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Second Central European Conference on Lung Cancer 
Biology and Clinical Aspects, 13-16 April 1994 

Address of the Chairman of the Organizing Committee at the 
Opening Ceremony 

Your Excellency Mr. President of Slovenia, Mr. Minister, Mr. Mayor, Memben· of the I-Ionora,y 

Committee, Members of the International Scientific Committee., Jnvited Lecturers, Colleagues and 

Guests, Ladies and Gentlemen 

More tl1an a year ancl a half has passed since 

Professor Karl Karrer from Vienna, a long

standing, respected friend of the Departmcnt 

of Thoracic Surgcry in Ljubljana, and coordina

tor of an international collaborative stucly on 

small celi lung cancer, surpriscd us with a letter 

offering our Dcpartment thc organization of 

the 2nd European Conferencc on Lung Cancer. 

He had rccommended Ljubljana as the venue 

for the Conferencc to Professor Heine H. Han

sen from Copcnhagen, Executive Director of 

the International Association for thc Study of 

Lung Cancer. We acceptcd Professor Karrer's 

offer with pleasure, regarding it as an honour, 

acknowledgement of our work and a challenge 

to our professional and organizational skills. At 

the same time, we werc aware of our responsi

bility to the national and European scientific 

communities as well as to Professor Hansen, 

who had entrustecl us with this task after the 

very successful First Central European Confo

rence, held in Prague in 1992. 

I woulcl like to express our gratitude to 

Professor Hansen, who thanks to his 

unclerstancling of the situation in this part of 

Europe, managed to persuade the IASLC 

Board of Directors to award the organization 

of the Second Conference to Ljubljana. Consi-

Correspondence to: Prof. Janez.!. Orel, M.D., Ph.D., 
Department of Thoracic Surgery, University Medica] 
Centre, Zaloška 2, 61105 Ljubljana, Slovenia. 

dering the completcly altered gcopolitical cir

cumstances in this area, the general unfamilia

rity of a large part of Europe and the greater 

part of the world with the conclitions in Slove-

which had only recently acquirecl its inde

pendence, ancl in view of the tragic war raging 

in close proximity, this must have been a diffi

cult or cven hazardous decision. 

After the fina! selection of Ljubljana as the 

venue, the Slovenian Surgical Association, the 

Slovenian Respiratory Society ancl the Slove

nian Cancerologic Association, ali members of 

the Slovenian Medica! Society, joined forces·, 

knowledge and experience in preparations for 

our present rneeting. We hope that this build

ing, narned after Slovenian greatest writer Ivan 

Cankar, will provide the necessary technical 

back-up ancl a pleasant setting for both the 

scientific and social parts of our program, and 

wc apologizc in aclvance for any inconvenien

ces. Please bcar in mind that each member of 

the Organizing Committee has treated many 

patients in his professional career, but has ra

rely participated in the organization of such an 

important gathering. We ali unclertook this task 

as amateurs, with a lot of enthusiasm but little 

experience. 

The organizers were aware that the professio

nal impact and scientific value of meetings like 

ours is determined largely by the standard of 

the invited lectures. Therefore, invitations were 

sent out to a suitable numbcr of renownecl 
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European experts in different medica! special

ties, involved in the study, detection and treat

ment of Jung cancer, most of whom kindly 

agreed to participate. 

Our program thus features 29 invited Iectu

res, to be presented by 23 speakers from 11 

European countries, which should outline the 

state of the art in the field and present the 

speakers' rich experience and !atest scientific 

achievements. 

In addition, the program includes 61 free 
papers and 22 posters prepared by 265 authors 

from 23 countries, even from distant Japan. 

They are meant to provide the authors with an 
opportunity to present the methods and results 

of clinical work and research being carried out 

by their institutions and teams. In the program 

these contributions have been grouped as logi

cally as possible according to topics and profes

sional fields. 

In preparing this Conference the Organizing 
Committe was guided by severa! aims. The 

main aim of the Conference is to provide a 

comprehensive survey of the scientific and clini

cal work being done in Europe in connection 

with lung cancer. We tried to achieve this by 

including in the announcements a fairly large 

selection of tentative topics. Since most of them 

attracted considerable interest, the number of 

topics to be discussed exceeds the number of 

Conference sessions, and so most sessions will 

be devoted to more than one topic. We hope 
that this will add variety to the program, rather 

than make it confusing. 

It is the organizers' wish that the tirne alloca

ted for each session would not be spent only 

listening to the presentations or reading silently 

the posters, but also in animated discussion and 

confrontation of views. Let us show that Euro

pean medica! scentists are a group of open-min

ded individuals, capable of critical thinking and 

ready to accept contrary opinions. 

We also hope to give the participants oppor

tunity to become familiar with the Slovenian 

medicine, its efforts and victories in the battle 

with lung cancer. The Slovenian medica! profes

sion has always tried to keep abreast of the 

progressive trends in Europe. The results of 

our work will be presented for your ciritical 

evaluation. We believe that only international 

comparison can reveal the trne value of profes

sional work. 
Aside from the professional goals, it is our 

sincere wish to show the participants and guests 

our country and its capital Ljubljana. Many of 

you have crossed for the first tirne the borders 

of this land, which after centuries of unfulfilled 

dreams, finally rejoices in its recently acquired 

independence. The independent Slovenia is ma

king every effort to join the current European 

trends of integration, not only in the spheres 

of politics and economy but what is mainly 
the desire of us, professionals - also in the 

spheres of science and education. Probably, 

many of you looked for this country on the 

map of present-day Europe and found a small 

dot indicating Ljubljana. Our aim was achieved 

in part already by the fact that you located us 

on your map and decided to come. We want 
you to feel comfortable in our city, to enjoy its 

attractions and assign it in your mind a proper 

place in Europe. We also hope that you can 
spare the tirne to visit our countryside. We will 

be happy to show you around and help you in 

every possible way. 

The ultimate goal of our efforts is, however, 

to enable the participants to get to know each 
other better, to exchange views, identify com
mon problems, wishes and aims, to make new 

friends and draw tip many plans for future 

international professional and scientific collabo

ration. Our social program should be of help 

in this respect. 
Members of the Organizing Committee fully 

realize that good will and effort alone cannot 

guarantee success. The goals set can be reached 

only with your help and cooperation. The Con
ference Secretariat and staff of this Center will 

be continuously at your disposal to help you 
with any problem you may have during your 
stay. 

This Conference would not have been possi

ble without the organizational support, material 

help and useful advice contributed by a number 

of institutions, companies and individuals. 

On behalf of the Organizing Committee, I 
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extend our respect and gratitude to Mr. Milan 

Kučan, President of the Republic of Slovenia, 

who granted us the honour of assuming the 

high patronage over this Conference, thereby 

acknowledging the national and international 

significance of our meeting and underlining its 

institutional validity. 

Among our official sponsors, Dr. Rado Bo

hinc, Minister of Science and Technology, and 

Dr. Božidar Voljč, Minister of Health, deserve 

out thanks for serving on the Honorary Com

mittee and sponsoring the Conference. 

Our thanks are also due to Mr. Jože Strgar, 

Mayor of Ljubljana, who has shown a very 

friendly disposition towards the Conference and 

is hosting a reception for the participants at our 

historic Town Hall. Valuable technical support 

and material assistance was received from Pro

fessor Primož Rode, General Director of the 

University Medica! Center Ljubljana, who the

reby confirmed the traditional willingness of 

our university hospital to participate in presti

gious medica! events. 

We are further indebted to Professor A. 

Dolenc, President of the Slovenian Medica! 

Society, Professor Mitja Bartenjev, Dean of the 

Faculty of Medicine in Ljubljana, Dr. Matjaž 

Zwitter, Director of the Institute of Oncology 

in Ljubljana, and to numerous other unnamed 

individuals for valuable advice and other fonns 

of support. 

As I mentioned initially, this Conference 

would not have been possible without the patro

nage and financial support of IASLC. Therefore 

let me express again our most sincere thanks 

to Professor Heine Hansen, Executive Director, 

who unfortunately cannot be with us today 

because of other obligations. 

In dispatching the announcements and mate

rials we were assisted by collaborating societies: 

the Croatian Pneumologic Society, the Austrian 

Cancer Society, the Austrian Society of Hema

tology and Oncology, the ICS-Lung Cancer 

Study Group and the EORTC Lung Cancer 

Cooperative Group. 

The greatest part of the funds were contribu

ted by our general sponsor, the Krka Pharma

ceutical Company, Novo Mesto, Slovenia, for 

which I extend our sincerest gratitude to the 

General Director, Mr. Miloš Kovačič, and his 

co-workers. 

I also wish to thank ali our other sponsors 

for their generous support to the scientific and 

social parts of our Conference. Their names are 

listed in the Program, indicating the events that 

each helped to finance. 

Physicians and surgeons are generally reali

stic, skeptical and pragmatic professionals. This 

is why we feel an irresistible need for the 

beautiful, irrational and agreeable - for art. 

Therefore a special effort was made to weave 

into our program some music, which should 

enliven our sessions and provide a pleasant 

ending to the Conference days. I wish to thank 

ali singers and musicians, participating in the 

musical program and Mr. Janez Pirnat for the 

artistic prints dedicated to active participants. 

Our Conference would run like a poorly 

oiled machine without the professional assi

stance of the technical and secretarial staff of 

this Center. Let me thank these competent, 

agreeable people, who are here to protect us 

from many undue excitement and sleepless 

nights. 

Last but not least, I owe my thanks to my 

co-workers, members of the Organizing Com

mittee, who in addition to their professional 

duties, found the tirne to help with the organi

zation of this Conference. Can you imagine the 

constant ringing of our telephones, buzzing of 

the fax machine, mail coming in daily, the 

countless people to be seen and meetings held. 

For more than a year, without material reward, 

ali members of the Organizing Committee sacri

ficed their mental and physical energy with a 

single aim, that the Conference would justify 

the trust placed in them. I would like to express 

my sincere personal gratitude for their dedi

cation. 

Let me conclude with a few thoughts that are 

uppermost in my mind on this solemn occas

sion. Lung cancer is a devastating disease that 

is stili on the rise. Few patients can be saved, 

in most we are forced to admit our limited 

abilities and content ourselves with a partial or 

temporary success. Yet, the growing knowledge 
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and understanding of this disease promises a 

better future to our patients. Lost battles do 

not mean a !ost war. Generally, people at last 

manage to overcome any difficulty by augmen

ting the knowledge of natura! processes and 

living in harmony rather than in conflict with 

nature. An individual means little in this battle, 

but ali of us together make a powerful army 

marching towards a common goal, which can 

be achieved only through mutual understanding 

and scientific communication. The Tower of 

Babe! could not be erected bccause God confu

sed the buildcrs' tongues. However, we have 

learned to understand each othcr's Ianguagc 

and to appreciatc the importance of communi

cation. There never really wcre any personal 

or ideological obstacles to our mutual under

standing. The barriers that used to exist were 

imposed by others. They could be overcome 

only through intellectual contacts and through 

the written word, which was subject to strict 

control. Now that the walls and barbed wire 

fences are no Ionger there, we can look into 

each other's eyes, shake hands and meet anyw

here in Europe, from the Atlantic Ocean to the 

Ural Mountains, from the North Sea to the 

Mediterranean. 

Therefore I bid a cheerful welcome to all of 

you, regardless of your origins. We are ali 

passengers on the same boat, bound by faith 

in the same truth, the valute of honest work 

and commitment to thc love of humanity. There 

is light on the horizon, we are right on course, 

welcome aboard, and thank you for coming. 

Janez J. Orel, Chairman 
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Histogenesis of carcinoma of the lung 

Bryan Corrin 

Brompton Hospital, London, United Kingdom 

A hyperplasia - dysplasia - neoplasia sequence is well documented in the lungs. The premalignant 

changes are widespread ancl there is a high incidence oj clouble or second lung cancers: 4 % 

synchronous ancl 6 % metachronous. The patients most at risk oj developing lung cancer are those 

who have had one in the past. These patients might therefore be worth following up particularly 

ji'equently. 

Lung cancer fulfils many oj the criteria necessary for a successful screening programme. Unfortunately 

the premalignant changes cannot be easily eraclicated: there is no bronchopulmonary equivalent oj 

a uterine cone biopsy ancl screening far early invasive growths has not been shown to reduce mortality. 

The hype1plasia - dysplasia - neoplasia sequence is again encountered in the periphery oj the lung, 

particularly when there is diffuse pulmonary fibrosis. In this condition there is often hyperplasia of 

type II cells, sometimes accompanied by extension of bronchiolar epithelium into adjacent alveoli, 

squamous metaplasia and clysplasia. The tumours that develop in pulmonary .f1brosis may be of any 

type but aclenocarcinoma is particularly well representecl. 

Premalignant changes leading to the clevelopment oj small cel! carcinoma are not well recognised. 

Hyperplasia oj bronchopulmonary neuroendocrine cells is described, sometimes in association with 

neuroenclocrine neoplasms, which on occasion may be multifocal, but the neoplasms concerned are 

carcinoicl tumours rather than small cel! carcinomas. 

Key words: Jung neoplasma; precancerous conditions; hyperplasia 

Introduction 

The common histological types of lung carci

nmna arise from the epithelial cells lining thc 

bronchi, bronchioli and alvcoli. A small mino

rity closely rcscmble various types of salivary 

gland tumour and are thought to arise from thc 

submucosal bronchial glands. 

Correspondcncc lo: Prof. Dr. B. Corrin, Bromplon 
Hospital, Sydney Strcct, London SW3 6NP, Unilcd 
Kingdom. 

UDC: 616.24-006.6 

Bronchoalveolar epithelial cells 

Apart from the rarc brush cells, bronchial sur

face epithelium consists of four celi types: basal, 

ncuroendocrine, ciliated and mucous cclls. Only 

ciliated cells appear to be terminally defferen

tiatcd; the other three celi types are capable of 

division and thus havc malignant potcntial. 

Bronchiolar Clara cells and alveolar type II 

cells also have stcm celi properties and are 

found in some adenocarcinomas of the lung. 
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Histogenesis of central lung tumours 
Proliferation and metaplasia 

Proliferation of bronchial epithelial cells has 

been extensively studied in various experimen

tal models, including mechanical damage, che

mical damage and vitamin A deficiency. Proli

feration of both basal and mucous cells has 

been reported as the first response to mechani

cal or chemical damage. 1
-
4 Early in the healing

process there is hyperplasia of small basally 

located cells reminiscent of basal celi hyperpla

sia of the endocervix. This may be followed by 

loss of the overlying ciliated epithelium and 

flattening of the new surface layer of cells. 

Small mucin droplets can be demonstrated in 

many of the metaplastic cells, and it is suggested 

that these "small mucous granule cells" are 

important in the histogenesis of many Jung 

cancers.4 Frank squamous metaplasia is often 

seen in the repair process. Squamous metaplasia 

of bronchial neuroendocrine cells has also been 

elicited experimentally. 5 It is clear that basal,

mucous, neuroendocrine and metaplastic squa

mous cells within the bronchial epithelium are 

closely related, and that transformation of one 

to another is common. Because of the marked 

metaplastic potential of epithelial cells of the 

lower respiratory tract, it would not be correct 

to assume that similarities in phenotype bet

ween a particular type of Jung carcinoma and 

one of the normal bronchial epithelial cells 

prave that the tumour has arisen from that 

particular celi type.4 

Atypia and dysplasia 

A hyperplasia - dysplasia carcinoma in situ 

- invasive carcinoma sequence is well documen

ted in the airways. 6•
7 Uranium miners in the

USA provided Saccomanno and his colleagues

with the opportunity of studying the gradual

evolution of bronchial carcinoma. By periodic

cytological examination of sputum, they were

able to detect squamous metaplasia and gra

dually increasing cellular atypia in those miners

who later developed invasive carcinoma of eith

er squamous or small celi type. Atypical cells

could be identified in the sputum for four to 

five years prior to the development of invasive 

tumours.6 Similar evidence derived from a large 

autopsy study in which the whole bronchial tree 

was examined in a series of patients dying of 

Jung cancer. 8 This showed widespread premalig

nant changes involving mucosa that appeared 

normal macroscopically, including foci of carci

noma-in-situ and occasional microinvasive can

cers distant from the main tumour. Focal hyper

plasia, metaplasia and dysplasia are frequently 

seen adjacent to invasive tumours9 and occasio

nally full thickness dysplasia and frank carci

noma in situ are observed. Similar changes 

have also been described in experimental dogs 

exposed to cigarette smoke. 10• 11 Full thickness

squamous metaplasia is not necessary before 

atypical features are seen in the proliferating 

basal cells and dysplasia may be present be

neath an intact surface layer of columnar cells. 8 

The transition from normal bronchial epithelim 

to squamous epithelium is usually abrupt. Aty
pical epithelium may extend deeply into bron

chial glands replacing duet and acinar lining 

cells. That squamous metaplasia is truly prema

lignant is supported by the demonstration of 

genetic abnormalities similar to those found in 

adjacent invasive cancer. 12

Development of neuroendocrine neoplasms 

Apart from Saccomono's studies descr.ibed 

above, premalignant changes leading to the de

velopment of small celi carcinoma are not well 

recognised. Hyperplasia of bronchopulmonary 

neuroendocrine cells is described, sometimes in 

association with neuroendocrine neoplasms, 

which on occasion may be multifocal, but the 

neoplasms concerned are carcinoid tumours rat

her than small celi carcinomas. 13-
15 Carcinoid

tumours do not progress to small celi carci

noma. 

Double primary cancers 

In view of the extent of these premalignant 

changes, it is not surprising that there is a high 
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incidence of double or second lung cancers. 

Using standard criteria of a double primary 

growth involvement of different !obes, or 

different histological types, or a tirne interval 

over three years it has been shown that 4 % 

of Iung cancer patients have more than one 

Jung tumour at presentation and that a further 

6 % develop a second primary Jung growth 

la ter. 16 The patients most at risk of developing

Jung cancer are therefore those who have had 

one in the past. These patients might therefore 

be worth following up particularly frequently. 

Histogenesis of peripheral lung tumours 

The hyperplasia - dysplasia - neop!asia se

quence is again encountered in the periphery 

of the lung, particularly when there is diffuse 

pulmonary fibrosis. 17-20 In this condition there

is often hyperplasia of type II alveolar epithelial 

cells, sometimes accompanied by extension of 

bronchiolar epithelium into adjacent alveoli and 

occasionally by squamous metaplasia and dys

plasia. The tumours that develop in pulmonary 

fibrosis may be of any histological type but 

there is a disproportionately large number of 

adenocarcinomas, especially bronchiolo-alveo

lar carcinomas.21-22 Atypical alveolar cell hyper

plasia is also reported as a focal premalignant 

change accompanying carcinoma in lungs which 

are not affected by fibrosis.23-25 Sometimes mul

tiple foci of alveolar cell proliferation are evi

dent naked eye; these have been described as 

bronchioloalveolar celi adenomas and an ana

logy drawn with the development of colonic 

adenocarcinoma from multiple adenomas.26-27 

The micronodular hyperplasia of type II pneu

mocytes reported in tuberous sclerosis28-29 is 

not recognised as having any premalignant po

tential. Congenital Jung cysts have a Iow but 

appreciable malignant potential. 30 

Some adenocarcinomas show pronounced 

pleural puckering and central scarring and it is 

often assumed that such tumours represent scar 

cancers, with the implication that the scar pre

ceded and predisposed to the cancer. However, 

the amount of stroma formed within an adeno-

carcinoma may be considerable and it is often 

impossible to teli whether a tumour has develo

ped in a pre-existing scar, and can therefore be 

designated a trne scar cancer, or whether the 

central scar is secondary to the tumour.22 Only 

in the rare cases in which there is clinical or 

histological proof of a pre-existing lesion which 

has induced pulmonary scarring, can the tumour 

be designated a scar cancer with confidence. In 

many cases, elastin stains show that the central 

scar is formed on an area of collapse consequent 

upon airway or arterial obstruction by the tu

mour. 31-32 Other reasons for believing that cen

tral scars are usually a product of the tumour 

rather than the reverse include: (1) the scar is 

not usually evident in previous radiographs, (2) 

the size of the scar generally matches that of 

the tumour, (3) similar scars develop in extra

pulmonary metastases, ( 4) similar scars are 

found in the pulmonary metastases of other 

adenocarcinomas, (5) psammoma bodies deri

ved form the carcinoma may be found deep 

within the central scar, and ( 6) the scars often 

show a predominance of myofibroblasts and 

type III collagen.33-35 

Lung cancer fulfils many of the criteria neces

sary for a successful screening programme: the 

condition is common, the population at risk is 

well known and premalignant changes can be 

detected cheaply (by sputum cytology). Unfor

tunately the premalignant changes cannot be 

easily eradicated, or indeed localised: there is 

no bronchopulmonary equivalent of a uterine 

cone biopsy. Nor does screening for early inva

sive growths by a combination of sputum cyto

logy and radiography appear to reduce mortali

ty .36-38 

Conclusions 

Changes preceding the emergence of squamous 

celi carcinoma are frequently observed in the 

Jung. 

Metaplasia accompanying widespread pulmo

nary fibrosis has malignant potential but scar 

cancer is generally over-diagnosed. 

Few changes are recognised to precede small 

cel! carcinoma. 
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Possibilities and limitations of cytology in the diagnosis 
of lung tumors 

Milivoj Mermolja 

Institute for Respiratory Diseases Golnik, Slovenia 

The possibilities and limitations of pulmonary cytology are presented. In a two-year period, 744 

primary lung carcinomas were diagnosed. In 96.5 % of patients any kind of material was cytologically 

examined. The sensitivity of cytology was 92.0 % and the predictive value of positive cytologic

finding was 99.7%. The most frequently bronchoscopically obtained material (BOM), which gives 

the highest rate of positivity was examined. In 56.4 % of patients lung cancer was microscopically 

verified only by cytology. In 65. 7 % of histologically and cytologically diagnosed lung cancers 

cytologically determined type agreed with the histological typing. The main advantages of pulmonary 

cytology could be expressed as follows: the method is minimally invasive, inexpensive, rapid, saje 

and reliable. Yet, in some cases the nature of the material prevents additional stainings or 

immunocytochemistry and therefore in nonepithelial and poorly differentiated tumors the results are 

less satisfactory. 

Key words: lung neoplasms; cytodiagnosis 

Introduction 

Over the last decades the use of cytology in the 
diagnosis of lung cancer has gained in its fre
quency and importance. 1 In its development, 
pulmonary cytology is going hand in hand with 
technical advances, such as fiberoptic broncho
scopy and transthoracic needle aspiration 
biopsy (TNAB) performed under X-ray or com
puted tomography guidance. At the same tirne 
pulmonary cytology has also been following 
modem trends in material processing. Standard 
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cytologic staining methods such as May-Gri.in
wald-Giemsa and Papanicolaou have been 
accomplished by immunocytochemistry, elec
tron microscopy, flow cytometry and image 
analysis. 

With the improvement of diagnostic and the
rapeutic regimens for the treatment of lung 
cancer, precise diagnoses have become very 
important. In the evaluation of cytology two 
important questions arise. First, to what extent 
is the method capable of detecting the presence 
of malignant cells, and second, to what extent 
it can de termine the histologic type of cancer2

, 

or at least to what extent small-cell carcinomas 
could be cytologically 'distinguished from non
small-cell lung cancers. 

To establish the real possibilities and limita
tions of pulmonary cytology, the diagnostic 
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sensitivity and tumor typing accuracy were ana

lysed in ali patients with primary lung cancer 

diagnosed in two-year period. 

Material and methods 

In patients with primary Jung cancer diagnosed 

during the years 1990 and 1992, the data on 

cytologically examined patients, materials, effi

ciency of examinations of different materials, 

sensitivity of cytology and predictive value of 

positive cytologic findings have been retrospec

tively analysed. Also the data on the efficiency, 

expedience and cost-effectiveness of thc exami

nation of diffcrent materials havc been evaluat

ed. The agreement betwecn cytological and 

histological typing of lung cancer has been 

assessed as well. 

Cytologically, severa! materials were cxami

ned: sputum, bronchoscopically obtained mate

rial (BOM), TNAB, pleural effusions and aspi

ration biopsies of metastatic lcsions. In BOM 

the imprints of bronchial and transbronchial 

forceps biopsy specimens, brushings, perbron

chial aspiration biopsies and bronchoalveolar 

lavage were included. Material obtained by 

TNAB may originate from thc lungs or media

stinal lesions. 

In BOM the cytological examination is per

formed first. If cytology of imprints is positive 

and the type of carcinoma is clearly determined, 

thc histology of forceps biopsy specimens is 

usually not performed. The exceptions are small 

celi Jung cancers which are in most cascs histo

logically verified as well. 

Most of the cytological smears are stained by 

the May-Gri.inwald-Giemsa method. If the ma

terial is appropriate, some smears are stained 

according to Papanicolaou. If cancer cannot be 

typcd on the basis of celi morphology, the 

smcars stained by Papanicolaou are used for 

appropriate immunocytochemical staining. 

Thc results of cytology were recorded as 

positive, suspicious or negative. The type of 

primary Jung cancer was in most cases determin

ed on the basis of the morphology of malignant 

cclls. In patients with both cytologically and 

histologically verified Jung cancer, the accuracy 

of cytologic typing was compared with histolo

gically cstablished diagnosis. The results of cy

tological typing were classificd into three 

groups: 1) both typings werc in agreement, 2) 

typings were only partly in agreement, 3) typ

ings were not in agreement. In thc first group 

those cases were inclucled in which the type was 

cytologically clearly dcfined and was in agrec

ment with histologically determined type. 

The second group comprised the cases in 

which the typc had not been definitively cytolo

gically detennined. For example, we noted that 

the cells probably belongcd cither to squamous 

celi carcinoma, small-cell or adenocarcinoma. 

In this group also those cases were included 

which had bcen cytologically classified as large

cell carcinoma, while histologically they were 

classified as squamous celi carcinoma or adeno

carcinoma. 
In thc third group there were the cases in 

which the type was cytologically definitively 

deterrnined howcver, later histology proved the 

diagnosis to be incorrect. 

Results 

In the years 1990 and 1992, 744 primary pulmo

nary carcinomas were diagnosed at our Institu

te. Any type of material was cytologically exa

mined in 96.5 % of patients. Cytological find

ings were positive in 661 patients (Table 1). In 

two patients cytological findings were false po

sitive. Frorn these data it was concluded that 

the sensitivity of cytological examination was 

92.0 % and the predictive value of positive 

cytologic finding was 99. 7 % . 

Table l. Cytology in patients with Iung canccr: exami
nations and rcsults. 

Patients 

Without cytology 
Cytologically examined 

positive 
- suspicious
- negative

AII patients

N 

26 
718 
661 

18 
39 

744 
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BOM was examined in most patients with 

Jung cancer. The examination of .this material 

yielded the highest rate of positivity (86.6 % ) 

(Figure 1). TNAB was examined in 9.3 % of 

700 

oo, 

so, 

i 400 

� 300 

200 

100 

SP BOM TNAB 
MATERIAL 

PL META 

Figure l. Frequency ancl efficiency of cytology of 
severa! materials. SP = sputum; BOM = broncho
scopically obtainecl material; TNAB transthoracic 
needlc aspiration biopsy; PL = pleural effusion; 
META metastatic lesions. 

patients, its sens1t1V1ty being 82.6 % . Rather 

poor positive results were obtained by the exa

mination of sputum (22.5 % ) and pleural effu

sions (34.8 % ). 

In most patients malignant cells were found 

only in one type of material. For example, in 

both BOM and sputum malignant cells were 

500 

CYT CYT ANO HtST HIST UNVERIF 
VERIFICATlON 

Figure 2. Microscopic verification of Jung cancer. 
N 774. CYT only cytologically verifiecl; CYT 
ancl HIST = cytologically ancl histologically verifiecl; 
HIST - only histologically verifiecl; UNYERIF =

without mieroscopic vcrification. 

found in six patients only while in BOM and 

TNAB they were found in seven patients only. 

In more than half of the patients the cancer 

was microscopically verified by cytology only 

(Figure 2). In nearly one third of cases cancer 

was verified both histologically and cytological

ly, while in 2.4 % it was confirmed only histo

logically. In 9.7 % of the patients cancer was 

not microscopically verified. Also, in most of 

the surgically treated patients, Jung cancer was 

preoperativelly microscopically verified only by 

cytology (Table 2). 

Table 2. Microscopic verification of lung cancer beforc 
surgcry. 

Verification 
Cytology only 
Cytology ancl histology 
Histology only 
Unverifiecl 

Ali paticnts 

]00 

8() 

"' 

� 

"' 

COMPI 

PA!rl"IAI, 1\GRl]•:MEN'l 
NONE 

N 

93 
17 
3 
2 

115 

Figure 3. Agreement of cytological and histological 
typing. N = 242. COMPL = both typings are in full 
agrecment; PARTL Y = both typings are in partial 
agrecmcnt; NONE histological ancl cytological 
typings are in disagrcement. 

The efficiency of cytological typing was 

assessed in 242 patients (Figure 3) in whom 

cancer was verified both cytologically and histo

logically. In 65.7 % of cases the cytologic and 

histologic typings were in full agreement, in 

33.1 % of cases the typings were only in partial 

agreement, while in 1.2 % of patients the cyto

logical typing of carcinoma was incorrect. 
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Table 3. Agrccmcnt of cytological typing with histo
logy in diffcrcnt typcs of Jung canccr. 

Typc Numbcr of Corrcctly 
paticnts typcd 

N (¼) 

Squamous 52 37 71.2 

Small celi anaplastic 91 70 76.9 

Adcnocarcinoma 51 24 47.1 

Largc celi 32 19 59.4 

Ali paticnts 226 150 66.4 

Cytological typing was most successful in 
small-cell lung cancer where cytologically deter
mined type was in agreement with histologically 
determined type in 76.9 % of cases, and in 
squamous celi carcinoma where the typings 
were in agreement in 71.2 % of cases. Less 
successful was cytological typing in adenocarci
noma and large celi carcinoma where the typ
ings were in agreement only in 47.1 % and 
59.4 '1/o of cases, respectively (Table 3). 

Discussion 

Among the methods available for the diagno
stics of lung cancer, cytology plays a very 
important role. Different materials for cytologi
cal examinations are available. However, each 
type of material has some advantages as well 
as drawbacks. For example, the examinations 
of sputum yield the diagnostic sensitivity of 
85 % or more when three or more sufficient 
samples are examined.3 However, the examina
tions of sputum are rather time-consuming; 
besides, positive sputum cytology does not 
provide information on the extent and localisa
tion of tumor. Therefore, in the past years 
sputum is examined only in patients in whom 
for various reasons a more aggressive method 
of sample taking is not indicated. 

Recently, examinations of BOM have been 
performed in most patients suspected of having 
Jung cancer. Since the sensitivity of BOM cyto
logy is high, most lung cancers are proven by 
this examination. By bronchoscopy, different 
kinds of material for cytology may be obtained. 
The diagnostic sensitivity of different types of 
BOM was not analysed in our material. Bettcr 
results are usually obtained by the examination 

of imprints than by brushings. The results of 
imprint cytology are also better than those of 
histological examination of forceps biopsy spe
dmens.4 The sensitivity of BOM cytology is 
higher in central than in periphery tumors.5 

TNAB is gencrally indicatcd for the diagnosis 
of nodules, masses or infiltrates that are not 
accessible by a bronchoscope. It provides a 
quick and accurate diagnosis. If performed in 
an early phase of diagnostic workup, it can save 
many other laboratory tests and examinations. 6 

It is also a reliable method for reducing the 
need for diagnostic thoracotomy. 7 At our Insti
tute it is performed in 9.3 % of patients with 
Jung cancer. The diagnostic sensitivity of these 
examinations is usually high.8 In most cases the 
examinations are more efficient in pulmonary 
than in mediastinal lesions.9 In the mediastinum 
tumors of nonepithelial origin are rather fre
quent ancl their iclentification requires aclclitio
nal immunochemical stainings. 

Malignant pleural effusion is a sign of inope
rability of lung cancer. So the cytology of 
pleural effusion is important not only for the 
cliagnosis but also for the staging of disease. 
However, the cytology of pleural effusion is 
complicated since in many cases, even in pa
tients with lung cancer, the effusion is not clue 
to a clirect pleural involvement10 but may also 
be caused by a lymphatic or venous obstruction, 
endobronchial obstruction with atelectasis, 
postobstructive pneumonitis and severe hypo
proteinemia.11 In cases where the pleura is not 
involved, malignant cells will not be founcl in 
the effusion. Even if there are few malignant 
cells in the effusion or effusion is very hemor
rhagic, malignant cclls may not be present in 
the examined sample. Therefore it is clifficult 
to establish the real cliagnostic sensitivity of 
cytology of pleural effusion. Direct involvement 
of thc plcura might be establishecl only on 
autopsy, thoracotomy or thoracoscopy, but 
these are performed in a rather small number 
of patients with pleural effusion. 

However, in cytological examinations it is 
not enough to fincl malignant cells only. The 
type of primary Jung cancer shoulcl also be 
determinecl or at least small-cell carcinomas 
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should be differentiated from non-small-cell 

carcinomas. Undoubtedly, the histological typ

ing is more reliable than the cytological one. 

Yet, many a sample from the Jung is suitable 

for cytologic examination only. In routine, cyto

logical examinations are quick and inexpensive. 

Therefore, at our Institute in more than half of 

the patients with Jung cancer the preoperative 

microscopic diagnosis and typing of tumor are 

based on cytological finding only (Figure 2). 

The reliability of cytological typing may be 

improved if immunochemistry is applied in ad

dition to standard stainings. Yet, some cytolo

gical samples do not contain enough material 

or it is of poor quality for additional stainings. 

Therefore, cytologic diagnostics and typing are 

based mostly on the examination of routinely 

stained smears. Yet, in 65.7% of cases with 

cytologically and histologically verified Jung 

cancer, the cytological typing was in full agree

ment with the histological type. Cytological 

typing was most efficient in small-cell and squa

mous-cell Jung cancer. In prospective studies 

including a small number of patients, the results 

of cytological typing may be better 12
• 

13 than 

those indicated in our review. 

Yet, it should be considered that our criteria 

were very strict. Those cases in whom the type 

had not been cytologically clearly defined were 

included into a separate group. It is known that 

cytological typing is less reliable in poorly diffe

rentiated non-small-cell Jung cancers which are 

mostly typed as large-cell carcinomas or adeno

carcinomas. It is also evident that cytologically, 

non-small-cell Jung cancers are hardly ever fal

sely typed as small-cell cancers or vice versa. 

According to our <lata it can be concluded 

that the basic advantages of pulmonary cytology 

are as follows: sample taking is relatively well 
tolerated by patients, the method is quick and 

cost effective, the yield of diagnostic sensitivity 

can reach up to 90 % or even more, the rate 
of false positive results is under 1 % and the 

accuracy of tumor typing exceeds 60 % . 

As to the disadvantages of pulmonary cytolo

gy, it should be mentioned that for good diag

nostic results severa! materials should be 

examined. If the material was sputum, examina-

tions should be repeated. The nature of the 

material often renders additional stainings im

possible therefore particularly in nonepithelial 

and poorly differentiated tumors the results are 

not as good as it might be desired. 
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The tumor suppressor function of the gene p53 is abolished with its mutations, connected also with 

lifetime cigare/te consumption, leading to growth promoting function of p53, and cancerogenesis in 

various organs. Seventeen resected primary lung cancers and 14 bronchialltransbronchial biopsy 

specimens were formalin-fixed and paraffin embedded. Fourteen specimens were from patients with 

multiple primary tumours. Sections were incubated with mouse anti-p53 antibodies, bound antibodies 

visualized by incubation with biotinilated rabbit anti-mouse immunoglobulins, followed by streptavi

din-alkaline phosphatase. Using X-phosphate and nitro-blue tetrazolium, positive staining is observed 

as a dark bluish precipitate. Overexpression of p53 was found in 45.2 % of all cases, 50 % in 14 

specimens of patients with multiple, and in 7 of 17 (41.2 %) specimens of patients with solitary 

tumours. Ten of 16 (62.5 %) specimens with epidermoid carcinoma showed positive reaction, 2/6 

adenocarcinomas, 1/2 small cel!, 1/5 large cel!, and none 0/2 adenosquamous carcinomas. Bioptic 

specimens yielded better results than resected specimens. This difference could be attributed to 

inappropriate fixation. Positive reaction for p53 is more prominent in the basal layers of squamous 

metaplastic and dysplastic epithelium, disappearing towards better differentiated areas. It can be 

intense in poorly differentiated parts of invasive carcinomas. Normal respiratory epithelium did not 

yield positive reaction. p53 is related to the degree of tumor differentiation. We have stil! to elucidate 

the relationship between smoking and p53 expression, and controversial opinions about its influence 

on the survival of the patients. The detection of p53 in routine bronchial/transbronchial biopsis could 

reveal the patients, especially smokers at higher risk for development of solitary or multiple primary 

malignancies. 

Key words: lung neoplasms; genes, p53; multiple Jung neoplasms 

Introduction 

Tumors arise and progress through a series of 

genetic changes in cancer-associated genes 
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known as proto-oncogenes or tumor-supressor 

genes. Proto-oncogenes are normal cellular ge

nes that, when inappropriately activated as on

cogenes, cause dysregulation of growth and 

differentiation pathways, and enhance the pro

bability of neoplastic transformation. In con

trast, tumour-suppressor genes are normal cel

lular genes, which when inactivated Iead to a 
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disturbance of cell proliferation and the deve

lopment of neoplasias. 1 

So far, the best known tumor-suppressor 

gene is the p53 gene, localized on the chromo

some 17. This gene is thought to play an 

important role in the regulation of cell prolife

ration, and it has been suggested that the loss 

of normal p53 function is associated with cell 

immortalisation or transformation in vitro, and 

development of neoplasms in vivo in various 

organs (lung, breast, ovary, col on, thyroid 

gland, oral cavity, head and neck, some soft 

tissue tumours, etc). The alterations within the 

coding sequences of the p53 gene are among 

the most frequent genetic changes detected in 

human cancers. The p53 gene or gene product 

is a common cellular target in human carcinoge

nesis provoked by physical factors, chemical 

carcinogens or tumour viruses. 2 

In cells, wild-type p53 protein has a short 

half-life (5-20 min) and, thus, does not accumu

late to detectable levels under normal condi

tions. Mutations in the p53 gene often result in 

the production of a protein with altered compo

sition and a prolonged half-life. As a result, 

mutant p53 accumulates in tumour cells and 

can be detected immunohistochemically. There

fore, a visualisation of this protein usually 

means mutation, and detection of p53 over

expression by immunohistochemical techniques 

is currently widely used as an indirect indicator 

of p53 mutations. 3 

The aim of the study was to evaluate the 

appearance of the suppressor gene product p53 

in hyperplastic, dysplastic lesions of the lung, 

and in various histologic types of lung cancer. 

This is an interim report of our experiences in 

looking for p53 overexpression in patients with 

lung cancer. Taking into consideration that p53 

gene mutations may be a pathway through 

which environmental carcinogens ( also associa

ted with smoking) trigger lung cancer, we ex

pect more frequent p53 overexpression in pa

tients with multiple primary malignancies and 

a history of smoking. 

Material and methods 

Seventeen resected primary lung cancers and 

14 bronchial/transbronchial biopsy specimens, 

14 of these from patients with metachronous or 

synchronous multiple primary tumours of the 

lung or other sites, were formalin-fixed and 

paraffin embedded. 

Dewaxed sections were rehydrated and trea

ted with 0.05 % saponin in distilled water for 

30 min at room temperature. Subsequently, the 

sections were incubated with mouse monoclonal 

anti-p53 antibodies (Ab-2, done PAb 1801, 

Oncogene Science, Uniondale, NY, USA, in 

working dilution 1: 2000) overnight at 4° C9). 

Bound antibodies were visualized by incubation 

with biotinilated rabbit anti-mouse immunoglo

bulins for 30 min at room temperature ( dilution 

1: 200, Dako E 354, Dakopatts, Glostrup, Den

mark), followed by streptavidin-alkaline phos

phatase for another 30 min at room temperature 

( dilution 1 : 100, Dako D 396, Dakopatts, Glo

strup, Denmark). Alkaline phosphatase activity 

was developed with the McGadey reagent ( 4-

Nitro blue tetrazolium chloride and 5-Bromo-4-

chloro-3-indolyl phosphate) containing lmM le

vamisole for 30 min in the dark at room tempe

rature. Positive staining was observed as a dark 

bluish precipitate. Section were counterstained 

with Mayer's hematoxylin and mounted in gly

ceryl gelatine. 

The sections of laryngeal squamous carcino

ma, which had been previously found to overex

press the p53 protein and which reacted with 

this antibody, were used as a positive control. 

Sequential sections of patient tissues incubated 

in buffer without the primary antibody served 

as negative controls. 

Results 

Overexpression of p53 was found in 45.2 % of 

all cases, 50 % in 14 specimens from the patients 

with multiple malignancies, and in 7 of 17 

( 41.2 % ) specimens from the patients with soli

tary malignancies. 

Ten of 16 ( 62.5 % ) specimens with epider

moid carcinoma showed positive reaction of 

various intensity, however in only 2 of 6 adeno

carcinomas (33.3 % ), 1 of 2 small cell carcino

mas, in only 1 of 5 (20 % ) large cell carcinomas, 
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Figure l. Bronchial biopsy. p53 ovcrcxprcssion in 
adcnocarcinoma in the respiratory epithelium. A. he
matoxylin-eosin staining. B. immunohistochemical de

monstration of p53. 

Figure 2. Bronchial biopsy. p53 overexpression in a 
celi group of small-cell carcinoma. A. hematoxylin
eosin staining. B. immunohistochemical demonstration 
of p53. 

and in none of two adenosquamous carcinomas 

(Figures 1, 2). Bioptic specimens yielded better 

results (8/14, 57 % ) than resected specimens 

(6/17, 35.3 %). 

Positive reaction to p53 is more prominent 

in the basal layers of squamous metaplastic and 

dysplastic epithelium, dissapearing towards bet

ter differentiated areas (Figure 3). The expres

sion of p53 was irregular in scattered or more 

numerous cells in the squamous epithelium: if 

present, there were only few p53 positive cells 

in squamous metaplastic respiratory epithelium, 

Figure 3. Lung lobe resection. More prominent p53 
overexpression in the basal layers of squamous meta
plastic and dysplastic epithelium, dissappearing in bet

ter differcntiatecl areas. 

Figure 4. Intense p53 overexpression in the areas of 
invasive Jung canccr. 

some more in dysplastic epithelium and nume

rous in invasive carcinoma, especially in less 

differentiated areas (Figure 4). Normal respira

tory epithelium did not yield positive reaction. 

Discussion 

It is now known that cancer is caused by a 

series of genetic changes, each potentially Iead

ing to a clonal outgrowth of cells through a 

selective growth advantage. The determination 

of the nature and timing of these changes is 

critical to both clinical and biological understan

ding of the disease. 1 
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The frequency of p53 expression in our pre
liminary limited study is in accordance with the 
<lata from other reports (it is detected in 43-
79 .5 % of squamous carcinomas, in 33-52 % of 
adenocarcinomas, and in 20 % of small-cell 
carcinomas.4-7 p53 is very probably related to 
the degree of tumor differentiation and grade5

, 

and p53 overexpression is high in cells predeter
minated to differentiate and decreases upon 
differentiation. 8 It is present in premalignant
lesions such as metaplastic and dysplastic bron
chial epithelium, but not in normal respiratory 
epithelium.7 There is a difference in p53 positi
vity in various histologic types, with best results 
in epidermoid carcinoma. The source of the 
material (biopsy, resection) is probably irrele
vant for successful presentation of p53. The 
difference in our results could be attributed to 
unappropriate fixation. 

Mouse anti-p53 monoclonal antibodies P Ab 
1801 have been reported to recognise an epi
tope detectable both in frozen and in formalin
fixed paraffin-embedded tissue sections.9

•
10 This 

epitope, mapped near the amino terminus of 
the p53 protein between residues 32 and 79, is 
shared by the wild-type p53 and by almost ali 
mutant forms so far described. 11 There have 
been, however, some pitfalls in the interpreta
tion of the results of p53 immunohistochemistry 
described.12

•
13 Negative immunostaining in the 

presence of a mutation might be the result of 
gross deletions or null-mutations abolishing ali 
p53 production. Additional mechanisms, such 
as reduced half-life of p53 protein, mediated 
by a mutant endogenous protein, or a vira! 
proteins such as human papilloma virus 16 or 
18 E6, might contribute to the population of 
cells in which p53 is not detectable by this 
method. Positive p53 immunohistochemistry 
without a mutation present may be due to the 
interruption of the normal degradative pathway 
of p53. Despite possible discrepancies between 
the findings at the DNA leve! and at the 
protein leve!, we believe that p53 immunohi
stochemistry has value for monitoring the funct
ional status of the p53 protein per se. 

The tumor suppressor function of the gene 
p53, abolished with its mutations, is also asso-

ciated with lifetime cigarette consumption.14 It 
leads to growth promoting function of p53, as 
well as to carcinogenesis in various organs 
(Jung, breast, colon, thyroid gland, oral cavity, 
some soft tissues etc). Thus it is important for 
the initiation of malignancies. 

As expected, more frequent p53 presentation 
was also found in tumor specimens from pa
tients with solitary or multiple tumours. But 
the number of cases is stili to small for definite 
conclusions. Therefore, further study is under 
way. 

The association of tobacco smoking with p53 
expression suggests that the p53 gene is a target 
for specific mutagens in tobacco smoke.5 There
fore, we stili have to elucidate the relationship 
between smoking and p53 expression, and also 
explain the controversial opinions as to whether 
immunohistologic expression of p53, in any 
group of patients with Jung tumors has really 
no influence on the patients' survival as belie
ved by some authors,4

•
6 or p53 mutations and 

accumulation in primary human Jung cancers 
have a statistically significant negative progno
stic value, as reported by the others.15

•
16 

Conclusion 

Taking into consideration the gradual increase 
in the p53 overexpression in metaplastic, dys
plastic, and carcinomatous tissue, and even 
more frequent p53 overexpression in multiple 
primary tumours, the detection of p53 in rou
tine bronchial/transbronchial biopsies could 
help to identify the patients, especially smokers, 
with a higher risk for the development of soli
tary or multiple primary malignancies. In futu
re, p53 could also be considered as a potential 
target for anticancer drugs.17 
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A retrospective study of 71 patients treated for lung carcinoids during the years 1973-1992 is 

presented. Beside clinical and pathological data, an inquiry was performed to establish the rates of 

recurrence of disease and survival of the patients, Lung carcinoids represented 0.6 % of ali lung 

carcinomas. There were 37 male and 34 female patients with age range from 14 to 78 years, and 

an average age 47.5 years at the time of surgery. The highest incidence of carcinoids (38 patients, 

53%) appeared in the age group 41-60 years. In three patients (4%), associated clinical syndromes 

were documented: one patient had typical carcinoid syndrome, while in two others Cushing's 

syndrome has developed. The most common lobectomy was performed in 45 patients (63 %). 

Sixty-six (93 %) carcinoids were located centrally, and 5 were peripheral. Histologically, 61 carcinoicls 

(86 %) were evaluatecl as typical. Two carcinoids (3 %) were composed of spindle cells, 2 hacl 

oncocytic areas, and stromal ossiftcation was founcl in 4 cases (6 %). Out of 64 patients, lymphnode 

metastases were found in only 3 cases (5 %), and distant metastases in one patient with a recurrent 

tumour. Nine patients ( 13 % ) have clied: 5 (7 % ) because of atypical carcinoids and 4 because of 

other diseases. The second primary malignancy was detected in four patients (5.6 %). Forty-six out 

of 47 patients (98 % ) have survived 5 years, 26/28 (93 % ) 1 O years, and 13/18 (72 % ) have survived 

even 15 years. The prognosis was goocl in patients with typical carcinoicls but much worse in those 

with atypical carcinoids; nevertheless, even in the latter, the death occurecl later than in other lung 

carcinomas. 

Key worcls: lung neoplasms; carcinoid tumor 

Introduction 

Bronchopulmonary carcinoids are well differen

tiated, slowly growing malignant tumours of 
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neuroendocrine ongm, rarely metastasizing to 

the regional lymphnodes. 1• 2 They follow a rela

tively indolent clinical course for long periods 

and are therefore amenable to surgical resec

tion. Lung carcinoids represent about 1 % of 

ali Iong tumours,3 with usual central localisation

in the bronchi. The majority of bronchial carci

noids are without evident clinical syndromes. 
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Their localisation leads to nonspecific symptoms 

such as recurrent cough, hemophthisis and re

spiratory infections. The tumours are resectable 

with advocated conservative surgical procedures 

and thus even curable. Late recurrences may 

develop. The reported 5- to 10-year survival 

rates are 80-95 % . The situation is worse with 

atypical carcinoids. The criteria for the diagno

sis of such tumours ( celullar and nuclear poly

morphism, mitoses, necroses) were set out 

clearly by Arrigoni4 and are stili used. Because 

of more malignant behaviour, atypical carci

noids should be treated as truly malignant tu

mours. 5 

The aim of our study is to evaluatie the 

experience with our patients in comparison 

with the data published. This retrospective ana

lysis of 71 patients with carcinoid tumours was 

performed to establish the incidence of Jung 

carcinoids in Slovenia and to evaluate their 

clinical behaviour, pathological appearance, 

surgical treatment and survival data. 

Material and methods 

The case history records of 71 patients with 

bronchopulmonary carcinoids surgically treated 

during the years 1973-1992 were analysed retro

spectively. Beside clinical and pathologic data, 

an inquiry was performed to establish the rate 

of recurrences of the disease and the survival 

of patients. Thus, the analysed data comprised 

symptoms and clinical features, patient age at 

the tiine of surgery, tumour size and localiza

tion, lymphnode involvement, metastases to 

distant organs, treatment and survival. The 

histological diagnosis was based on sections 

routinely stained with hematoxylin and eosin, 

and, in recent years, with neuroendocrine mar

kers (neumne specific enolase, chromogranin 

A, synaptophysin). The original histologic slides 

were reexamined. Four cases were studiecl by 

electron microscopy. 

Results 

The study group comprised 71 patients. Lung 

carcinoids represented 0.6 % of ali Jung carcino-
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Figure l. Lung carcinoids (N = 71). Agc and scx 
distribution. 

mas. There were 37 (52 % ) male and 34 ( 48 % ) 

female patients, in the age range from 14 to 78 

years. Their mean age was 47 .5 years at the 

tiine of surgery; 45. 7 years for males, 49 .4 years 

for females. The highest incidence of carcinoids 

- 38 patients (53 % ) - appeared in the age

period from 41 to 60 years (Figure 1).

Twenty-nine patients suffered from recurrent 

or persistent respiratory tract infection, 16 from 

hemophthisis alone, and 9 patients from he

mophthisis with other troubles. Seventeen pa

tients were asymptomatic, their tumours were 

discovered by chance on chest x-ray. 

In 3 patients ( 4 % ) , associated clinical syndro

mes were documented as follows: one patient 

had typical carcinoid syndrome, while in two 

others Cushing's syndrome due to ectopic 

ACTH secretin developed. 

The most common lobectomy was performed 

in 45 (63 % ), bilobectomy in 5, pulmectomy in 

Figure 2. A central bronchial carcinoid with sccondary 
obstructivc pncumonitis ( arrows). 
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2, segmentectomy in 8, and minor partial resec

tions in 9 patients. Resection was contraindica

ted in one patient, while in another there were 

no exact data about surgical procedure avail

able. Sixty-six (93 % ) carcinoids were located 

centrally, and 5 were peripheral. On gross 

examination, carcinoids appeared as finger-like 

polypoid intraluminal masses, with 6 to 55 mm 

in diameter. They could penetrate the bronchial 

wall and extend in the peribronchial lung tissue 

with a relatively sharp demarcation line. Endo

bronchial growth was also a cause of secondary 

obstructive pneumonitis (Figure 2). 

Microscopic picture disclosed solid nests, tra

becules and/or glandular structures, separated 

by a delicate fibrous stroma rich in capillaries. 

Neoplastic cells were quite uniform, with regu-

Figure 3. l. A typical carcinoid with uniform cells and 

stromal ossification. 2. Prominent cellular and nuclcar 
polymorphism with focal oncocytization in a periphcral 
atypical carcinoid. 

Figure 4. Obvious mitoscs in two atypical carcinoids 
with only slight ccllular and nuclcar polymorphism. 

Figure 5. l. An onocytic carcinoid with abundant 

cosinophilic cytoplasm of thc tumour cclls. 2. Pcriphc
ral spindlc celi carcinoicl. 

Figure 6. Elcctron microscopy of a carcinoicl in thc 

paticnt with Cushing's synclromc. Numcrous clcnsc
corc ncurosccrctory bodics bcttcr visiblc in thc insert. 

!ar round nuclei. Occasionaly, some variations

in celi size and shape were seen. More promi

nent cellular pleomorphism, together with mito

tic figures and areas of tumour necroses were

characteristic of atypical carcinoid. Sixty-one

(86 % ) carcinoids were evaluated as typical and

10 (14 % ) as atypical variant. Ossification of

the tumour stroma was found in four cases

(Figure 3, 4). Two carcinoids were composed

of spindle cells while two had oncocytic areas

(Figure 5). In ali cases examined for neurone

specific enolase, immunohistochemical reaction

was positive, it was not constant with chromo

granine, and seldom weakly positive with synap

tophysin. Electron microscopy disclosed neuro

secretory dense-core bodies, characteristic for

tumours of neuroendocrine origin (Figure 6).
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Out of 64 patients with resected !obar, hilar 
or other regional lymphnodes, only 3 patients 
showed evidence of metastatic involvement, 
this was found patients with Cushing's syndro
me. Metastases to distant organs were praven 
only in one case. 

The patients were followed from 1 to 19 
years after surgical resection. Carcinoid recidi
ves were documented in 6 patients. Nine pa
tients have died: four of them because of sto
mach cancer, lung cancer, leukaemia and hyper
tonic heart disease, respectively. Atypical carci
noid was the cause of death in another 5 
patients. 

In four (6 % ) patients with carcinoid, the 
second primary maJignancy was found as foJ
Jows: Jung adenocarcinoma, Jung squamous car
cinoma, stomach adenocarcinoma, and Jeukae
mia respectiveJy. Excluding mortaJity from ot
her causes, 46 (98 % ) out of 47 patients have 
survived 5 years, 26 (93 % ) out of 28 10 years, 
and 13 (72 % ) out of 18 even 15 years. Patients 
with atypicaJ carcinoids have died 3, 7, 11, 12 
and 13 years respectiveJy after surgicaJ resec
tion. Three patients from our group were living 
in close vicinity, without any famiJy relation
ship. 

Discussfon 

PreviousJy, bronchopuJmonary carcinoids were 
inapropriately, classified as "bronchial adeno
mas" together with mucoepidennoid and ade
noid cystic carcinomas. This term is still used,6-8 

but it is inadequate for bronchial carcinoid. 
Bronchial carcinoid and bronchial adenoma are 
terms reserved for two bioJogically and pathoJo
gically different and well defined entities. 

Also, the term carcinoid couJd probabJy be 
reserved only for tumours secreting 5-hydroxy
tryptamine and deveJoping classicaJ carcinoid 
syndrome. It is known that neuroendocrine 
tumours are the source of various biogenic 
amines or poJypeptides, including ectopically 
excreted hormones ( over 30 different substan
ces were identified up to now), which are 
associated with other clinicaJ syndromes, diffe-

rent from the classicaJ carcinoid syndrome. But 
the term "carcinoid" has been aJready wideJy 
known and accepted. Thus we agree with the 
statement that the term "carcinoid" for these 
"indolent carcinomas in sJow motion" is aJready 
so "old, like old soJdier, who died hard", that 
the term "carcinoid" will also survive.9 Bron
chopulmonary carcinoids are neuroendocrine 
tumours of the bronchopuJmonary system. IO-IS 

They originate from the neuroendocrine Feyr
ter's cells, which are counterpart of Kulschit
zky's cells in gastrointestinaJ mucosa. 16• 17 Feyr
ter's cells are found in the basal part of the 
bronchiaJ epitheJium and deeper Jayers of the 
bronchial tree (mucous gJands). 18 This could 
expJain the most often endobronchiaJ and usuaJ 
centrally Jocated tumour growth. 

The incidence of bronchiaJ carcinoids in Slo
venia is comparable with other published da
ta. 19• 20 There is no significant difference in sex 
distribution. The age range and mean age in 
our anaJysis are simiJar to many previous re
ports. 19-22 

Many carcinoids remain asymptomatic for 
Jong periods of time.23 The most common symp
toms, i.e. respiratory tract infections and/or 
hemophthisis, are not specific for this tumour, 
as reported also by others.24 Bronchopulmonary 
carcinoids are rarely the cause of clinical syn
dromes, 25-28 but they account for approximately 
2 % of all causes of ectopic ACTH production.29 

Both two carcinoids in our study, associated 
with an ectopic ACTH production and Cush
ing's syndrome, were classified as typical carci
noids. In both cases Jymphnodes were metasta
tically involved, but untiJ now, surgical treat
ment is beJieved to be curative. A carcinoid 
syndrome found in one patient with atypicaJ 
carcinoid has deveJoped onJy after the recur
rence with metastases to distant organ. 

PeripheraJ Jocations of carcinoids are not 
common, their rate ranging from 2-16 % . 5• 22 

Out of 5 (7 % ) peripheraJ carcinoids in our 
study, one was composed of spindJe cells, whiJe 
another was defined as an atypicaJ carcinoid. 

Most authors regard surgery as the treatment 
of choice, also successful in the cases of recur
rence. They suggested that a puJmonary resec-
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tion should be avoided unless there is histologic 

evidence of the tumour spread in to the Jung 

parencyma or irreverrible inflammatory chan

ges distally from the obstruction. Many new 

surgical procedures have been introduced, such 

as parenchyma saving bronchoplastic, procedu

re, bronchoscopic rernoval or laser techni

ques. s, 22, 30, 31 

Lymphnode involvement is not cornmon in 

patients with bronchopulrnonary carcinoids and 

bears no relationship with atypical variant. 32 

Only in one patient with atypical carcinoid, 

distant metastases were proved on autopsy. 

Recurrences of the disease appeared at very 

different intervals after surgery. Therefore, long 

follow up is recomrnended. 

The long term results in this study show good 

survival. Only 5 patients died of carcinoid tu

mour, ali of them with atypical carcinoid. We 

could also confirm that bronchopulmonary car

cinoids follow a very indolent clinical course.33-
35 

The overall prognosis following tumor resect

ion is excellent. It is better in typical carcinoids, 

and worse in atypical ones. 

References 

1. Warren WH, Memoli V A, Gould VE. Immunohi
stochemical und ultrastructural analysis of bron
chopulmonary neuroendocrine neoplasms. Ultra
struct Path 1984; 6: 15-27.

2. Ranfaing E. Tumeurs neuroendocrines pulmonai
res. Ann Pathal 1993; 13: 414-21.

3. Carter D, Eggleston JC. Tumars a.f the lower
re�piratary tract. Washington: AFJP, 1980.

4. Arrigoni MA, Woolner LB, Bernatz PE. Atypical
carcinoid tumors of the Jung . .T Tharac Cardiavasc
Surg 1972; 64: 413-21.

5. Wilkins EW, Grillo HC, Moncurc AC, Scannell
JG. Changing times in surgical management of 
bronchopulmonary carcinoid tumor. Ann Tharac
Surg 1984; 38: 339-44. 

6. Attar S, Miller JE, Hankins J, et al. Bronchial 
adenoma: a review of 51 patients. Ann Tharac
Surg 1985; 40: 126-32.

7. Dunnill MS. Pulmanary pathalagy. Edinburgh:
Churchill, 1987: 403-11.

8. Pass HI. Bronchial adenoma. Key refcrences.
Ann Tharac Surg 1991; 52: 1201-3. 

9. Robbins SL, Kumar V. Basic pathalagy. Philadel
phia: Saunders, 1987: 536-9.

10. Bonato M, Cerati M, Pagani A et al. Differential 
diagnostic patterns of Jung neuroendocrine tu
mours. A clinicopathological and immunohisto
chemical study of 122 cases. Virchaws Arch (A)
Pat/zal Anat 1992; 420: 201-11. 

11. Carter D, Yesner R. Carcinomas of the lung with
neuroendocrine differentiation. Sem Diagn Pathal
1985; 2: 135-54.

12. Gould VE, Linnoila RJ, Memoli VA, Warren
WH. Biology of disease. Neuroendocrine compo
nents of the bronchopulmonary tract: hyperpla
sias, dysplasias and neoplasms. Lab lnvest 1983;
49: 519-37.

13. Goulcl VE, Linnoila RI, Memoli VA, Warren
WH. Neuroendocrine cells ancl neuroendocrine 
ncoplasm of the Jung. Pat/zal Annu 1983; 18: 

257-330. 

14. Warren WH, Fabcr LP, Gould VE. Neuroenclo
crinc neoplasms of thc lung. A clinicopathological
upclate . .T Tharac Cardiavasc Surg 1989; 98: 321-
32. 

15. Youscm SA. Pulmonary carcinoicl tumors ancl 
wcll cliffcrentiated neuroenclocrinc carcinomas.
Am .T Ciin Pathal 1991; 95: 763-4.

16. Feyrtcr F. Zur Pathologic cles argyrophilcn Helle
Zelle Organes im Bronchialbaum cles Menschen.
Virchaw Are/z Pathal Anat 1954; 325: 723.

17. Kulschitzky N. Zur Frage liber den Bau des
Darmkanals. Arch Mikr Ana/ 1897; 49: 7.

18. Palaclugu RR, Benefielcl JR, Pak HY, Ross RK,
Teplitz RL. Bronchopulmonary Kulchitsky celi 
carcinomas. Cancer 1985; 55: 1303-11. 

19. Hallgrimsson JG, Jonsson T, Johannsson JH.
Bronchopulmonary carcinoids in Icelancl 1955-
1984. Scand .T Tharac Cardiavasc Surg 1989; 23:

275-8.

20. Harpole DH, Feldman JM, Buchanan S et al.
Bronchial carcinoicl tumors - a retrospective ana
lysis of 126 paticnts. Ann Tharac Surg 1992: 54: 

50-5. 

21. Brandt B, Heintz SE, Rose EF, Ehrenhaft JL. 
Bronchial carcinoid tumors. Ann Tharac Surg
1984; 38: 63-5. 

22. Hurt R, Bates M. Carcinoid tumours of the bron
chus: a 33 years cxpericnce. Tharax 1984; 39:

617-23.

23. Martensson H, Bottcher G, Hambracus G, Sund
lcr F, Willen H, Nobin A. Bronchial carcinoicls:
an analysis of 91 cases. Warld .T Surg 1987; 11: 
356-64. 

24. Toclcl TR, Cooper .TD, Weissberg D, Delarue NC, 
Pearson FG. Bronchial carcinoid tumors. Twenty
years' experience . .T Tharac Cardiavasc Surg 1980;
79: 532.



Biological behaviour of lung carcinoids 281 

25. Gantar-Rott Urška, Rott T, Hvala A, Repše S,
Orel J. Pancrcatic and bronchial cndocrinc tumors
associated with rarc clinical picturcs - Immunohi
stologic (IH) and clectron microscopic (EM) stu
dy. /l Friuli Medico 1992; 47: 469-70.

26. Odeli WD. Bronchial and thymic carcinoids and
cctopic ACTH syndromc. Ann Thorac Surg 1990;
50: 5-6.

27. Pass HI, Doppinau JL, Nicman L et al. Managc
mcnt of thc ACTH syndromc duc to thoracic
carcinoids. Ann Thorac Surg 1990; 50: 52-7.

28. Limper AH, Carpcntcr PC, Schcithaucr B, Staats
BA. The Cushing syndrome induced by bronchial
carcinoid tumors. Ann lntern Med 1992; 117:
209-14.

29. Odeli WD, Applcton WS. Humorni manifcsta
tions of canccr. In: Wilson JD, Fostcr DW eds.
Williams textbook of endocrinology, 8th ed. Phila
delphia: Saundcrs, 1990.

30. Schrcurs AJM, Wcstermann CJJ, Van <len Bosch
JMM ct al. A 25 ycars follow up of 93 resectcd
typical carcinoid tumors of thc lung. J Thorac
Cardiovasc Surg 1992; 104: 1470-5.

31. Salmincn US, Halttuncn P, Micttincn M, Mattila
S. Bronchoplastic procedurcs in the trcatment of 
cndobronchial carcinoid tumors. Scand J Thorac 
Cardiovasc Surg 1990; 24: 27-32.

32. Thunninscn FBJM, Eijk JV, Baak JPA ct al.
Bronchopulmonary carcinoids and regional lymph
nodc mctastases. Am J Pathol 1988; 132: 119-22.

33. Warrcn WH, Gould VE. Long-tcrm follow-up of
classical bronchial carcinoid tumors. Scand J Thor
Cardiovasc Surg 1990; 24: 125-30.

34. McCaughan BC, Martini N, Bains MS. Bronchial
carcinoids. Rcview of 124 cases. J Thorac Cardio
vasc Surg 1985; 89: 8-17.

35. Mills SW, Walker AN, Cooper PH, Kron IL.
Atypical carcinoid tumor of the Jung. A clinicopa
thological study of 17 cascs. Am J Surg Pathol
1982; 6: 643-54.



Radio! Oncol 1994; 28: 282-6. 

Binding capacities to blood-group antigen A, B and H, DNA
and MST measurements, and survival in bronchial carcinoma 
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The expression of binding capacities related to blood-group antigens A, B, and H was assessed 

glycohistochemically in paraffin-embedded samples from 149 lung carcinoma patients. In addition, 

measurements of integrated optical density (JOD) and syntactic structure analysis (MST) were 

performed. The material comprised potentially curative excised surgical specimens of 46 epidermoid 

carcinomas, 42 adenocarcinomas, 26 small cell carcinomas, and 35 large cell anaplastic carcinomas. 

In about 50 % of the carcinomas binding capacities to BLOOD A, B, and H could be demonstrated. 

No relation to the tumor cell type was found. The measurements of JOD revealed a S-phase-related 

fraction of 5-I 8 % of tumor cel! nuclei and a remarkable fraction of tumor cell nuclei with an 

IOD>5C. Patients' survival was strongly related to the number of stem lines, S-phase related 

fraction, percentage of tumor cells with an JOD> 5C and expression of binding sites to BLOOD 

A and BLOOD H. The expression of binding sites to blood-group antigens H was associated with 

decreased cellular heterogeneity as demonstrated by the percentage of tumor cel! nuclei with abnormal 

JOD. The analysed prognostic factors were found to be independent from cel! type and tumor stage 

(TNM). 

Key words: bronchial neoplasms-pathology; blood groups; DNA, neoplasm 

Introduction 

The following study was performed to assess 
the prognostic importance of blood-group anti
gens, macrophage inhibitory factor, DNA con
tents of tumor cell nuclei as defined by the 
integrated optical density (IOD), and syntactic 
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Head, Department of Pathology, Thoraxklinik, Ama
IienstraBe 5, D-69126 Heidelberg, Germany. 
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structure analysis in operated bronchus carci
noma patients. The most important prognostic 
factors in surgically treated lung cancer patients 
are in descending order lymph node involve
ment (pN-stage), tumor size and its localization 
(pT-stage), inflammatory response of host tis
sue, and invasion of bronchial cartilage. 1

• 
2• 3 

Additional factors related to cellular hetero
geneity and proliferation (number of stem lines, 
percentage of proliferating tumor cells), and to 
the variability of tumor cell textures analyzed 
by syntactic structure analysis ( distance between 
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proliferating tumor cells, distance between tu
mor cells ancl immunocompetent cells, etc) have 
been suggestec1;4 however, cletailecl etata are 
stili missing. Liganclohistochemistry of bron
chial carcinoma revealecl a large variety of 
bincling capacities of carbohyclrates ancl signifi
cant clifferences in tumor cells comparecl to 
cells of healthy Jung parenchyma. s, 6 Expression 
of epiclermoicl growth factor (EGF) ancl that of 
corresponcling bincling sites coulcl be clemons
tratecl in nearly ali epiclermoicl ancl aclenocarci
noma cases.7 The cleterminants of ABH bloocl 
group antigens are carbohyclrate sicle chains of 
glycoproteins. Their expression is probably as
sociatecl with the clifferentiation of cancer 
cells. s, 9 In aclclition, Lee et al. 10 reportecl a
favourable survival of Jung carcinoma patients 
whose tumors hacl not !ost their bloocl-group A 
antigens. Similar etata have been publishecl for 
patients sufering from epiclermoicl carcinoma of 
the heacl ancl neck.11 Liganclohistochemistry is 
a newly clevelopecl technique which pennits 
histochemically the clemonstration of biologi
cally important bincling capacities. This has 
alreacly been clemonstratecl by the macrophage 
inhibitory factor (MIF) , which is a lymphokine 
able to prevent the migration of macrophages 
from the capillary tubes in guinea pigs, ancl 
probably, a mecliator regulating the activity of 
macrophages in host clefense, 12 or sarcolectin
(SAR) which is an interferon antagonist, ancl 
hacl been isolatecl ancl purifiecl from human 
placenta.13 For example, the presence ancl ex
pression of bincling sites to MIF ancl SAR coulcl 
be clemonstratecl in nearly ali analysecl cases 
with healthy human lung parenchyma;14 howe
ver in only a minority of human lungs of 
patients wtio clevelopecl autoimmune-relatecl cli
seases, such as biliary cirrhosis. 15 

- We have employecl the bincling capacities
of BLOOD A, BLOOD B, BLOOD H in 
human lung carcinomas, ancl report their rela
tion to tumor celi type, ancl survival of the 
patients. In aclclition, their relationship to nuc
lear ancl structural features is analysecl. 

Material and methods 

This stucly inclucles 149 patients who unclerwent 

surgery for lung cancer with potentially curative 
resection at the Thoraxklinik Heidelberg. The 
tumor size, pTNM stage, ancl celi types of the 
resectecl ]obes ancl lungs were obtainecl as usual, 
i.e. the surgical specimens were fixecl with
buferecl formalin, cut into serial sections ancl
analysecl as clescribecl in cletail elsewhere. 5 The
antiboclies ancl biotinylatecl probes were appliecl
to 4-5 um thick histological slicles. After clepa
raffination ancl rehyclration through garcled al
cohol, and blocking of the enclogenous peroxi
dase by incubation in 0.1 % methanolic hyclro
gen peroxide for 30 min an equilibration with
0.1 M Tris buffer and treatment with 1 %
bovine serum albumin was followed by incuba
tion with biotinylated probes ( oligosaccharides
boncl to biotinylated polyacrylamide) at a con
centration 10 µ.g/ml at room temperature for
60 min.

Visualization of the bincling capacities was 
performed by the application of ABC complex 
(Camon, Wiesbaden) and development of the 
chromogenic product from the substrates diami
nobenzidinehydrogen peroxicle. Finally, the 
sections were counterstainecl and mountecl. Po
sitive and negative controls were performed as 
usual, i.e. by parallel performance of positive 
cases, any by replacement of biotinylated pro
bes with BSA. Cases were consiclered to have 
stained positively only if a dark brown staining 
could be seen in ali or in clusters of tumor cells. 
The survival of patients was assessecl by repeat
ed questionnaires to the house physicians or 
physicians responsible for postsurgical tumor 
care of patients. The analysis of survival rates 
was perfonned by the Kaplan-Meier and log
rank tests. 16 IOD measurements were perfor
med on Feulgen stained histological slides using 
an automated image analysing system (DIAS, 
Towersoft, Berlin). The extractecl features in
cluded IOD, nuclear size, S-phase relatecl frac
tion as definecl 2. 75 < IOD < 3.25, percentage 
of tumor celi nuclei with an IOD < 5C ( < 5C), 
number of stem lines, 2CV standard deviation, 
entropy as defined by Stenkvist, 17 and IOD 
entropy-flouss ( current of entropy) as describ
ed. 18 The features of syntactic structure analysis 
were obtained by construction of the minimum 
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Table 1. Synopsis of material (number of patients) 

Feature Celi Type 
Epidermoid Adeno Large Celi Small Celi 

Men 41 29 27 23 
Women 5 13 8 3 

T-Stage
T -l 10 18 7 8 
T-2 21 14 22 15 
T-3 14 8 3 l 
T-4 1 2 2 2 

N-Stage
N-0 17 12 15 8 
N-1 12 8 5 7 
N-2 11 9 10 8 
N -3 6 13 5 3 

Tota! 46 42 35 26 

spanning tree, and comprised mmnnum dis

tance between of centers of ali tumor celi nuclei 

(DMST), proliferating tumor celi nuclei only, 

tumor celi nuclei with an IOD < 5C only, bet

ween tumor celi nuclei and immunocompetent 

cells, MST entropy and MST entropy-fluss as 

described originally. 18 The use of external and 

interna! standards provided a reproducibility of 

measurements as described previously. 19 

Results 

A synopsis of patients and tumor celi types 

included in the study is given in Table l. Ali 

in ali, primary bronchial carcinoma of 149 pa

tients (121 men and 28 women) could be analys

ed. The relation of positive stained cases in 

respect to the celi type and IOD and MST 

features is given in Table 2. Expression of 

blood-group A antigen was seen in 68/149 cases, 

that of blood-group B antigen in 82/149 cases, 

and that of blood-group H antigen in 72/149 

cases respectively, without any preference to a 

certain celi type. No association of binding of 

blood group trisaccharides to tumor stage, celi 

type, or sex could be established. The median 

survival rates as defined by Kaplan-Meier esti

mations for the patients, including the number 

of deaths, grouped according to the expression 

of blood-group A antigen, blood-group H anti

gen, and IOD features (number of stem lines, 

1OD-entropy, 1OD-entropiefluss ), structural 

features (MST-entropy, MST-entropiefluss), 

are given in Table 3. The differences between 

the different median values of survival rates 

marked with an asterisk are at a statistically 

significant leve! (p < 0.05). 

Discussion 

Lung function depends on complex interactioHs 

between many celi types, their matrix, and 

organized preserved morphological structures. 

Development of Jung cancer, i.e. the occurence 

of a new uncontrolled proliferating biological 

system within the preexisting biological system 

(lung) may retain, or loose certain cellular 

properties of the original system, or express 

new characteristics. Some of these properties 

may be of advantage for cellular propagation 

while others may not. It has been demonstrated 

by various authors that the expression of carbo-

Table 2. Expression of histo blood-group antigenes in relation to !OD and MST features (mean values). 

Feature Histo Blood Group 
A- A+ B- B+ H- H+

Number of cases (81) (68) (67) (82) (77) (72)
IOD - features 
Stem Lines 2.7 2.9 3.0 2.7 3.1* 2.5
S-Phases (%) 12 12 12 12 13* 11*
Entropy 2.2 2.2 2.2 2.2 2.2 2.2
2CV-Std (%) 11 9 10 10 II 9
5C Exc (%) 7.1 7.6 7.6 7.1 8.1'' 6.5*

Structural features (MST) 
Dist Tu-Tu (um) 12 12 12 12 12 12 
Dist Pr-Pr (um) 40 38 39 39 39 39 
Dist 5C-5C (um) 25* 28* 26 27 26 27 
Entropy l1 9 10 10 11 9 
Entropy-flow 29 29 28 30 33* 24* 

* Statistically significant (p < 0.05)
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Table 3. Expression of histo blood-group antigens, 
!OD-, and MST features, and median survival of
patients (in months).

Feature Patients 
(N) 

Blood A- 81 
Blood A + 68 
Blood B- 67 
Blood B + 82 
Blood 1-1- 77 
Blood 1-1 + 72 
l Stem line 28 
2 Stem lines 32 
> 2 S tem lines 89 
< 5 % S-phases 10 
5-IO 0/c, S-phases 45 
> 1 O% S-phases 94 
< 10 MST Entropy-flow 94 
> 10 MST Entropy-flow 55 
< 10 MST Entropy-flow 50 
> 10 < 30 Entropy-flow 45 
> 30 MST �ntropy-flow 54 

* Statistically significant ( < ().05)

Deaths 
(N) 
39 
30 
32 
37 
41 
28 
4 
6 

59 
2 
3 

64 
36 
33 
14 
26 
29 

Survival 
(months) 

12* 
�-

12 
16 
1� 
n• 

�· 

30* 
11 * 
�* 
31* 
!�
21* 
11* 
n• 

II' 
JI* 

hydrate-binding capac1t1es of Jung carcinoma 
cells differs from that of cells of a normal lung 
in a broad range.4 Patients with epidermoid 
carcinoma and adenocarcinoma who have a 
favourable prognosis compared to small celi or 
large celi carcinoma patients, commonly express 
a broad panel of carbohydrate binding capaci
ties in contrast to other celi types.3

• 
4 The 

expression of carbohydrate binding capacities 
in human lung cells reflects to both injury and 
differentiation of the corresponding cells. 3 The 
expression of blood group antigens is closely 
associated with that of carhobydrate-binding 
capacities. The loss of blood-group A antige
neity has been reported to be an unfavourable 
prognostic indicator in various cancer types. In 
patients suffering from head/neck cancer Wolf 
and Carey 11 observed a median survival of 8.1 
months in tumors with corresponding loss of 
blood-group A antigens, and a median survival 
of 38 months in those with retained antigens. 11 

Similar observations have been reported by 
Mijake et al. 

20 in Jung carcinoma patients ( ex
pression of blood-group H antigens) and by 
Lee et al. 

10 ( expression of blood-group A anti
gens ). Lee et al. 

10 could, however, only demons
trate the prognostic significance of blood group 

A antigens, and found no influcence of blood 
group B and blood group H antigens on survi
val. Our data are in agreement with the pre
vious reports with respect to blood-group A 
antigen expression: the survival of patients with 
expression of blood-group A antigens of tumor 
cells is favourable compared to that of patients 
without this tumor characteristics.2 1 In our ma
terial, this observation holds true for both pa
tients with blood type A and those with other 
blood types. In our material, patients with 
expression of blood-group H antigens had a 
prolonged survival compared to those with loss 
of blood-group H <lntigens whereas antigeneity 
of blood-group B had no influence. These data 
are in accordance with the findings reported by 
Miyake et al. 

20 An influence of blood types on
survival of patients could not be seen in our 
material. Miyake et al. 

22 developed two monoc
lonal antibodies that recognize migration-inhibi
tory-related carbohydrate sequences. The aut
hors reported a significantly improved survival 
of patients whose Jung tumors exhibited no 
detectable binding sites to the antibodies. In 
accordance with our findings, these data again 
support the idea, that carbohydrate-related cel
lular binding capacities may play an important 
role in tumor propagation and tumor celi inte
ractions with their environment. This hypothe
sis is supported by the findings that nuclear 
abnormalities (abnormal chromosome content) 
is associated with loss of trisaccharide blood A 
and H binding. The MST entropy-fluss as esti
mated from the Onsager equation can be assu
med to be a stable indicator for the "distance 
of a thermodynamically open system from its 
equilibrium", i.e. reflects the amount of heat 
produced inside the tumor which has to be 
removed through its surface. Similar to the 
number of stem lines, S-phase related tumor 
celi fraction, percentage of tumor celi nuclei 
> SC, this factor, as well as blood-group A
antigeneity, blood-group H antigeneity, and
expression of binding sites to sarcolectin are
associated with an improved survival of poten
tially curable bronchial carcinoma patients tre
ated by surgery, and may thus be added to the
list of prognostic factors in Jung cancer.
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Methodology and results of bronchopulmonary cancer detection 
in Slovenia 1970-1992 

Jurij Šorli 

Institute far Respiratory Diseases, Golnik, Slovenia 

The results of bronchopulmonary cancer detection in pneumonology departments represent over 

90 % of alf microscopically verified cases of bronchopulmonary cancer in Slovenia. The incidence 

rose from 370 in 1970 to 782 in 1992, with male prevalence (85 %). Passive detection was 

preferentially used as mass fluoroscopy has been gradually abandoned after 1972. Bronchoscopy 

was always the main diagnostic method (92.l % in 1970 and 90.7 in 1992), followed by perthoracic 

fine neddle aspiration biopsy (3.8 % and 4, 5 %). Other methods (sputum cytology, mediastinoscopy, 

thoracoscopy, thoracotomy) accounted for 4.1 and 4.8 % respectively. There is a slight predominance 

of central type ( 53. 7 vs. 46.3 % in 1992). Planocellular type was predominating (68.9 % in 1970, 

39.8 % in 1992), followed by small-cell (10.1 and 19.2 %), adeno- (8 and 16.5 %), and large-cell 

(7 and 13.6 %) carcinomas. In 1992 surgery was the therapy of choice in 26,3 %, chemotherapy in 

15 % and radiotherapy in 22,5 % of newly detected cases. 

Key words: lung neoplasms-diagnosis; Slovenia 

lntroduction 

Today, bronchopulmonary carcinoma is the 

most prevalent type of cancer, and is responsi

ble for more cancer-related deaths than any 

other tumour in man. In some countries in the 

world it has surpassed breast carcinoma in 

women as the most lethal tumour. 1 

These facts stress the importance of research 

into the modalities and results of Jung cancer 

detection in every country facing rise in the 

incidence of bronchopulmonary carcinoma, in 

Corrcspondcncc to: Prof. Jurij Šorli, M.D., Ph.D., 
Institute for Rcspiratory Discascs, 64204 Golnik, Slo
vcnia. 

UDC: 616.24-006.6-07 

order to find the way to detect and properly 

diagnose lung carcinoma as early as possible, 

and to institute adequate therapy. 

In Slovenia, in contrast to some other coun

tries, diagnosis and partly also therapy of bron

chopulmonary cancer is almost exclusively car

ried out in the pneumonology departments and 

out-patient clinics. Our aim was, therefore, to 

investigate methodology and evaluate the re

sults of lung cancer detection in these units in 

the period from 1970 to 1992. 

Material and methods 

The data from annual Golnik Epidemiology 

Reports were used as a source, together with 
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the data from individual pneumonology depart
ments of regional hospitals in Slovenia. 

Statistical evaluation was performed by 

means of SAS software. 

Results 

Figures la and lb present newly detected pa

tients with lung cancer by age and sex. There 
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Figure la. Distribution of newly detected male paticnts 
with lung cancer according to agc (1970-92). 
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Figure lb. Distribution of ncwly dctectcd fcmale pa
tients with Jung cancer according to age (1970-92). 

is an obvious increase in the number of patients, 

especially in the 45-64 year age group in both 

males and females. 

Passive detection was the most frequently 

used mode of detection throughout the obser-

ved period: 82.3 % in 1970-77 and 93.4 % in 

1986-92 period. Mass X-ray method made an 

important contribution (14.7 % ) in the period 

1970-77 only; after 1972 it has been gradually 

abandoned because of a high cost-benefit ratio 

in tuberculosis detection. 

Diagnostic methods were not grossly changed 

in the observed period, with bronchoscopy lea

ding and others (perthoracal fine needle biopsy, 

sputum cytology, mediastinoscopy, thoracosco

PY, thoracotomy) contributing less than 10 % 

(Figure 2). 

cf.. 10 

PTFNB 

1970-77 1978-85 1986-92 
PERIOD 

Pcrthoracic fine ncedlc biopsy. 

Figure 2. Diagnostic methods for vcrification of lung 
cancer. 

Cytology alone or in combination with histo

logy was the most frequent method of cancer 

verification. In 1970-77, cytology alone was 

used in 60 % of cases, with gradual decrease to 

51 % in 1986-92. In the same periods both 

cytology and histology were used in 35 % and 

46 % of cases respectively. 

Histologic type of the detected carcinomas 

(Figure 3) significantly changed over tirne, with 

a decrease in squamous and an increase in 

adeno- and partly also small- and macrocellular 

types. 

The detection of carcinoma required ade

quate therapy. The progress in therapeutic de

cision making in 1970-92 period is shown in 

Figure 4. 
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Figure 3. Distribution of clctcctccl lung canccr accor
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Discussion 

Growing trends in lung cancer incidence are 

characteristic for industrial developed coun

tries. 2 It is quite sad that by this standard 

Slovenia is a well developed, industrial country. 

The incidence of Jung cancer in the age group 

45-64 years increased by almost 50 % , mostly

in men, but with an important contribution of

female population in the last third of the obser

ved period. Smoking could be blamed for 90 %

of causes in males but only for 73 % in female

population as observed also by others.3 

It is clear from our data that the increase in 

lung cancer incidence could not be ascribed to 

a better or modified mode of detection. Also 

in the period of mass X-ray, more than 50 % 

of detected patients already had symptoms of 

the disease. 

Changes in bronchoscopy, with prevalent use 

of flexible instruments have dramatically chan

gecl the distribution of lung cancer histology. 

As more peripheral tumours were being diagno

secl, the percentage of squamous type steadily 

clecreased and of adeno increased. This pattern 

was observed also by others.4
·
5 The increase in 

large and small celi types was less significant 

and mostly due to better classification.6 

In contrast to other authors, we used cytology 

more frequently as the only method of cancer 

verification.7 This was mostly due to a better 

access to this type of service. In the last obser

vation period both methods have been used 

with more balanccd use of different thcrapies, 

with only a small proportion of patients being 

treated only symptomatically. It is most promi

sing that thc increase is grcatest in surgery and 

chemotherapy as thesc two methods contribute 

most to thc survival of lung cancer patient.8 
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Epidemiological features of Jung cancer in Slovenia 

Vera Pompe-Kirn, Maja Primic Žakelj, Neva Volk 

Institute of Oncology, Zaloška 2, Ljubljana, Slovenia 

Lung cancer is the most frequent cancer in the world with wide geographical variations in risk. In 

Europe its incidence trends in men are decreasing in the most affected countries such as Scotland 

and Finland, increasing moderately in Eastern Europe, and increasing steeply in Southern Europe. 

The incidence trends in women are increasing everywhere. Many risk factors have been identified, 

and the overwhelming role of tobacco smoking has been repeatedly demonstrated. According to the 

data of the Cancer Registry of Slovenia in the tirne period 1961-1990, the incidence of lung cancer 

in Slovenia was increasing. In the 80's the increase was moderate in men and steep in women. The 

cumulative rates in men were in the middle of those established for selected European states and 

regions while the rates in women were at the bottom. The results of the birth cohort analysis indicated 

a stabilisation of the rates in men and further increase of the rates in women. About 25 % of cases

in both sexes were diagnosed in a localised stage. In men the percentage of the localised stage was 

increasing by age which was explained by a decreasing percentage of the more aggressive small cel! 

carcinoma. More squamous cel! carcinomas were registered in men, and more adenocarcinomas in 

women. The observed survival of lung cancer patients was around 7 % for men and 6 % far women,

and has not changed since 1970. In 1989, 42 % of adult men and 24 % of adult women in Slovenia 

were smokers. In the period 1975-1994, the percentage of smokers was decreasing in men, and 

increasing in women. These results are a challenge for more efficient antismoking campaigns, 

especially among women. 

Key words: Jung neopJasm-epidemioJogy; SJovenia 

Introduction 

Lung cancer is now the most frequent cancer 
in the worJd. Pisani, Parkin and Ferlay estima
ted that in the year 1985 the worJd burden had 
been: 896 000 new Jung cancer cases (677 000 
in men and 219 000 in women) and 785 000 
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na, Slovenia. Phone: + 3 8661 13 24113. 

UDC: 611.24-006.6-0 36.2 

deaths due to lung cancer (600000 in men, and 
185 000 in women). 1 

There are wide geographicaJ variations in the 
risk. In Europe alone the crude incidence rates 
are varying from 180-45/100 000 in men, and 
from 55-5/100 000 in women.2 In men the time
trends in incidence are different. They are 
decreasing in most affected countries such as 
Scotland, EngJand and FinJand, increasing mo
derateJy in Eastern Europe, and increasing 
steepJy in Southern Europe. In women the 
trends are increasing everywhere.3 
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Study of the epidemiology of lung cancer has 

been one of the most rewarding aspects of 

medica! research in the past 40 years. It has 

been shown how a disease that has become the 

most common type of cancer throughout the 

world can be made to become relatively rare.4 

Many risk factors have been identified: tobacco 

smoking, atmospheric pollution, occupational 

hazards, ionising radiation, some familial, gene

tic and other host factors as well as the protect

ive role of diet rich in fruit and vegetable. The 

overwhelming role of tobacco smoking in the 

causation of lung cancer has been repeatedly 

demonstrated. 4• 
5 

The aim of our study was to analyse lung 

cancer incidence in Slovenia in depth and to 

compare the obtained results with the available 

<lata on Slovenian smoking habits. 

Material and methods 

Lung cancer incidence and survival <lata were 

drawn from the <lata base of the Cancer Regi

stry of Slovenia. This Registry was established 

in 1950 at the Institute of Oncology as a popu

lation-based cancer registry. Data from the 

period 1961-1990 were analysed. 

Data on smoking habits have been gathered 

regularly within the framework of- Slovenian 

public opinion survey on a random sample of 

2093 adult men and women since 1975.6 These 

<lata were kindly supplied by the Faculty of 

Social Sciences. 

Standard methods in descriptive epidemio

logy were used.7 Crude incidence rate has been 

defined as the rate of total annual number of 

new cases per 100 000 popuJation in the relevant 

year. Comulative incidence rate is a speciaJ 

age-standardised rate. It is the sum over each 

year of age of the age-specific incidence rates 

taken from birth to age 74. It can be interpreted 

either as a directly age standardised rate with 

the same popuJation size in each age-group, or 

as an approximation to the cumulative risk. 

Staging was based on the international cancer 

registries regulation. According to this reguJa

tion, ali investigation methods including surgery 

are considered in stage determination of soJid 

tumours. In the case that patient was not trea

ted previously, the autopsy repo rt is considered 

as weJI. The lung cancer cases were coded as 

JocaJised when tumour was confined to the 

same site of the Jung and no nodes or distant 

metastasis were present. 

Results 

Lung cancer incidence and survival 

In SJovenia the incidence of Jung cancer was 

increasing in both sexes (Figure 1). In men the 

increase was steep in the sixties and seventies, 

and moderate in the eighties, whiJe in women 

the increase was steeper in the eighties than 

before. 
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Figure 1. Crudc annual Jung canccr incidcncc ratcs by 
scx, Slovcnia 1961-90. 
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l<igure 2. Perccntagc of clclerly population by scx. 
Slovcnia 1971-90. 

In this Jong tirne period the population tree 

of Slovenia changed.8 The percentage of the

elderly popuJation was growing till 1982 to be 

temporarily stabilised in the eighties (Figure 2). 

We have to take this changing age distribution 

into account and Jook at the age standardized 

cumuJative rates, at the risk of getting Jung 

cancer till the age of 75 years (Figure 3). In 
men a steeper increase in the risk to get Jung 

cancer in the sixties and at the beginning of 

seventies, and in women a steacly increase in 

the eighties was confirmecl. 

These cumulative rates in men place Slovenia 

in the miclc!Je of the rank order of seJected 

European states and regions (Figure 4). In 

Slovenia the risk of getting Jung cancer in a 

man till the age of 75 years was almost 8/100, 

in comparison to the Netherlancls ancl Lower 

Silesia in Poland where it was about 11/100, 
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Figure 3. Cumulativc annual lung canccr inciclcncc 
ratcs by scx, Slovcnia 1961-90. 

ancl with Norway and Sweden where the rates 

were the lowest 3-4/100. With the cumulative 

rates in women (0.9/100), Slovenia was placecl 

at the bottom, very close to different regions 

of Germany (Figure 5). 

In Slovenia itseJf, the cumuJative rates varied. 

In men high rates were found in inclustrial and 

mining settJements, whiJe in women they were 

founcl in the capitaJ region of Slovenia. 9 In the 

commune of Idrija stable high rates were found 

in both sexes. 

To preclict properly further trends of Jung 

cancer in SJovenia a detailecl analysis on trencls 

in the inciclence of specific age-groups by tiine 

periods (Figure 6a, b) and by birth cohorts was 

neecled (Figure 7 a, b). In men the peak of the 

rates plotted by tirne periocls shiftecl to the left 

ancl a stabilisation in the eighties was observed. 
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Figure 4. Cumulativc avcragc annual lung canccr incidcncc ratcs in men, Europc 1983-87. 

In women the peak remained in the oldest age 

groups and the curve was higher in each subse

quent time period. We tried to explain such a 

different behaviour by sex with a birth cohort 

analysis. In the birth cohort analysis (Figure 7) 

we presented the same <lata in a different way. 

The rates were plotted by birth cohorts, by the 

year of birth of newly diagnosed Jung cancer 

patients. There was a clear cohort effect in both 

sexes. An encouraging one in men with lower 

rates in younger generations, bom around 1931 

and later, and a warning one in women, with 

higher rates in younger generations in ali age 

groups. 

In the period 1981-90 in Slovenia about 25 % 

of patients of both sexes were diagnosed in the 

localised stage (Figures 8 and 9). The stage 

distribution differed by age however. In men 

only, a growing percentage of the localised 

stage in the elderly was obvious. To explain 

this observation, we analysed the histologic 

types of lung cancer in Slovenia by age in men 

and women (Figure 10a, b). The distribution 

differed by sex. More adenocarcinomas were 

registered in women, and more squamous celi 

carcinomas in men, while approximately the 

same percentage of carcinomas were nonspeci

fied or microscopically 11011 verified. The per

centage of small celi carcinoma decreased by 

age in both sexes. 

Population survival of Jung cancer patients in 

Slovenia did not change in the period 1970-

1989. The observed five year survival rate of 

patients aged 0-74 years was around 7 % for 

men and around 6 % for women. 

Smoking habits 

In 1989, 42 % of adult men and 24 % of adult 

women in Slovenia were smokers. With these 

<lata Slovenia was placed in the middle of the 

EC countries. In men the highest percentage 
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Figure 5. Cumulative average annual Jung cancer incidence rates in womcn, Europe 1983-87. 

of smokers was seen in the age group 31-40 

years while in women it was in the age group 

26-30 years. The percentage of ex-smokers was

higher in men in all age groups after the age

of 25. Smoking habits differed by education.

The highest percentages were seen in men with

elementary and professional education, and

they were highest in women with professional

and middle education. In the tirne-period 1975-

1994, the percentage of smokers ainong men

was decreasing whereas among women it was

increasing (Figure 11). The decrease in men

was observed in all age groups after the age of 

26, while the increase in women was observed

till the age of 61.

Smoking habits differed by communes of 

Slovenia. In 1989, more smokers were found 

in industrial and mining settlements.9 Unfortu
nately, an analysis by sex was not performed. 

Discussion and conclusion 

In the tirne period 1961-1990 the incidence of 

lung cancer in Slovenia was increasing. In the 

eighties the increase was moderate in men and 

steep in women. The cumulative rates in men 

were in the middle of those established for 

selected European states and regions, while the 

rates in women were at the bottom. The results 

of the birth cohort analysis indicate a stabilisa

tion of the rates in men and further increase 

of the rates in women in the near future. 

About 25 % of cases in both sexes were 

diagnosed in the localised stage. In men, the 

stage distribution differed by age, however. 

The localised stage was increasing with age. 

With age also the percentage of more aggressive 

small cell carcinoma was decreasing. A similar 

observation was reported by Teeter and cowor

kers in 1990.10 
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Figure 6a. Age-specific Jung cancer incidence rates in 
men by tirne periods, Slovenia 1961-90. 

More squamous cell carcinomas were registe
red in men, and more adenocarcinomas in 
women. Such results were expected according 
to other reports in the literature.11 

The observed survival of lung cancer patients 
was around 7 % for men and 6 % for women, 
and has not changed since 1970. This statement 
is a challenge not only for clinicians in their 
search for additional pieces to the unresolved 
puzzle of a more efficient treatment, but first 
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Figure 6b. Age-specific lung canccr incidence rates in 
women by tirne periods, Slovenia 1961-90. 

of all for health educators and general practitio
ners in their attempt to develop more efficient 
antismoking campaigns, especially among wo
men. According to the described smoking habits 
in 1989 in Slovenia, (42 % of adult men and 
24 % of adult women were smokers), and the 
fact that by eliminating tobacco smoking, the 
worldwide potential to reduce the incidence of 
lung cancer would reach 80-90 % for men and 
60--80% for women,12 a lot of work still waits 
to be done in the future. 
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Figure 7a. Agc-spccific lung canccr inciclcncc ratcs in 
men by birth cohorts, Slovcnia 1961-90. 
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Figure 7b. Agc-spccific lung canccr inciclcnce ratcs in 
womcn by birth cohots, Slovenia 1961-90. 
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Epidemiologic data of lung cancer during 1984-1993 
in Albania 
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University Hospital of Pulmonary Disease, Tirana, Albania 

Since we cannot attain greatness, let us have our revenge by railing at it. 

(Montaigne) 

During the last ten years in Albania, the incidence of lung cancer was 10 per 100.000 inhabitant. 

The diagnosis was based on conventional examinations, biopsy taken through fiberbronchoscopy, 

or by using other invasive methods. In 75 % of cases the histopathologic examination has determined 

the cytologic type; 45 % of cases belong to the 55-64 year age group, and 27.1 % of those were 

over 65 years old. According to the place of living, there were 50.9 % of cases from urban areas, 

and f!).l % from rural areas. Considering that the greatest part of Albanian population lives in rural 

areas, the frequency of lung cancer is greater in urban areas. The smoking is the main risk factor, 

accounting for 88 % of cases. Radical surgical treatment was done only in 9 % of cases and palliative 

surgical treatment was performed in 3.5 % of cases as the patients seek medica! help in too advanced 

stages of diseases. 

Key words: lung neoplasms-epidemiology; Albania 

Introduction 

Many epidemiologic studies have concluded 

that lung cancer is a disease the prevalence of 

which has increased after the turn of the centu
ry, especially after 1950. 1

-
4 Many attempts have 

been made to stop this disease of modem 
times. Though medicine have failed to cure this 

disease, it is railing by hundred and thousand 

attempts to treat it as easily as is treating 

tuberculosis. 
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Albania. 
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Among these efforts, the epidemiologic ones 

take the first place, being the starting point of 

ali others. 

Material and methods 

In our country, the diagnostic methods of lung 

cancer have been as follow: X-ray examination; 
cytologic examination of sputum; fiberoptic 
bronchoscopy; bronchial biopsy; diagnostic tho

racotomy. This study is the first one in the 

epidemiology of lung cancer in Albania. We 

have studied some of the main epidemiologic 

characteristics of lung cancer in the last ten 

years (1984-1993), such as incidence, incidence 

by sex; by age; incidence rates in urban and 
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rural areas, smoking-specific, male-female ratio 

and the percentage of cases treated by radical 

and palliative resection. 

During the studied period, 3000 lung cancer 

cases were diagnosed. A geographic variation 

study in occurrence of lung cancer was carried 

out. 

Results and discussion 

The incidence of lung cancer during this period 

was 10, and has not been found to vary not 

any evident by years (Figure 1). Lung cancer 
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Figure 1. Lung canccr incidcncc ratcs (pcr 100 000). 

in our cases is more frequent in males, (8.7 per 

100 000) than in females (1.23 per 100 000) 

(Figure 2). 
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Figure 2. Lung canccr incidcncc by scx (pcr !00 000). 

Different epidemiologic studies have pointed 

out the predominance of Jung cancer in urban 

areas compared with rural ones.5 Our <lata, do 

not show any great difference between urban 

and rural areas: 5.1 per 100 000 of cases are in 

towns and 4.9 per 100 000 in villages (Figure 3). 

1984 1985 
11111 

1986 1987 1988 1989 1990 1991 1992 1993 
Year 

1111' Urban areas 181 Aura! areas 

Figure 3. Lung cancer incidence rates in urban and 
rural areas. 

In fact people that live in rural areas repre

sent 65 % of population in our country. Thus 

our <lata are consistent with those of others 

studies. It is difficult to attribute this effect to 

air pollution rather than increased cigarette 

smoking and occupational exposures in urban 

residents. The <lata of last year (1993) draw 

attention because the number of cases in rural 

areas is greater than that in urban areas. It 

seems as if there is a tendency of equal spread

ing of Jung cancer in urban and rural areas in 

that year. This phenomenon can be explained 

by employment of villagers in urban areas. 

There is a predominance of Jung cancer in 

ages above 55 years. In last years, Jung cancer 

incidence has shown tendency to decrease 

among miclclle aged people and those above 65 

years of age (Figure 4). 

: ll ill111ill o.o 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Year 

1111 23-34 yr III 35-44 yr 45-54 yr 
- 55-64 yr nnn > = 65 yr 

Figure 4. Lung cancer incidencc rates by age, (per 
100 000). 

Within Albania, the geographic variation in 

the frequency of lung cancer is as follows: the 

disease is more frequent in Tirana, Elbasan, 

Durres and in north districts than in South 

areas. This is explained by the fact that in 
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Tirana, Elbasan and North districts there is 

mineral and metal Industry and mines. 

Risk factors for lung cancer 

A lot of former facts can be explained by risk 

factors. Since Adler6 in 1912 first suggested a 

relationship betwcen smoking and Jung cancer, 

there are many studies which have provided 

evidence that is now regarded as conclusive in 

establishing the causal link between cigarette 

smoking and lung cancer. 

The cigarette smoking as a risk factor encom

pas multiple aspects of smoking behaviour, 

including age at start the nmnber of cigarettes 

smoked, the product smoked, and inhaling pat

tern. In our study, 57 % of cases were male 

smokers, 0.6 % female smokers, O% male non

smokers and 12.4 % female non-smokers (Fi

gure 5). 

Male smokers, 2 - Female smokers, 3 - Female 
nonsmokers, 4 - Male nonsmokers 

Figure 5. Smoking and lung cancer. Specific malc-fc
male. 

Almost ali women in our cases with Jung 

cancer were non-smokers but there was a family 

history of smoking. 

Besides smoking as an important risk factor 

in Jung cancer, there are other non-smoking 

risk factors, such as asbestos, radon, and other 

exposures, diet, hormone, acquired host charac

teristics and genetic factors.3
·
6

·
8 

From 3000 cases with lung cancer, only 9 % 

have been treated by surgical resection and 

3.5 % by palliative surgical procedures. 

These results can be explained by a single 

reason: These late diagnosis of the disease. 

The histological types of Jung cancer in our 

patient have been as follow: Epidermoid 47 % ; 

adenocarcinoma 13 % ; small-cell Jung cancer 

7 % ; Iarge-cell lung cancer 5 % ; carcinoid 1 % ; 

secondary malignant versament 3 % . In 24 % 

of cases there is no data on the histologic type. 

Conclusions 

During the last ten years, the incidence of lung 

cancer has remained unchanged being 10. per. 

100 000 population. 

This incidence shows a tendency to decline 

in the middle-aged and those above 65 years 

old. Thc cigarette smoking is a main risk factor 

of Jung cancer, accounting for the majority of 

lung cancers in our country. 

The male-to-female ratio of incidence was 

7:1. The predominance of lung cancer in men 

can be explained by the fact that ali of them 

were smokers. 

As a result of late diagnosis only 9 % of lung 

cancer cases were treated by surgical resection 

ancl 3.5 % by palliative interventions. 
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Prognostic factors in non-small cell lung cancer 

Jens Benn Sfi)rensen 

Department oj Oncology, Finsen Center/National University Hospital, Copenhagen, 
Denmark 

The literature on prognostic factors evaluated in multivariate analyses in patients with non-small cel! 

lung cancer (NSCLC) was reviewed. Twenty studies inclucling a total of 3500 resectecl patients 

revealecl that definite prognostic variables in the resectable patient group were performance status, 
stage, category of tumor size and location (T), and category of lymph node involvement (N). 

Fourteen studies including a total of 5875 patients with inoperable NSCLC, inclucled in chemotherapy 
tria/s with or without radiotherapy, revealed that solely performance status and stage were definite 

prognostic variables in this non-resectable patient group. Possible predictors of /ong survival were 
low LDH, jemale gender, and high plasma albumin leve/, while weight loss, histology, and age 

were of minor importance. A large pari of the variation in survival outlook remains unexplained, 
calling for further stuc/ies on the prognostic influence of biological features of the tumors. 

Key words: carcinoma, non-small celi Jung; lung neoplasms; prognosis 

Introduction 

The current treatment results for non-small celi 

lung cancer (NSCLC) clearly call for improved 

therapy and also for careful selection of patients 

for the treatment options from which they are 

most likely to benefit. A detailed knowledge of 

prognostic factors, meaning variables with a 

well-established relation to the prognosis, is 

important for achieving these goals. Any clinical 

tria] must therefore include as assessment of 

the possible influence of these prognostic fac

tors on the therapeutic results. 
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The endpoints against which the prognostic 

variables are tested are usually disease-free 

survival and overall survival for surgically treat

ed patient populations, and response rate and 

survival for 11011-resectable patients. Analyses 

with response duration or quality of life as 

endpoints have been infrequently cornpared 

with prognostic variables. This is especially the 

case for quality of life, which for this reason 

will not be clealt with in the following. 

The ideal prognostic test divides the patients 

into two or more groups with very different 

outlook ancl, accorclingly, without any overlaps. 

However, this situation is relatively uncornmon 

in clinical practice and a more likely situation 

is using a prognostic test which is able to divide 

the patients into "high-risk" and "low-risk" 

subgroups with significant differences in out

look. However, there is stili a high degree of 
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uncertainty, since not ali the "high-risk" pa

tients will recur and not ali the "low-risk" 

patients escape the bad outcome. If such test 

results were used to decide treatment, many 

patients would receive an appropriate therapy, 

but not without the occurrence of some over

treatment and some under-treatment. 

One way to overcome this obstacle and make 

a more accurate prediction of outcome is to 

consider a number of predictors simultaneou

sly. 1 This theme was de alt with in a consensus 

report on prognostic factors in NSCLC in Bru

ges in 1993.2 Besides stressing the importance

of different, specific variables on prognosis, the 

report also emphasized the need for multiva

riate analyses to determine independent signifi

cant predictors of prognosis. Having defined 

which prognostic factors are the most useful 

and reproducible, it then becomes possible to 

generate a prognostic index for individual pa

tients. Such an index would combine all accept

ed prognostic factors into a single statement of 

outcome. It is recognized that, in spite of 

multivariate evaluations, the current variables 

describing anatomic stage, clinical, histological, 

and clinical chemistry features do not competely 

predict the prognosis and a large fraction of the 

variability remains unexplained. 1 

One possible explanation for this phenome

non is that the most frequently used prognostic 

variables are in reality epiphonomena of the 

trne cellular and molecular characteristics of 

the disease, and little is known about the biolo

gical model of the disease itself. Thus, more 

knowledge on these cellular and molecular cha

racteristics is needed. 

The objective of the following is to provide 

an update on the current knowledge of progno

stic variables in NSCLC which have been esta

blished through multivariate analyses, and 

which have a documented impact on endpoints. 

Material and methods 

An update on the current knowledge of progno

stic variables in NSCLC which have been esta

blished through multivariate analyses is given 

in the following. Studies are reviewed provided 

that they are describing prognostic factors for 

survival solely in NSCLC patients and provide 

clear descriptions of the variables included in 

the multivariate analyses. The studies are divid

ed according to whether the study populations 

consisted of resectable patients or non-resecta

ble patients. Results presented in abstracts are 

not included. 

Results 

Multivariate analyses of prognostic factors far 

survival in resectable NSCLC 

Twenty studies3
-
22 including a total of 3500

patients with resected NSCLC are summarized 

in Table l. It is apparent that none of the 

variables have been evaluated in ali 20 studies. 

Definite prognostic factors for Iong survival 

include good performance status, low stage, 

and low lymph node category (N). Also low 

tumor category (T) was a major predictor of 

survival in many trials, but the variables descri

bing T and N were not independent, significant 

predictors of survival in ali studies evaluating 

these factors. This observation might be explai

ned by the phenomenon that T and N categories 

may be less important in Cox multivariate re

gression analysis when stage of disease is inclu

ded in the analyses as well. In most studies 

including these variables, there was a significant 

prediction by either T and N or by stage. 

Possible prognostic factors in Table 1 include 

variables which have not been evaluated exten

sively, but have been atributed an independent 

impact on survival in half or more of the 

studies. This is the case for postoperative infec

tions, perioperative blood transfusions, and 

DNA ploidy. 

The impact of infections, including empyema, 

pneumonia, or wound infection in the postope

rative period was evaluated by Gail et al. 3 while 

Deslauriers et al.7 included patients with major 

postoperative complications, such as pleura

pneumonia, bronchopleural fistulas and respira

tory failure into one group. Both trials reported 
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a significant deterioration of survival outlook, 

a finding which, however, most probably is Iess 

associated with the biological characteristics of 

the malignant disease than with the treatment. 

The effect of perioperative blood transfusion 

has been a significant prognostic variable in two 

studies. 8· 18 Both studies included exclusively 

stage I patients and observed 5-year survival 

rates of 53 % and 62 % for patients with blood 

transfusion and 81 % and 76 % for patients 

without, respectively. Thus, any perioperative 

transfusions significantly worsens the patients 

prognosis. This association may be due to an 

adverse effect of the transfusion itself, or may 

serve as a marker for another, yet undetermi

ned, risk factor. 

The ploidy status of the deoxyribonucleic 

acid (DNA) has been investigated in five stu

dies13 · 17· 19• 21• 22 and was an independent predic

tor of survival in three studies. 17• 19• 22 Survival

was poorest in patients with DNA aneuploid 

tumors, and the same pattern, though not sig

nificant, was observed in one of two negative 

studies21 but not in the other. 13 

A number of variables have been relatively 

intensively evaluated and shown to be of impor

tance in only few of the studies. These variables 

may thus be of minor importance as predictors 

of survival in resected NSCLC patients and are 

outlined in Table l. This was the case for 

variables describing age, gender, histology, hi

stologic degree of differentiation, and extent of 

Table l. Prognostic factors in 20 multivariate analyses including a total of 3500 resected NSCLC patients. 

Prognostic factor 

Definite 
Performance status 
Stage 
T 

N 

Possible 
Postoperative infection 
Perioperative blood transfusion 
DNA ploidy 

Minor importance 
Age 

Gender 
Histology 
Differentiation 
Extent of resection 

Preliminary 
Tumor giant cells 

Plasma celi infiltration 
Solid ACL/other ACL subtypes 
Satellite pulmonary nodules 
FEV1 

WBC 

Hemoglobin leve! preoperatively 
Intratumoral blood vessel invasion 
Ras mutation 
p53 mutation 

p53 protein expression 
Tumor-associated antigen 43-9F 

Proliferative activity 

Celi line stablishment 

No. of positive studies 
total no. of studies evaluated 

3/3 

9/9 

5/13 
5/8 

2/2 
2/2 

3/5 

1/8 

1/9 
3/12 

1/4 
3/9 

1/1 

1/1 
1/1 
1/1 

1/1 
1/3 
1/1 
1/2 
1/1 

1/1 

1/1 

1/1 

1/2 

1/1 

Abbreviations: ACL, adenocarcinoma of the lung; FEV 1, forced expiratory volume; WBC, white blood celi count. 
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surgery (usually evaluated as lobectomy against 
larger resection). 

With respect to histology, both Gail et al. 3 

and Deslaurier et al. 7 observed an independent 
and significant prediction for long survival 
among patients with squamous celi carcinoma 
as opposed to patients with non-squamous hi
stology, while these observations were not con
firmed in a study by Lipford et al. 4 However, 
the latter study reveaied a significantly worse 
prognosis for patients having large celi carcino
ma. In contrast, 9 studies9

• 
13-15- 17-20, 22 did not 

find any independent prognostic impact of hi
stology. Overall, these 12 studies suggest that 
the influence of different histologic types of 
resected NSCLC is only minor when also other 
variables are taken into consideration. 

Other less frequently evaluated prognostic 
factors are outlined in Table l. Being evaluated 
in one tria! only, or being positive in one tria! 
only, none of these can be claimed to be 
established prognostic factors, but should be 
further evaluated for confirmation or rejection 
as predictors for survival in this group of pa
tients. 

Multivariate analyses of prognostic factors for 

survival in non-resectable NSCLC 

Fourteen studies23-63 including a total of 5875
patients with inoperable NSCLC included in 
chemotherapy trials with or without radiothe
rapy have reported data on multivariate anaiys
es of variables predicting survival. The progno
stic variables carrying significant and indepen
dent information are outlined in Table 2. 
Included in this table is also a large recent study 
evaluating independent prognostic factors 
among 1565 patients treated with radiotherapy 
in four clinical trials.37 Solely performance sta
tus has been evaluated in ali 15 studies in Table 
2 and was significant in 14 studies, indicating 
that performance status is stili the best docu
mented prognostic variable in this patient 
group. 

The new international staging system, as des
cribed by Mountain38 has been evaluated in six
multivariate analyses, of which it carried inde-

pendent and additional significant information 
on survival outlook in five. 30

• 
34-37 Thus, the 

importance of the new staging system has now 
been firmly documented as an independent 
prognostic factor for survival both among resec
ted patients and among non-recetable patients 
receiving other treatment modalities. 

Other variables, which may be possible pre
dictors of good prognosis, though evaluated 

. less intensively, are low LDH, female gender, 
and normal plasma albumin leve! (Table 2). 
Variables having minor importance, as indicat
ed by lack of significant influence in the majo
rity of studies in which they are evaluated, 
include weight loss, histology, and age (Table 2). 

The relative importance of other potential 
variables should be further explored in non-re
sectable patients. This holds trne for a number 
of biochemical variables, such as white blood 
celi count (WBC), aspartic aminotransferase 
(AST), hemoglobin, and calcium. However, 
these variables may have a less logical theore
tical background for having a prognostic impact 
than the anatomical stage of the disease has. 
The impact of chemotherapy as opposed to best 
supportive care and of cisplatin-based chemo
therapy against cytostatic treatment without cis
platin has been evaluated by Rapp et al.28 and 
by Albain et a!.31 respectively. The Canadian 
multicenter study by Rapp et al. showed both 
an enhanced survival for patients receiving che
motherapy and, in addition, that chemotherapy 

as opposed to best supportive care only - was 
an indepent predictor of survival among the 137 
patients evaluated in the study.28 Albain et al. 
analysed data of 2531 patients with inoperable 
NSCLC from the Southwest Oncology Group 
treated from 1974 to 1988.31 The use of cisplatin
was an additional independent predictor of im
proved outcome_ in multivariate analyses after 
adjustments for year of accrual and ali other 
prognostic variables. Although the effect of 
cisplatin was modest, the data allow the conclu
sion that it is real and not due to concurrent 
occurrence of other favourable prognostic varia
bles. These data allow a cautious optimism 
regarding the development of more effective 
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Table 2. Prognostic factors in multivariate analyses of non-resectable NSCLC including 14 studies with a total 
of 5875 paticnt trcated with chcmothcrapy or chcmothcrapy plus radiothcrapy and one study including 1565 
patients trealcd with radiothcrapy alone. 

Prognostic factor No. of positivc studics/total no. of studics cvaluated 

Chemotherapy ± radiotherapy 
(n = 5875) 

Radiotherapy alone 
(n = 1565) 

Definite 

Pcrformancc status 
New international staging 

Possible 
LDH 
Gender 
Albumin 

Minor importance 

Weight loss 
I-listology 
Age 

Preliminary 

Tstage 
N stage 
Mctastases to 

Liver 
Bone 
Subcutaneous 

0/1 cxtrathoraeic metastasis 
WBC 
AST 
Hemoglobin 
Calcium 
Chemotherapy/BSC 
Cisplatin/no cisplatin 

[3/14 
4/5 

4/8 
7/ l 1 
2/4 

3/11 
2/7 
1/9 

1/1 

3/7 
2/6 
lil 

1/1 
1/2 

1/2 
1/1 
1/1 
1/l 

lil 

1/1 

1/1 

1/ l 

1/1 

]/l 
1/1 

J/2 

Abbreviations: LDH - lactatc dehydrogenase; WBC •·· white blood celi count; BSC - best supportive care. 

chemotherapy against this disease, but the issue 

should also be further elucidated. 

Biological characteristics 

In addition to stage of disease and perfonnance 

status of the patient, many other factors are 

important for predicting the prognosis in 

NSCLC. These factors include the biological 

properties inherent in the tumor cells themsel

ves (Table 3). The majority of these factors are 

at present preliminary as they have usually not 

been evaluated against other variables in multi

variate testing. However, the literature is ra

pidly expanding in this field, as recently outlin

ed by Szabo and Mulshine.39 These biological 

characteristics should be subjected to further 

evaluation in multivariate settings for asses

sme11t of prognostic impact. 

Discussion 

Based 011 a review of 20 multivariate studies 

including a total of 3500 patients with complete 

resected NSCLC it appears that definite prog

nostic factors in the resectable patient group 

are perfonnance status and stagc. Also T and 

N status are important, though Iess so when 

stage is included in the analysis, serving as a 

summarizing variable. The two former variables 

are also the most important amo11g patients 

with 11011 resectable disease based on a review 

of 14 studies including a total of 5875 patients. 

Variables describing age, histology, gender, and 
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Table 3. Biological charactcristics attributed progno
stic impact among NSCLC patients in univariate ana
lysis. 

Variablcs 

Neuroendocrine differentiation 

Oncogenes 
K-ras mutation 
p53 mutation
L-myc mutation

Oncogene products 
p53 protein 
c-crb B-2 protein
p 185"0

" protein

DNA ploidy 

Carbohydrate antigens 
ABH blood group 
LeY and Lcb antigenes 
Lex antigen (4C9 antigen) 
Dolichos biflorus agglutinin (DBA) binding sitc 

Growth factors 
Epidermal growth factor receptor (EGFr) 

Prolifcrative activity 
Ki67 related antigen 

weight loss have been confined with a progno

stic impact in fewer studies than performance 

status and stage. 

A large number of variables describing biolo

gical features of the tumors have been confined 

with a prognostic impact among NSCLC pa

tients in univariate analyses. This is the case 

for variables such as neuroendocrine differen

tiation, oncogenes, and oncogene products, 

DNA-ploidy status, presence of carbohydrate 

antigens, growth factors, and proliferative acti

vity of the tumors. Further studies are warrant

ed in order to further document the value of 

these variables in order to more accurately 

predict the prognosis of the patients with 

NSCLC. 

In conclusion, severa! prognostic variables 

have been indentified to have an impact on the 

endpoints for clinical studies of NSCLC. Howe

ver, a large part of the variability in the prog

nosis among patients stili remains to be explain

ed. The results from studies on the cellular and 

molecular characteristics of the tumors open 

prospects for scientifically well-founded forms 

of therapy in the future, which may in tiine 

lead to a better therapy for patients with an 

otherwise poor prognosis. 
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Transbronchial needle aspiration with fiberoptic and rigid 
bronchoscope in the diagnosis and staging of lung cancer 

Andrej Debeljak, 1 Milivoj Mermolja, 1 Janez Orel, 2 Tomaž Rott3
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In the prospective study from May 1992 til! March 1994, the sensitivity of transbronchial neeclle 

aspiration (TENA) pe,formed means of Olympus flexible NA-2C and Storz rigid /0436 or 10438 

needles was compared. Fourty patients were included into the study, 14 with already confirmed 

central lung cancer for the purpose of staging, and 26 patients because central lung cancer had been 

suspected. 

Thirty patients had lung cancer and five had metastases of extrapulmonary malignant tumours to 

the lung and mediastinal lymph nodes. in 5 patients no cancer was found. TENA of the carina was 

performed 30 times, of the trachea 7 times and of the right upper lobe bifurcation 8 times. in five 

patients, minor bleeding occurred after TENA with a rigid needle. 

The sensitivity of TENA for cancer with Storz needle was 64 % (21 positive out of 33) and 45 %

with the Olympus needle (15 positive out of 33). The difference between the two needles was 

statistically not significant. in 12 patients the TENA was false negative. 

A satisfactory histological sample was obtained in 18 patients with Storz needle. in 6 patients the 

histologic diagnosis was carcinomai in 4 nonspecific inflammation and in one patient tuberculosis. 

TENA with a rigid needle gives some additional information in comparison with a flexible one. 

TENA helps establishing the diagnosis and staging of central lung cancer and improves the 

bronchoscopic diagnosis. Jts sensitivity is satL1factory and complications are few. 

Key words: Jung neoplasms-diagnosis; biopsy, needle-methods, bronchoscopy; neoplasms 
staging 

Introduction 

The transbronchial needle aspiration biopsy 
(TBNA) of mediastinal Iymph nodes was first 
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described by Schieppati. 1 The method was fur
ther developed and introduced into practice in 
the USA2 and Europe.3 It became commonly 
used with the introduction of flexible needles 
suitable for TBNA through fiberoptic broncho
scope.4 The fiberoptic bronchoscope has largely 
replaced the rigid one and only a few authors 
stili report cytologica!5 •

6 or histologicai7 exami
nations of TBNA by rigid bronchoscope. The 
efficiency of TBNA with fiberoptic broncho-
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scope is comparable with the results that had 

been previously obtained by the rigid instru

ment. 8 

TBNA can often replace the surgical methods 

of staging, i.e. cervical mediastinoscopy and 

anterior mediastinoscopy in patients with Jung 

cancer. In general, it is agreed that those pa

tients, in whom malignant cells are found on 

TBNA are considered to be inoperable.6• 9• 10 

The patient is certainly inoperable if the meta

stasis has overgrown the capsule, if the metasta

ses are multiple or are present on the contrala

teral side of the mediastinum.11-13 If only one

micrometastasis into a mediastinal lymph node 

is present, the prognosis of patients who under

went surgery is better. 9 

TBNA is used also in the diagnostics of 

necrotic endobronchial tumours in whom fre

quently only necrosis is obtained by forceps 

biopsy.14 In submucously growing bronchial tu

mours TBNA is successful as we!L 15-1 6 Good

results were obtained also in the diagnostics of

peripheral tumours.17 Even better results in the

diagnostics of peripheral tumours were obtained 

by the use of needle brush.18 TBNA is success

ful also in the diagnostics of pulmonary metasta

ses from extrapulmonary malignant tumours.19 

False positive results of TBNA are rare; they 

may be due to the aspiration of malignant cells 

from bronchial secretion. 20• 21 Transtracheal 

needle aspiration biopsy of a tumour of the 

right upper lobe has been described.2 • 23 Com

plications such as pneumothorax after TBNA 

of peripheral Iesions, 17 haemomediastinum,24 

bacteriemia25 or smaller bleedings into the 

bronchi26 are rare.27 

The frequent false negative findings represent 

the greatest problem of TBNA. 28 

In our study we tried to establish the sensiti

vity of TBNA with both a flexible and a rigid 

needle. We wanted to find out which of them 

provides better results, and whether TBNA 

improves the bronchoscopic diagnostics and sta

ging of patients with central Jung cancer and 

metastases of extrapulmonary malignant tu

mours into the lungs and mediastinal lymph 

nodes. TBNA related complications were stu

died as well. 

Material and methods 

The prospective study of TBNA was approved 

by the ethic commission of the Institute for 

Respiratory Diseases Golnik. 

From May 1992 till March 1994, 40 patients 

were included into the study. In 26 patients 

clinically and roentgenologically a central lung 

cancer was suspected (tumour visible by fiber

optic bronchoscope), while in 14 patients with 

comfirmed central Jung cancer staging was ne

cessary prior to the plonned surgical interven

tion. Thirty-two males and 8 females with the 

mean age of 53 years were included into the 

study. 

Prior to bronchoscopy, posteroanterior and 

laterni X-rays of the thorax were performed. 

In patients, candidates for surgical treatment, 

computed tomography (CT) of the thorax was 

performed as well, mostly after bronchoscopy. 

Bronchoscopy was performed with a fiberop

tic bronchoscope Olympus 20 D and a Storz 

bronchoscope No. 8. Premedication was Atro

pini sulphas 1 mg subcutaneously. We used local 

anaesthesia with Xylocain 4 % 5 ml in drops or 

transtracheally, together with the application of 

narcotic analgetic fentanyl citrate 0,1 mg intra

venously. In 16 patients, diazepam was given 

intravenously as an additional premedication. 

During the procedure, up to 20 ml of 2 % 

Xylocain was added through the working chan

nel of the bronchoscope, and the patient recei

ved 3 L of oxygen min by nasal catheter. 

Fiberoptic bronchoscope was introduced 

through the nose, through the mouth with an 

orotracheal tubus or through the channel of a 

rigid bronchoscope. TBNA was performed first 

with an Olympus NA-2C flexible needle. This 

21 gauge, needle is 13 mm in length, with a side 

hole. In every site of aspiration biopsy the 

needle was introduced three times to the area 

of 1 to 2 cm. Afterwards aspiration biopsy of 

the same sites was performed also by a rigid 

straight needle 10436 of by a curved needle 

Storz 10438. This needle is of 22 mm Iength 

with 17 gauge. The carina was aspirated with 

the straight needle, and the trachea and the 

right upper lobe bifurcation with the curved 
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needle. The flexible needle was introduced by 

a shaft through the working channel. When we 

had seen the top of the shaft, the needle :was 

protruded from the shaft and advanced by a 

quick thrust between two cartilages. Sometimes 

the patient helped the advancing of the needle 

by coughing. Even if this manoeuvre had not 

been successful, the needle was fixed on the 

upper part of the working channel of the bron

choscope, and both the needle and the bron

choscope were advanced. 

The rigid needle was thrusted into the wall 

between two cartilages and to the shaft. We 

aspirated by a 20 ccm syringe. TENA was te

chnically easier with the rigid needle. Then we 

examined the entire tracheobronchial system 

and obtained the forceps biopsy and brushing. 

The patients were monitored for 24 hours after 

bronchoscopy for possible complications. X-ray 

was not made routinely. 

The first and the second aspirations were 

expelled from the needle on to a glass slide. 

The third aspiration was rinsed in Haemacell 

(Hoechst) and the smears from Haemacell were 

prepared by cytocentrifuge (Shandon Cytospin 

II). The smears were stained by May Grtinwald 

Giemsa and Papanicolau. The aspirations in 

which the elements of lymph nodes were found 

together with a few epithelial cells were consi

dered as satisfactory. This criterion was sugge

sted by Baker. 29 Ali three aspirations obtained 

by one needle were considered as a single 

result. The particles of the tissue obtained by 

the rigid needle, were fixed in the 10 % formalin 

and examined by standard histological methods. 

The sensitivity was calculated as the quotient 

of the number of TENA with malignant cells 

in ali patients with metastases in the mediastinal 

lymph nodes. The sensitivity of TENA with 

both flexible and rigid needle was compared by 

Chi square test. 

Results 

From May 1992 till March 1994 TENA was 

performed in 40 patients by fiberoptic and rigid 

bronchoscopy. Thirty patients had primary Jung 

cancer, while 5 had metastases of extrapulmo-

nary malignant tumours into the lungs and 

mediastinal Iymph nodes (Table 1). In 5 pa-

Table l. Diagnoscs of paticnts with malignant tumours 
includcd into thc TBNA study. 

Lung canccr Mctastatic Jung Icsions 

Small celi 7 Adcnocarcinoma-brcast 
Largc celi 4 Adcnocarcinoma-pancreas 
Adcnocarcinoma 7 Adenocarcinoma-unknown 
Squamous celi 12 origin 1 

Hodgkin's Disease 2 

Tota! 30 Tota! 5 

tients nonmalignant Jung diseases were found 

as follows: tuberculosis, sarcoidosis and connec

tive tissue disease, and pneumonia in two pa

tients, but no cancer. 

The site of the aspiration biopsy was the 

main carina in 30 patients, the carina of the 

right upper lobe in 8 and the trachea in 7 

patients. In 3 patients the TENA was done 

both through the main carina and through the 

trachea, and in two patients through the main 

carina and through the carina of the right upper 

lobe. 

TENA with a Storz needle was positive in 

60 % (21 of 35) and with an Olympus needle, 

at the same sites, in 43 % of patients (15 of 

35). One of the aspirations obtained by the 

Olympus needle was cytologically suspicious. 

In the assessment of sensitivity it was included 

among the negative findings. There were no 

statistically significant differences between the 

sensitivity of TENA performed with either 

Storz or Olympus needles. In 6 patients, malig

nant cells were found in TENA by the Storz 

needle only. In no case the malignant infiltra

tion of mediastinal lymph nodes was confirmed 

by the Olympus needle alone (Table 2). 

Table 2. Comparison of Storz and Olympus needlc 
TBNA results in 33 patients with metastatic mcdiasti
nal lymph nodes. 

Olympus needle + 

Storz Ncedle 
+ 
15 O 

6 12 
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The sensitivity of TBNA in patients with lung 

cancer and extrapulmonary malignant tumours 

with metastatic mediastinal lymph nodes is pre

sented in Table 3. 

Table 3. Scnsitivity of TBNA in Jung canccr and 
cxtrapulmonary malignant tumours with mctastatic 
mcdiastinal lymph nodcs. 

Tumour 

Srna!] celi 
Large celi 
Adenocarcinoma 
Squamous celi 

Lung canccr - total 
Extrapulmonary 
malignant tumours 

Tota! 

Positivc TBNA Scnsitivity (%) 

6 of7 86 
3 of 4 75 
5 of7 71 
5 of 10 50 

Wci� � 

2cl5 ® 

21 of 23 64 % 

In the bronchoscopic diagnostics, the forceps 

biopsy and brushing were used. The sensitivity 

was 77 % (27 of 35). In two patients with small 

cell lung cancer and in one patient with adeno

carcinoma, TBNA was the only bronchoscopic 

method confirming the malignoma and increa

sing the sensitivity of bronchoscopic methods 

to 86%. 

In 7 patients with no mediastinal involvement 

TBNA was negative. There were no false posi

tive findings, the specificity being 100 % . 

Among the patients with positive TBNA, 17 

had bronchoscopic signs of extrinsic pressure 

on the trachea, carina or on the right upper 

lobe bifurcation at the site of TBNA. Only 4 

patients had a normal bronchoscopic finding in 

the site of TBNA (Table 4). 

Table 4. Frequcncy of positive TBNA in relation to 
bronchial cxtrinsic comprcssion. 

TBNA positivc TBNA negative 

Extrinsic compression 71 % (17 of 24) 29 % (7 of 24) 
Without compression 36 % ( 4 of 11) 64 % (7 of 11) 

Tota! 60 % (21 of 25) 40 % (14 of 35) 

Tissue for histological examination was obtai

ned by Storz needle only in 40 % of patients 

(14 of 35) with malignant lung tumours. In 6 

patients histology confirmed metastases while 

in 8 patients it was negative. The histological 

and cytological type of malignoma were consi

stent in 5 cases; in one patient the histological 

diagnosis was large cell carcinoma while the 

cytological one was adenocarcinoma. In three 

TBNA with histological signs of inflammation, 

malignant cells were found only cytologicaly. 

Histologically, five patients had TBNA with 

no malignant tissue and aspiration with no 

malignant cells. In these patients, cartilage and 

other parts of bronchial wall were found histo

logically. These samples were deemed unsatis

factory. 

In 14 patients TBNA was without malignant 

cells. In 6 of these, the mediastinal node meta

stases were not found on surgery in 2. 

Other 12 (34 % ) cases were considered to 

have false negative TBNA. 

Mediastinal lymph node metastases were 

found in 4 patients; in 2 by pneumonectomy, 

in one by explorative thoracotomy and in one 

by left lower lobectomy. In two of them, the 

affected lymph nodes had not been accessible 

by TBNA: one in paraesophageal - N8 and the 

other in the lymph nodes of pulmonary ligament 

- N9.

In 8 patients, metastases in the mediastinal

Iymph nodes were confirmed: once by transtho

racic needle aspiration and twice by mediasti

noscopy. In 5 patients we indirectly estimated 

metastatic involvement of the mediastinal 

lymph nodes, which were roentgenologically 

enlarged. Two patients had Hodgkin's disease, 

one patient had small cell Jung cancer and two 

patients had distant metastases in the brain and 

parietal pleura. 

In one patient, right pneumonectomy was 

performed even though TBNA of the right 

upper lobe bifurcation revealed malignant cells. 

TBNA of the main carina was not performed. 

Metastases in the carina! Iymph nodes were 

found on pneumonectomy. 

In patients with benign Jung diseases in 4 

cases (80 % ) tissue was obtained by a Storz 

needle. In one patient tuberculous Iymphadeni

tis and in the other nonspecific inflammation 

was found. In the third patient the cytological 
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examination showed epitheloid cells and lym

phocytes. In this patient transbronchial lung 

biopsy showed nonnecrotising granulomas, 

which was consistent with the diagnosis of sar

coidosis. 

After TBNA with a Storz needle in 5 pa

tients, minor bleeding was observed which cea

sed spontaneously. Hemorrhage was observed 

4 times after TBNA of the main carina and 

once after TBNA of the right upper lobe bifur

cation. Twenty-four hours after the intervention 

no other complications were observed. 

Discussion 

In our study the efficiency of TBNA ( 64 % ) is 

similar to that obtained by other authors: 34 % ,8 

46 % ,26 71 % . 16 We consider that, in addition 

to the technical pe1formance of TBNA, the 

selection of patients is of great importance. In 

our patients the sensitivity was established only 

in those patients who had central Jung cancer 

visible by fiberoptic bronchoscope, and in 

whom roentgenograms showed enlarged lymph 

nodes in the mediastinum where metastases 

were confirmed or strongly suspected. The sen

sitivity in our study is therefore approaching 

that achieved by Shure and Fedullo, 16 whose 

criterion for inclusion into the study was submu

cous growth or peribronchial tumour. Even 

greater sensitivity may be reached if the pre

sence and site of enlarged lymph nodes in the 

mediastinum were proved by computed tomo

graphy. 22 According to the success in our pa

tients, CT is not considered to be essential prior 

to TBNA. Other authors are of the same opi

nion.31 Malignant cells were most frequently

found in TBNA in patients with signs of exter

nal pressure on the bronchi. This finding was 

in agreement with those of other authors confir

ming malignant cells in TBNA of such patients 

in 33 % , 8 53 % 31 or even 62 % . 26 The lowest

sensitivity of TBNA, only 7 % , was described 

by British authors,32 probably because TBNA

was applied during routine bronchoscopies and 

performed by a needle for sclerosation; only 

samples with abundant malignant cells were 

considered positive. 

We found that TBNA increased the bron

choscopic diagnosis of Jung cancer by almost 

9 % (3 of 35). TBNA showed a similar impro

vement of bronchoscopic diagnosis also in other 

authors: by 7%,31 14%33 or even 18%.34 

TBNA significantly improves the bronchoscopic 

diagnostics by forceps biopsy, brushing and 

washing.35 The sensitivity of TBNA with Storz 

needle was insignificantly higher from that with 

Olympus needle. Despite that, in 6 patients 

malignant cells were confirmed by aspiration 

with Storz needle only. 

We think that TBNA with a rigid broncho

scope has been abandoned because it requires 

general anaesthesia, while Iocal anaesthesia is 

considered more inconvenient for the patient,36 

and not because it would be Iess efficient. The 

results of TBNA with rigid and fiberoptic bron

choscope were comparable.3
•

8 We had similar 

results. By application of sedatives and modem 

narcotic analgetics, the patient can tolerate 

bronchoscopy either with a rigid or flexible 

instrument. 

We find it important that in 40 % of patients 

also samples of tissue for histological examina

tion were obtained by Storz needle which ena

bled the diagnosis of malignoma in 6, and of 

nonmalignant disease in 2 patients. The sensiti

vity of 20 % (8 out of 40) cannot be compared 

with that to new flexible needles for histological 

examination: 72 % ,37 80 %38 or even 85.5 % .39 

The histological examination of the tissue in 

TBNA enables the differentiation of bronchial 

wall or peribronchial tissues involvement, espe

cially lymph nodes. Possibly, rare false positive 

results could be excluded as well. 

We are not quite sure that there were no false 

positive results among our TBNA findings be

cause the involvement of mediastinal lymph 

nodes in TBNA positive patients was not veri

fied by the most reliable methods of surgical 

staging,9 the fina! test being the follow up. To 

prevent possible aspiration of malignant cells 

from the bronchial secretion, we have followed 

the principles of other authors33 and performed 

TBNA first, and only afterwards on examina

tion of the bronchial system and forceps biopsy 

were performed together with brushing. Since 
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false positive TENA are rare, this method 

often allows omission of surgical staging. 39 

However, the greatest problem is encounte

red with patients who have had negative finding 

of TENA; there were 14 ( 40 % ) such cases 

among our patients. In these patients, surgical 

staging is necessary if they are potential candi

dates for resection. 

Ey obtaining six aspirations from the same 

site, in each patient the efficacy of the method 

was improved. The expelling of the sample on 

a glass slide had been used as recommended 

by Ndukwu.40 According to our experience, 

washing of the needle with Haemacell is equally 

or even more efficient; namely in the third 

aspiration we frequently found malignant cells 

and they were more abundant. Due to technical 

reasons, the cytologist was unable to examine 

the material immediately so that in the case of 

negative aspiration the bronchoscopist might 

repeat TENA immediately as it had been re

commended by Davenport.41 

Mediastinal metastases were found by TENA 

most frequently in patients with small-cell Jung 

cancer, followed in descending order, by those 

with large celi, adenocarcinoma and squamous 

celi Iung cancer. This is in agreement with most 

other studies. 31 

As was found by other authors,6
•

31
•

33 also in 

our patients only minor bleedings during TENA 

occured. They were more abundant after aspi

ration biopsy by Storz needle, as it had been 

expected since this needle is longer and broa

der. We avoided aspiration biopsies of the 

posterior tracheal wall and the right main bron

chus since the biopsy in these sites is more 

hazardous. 42 

The sensitivity of TENA by Olympus needle 

is satisfactory and comparable with TENA per

formed by Storz needle. Histological diagnosis 

of malignant and benign diseases is sometimes 

possible by Storz needle. TENA improves the 

bronchoscopic diagnosis of pulmonary malig

nant tumours and in many patients enables the 

staging of Jung cancer in an easy, cost-effective 

and safe way. 
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Carcinoembryonic antigen (CEA) levels in pleural effusion and 
serum in differentiation of malignant and benign pleural effusion 

Peter Berzinec,1 Jan Plutinsky,2 Katarina Zrubcova2
, Vladimir Vondrak1

, 

Maria Letkovicova1 

1 Institute of TB and Respiratory Diseases, Nitm, 2 Institute of TB and Respiratory Diseases, 
Kvetnica Poprad, Slovakia 

We determined CEA leve/s in pleural effusion (CEAP) and in serum (CEAS) o.f 67 patients. 

Thirty-eight patients had histologically and/or cytologically praven malignant effusion (Group I) ancl 

29 patients had benign ejfusion (Group II). The obtained data were analysed using multifactorial 

Kruskal-Wallis test, Bayesian theorema and Spearman rank correlations. 

Results: 1) There was a signi.ficant difference between the leve/s of CEAP in Groups I and l1 

(p < 0.001), 2) there was no signi.ficant clifference between the leve/s o.
f 

CEAS in Groups l nad II, 

3) there was satisfactory sensitivity, specificity and preclictive value of CEAP in the cliagnosis o.f

malignant pleural effusion, 4) combined measurement o.f CEAS-CEAP in the diagnosis o.f malignant

pleural effusion by cut-off leve/s JO ng/ml- 7 ng/ml had a positive predictive value of 0.95.

Key worcls: pleural effusion carcinoembryonic antigen, pleural effusion, malignant 

Introduction 

Carcinoembryonic antigen (CEA), first describ
ed by Gold and Fredman in 1965, has been an 
extensively used serologic marker. Increased 
levels are detected in carcinoma of the large 
intestine, anus, pancreas, !iver, stomach, eso
phagus, pharynx, ovaries, breast, Jung, thyroid 
gland, some hemoblastoses and sarcomas as 
well as in some benign diseases: bronchitis, 
pulmonary emphysema, tuberculosis, hepatic 
cirrhosis, hepatitis, ureamia, or in heavy smo
kers. 1 

Correspondence to: Peter Berzinec, M.D., Puskinova 
134, 94901 Nitra, Slovakia. 

UDC: 616.25-002.3-096 

CEA determined in serum, may be used in 
monitoring the course of disease or as a prog
nostic factor in patients with some types of 
cancer, whereas CEA serum determination for 
diagnostic purposes 1 -3 is less effective. 

CEA levels in pleural effusion have been 
investigated by severa! authors to distinguish 
malignant effusion from benign.4-7 However, 
the diagnostic usefulness of CEA measurement 
in pleural effusion is stili unexplained. 

The aim of the present study was to deter
mine and compare CEA levels in pleural effu
sions (CEAP) and in sera (CEAS) of patients 
with malignant and benign pleural effusion and 
to determine the value of CEAP and CEAS in 
differentiation between malignant and benign 
pleural effusion. 
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Patients and methods 

Patients 

67 patients with pleural effusion were enroled 
into this study. 38 patients (Group I) had 

histologically and/or cytologically proven mal

ignant effusion: in 23 patients by Jung cancer, 

in 10 patients by breast cancer, in 3 patients by 

other types of cancer, in 2 patients by dissemi

nated cancers of unknown origin. 29 patients 

(Group II) had benign effusion: in 18 patients 

by tuberculosis, in 8 patients by TB-unrelated 

pneumonia, in 3 patients by ischemic heart 

disease. 

In Group l were 20 men, l8 women, age-me

dian: 62 years (range: 42-82), in Group II were 

16 men, 13 women, age-median: 60 years (range 

[6-91). 

CEA cletermination 

The samples of pleural fluid and sera were 
obtained on the same day in each patient. CEA 

was measurecl with commercially available ra

dioimmunoassay kits. 

Statistical analysis 

For the statistical analysis the multifactorial 

Kruskal-Wallis test, Bayesian theorema, ancl 

Spearman rank corrclations were used. 8· 
9 

Results 

Table 1 shows the median CEA Ievels in pleural 

fluid ancl sera of patients with malignant (Group 

I) ancl bening (Group II) pleural effusion.

In Group I CEAP levels exceeclecl the cut-off

Ievels of 5 ng/ml in 28 patients, 7 ng/ml in 27 

patients, ancl 10 ng/ml in 23 patients. In Group 

Table l. CEA levels in pleural effusions (CEAP) and 
serum (CEAS). 

Median 
(x l -xn) 

I Malignant effusion 
(n 38) 
II Benign effusion 
(n = 29) 

CEAP 
(ng/ml) 

20.0 
(0.1-360.0) 

3.75 
(0.1 > 7.0) 

CEAS 
(ng/ml) 

15.0 
(0.9>80.0) 

5.55 
(2.0 > [4.0) 

II the CEAP levels exceecling the above-men

tionecl cut-off Ievels were founcl in 6, 5, and 4 

patients respectively. 

CEAS levels exceecling the cut-off leve\ of 

5 ng/ml were found in 31 patients, 7 ng/ml in 26 

patients, ancl 10 ng/ml in 23 patients of Group 

I. In Group II the cut-off levels were exceeclecl

only in 18, 10, and 5 patients respectively.

There was a correlation between the levels 

of CEAS and CEAP in Group I: r = 0.88, 

p 0.0000 (+ + + ). 

Significant correlation (but still less strong) 

bctween the levels of CEAS ancl CEAP was 

found also in Group II: r 0.41, p = 0.25 (+). 

The comparison of CEAP and CEAS levels 

in Group I ancl Group II is shown in Figure l. 

g 
200 

� 

J_ 
o - L,-J -1- g � 

Box Plot 

CEAP 

Oroup I Group II 

I:II p<0.001 

CEAS 

Oroup I Oroup II 

Figure l. Comparison of CEAP and CEAS in paticnts with 
malignant (Group 1) and bcnign (Group 11) plcural effusion. 

There was a significant difference between 

the levels of CEAP in Groups I ancl II 

(p < 0.001), but the difference between the 

levels of CEAS in Groups I and II was not 

significant. 

The sensitivity, specificity, and predictive va

lue (positive ancl negative) of different CEA 

cut-off levels in the diagnosis of malignant 

pleural effusion are shown in Table 2. 

Positive preclictive value of different com

bined CEAS - CEAP cut-off levels in the 

cliagnosis of malignant pleural effusion is shown 

in Table 3. 

Discussion 

Elevated levels of CEAP were found to corre

late with malignancy at sensitivities ranging 
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Table 2. Sensitivity, specificity, and predictive value 
( positive and negative) of different CEA cut-off levcls 
in the diagnostic of malignant pleural effusion. 

CEA Cut-off Sensi- Specifi- Predictive value 
tivity city Posi- Nega-

(ng/ml) (%) (%) tive tive 

Pleural 5 72.05 78.57 0.83 0.65 
effusion 7 71.05 82.71 0.86 0.67 

10 60.53 85.71 0.87 0.59 
Serum 5 76.05 40.11 0.65 0.52 

7 63.00 66.00 0.73 0.54 
10 56.01 83.00 0.83 0.65 

Table 3. Positive predictive value of different combined 
CEAS - CEAP cut-off levels in the diagnostic of malignant 
pleural effusion. 

CEAS - CEAP Test results and 
(ng/ml) (ng/ml) predictive value 

Cut-off leve] 1-1 1-0 0-1 0-0

5 5 0.86 0.40 0.74 0.24 
5 - 7 0.88 0.39 0.78 0.23 
5 - 10 0.89 0.46 0.79 0.28 
7 5 0.90 0.49 0.73 0.23 
7 7 0.92 0.49 0.77 0.22 
7 10 0.93 0.62 0.61 0.33 

10 5 0.94 0.63 0.72 0.22 
10 7 0.95 0.63 0.76 0.21 
10 - 10 0.95 0.69 0.77 0.26 

Tests results: l - positive, O negative 

from 25 % to approximately 70 % using diffe

rent cut-off levels from 5ng/ml to 15ng/ml.4• 10• 11 

By using lower cut-off levels, it has been impos

sible to detect a significant difference between 

benign and malignant effusion. 12 

In our study the cut-off leve! of CEAP 10 ng/ 

ml has yielded a sensitivity of 60.53 % , specifi

city of 85.71 % , and positive predictive value 

of 0.87. The combined measurement of CEAP 

and CEAS has further enhanced the positive 

predictive value. 

In other words, the probability of malignant 

etiology by elevated levels of CEA both in 

serum and pleural effusion over 5 ng/ml is 86 % , 

over 7 ng/ml - 92 % . In the presence of CEA 

levels in serum exceeding 10 ng/ml, and CEA 

levels in pleural effusion exceeding 7 ng/ml the 

probability of malignancy is 95 % . 

Nevertheless, these probabilities are influenc

ed by the studied group of patients referred to 

our institute. The prevalence of malignant effu

sion in this group of patients was 0.6. By 

changing prevalence, according to the situation 

in other institutions, different probabilities may 

be expected. 

In conclusion, the measurement of CEA le

vels in pleural effusion, together with the mea

surement of CEA levels in serum, in addition 

to cytology, pathology, and other studies, may 

contribute to the diagnostic evaluation of pa

tients with pleural effusion. 

For the institutions dealing with differential 

diagnosis of pleural effusion in larger groups of 

patients we would recommend the statistical 

analysis which would take into account the 

local situation - prevalence of the malignant 

pleural effusion - before choosing the optimal 

values of CEAP and CEAS for diagnostic pur

poses. 
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Tumor markers and hormones as a diagnostic and prognostic 
test in lung cancer 

Gennady S. Moroz 

Ternopol Meclical Institute, Ternopol, Ukraine 

A study of the blood-levels of carcinoembrionic antigen (CEA), alfa-fetoprotein, ferritin, ACTH, 

cortisol, triiodothyronin (T3) and thyroxin (t4) carried out by means of radioimmunoassay in 61 

patients with lung cancer, 57 patients with lung tuberculosis and in 12 healthy controls has shown 

that the leve/s of CEA, ferritin and cortisol in patients with lung cancer exceed the leve/s in patients 

with lung tuberculosis (p < 0.05) and the controls (p < 0.05). Low levels of T_, and T4 were found 

in more than 70 % of lung cancer patients (p > 0.05). The highest leve! of ACTH was nateci in 

patients with adenocarcinoma (20.68nmol/L) and distant metastases (21.12nmol/L). There was no 

correlation between the clinical stage of the disease, the histological pattern of tumor and the levels 

of tumor markers. These data can be used as a diagnostic and prognostic test. 

Key words: lung neoplasms-diagnosis; tumor markers, biological; hormones; prognosis 

Introduction 

A study of the blood-Jevels of tumor markers 
and hormones has been recently wideJy used as 
a diagnostic and prognostic test in Jung cancer 
simultaneousJy with other routine methods. l-4 

The aim of our work was to determine the 
blood-levels of some tumor markers and some 
hormones for initial diagnosis and differential 
diagnosis of cancer and tuberculosis of the lung. 

Material and methods 

The bJood-JeveJs of carcinoembryonic antigen 
(CEA), cortisol, triiodothyronim (T3), thyroxin 

Correspondence to: Prof. Gennady S._Moroz, M.D., 
l Maidan Voli, Tcrnopol, Ukrainc.

UDC: 616.24-006.6-096 

(T4) (made by means of a standard kit produced 
in the former Soviet Union) and alfa-fetopro
tein, ferritin, ACTH (of the French firm CJS) 
were measured by means of radioimmunoassay 
in 61 patients with lung cancer (group 1), 57 

. patients with tuberculosis of the Jung (group 2) 
· and in 12 healthy coontrols (the control group

3). The bJood was taken on an empty stomach
in the morning. The serum was kept in a
refrigerator at -20° C not more than 1 -2
months. The obtained data underwent statistical
analysis. Forty-seven man and 14 women for
med the first group of patients, aged 46-72. 22
patients had the second stage of cancer. The
third stage was diagnosed in 23 cases while 16
patients had the fourth stage of the disease. Ali
the cases were histologically or cytologically
verified. Fourteen had adenocarcinoma and 27
squamous cell carcinoma. Small-cell lung cancer
was diagnosed in 20 patients. In 38 cases it was
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necessary to conduct differential diagnosis bet

ween the infiltrative form of tuberculosis and 

the central cancer of the upper !obar bronchus 

with atelectasis or hypoventilation. Twenty

three patients hacl a peripheral tumor of the 

upper lobe which was difficult to differ from 

tuberculoma or the rounclecl shape of infiltrate. 

Group 2 comprisecl 46 men ancl 11 women, 

ranging in age form 25 to 67 year. The infiltra-

tive form of tuberculosis was present in 28 

patients and the cavity phase of tuberculosis in 

29 patients. Since in ali the examinecl patients 

there has not been established a distinct depen

clence of tumor markers and hormones upon 

age, sex, stages of cancer, clifferent fonns of 

tuberculosis, etc., the clata in Table 1 are given 

for ali groups together. 

Table 1. The blood levels of tumor markers and some hormones in the group observed. 

Tumor markers, Control group Group 1 Group 2 
hormones (n = l2),M±m (n = 61),M±m ll = 57), M± 111 
(nmol/) 

CEA 0.04± 0.01 0.17 ± 0.015*,** 0.081 ± 0.015* 
(0.01-0.06) (0.I0-0.19) (0.04-0.10) 

Ferritin 0.10±0.026 0.668 ± 0.52* 0.486 ± 0.44** 
(0.08-0.13) (0.52-0.86) (0.10-0.61) 

ACTH 11.52 ± 0.73 16.97 ± 1.6* 11. 96 ± 1.32
(9.22-13.41) ( 11.0-18.33) (10.28-13.0)

Cortisol 182.87 ± 33.68 652.10 ± 60. 3*.** 330.15 ± 46.9* 
(146.4-20.27) 594.0-730.0) (290.0-400.0) 

T, 2.26 ± 0.12 1.33±0.03 l. 23 ± 0.35
(2.13-3.0) (0.96-2.30) (0.88-2.20)

T4 67.9±9.9 59.15 ±3.5 83. 5 ± 7.5**
(57.9-78.0) (50.1-68.0) (72.4-93.0)

* Significantly highcr (p < (l.05) than thc control.
** Statistically significant diference (p < 0.05) between the first ancl the seconcl groups.
The limits of the levels variation of the substances stucliecl, are given in parentheses.

Results and discussion 

As evident from Table 1 in patients with Jung 

cancer much higher blood levels of CEA, ferri

tin ancl cortisol were founcl than in the control 

group (the lowest bloocl-levels of these substan

ces in group l were higher than the highest 

ones in group 3.) The inter group comparison 

revealecl significan clifferences (p < 0.05). The 

excess of ACTH was found in 70 % of Jung 

cancer patients (more than 13.5 nmol/ L). The 

excess was significant (p < 0.05). Lower Ievels 

of T3 and T4 were founcl in more than 70 % of 

lung cancer patients. The clifference was not 

statistically significant. The blood Ievels of CEA 

ancl cortisol in patients with Jung cancer were 

significantly higher (p < 0.05) than those in 

patients with tuberculosis. The same substances 

and ferritin in patients with tuberculosis were 

significantly higher (p < 0.05) than those of the 

controls. 

This phenomenon is difficult to explain. It is 

stili harder to explain the significantly higher 

(p < 0.05) blood levels of thyroxin in patients 

with tuberculosis than in the by can group. The 

correlational analysis demonstrated a high posi

tive Pearson r (r 1 in r2 more than 0.8) between 

the levels of ACTH, cortisol ancl the levels of 

ACEA. There was no correlation between the 

clinical stage of the disease, the hystological 

pattern of tumour and the leve! of CEA found, 

although there was a two-threefolcl excess in 

individual cases. The bloocl-levels of CEA, for 
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example, in the individual patients with a cen

tral cancer of the lung stages III-IV reached 

1.075-1.525 nmol/L. The average levels of CEA 

in patients with small-cell lung cancer was 

0.335 ± 0.02 nmol/L and two-threefold higher 

in patients with squamous cancer and adenocar

cinoma (0.007 ± 0.01 and 0.126 ± 0.01 nmol/L) 

respectively. The highest leve! of ACTH is 

found in patients with adenocarcionoma 

(20.68nmol/L) and with distant metastases 

(21.12 nmol/L). As a rule, an increase in the 

leve! of ACTH associated with an increase in 

the level of cortisol. 

These <lata, which are hard to explain, can 
be used as a diagnostic and prognostic test. In 

conclusion it is necessary to say that the most 

valuable information for the primary diagnosis 

and the differential diagnosis of lung cancer can 

be obtained from CEA, cortisol and ferritin. 

Our <lata are consistent with literary data.5 
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Adrenocorticotropic hormone and cortisol levels depending on 
the outcome of non-small celi Jung cancer treatment 

Sergey A. Kolomiyets 

Cancer Research Institute, Tomsk, Russia 

The comparative analysis of adrenocorticotropic hormone (ACTH) and cortisol serum leve/s was 

performed in 25 patients with non-small celi lung cancer, surviring 5 and more years after radical 

surgery and in 220 patients who died due to tumor progress in the first years of observation. The 

aim of our study was to determine (the) additional criteria for the assessment of disease prognosis. 

The important differences distinctions in the hormone concentrations in blood serum, which depended 

on the stage of disease and patients survival have been shown as well. A statistically significant 

increase in ACTH and cortisol leve/s was found in lung cancer patients as well as in controls. The 

A CTH serum leve! decreased with an advanced tumor stage. 

Key words: carcinoma, non-small celi lung; adrenocorticotropic hormone; cortisol; treatment 

outcome 

Introduction 

The efficiency of lung cancer treatment in in

fluenced primarily by the extent of tumor invol

vement. However, the existing examination 

methods fail to diagnose subclinical metastases. 

So it is necessary to search for additional criteria 

to estimate the extent of Jung cancer involve

ment. 

Differences in the hormona! profile of lung 

cancer patients are of both theoretical and 

practicaJ interest as they can be used for accu

rate diagnosis as well as for monitoring of the 

disease and follow up of treatment results. 

Correspondence to: Sergey A. Kolomiyets, M.D., 
Canccr Rcsearch Institute, Kooperativny per. 5, 63401 
Tomsk, Russia. 
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The aim of our investigation is to study 

adrenocorticotropic hormone (ACTH) and cor

tisoJ serum levels depending on the extent of 

tumor growth and the outcome of lung cancer 

treatment, as well as to estimate the possibiJity 

of using these hormone Jevels as additionaJ 

criteria of prognosis. 

Materials and methods 

BJood sera from 220 patients (209 men, 11 

women) at an age of 44-64 years, with morpho

Jogically confirmed non-small celi Jung cancer 

were studied. The controJ group included 25 

heaJthy volonteers at an age of 40-58 yrs exami

ned according to the contract. Stage I tumor 

(Tl-2 NO MO) was estabJished in 32 patients 

whiJe 66 patients had Stage II (Tl- lN lMO) 

and 91 patients stage III of the disease (Tl-3 
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N2 MO). Distant metastases were found in 31 

patients. Ali patients were divided into 2 groups 

depending on the treatment outcome. Group I 

included 45 patients who had survived with 60 

months and more with no evidence of tumor 

progression. Group II included 175 patients 

who died of disease progression within 24 

months from the beginning of therapy. 

Commercial kits such ans ACTHK -PR, Ste

ron K - 1251 were used for determining the 

concentration of hormones studied. The investi

gation was perfomed before the special treat

ment was studied. The blood was drawn in the 

morning from 8.30 a.m. to 9.00 a.m. in patients 

on an empty stomach. A singl blood sample of 

10.0 ml was collected into a test-tube containing 

30 µg of ethylenediaminetetraacetat and 50 µl. 

of hordox. After centrifugation at a speed of 

2000 rpm for 10 minutes, the blood serum was 

dripped into plastic test-tubes in a dasage requi

red for the analysis (25, 50, 100, 200 �ti). The 

analysis methods were perfomed according to 

the enclosed instructions. The calllibration as 

well as ali estimated samples were paired. The 

result were not taken into account in the case 

when the analysis error between the pairs ex

ceeded 20 % . The measurements of hormone 

concentrations and the guality control were 

performed according to the special programmes 

using intralaboratory control sera. The mean 

rate in the group of healthy volunteers was 

taken as cut-off value (for 6.23 ± 0.726 pmol/1, 

for ACTH and 364.6 ± 27.40 nmol/1 for corti

sol). 

Results 

The comparative analysis of hormone levels in 

patients with lune cancer and in healthy volun-

teers showed a statistically significant increase 

in ACTH and cortisol levels in patients with 

lung cancer. ACTH and cortisol levels in pa

tients with lung cancer exeeded those of the 

control group in 78.8 % and 73.5 % of patients, 

respectively. The mean levels of hormones stu

died are given in Table 1. Despite the elevated 

ACTH levels in the blood serum of patients 

with lung cancer there were no clinical manife

stations typical for Itsenko-Kushing syndrome 

in any case. 

The analysis of ACTH and cortisol levels 

revealed the correlation of these markers with 

both the tumor stage and the treatment outco

me. A statistically significant increase in ACTH 

and cortisole levels in lung cancer patients was 

found as compared to the hormons levels in the 

control group. Taking into account the tumor 

stage and the outcome of treatment in patients 

with good treatment results the evalution of the 

ACTH leve! showed a clear inverse dependep

ce: the hormon levels decreased by higher tu

mor stage. The highest ACTH levels were 

observed in patients with stage I lung cancer 

(19.1 ± 3.22 pmol/1) with a gradual decrease in 

its leve! at stage III (12.9 ± 1.52 pmol/1) and 

stage IV (12.9 ± 2.11 pmol/1). ACTH concen
tration in patients with unfavourable treatment 

outcome was found to be practically unchange

dable) irrespective of the stage. The rates of 

ACTH leve! in patients with a favourable treat

ment outcome at stage I and II lung cancer 

were significantly higher than in the group with 

soor treatment results (Figure 1). 

No statistically significant differences in the 

cortisol levels were found between the groups 

with stages II, III and IV. There was a tendency 

Table l. Mcan lcvcls of markcrs in hcalthy pcrsons and in paticnts with Ju ng canccr. 

Hormones 

ACTHpmol/1 
Hydrocortisonc nmol/1 

Hcalthy pcrsons 
N M±m 
25 6,23 ± 0,726 
25 364,6 ± 27 ,40 

Notes: * - statistically significant differcncc bctwecn groups (p < 0,05) 

Patients with carcinoma 
N M±m 
203 12, O± 0,88* 
218 445, 4 ± 14,20* 
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Figure 1. ACTH leve! in patients with carcinoma of 

the lung accorcling to the stage of disease and treat
ment results. 

to the hormone leve! decrease in patients with 
stagc II and stage IV. At the same time when 
studying the cortisol levels with regard to treat
ment results, it was found that the patients who 
had died of tumor progression within the first 
2 years of folow-up showed a tendency contrary 
to the ACTH leve!. The hormon concentrations 
increased by higher stage of Jung cancer. In the 
group with favourable results, the changes in 
cortisol Ievels followed the same trend as the 
changes in ACTH levels i.e. they decreased 
progressively from stage I (485.6 ± 21.72 nmol/ 
1) to stage III ( 411.0 44.09 nmol/1). The
difference in long-term treatment results bet
ween the groups with stage II and stage III
disease was statistically significant. (Figure 2).
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Figure 2. Cortisol leve! in patients with carcinoma of 

the Jung accorcling to the stage of clisease and treat

ment results. 

Discussion 

One of the main links in the realization of 
adaptation organism responses is the change in 
the hypothalamo - hypophyseal - adrenal sy
stem. The study of ACTH and cortisol levels 
which are directly involved in realization of the 
mechanisms of adaptation and immunoreacti
vity of a human organism is of great importance 
for determining the criteria for the assessment 
of distant metastases in Jung cancer patients.1

•
2 

The ACTH leve! increase in patients with 
carcinoma of the lung was marked long ago, 
but a mechanism that would explain these chan
ges has not bean found yet. Many investigators 
connect the increase in ACTH and cortisol 
levels with ectopic secretion of the hormone by 
the cells of APUD system which are found 
practically in ali morphologic forms of carci
noma of the Jung. 3-5 At the same tiine the
obtainecl results of our examination inolicate 
that the mechanism of ACTH increase in the 
blood serum of patients with carcinoma of the 
lung is more complex. Some factors likely to 
influence ACTH leve! rise in patients with 
carcinoma of the lung are as follows: the ectopic 
secretion of the hormone and its precursors by 
the cells of the diffuse neuroendocrine system; 
the increase in hormona! disadaptation mecha
nisms ancl the rise of hypothalamic sensitivity 
threshold to the inhibitory level of hormone 
concentration in the blood serum of patients, 
which is marked more clearly as more the 
extent of tumor involvement. A long - term 
stress, which Causes homeostasis in cancer pa
tients, plays an important role in increasing the 
leve! of hormones that result in the immunode
pression enhancement. The results of studying 
the hormone levels in Correlation with the 
survival rate of patients with Jung cancer, as 

well as with the extent of tumor involvement, 
have show that the greate the tumor extent, 

. the more distinctive the changes and the disba
Iance in the system of hormona! homeostasis. 
The quantitative changes in patients with stage 
IV of the disease are comparable with those in 
the group of patients who died of tumor pro-
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gression within the first years of follow-up, i.e. 

in patients with subclinical rnetastases. 

Thus, the ACTH and cortisol levels correlate 

with both the stage of disease and the treatrnent 

results. The present changes in the hormone 

levels can be used as additional criteria for the 

evaluation of the extent of tumor involvernent 

and the disease prognosis. 
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Mediastinal changes after mediastinoscopy: CT findings 
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Mediastinoscopy is a diagnostic method more and more frequently employed far the staging of 
bronchogenic carcinoma. The agressiveness of this method depends upon the traumatism of the 
mediastinoscope as it passes through the soft tissue of the mediastimim, and upon bioptic manoevres, 
and can be the cause, even if rather rarely, of important iatrogenic complications. Howeve, we do 
not consider these unusual occurrences. The aim of our work is the evaluation of mediastinal changes 
in patients who underwent mediastinoscopy. With this intent, chest CT seans pe,formed in 16 patients 
at an interval ranging from 48h to 28 days after mediastinoscopy were reviewed. None of the patients 
had had clinically relevant complications after mediastinoscopy nor had gone chemotherapy or 
radiotherapy in the period between mediastinoscopy and chest CT. The first finding was the presence 
of air in the soft tissues of the mediastinum and neck. The second finding was a diffuse increase in 
the density of mediastinal Jat. This increased density is probably associated with an asymptomatic 

bleeding from small mediastinal vessels, which could be the cause of a fibrotic outcome and constitute 
a handycap to repeat mediastinoscopy. These tomodensitometric changes are very important far the 
CT diagnosis too. In fact, normal tissue planes between vascular structures and lymph nodes can 
be shaded off, thus rendering CT less reliable for the follow-up of these patients. 

Key words: mediastinoscopy-adverse effects 

Introduction 

Mediastinoscopy is an aggressive method that 

thoracic surgeons use more and more frequently 

particularly for the staging of bronchogenic 

carcinoma. 

Major complications such as ropture of a 

major vascular structure or of the tracheobron

chial tree, as well as lacerations of the pleura 

Correspondence to: Frola Carlo, M.D., Via delle 
Erichc 100/53, 16148 Genova, Italy. 

UDC: 616.27-072.1-06 

and pericardium, are well known and may 

require urgent surgical intervention. 1
• 

2 

Apart from these unusual occurrences, me- . 

diastinoscopy always gives rise to asymptomatic 

changes in the mediastinal fat already known 

to endoscopists, because they may represent a 

controindication to repeated mediastinoscopy. 

The aim of our work is to point out and to 

evaluate tomodensitometric changes of the me

diastinum, which may be misinterpreted and, 

in oneway or the other, always cause difficulties 

at the evaluation of mediastinal structures on 

the follow-up CT seans. 
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Material and methods 

Our series include 16 patients with bronchoge

nic carcinoma and CT findings of enlarged 

lymph nodes, who underwent mediastinoscopy 

for staging purposes. The patients were follow

ed up by CT at an interval ranging from 48h 

to 28 days after mediastinoscopy in order to 

assess whether the enlarged lymph nodes seen 

on CT seans had been really removed or sam

pled. Ali accessible Iymph nodes were sampled 

and mapped according to the American Thora

cic Society's recommendations for "Clinical 

staging of primary cancer of the Jung". 3• 
4 Mini

mum three and maximum six biopsies were 

performed in each patient. The results of this 

comparison will be the subject of another work. 

Some important mediastinal changes were 

observed by the radiologists in the repeated 

seans, and these constitute the point of our 

work. 

Our series included 14 men and two women, 

their age ranging from 47 to 71 years. None of 

the patients had had clinically relevant compli

cations after mediastinoscopy nor had under

gone chemotherapy or radiotherapy in the pe

riod between mediastinoscopy and CT. 

The CT technique was standardized both in 

the first CT scan (before mediastinoscopy) and 

in the repeated seans. CT was performed after 

rapid infusion of a contrast medium with se

quential slices of 8 mm from the base of the 

neck to the carina. 

In ali cases, a significant increase in the 

density of the soft mediastinal tissues was 

found. These tomodensitometric changes have 

been also numerically valued in post-mediasti

noscopy chest CT seans. With this aim we 

defined rectangular Reactive oxygene interme

diates (ROIS) and set them in the retrosternal 

fat space. The CT numbers of pixel includ.ed 

in the ROIS, with the size of 153 mm2 ( corre

spondig to 200 pixels), were calculated. 

The pixel mapping was displayed and the 

mean CT numbers calculated. 

Mean CT numbers were then compared. 

Three cases were excluded from these measure

ments: two cases because the CT performed. 

soon after mediastinoscopy ( 48h) showed. a 

great amount of air in the anterior mediastinum 

that would have altered the measurements, the 

third. one because retrosternal fat, poorly repre

sented, did not allow to set the ROi correctly. 

Results 

Ali 16 patients in whom CT was performed 

after an uncomplicated mediastinoscopy, show

ed significant changes of tomodensitometric va

lues of the med.iastinum in comparison with the 

first CT. 

At Ieast in those examinations performed 

within three days from mediastinoscopy the 

first finding to be pointed out is the presence 

or air disposed anteriorly as a "stripe" in the 

soft tissues of the neck and in the superior 

mediastinum (Figure la, b). 

Figure la. CT seans performed soon after mediastino
seopy. At the base of the neek a great amount of air 
is disposed anteriorly as a "stripe". 

This finding, which is an obvious consequence 

of the mediastinoscopic opening allowing the . 

air to come in from the outside, ceased to be 

of any value in CT examinations perfonned 

later, because air was rapidly reabsorbed. 

The second finding found in ali 16 patients 

was the notable increase of density of the 

mediastinal fat as compared with the first CT 
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Figure lb. Bubbles of air are shown in the sort tissue 
of the superior mediastinum. A band of increascd 
dcnsity (blood) is wcll scen in the retrosternal spacc 
(arrow). 

Figure 2. CT scan on thc leve! of lhc supcrior media
stinum shows a notablc increasc in the density of 
rctrosternal mediastinal fat. 

(Figure 2). This increasecl clensity appearecl as 

a disomogeneous blurring of the mecliastinal fat. 

To have an objective critcrion for thc evalua

tion of fat tissue clcnsity, thc average CT num

bers in the ROIS situated in the rctrostcrnal 

fat space were calculatcd (Figure 3). In thc 13 

patients in whorn these rneasurements were 

possible, the mean CT density in the retrostcr-

lligure 3. To have an objcctivc crilcrion for thc 
cvaluation of fat tissuc clcnsity, a rcctangular ROi of 
153 mm2 (200 pixcls) was dcrined and set in thc 
retrosternal fat space. 

na! space ranged from -6 and + 18 UH. When 

comparecl with CT performecl before mecliasti

noscopy, the lowest increase noticed was 74 

UH, ancl the highest 138 UH. 

Discussion 

Nowaclays mediastinoscopy is considerccl a 

diagnostic procedure of primary importance, 

particularly for thc staging of N parameter in 

bronchogcnic carcinoma: in fact, it enablcs sam

pic taking frorn most mecliastinal lymph nodc 

centrcs, without a recourse to thoracotorny.5 

Major complications of this procedure such 

as major vascular or trachcobronchial injurics, 

lacerations of thc pleura ancl pericardiurn, or, 

as already reportccl in the literature, a more 

severe esophageal disruption, are unusual oc

currenccs that often require an imrnediatc sur

gical intervention. 1 Such injuries have been 

reportcd to occur in up to 2 % of patients 

undergoing this diagnostic procedure. 2 

Actually, most of the paticnts do not clevelop 

complications nor have any objectivness. 

Anyhow, it is certain that mccliastinoscopy 

causes a trauma to mccliastinal structures and 

microscopic blcecling, which howcvcr, cloes not 
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require a therapeutic intervention; this is a 
common finding particularly during bioptic 
manoevres.6 

The softness of mediastinal fat renders media
stinoscopy a safe procedure devoid of technical 
difficulties if performed for the first tiine; the 
situation is different if the procedure has to be 
repeated. 

According to certain authors, mediastino
scopy should not be repeated because a severe 
fibrosis develops in the pretracheal and para
tracheal spaces and between the innominate 
artery and the trachea, so that the second 
mediastinal exploration often becomes impossi- . 
ble or controindicated because of the difficulty 
to visualize and avoid great mediastinal vessels 
like the innominate artery.7

• 
8 

The authors of later series9
• 

10 stated that 
mediastinoscopy should be repeated only when
ever it could crucially contribute to the diagno
sis. Others6 recommend that repeated mediasti
noscopy should be performed by experienced 
surgeons following the left lateral wall of the 
trachea, thus avoiding the critical area of severe 
fibrosis. 

Actually, when compared with the first CT, 
ali CT seans in our series performed after 
mediastinoscopy showed, a cliffuse, disomoge
neous increase in the density of mediastinal fat, 
together with the presence of multiple air bub
bles spread in the superior mecliastinum in the 
CT examinations pe1formecl early after meclia
stinoscopy. This last fincling, which is of minor 
clinical importance, is always noticecl in the 
examinations performecl within three days from 
mediastinoscopy, but it ceases to be relevant a 
few clays la ter because air is rapidly reabsorbed. 

The diffuse increase in tomodensitometric 
CT values in the mediastinal fat found in ali 
patients of our series, with increased values 
ranging from 74 UH to 138 UH, is a certain 
consequence of mediastinal bleeding which re
sults in a fibrosis. 

This microscopic bleeding is an unavoidable 
consequence of bioptic manoevres, but is proba
bly also associated with disruption of small 
mediastinal vessels by the mediastinoscope. 

In conclusion, as already reported with refe-

rence to technical difficulties of re-mediastino
scopy because of the severe fibrosis that always 
develops in the mediastinum, CT seans perfor
med after a mediastinoscopic exploration al
ways show tomodensitometric changes of me
diastinal fat, which should be recognized and 
paicl proper consideration. Mediastinal fibrosis 
that is, more or less, always present in CT seans 
performed after mediastinoscopy, must be con
sidered an unavoidable occurrence associated 
with the traumatism of mediastinoscopic ma
noeuvres, whose consequence in terms of diag
nosis is more difficult evaluation of mediastinal 
structures and, above ali, a less reliable staging 
of N parameter. Therefore, in these patients 
CT is associated with greater cliagnostic difficul
ties, particularly in the identification of media
stinal nodes which are no longer surrounded by 
normal hypodense fat tissue, but are blurred in 
the mediastinal fibrous tissue (Figure 4). 

Figure 4. CT sean on thc leve! of thc supcrior mcdia
stinum. A largc lymph nodc in the right paratraehcal 
spaec is not clearly distinguishablc, shaded in thc high 
tissuc clcnsity of mecliastinal hcmorrhagc (arrow). 
Srna!! bubbles of air are stili clcmonstratecl. 
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Value of perfusion Jung scan in predicting unresectability 
of bronchial carcinoma 
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We analyzed retrospectively the value of perfusion lung scanning in 88 cases with primary bronchial 
carcinoma regarding preoperative suggestion of unresectability. Twenty-four of the examined patients 

were operated on, and 11 of them had an exploratory thoracotomy only. in most of these 11 patients 
other noninvasive diagnostic methods (X-ray and CT) did not indicate inoperability. Only the 

perfusion lung scan demonstrated defects near the ipsilateral hilum andlor an enlargement of the 
mediastinum. At thoracotomy we found an involvement of hilar vessels and the mediastinum by the 
tumor or by "bulky" nodal metastases. A sensitivity of 91 %, a specificity of 50 % and an accuracy 

of 76 % were established for perfusion lung scanning data. These findings show that in some patients 
with bronchial carcinoma the perihilar defect andlor the enlargement of the mediastinum in the 
perfusion scan image can suggest a potential unresectability and requires a more extensive staging 
like mediastinoscopy or thoracoscopy. 

Key words: bronchial neoplasms-surgery; Jung neoplasms-radionuclide imaging; surgery, operative

contraindications 

Introduction 

Surgical resection of non-small celi Jung cancer 

(NSCLC) remains the most effective form of 

treatment of the disease when feasible. Thus, 

the determination of resectability and operabi

lity is the principal problem in evaluating pa

tients with NSCLC for treatment. A great con

tribution toward resolving this problem has 
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been made by the application of the New 

International Staging System for Lung Cancer.1

In the last years a number of studies pointed 

out the possibilities of different noninvasive 

and invasive procedures for Jung cancer staging. 

According to the general view, the data from 

noninvasive procedures must set indications for 

invasive staging. The X-ray imaging and compu

ted tomography (CT) are known as the most 

accurate noninvasive methods. Additional in

formation is provided by fiberoptic bronchosco

py. As for patients with radiologically suspected 

stage III disease, the differentiation of T 3 from 

T 4 and N 2 from N 3 is required. The possibi

lities of noninvasive procedures concerning this 

differentiation are limited and usually the diag-
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nosis involves invasive methods such as 

mediastinoscopy and thoracoscopy. 

Some information to predict the inoperability 

(presence of T 4 or N 3) is obtained by precise 

interpretation of perfusion Jung scintigraphy 

performed before the invasive staging. In most 

cases, the perfusion lung scan demonstrates a 

picture consistent with the clata from other 

noninvasive imaging proceclures. 

The role of pulmonary perfusion scanning as 

determinant of inoperability is discussed in 

many communications.2
-
6 We undertook our 

study with ·the assumption that more detailed 

information about the tumor spread and poten

tial unresectability is of great importance for 

indicating invasive staging and surgery. In our 

serie of operated lung cancer patients we found 

a strong correlation between perfusion scan 

data suggesting unresectability and the number 

of exploratory thoracotomies. 

Material and mcthods 

We analyzed retrospectively 88 consecutive ca

ses with primary lung carcinoma treated in our 

departments. Every patient was subjectecl to a 

standard postero-anterior and laterni chest X

ray and fiberoptic bronchoscopy. Most of them 

had a chest CT-scan performed. There were 76 

men and 12 women so that the male to female 

ratio was 6.3 to l. The age range was from 35 

to 76 years with a median age of 55.6. The 

tumor was located in the right lung in 48 

patients and in the left lung in the remaining 

40 cases. Pulmonary perfusion scintigraphy was 

performed in ali patients. The method makes 

use of 99mTc human albumin microspheres 

with a particle size of 23-45 µm (kit Sferotec 

Sorin, Biomedica - Italy). The injection was 

applied in supine position, intravenously in 

bolus, 1 ml at an activity of 55-74MBq. The 

period of examination was between the 15th 

min and the 2nd hour after injection, at least 
at anterior and posterior detection, but more 

frequently we used polyposition detection (late

rni and 45 °), (Picker Dyna Camera 4 Scintilla

tion Camera System - Picker Corporation Nuc

lear and Ultrasound, USA). 

We considered 4 pathological criteria for 

interpretation of perfusion lung scanning: 

l. Absent or minimal perfusion of the affect

ed lung or a perfusion defect in more than 2/3 

of the affected lung. 

2. Perfusion defect and enlargement of the

hilum of the affected lung. 

3. Enlargement and displacement of the me

diastinum in anterior or posterior detection. 

4. Perfusion defect in the contralateral hi

lum. 

From 88 patients, 64 were not considered for 

surgery because of different reasons: histology 

(SCLC); advanced stages - m B and IV; func

tional inoperability and patientss refusal of sur

gery. 

The remaining 24 patients were submitted to 

surgery as follows: 13 of them underwent cura

tive resections - 5 pneumonectomies, 7 lobecto

mies and 1 sleeve resection. Only exploratory 

thoracotomy was done in 11 patients. An inva

sive staging (mediastinoscopy or thoracoscopy) 

before thoracotomy was not performed in our 

diagnostic programme. 

Results 

We were not able to examine the real accuracy 

of perfusion lung scanning for predicting inope

rability in 64 patients who were not operated 

on because of lacking verification on thoracoto

my. However, we analyzed the data from per

fusion lung scanning in the operated 24 patients. 

Table 1 shows the characteristics of the operat

ed patients with curative resections and Table 

2 presents the operated patients with explora

tory thoracotomies. In the group with curative 

resections 3 of the patients were estimated as 

stage I, 4 as stage II and 6 as stage III. The 

definitive staging was based on the characteri

stics of the primary tumor and on the lymph 

node sampling by mediastinal lymph node dis

section, performed in every patient. There was 

1 patient with SCLC, who presented with a 

radiologically evident peripheral solitary pulmo

nary nodule and negative fiberbronchoscopy. 

At thoracotomy, the frozen section histological 
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Table l. Paticnts with curativc rcscction. 

Paticnts Stage Site Age Histology Karnofsky Type of 
No indcx surgery 

l. II L 54 Adeno 70- 80 LUL 
2. I R 48 SCLC 90-100 RUL 
3. IIIA L 56 Adcno 70- 80 LP 
4. II L 57 Squamous 90-100 LP 
5. II L 51 Adcno 70- 80 LLL 
6. IIIA L 49 Adeno 70- 80 LP 
7. II L 64 Squamous 50- 60 LLL 
8. IIIA R 61 Bronchiolo- 70- 80 RP 

alvcolar 
9. III A R 62 Squamous 70- 80 RLL 

lO. III A R 39 Squamous 90-100 RLL 
11. I R 42 Squamous 90-lOO RP 
12. I R 55 Squamous 90-lOO RUL 
13. III A R 54 Squamous 70- 80 RLL 

L left, R - right, LP and RP - left and right pncumoncctomy, UL and LL - upper and lower lobectomy 

Table 2. Paticnts with cxploratory thoracotomy. 

Paticnts Stagc Site Agc 
No 

l. IIIA R 55 
2. IIIB R 60 
3. IIIB R 61 
4. IIIB R 52 
5. IIIB R 52 
6. IIIB R 54 
7. IIIB R 58 
8. IIIB R 54 
9. IIIB L 62 

10. IIIB R 55 

11. IIIB R 66 

ET - exploratory thoracotomy 

examination revealed SCLC stage I that led to 

a right upper lobectomy and consequent adju

vant treatment. In ali other patients NSCLC 

was found. 

We examined retrospectively the perfusion 

Jung scanning images of the resected patients 

especially those with III A postoperative stage. 

They are comparable to the patients of the 

second group (with exploratory thoracotomy) 

by stage III, presence of NSCLC histology, age 

and performance status (Karnofsky index = 

70-80). In 3 of these 6 resected patients the

perfusion Jung scan data suggested inoperability

due to ipsilateral perihilar defects and enlarged

mediastinum. These results were interpreted as

Histology Karnofsky Typc of 
indcx surgery 

Adeno 70-80 ET 
Squamous 70-80 ET 

Adcno 70-80 ET 

Squamous 70-80 ET 

Squamous 70-80 ET 

Squamous 70-80 ET 

Squamous 70-80 ET 

Squamous 50-60 ET 

Squamous 70-80 ET 

Squamous 70-80 ET 

Squamous 70-80 ET 

false positive. In the other 3 patients we had 

only a parenchymal perfusion defect lower than 

2/3 of the entire Jung which was not considered 

as a sign of unresectability. 

The second group of patients (those with 

exploratory thoracotomy) was staged preopera

tively by noninvasive procedures at stages II -

III A. The perfusion Jung scan demonstrated 

an enlarged mediastinum and ipsilateral perihi

Iar defects in 10 patients. No patient with 

parenchymal defect involing more than 2/3 of 

the affected Jung, a sign indicating unresectabi

lity, was found.5 In one patient perfusion Jung 

scanning of the hilum and mediastinum was 

normal. Ali 11 patients were operated on, the 



Value of pe,fusion lung scan in predicting unresectability of bronchial carcinoma 335 

most frequent finding on thoracotomy was inva

sion of the mediastinum by the tumor (T 4) or 

a tumor with "bulky" nodal metastases in hilar 

and mediastinal lymph nodes. There were 2 

patients with invasion of the vena cava superior 

(without clinically clemonstrated VCS-syndro

me). Ali patients were staged as III B stage 

ancl the operation consisted of exploration only. 

Retrospectively, we accepted the perfusion 

Jung scanning findings as true positive in 10 

patients and as false negative in 1 patient. 

According to these results, the characteristics 
of perfusion Jung scanning, in terms of unresec

tability prediction, were evaluated. The exami

nation of the group of patients with stage III 

(A and B together) showed 3 true negative and 

3 false positive images in the "resected" group, 

and 10 true positive and 1 false negative in the 

"exploratory thoracotomy" group. This yieldcd 

a sensitivity of 91 % , a specificity of 50 % ancl 

an accuracy of 76 % . 

Because of a small number of patients these 

data can not be statistically evaluated. Never

theless they coincide with the reported data 

presenting the perfusion lung scanning as a 

noninvasive diagnostic method with a goocl 

sensitivity and a low specificity. 

Discussion 

Perfusion Jung scanning was clefined as a sensi

tive determinant of inoperability by severa! 

authors. The possibilities of this procedure in 

detecting the tumoral spread were studied in 

the 70's. 

Secker-Walker et al.2 concluclecl from their 

series that whcn more than 2/3 of the Jung had 

climinishecl or absent perfusion the tumor was 

unresectable. Maynard and Cowan3 compared 

the perfusion scan ancl X-ray images in 25 

patients undergoing exploratory thoracotomy 

alone, ancl founcl in ali of them scan changes 

equal to or greater than those seen on X-ray. 

None of these patients hacl a normal scan ancl 

ali were judged unresectable on thoracotomy. 

In these two stuclies, the hilar clefect and enlar

gement of the mecliastinum in perfusion scan 

were not discussed. 

Ernst et al.4 analyzed 138 cases with malig

nant pulmonary tumors, 120 of them with hilar 

and 18 with peripheral lesions. In ali cases with 

hilar location of the tumor the lung scan showed 

significant perfusion abnormalities. 

Fletcher et al. 5 reportecl that lesions which 

were hilar in location generally procluced larger 

perfusion defects than peripheral lesions. In 

addition, some patients had normal seans de

spite abnormal chest radiographs. 

Ali these authors consider the perfusion Jung 

scanning as mere supplement to the diagnostic 

process in evaluating Jung cancer. Of greater 

importance is the nonspecificity of thc perfusion 

defect. There is no characteristic pattern to 

distinguish benign from malignant neoplasms 

or neoplastic disease from other forms of pul

monary disease. 

Before the introduction of the New Interna

tional Staging System for Jung cancer in 1987, 

a predominant role in the diagnosis was assig

ned to noninvasive procedures, especially to 

CT. An increase in the percentage of explora

tory thoracotomies was marked.6 Few thoracic 

surgical units insisted on ancl performed regu

larly invasive diagnostic procedures. 

The introcluction of T 3 and T 4, N 2 and 

N 3 categories in the New Staging System has 

shown that the enthusiasm about the noninva

sive staging hacl been premature. 

Wi.irsten and Vock7 reported a limitecl speci

ficity of CT to evaluate T 4 - 63 % . Similar 

results have been communicated by other inve

stigators. S-ll 

The increased possibilities of the neoadjuvent 

therapy of Jung cancer require a histological 

verification of N 2 disease before treatment. 

Ali these facts caused a shift towards a more 

aggressive staging of Jung cancer in the last 

years. Now the majority of thoracic surgeons 

and oncologists recommencl invasive staging 

procedures such as mecliastinoscopy ancl thora

coscopy before surgery and perform them regu

larly. Regarclless of this concept, there is no 

controversy about the complete application of 

ali available noninvasive procedures before re

sorting to the invasive diagnosis. Nowaclays the 

great merit of perfusion Jung scanning in pulmo-
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nary oncology is the precise evaluation of pul

monary function ancl precliction of functional 

inoperability. 

Our experience with perfusion lung scanning 

shows that an aclclitional information concerning 

the tumor spreacl can be obtainecl from this 

noninvasive imaging methocl. 

The assessment of perfusion clefects close to 

the ipsilateral hilum ancl enlargement of the 

mecliastinum can suggest the presence of T 4 

ancl a potential unresectability. Our observa

tions are in agreement with ali cited authors, 

that the method is of low specificity and can 

not be used alone to determine T 4. But every 

patient with the above noted pathological find

ings of perfusion Jung scan must be considered 

for detailed invasive staging. Recently Landre

neau et al. 12 and Lewis et al. 13 reported on 

greater possibilities of video-assisted thoraco

scopy for Jung cancer staging. Severa! months 

ago we started to perform video-assisted thora

coscopic surgery in our clinic. We hopc that 

the data from perfusion Jung scan will be useful 

for indicating the necel of a video thoracoscopic 

examination. We hope to obtain more adequate 

staging of Jung cancer and to reduce the number 

of cxploratory thoracotomies. 
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Accordance of dinical versus pathological stage (pTNM) in 
patients with surgically treated non-small celi lung cancer 

Stanko Vidmar 

Department of Thoracic Surgery, University Medica! Centre, Ljubljana, Slovenia 

In a group of 350 patients with non-small celi carcinoma of the lung, who were subjected to operation 
during the period from May 1983 to lune 1987 at our institution, the agreement between the 
preoperative, the intraoperative and the pathological TNM stage (4th ed.) was examined. The 
preoperative stage was identical with the pathological classification in only 46 % of patients, 
underestimated in 47% and overestimated in 7%. With regard to the staging of intrapulmonary 
lymph nodes involvement (Ni), the agreement between the intraoperative and the pathological 
classification reached 68 %. In this group we overestimated the lymph nodes involvement in 23 %
and underestimated it in 9 %. The accordance between the intraoperative and the pathological stage 
of mediastinal lymph nodes (N 2) was in 70 %, in 26 % mediastinal lymph node metastasis was 
suspicious, but the result was negative and in 4 % the evaluation of these nodes was underestimated. 
We can conclude that the preoperative and the intraoperative staging of lung cancer is very inaccurate, 
and doubts, concerning the actual degree of the tumour extension, especially in the lymph nodes, 
can ultimately be solved in most cases only by thoracotomy, node dissection and pathological 
examination. 

Key words: lung neoplasms-surgery; neoplasms staging, TNM classification 

lntroduction 

Survival of patients with non-small celi Jung 

cancer is related to the stage of disease at the 

tirne of diagnosis. Stage I and II of the disease 

have a favorable prognosis and are best treated 

by pulmonary resection when cardiopulmonary 

status allows it. Locally aggresive disease (stage 
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III a and stage III b) and distant metastatic 

disease (stage IV) are advanced stages for which 

survival rates are poor. 1 Once metastatic di

sease has been ruled out, the search for locally 

advanced cancer should be undertaken.2 

The exact preoperative staging is a prerequi

site for establishing an adequate treatment plan 

for patients. The preoperative staging of bron

chial carcinoma is mainly based on plain chest 

x-ray examination, bronchoscopy, CT scan of

the chest, mediastinoscopy and mediastinoto

my. 3 

The aim of our retrospective study was to 

evaluate the accuracy of preoperative and in

traoperative staging, compared with the defini-
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tive pathological stage. Special attention was 

devoted to the ability to identify macroscopi

cally intrapulmonary and mediastinal metastatic 

lymph nodes. 

Patients and methods 

In the period from May 1983 to June 1987 we 

operated 350 patients with non-small celi carci

noma of the lung (NSCLC) in our institution. 

We included in the study only those patients 

for which we determined, after preoperative 

clinical investigation, that they were clinical 

stage I and II of the TNM classification ( 4th 

ed.). 

In that period the determination of clinical 

stage consisted of a detailed examination of the 

patient, chest x ray, bronchoscopy, ultrasound 

of the abdomen and bone scan in patients with 

pains. In patients with enlarged hilus, suggesti

vely abnormal mediastinal shadow or when 

either structure was obscured by overlying tu

mour or parenchymal disease, a CT scan was 

done. When nodes were 1 cm or larger, the 

preoperative exploration was performed with 

cervical mediastinoscopy and/or anterior media

stinotomy. In the beginning of that period we 

used CT scan very rarely, but la ter more and 

more frequently. It was the same with mediasti

noscopy and mediastinotomy. In the whole 

group, we have performed CT scan in 24 % , 

cervical mediastinoscopy in 11 % and anterior 

mediastinotomy in 9 % of patients. At thoraco

tomy the surgeon determined the intraoperative 

TNM stage and recorded it in the operative 

protocol. At that tirne we did not perform 

radical mediastinal lymphadenectomy routinely, 

but carried out the excision of ali enlarged and 

visible lymph nodes (sampling). 

The presence or absence of tumour in nodes 

and pathological staging was made by Dr. T. 

Rott at the Institute of Pathology in Ljubljana. 

Results 

The results of definitive (pathological) stage of 

our patients are in Table 1. 

Table l. Pathological stagc of 350 paticnts with 
NSCLC of the Jung. 

STAGE No. of % 

patients 

Stage O 1 0.3 
Stagc I 134 38 
Stagc II 87 25 
Stagc III a 90 26 
Stage III b 29 8 
Stage IV 9 3 

350 100 

There is only one patient in our group with 

carcinoma in situ and stage O. In 119 patients 

(37 %) the pathological stage was higher than 

determined preoperatively (stage III a, III b and 

IV). The preoperative stage was identical with 

the pathological classification in only 46 % of 

patients, underestimated in 47 % and overstim

ated in 7 % . In 58 patients (16 % ) the preope

rative stage was underestimated due to tumour 

invasion in the surrounding organs of the chest, 

and only in 9 patients (3 % ) we discovered 

metastases during the thoracotomy. The dis

agreement between the clinical and the patho

logical classification was mainly due to the 

misinterpretation of intrathoracic lymph nodes. 

Table 2. Agrccment betwccn intraoperativc and pa
thological classification of intrapulmonary lymph no
des (N 1). 

N 1 intraop. pathol. No. of patients % 

Idcntical 216 62 
Undcrestimated 50 14 
Overestimated 74 21 
Unknown 10 3 

350 100 

In table 2 we have evaluated intrapulmonary 

lymph nodes, not only N 1 disease; important 

was only the correct classification. Unknown 

are cases in which we did not examine nodes 

due to inoperability or for other reasons. 

We did not achieve good results in patients 

with N 1 disease. 
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Table 3. Intraopcrativc classification of lymph nodcs 
in patients with N l discase. 

l./ op. classification No. of paticnts % 

NI 28 26 
NO 47 43 
N2 33 31 

108 100 

The correct classification was only in 26 % , 

in 43 % the macroscopic appearance was normal 

and in 31 % we suspected mediastinal lymph 

nodes metastatic involvement. In patients with 

normal intrapulmonary lymph nodes our ma

croscopic classification was correct in 50 % . 

Table 4. Intraoperativc classification of lymph nodcs 
in patients with NO discasc. 

l./ op. classification No. of patients % 

NO 81 50 
N2 49 31 
Nl 29 19 

159 100 

The accordance between the intraoperative 

and the pathological stage of mediastinal lymph 

nodes was in 73 % ; in 22 % mediastinal lymph 

nodes were suspicious, but the result was nega

tive, and in 2 % the evaluation of these nodes 

was underestimated. 

Table 5. Agreement betwcen intraopcrativc and pa
thological classification of cxtrapulmonary lymph no
des (N2). 

N 2 intraop. - pathol. No. of patients % 

Idcntical 254 73 
Overcstimatccl 78 22 
Undercstimatccl 10 3 
Unknown 8 2 

350 100 

More accurate staging was effected for malig

nant lymph nodes, where the accordance bet

ween macroscopic and pathological evaluation 

was in 92 % , underestimated in 5 % (NO) and 

2 % (N 1). 

Discussion 

Surgery is the treatment of choice in NSCLC 

for stage I and II. Unfortunately, when the 

diagnosis is established, slightly less than one 

fourth of the patients are in these two stages, 
one fourth have stage III a and lil b, and half 

have the disseminated stage IV disease.4 From 

our results we can conclude that the preopera

tive and macroscopic intraoperative staging is 

very inaccurate, especially that of lymph nodes. 

It is unacceptable that we operated 128 patients 

(37 % ) with preoperative stage I or II, but later 

established that they were in stage III a or 

higher. This can be partially explained with the 

fact that at that tiine the CT scan was not in 

routine use, and especially at the beginning of 

our study, only a small proportion of the pa

tients was examined by this method. The ave

rage preoperative underestimation of the N 

stage in recent literature is about 25 % .5
• 

6 For 

the best selection of patients who can benefit 

from operation, in many institutions the media

stinal exploration is the standard preoperative 

method of evaluating the status of mediastinal 

lymph nodes.2
· 

7
• 

8
• 

9 On the other hand, 10 to 

20 % of patients with positive nodes may have 

resectable lesions, with a good 5 years survi

val. 10, 11
• 

12
• 

13 The incidence of patients with 

microscopic involvement of mediastinal lymph 

nodes was 29 % , and the survival rate was 

higher than that of patients with gross involve

ment of these nodes. 10 We now agree with a 

selective approach and perform CT scan in any 

potential surgical candidate, and when nodes 

are 1 cm or larger, a preoperative exploration 

of mediastinum is done. If biopsy proves meta

static mediastinal node disease this contraindi

cates surgery. 1
• 14

• 
15 Due to inaccuracy of surgi

cal staging and because metastases are found 

in approximately 30 % of lymph nodes smaller 

than 1 %cm, routine systematic radical lympha

denectomy of ali lymph node regions that are 

surgically accessible is mandatory for exact stag

ing, better survival and proper selection of 

patients for adjuvant therapy. 16 
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Complete resection for unsuspected N2 non-small celi lung 
cancer (Stage IHA) 

Leon K. Lacquet, Rob J. van Klaveren, Henk J. Otten, Jan Festen, 
Anton L. Cox, Ruurd de Graaf 

Department of Thoracic and Cardiac Surgery, Pulmonary Diseases and Medica[ Statistics, 
University Hospital St. Radboud, Nijmegen und University Lung Centre Dekkerswald, 

Groesbeek, The Netherlands 

Between 1975 and 1985, III patients with non-small cel! lung cancer (NSCLC) without clinically 
evident N2 status were finally classified as Stage lIIA with N2 discovered invasively at mediastinoscopy 
ar at thoracotomy; 95 patients underwent mediastinoscopy mainly because of a central localization 
of the tumor. In 32 patients the removed lymphnodes were not involved while in 63 they were; the 
latter patients were considered ,inoperable, their 3- and 5-year actuarial survival being 5 % and O% 
respectively. Far the non-operated patients, no favourable prognostic factors could be detected. The 
32 patients without involved lymphnodes at mediastinoscopy, and 16 patients in whom no mediasti
noscopy was performed because of a peripheral localization of the tumor, were operated (n 48). 
They underwent complete tumor resection and ipsilateral mediastinal lymphadenectomy, but unsu
spected N2 disease was found on surgery in those 48 patients. Their 3- and 5-year survival was 19 %
and lO %. The better survival rate in the operated group was statistically significant (P = 0.007), 
mainly due to a better survival of the lobectomy group (p < 0.001). Univariate analysis of prognostic 
factors in the operated patients showed worse prognosis far pneumonectomy, peripheral tumor, 
non-squamous cell carcinoma and extracapsular lymph node invasion. Multivariate analysis showed 
a significantly better prognosis for lobectomy and central location of the tumor, whereas histology, 
leve! and number of involved lymphnode stations and capsular invasion were not significant. Using 
multivariate regression analysis, the 5-year survival was 39 % vs. I 4 % after lobectomy for central 
vs. peripheral tumor, and 5 % vs. O% after pneumonectomy far central vs. peripheral tumor. We 
conclude that stage IIIA NSCLC patients with unsuspectedly discovered N2 disease at thoracotomy 
benefit from complete tumor resection and mediastinal lymphadenectomy, especially if the resection 
can be limited to lobectomy far a central tumor. Preoperative accurate staging with CT-scan and 
mediastinoscopy is necessary. 

Key words: carcinoma, non-small celi lung-surgery; survival analysis 
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lntroduction 

Schields 1
-

3 divided the patients with N2 disease
in two broad categories: those with clinically 

evident N2 disease, generally non-resectable, 
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and those with N2 disease discovered by an 

invasive procedure (mediastinoscopy, thoraco

tomy). Patients with mediastinal lymph node 

metastases of non-small cell Jung cancer 

(NSCLC) are usually not primary surgical can

didates. 

We studied retrospectively the prognosis of 

patients with NSCLC and N2 disease discovered 

at thoracotomy (Stage IIIA), who underwent 

complete tumor resection and ipsilateral lym

phadenectomy with or without preoperative 
mediastinoscopy, in order to identify the sub

group of patients with N2 disease that may 

benefit from resection. Their survival was also 

compared with that of non-operated patients 

with mediastinal Iymph nodes involvement dis

covered on mediastinoscopy. 

Patients and methods 

A retrospective analysis was performed in a 

series of 111 patients with NSCLC without 

clinically evident N2 disease but discovered in

vasively or by mediastinoscopy or during thora

cotomy. The patients were candidates from 

surgery in the period 1975 to 1985, before the 

routine use of CT-scan and before the use of 

MRI on indication. 

Of the 111 patients, 95 underwent mediasti

noscopy for preoperative staging. In 63 patients 

the mediastinal Iymphnodes were involved by 

tumor (positive mediastinoscopy) and those pa

tients were not operated on. In 32 patients the 

mediastinal Iymplmodes were not involved by 

tumor (negative mediastinoscopy) and those 

patients underwent thoracotomy. In 16 patients 

no preoperative mediastinoscopy was peiior

med, mainly because of peripheral localization 

of the tumor and those patients also underwent 

thoracotomy. In total, 48/111 patients ( 43 % ) 
without clinical evidence of N2 disease, under

went complete tumor resection and ipsilateral 

lymphadenectomy, and unsuspected N2 disease 

was discovered on surgery. 

Survival of the three groups (non-operated, 

lobectomy, pneumonectomy) was calculated by 

the Kaplan-Meier method. The influence of 

severa! variables on the survival was studied in 

univariate und multivariate regression analysis: 

- Age: 60 years or Iess versus over 60 years

- Tumor - histology: squamous ceII

- Lymphnodes

Adjuvant therapy: 

carcinoma versus other
types

size: T 1 versus Iarger 

than 

- Iocalization: central 

versus peripheral

number of involved 

stations by tumor: one 

versus more. 

- involvement: intra

versus ( also) extracapsu

Iar

chemotherapy or radio

therapy versus no adju

vant therapy.

Resnlts 

32 patients had a negative preoperative media

stinoscopy but on surgery mediastinal lymph 

node involvement was discovered. In 4 patients 

the mediastinoscopic exploration was incom

plete as only cervical mediastinoscopy and no 

left parasternal mediastinoscopy was performed 

for a left upper lobe tumor; in 11 patients 

lympnodes accessible by a mediastinoscope 
were not detected and the lymphnodes were 

false negative; and in 17 patients the involved 

mediastinal lymphnodes detected on surgery 

were not accessible by a mediastinoscope. Of 

the 16 patients with no preoperative mediasti

noscopy, but with mediastinal lymphnode invol

vement, 14 presented with lymphnodes accessi

ble by a mediastinoscope. 

For the non-operated group of 63 patients 

with N2 disease discovered at mediastinoscopy, 

the mean survival was 15 months, the actuarial 

survival was 5 % at 3 years and O% at 5 years. 

For the operated group of 48 patients with 

N2 disease discovered at thoracotomy and who 

underwent complete resection and ipsilateral 

lymphadenectomy, the hospital mortality was 
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10.4 % (5 patients) or 5.5 % ( one of 18 patients) 

after lobectomy and 13.3 % (4 of 30 patients) 

after pneumonectomy. The actuarial 3-year sur

vival was 19 % and the 5-year survival was 
10 % . For the Iobectomy and pneumonectomy 
subgroups the 3-year survival was 28 % and 
13 % , the 5-year survival was 17 % and 7 % . 
The survival rate of the operated patients was 
significantly better than of the non-operated 
patients (p 0.001), mainly due to those who 
underwent lobectomy (p < 0.001), whereas the 
pneumonectomy group had a nearly significan
tly better survival rate than the non-operated 

group (p = 0.08). 
The influence of each variable on the survival 

rate of the 11011-operated and operated patients 
was investigated by univariate analysis. For the 

11011-operated patients no favourable prognostic 
factor could be detected, but the number of 
stations with positive lymph nodes was negati
vely associated with the survival rate (p = 0.06). 

For the operated patients a worse prognosis 
was found for pneumonectomy (p 0.03), pe

ripheral tumors (p 0.03), non-squamous celi 
carcinoma (p = 0.02) and extracapsular lymph 

node invasion (p = 0.05). 
With multivariate stepwise regression analysis 

the prognosis was better for lobectomy 
(p = 0.004) and central tumor (p = 0.05). No 

significance could be established for tumor hi
stology; leve!, number and capsular invasion of 

the Iymphnodes. The corresponding calculated 

survival with respect to surgical procedure and 

tumor location according to the proportional 

hazard model discloses a 3-year and 5-year 
survival of 51 % and 39 % respectively for lo

bectomy-central tumor, 25 % and 14 % for lo
bectomy-peripheral tumor, 13 % and 5 % for 

pneumonectomy-central tumor, 1 % and O% 
for pneumonectomy-peripheral tumor. 

Discussion 

Patients with NSCLC and contralateral lymph 

node metastases (N3) are generally not accepted 
for surgery. The treatment of patients with 
ipsilateral lymph node metastases (N2) is inten-

sively studied at present.4-14 Patients with symp

tomatic N2 disease almost always have non-re
sectable lesions, while patients without clinical 
evidence of N2 disease are investigated for 
possible complete surgical resection. 1-

3 

Pearson and associaties15 studied the signifi
cance of positive superior mediastinal lymph
nodes identified at mediastinoscopy or at thoraco
tomy in 141 patients who underwent thoracotomy 
for a presumably operable NSCLC. Of the 141 
patients, the first group of 79 pat.ients had a 

preoperative positive mediastinoscopy and the 
involvement of the lymphnodes was ipsilateral 

and intracapsular, 67 (85 % ) underwent a resec
tion; which was complete in 51 ( 65 % ) with a 

15% 5-year survival; incomplete in 16 (20%) 

with no 5-year survival. The surgical mortality 
was 16% in this first group and the overall 5-year 
survival was 9%. The second group of 62 patients 
had a negative preoperative mediastinoscopy but 
involved mediastinal lymphnodes (N2) were dis

covered on surgery. 57 (92 % ) underwent a resec

tion which was complete in 25 ( 40 % ) with a 41 % 

5-year survival and incomplete in 32 (5 % ) with

a 14 % 5-year survival. The surgical mortality was
8 % in this second group, and the overall 5-year
survival was 24 % . Pearson and associates15 found
that the subgroup of patients with mediastinosco
pically positive N2 disease, who might benefit 
from thoracotomy consisted of patients with only 

one involved lymph node station, without extra
capsular invasion and situated low paratracheally, 

tracheobronchially, subcarinally or in the aortic 

window. 

In our group of non-operated patients with 
mediastinoscopic positive N2 disease, no such 
more favourable subgroup could be detected in 
whom surgery could have been advised. The 
usefullness of surgery is still questionable if N2 

disease is found on mediastinoscopy. 16 

Recently Ginsberg4 mentioned a 5-year survi

val after surgical resection for N2 NSCLC going 

up to 30 % , and to 38.5 % for squamous celi 
carcinoma in the series of Martini.6

In our series of 111 patients with NSCLC 
without clinically evident N2 disease who were 
candidates for surgery, 48 underwent complete 



344 Lacquet L K et al. 

tumor resection and ipsilateral mediastinal 

lymph node disssection and had unsuspected N2 

disease. The mortality was 10.4 % , and was 

higher for pneumonectomy than for lobectomy. 

The 5-year survival was 10 % , including surgical 

deaths, and is lower than the rates of 15 % to 

30 % reported in the literature. G. IO.I4 

In univariate analysis of the prognostic fac

tors, pneumonectomy, peripheral tumor, non

squamous cell carcinoma and extra capsular 

lymphnode invasion had a significantly worse 

prognosis. This is in agreement with other stu

dies4-14 in which, moreover, the leve! and num

ber of involved lymph node stations were signi

ficant. In multivariate analysis a significantly 

better prognosis was found for lobectomy and 

central tumor. Patients with a limited resection 

such as lobectomy and bi-lobectomy had a 

better overall survival. Pneumonectomy is re

quired in more advanced situations with worse 

prognosis. The better prognosis of a central 

tumor in our series was due to the fact that 14 

of the 16 patients with a peripheral tumor and 

no preoperative mediastinoscopy presented 

with involved mediastinal lymphnodes accessi

ble by a mediastinoscope or located high media

stinally. In those patients the contralateral lymph 

node status was unknown as only ipsilateral lym

phadenectomy had been performed. Finally, 

most of these patients had a non-squamous celi 

carcinoma on the fina! histology. 

After multivariate analysis Roeslin and asso

ciates11 found that microscopic blood vessel 

invasion correlated with a significantly worse 

prognosis. We did not analyze this factor. 

The conclusions of our study were: 

l. The survival of patients with NSCLC and

N2 disease discovered operatively and having 

undergone complete resection and ipsilateral 

lymphadenectomy is better than the survival of 

patients with N2 disease discovered on mediasti

noscopy and not undergoing surgery. 

2. A subgroup of patients with N2 disease

discovered on thoracotomy and benefiting from 

complete tumor resection and lymphade

nectomy is identified as the group with negative 

preoperative mediastinoscopy and a resection 

limited to lobectomy for a central tumor. 

3. A preoperative staging with CT-scan and

complete mediastinoscopy is necessary. We still 

perform mediastinoscopy for ali central tumors, 

for all non-squamous cell carcinomas and for 

peripheral tumors with suspected lymphnodes 

on the CT-scan. After a positive mediastino

scopy we will consider surgery if only one 

ipsilateral lymphnode station is involved intra

capsularly by a squamous cell carcinoma. 
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Surgical treatment of multiple primary lung cancers 

Leon K. Lacquet, 1 Ad F. Verhagen, 1 Anton L. Cox2
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Hospital St. Radboud, Nijmegen and University Lung Centre Dekkerswald, Groesbeek, 

The Netherlands 

Fram 1970 to 1990, 1287 patients (pts) underwent resection far primary lung cancer. 55 pts (4.3 %) 

had a second primary lung cancer, being synchronous in 15 (1.2 %) ancl metachronous in 40 pts 

(3.1 %). The 15 pts with synchronous cancers underwent surgery, JO in a two-stage and 5 in a 

one-stage procedure. There were 3 postoperative deaths (20 % ). The 3- and 5-year actuarial survival 

was 26 % and 15 %. Of the 40 pts with metachronous cancers the mean interval between treatment 

of the first and second cancer was 5 years and 11 months and was longer far the pts having a 

bilateral location (7 years) than for the pts having an ipsilateral location (4 years). We did not find 

a significantly different mean interval far those having an epidermoid carcinoma twice and an 

adenocarcinoma twice, but we found a longer mean interval (6 years and 8 months) far those having 

cancers of a different histological type. At the tirne of the second cancer 7 pts were treated by chemo

and!or radiotherapy and 33 pts by surgery. There were 5 postoperative deaths (15.2 %). The 3- and 

5-year actuarial survival was 33 % and 18 %. Far 25 pts with stage 1 or II second cancer these rates

were 42 % and 27 %; all 8 pts with stage III second cancer died within 14 months. Survival was

positively affected by a difference in histological type between both cancers, an interval of more

than 3 years, a bilateral location and a mild smoking habit. But the only significant factor for longer

survival was a stage I or II far the second cancer.

Key words: Jung neoplasms-surgery; neoplasms, multiple primary 

Introduction 

Multiple primary Jung cancers can develop in 

the same patient either synchronously or meta

chronously. In this retrospective study of our 

patients with multiple primary Jung cancers the 

prevalence and the prognostic factors influenc-

Corrcspondcncc to: Prof. Dr. L.K. Lacquct, Dcpart
mcnt of Thoracic and Cardiac Surgcry, University 
Hospital, PB 9101, 6500 HB Nijmegcn, Thc Ncthcr
lands. 

UDC: 616.24-006.6-03l.13-089 

ing the survival, such as interval between ope

rations, tumor histology, Iocalization and stage, 

and finally, the smoking ha bit of the patient 

were analysed. 

Patients and methods 

From 1970 to 1990, 1287 patients underwent 

resection for a primary Jung cancer. Of this 

group 55 ( 4.3 % ) presented with a second pri

mary Jung cancer, synchronous in 15 (1.2 % ) 

and metachronous in 40 (3.1 % ) . The criteria 
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of Martini I were followed for the diagnosis. 

Synchronous cancers were distinct and separat

ed. The histology was different or the same; in 

the latter case the tumor was localised in a 
different segment, lobe or lung, originating 

from carcinoma in situ, without carcinoma in 

common lymphatics or metastasis. In metachro

nous cancers the histology was different or the 

same; in the latter case with a cancer free 

interval of at least 2 years, tumor originating 

from carcinoma in situ, or localised in a diffe

rent lobe or lung, without carcinoma in com

mon lymphatics, or metastasis. 

The group of 55 patients consisted of 53 men 

ancl 2 women. The age at first resection was 

from 39 to 77 years, mean 58.9 years. Until the 

first resection, 43 patients were smokers, 5 

patients never smoked while in 7 patients the 

clata on smoking habit were not available. After 

the first operation 23 patients stopped smoking 

ancl 20 patients continued. Before each surgery, 

staging was performed inclucling mecliastino

scopy for ali central lung cancers and on inclica

tion for peripheral cancers. For cancers of the 

left upper lobe or left main bronchus cervical 

and eventually left parasternal mediastinoscopy 

was performed. 

Of the 15 patients with a synchronous lung 

cancer the synchronous cancer was found on 

chest X-ray in 11 cases, on histological exami

nation of the resection specimen in 2 cases, 

cluring surgery in one case and during postope

rative bronchoscopy in another case. Of the 40 

patients with a metachronous lung cancer, 4 

patients were symptomatic without abnormality 

on chest X-ray whereas in 36 patients the 

second primary was cliscoverecl on a routine 

control chest X-ray, 11 patients being asympto

matic. The symptoms were cough, sputum pro

cluction, eventually with blood ancl dyspnea. 

In 14 patients (35 % ) the metachronous can

cer was discovered within 3 years and in 26 

patients (65 % ) after 3 years. In 6 patients 

(15 % ) the interval was more than 10 years. 

The mean interval between the first and second 

treatment was 5 years and 11 months, ranging 

from 0.5 month to 24 years ancl 3 months. The 

mean interval was 5 years and 7 .6 months for 

twice a squamous celi carcinoma (23 patients), 

5 years and 6 months for twice an adenocarci

noma ( 4 patients) and 6 years and 7. 7 months 

for a different histologic type (12 patients). The 

mean interval was 4 years and 5.9 months for 

tumors in the same lung and 7 years and 2.5 

months for bilateral tumors. The interval for 

the group of patients who stopped smoking and 

the group who continued smoking after the first 

surgery did not show a significant difference. 

The 15 patients with synchronous Jung can

cers were ali treated surgically, 10 patients in 

two stages and 5 patients in one stage. The 

postoperative histology was different in 4 pa

tients and the same in 11 patients. The 40 

patients with metachronous Jung cancer under

went surgicaJ resection for the first tumor: 35 

lobectomies, 3 bilobectomies ancl 2 pneumonec

tomies. A second operation was not perfonned 

in 7 patients: one patient presented with media

stinal lymphnode invasion on mediastinoscopy, 

and another one with respiratory insufficiency; 

one 83 year oJcl patient refused reoperation and 

4 patients presented with a small-cell Jung car
cinoma treated by chemo- and/or radiotherapy. 

The remaining 33 patients (82.5 % ) with meta

chronous Jung cancer underwent a second resec

tion: 2 wedge resections, 4 segmentectomies, 

10 Jobectomies, one pneumonectomy and 16 

compJetion pneumonectomies. The postopera

tive histology was different in 12 patients and 

the same in 21. Twenty-five patients had stage 

I or II and 8 patients hacl stage III second lung 

cancer. After resection, ali patients had yearly 

follow up with general examination and chest 

X-ray. The data on survival were obtained from

the general practitioner. Survival probabilities

were calculated by the Kaplan-Meier method.

Results 

The postoperative mortaJity including ali deaths 

within 30 days was 3 out of 15 (20 % ) for 

patients with a synchronous Jung cancer, and 5 

out of 33 (15.2 % ) for those with a metachro

nous Jung cancer. The causes of death for 

patients with synchronous cancers were arrhyth-
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mia (1) and respiratory insufficiency; (2) with 
metachronous cancers: sepsis, (1) aspiration 
pneumonia, (1) respiratory failure (2) and respi
ratory distress syndrome. (11) 

In both groups together 30 patients clied 
during the follow-up, 17 clue to malignancy. Of 
the 4 patients treatecl by chemo- ancl/ or radio
therapy, 3 have died and one is stili ali ve after 
4 years and 6 months. 

The 3 and 5 year actuarial survival was 26 % 
and 15 % respectively for the patients with a 
synchronous Jung cancer; for the patients with 
a metachronous Jung cancer these rates were 
83 % and 53 % after the first rescction and 
32 % and 18 % after thc second resection re
spectively. 

The 31 paticnts with a metachronous Jung 
cancer without mediastinal lymphnocle involve
ment (stage I and II) had a 3 ancl 5 year survival 
of 42 % ancl 27 % , whcreas the 2 patients with 
mediastinal lymphnocle involvement (stagc lil) 
died within 14 months. The survival was not 
significantly different for patients with squa
mous cell carcinoma, adenocarcinoma or diffe
rent histology. For paticnts with a metachro
nous Jung cancer and an interval of 3 years and 
longcr between the two cancers, the 3 ancl 5 
year survival was 55 % and 32 % respectively; 
when the interval was shorter than 3 years, the 
3 year survival was only 11 % . 

There was no difference between the survival 
of patients with metachronous cancer who 
stoppecl smoking ancl those who continued after 
the first resection. 

Discussion 

In the literature,2 the inciclence of multiple 
primary Jung cancers is 0.5 % to 3.9 % , mean 
1.6 % , for ali Jung cancers. For metachronous 
lung cancers the incidence varies from 0.5 % to 
10 % ancl more for the long-term survivors.3• 4 

In a series of 145 patients with a previous sleeve 
rescction for Jung cancer, the incidence was 
7.6%.5 The low inciclence generally reportecl
in the literature is due to the unfavourable 

prognosis of most patients with lung cancer, to 
the fact that many metachronous lung cancers 
are not discovered, to different criteria for a 
metachronous cancer and finally to the follow
up tirne after the first operation.2• 4-7 The varia
bility in inciclence reported in thc literature is 
probably clue to the confusion between primary, 
metastatic ancl recurrent canccrs. G -9 In our se
ries the incidencc of multiple primary lung 
cancers was 4.3 % : 1.2 % for synchronous ancl 
3.1 % for metachronous cancers. 

The male preclominance at 96 % found in our 
series, as compared to the rate of 76 % 9 to 
100 % ,2• 7 reported in the literature, is probably
attributable to the smoking habits of malcs. 

The mean age of patients with synchronous 
or metachronous Jung cancers was 58.9 years 
in our scries and is not different from the mean 
age reportecl in the literature6• 10 and not cliffe
rent from the mean agc for other primary Jung 
cancers.7 

The mean interval between the first and the 
seconcl lung cancer in our series was 5 years 
and 11 months, ancl was longer for different 
histologic types ancl for contralateral \ocaliza
tion, which is in accordance with the literatu
re .10· 11 In 15 % of our cases the metachronous
cancer was cliscovered after 10 years, in the 
scries of Ribet7 in 17 % of his cases. 

Ali our patients with synchronous Jung can
cers were trcatecl surgically for both cancers 
while of our patients with a metachronous Jung 
cancer 33 (82.5 % ) underwent rescction. This 
reoperation percentage for metachronous can
cers is high comparcd to 31 % ,7 40 % 12 ancl
52 % 6 reported in the literature; Martini in his
series, however, reports on 74 % .9 Neverthe
less, in our serics 31 patients (93 % ) were in 
stage I or 11 ancl only 2 patients (6.1 % ) in stage 
llI at the postoperativc staging. 

The extent 0f resection is stili controvcrsial 
in the literature. Jensik et al.13 found similar
survival ancl recurrence rates after limitecl resec
tions as segmentectomies compared with \obec
tomies and pneumonectomies for stage I Jung 
cancer. Others9• 11 found bctter survival rates
and less local recurrences after more extenclecl 
resections. As lobectomy was most frequently 
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performed on the first surgieaJ intervention in 
our series, comparison is not possible. A sJeeve 
Jobcctomy is pcrformcd instcad of pneurnonec
tomy whenever possible in order to save lung 
tissuc and Jung function, allowing further resec
tion in the case of metachronous cancer. 

The operative mortality in our series was 
high: 20 % for synchronous and 15.2 % for 
metachronous Jung cancers. In the literature, 
the operative mortality for metachronous can
cers varies from O% 12 to 26 % 1 with a mean of
8. 9 % . 10· 14-16 Completion pneumonectomy for
Jung cancer entails a higher risk than primary
resection, with a mortaJity to 12.5 % in the
literature. 17 In our series, completion pneumo
nectomy was necessary at the second operation
in 4 patients of the 15 with synchronous Jung
cancers, and in 16 patients of the 33 with
metachronous Jung cancers.

The prognosis of patients with a synchronous 
Jung cancer is worse than that of patients with 
a metachronous Jung cancer,2· 4• 7• 10• 16 which
was also found in our series. The difference 
between synchronous and metachronous cancer 
is arbitrary as it refers to the moment of cliag
nosis ancl not to the moment of tumor clevelop
ment. 7 Consequently, like other authors, 10 we
founcl a worse prognosis when the interval 
between both tumors was shorter than 3 years. 
Although onJy 11 % 3-year survival has been 
founcl in those cases, compJete surgicaJ resec
tion remains the onJy treatment for the non
small celi Jung cancer. An unfavourable group 
is the group with cancer invoJvement of the 
mecliastinal Jymphnodes. In the preoperativc 
staging ancl selection of patients we used meclia
stinoscopy, cervicaJ ancl sometimes Jeft para
sternal for cancers of the left upper lobe or Jeft 
main bronchus to assess the mecliastinaJ Jymph 
noclc status ancl to exclucle surgery in patients 
with extensive Jymph nocle invoJvement. 8• 18 

UnfortunateJy, only a Jimitecl part of the meclia
stinum is accessible by a mecliastinoscope. 
When unsuspected mecliastinaJ lyrnph nocle in
vasion was cliscovered on surgery, we triecl to 
perform completc resection with mecliastinal 
lymphaclenectomy.19 But in stage III metachro
nous Jung cancer we obtainecl poor results, 

which is consistent with the literature. 4 

Our series is too small to fincl a prognostic 
difference between the patients who stoppecl 
ancl those who continuecl smoking. 

Conclusions 

When a seconcl primary Jung cancer appears, 
reoperation is the treatment of choice in the 
absence of metastasis or other contrainclica
tions. In most cases a complete curative resec
tion is possible. 

CarefuJ follow-up of ali patients operated for 
Jung cancer is necessary, even after more than 
10 years. 

The inciclence of metachronous Jung cancer 
is probabJy higher than generally reportecl. 

Pulmonary resections have to be as conserva
tive as possible, but complete. 

The prognosis of a metachronous Jung canccr 
seems positively affectecl by clifferent histologi
caJ types of both tumors, an interval of more 
than 3 years, bilateral JocaJization, miJcl smok
ing habit, ancl by a complete resection without 
mecliastinal lymph nocle involvement. 

On the cliscovery of the initiaJ lung cancer, 
patients are aclvisecl to stop smoking aJthough 
in our small series the benefit of that has not 
been provecl. 
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Importance of surgery in the multimodality treatment for small cell 
Jung cancer (SCLC) 

Andreas Schamanek and Karl Karrer for the Intemational Society of 
Chemotherapy (ISC)-Lung Cancer Study Group 

Institute for Cancer Research of University of Vienna, Borschkegasse Ba, A-1090 Vienna, 
Austria 

Until November 1990 186 unselected patients received .first surgery for cure at 23 cooperating 
departments o.f thoracic surgery in 9 different countries. All patients had improved SCLC with 
clinical stage T1,2N1uMo and were postoperatively randomized to aggressive standard chemotherapy 
(cyclophosphamide, doxorubicin, vinblastin) or to alternating chemotherapy which went on .for 6 
months. Thereajier they recieved prophylactic cranial irradiation ( PCI) according to the prospective 
lSC protocols 1 and II. 
Since December 1990, more than 90 additional patients received surgery and postoperative adjuvant 
chemotherapy according to the simplzfied, stil! on going, JSC protocol V/VI at the above mentioned 

, and 8 additional departments. 
In February 1994 the preliminary evaluation showed that, after 28-30 months ajier the surgery, the 
curves inclicating long-time survivals (cures) takes a plateau-like shape. The survival rate 30 months 
afier the surgery is 61 % (45 patients) .for stage pT1_3N0M0 and 37 % (27 patients) .far stage 
pT1_3N2RoMo. 
We would like to conclude that a preference should be given to the surgery with the curative intent 
as the .fzrst step o.f multimodality treatment. A complete resection is indicated .for SCLC as for the 
other nonsmall cell subtypes o.f lung cancer, even i.f mediastinal lymphonocles are involvecl, proviclecl 
they can still be resected completely according to the Naruke's system. Based on the .feasibility o.f 
the aggressive chemotherapy used, we suggest to fitrther engaged thoracic surgeons to perfarm similar 
studies, using .fzrst surgery .far SCLC fallowecl by aggressive postoperative chemotherapy. 

Key worcls: lung neoplasms-surgery, surgery with curative intent; small-cell lung cancer (SCLC); 

combined modality therapy, postoperative adjuvant chemotherapy 

Introduction 

The differences of efficacy of adjuvant chemo

therapy after surgery for cure on patients with 

Corrcspondcncc to: Univ. Prof. Dr. med. Karl Karrcr, 
Facharzt fiir Onkologic, Anton-Rcnk-Str. 2, 6330 Kuf

stcin, Austria. Phonc: +345372 63228. 

UDC: 616.24-006.6-08 

SCLC versus patients with non-small celi lung 

cancer (NSCLC) were discussed in Paris in 

1979. 1 Consequently, we discontinued chemo

therapy for NSCLC and made preparations for, 

together with Stjernswaerd, cooperative immu

notherapeutical studies. At the time of surgery 

the immunostimulation was made by intrapleu

ral applications of coryne-bacterium parvum by 
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patients with NSCLC at early stages.2 At the 
same tirne we continued cooperative trials, 
using the agressive combined adjuvant chemo
therapy after surgery for patients with SCLC 
at early stages. The results of this latter rando
mized studies were discussed at the 13th Inter
national Congress of Chemotherapy (I.C.C.) in 
Vienna.3

•
4 With the help of Prof. Orel, these 

discussions led to the further enlargement of 
the multinational cooperation ; we formed the 
International Society of Chemotherapy - Lung 
Cancer Study Group (ISC - LCSG).5 The 2nd 
Central European Conference on Lung Cancer 
in Ljubljana is dedicated to the 40ieth anniver
sary of the Austrian Cancer Research Institute 
in Vienna, whose first director, the late surgeon 
Prof. Wolfgang Denk, started on adjuvant che
motherapy for lung cancer in 1954. 6•

7 The re
sults have stagnated during the last decade 
despite of new and more intensive treatment 
regiments. Moreover, the duration of chemo
therapy and the integration of radiotherapy and 
surgery in the multimodality management of 
SCLC are stili controversial. S-IO One of the 
most important controversies is related to the 
indication for radical surgery with curative in
tent: (a) lndication for surgery treatment is the 
same as in NSCLC. It is the first choice for 
treatment - as long as the chance for the 
complete resection of the primary tumour (T), 
together with its lymph drainage area (N), 
seems possible. It works t_,hen the stage pTNR0 

is set up. (b) Indications for surgery treatment 
are only small peripheral coin lesions. (c) Che
motherapy is the first option for the beginning 
of the treatment, regardless, of the stage, even
tually followed by adjuvant surgery. 

Material and methods 

Until 1990 the ISC-LCSG conducted 4 prospect
ive randomized multinational cooperative ISC 
Studies for the optimum of the treatment of 
SCLC regarding their different stages. 
ISC Study I for operable patients with SCLC 
at clinical stages I or II (cT1 ,2NoNo, 1Mo). 
ISC Study II for patients with received surgical 

resection for an underfined lung tumour. After 
the resection, the patho histological examina
tion of the operation specimen defined the 
histological sub-type of a SCLC. 
ISC Study III for patients with SCLC at N2 

stage to receive preoperative neoadjuvant che
motherapy followed by surgery with a curative 
intent. 
ISC Study IV for inoperable patients with pal
liative chemotherapy 

Ali patients were randomized to receive the 
standard chemotherapy CA V or another combi
nation of chemotherapy. The standard chemo
therapy consisted of Cyclophosphamid 1000 mg/ 
m2

, Adriamycin 50mg/m2 and Vincristin 1. 4mg/ 
m2. It was administered in 500 ml saline per i. v. 
infusion on the day of the onset of the chemot
herapy, 1- 2 weeks after the surgery and again 
at 3 weeks interval for a total of 8 such cycles 
within the first half of postoperative year. Anot
her sequential chemotherapies (combination A, 
B, C) consisted of 3 different drug-combina-.
tions, given intermittetly in a timing as the 
former mentioned chemotherapy. 

Combination A: Cyclophosphamid 1500 mg/ 
m2

, CCNU 100 mg/m2 and MTX 15 mg/m2
. 

Combination B: Cyclophosphamid 1000mg/m2
, 

Adriamycin 40mg/m2 and Vincristin 1 mg/m2
. 

Combination C: Ifosfamide 1600 mg/ni, Mesna 
400mg and VP-16 120mg/m2

. 

The above mentioned chemotherapy was gi
ven at 4 intervals, so that 6 cycles were admini
stered within the first half year after the surge
ry. 

Four weeks after the end of chemotherapy 
the prophylactic cranial irradiation (PCI) was 
performed by patients without the symptoms of 
brain metastases in Study I and II. Tumour 
<lose was 30 Gy in 10 fractions and 36 Gy in 
18 fractions. 

The input of patients for the Study I and II 
was closed in November 1990. Since December 
1990 the consequent continuation is stili going 
on as ISC-Studies V and VI with simplified 
protocols: All patients undergo the same che
motherapy, using first a new combination A: 
Adriamycin 50mg/m2 on day 1; Ifosfamide 2g/ 
m2 on day 1 and 4; Mesna 400mg/m2 at O\ 411, 
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811
• After 3 weeks interval a new combination

B is given: Cisplatin 90 mg/m2 ; Etoposid 150 mg/ 
m2

• These 2 combinations are repeated so that 
4 cycles in total are adrninistered within the 
first 3 postoperative months. PCI is not obliga
tory any more, but brain irradiation is given if 
it is indicated by symptoms. 

The aims of our studie.1· 

The study participants agreed to the following 
tasks: 
- Comparison of survival of groups of patients
resected for SCLC at different pTNM stages
and at different chemotherapy.
- Differences of clinical (cTNM) versus patho
logical (pTNM) staging after histological exami
nation of the operation specirnen and the im
pact of prognosis.

Distribution of different histological subtypes 
of SCLC. 
- Pattern of first local recurrence and distant
metastases.
- Incidence of side effect caused by treatment
and secondary rnalignancies.

The "local" pathologists agreed to send tu
mour samples and histo slides to 2 review 
pathologists to be additionally examined and to 
confinn the fina! classification. 

Follow up form.1· 

The evaluations are based on data given by the 
follow up forrns which consist to: 
- Registration, ranclomisation, cliagnostic pro
ceclures for staging.
- Patients characteristics, age, sex, home phy
sician.
- Laboratory clata, performance stage.
- Surgery report, extent, localisation of pri-
mary tumour and lymphonocles.

Chemotherapy adrninistered, bloocl counts, 
sicle effects. 

Pathologist's report, tumour extension, lym
phonocles labellecl by the surgeon prove the 
fina! pTNMR classification. 
- Report of cleath, tumour status preferably
with autopsy report.

The follow-up forms must be filecl at each 

treatment cycle ancl at every 6 weeks for the 
1st ancl 2nd year, thereafter at every 3 months 
ancl after 30 months following the surgery once 
per year until cleath. 

Statistics 

Every patient has to be evaluatecl. Ali records 
are available for extrarnural review. The obser
vecl overall survival rates are calculated by the 
Kaplan-Meier methocl. Surgical ancl postopera
tive mortality is not excluded. Tests for p-values 
of biostatistical significance are used according 
to the generalised Wilcox method.11 

Ethics ancl patients' consent 

The approval of the ethical committee at the 
investigators hospital is sought according to 
their country's rules. The inforrned consent is 
gained frorn each patient prior to randomisation 
and is field in the hospital. 

Consecutive, unselected, untreated patients 
enter the ISC-Stucly I/II if the minimum requi
rement for clinical staging as cTNM I or II is 
achieved. The clinical staging is based on phy
sical examination, radiology such as chest film, 
CT seans of chest, brain, ]iver and bone and 
on invasive studies as mediastinoscopy and bone 
rnarrow examination. There are no contraindi
cations against surgery. 

Results 

The following results are based on the prelimi
nary evaluation of February 1994, after the 
average follow-up tirne of 70 months after the 
surgery as the beginning of treatment. 186 
patients have been enrolled into the ISC-Studies 
I and II at the 23 cooperating departments of 
thoracic surgery and they are associated with 
the departments of medica! oncology, radiology 
as well as pathology as it is listed in Table l. 

The numbers of patients are subclivided by 
the ISC-Study I or II, sex and pTNM stages 
(Table 2). The distribution by age and sex is 
as follows: 39 males and 12 females L111der 50 
years old, further 99 males nad 21 females 
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between 51 and 69 years old and 16 males 70 
years old and more. 

The extent of surgery was 90 lobectomies, 63 
pneumonectomies, 15 bilobectomies, 8 wedge 
or segmenta) resections, 7 extended pneumo
nectomies and 3 sleeve resections. Thirty-four 
% of tumours were an out-cell type, 57 % an 
intermediate type and the remaining 9 % were 
SCLC combined with adeno- or squamous-cell 
carcinomas. Pathological diagnoses were estab
lished predominantly by the »local« pathologist 
and then by 2 review pathologists. 12 

As the results of the 2 chemotherapeutic 
regimens didn't show any statistical significant 
difference, either in survival or in the incidence 
of side effects, both groups of patients are 
calculated together as one group. The focus for 
this evaluation is the different impact on the 
survival of patients with SCLC at differcnt 
pTNM stages who were first operated and then 
got aggressive chemotherapy. Both chemothe
rapy regimens were well tolerated by the majo
rity of patients (90 % ) whose Ieucopenia remai
ned above 2000 lcucocytcs/mm3

. Only very few 
patients had leucopenia below 1000/mm3 and 
ali recovered spontaneously. In general, it was 
not necessary to extend the interval between 
chemotherapy cycles. No deaths occurred as a 
result of Ieucopenia. The observed overal survi
val rates of 184 patients at stages pTNM 1-III 
until 60 months after surgery were fully calcu
Iated in relation to the different pTNM stages 
and are demonstrated in Figure 1 together with 
the numbers of patients at risk. Two other 
patients with pTNM stage IV, who had metasta
ses, are not included in the calculation of survi
val rate in Figure l. 

The pTNM stages showed more advanced 
disease than pre-surgical cTNM in 50 patients 
and Iess advanced disease in 16 patients. 

Most treatment failures occurred within the 
first two postoperative years. The slope of the 
survival curves flattened out to a plateau like 
shape 28-30 months after surgery (Figure 1). 
The period of the demonstrated time, from 30 
to 60 months, has to be prolonged to be com
parable to the time scale for first 30 postopera
tive months. From 184 patients 43 were stili at 

100 

, rV 50 
R .. 37 

30 34 
1at30m 

13f13 
at60 rJ!.....i 

o 6 

17 14 13 N1 
8 7 N2Ro 

2 N2R1,2 

12 18 24 30 40 50 60 
MONTHS AFTER TUMOR - RESECTION 

Figure 1. Actuarial survival and numbcrs of paticnts 
at risk aftcr rcscction followcd by chcmothcrapy and 
prophilactical cranial irradiation for paticnts with 
SCLC. ISC study I, II. Evaluation at Fcbruary 1994. 

risk in February 1994. In 108 patients the cause 
of death was directly rclated to the tumour's 
growth or Iater metastases; in 27 patients death 
was not caused by tumour; and in 6 patients 
the cause of death was unknown. 

The localisation of the first relapse was loco
regional in 38 patients, cerebral in 36 patients 
and othcr distant metastases occur in 44 pa
tients. 64 patients lived longer than 30 months 
after surgcry and therc was no evidence of 
second malignancy, which could be caused by 
chemotherapy. 

In ISC Studies V/VI 90 patients were inclu
ded into 8 additional departments listed in 
Figure l. Their survival seems quite similar as 
in ISC Studies I/II, but the observation time is 
not enough for the judgment at the critical 
30ieth month after surgery. 

In the ISC Study III 156 patients were enrol
Ied to receivc randomized preoperative neo
adjuvant chemotherapy 1 or 2 as in the ISC 
Study l. Only 36 of them agreed to the adjuvant 
surgery after chemotherapy. The results are 
unfavourable in comparison to the ISC Study 
l. 13 Therefore, we discontinued this preopera
tive neoadjuvant chemotherapy approach. 

In the ISC Study IV 230 inoperable patients 
were treated for palliation; they were randomi
zed by a different kind of chemotherapy. In 
general, chemotherapy was the same as in the 
ISC Study I, but regarding the condition of 
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Table 2. Distribution of Paticnts pcr ISC-Studics 1, II, Scx and pTNM-stagcs. 

Study SCX I II 
Tl,2 

ISC-1 f 10 7 2 
m 58 31 15 

ISC-II f 23 7 7 
m 95 28 32 

TOTAL f+m 186 73 56 

patients, there were more reductions of a dose 

used.
13 

Generally, the palliative effect was poor

but similar after chemotherapy 1 and 2. There

fore, we also discontinued the ISC Study IV 

and recommended the individual chemotherapy 

according to the most up-to-date recommenda

tions, for instance the recommendations of in

ternational Association for the Study of Lung 

Cancer (IASLC). 14 

Discussion 

The hypothesis to consider SCLC as a systemic 

disease regardless the stage and to suggest that 

there is no place for surgery in SCLC, seems 

unjustified in the light of reports and our de

monstrated results. The pTNM stage N0M0 in 

SCLC as well as in other histological subtypes 

of Jung cancers and in other carcinomas is a 

reality. There were 38 patients with such a 

stage involved in the ISC Study I, and 36 

patients in the ISC Study II, treated at 23 

independent cooperating hospitals in 9 different 

countries. These patients are stili alive and 47 

of them are long term survivors of more than 

5 years. These are reliable figures. 

The importance of surgery seems convincin

gly substantiated by the relatively high leve! of 

the 5 year survival of 30 % patients ( of 27 

patients) who were completely resected for 

SCLC and reached to stage pTN2R0M0 . With 

the development of more effective chemothe

rapy it becomes apparent that in patients treat

ed with chemo- and radiotherapy a frequent 

site of failure was the tumour bed or regional 

lymph nodes. Thus, a more effective treatment 

N2 

4 
4 

23 

31 

IIIA IIIB IV 

T3 T4 
NO NI N2 NI N2 

l 
2 1 5 

2 
l 4 4 

3 7 10 2 2 2 

of local control it appeared to be needed. The 

multimodality treatment starting with the 

resection for the cure of SCLC can be seen as 

another example of the concept that bas led to 

major progress in curing malignant diseases 

during the last three decades. This concept of 

combined treatment from the time of diagnosis 

is of general importance, even though the num

ber of suitable patients with SCLC may be 

relatively small in one hospital, as the result of 

limited activities in early diagnostic procedures. 

Surgery with attention to cure at very early 

stages is not enough because of the danger of 

clinically undetectable micrometastases. Post

operative chemotherapy appeared more effec

tive than surgery alone. 

Nevertheless, the initial complete surgical 

resection of the localised stage of SCLC, follo

wed by intensive postoperative chemotherapy, 

is not the only viable option for patients with 

an early stage of SCLC, since some of the 

patients with incomplete surgical resection are 

stili alive (Figure 1). However, the results of 

the initial complete surgical resection are much 

better, both if compared with 11011 surgical 

treatments or the results of neoadjuvant preope

rative chemotherapy. 13 The results obtained in 

patients with pT3N0M0 SCLC appear to be 

satisfactory, even though only 3 such patients 

are under observation, but 2 of them are stili 

ali ve 5 years after surgery. 

Although the International Association for 

the Study of Lung Cancer (IASLC) published 

the consensus report about the positive role of 

surgery for the patients with cTNM stage I, II 

or IIIA, 
15 the use of initial surgical complete

resection followed by intensive postoperative 
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chemotherapy is stili not in common use. Only 

a small number of reports have been published 

during the last 5 years. 16-19 

The indication of surgery for pTN2 has been 

extensively cliscussed for ali lung tumours, since 

this group of patients is quite large ancl involves 

a great variety of prognoses. There are patients 

without detected macroscopically but histologi

cally praven discrete tumour celi infiltration in 

mediastinal nocles. On another handthere are 

patients with real bulky N2 clisease. The result 

presented in literature, as well as our own 

results, leacl to the conclusion that the indica

tion for surgery shoulcl be handled for patients 

with SCLC in the same way as for other histo

logical subtypes of lung cancers. As long as the 

primary tumour ancl regional lymph nodes -

also N2 can be completely resected, such 

surgery with curative intent should be perfor

mecl whenever possible. Extendecl surgical pro

cedures to allow complete resection of the 

mediastinal lymph nodes should be followed by 

aggressive chemotherapy. This contention is 

supported by our observation of the 37 % 30-

month survival rate of the 27 patients whose 

SCLC stage pTN2 was completely resected. 

The inclusion of patients with operable N2 

tumours should increase the number of evalua

ble patients for more future studies. The inci

dence of local recurrence at first relapse was 

11/47 in our pTNO patients and 8/39 in pTN2. 

It indicates the low influence of the surgical 

procedures on local relapse rate. 

Regarding the so called neoadjuvant preope

rative chemotherapy, severa) critical aspects 

have to be considered, namely, if the primary 

tumour is localised at the very beginning of the 

treatment. That may present a problem, the 

case of fast growing tumours, which require 

preoperative chemotherapy. The thne !ost can

not be compensated through chemotherapy. 

Most of the reports show that the proportion 

of patients without any viable tumour celi after 

initial chemotherapy is small. The rate of still 

operable patients bas also decreased. Patients 

with mixed tumours, inclucling non-small celi 

elements, need surgery in any case. From the 

psychological point of view it seems more en-

couraging for the patients to undergo initial 

surgery, if the tumour is considered to be 

operable. The tumour heterogenity seems to be 

an important factor for treatment failures in 

patients with SCLC. Further biological studies 

might offer a better unclerstancling of the fact 

that most of the patients with SCLC do relapse 

after initial effective treatment. For such inve

stigations fresh tumour samples from surgical 

specimens are neecled, which is another advan

tage of surgery as the first treatment modality. 

Of 156 patients enrolled in our ISC Study 

III, only 82 showecl a response after the pre

operative chemotherapy. Secondly, a high pro

portion of responclers have not received post

chemotherapy surgery. It seems to be most 

important that there is a relatively low survival 

rate of the patients receiving surgery for 

pTN2M0 stages after preoperative chemothera

py. This seems quite similar to the results 

presented by LacI.20 Therefore, we nolonger 

recommencl preoperative neoadjuvant chemo

therapy for SCLC and close the input for our 

ISC Study III. 

We conclude that presented clata imply that 

30 months- and 5-year survival rate of patients 

with SCLC at pTNM stage 1, II and pT3N0M0 

becomes substantially improved by initial com

plete surgical resection ancl intensive postopera

tive chemotherapy. The results are superior to 

preoperative chemotherapy followed by adju

vant surgery. As long as pTN2M0R0 SCLC can 

be completely resected, surgery with an intent 

to cure should be performed as the first step 

of multimoclality treatment. The indication for 

surgery for SCLC should be the same as for 

NSCLC. As surgery is not yet generally accep

ted as the crucial first step of multimoclality 

treatment of SCLC, the intensification of co

operation and/or indepenclent studies are neces

sary to confirm our promising results. Finally, 

our results should be convincing enough to 

stimulate future cooperation to get a substantial 

number of patients in each of the different 

prognostic subgroups, necessary for general re

commenclations. We strongly recommend full 

attention to be paid to cliagnostic procedures, 

as these have been effective in Japan.21 At 
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least, such efforts are indicated for high risk 

groups, which can be defined. With an increa

sed therapeutic efficacy and with an increased 

number of longterm survivours, including cures, 

measures for early diagnosis became even more 

justified. 
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Lasers in broncho-pulmonary cancer 

Keyvan Moghissi 

Goole and District Hospital and University of Hull, Norih Humberside, U.K. 

In a JO year period laser photoradiation was used in 687 patients with lung cancer. Patients are 
grouped taking into account the type of laser employed and their treatment method. An overall 
majority of 628 received yttrium aluminium gamet (YAG) laser treatment in 3 sub-groups: la) 350 
patients with inoperable broncho-pulmonary cancer and substantial intra-luminal obstruction received 
a total of 750 treatment sessions. 1 b) 99 patients had operable coin lesions which were excised by 
Y A G laser Jollowing standard limited thoracotomy. l c) I 79 patients had laser assisted lung resection. 
Group 2 consisted of 59 patients with inoperable extensive lung cancer who received bronchoscopic 
photodynamic therapy (PDT) having been presensitized 24-48 hours prior to radiation with 630 nm 
red light. All patients who unclerwent encloscopic treatment (group la ancl group 2) had symptom 
relief as a result of the bronchial clesobliteration. There was no procedure relatecl mortality. Patients 
unclergoing YAG laser treatment hacl more immecliate relief, whilst those receiving PDT hacl better 
long-term results with survival of o ver 36 months comparecl with 25 morith.1· for group la patients; 
3 patients clied in the combined groups I b ancl I c. There was no mortality in the 99 patients who 
hacl local laser excision of tumour. We conclude that lasers have consiclerable potential in 
broncho-pulmonary tumours allowing both palliation and economic lung resection. PDT has curative 
potential in some tumours. 

Key worcls: lung neoplasms; laser surgery 

Introduction 

The acronym laser stands for Light Amplifica

tion by Stimulated Emission of Radiation. In 

simple terms this signifies change in the cnergy 

levels of an atom leading to photon (unit of 

light) emission and interaction with other exci

ted atoms or molecules which go on to stimulate 

the emission of further photons leading to light 

Correspondcncc to: Prof. K. Moghissi, B.Sc, MD, 
FRCS, Goolc & District Hospital, Woodland Avcnuc, 
Goolc, Nmth Humbcrsidc, DNl4 6RX, Unitcd King
dom. 

UDC: 616.29-006.6-089:535 

amplification. Lasers are named after the active 

medium from which they derive their lasing 

action. This medium can be solid, as in the 

ruby laser, liquid, as in the dye laser, or gas as 

used in the C02 laser. The overall biological 

effects of lasers are determined by light/tissue 

interaction which is governed by reflection, 

transmission, scattering and absorption. Of 

these it is the absorption of the light in tissue 

which is responsible for both the type and size 

of tissue injury and response. In practice tissue 

injury and response to laser radiation are tran

slated as coagulation, vapourisation, burning 

and necrosis. 
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Nevertheless whilst ali lasers are "light" 

energy their lasing medium and the physical 

characteristics of their light as well as the deli

very system of that light to the target tissue will 

determine the specific tissue response which 

reflects their therapeutic effect. 

Of the many laser devices available two are 

currently in common use in broncho-pneumo

nology: 

l. YAG laser

The Neodymium yttrium aluminium gamet (Nd 

YAG) laser emitting electro-magnetic radiation 

at 1064 nm is a laser with multiple potentials. 

Y AG laser light can be delivered through opti

cal fibres and is therefore suitable for tracheo

bronchial endoscopic use. Since the delivery 

fibres in the YAG can extend to some distance 

from the generator, its use in intra-operative 

situations is also a practical possibility. 

2. Dye laser and photodynamic therapy (PDT)

A more recent development in medica! laser 

teclmology has been the development of PDT. 

This is based on pre-sensitization of cancer 

tissue by a chemical, followed by its exposure, 

after an interval of 24-72 hours, to laser light 

of an appropriate wave Iength. The interaction 

between chemical and light in the presence of 

oxygen has a cytotoxic effect which leads to 

necrosis of the exposed tissue. The chemical 

most commonly used is a derivative of haema-

toporphyrin .. This, administered intravenously, 

concentrates predominantly into cancer tissue, 

as compared with normal tissue, in 24 to 72 

hours. 

The laser equipment for PDT is a dye laser 

emitting red light of 630 nm delivered via an 

optical fibre with an end diffuser. Thus far PDT 

has been used almost entirely for endoscopic 

treatment of broncho-pulmonary cancer. 

In this paper we present our experience in 

the use of lasers in broncho-pulmonary cancer, 

and will outline our current views on the place 

of lasers is such cancers. 

Patients and methods 

During a 10 year period up to December 1 1993 

we have used lasers in the treatment of 687 

patients with broncho-pulmonary cancer. Prin

cipally two types of lasers were employed in 

these patients, either endoscopically or at ope

ration. Therefore patients are grouped firstly 

according to the type of laser and secondly 

based on their treatment method (Table 1). 

All patients had routine work up which inclu

ded clinical, radiological and endoscopic exami

nation to assess operability, histology and pre

operative staging, either before or following 

their referral to our centre. 

Equipment and Method 

The equipment for group 1 patients (Y AG 

Table l. Lasers in broncho-pulmonary cancer, personal expcriencc. 

Type of Laser Trcatment Sub-Group Paticnt Nr Treatment Nr 
Method 

Ali la, lb, le 628 1028 
Endoscopic la 350 750 

GROUPl Excision of 
YAG Nodulc lb 99 99 

Laser Assisted 
Pulmonary 
Resection le 179 179 

GROUP2 Endoscopic 59 101 
PDT 

Tota! Ali Ali 687 1129 

Y AG = yttrium aluminium gamet (laser) 
PDT = photodynamic thcrapy (laser) 
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laser) treatment consisted initially of a Fibrelase 
100 (Pilkington) and later a Sharplan 3000. 
Both were Nd YAG (1064 nm) lasers capable 
of supplying up to 100 watts of power either 
for 1-25 seconds pulses or for continuous appli
cation and delivered through an optical fibre 
with a diameter of 0.6 mm. Patients in Group 
la had bronchoscopic Y AG laser treatment 
under general anaesthesia using a rigid Mog
hissi-J essop 1 bronchoscope. Repeated pulses of 
30-60 watts for periods of 3-5 seconds were 

· used, employing the laser in its non-contact
mode, the aim being evaporation of the obstruc
ting bronchial tumour. The treatment was re
peated as necessary at intervals ranging from
6-12 weeks. Some patients in this group had
adjuvent radiotherapy.

Patients in Group lb had limited thoracotomy 
using conventional surgical methods to assess 
the tumour and its extent. Non-contact mode 
of Y AG laser was then used to excise locally 
the tumour according to previously described 
methods.2

• 
3 In practice the healthy parenchyma 

around the tumour was evaporated and the 
tumour was shelled out. Only segmenta! and 
subsegmental broncho-vascular structures nee
ded securing by surgical elips. Smaller bronchial 
branches and blood vessels could be sea!ed off 
by the laser itself. In those cases with superficial 
tumours no additional measures were required. 
In some cases it was necessary to suture the 
gap left through the Iocal excision of deeper or 
larger tumours. 

In Group le patients pulmonary resection 
was carried out principally using conventional 
methods. YAG laser was used in these cases 
to assist the separation of segments or !obes in 
order to reduce the broncho/pulmonary surface 
air leak and to acheive haemostasis. In some 
cases a small extension of the tumour to the 
neighbouring lobes/segments required wedge 
excision of this area which was undertaken 
using laser. 

Group II patients received endoscopic PDT. 
They were first given intravenously 2 mg/Kg 
body weight Polyhaematoporphyrin or Photo
frin II followed by exposure to laser light (Fi
gure 1). 

PDT IN BRONCHIAL CANCER 

ASSESSMENT 
TUMOUR [SITE 

:XTENT 
t PH OTOSENSITIZER I.V. INJECTION 

INTERVAL i 
EXPOSURE OF TUMOUR PH. SENSITIZED TISSUE TO LASER LIGHT 

ASSESS + MONITOR RESULTS 

� 

)�(\< 

),'f\( 
Figure l. Schcmatic protocol of cndoscopic photo
dynamic thcrapy (PDT). 

Endoscopic PDT treatments were undertaken 
under general anaesthetia via both rigid and 
fibreoptic bronchoscopes, according to the pre
viously described protocol. 4 Placement of the 
optical fibre with end diffuser was through the 
biopsy channel of the instrument. In all cases 
the treatment was interstitial; that is the diffuser 
was introduced into the bulk of the tumour. 

Assessment of results 

Endoscopic treatment (group 1 & 2) results 
were recorded as follows: 

- Change in % of opening of bronchial dia
meter. 

- Improvement/deterioration in WHO per
formance status, and pulmonary function (FVC 
and FEVl). 

- Radiological changes. Patients were assess
ed 1 month post-treatment and then at 3 mont
hly intervals. 
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- Survival.
- Microscopic clearance (if any).
Results in Group lb and le were assessed as

follows. 
- Hospital mortality.
- Complications (post-operative).

Hospital stay.
- Survival.

Results 

Group la 

350 patients (275 male and 75 female) aged 
43-85 (mean 73.5) received 750 treatments (2.2
treatments/patient). Ali had extensive unresec
table Jung cancer with substantial > 50 % bron
chial luminal obstruction (range 50-95 % , mean
75%).

Table 2 presents the post-treatment data. 

Table 2. Endoscopic Y AG laser treatment for exten
sive inoperable broncho-pulmonary cancer (n 350). 

Results 
No procedure related mortality 
Improvement in bronchial opening (43 % mean)* 
Improvement in FVC: 0.1 litre* 
Improvement in FEVl: 0.05 litre* 
Symptom relief: Immediate - lasting 4-12 weeks 
Survival 2-25 months 

* 1 month post trcatmcnt 

Group lb 

There were 99 patients in this group (62 male 
and 37 female) aged 33-80 years (mean 64.8). 
Eleven patients (11 % ) in this group had lymph 
node involvement on exploration. One patient 
died in hospital due to cardio-respiratory fail
ure. Three patients had prolonged air leak 
necessitating prolonged tube drainage. 

Hospital stay was 5-22 days (mean 9 days). 
Pulmonary function carried out 4-6 months 

post-operatively showed a mean FVC and 
FEVl deterioration compared with pre-opera
tive figure of 11 % and 4 % respectively. Unex
pectedly there was improvement post-operati
vely of FVC and FEVl in 15 % and 17 % of 
patients respectively. Long-term results have 
been related to the histology and staging. 

Group le 

In this group there were 179 patients (120 male 
and 59 female) age 45-71 (mean 64.5). Ali had 
conservative lung surgery of lobectomy in which 
laser was used as a complementary measure to 
excise small subsidiary lesions separately or as 
a continuation of the main tumour. Twelve 
patients (7 % ) in this group had bilateral thora
cotomy for a second tumour or metastases. The 
total mortality was 2 (1.1 % ). Long-term survi
val depended on the stage of the disease. 

Group 2 

There were 59 patients ( 47 male and 12 female) 
in this group, age 52-80 years (mean 75.5). Ali 
patients had inoperable Stage III tumour. 

Table 3 shows the post-treatment data of 
these patients. 

Table 3. Endoscopic PTD for broncho-pulmonary 
cancer (n = 59). 

Results 
No procedure related mortality 
1 patient with mild skin photosensitivity reaction 
lmprovement in bronchial % opening 71 % (mean)* 
Improvement in FVC: 0.47 litres (mean)* 
Improvement in FEVl: 0.35 litres (mean)* 
Symptom relief: Lasting for 8-18 weeks 
Survival: 2-36 months 

* 1 month aftcr trcatmcnt 

Discussion 

It is generally accepted that surgical resection 
of the tumour and its satellite lymph nodes, is 
the treatment of choice for ali resectable non
small cell lung cancer. It is also an undisputable 
fact that only the minority of lung cancer suffe
rers qualify for receive such surgical treatment. 
Illustration of this fact may be furnished by 
referring to statistics provided by the Yorkshire 
Regional Cancer Organisation, an organisation 
which registers ali cancer throughout the York
shire Region of the UK, with a population of 
3.6 million. Some 2760 cases of Jung cancer are 
diagnosed yearly, of which 9. 6-11. 8 % receive 
surgical treatment. 5 When one considers that 
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many of the operated patients will have recur

rence of their turno ur, it becomes clear that at 

presentation a great many patients with Jung 

cancer are receiving treatment which can be 

classified as palliative. It is against this back

steet was perceived. In fact, from the beginning 

of its introduction to the medica! field, much 

of laser research has centred around evaluation 

of its benefit in cancer therapy generally and is 

directed towards palliation of patients with ex

tensive turno ur more specifically. 

In broncho-pulmonary cancer lasers have 

been used predominantly for endoscopic treat

ment. Since the early 1980's thousands of pa

tients have received bronchoscopic Y AG laser 

treatment for palliation of their broncho-pulmo

nary cancer. This is well reflected in the number 

of surveys and review articles.6
·
8 Our series of

350 patients (Group la) confirms the previous 

findings. In addition our experience suggests 

that in a selected group of patients laser treat

ment coupled with external beam radiotherapy, 

thus combining intra-Iuminal with external ra

diotherapy achieves palliation over a Ionger 

period. 

Endoscopic PDT in our series of 59 patients 

had given stili better symptom relief results and 

Jonger survival confirming our previous fin

dings9 that not only is PDT beneficial in exten

sive Jung cancer with bronchial obstruction, but 

its benefits are more substantial and last for a 

longer duration thas those of YAG laser. Some 

authors9· 10 believe that endoscopic PDT is 

indicated only in early endobronchial tumours. 

Our results and those of some other authors11
-
15 

demonstrate conclusively the value of PDT in 

early as well as extensive Jesions when there is 

substantial obstruction of the bronchial lumen. 

Intra-operative use of YAG laser in pulmo

nary surgery generally and Jung cancer more 

specifically has received Jittle attention. Never

theless our previous studies2• 3• 16 and the results

of the present series clearly point out the 

advantages of the technique in which a nodular 

tumour is locally excised through a Iimited 

thoracotomy. In effect the use of laser allows 

patients with borderline pulmonary function to 

undergo Jung resection for cancer because the 

technique is attended by preservation of pulmo

nary parenchyma which is essential to such 

patients. The Jow operative mortality16 and 

insignificant post-operative complications are a 

reflection of this and alsoof the capability of 

YAG laser to seal off blood vessels and minute 

airways. 17 It is obvious that pre-operative asses

sment of pulmonary function and nodal status 

are particularly important in patients submitted 

to this type of surgery. 

The association of laser with conventional 

surgery in Group le is another way of achieving 

conservative parenchyma saving surgery. It is 

to be emphasised that the use of laser either 

for local excision of "coin" lesions or in associ

ation with conventional surgery will not and 

should not compromise the oncological integrity 

of the Jung cancer operation. To the contrary, 

it will add to the safety of the resectional 

surgery because of the destructive action of 

Jasers on cancer tissue. 

Conclusions 

The use of Iasers makes an important contribu

tion to the treatment of Jung cancer. Employed 

endoscopically they can disperse obstructive 

intraluminal Jesions, thus improving ventilation. 

They can also reduce cough, frequency of hae

moptysis and chest infection. 

YAG laser and/or PDT used individually 

(and in some cases alternately) can achieve 

desobliteration of the airway. 

In early tumours confined to the bronchial 

wall alone cure may be attained using endosco

pic PDT. 

At the present tirne intra-operative indica

tions of laser in Jung cancer is confined to YAG 

which is particularly useful in local excision of 

nodular tumours. 

The potential intra-operative usage of PDT 

has yet to be defined. 

References 

1. Moghissi K, Jessop T, Deneh M. A new broneho
seopy set for laser therapy. Thorax 1986; 41:
485-6.



364 Moghissi K 

2. Moghissi K, Dench M, Goebells P. Experience in
non-contact Nd Y AG laser in pulmonary surgery:
A pilot study. Eur J Cardio-thorac Surg 1988; 2:

87-94.

3. Moghissi K. Local excision of pulmonary nodular
(coin) lcsion with non-contact yttrium aluminium
garnet laser. J Thorac Cardiovasc Surg 1989; 97: 

(1): 147-51.

4. Moghissi K, Parsons RJ, Dixon Kate. Photodyna
mic therapy (PDT) for bronchial carcinoma with
the use of rigid bronchoscope. Lasers in Medica!
Science 1992; 7: 381-5.

5. Lung Cancer. In: Joslin C, Rider L eds. Cancer
in Yorkshire Cancer Registry - Special Report
Series l. 1992.

6. Toty L, Personne C, Golchen A, Vourc H. Bron
choscopic management of tracheal lcsions using
the neodymium yttrium aluminium garnet laser.
Thorax 1981; 36: 175-8.

7. Dumon JF, Reboud E, Garbe L, Aucomte F,
Merk B. Treatment of tracheo-bronchial lesions
by laser photoresection. Chest 1982; 81: 278-84.

8. Hetzel MR, Smith SGT. Endoscopic palliation of
tracheo-bronchial malignancies. Thorax 1991; 46:

325-33.

9. Moghissi K, Dixon K, Parsons RT. A controlled
tria! of Nd Y AG laser versus Photodynamic the
rapy for advanced malignant bronchial obstruct
ion. Lasers in Medica/ Science 1993; 8: 269-73.

10. Hayata Y, Kato H, Konaka C, et al. Haematopor-

phyrin derivative and photoradiation therapy in 
early stage Jung cancer. In: Berns MW ed. Haema
toporphyrin derivative photoradiation therapy of 
cancer. New York: Alan R Lisse Inc, 1984: 39-47. 

11. Cortese DA, Bronchoscopic photodynamic the
rapy of early Jung cancer. Chest 1986; 90: 629-31.

12. Vincent R, Dougherty T. Photoradiation therapy
in the treatment of advanced carcinona of the
trachea and bronchus. Pro Ciin Biol Res 1984;
170: 759-66.

13. Doiron DR, Balchum OJ. Haematoporphyrin de
rivative photoradiation of endobronchial Jung can
cer. In: Andreoni A, Cubeddu R eds. Po171hyrin
in tumour plzototherapy. New York and London:
Plenum Press 1984; 355-403.

14. McCaughan JS Jr, Williams TE Jr, Bethel BH.
Photodynamic therapy of endobronchial tumours.
Lasers Surg Med 1986; 6: 336-45.

15. Locicero J III, Metzdorff M, Almgren C. Photo
dynamic therapy in palliation of late stage obstruc
tion non-small celi Jung cancer. Chest 1990; 98:

97-100.

16. Moghissi K. Experience in limited Jung resection
with the use of laser. Lung 1990; Suppl: 1103-
1109.

17. Moghissi K, Dench M, Neville E. Effect of the 
non-contact mode of YAG laser on pulmonary
tissues and its comparison with electrodiathermy;
An anatomo-pathological study. Lasers in Meclical
Science 1989; 5: 17-23.



Radio/ Oncol 1994; 28: 365-8. 

Long-term results of primary surgery for stage I small celi 
lung cancer 

Gaetano Rocco, Maurizio Tondini, Fabio Massera, Gerolamo Rossi, Claudio 
Della Pona, Mario Robustellini, Andriano Rizzi 

Division of Thoracic Surgery, E. Morelli Regional Hospital, Sandalo, Italy 

Between January 1979, and December 1993, 17 patients (15 females and 2 males; mean age 57.9 ± 2.8 

(SEM) yrs., median 55 yrs, (range 43-78) with stage 1 small-cell lung cancer underwent primary 
surgery followed by adjuvant polychemotherapy and prophylactic cranial irradiation. In no instance 
was preoperative histological diagnosis available. The extent of resection included a lobectomy in 9 

patients, a pneumonectomy in 1, and a segmenta! resection in 7. Postoperative chemotherapy included 

three cycles of cyclophosphamide - Z 000 mg!m2
, vincristine - 1.3 mg!ni2, doxorubicin or epidoxoru

bicin 60 mg!ni2, administered every 21 days, followed by three additional cycles of cisplatin -

25 mg!m2
, and VP16-120 mg!m2

, administered in 3 consecutive days every 21-28 days. Prophylactic 
cranial irradiaton was given concurrently with the first cycle of chemotherapy and immediately after 
surgery. Actuarial 5-year survival was 47% (Kaplan-Meier method). Median survival was 61 months. 

No statistically significant difference in terms of survival was detected between lobectomy and other 
procedures (p 0.2, log-rank test). 

Key words: Jung neoplasms-surgery; carcinoma, oat celi, survivaJ analysis 

Introduction 

Combined treatment modalities for stage I 

small-cell Jung cancer are advocated in order 

to obtain Jong-term survival. 1 Surgery of the 

peripheraJ stage I small-cell carcinoma is war

ranted both for diagnostic and therapeutic pur

poses. Recently, the thoracoscopic approach 

has gained the favor of surgeons deaJing with 

suspected lesions in the peripheraJ lung,2 thus 

reducing postoperative morbidity. 

Correspondence to; Gaetano Rocco, M.O., Division 
of Thoracic Surgery, E. Morelli Regional Hospital, 
via Zubiani 33, 23039 Sondalo (Sodrio), ltaly. 
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We report our experience concerning the 

management of stage I (T1NO/T2NO subsets) 

small-cell carcinoma over a 15-year period. 

Material med methods 

Between January 1979, and December 1993, 17 

patients (15 males and 2 femaJes; mean age 

57.9 ± 2.8 (SEM) yrs., median 55 yrs., (range 

43 -78) with stage I small-cell Jung cancer 

(SCLC) underwent primary surgery followed 

by adjuvant poJychemotherapy and prophyJactic 

craniaJ irradiation. In no instance was preopera

tive histoJogicaJ diagnosis avaiJabJe. In ali pa

tients, a peripheral noduJe was visible on stan-
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dard chest x-ray. The staging procedure for 

clinical stage I disease did not include a preope
rative mediastinal exploration because of the 

lack of mediastinal node enlargement at CT 

evaluation. 

A muscle-sparing limited thoracotomy was 

used in our early series. 

Since 1992, video-assisted thoracoscopy was 

routinely used for resection of the nodule which 

was removed from the pleural cavity via an 

accessory thoracotomy ( comparable in lenght 

to the previously used muscle-sparing limited 

thoracotomy). An effort to sample accessible 

nodal stations was routinely made. The extent 

of resection included a lobectomy in 9 patients, 

a pneumonectomy in 1, and a segmenta! resec

tion in 7. 

Intraoperative frozen section of the surgical 

specimen was obtained in ali cases. Nine pa

tients with stage I disease had a Tl and 8 had 

T2 subset. 

Postoperative chemotherapy included three 

cycles of cyclophosphamide - 1000 mg/m2
, vin

cristine - 1.3 mg/m2, doxorubicin or epidoxoru

bicin 60 mg/m2
, administered every 21 days, 

followed, more recently, by three additional 

cycles of cisplatin - 25 mg/m2
, and VP16 -

120 mg/m2
, administered in 3 consecutive days 

every 21-28 days. Prophylactic cranial irradia

tion (PCI) (30 Gy) was given concurrently with 

the first cycle of chemotherapy and immediately 

after surgery. 

The survival rates were calculated according 

to the Kaplan-Meier method.3 

Results 

Histologic examination showed a pure small 

celi carcinoma in ali cases. 

There were no surgery-related deaths nor 

postoperative complications. 

As of December 1993, 11 patients are alive 

and without evidence of disease. The longest 

survival has been 150 months. 

Six patients died from disseminated disease 

with a longest survival of 48 months. In no 

instances was relapse of the disease in the 

primary site detected. 

Actuarial 5-year survival was 47 % (Kaplan

Meier method) ( Figure 1). Mean and median 
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Figure 1. Overall survival of patients with stage 
SCLC (Kaplan-Meier method). 

survivals were 58 ± 10.4 (SEM) and 61 months, 

respectively. No statistically significant diffe

rence in terms of survival was detected between 

lobectomy and other procedures (p = 0.2, log

rank test) (Figure 2). Similarly, no significant 
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Figure 2. Survival of patients with stage I SCLC 
subjected to lobectomy. 

difference in survival was seen between Tl and 

T2 subsets (Figure 3). 
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Figure 3. Survival of patients with stage I SCLC by 
stage (Tl vs TI). 
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No signs of PCI-related toxicity to central 

nervous system (CNS) were noted. 

Discussion 

Only 10 % of patients with SCLC present with 

a peripheral nodule. 1 The 5-year survival of 

these patients is comparable to that of patients 

with other histotypes.1 In our limited series, the 

5-year survival of patients with stage 1 SCLC

reached an actuarial survival of 47 % which

compares favorably with the 59.5 % for TINO
and the 27.9 % for TINO reported in one

study.1 Similar results have been obtained in a

multi-institutional study focused on initial sur

gery followed by chemotherapy (55 % 4-year

survival for stage I SCLC).4 

The addition of chemotherapy, chest radio

therapy and prophylactic cranial irradiation in 

patients with Iimited disease has been advocated 

in order to obtain better Iocal control and to 

avoid systemic recurrences. 1 Based on the ob

servation of a very low incidence of brain 

metastases from stage I SCLC and the reported 

CNS toxicity, the routine resort to PCI is under 

debate.4 

Furthermore, TXNO subsets are reported to 

have a 50 % chance of systemic reccurences 

after surgery, and an identical 50 % chance of 

local recurrence after chemotherapy. 1 In an 

effort to improve overall survival rates, we used 

this aggressive approach in our patients with 

stage I disease. Local control at the primary 

site was obtained and adjuvant treatments were 

well tolerated as no significant morbidity was 

reported. 

Preoperative diagnosis of a peripheral nodule 

can be obtained through either needle biopsy 

or surgical resection. The latter is achieved via 

a thoracotomy or, more recently, via a thora

coscopic approach.2 In our case, the significant

false-negative rate of transthoracic needle 

biopsy has impaired the overall sensitivity of 

this procedure.5 

Of greater importance is the possibility to 

draw distinction between SCLC and well-diffe

rentiated neuroendocrine tumors which are 

amenable to surgery alone.1 To do so, an 

adequate specimen is needed in order to obtain 

a fina! pathologic analysis.1 Accordingly, we 

believe that surgical resection only can provide 

an adequate tissue sample for this precise discri

mination. 

Before the thoracoscopic era, we favored a 

muscle-sparing limited thoracotomy for the 

diagnosis and resection of undefined peripheral 

nodules. Recently, the role of surgical staging 

procedures in the management of SCLC has 

been emphasized.1 According to an observation 

made by the Toronto Lung Cancer Study 

Group,6 nearly 48 % of the patients with clinical 

stage I disease will be upstaged after histological 

examination of the surgical specimen. As a 

result, prethoracotomy mediastinal exploration 

is indicated,4 for the evidence of N2 disease 

which is a contraindication to resection.7 In this 

setting, video-assisted thoracoscopic techniques 

may be of value,8 although, in our series, we 

have not observed a remarkable advantage of 

thoracoscopy over minithoracotomy as far as 

postoperative morbidity and hospital stay are 

concerned. 

In conclusion, we emphasize the role of sur

gery as a part of a multimodality approach to 

stage 1 SCLC, yielding better local control of 

the primary and attendant satisfactory Iong

term survival rates. 6· 9
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Surgery for Jung cancer in the elderly 
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Between January 1979 and December 1993, 162 patients aged more than 70 years underwent surgery 

far lung cancer. Thirty-eight patients (23 %) were last to follow-up. Overall median survival was 

32 months. The overal five-year survival was 24 % (Kaplan-Meier method). Age, histological type, 

stage and adjuvant treatments far stage 11/A were not significantly realted to survival. Female sex 

(p = 0.03), and extent of resection (p 0.02) significantly correlated to survival. Lobectomies were 

associated with a better survival than pneumonectomies (p = 0.03), the latter showing a better outcome 

than lesser resections (p = O. 03). The extent of resection was the only variable indipendently 

influencing the overall survival (p = 0.007). Median disease-free survival was 24 months. Female 
sex (p = 0.03) was the only indipendent predictor of disease-free survival by multivariate analysis 
(p = 0.02). 

Surgery for lung cancer in the elderly can be performed with acceptable long-term results in terms 

of overall and disease-fi·ee survival. The indications for pneumonectomy should be carefully weighed 

against potential postoperative risks. Even in the elderly patients, resections lesser than lobectomy, 

although functionally more acceptable, entail a greater risk far local recurrences. 

Key words: lung neoplasms-surgery; aged; survival analysis 

Introdnction 

In the early 70's, it was perceived that Jung 

cancer patients older than 70 years could not 

be suitable surgical candidates. 1 

The advances in anesthesia and the improve

ment in surgical technique enabled this popula

tion to benefit from the only effective treatment 
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Sondalo, via Zubiani 33, 23039 Sondalo (Sondrio), 
Italy. 
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for lung cancer.1 Conversely, surgical considera

tion for octogenarians is now under debate.2 

We report our 15-year experience on the 

surgical treatment of Jung cancer in patients 

older than 70 years. 

Material and methods 

Between January 1979 and December 1993, 

162 patients (146 males and 16 females) aged 

more than 70 years underwent surgery for Jung 

cancer. 

A clinically significant chronic obstructive 
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pulmonary disease was found in association 

with lung cancer in over 90 % of our patients. 

Preoperative workup included a careful eva

luation of the performance status, an accurate 

assessment of pulmonary reserve through spiro

metric tests and the determination of maximum 

oxygen consumption. Cardiologic profile was 

documented by routine examination, ECG, and 

ultrasound, as indicated. Borderline function 

required ventilation/perfusion seans or 24-hour 

ECG monitoring. In no instance was preopera

tive coronary arteriography indicated. 

Special attention was paid to preoperative 

physical therapy focused on postural drainage 

and diaphragmatic training. 

Until recently mediastinoscopy was not inclu

ded, among staging procedures for lung cancer. 

When an N2 disease was suspected, a muscle

sparing limited thoracotomy was used with me

diastinal node sampling and frozen section. 

CT evaluation of the brain was obtained 

routinely, whereas bone seans were done in the 

presence of symptoms suspicious for skleletal 

involvement. 

For the sale of simplicity, the patients were 

grouped according to their age (group 1, includ

ing 110 pts. aged 70 to 73 years; group 2 

including 36 pts. aged 74 to 76 years; group 3 

including 16 pts. aged 77 yrs and older), gender 

(males = 146; females = 16), stage (I = 101 pts.; 

II = 11 pts.; IIIA = 50 pts.), histologic type 

(epidermoid = 97 pts.; adenocarcinoma = 47; 

other = 18 pts.), the extent of resection (lobec

tomy = 110 pts; pneumonectomy = 27 pts.; oth

ers = 24 pts.; unknown = 1), and the admini

stration of adjuvant treatment for stage IIIA 

(yes = 20 pts.; no = 14 pts.). 

The influence on survival and disease-free 

interval of these variables was evaluated by 

univariate (log-rank test or Mann-Whitney U 

test for two groups, and Kruskal-Wallis test for 

multiple groups) and multivariate analysis (Cox 

proportional hazard regression model), as ap

propriate. 3· 4 

Twenty-eight patients (17 % ) were lost to 

follow-up. These patients were evenly distribut

ed among the three groups (stage I = 10; stage 

II = 1; stage IIIA = 17). Accordingly, we be-

lieve that this relatively high percentage of 

lost-to-follow-up patients has not affected the 

statistical analysis. 

Results 

Overall mean and median survivals were 22. 

7 ± 2.1 (SEM) and 32 months (range, 1-132), 

respectively. The overall five-year survival was 

24 % (Kaplan-Meier method) (Figure 1). The 
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Figure l. Survival by agc groups. 

5-year survival rates for patients aged 70-73,

74-76, and 77 years and older, were 30 % , 19 %

and 13 % , respectively.

Age (p = 0.16), histological type (p = 0.5) 

(Figure 2), and stage (p = 0.09) were not signi-
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Figure 2. Survival by histology. 

-s- Other 

ficantly related to survival, although there is a 

trend towards better survival in patients with 

earlier stages of the disease. 
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p 

Although no statistically significant difference 

was detected between stages I and II of the 

disease, stage I patients fared somewhat better 

than those with stage IIIA (p 0.03). The 

estimated 3-year survival for stage I and IIIA 
patients was 48 % and 36 % , respectively. For 

T3 and N2 subsets, 3-year survival was 39 % 

and 33 % , respectively (NS). While T3 patients 

showed a 19 % 5-year survival, no 5-year survi

val was established for N2 patients (Figure 3). 
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Figure 3. Ovcrall survival and survival by stagc in 
clderly patients undergoing surgery for lung cancer. 

Adjuvant treatments for stage IIIA disease 

did not improve the survival (p 0.4, log-rank 

test). 

No patients with stage II Jung cancer reached 

a 3-year survival. 

Female sex (p = 0.03 log-rank test; p = 0.009 

Mann-Whitney U test) (Figure 4), and the 
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Figure 4. Survival by gcndcr. 

extent of resection (p 0.02, Kruskal-Wallis) 

significantly influenced the survival. 

Elderly patients subjected to lobectomies had 

a better survival than those with pneumonecto

mies (p = 0.03), the latter presenting with a 

better outcome than those with Iesser resections 

(p = 0.03). 

Opera ti ve mortality, defined as death occurr

ing within 30 days from surgery, was 2.4 % ( 4 

patients). Two patients in the younger age 

group with stage IIIA epidermoid carcinoma 

died after lobectomy (1) and pneumonectomy 

(1). In addition, two patients in the middle age 

group with epidermoid (1) and adenocarcinoma 

. (1) died in the postoperative period. They had 

undergone a lobectomy and a pneumonectomy 

for stage I and IIIA disease, respectively. Adult 

respiratory distress syndrome was the cause of 

death in ali but one patient who died from 

post-pneumonectomy pulmonary embolism. 

By multivariate analysis, the extent of resec

tion was the only variable indipendently 

influencing survival (p = 0.007). 

Overall mean and median disease-free survi

vals were 21.6 ± 2.1 (SEM) and 24 months, 

respcctively. 

Female sex (p = 0.03, Iog-rank test; p 0.08, 

Mann Whitney U test), and lobectomy 

(p = 0.02), were significantly related to disease

frec interval. The former was the only indipen

dent predictor of discase-free survival by multi

variate analysis (p = 0.02). 

Discussion 

The indications for resection of lung cancer in 

Japanese octogenarians have been expanded, 

based on the remarkable life expectancy in 

these patients (6.9 and 8.7 years for men and 

women, rcspcctively).1 

Osaki and coworkers have also observed a 

5-year survival rate of 25.4 % for resected pa

tients aged 70-79 ycars.1 Although thc agc

groups in our study are different, we found a

comparable overall 24 % 5-year survival with a

26 % 5-year survival if ages from 70 to 77 years

wcre considered together. Our 13 % 5-year
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survival for patients older than 77 years is 

worse than the reported 32.2 % 5-year survival 

for octogenarians.1 Considering the high num

ber of patients !ost to follow-up that were 

included among the censored cases, we believe 

that our figure could be underestimated. 

Our overall 2.4 % operative mortality com

plies with the one reported by Yellin. 2 Signifi
cantly, no deaths occurred in the group of 

patients older than 77 years. Rigid functional 

selection criteria are crucial for obtaining low 

mortality rates since cardiorespiratory compli

cations are reported to be a major prognostic 

factor of long-term survival. 1

As noted by others, 1 elderly patients with 

IIIA disease have acceptable 3-year survivals. 

In this setting, no statistically significant diffe

rence was noted in our series ad to T3 vs. N2 

subsets. However, after the 3-year limit, there 

is a worse prognostic trend for patients with N2 

disease. 

Surprisingly, there is no 3-year survival for 

stage II disease in our series. Although the 

number of stage II patients is too small to draw 

definitive conclusions, the lack of an adequate 

mediastinal staging might have played a role in 

underestimating N2 disease. 

In our series, those patients undergoing lo

bectomy had a better survival than patients 

subjected to other surgical procedures. This 

finding is most probably attributable to the 

greater functional impairment caused by pneu

monectomy, and to the overall likelihood of 

recurrence with lesser resections than with lo

bectomies. 5 

Surgery for lung cancer in the elderly can be 

performed with acceptable long-term results in 

terms of overall and disease-free survival. 1 The 

resort to pneumonectomy should be carefully 

weighed against potential postoperative risks.2

Even in the elderly patient, resections lesser 

than lobectomy, although functionally more ac

ceptable, are associated with greater risk of 

local recurrences. 

References 

l. Osaki T, Shirakusa T, Kodate M, Nakanishi R,
Mitsudomi T, Ueda H. Surgical treatment of Jung
cancer in the octogenarian. Ann Thorac Surg 1994;
57: 188-93. 

2. Yellin A. Invited commentary on Osaki.1 Idem.

3. Glantz SA. Statistica per discipline biomediche. 2'"1 

Ed. McGraw-Hill Italia srl, 1988.

4. Cox DR. Regression models and lifc-tables. IR Stat
Soc B 1972; 34: 187-220.

5. Ginsberg RJ, Rubenstein L, for the Lung Canccr 
Study Group. Paticnts with Tl NO 11011-SCLC Jung 
canccr. Lung Cancer 1991; 7S: 83. 



Radio/ Onco/ 1994; 28: 373-5. 

Carcinosarcoma of the lung 

Claudio Della Pona, Gaetano Rocco, Fabio Massera, Mario Robustellini, 
Gerolamo Rossi, Adriano Rizzi 

Division of Thoracic Surgery, E. Morelli Regional Hospital, Sandalo, Italy 

Between .Tanuary 1979, and December 1990, 1242 patients with primary lung cancers were observed 

in our Division. Among these, 3 (0.2 % - 1 male and 2 females; mean age 53 yrs.; range 40-75 
yrs.) had a postoperative diagnosis of carcinosarcoma of the lung. Stage I was found in 2 patients, 
and stage II disease (NJ) in l. The resection included lobectomy in 2 patients and wedge resection 
in 1. Postoperatively, the patients did not receive any adjuvant treatment. As of December 1993, 
only one patient (pT2NO) is alive and without evidence of disease at 36 months from surgery, with 
the other two patients showing short postoperative survivales (3 and 7 months). 

Key words: lung neoplasms-surgery; carcinosarcoma 

lntroduction 

Among rare primary tumors of the lung, carci

nosarcoma occurs in about 1 % . 1 Three patients 

recently observed and treated in our Division 

are the subject of the following report and the 

reason for our review of the literature. 

Patients and methods 

Between January 1979, and December 1990, 

1242 patients with primary lung cancers were 

observed in our Division. Among these, 3 

(0.2 % . 1 male and 2 females; mean age 53 

Correspondcncc to: Claudio Della Pona, M.O., Divi
sion of Thoracic Surgery, E. Morclli Rcgional Hospi
tal, Sondalo, Italy. 
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yrs.; range 40-75 yrs.) had a postoperative diag

nosis of carcinosarcoma (fibrosarcomatous va

riant) of the lung. 

Retrospective analysis of patients, records, 

revealed clinical stage I disease in 2 patients, 

and stage II disease (Nl) in 1 patient. 

In ali cases, clinical diagnosis was made by 

conventional preoperative workup including 

chest and brain CT evaluation, and abdominal 

ultrasound. Endoscopic findings were 

unremarkable. Cytology was positive for unde

fined epithelial carcinoma in only one patient. 

Based on CT findings preoperative mediasti

nal exploration was not indicated. 

The resection included lobectomy in 2 pa

tients and wedge resection in l. In ali patients, 

intraoperative frozen section yielded undefined 

carcinoma of the lung. Careful mediastinal no

dal sampling was done. No significant morbidity 

was reported. Postoperatively, the patients did 
not receive any adjuvai1t treatment. 
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Results 

In ali cases, postoperative histologic diagnosis 

revealed a spindle-cell fibrosarcomatous com

ponent (Figure 1). In one patient, the epithelial 

Figure l. Histologic specimcn with cpithelial and 
sarcomatous components. Hematoxylin-eosin original 
magnification x 40. 

component was adenocarcinoma, whereas in 

the other two it was squamous celi carcinoma. 

A special kit for immunohistochemical studies 

was used to detect, among other antigens, ke

ratin and vimentin in both the epithelial and 

sarcomatous components of the tumor.1
' 

2 

As of December 1993, only one patient 

(pT2NO) is alive and without evidence of di

sease at 36 months from surgery, with the other 

two patients showing short postoperative survi

vals (3 and 7 months) due to disseminated 

metastatic disease. 

Discussion 

The carcinosarcoma is a rare primary tumor of 

the lung ( about 1 % ) . 1 It develops in the perip

heral as well as in the central parenchyma.3 

Despite the overall poor prognosis (with a 

median survival of one year),3 there are some 

favorable indicators such as prevalent endo

bronchial growth, 1· 3 and the histological finding

of a fibromatous sarcoma-like component. 1 The 

detection of a polypoid lesion inside the bron

chus relates to early diagnosis due to bronchial 

obstruction symptoms. 1 In addition, extrabron-

chial tumors denote a higher degree of invasive

ness towards the chest wall. 2 Preoperative diag

nosis is rarely available also in the event of an 

endobronchial growth which at best yields an 

undefined epithelial tumor.2• 
4 

Crucial to the distinction among different 

histological subsets is the immunohistochemical 

analysis of a large surgical specimen. 1 

Accordingly, the role of transparietal fine 

needle biopsy in the diagnostic work-up seems 

to be limited. In addition, histological differen

tial diagnosis is to be made between carcinosar

coma and spindle-cell variant of squamous celi 

carcinoma. 3 This distinction can be important 

in a prognostic perspective. 3 

Histogenesis is controversial, 1 although the 

predominant view support the origin of the 

tumor from a omnipotent stem celi of the Jung 

tissue.5 

Complete surgical removal of the pathologic 

material is mandatory when both diagnosis and 

an attempt at cure are to be made. Nodal 

involvement, detected in up to 25 % of the 

patients,1 does not seem to worsen the overall 

prognosis. 6 The impact of adjuvant treatment 

on survival is unremarkable. 1
• 

3 

In one series of patients subjected to surgery 

plus chemo/radiotherapy, the longest survivor 

was alive at 22 months from surgery. 1 

In conclusion, despite a dismal prognostic 

outlook, surgery for carcinosarcoma of the lung 

is warranted in order to provide diagnosis and 

tentative cure. Adjuvant treatment is of no 

additional benefit in improving overall survival. 
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The role of radiotherapy in Jung cancer treatment. 
Report from Slovenia 

Miha Debevec 

Institute of Oncology, Ljubljana, Slovenia 

Background. In order to evaluate the role of radiotherapy in lung cancer treatment in Slovenia, 276 

pts treated in 1988 at the Institute of Oncology in Ljubljana were investigated. 

Patients and methods. There were 253 males and 23 females, aged 31---83 yrs (median 59); 6 pts 

had clinical St./, 19 St.//, 78 St.1/Ia, 65 St./Ilb and 108 pts had St./V lung cancer. Distant metastatic 

sites were as follows: generalised in 29 pts, bone in 32, brain in 21, !iver in 9 and other organs in 

14 pts. OJ 267 histologically confirmed lung cancers, 126 were squamous, 62 small-cell, 44 large-cell, 

23 adenocarcinomas, and 12 others (mixed, unspecified). Performance status (Karnofsky) was 

assessed as > 70 in 199, 50-70 in 57 and < 50 in 20 pts. Primary therapy was: RT in 189, RT +

ChT in 44, OP + postop. RT in 20, OP + ChT in 2, ChT in 14, and solely symptomatic in 7

pts. In 253 pts treated by RT, tumor dose was > 5.000 cGy ( = radical) in 88, palliative in 156, 

and only initial in 9 pts. RT as the only method of treatment was applied loco-regionally (& 

supraclaviculary) in 135, to local + distant metastases in 8, only metastases in 43, whereas in 3 pts 

first to distant metastases and later on to the lung. 

Results. By the end of 1993, 7/276 (2.5 %) pts were·still alive. One-year survival of ali treated pts 

was 25 %, anq, two-year 9 %. OJ 75 pts irradiated loco-regionally with radical doses, 49 % survived 
one year, 17% two years, and 3 % 5 years. There was a significant difference in the survival 

according to tumour dose (p<0.001) and performance status (p<0.001), but none with reference to 

clinical stage 1-Illb (p<0.1) and histology (p<0.1). Treatment response was assessed after loco

regional radiation in 79 %, and after radiation of metastases in 70 % of cases. 

Conclusions. Radiotherapy has proved beneficiat for the majority of our patients in terms of lije 

quality and short term survival. 

Key words: Jung neopJasms-radiotherapy, Jung cancer, radiotherapy; survivaJ anaJysis; indications, 

Jife quaJity 

Introduction 

Radiotherapy is the most common specific met-
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hod of Jung cancer therapy. Unfortunately, not 

so much owing to its success, but rather due to 

the Jack of more suitable treatment methods. 

Radiotherapy couJd be performed in cases of 
inoperabJe non-small and small-cell cancer with 

or without, chemotherapy. The aim of radiothe

rapy is to diminish the disease-related probJems 

caused by a Jung tumour and/or its regionaJ and 
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distant metastases, and to prolong the duration 

of survival, sometimes also to care. Another 

important reason is that such specific treatment 

maintains the patient's hope that not everything 

has been !ost yet, since the patient is not tratecl 

only symptomatically. 

In the selection of patients, we had to consid

der the actual possibilities for radiation: the 
capacities of radiation machines and hospitaliza

tion possibilities for in-patients. 

This paper is aimed to present a review of 

one-year turnover of patients admitted to the 

Institute of Oncology Ljubljana in 1988: the 

types of patients managed, the primary treat

ment approaches used and the results obtained. 

Patients and method 

In 1988, 795 new cases of lung cancer were 

registered by the Cancer Registry of Slovenia. 

The incidence per 100,000 population was 68.4 

for males and 12.7 for females. 

Thoracic surgery was performed at the De

partment for Thoracic Surgery, Univ. Medica) 

Centre Ljubljana, and at the Thoracic Surgery 

of the General Hospital of the second greatest 

Slovenian town, Maribor. 

Ali radiotherapy is concentrated at the Insti

tute of Oncology Ljubljana. The radiation faci

lities comprise 2 linear accelerators, 2 cobalt 

unites, 1 conventional x-ray rnachine ant 2 

superficial x-ray machines. 

Chemotherapy was performed at the Institute 

of Oncology Ljubljana, and at the Institute for 

Respiratory Diseases Golnik. 

There were 369 new patients with Jung cancer 

treated at the Institute of Oncology Ljubljana 

in 1988, but only 276 of them were evaluable. 

This represents 35 % of the registered and 75 % 

of those treated in the year under study. There 

were 253 males and only 23 females, aged 

31-83 years, median 59 years; 220 of these

patients were in the age of 50-70 years.

Od 267 histologically confirmed Jung cancers, 

126 were squamous, 62 small-cell, 44 large-cell, 

23 adenocarcinomas and 12 others (mixed, un

specified), whereas 9 were microscopically not 

confirmed. 

Clinical stage was established on the basis of 

clinical examination, chest x-ray, bronchoscopy 

and abclominal ultrasonography. Other proce

clures such as chest er, bone scan ancl other 

x-ray examinations were performed only in the

case of suspicious symptoms or cloubtful opera

bility. Six patients had stage 1, 19 stage II, 78

stage IIIa, 65 stage IIlb and 108 stage IV lung

cancer. Distant metastatic sites were as follows:

generalized in 29 patients, bone in 32, brain in

21, )iver in 9 ancl other organs in 14 patients.

Performance status (Karnofsky) was assessecl 

as > 70 in 199, 50-70 in 57 and < 50 in 20 

patients. 

Reliable data on the duration of symptoms 

were available for 224 patients: < 3 months in 

146, 3-6 months in 37, 6-12 months in 23 ancl 

> 12 months in 18 patients.

The leacling symptoms at the beginning of

treatment were- due to primary tumour in 161, 

regional metastases in 12, both in 11, and 

clistant metastases in 72; 7 patients presentecl 

with general symptoms while 13 were asympto

matic. 

Most patients, 222 (80 % ), were referred to 

the Institute after previous team consultation, 

43 (16 % ) patients on the basis of phone agree

ment ancl 11 ( 4 % ) without previous agreement. 

The primary treatment was as follows in 

Table l. 

Table l. Thc primary trcatmcnt of lung canccr pa
ticnts. 

Trcatmcnt mcthocl No. of pts. Pcrccnt 

racliothcrapy 189 68% 
racliothcrapy 
+ chcmothcrapy 44 16% 
surgcry + racliothcrapy 20 7% 
surgcry + chcmothcrapy 2 1% 
chcmothcrapy 14 5% 
symptomatic only 7 3% 

Tota! 276 100% 

Racliotherapy was appliecl in 253/276 (92 % ) 

patients. Of these, 88 patients rcceivccl a "racli

cal" tumour dose, i.e. equivalent close > 5.000 

cGy in 5 weeks, whereas 156 had a lower 

palliative close. In 9 patients radiation was 

started ancl finishecl before an expected pallia-
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tive tumour dose could be achieved. In 7 pa
tients radiation was planed but was cancelled 
before even started because of complications. 
Daily doses were 250-400 cGy, radical radiation 
was delivered according to split-course regimen. 

Results 

By the end of 1993, 7 of 276 (2.5 % ) treated 
patients were stili alive. One-year survival was 
25 % and two-year 9 % (Figure 1). The value 

1. O

N = 276 

0.5 

YEARS 

Figure l. Patients with Jung eancer treatcd in 1988 at 
The Institute of Oncology of Ljubljana. 

of radiation could be estimated in patients 
treated by radiation alone, without chemothe
rapy or previous surgery, either of primary lung 
tumour and regional metastases or distant me
tastases. Radiotherapy as the only method of 
treatment was applied loco-regionally in 135, 
to lung and distant metastases in 8, only meta
stases in 43, whereas in 3 patients was radiothe
rapy applied first to metastases and later on the 
lung. 

The survival of radically loco-regionally irra
diated patients is significantly better (p < 0.001) 
than that of palliatively imidited ones (Figure 
2). After radical irradiation one- and two-year 
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Figure 2. Survival after loco-regional radiation therapy 
by tumour <lose. 

survival was 49 % and 17 % respectively, but 
five-year survival was only 3 % . In palliatively 
irradiated patients one-year survival hardly 
reached 19 % ; ali the patients died in 3.5 years. 

Survival by performance status was significan
tly different (p < 0.001) (Figure 3). Survival in 
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Figure 3. Survival after loco-regional radiation therapy 
by performance status. 
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stage 1-Illb was not statistically different (p < 

0.1), but there was difference in stage IV (p < 

0.001) (Figure 4). Histology of nonsmall celi 
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Figure 4. Survival after loco-regional radiation therapy 
by stage. 

cancer irradiated Ioco-regionally has not in

fluenced survival (p < 0.1). 

Survival of 28 patients with small-cell carci

noma treated by chemotherapy and Ioco-regio

nal radiotherapy is evident from Figure 5. There 
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Figure S. Survival after chemotherapy and loco-regio
nal radiation therapy. 

are also patients treated by chemotherapy be

fore admission to the Institute for radiotherapy 

and therefore their survival is not a reliable 

indicator of such treatment. It refers only to 

the survival after admission to our Institute. 

Similar situation is associated with the survival 

of patients irradiated after surgery (Figure 6): 
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Figure 6. Survival after surgery and postoperative 

loco-regional radiation therapy. 
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Figure 7. Survival after radiation therapy for meta

stases. 
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besides the patients irradiated postoperatively, 
the group also comprises those with bronchial 

or mediastinal recurrence. 

The survival after radiation of metastases 

was considerably shorter: Only 9 % of patients 

survived one year, and ali of them died within 

3 years from the beginning of therapy (Figure 

7). 
Effectiveness of radiation could be estimated 

not only by survival but also by objective and 

subjective response reflected in the presence or 

absence of patient's disease-related problems. 

Adequate data were available for 211 of 253 

patients (Table 2). 

Table 2. Effcctivcncss of racliation of lung canccr 
paticnts. 

Radiation rcsults 

obj. + subj. rcsponsc 
subj. rcsponsc 
obj. rcsponsc 
st. idcm 
progrcssion 

Tota] 

No. of pts 

107 
31 
15 
43 
15 

211 

Pcrccnt 

51 % 
15% 

7% 
20% 
7% 

100% 

Radiation response was estimated in 153 of 

211 (73 % ) patients; In 112 of 135 loco-regio

nally irradiated patients the results were as 

follows in Table 3. 

Table 3. Rcsults of loco-rcgionally irradiatccl paticnts 
with Jung canccr. 

Racliation results 

obj. + subj. response 
subj. responsc 
obj. rcsponsc 
st. iclcm 
progression 

Tota] 

No. of pts 

58 
18 

12 
20 
4 

112 

Perccnt 

52% 
16% 
11% 
18% 

3% 

100% 

Radiation response was obtained in 88 of 112 

(79 % ) patients. 

In patients irradiated of distant metastases, 

the results were available for 27 of 43 patients 

(Table 4). 

Table 4. Paticnts irracliatcd for clistant mctastascs. 

Racliation rcsults 

obj. + subj. rcsponsc 
subj. rcsponse 
obj. responsc 
st. iclem 
progrcssion 

Tota! 

No. of pts 

l3 
6 
o 
6 
2 

27 

Pcrccnt 

48% 
22% 
0% 

22% 
8% 

100% 

Radiation response was obtained in 19 of 27 

(70 % ) patients. 

The duration of response in patients irradia

ted loco-regionally wad reliably assessed in 67 

patients only (Table 5). 

Table S. Thc cluration of rcsponsc in paticnts irradia
tccl loco-rcgionally. 

Duration of rcsponse 

<2mos 
2 -6 mos 
6-12 mos 
> 12 mos

Discussion 

No. of pts. 

10 
18 
19 
20 

The patients treated at the Institute of Onco

logy were mostly in progressed stage of disease, 

aged from 50 to 70 years, with good perfor

mance status, and a few-month history of chest 

symptoms. Among those treated only by radia

tion there were no operable cases. Four fifths 

of patients were discussed at team consultation 

with thoracic surgeon who suggested additional 

examinations such as CT, mediastinoscopy, pa

rasternal mediastinotomy, thoracoscopy or ex

ploratory thoracotomy. 

The report includes routines cases and there

fore examinations performed before treatment 

were extremely rational and in agreement with 

the principles of lung cancer management ac

cepted in last year. 1 Probably, the actual tu

mour stages were higher than stated in the 

report because of the unavailability of CT and 

radionuclide examinations. 

The patients were referred to the Institute 

soon upon the completion of diagnostic proce-
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dures so that the therapy could be started 

without delay. Radiotherapy was a primary 

treatment in 92 % of patients. Despite the plan

ned radiation treatment, 7 patients received 

only symptomatic therapy because of rapidly 

deteriorating condition. ln 9 patients radiation 

was started, but the intended palliative dose 

could not be achieved. In order to diminish the 

number of fractions and to shorten hospitaliza

tion time, the daily doses used most frequently 

were 250, 300 and 400 cGy. Split-course regi

men is very suitable for lung tumours in orcler 

to alleviate esophagitis; on the onset of this 

symptom, a 3-4 week break is made. Someti

mes after the break new disease symptoms may 

appear which render further radiation 

unreasonable. 

Equivalent tumour Jose> 5.000 cGy/5 weeks 

calculated by Kirk and coworkers2 is considered 

as radical. However, this dose was not found 

to be curative. Generally, it is very difficult to 

speak about curative radiotherapy with such a 

low five-year survival rate. This depends on the 

selection of patients rather that on the kind of 

radiotherapy and support therapy. Most articles 

report results by Smart and Hilton in 1966:3 in 

40 selected irradiated patients with lung cancer 

five-year survival was achieved in 22.5 % . The 

32 % five-year survival was reported by Zhang 

and co-workers 19894 in 44 patients with oper

able non-small celi lung cancer who have refu

sed surgery. In most unselected patients the 

survival was essentially lower and clid not ex

ceecl 5 %. 

Better survival of radically irradiated patients 

ancl patients with higher perfonnance status has 

confirmecl our criteria for the selection of treat

ment method: unrestricted use of high-dose 

racliation therapy in patients with Iower perfor

mance status ancl/or progressecl tumour does 

neither improve the survival nor alleviates the 

symptoms. Therefore, patients in worse general 

conclition were irracliated with palliative doses 

and the resulting survival rates were lower. 

The survival of patients with small celi cancer 

after combined chemotherapy ancl racliation of 

Jung tumour ancl regionall lymph nodes was 

reportecl to be somewhat better than that ob-

tainecl by chemotherapy alone, but above ali, 

there were Iess loco-regional recurrences.5 Re

peated bronchoscopy after complete regression 

evident on x-ray often confirms a tumour of 

bronchial mucosa. Therefore, we consider irra

diation of chest in limited stage small celi Jung 

cancer despite possible loco-regional regression 

after chemotherapy inclicated for safety reasons. 

We clicl not perform routines prophylactic 

cranial irradiation. The exception were some 

patients incluclecl in the stucly in whom prophy

lactic cranial irracliaton was orclerecl in protocol. 

The preoperative racliotherapy was not per

formecl. The postoperative racliation therapy 

was performed in the cases of nonraclical surge

ry, metastases in mecliastinal lymph nocles ancl 

recurrence. Five-year survival of those patients 

was 17%. 

Conclusion 

Racliotherapy as a primary treatment moclality 

for lung cancer was performed in 92 % of our 

patients. 

Suitable for racliation were patients with in

operable or nonraclical operated lung cancer, 

mostly with progressed disease ancl goocl perfor

mance status, with symptoms of primary tu

mour, regional and/or clistant metastases. 

Treatment response was obtainecl after loco

regional radiation in 79 % ancl after racliation 

of metastases in 70 % of patients. We believe 

that the improved quality of life may result in 

better short term survival. 
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Experience in preoperative radiotherapy f or non small cell lung 
cancer (NSCLC) 

Vladimir Zharkov, Yury Demidchik, Viacheslav Kurchin, Paul Moiseev 

Cancer Research Institute, Minsk, Belarus 

Four hundred and thirty lung cancer patients were drawn into randomized study of the induced 

hyperglycemia (IH) as a radiosensitizer for preoperative large fraction irradiation; 217 patients 

underwent IH carried out on the 1-st, 3-rd, and 5-th days or radiotherapy by the i. v. infusion of 

40 % glucose; 213 patients were enrolled in the control group. There were the following criteria for 

the patients' enrolment into the protocol: males, age younger 66 year, cTI-3NO-2MO, histologically 

proved NSCLC, no contraindications for surgery and IH. The preoperative irradiation was carried 

out by a total dose of 20 Gy, delivered in five 4-Gy fractions per week; using 20 Me V equipment. 

Surgery was carried out three days after radiotherapy. Patients with pNI-pN2 received additionally 

postoperative radiotherapy: 30-36 Gy, 2 Gy per fraction. In stage IIIA, patients' survival was 

significantly higher for IH compared with the control group: the median survival was 2.0 ± 0.3 years 

in the study group vs 1.1 ± 0.23 in the control group (P< 0.05). The duration of survival differed 

significantly for the second year of follow up (50.0 ± 6.0 vs 32.3 ± 4.6 %, P < 0.05). For the fifth 

year the survival rates were: 29.2 ± 5.2 for the study group vs 17.2 ± 4.2 % in the control group; in 

N2 patients: 23.9±4.3 vs 10.3±3.4% (P<0.05). 

Key words: non-small celi Jung carcinoma; preoperative radiotherapy therapy-

Introduction 

Preoperative standard radiotherapy ( 40-60 Gy) 

for operable Jung cancer shows no clear evi

dence of improvement in the survival. Even for 

marginally resectable cases as superior sulcus 

cancers, the problem remains open.1 According 

to L.H. Einhorn2 there were three phase III 

non randomized studies that revealed no diffe-

Corespondence to: Vladimir Zharkov, MD, Depart
ment for Thoracie Surgery, Caneer Researsh Institute, 
P.O. Lesnoe-2, 223052 Minsk, Belarus. 

UDC: 616.24-006.6:615.849.114 

rence in long-term results. These researches 

were aiming at gross eradication of the primary 

tumor, considering the well-known fact that 

responders have longer survival than other pa

tients. The program usually takes from 4 to 6 

weeks, and further resection is attempted 3 to 

5 weeks after radiotherapy. The whole period 

before surgery usually takes 2 or 3 months, and 

this interim tumor can produce metastases. 

Another way is to use large-fraction irradia

tion to impact the conditions of ablastics at the 

tirne of surgery. This treatment is shorter and 

takes 4 or 5 days. From the data presented by 

co-operating centres in Eastern Europe it is 

evident that such a program improves survival 
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in comparison with surgery alone. 3 But despite 

the use of thoracic irradiation, the local recur

rence was an appreciable site of treatment 

failure. This concurs with the fact that curability 

of tumors depends on strongly marked devitali

zation of clonogenic tumour cells. The problem 

is to overcome the tumour hypoxia that may 

cause a recurrence of cancer after complete 

control. Obviously it is impossible to escalate 

the dose of irradiation without running a risk 

of complications. 

The present paper reports the results of using 

preoperative large fraction radiotherapy with 

or without radiosensitization by induced hyper

glycemia (IH) in operable lung cancer patients. 

Material and methods 

Four hundred and thirty NSCLC patients were 

enrolled in the randomised study (From Decem

ber 1983 till December 1988) of IH as a radio

sensitizer for preoperative radiotherapy. The 

research was aimed at determing whether radio

sensitising can increase tumour alteration and 

improve the long term survival. 

Patient's selection 

The criteria for patients' enrolment in to the 

protocol were as follows: 

1) males; 2) age under 66 years; 3) cT1-

3NO-2MO; 4) histologically proved NSCLC; 

5) no contraindications for surgery and IH (low

cardio-pulmonary reserve, diabetes mellitus).

Randomization 

Sur� 
Re-evaluation 

" 

NO cases 
Follow up +-+-+-+-+-+-

Study group 

" 

lnduced 
hyperglycemia 

N2 cases 

Figure l. Schcdulc for protocol study. 

Randomization 

Ali the enrolled patients were randomized into 

two groups depending on the method of pre

operative treatment (Figure 1). The comparison 

of the baseline features of both groups revealed 

no statistic ally significant differences (Table 1). 

Table l. Paticnt's <lata. 

Variables Study group Control group 

Mean age: 56 ± 0.45 55 ± 0.42 

30-39 age group 4 (1.9%) 3 (1.4%) 

40-49 age group 30(14.1%) 36 (16.6%) 
50-59 age group 121 (56.8 % ) 129 (59.4%) 

60-69 age group 58 (27.2%) 49 (22.6%) 

Stage I 52 (24.5 %) 71 (32.7%) 

Stage II 46 (21.7 % ) 50 (23.0 % ) 

Stage IIIA 82 (38.7 % ) 69 (31.8 % ) 

Stage IIIB 23 (10.4%) 24 (11.l %) 
Stage IV 10 (4.7%) 3 (1.4%) 

Squamous 197 (92.4 % ) 207 (95.4 % ) 

Adenocarcinoma l1 (5.2%) 6 (2.8%) 

Large celi 4 (1.9 % ) 3 (1.4 % ) 
Carcinosarcoma l (0.5%) 1 (0.4%) 

Lob-bilobectomies 73 (34.3%) 68 (31.3 % ) 
Pneumonectomies 89 (41.8%) 112 (51.6%) 

Explorations 51 (23.9%) 37 (17.1 %) 

Type of cancer: 
Central 166 (77.9 % ) 178 (82.0%) 
Pcripheral 47 (22.1 %) 39 (18.0%) 

Tota! cases 213 (100%) 217 (l00%) 

Preoperative radiotherapy 

The preoperative course of irradiation was car

ried out by a total dose of 20 Gy delivered in 

five 4-Gy fractions per week. A 20 Me V equip

ment was used. The two oposing radiation 

fields included the primary tumor, the hilar 

zone and the mediastinum. 

Surgery 

Surgery was carried out three days after the 

last course of radiotherapy. The extent of resec

tion was influenced by the tumour size and its 

location. A Iarge proportion of explorations 

was due to the fact that thoracotomy was con

sidered the fina! procedure of patient's staging. 
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Postoperative radiotherapy 

The patients with pNl-pN2 disease additionally 

received postoperative radiotherapy by a total 

close of 30-36 Gy, 2 Gy per fraction. There was 

a 3-4 week interval between preoperative ancl 

postoperative courses for postoperative care 

ancl 9ardiovascular - respiratory recovery. 

lnduced hyperglycemia procedure 

217 patients underwent IH that was carried out 

on the first, third ancl fifth days of racliotherapy 

by the i.v. infusion (v. subclavia) of 40% 

glucose ancl maiataining the leve! of glycemia 

in the range of 22 to 33 mmol/1 for 3 hours. 

The interval between IH ancl irradiation was 

45-90 minutes. This interval was testecl in pre

liminary experimental stuclies published in the

former USSR.4 

Staging 

The patients were stagcd according to X-ray, 

bronchoscopic procedure. bone seans, ultraso

nography of the abdomen ancl CT seans of the 

chest. The tumor staging was cletennined by 

UICC rules.5 

Results 

Operative mortality and morbidity 

There were 8 (3.8 % ) hospital cleaths in the 

control group ancl 14 (6.4 % ) in the study 

group. The mortality rate clid not differ signifi

cantly. The causes of death in the control group 

were as follows: 4 pneumonia, 2 cardio-pulmo

nary insufficiency, 1 bronchial fistula, J throm

boembolism. In the stucly group there were 4 

pneumonias, 5 thromboembolisms, 1 cardiopul

monary insufficiency, 1 insult, 3 bronchial fistu

las. Although thromboembolism was more fre

quent in the study group, as regards morbidity, 

there was no significant difference. 

Survival 

Survival was calculatecl by the Kaplan-Meir 

method consiclering operative mortality.6 All 

the patients were followecl up for at least five 

years or until cleath. 

It turned out that a five-year survival was not 

significantly higher in the stucly group (38. 7 % ) 

vs. the control group (32.2 % ). There was no 

difference in the assessment of survival rates 

for stage I, stage II and stage IIIB. Only in the 

patients with resectable stage IIIA, the survival 

differed significantly for the seconcl year of 

follow up (50.0 ± 6.0 vs 32.3 ± 4.6 % , P < 0.05). 

For the fifth year, the survival rates were 

29 .2 ± 5 .2 for the study group vs. 17 .2 ± 4.2 % 

in the control group (T = l.8, statistic tenclen

cy, Figure 2). 

-R- ij 

Figure 2. Survival curvcs by stagc. 

The median survival for stage IIIA was 

2.0 ± 0.3 years in the study group vs. l.1 ± 0.23 

in thc control group (P < 0.05). 

The survival rates significantly differed for 

N2 patients (Figure 3): 29.9 ± 4.3 vs 

16.8 ± 3.5 % for the fourth year and 29.9 ± 4.3 

vs. 10.3 3.4 % for the fifth year for both 

groups respectively. 

Discussion 

The survival in lung cancer patients depends on 

the tumor extent, its histology and therapeutic 

strategy. The method of choice for NSCLC 
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treatment is surgical removal of the tumour and 

regional lymph nodes. There is a general agree

ment that stages 1 and II must be managed 

surgically whenever possible. Unfortunately, 

life duration after surgery in operable stage 

IIIA remains very low. 1 

There have been many attempts to develop 

an effective therapy for advanced lung cancer. 

Recent studies indicate that the use of adjuvant 

or neoadjuvant therapy is beneficial but indica

tions for these approaches are stili not conclu

sive. 2 

The present study is an attempt to use a high 

dose of radiotherapy (about 60 Gy) by the split

course delivery before surgery (20 Gy to tal, 4 

Gy per fraction) and 3--4 weeks after the proce

dure (30-36 Gy, 2 Gy per fraction). IH was 

undertaken to determine the feasibility and 

efficacy of such an approach to achieve a better 

survival. 

IH is known as a part of von Ardenne 

multistep anticancer therapy tested and widely 

used in the Cancer Research Institute of Bela

rus. 4 As predicted from preliminary data, hy

perglycemia has two advantages over chemical 

radiosensitizers: it causes an interphase death 

of tumour cells in vivo; glucose is a natura! 

substance that does not complicate human me

tabolism. 

According to the data obtained, a five year 

survival in stage I and stage II patients did not 

differ significantly. The distinction was evident 

only in stage IIIA patients, especially in N2 

cases. As Iong as N2 tumors can be removed, 

IH could be a constituent part of the anticancer 

treatment for advanced Jung cancer. 

Conclusion 

IH + preoperative large-fraction radiotherapy 

(20 Gy total, 4 Gy per fraction) + postopera

tive mediastinal irradiation (30-36 Gy, 2 Gy 

per fraction) improves the survival rates as 

regards preoperative radiotherapy alone in 

stage IIIA operable Jung cancer patients. 
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The role of chemotherapy in non-small celi lung cancer 
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White surgery is the treatment of choice for non-small celi lung cancer (NSCLC) patients with tumor 

confined solely within the lung (stage I and II), controversy exists with regard to the optimal treatment 

of more advanced disease (stage llla, lllb and IV). The effectiveness of chemotherapy for NSCLC has 

been limited by the existence of few active cytostatic agents, the most active being ifosfamide, vindesine, 

vinblastine, mitomycin C, and cisplatin, ali with average response rates of around 20%. Usually only 

partial responses are seen, and the duration of the responses is short. ldentification of new drugs with 

significant activity against NSCLC is therefore needed, and a lota! of 26 new investigative drugs have 

been evaluated since 1985. The most promising agents seem to be campthotecin-11, gemcitabine, 

vinorelbine, taxol, taxotere, fotemustine, and zeniplatin, which ali have shown cumulative response rates 

above 20 % among previoii�ly untreated patients. Combination chemotherapy regimens, usually including 

cisplatin together with one or more of the other active single agents, have generally improved response 

rates, including a small percentage of complete responses. The activity is, however, unsatisfactory as 

combination chemotherapy regimens in randomized studies usually reveals response rates of 25-40%. 

In order to evaluate whether chemotherapy offer any survival advantage in non-resectable NSCLC, 

severa! studies of chemotherapy versus best supportive care has been published during the last 7 years. 

Ali studies showed a survival advantage for patients receiving chemotherapy, and the overall median 

survival was increased by 25% to 80% compared to patients receiving solely supportive car. Even 

though there are concerns about the modest absolute increase in survival and the toxicity of therapy, 

these results allows for a cautious optimism with regard to chemotherapy in patients with non-resectable 

NSCLC. 

Key words: lung neoplasms; carcinoma; non-small-cell lung - drug therapy; treatment outcome 

Introduction 

Lung cancer is the most common cancer type in 
men, and its incidence in females is rapidly 
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increasing, making lung cancer one of the leading 
causes of deaths in ali industrialized countries. 
Non-small celi Jung cancer (NSCLC) constitutes 
three quarters of ali lung cancer cases and the 
cure rate and survival in patients with NSCLC 
have not changed during the last decades. The 
treatment of choice is surgery in earlier stages of 
NSCLC (i.e. stages I, II, and some cases of IIIa). 
However, only 20 % of patients with NSCLC are 
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resectable at the tirne of diagnosis, which renders 
other treatment possibilities necessary. 

On an experimental basis, chemotherapy has 
been used in NSCLC in a Iarge number of studies 
during the last decades. Chemotherapy has been 
used both in a neo-adjuvant setting before surge
ry, in an adjuvant setting after surgery and has 
also been used for more advanced (non-resecta
ble) disease. In patients with advanced NSCLC, 
cytostatic agents have been employed both as 
monochemotherapy and in combination chemot
herapy. Additionally, the impact of chemothe
rapy has been evaluated against best supportive 
care, i.e. patients without specific antineoplastic 
treatment. These aspects of chemotherapy in 
NSCLC will be discussed in the following, while 
the combined use of chemotherapy and radiothe
rapy will not be included. 

Material and methods 

An update on the current status of chemotherapy 
in NSCLC is given with the emphasis on rando
mized trials. The studies will be discussed accor
ding to whether the chemotherapy has been used 
in an adjuvant setting, neo-adjuvant setting or is 
given for advanced disease. In advanced disease, 
the effects of single agents, of combination che
motherapy, and chemotherapy evaluated against 
best supportive care will be discussed. 

Results 

Adjuvant chemotherapy 

Distant recurrence after surgery is common in 
patients with NSCLC, indicating a need for syste
mic therapy. Severa! randomized trials of adju
vant chemotherapy given after complete surgical 
resection of the malignant disease have been 
reported 1

-
9 (Table 1). Most of the early studies 

have used single agent chemotherapy, often inclu
ding agents which are today not considered to 
be among the most active in NSCLC. None of 
these studies have demonstrated a survival benefit 
of patients receiving chemotherapy. 1

-
5 

Four studies have evaluated combination che
motherapy as adjuvant treatment using a regimen 

of cyclophosphamide, doxorubicin and cisplatin 
(CAP), either alone6

-
9 or in combination with 

radiotherapy.7 None of these studies have obser
ved a significantly improved overall survival, but 
two of the studies, reported by Holmes and Gail6 

and by Niiranen et al., 8 have shown a significant 
increase in tirne to recurrence for patients recei
ving adjuvant chemotherapy with CAP. No simi
lar increase was observed in studies by Lad et 
al.7 and by Feld et al.9 using the same treatment 
regimen. In the study by Feld et al.9 solely 
patients with complete by resected stage I 
NSCLC were included while in three other stu
dies6·8 patients with stage II and stage III were 
included as well, which might probably influence 
the results. 

The median survival and five year survival 
rates in the four studies using combination che
motherapy CAP6-9 have generally been longer 
for the groups of patients receiving adjuvant 
chemotherapy compared to the groups of patients 
without it. However, the difference was not 
statistically significant (Table 1). 

In the study by Niiranen et al. 8 the five year 
and ten year survival rates were about 67 % and 
61 % , respectively, in the chemotherapy group, 
compared with 56 % and 48 % , respectively in 
the control group (p = 0.05). Most relapses were 
distant ( 65 % ) . These results suggest that NSCLC 
patients who have undergone complete resection 
may benefit from adjuvant chemotherapy. Howe
ver, it is anticipated that the beneficial effect 
would be the largest in patients with stage II or 
stage IIIa. 

Feld et al. 9 reported that only 53 % of the
eligible patients received ali four planned courses 
of CAP, and only 57 % of such patients received 
ali four cycles on tirne. Thus, a likely explanation 
for the lack of efficacy may be poor compliance. 
Further trials of adjuvant chemotherapy are war
ranted, especially with the use of cisplatin contai
ning combination chemotherapy and with use of 
modem antiemetic treatment in order to improve 
patient compliance. 

Neo-adjuvant chemotherapy 

During the past years, neo-adjuvant treatment 
has been intensively studied in locally advanced 
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NSCLC with the concept of administering che
motherapy prior to surgical resection in an at
tempt to sterilize micrometastases, minimize local 
seeding of cancer resulting from surgical manipu
Iation, conserve normal Jung tissue by allowing 
Iess extensive resection, or permit the resection 
of previously unresectable disease. A large num
ber of studies have evaluated this concept in 
phase II trials. 

Shepherd 10 summarized the results of 15 phase 
II pilot trials of induction chemotherapy (5 studies 
with chemotherapy alone; 4 studies with chemot
herapy and radiotherapy; and 6 studies with 
chemotherapy and concurrent radiotherapy). Ten 
studies comprised exclusively stage IIIa patients, 
while 5 trials included both stage IIIa and Illb 
patients. The studies employed a variety of che
motherapy and radiotherapy induction regimens, 
and overall responses were observed in more 
than 50% of patients, although the complete 
clinical remission rate was Iess than 15 % , and 
the pathological complete response rate was 
usually less than 10 % . 10 After induction therapy, 
approximately 70% of the patients were eligible 
for thoracotomy, and complete resection was 
possible in 16 % of the patients. 10 Two- and 
three-year survival ranged from 25% to 30%. 10 

From the review of these 15 studies it is clear 
that induction therapy followed by surgical resec
tion is feasible, and even though toxicity is en
countered, in most studies this does not appear 
to be unacceptable. However, randomised trials 
are needed in order to document a beneficial 
effect on survival. 

Unfortunately, only few prior randomised stu
dies have adressed the benefit of preoperative 
chemotherapy, with the first three studies being 
without a beneficial effect for patients receiving 
chemotherapy.11-13 Among the patients in these 
trials, the three year survival rate ranged from 
25--40 % for those treated with chemotherapy + 
surgery and from 15--40% for those treated with 
surgery alone. Thus, these prior studies do not 
point out a survival advantage by neo-adjuvant 
treatment. 11-

13 

However, a recent study by Rosell et al. 14 

reported a beneficial impact on survival by the 
use of a combination chemotherapy regimen con-
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sisting of mitomycin C, ifosfamide and cisplatin 

every 3 weeks for three courses before surgery. 

Ali patients had stage llla NSCLC, 30 patients 

were randomized to chemotherapy + surgery 

and 30 patients to surgery alone. Both groups of 

patients received mediastinal radiotherapy 1.8 

Gy to 2.0 Gy for 5 days per week until a 

cumulative dose of 50 Gy. Median survival was 

26 months for patients receiving neo-adjuvant 

chemotherapy compared to 8 months in patients 

without it (p<0.001), and the median duration 

of disease-free survival was 20 months compared 

to 5 months, respectively (p<0.001).14 This study 

has been somewhat critizied because of a low 

number of patients randomised, as well as be

cause of a short follow-up period and multiple 

interim analyses. 15 

Recently, another group of investigators from 

M. D. Anderson Cancer Center have also publis

hed a report on beneficial effect in patients

receiving neoadjuvant chemotherapy. 16 Twenty

eight patients were randomized to receive 3 cour

ses of cyclophosphamide, etoposide and cisplatin

before surgery, followed by 3 more courses after

surgery for responding patients, while 32 patients

were randomized to surgery alone. Ali patients

had potentially resectable clinical stage III a

disease. The estimated median survivals were 64

months and 11 months respectively (p<0.008).

Even though these results by Rosell et al. 14 and

by Roth et al. 16 are encouraging, neo-adjuvant

therapy should still be considered experimental,

and shoulcl at this point be used solely in control

led investigational protocols.

Chemotherapy far advanced disease 

Single agents 

A number of single agents are shown to be of 

moderat activity in advanced NSCLC (Table 2). 

Table 2. Established single agents in NSCLC. 

Agent with 

> 15 % activity
Vinblastine 
lfosfamide 
Cisplatin 
Vindesine 
Mitomycin 

No. of pts 

22 
420 
568 
295 
115 

A cumulative response rate of more than 15 % 

has been encounterecl for vinblastine, 17 ifosfami

cle, 18 cisplatin, 19 vinclesine,20 and mitomycin-C21 

(Table 2). The majority of responses are only 

partial while complete remissions are rare and 

occur in less than 5 % of patients treatecl. 22

Recently, the literature on new cytostatic drugs 

in the treatment of patients with NSCLC reportecl 

in the literature since 1985 has been reviewecl 

together with new methocls for aclministration of 

establishecl clrugs. 23 With respect to new methocls

for drug administration two well known cytostatic 

drugs, ifosfamicle ancl etoposicle, have recently 

been evaluatecl in trials using oral aclministration 

insteacl of the usual intravenous route. A cumu

lative response rate for oral etoposicle of 17 % 

was shown in 4 studies including the total number 

of 104 patients. 24
-
27 Also oral aclministration of

ifosfamicle yields a cumulative response rate of 

18 % when the close intensity is 7 g or more 

during a 4 week periocl.28 

Among the new clrugs tested, the most active 

are outlinecl in Table 3. Among the most promi

sings secm to be campthothecin-11 (CPT-11), 

gcmcitabine, vinorelbine, taxol, fotemustine and 

zeniplatin which have ali shown rcsponse rates 

above 20 % among previously untreated pa
tients. c3 Taxotere has shown a promising cumula

tive response rate of 32 % among a total of 92 

patients included in 3 stuclies.29
-
31 The semi-syn

thetic campthothecin analogue topotecan, which 

like CPT-11 also is a topoisomerase I inhibitor, 

has been evaluated in two stuclies inclucling 19 

patients.32-33 Patients were treatcd with O. 5mg/m2 

daily for 5 days ancl the cumulative response rate 

was 26 % . 32•33 Also, the antimetabolites 10-

EDAM ancl trimetrexate ancl the platinum analo

gues carboplatin ancl (glycolate-0.0) cliammine

platinum II are of interest with cumulative re-

Cumulative response 
rate (%) 

27 
26 
21 
18 
18 

Authors 

Schulman et al, 198217 

Drings P, 198718 

Bunn PA, 198919 

S0rensen et al, 199320 

Kris MG, 198921 
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Table 3. Effectiveness of the most active new drugs 
in patients with previously untreated non-small celi 
lung cancer. 

Cumulative 
Response Treatment (overall response rate) 
rate 

>20%

:::C:15% 

Taxotere (32 % , 3 studies, 92 patients) 
Campthothecin-11 (32 % , l study, 

72 patients) 
Gemcitabine (26 % , 2 studies, 87 patients) 
Topotecan (26 % , 2 studies, 19 patients) 
Vinorelbine (23 % , 4 studies, 381 patients) 
Taxol (22 % , 2 studies, 49 patients) 
Fotemustine (21 % , 1 study, 29 patients) 
Zeniplatin (21 % , 1 study, 28 patients) 

10-EDAM (19%, 2 studies, 64 patients)
(Glycolate-0,0) diammine-platinum (II)

(17 % , 1 study, 38 patients) 
Carboplatin (16 % , 3 studies, 171 patients) 
Trimetrexate (16 % , 4 studies, 

141 patients) 

sponse rate above 15 % in previously untreated 
patients.22 

Combination chemotherapy 

It is generally accepted that combination chemo
therapy is more active than single agent treatment 
in patients with NSCLC. The response rate in 
patients with NSCLC according to the number 
of cytostatic agents employed was examined by 
Donnadieu et al. 34 The authors perfonned a 
meta-analysis of 100 studies including a total of 
6,247 patients with NSCLC receiving chemothe
rapy. Among these patients, 23% had limited 
disease and 77 % disseminated disease. An ove
rall 25 % objective response rate was obtained 
with a 3 % complete response rate. Overall re
sponse rate, partial response rate and complete 
response rate were all significantly better in pa
tients with limited disease being 34 % , 27 % and 
5 % , respectively, compared with 22 % , 19 % and 
3 % , respectively in patients with extensive di
sease (p = <0.001).34

The response rate in NSCLC according to the 
number of cytostatic agents observed in the meta
analysis by Donnadieu et al.34 is shown in Table 
4. Twenty-seven studies used single agent che-

Table 4. Response rate in NSCLC according to no. 
of cytostatic agents (Metaanalysis of 100 studies, 6,247 
pts). 

No. of cytostatic 
agents 

1 
2 
3 
4 
s 
6 

2-6 

No. of pts 

914 
1,643 
2,185 
1,070 

226 
180 

5,304 

Response rate 
% 

6 
26 
28 
28 
so 

24 
28 

Modified from Donnadieu et al., Lung Cancer 1991.34 

Single agents (27 studies including 914 patients) vs. 
combination chemotherapy, (73 studies including 5,404 
patients) p<0.001. 

motherapy with an overall response rate of 6 % 
among a total of 914 patients while 73 studies 
used combination chemotherapy with two to six 
cytostatic agents with a 28 % cumulative response 
rate among the 5,304 patients included 
(p = <0.001).34 These results point towards a 
better effect of combination chemotherapy than 
of the single agent treatments evaluated. 

A large number of combination chemotherapy 
regimens has been evaluated in NSCLC. The 
most frequently used regimens among the 100 
studies included in the meta-analysis by Donna
dieu et al. are shown in Table 5, yielding response 
rates from 22 % to 41 % . 34 A review by Soyez 
and Kleisbauer35 have suggested that the most 
active combinations consist of cisplatinum toget
her with either a vinca alkaloid or etoposide with 
or without mitomycin-C. The cumulative re
sponse rate in 14 trials with a total of 565 patients 
employing combinations of cisplatin plus vinde
sine were 37%, while the combination of cisplatin 
and etoposide was evaluated in 32 studies inclu
ding 1,534 patients with a response raate of 27%. 
A combination of cisplatin, vindesine and mito
mycin-C was evaluated in 8 trials including 485 
patients, giving a cumulative response rate of 
41 % , and a combination of cisplatin, vinblastine 
and mitomycin-C was evaluated in 5 trials inclu
ding 301 patients with an overall response rate 
of 37%.35 
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Table S. Objcctivc rcsponsc ratc with thc most frcquently used chcmothcrapy regimcns in NSCLC. 

Regimcn 

VBL + MMC + COOP 
VOS + COOP + VP16 
VOS+ MMC 
VOS+ COOP 
MTX + ADR + CTX + CCNU (MACC) 
CTX + AOR + COOP (CAP) 
VP16 + COOP 
CTX + AOR + MTX + PCZ(CAMP) 
Modificd from Oonnadicu ct al., Lung Cancer 1991.34 

Numbcr of studics 

6 
3 
3 
8 
5 

12 
13 
5 

Cumulativc results 
11 

406 
l04 
172 
357 
282 
722 
775 
409 

% resp. 
41 
37 
34 
30 
29 
25 
24 
22 

COOP = cisplatin; VP16 = ctoposide; AOR adriamycin; CTX = cyclophosphamide; VDS = vindesinc; 
VBL = vinblastinc; MTX = mcthotrcxatc; PCZ = procarbazinc; MMV mitomycinc. 

Randomised studies comparing a combination 
of cisplatin plus vindesine to a combination of 
cisplatin plus etoposide has recently been revie
wed by Sd>rensen and Hansen.20 These combina
tion chemotherapies were equally active in rando
mised studies, both with respect to response rates 
and survivaI.20 In the same review, the effect of
the addition of 1 to 2 other drugs to these 
combinations has not yielded an increase in the 
surviva!,20 and the addition of 1 or more cytostatic
agents to a two-drug regimen consisting of either 
cisplatin plus etoposide or cisplatin with a vinca 
alkaloid has not demonstrated uniformly increa
sed response rates. 20•34 •35 

No combination chemotherapy has at this point 
been shown to be clearly more active than other 
commonly used combination chemotherapy regi-

mens. Thus, a standard chemotherapy for advan
ced NSCLC has not been established at this 
point. 

Chemotherapy compared to supportive care in 

advanced NSCLC 

Severa! studies have compared the effect of com
bination chemotherapy with best supportive care 
in randomized trials. 36

·
43 Ali studies showed a 

trend towards longer survival for patients receiv
ing chemotherapy compared to patients without 
(Table 6), and this trend was statistically signifi
cant in four studies. 37,4o,4t ,44 

Souquet et al.45 published a meta-analysis of
7 studies of combination chemotherapy versus 
the best supportive care.3541 Endpoints in the 
meta analysis were the number of deaths at 3-, 

Table 6. Combination chemotherapy (CT) vs. bcst supportivc carc (BSC) in NSCLC. 

Regimcn No. of pts Median survival (wks) 
P-value Authors (reference no.)CT BSC CT BSC 

CCMEP 62 61 8.5 s.o 0.15 Ccllcrino, 198836 

MACC 20 19 30.5 8.5 0.005 Cormicr, 198237 

VP 32 31 19.9 14.4 0.09 Ganz 198938 

EP 44 43 21.6 16.0 O.S Kaas;, 198939 

VP 22 21 27.6 9.7 0.03 Quoix, 199140 

VP 44 32.6 0.01 
or 53 17.0 Rapp, 198841 

CAP 43 24.7 o.os

VP 105 96 27.0 17.0 0.075 Woods, 199042 

MACC 175 32.0 20.0 0.01 Buccheri, 199043 

CMP 52 50 36.4 17.l <0.0001 Cartei, 199344 

CCMEP - cyclophosphamide + CCNU + mcthotrcxate + etoposidc + cisplatin; MACC mcthotrcxate + 
adriamycin + CCNU + cyclophosphamide; VP - vindesinc or vinblastine + cisplatin; EP - ctoposidc + cisplatin; 
CAP - cyclophosphamidc + adriamycin + cisplatin; CMP - cyclophosphamide + mitomycin C + cisplatin. 
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6-, 9-, 12-, and 18 months. The analysis showed 

a statistically significant reduction in mortality at 

3 months (p = <0.001) and 6 months 

(p = <0.00001).4:' Even though the odds ratio

for mortality also was lower at 9-, 12-, and 18 

months, this trend was not statistically significant, 

as p values were p = O. 02, p 0.03, and 

p 0.15, respectively.45 These results can also be 

expressed as the risk reduction for patients recei

ving chemotherapy as cornpared to best suppor

tive care, which was found to be 0.65 at 3 

months, 0.73 at 6 months, 0.86 at 9 months, 0.91 

at 12 months, and 0.96 at 18 months, respective

ly.45 Although small, this increase in survival 

suggests that combination chemotherapy has a 

role for patients with non resectable non-small 

celi lung cancer, though the effect seems to be 

most pronounced with respect to increase in 

short term survival. 

Discussion 

The recent results of adjuvant combination che

motherapy are somewhat encouraging and sug

gest that patients with apparently completely 

resected NSCLC may benefit with respect to 

disease free survival, but at the cost of toxicity. 

A significant impact on overall survival has as 

yet not been documented. It is also apparent that 

some of the widely used regimens employing 

either etoposide and cisplatin or a vinca alcaloid 

and cisplatin have not been evaluated in an 

adjuvant setting. The effect of such regimens 

should be evaluated together with a careful des

cription of known prognostic factors in order to 

identify the patient groups which are most prone 

to benefit from the treatment. 

With respect to neo-adjuvant chemotherapy, it 

has repeatedly been shown that such treatment 

is feasible. Additionally, the two most recent 

studies, 14•16 have also reported a beneficial impact 

on overall survival. However, there is still limited 

data from randomized studies, and at this point 

induction chemotherapy followed by surgical in

tervention for locally advanced non-small celi 

lung cancer must stili be viewed as experimentaL 

A number of new cytostatic agents have been 

evaluated within the last few years in NSCLC 

patients with advanced disease, and severa! of 

these agents have repeatedly yielded response 

rates above 20 % . Severa! of these drugs are real 

innovations, (with quite novel structure), and 

these agents hold promise of improvement in the 

therapy of NSCLC. In the planning of new trials, 

the evaluation of such agents should have a high 

priority. 

A large number of combination chemotherapy 

regimens have been evaluated in patients with 

advanced NSCLC without any of these regimens 

being documented as clearly superior. Thus, a 

standard treatment has as yet not been establis

hed. 

The impact of combination chemotherapy on 

the survival of patients with advanced NSCLC 

has repeatedly been shown to be beneficial with 

respect to the quantity of life when evaluated in 

randomized studies against best supportive care. 

This suggests that the clinical course of NSCLC 

can be improved by chemotherapy, but at the 

expense of toxicity. Accordingly, the quality of 

life in patients receiving chemotherapy must be 

balanced against the possible gain in the quantity 

of life. Decisions as to whether chemotherapy for 

NSCLC should be used in clinical practice, and 

whether economic resources should be allocated 

to such issues, are not simply not tecnical que

stions that could be answered by clinicians or 

health economists. lndividual patients and their 

relatives must be involved in the decision-making 

process to address adequately the preferences for 

the potential benefits, harms and costs associated 

with chemotherapy. To ensure such decision ma

kings are based on a firm ground we sorely need 

information on the quality of life with respect to 

different treatment options. 
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Cisplatin/etoposide combined with interferon-gamma in 
non-smaH celi lung cancer 
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In order to assess the clinical efficacy of inte,feron-gamma (IFN-gamma) in non-small celi lung 

cancer (NSCLC), JFN-gamma was added to three cycles of chemotherapy (cisplatin, etoposide) and 

applied as maintenance therapy in patients with advanced NSCLC. So far, 32 patients have been 

admitted to this tria!. Twenty-nine patients were evaluable with regard to response. Complete 

remissions, partial remissions and minor responses were observed in O%, 7 % and 28 % of the 

patients, respectively. Stable disease was seen in 1 (3 %) patient and progressive disease in 18 (62 '¾,) 

patients. In the case of progressive disease, the treatment was discontinued. The duration of median 

survival was 7 months and the 1-year survival rate was 40 %. Only few patients did receive 

JFN-gamma maintenance therapy. Further fo!!ow-up of the patients is required in order to determine 

the influence of this combined treatment on long-term survival. 

Key words: carcinoma, lung cancer, non-small celi lung cancer-drug therapy; interferon type II; 

chemotherapy, cisplatin, etoposide 

Introduction 

A recent meta-analysis has indicatcd that corn

bination chernotherapy for unresectable non

srnall celi Jung cancer (NSCLC) results in pro

longed survival of the patients. 1 However, in 

order to further improve the clinical outcome 

of this disease, new cytotoxic drugs and/or 

biological agents are required. 

Previously, interferon-gamma (IFN-gamma) 

Correspondencc to: Robert Pirker, MD, Clinic for 
Interna! Medicine I, Wiihringcrgiirtcl 18-20, 1090 
Vienna, Austria. Phonc: + 43140400 4429; Fax: + 431 
404004461. 

UDC: 616.24-006.6-085 

was found to inhibit tumour growth by its 

antiproliferative propertics and by activating 

effector cells. 2 J n addition, synergistic or addi

tive effects of interferons on the activity of 

cisplatin have been reported.3 Thus we initiated 

a clinical tria] on chemotherapy combined with 

1FN-gamma in patients with aclvanced NSCLC 

in order to assess whether the acldition of 

IFN-gamma improves the clinical outcome in 

patients with NSCLC. Here we report on this 

ongoing tria!. 

Patients and methods 

From January 1992 to December 1993, 32 pa

tients (6 females, 26 males, median age 59 
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years) with unresectable NSCLC were admitted 

to this study. The inclusion criteria werc histo

logically confirmed cliagnosis of NSCLC, good 

performance status, no prior chemotherapy, 

adequate renal as well as bone marrow func

tion, and written informed conscnt. The tumour 

was stagcd as described.4 

Chcmotherapy consisted of cisplatin (25 mg/ 

m2 per day intravenously on days 8, 10 and 12) 

and etoposicle ( 100 mg/ 1112 per day intravenous

ly on days 8, 10 and 12). IFN-gamma (Bendcr 

+ Co GmbH, Vienna, Austria) was given sub

cutaneously (l()0�tg per day on days 1, 3, 5, 8,

15, 17 and 19). In case of fevcr associatecl with

IFN-gamma application, paracetamol was ad

ded. These cornbincd treatment cycles were

rcpeatecl every 3 weeks. After three cycles, the

patients procecded to maintenance therapy with

IFN-gamrna (100 �tg subcutaneously three-times

per week). Any progression of the disease

resulted in discontinuation of treatment.

Survival analysis 

The duration of overall survival of the patients 

was estimated according to Kaplan-Meier.5 The 

analysis was based on the patients' status as of 

the end of March 1994. 

Results 

The patients' characteristics are summarized in 

Table 1. Fifty-three percent of the patients 

Table 1: Palients' characteristics. 

No. 
Age 
median 
range 
Sex 
female/male 
Hislologic type 
adenocarcinoma 
squamous carcinoma 
large celi carcinoma 
Stage 
IIIA 
IIIB 
IV 
Prior treatment 
exploralive thoracotomy 
radiation 
chemotherapy 

32 

59 
41-70

6/26 

17 (53%) 
ll (34%) 
4 ( 13 % ) 

4 (13 % ) 
11 (34 %) 
[7(53%) 

4 ( 13 % ) 
[ (3 %) 
0(0%) 

presentcd with stage IV disease. Except in 

patients with progressive clisease, response was 

evaluated after 3 treatment cycles. So far, 29 

patients were evaluable for response (Table 2). 

Table 2: Response to trealment (after 3 cycles) in 29 
cvaluable patients. 

Rcsponse 
complete remission 
partial remission 
minor response 
stable disease 
progressive disease 

No. (0/c,) of patients 
O (0%) 
2 (7%) 

8 (28 % ) 
1 (3%) 

18(62%) 

The overall response was poor with complete 

and partial remissions in O (O%) ancl 2 (7 % ) 

patients, respectively. Minor responses and sta

ble disease were seen in 8 (28 % ) and l (3 % ) 

patients, respectively. During treatment, 18 

(62 % ) patients presented with progression. The 

most frequent treatment-related side effects 

were leukopenia (mostly WHO grade 1 or 2), 

nausea and vomiting, flu-like symptoms and 

fever (data not shown). 

Only five patients have received IFN-gamma 

maintenance therapy. The reasons for unfeasi

bility of maintenance therapy included progres

sive disease, side effects of IFN-gamma and 

patients' refusal of further treatment. 

According to Kaplan-Meier analysis, the me

dian duration of overall survival was 7 months 

and the 1-year survival rate was 40 % (Figure 

1). 
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Figure 1: Survival of paticnts. The overall survival of 
patients was calculated accorcling to Kaplan-Meicr:' 
OS = overall survival. 
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Discussion 

Although the response rate seen in our study 

was low as eomparecl to other studies, the 

duration of overall survival of our patients was 

similar to the one reported in another reeent 

study. 6 The low response rate seen in our study 

might be due to the rather Iow dose of cisplatin 

(75 mg/m2 per eyele) and due to the faet that 

the majority of patients had stage IV disease 

whieh is less responsive to ehemotherapy. Thus 

the initial analysis of our study suggests that 

the addition of IFN-gamma to chemotherapy 

does not improve elinieal outcome in patients 

with advaneed NSCLC. This is consistent with 

a recent randomized tria! in whieh the addition 

of IFN-gamma or IFN-alpha plus IFN-gamma 

to chemotherapy did not influenee the response 

rate or survival of the patients.6 

Whether higher doses of IFN-gamma might 

be efficacious, remains unclear. In a recent 

stucly, 6 however, higher doses of IFN-gamma 

clid not improve clinical outeome as eompared 

to chemotherapy alone. 

The present study was also planned to test 

the clinical effieacy of maintenance therapy 

with IFN-gamma, beeause the effects of interfe

rons might be more pronounced in patients 

with low or even clinically undetectable tumour 

burclen. Because only few patients proceecled 

to maintenance therapy, no conclusions with 

regard to the efficacy of IFN-gamma during 

maintenance therapy can be clrawn from our 

stucly. For this purpose, large study populations 

are requirecl. 
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Endobronchial chemotherapy in combined treatment for 
non-small celi lung cancer 

Algirdas Jackevicius, Saulius Cicenas, Eduards Aleknavicius 

Department of Thoracic Surgery and Racliology, Lithuanian Oncological Center, Vilnius, 
Lithuania 

From 1990-1993, 73 patients with non-small cell lung cancer (NSCLC) underwent combined 

treatment using endobronchial bleomycin ( BL) instillations. These patients were divided into three 

groups as follows: 21 patients of Group 1 unclerwent preoperative endobronchial chemotherapy 

(EBCH) with BL, ancl radical surgery; 40 patients of Group 2 hacl EBCH ancl conventional 

split-course racliotherapy (RT); 12 patients of Group 3 unclerwent EBCH and clynamic fractional 

racliotherapy (DFRT). ln Group (21 patients) Bleomycin was injectecl using a fiber-bronchoscope 

2-3 limes before raclical surgery. A cumulative dose of BL was 60-120 mg. Thirteen lobectomies

ancl 8 pulmonectomies were performecl. Afier surgery, tumors ancl lymph nocle (lin) specimens were

morphologically evaluated in order to determine tumor and response to BL injections. In Group

2, 40 patients with locally aclvancecl NSCLC were treatecl by BL injections and conventional

racliotherapy. Cumulative cloes of BL was 120-150 mg. We instillecl BL endobronchially 15 mg twice

a week. The first course of racliotherapy (RT) was 40 Gy. During the treatment, tumor volume was

followed by X-ray, CT-scanning ancl fiberbronchoscopy (proclucing endophotoimages). Jf the first

course of treatment resultecl in partial tumor response (> 50 % tumor mass recluction), RT and

EBC/-1 were continued up to 70 Gy and 200-21 O mg of B L. In cases when tumor response was

< 50 %, or there was no regression (< 30 %), only RT up to 60-70 Gy was clelivered in claily

fractions of 1.8-2.0 Gy. Group 3 (12 patients) receivecl RT in 4-2-2-2-4 Gy weekly regimens with

BL appliecl on Days 1 ancl 5. So the claily close of 4 Gy was combined with a 15 mg injection of

BL; the cumulative dose of BL was the same as in Group 2. Not alt of our patients tolerated this

treatment. In Group 2, partial tumor response was achievecl in 32 cases, 3 patients hacl partial tumor

regression, ancl in 5 patients the treatment provecl ineffective. In Groups 3, rapicl tumor response

was achivecl in 8 cases, 2 patients hacl no response, while in another two patients the treatment hacl

to be cliscontinuecl because of complications (one of them diecl). During EBCH, the following

complications were notecl: fever in 16 patients, leukopenia in 2, and death due to bleecling after

rapicl tumor necrosis in one patient.

Key worcls: carcinoma, non-small celi Jung; combined modality therapy 
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mcnt of Thoracic Surgery, Lithuanian Oncological 
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Introduction 

The treatment for lung cancer is one of the 

most difficult problems in oncology. Only 10-
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15 % of ali patients with lung cancer can be 
treated surgically. 1 It means that the majority 
of patients with lung cancer must be treated by 
other methods such as radiotherapy and che
motherapy. There are some reports on endo
bronchial chemotherapy of patients with Jung 
cancer. At the 4th Congress of Bronchologists 
Seiguchi N2 reported on bronchial chemothe
rapy for non-small lung cancer. The author 
claims having injected bleomycin and immuno
modulator OK-132 through a bronchoscope. 
The patients also received irradiation. The re
sults of this treatment were good: tumor re
sponse was achieved in 23/53 cases. No severe 
treatment-related complications were observed. 
Henry P, and Pierson Jr3 injected mitomycin C 
endobronchially to patients with carcinoid. 
Thirty-four patients underwent surgical treat
ment; tumor response was achieved in 75 % . 
Other authors4 tried to treat their patients with 
laser, but the treatment entailed severe compli
cations such as tumor hemorrhage. Therefore, 
less aggresive methods of treatment were sugge
sted. Photochemotherapy was used in patients 
with central Jung cancer.5 This treatment moda
lity was used in patients with advanced lung 
cancer. Tumor response was ahcieved in 20 
cases. In recent years, there has been a ten
dency to use photodynamic therapy for central 
lung cancer.5 Initial endobronchial injection of 
bleomycin into the tumor was followed by laser 
irradiation. According to the authors, the re
sults of treatment were good. The majority of 
authors have published their immediate treat
ment results, whereas on information is availa
ble on the follow-up results of such treatment. 
Based on these reports, the indications and 
contraindications for bronchial chemotherapy 
remain doubtful. Hopefully, our investigations 
will help to provide some explanation as to the 
usefulness of enclobronchial chemotherapy. 

Material and methods 

Patients 

From 1990-1993, 73 patients with NSCLC were 
treated by a combination of endobronchial che-

motherapy (EBCH), B L surgery, conventional 
racliotherapy (RT) ancl high-fractional radiothe
rapy (HFRT). The patients were diviclecl into 
three groups as follows: Group 1 consisted of 
21 patients treated by EBCH and surgery, 
Group 2 of 40 patients treatecl by EBCH and 
RT, ancl Group 3 of 12 patients treated by 
EBCH and HFRT. The age of paticnts ranged 
between 34-72 yrs, mean 55 yrs. There were 5 
females among them. The distribution of pa
tients by pTNM stage was as follows: Group 
L: 15 patients pT2NlM0, 5 patients - pT3N0-
1M0, and l patient - pT3N2M0. In 18 cases 
the tumor was endobronchial and in 3 cases 
peripheral. In 8 cases we performed pulmonec
tomy, in 11 lobectomy, ancl in 2 bilobectomy. 
Three patients had adenocarcinoma and others 
epidermoicl cancers. 

The distribution of patients in Groups 2 and 
3 is cvident from Figure 1. The majority of 
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Figure 1. Distribution of paticnts in groups 2 and 3 

accorcling to morphology and TNM. 

patients (26) had T3N0-1M0, 18 patients were 
treated in T2N0-1M0 stage, and 8 patients had 
T3N2MO stage of the disease. According to 
clinical type the patients were clistributed as 
follows: 45 patients had central tumors and 7 
peripheral. In 45 cases the pulmonary tumor 
was epidermoid carcinoma, in 7 adenocarcino
ma. 

Group 4-controls: 70 patients unclerwcnt only 
surgical treatment; of these 45 were with 
T2NlM0, 12 with TlNlM0, 10 with T3N1M0 
and 3 with T3N2MO. Ten patients had periphe-
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ral and 60 endobronchial tumors. Sixty-two 

patients had epidermoid carcinoma and 8 ade

nocarcinoma. 

Group 5-controls: 46 patients received 5-FU 

0.5 g i.v. half an hour before conventional 

radiotherapy twice weekly, up to the tolerable 

dose (5-6 g of drug). Twenty-seven patients 

had T3N1MX, 5 -T3N2M0, and 14 patients 

T2N1M0 stage. There were 7 peripheral adeno

carcinomas and 39 central epidermoid tumors. 

Enclobronchial chemotherapy 

Bronchoscopy was performed under local ane

sthesia. Tumor surface was washed with sodium 

chloride solution. Bleomycin was injected with 

a special needle into the tumor area 3-5 mm in 

depth in 3-4 points. It is necessary to be careful 

during the injection of bleomycin; it must not 

be injected into normal tissues. Bioptic samples 

from tumors were tak en during bronchoscopy. 

The procedure was completed if there were no 

signs of hemorrhage. We used a modified COX 

mathematic model for chemotherapy. Bleomy

cin injection dosage program was calculated to 

each patient.6
·
7 We injected bleomycin using a 

BFB2 "Olympus" bronchoscope twice a week 

before radiotherapy. Cumulative dose of bleo

mycin ranged between 90-125-150 mg. Fractio

nation of radiation dosage was 1.8-2 Gy per 

week by conventional radiotherapy and 

4-2-2-2-4 Gy per week by dynamic hyperfractio

nated radiotherapy. Radiotherapy was applied

in the split-course mode. Tumor response was

followed by endobronchoscopy and X-ray.

Biopsies were taken before and after the study

to evaluate the tumor mass difference.

Results 

In Group 1, BL 15 mg was injected 2-3 times 

through a bronchoscope before surgery. Post

operative complications were similar in both 

groups, i.e. in patients treated with BL (Group 

1) and in controls (Group 4). Bronchus stump

leakage was observed only after right pulmo

nectomies (3 and 4 respectively in both groups).

Morpohological investigations of the tumor and

lymph node specimens show a decreasing mito

tic activity of tumor cells (18 cases), and consi

derable degenerative changes in the tumor after 

3 -5 endobronchial injections of BL. These 

changes are equivalent to grade IVa by Oh

boshi-Shimosato criteria. Hypertrophy of lymph 

follicles and strong interstitial reaction were 

detected in the resected lymph node specimens. 

The main effect of BL was coagulative necrois 

with a slight interstitial and submucosal reaction 

(16 cases). Partial tumour regression was noti

ced in 17 cases. 

In Group 2 (40 patients) partial tumor re

sponse (tumor mass reduced by more than 

50 % ) was achieved in 32 cases; 3 patients had 

partial tumor regression (less than 50 % ), while 

5 patients failed to respond to therapy (less 

than 30 % ). In Group 2 (EBCH + RT) better 

results were achieved when the tumor was 

situated endobronchially. Tumor was sensitive 

after 5-7 injections of BL. In other cases, to 

reach a partial tumor response (more than 

50 % ) we had to use 60-70 Gy of RT and 

120-200 mg of BL.

The results of our 3-year follow-up show that

the median survival rates of treated patients in 

Group l and cntrols by stage were as follows: 

T2N1M0 30 and 31 mos, T2N1M0 - 26 and 

27 mos, and T3N2M0 24 and 26 mos. The 

median survival in Group 2, and Group 3 in 

treated patients vs. controls, was as follows: 

T2N1M0 24 mos vs. 19 mos, T3NlM0 21 mos 

vs. 13 mos, and T3N2M0 - 15 mos vs. 12.5 

mos. These data show no significant difference 

in survival. 

Discussiou 

The use of Iocal chemotherapy for superficially 

situated malignant tumors such as melanoma 

and breast cancer has been reported effective. 

Along with the development of endoscopic sur

gery (laser, intraluminal radiotherapy) we have 

been trying to use local chemotherapy in the 

form of transbronchial intratumoral instillation 

in lung cancer patients. This method is compa

rable with other endobronchial treatment ap

proaches such as laser applications, intraluminal 
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brnchytherapy, intratumoral ethanol injections, 

ncbulisation etc. By combining BL injcctions 

and radiotherapy, we try to reducc tumor vo

lumc and thus scnsitizc tumor cells to RT. 

There are a lot of other substances known to 

have the same effect. Using BL, we do not only 

sensitizc tumor cells to RT but also achicvc 

chemotherapeutical effect, knowing that epicler

moid carcinomas are scnsitivc to bleomycin. 

Palliation effect is achieved through tumor mass 

rcduction. Patients fell bctter after the clisappe

rance of atelectasis. In our cases, histopatholo

gical and cndoscopical findings confirmed great 

effcctiveness of this mcthod, whitch also proved 

its clinical value by rcducing such as obstructive 

pneumonia. Buton L. Speiser8 used after-load 

brachytherapy for local control of endobron

chial caracinoma. In thrce groups of patients 

treatecl with different closages, curative doses 

resultcd in 87 % obstucting improvcment and 

palliative doses in 84 % , where the group of 

patients with recurrence showed 70 % improve

mcnt. The author also reported the following 

treatment-relatecl complications: fatal bleedings 

in 7 % , bronchial stenosis and radiation bron

chitis in 11 % , pneumothorax, cardiac arrhyt

hmia and infection. Nevertheless, the mcthod 

proved to be an effective palliation treatment 

for lung cancer; 24 % of his patients were 

treated by laser destruction. Cox and Byhar 

reported about hyperfractionated radiation ancl 

pulmonary toxicity, which was high ancl clcpcn

dccl on thc ficlds of HFRT. 

EBCH can be used as adjuvant thcrapy. 

Group 2 (40 patients) underwent EBCH and 

conventional RT, while Group 3 (12 patients) 

received DFRT. The comparison of trcatment 

results in both groups has shown that more 
rapicl tumor regression was achievecl in Group 

3. In Group 2, better tumor response was

obtained when the tumor was situatcd endo

bronchially, and whcn it was smooth, without

signs of hemorrhage and superficial necrosis. In

the cascs with T3N2M0 ancl T3NlM0 stages,

when the tumor was solid ( cartilaginoid), endo

bronchial regression was clubious and more

difficult to achieve. The patients in Group 3

showed rapid tumor necrosis, but one of them

diecl due to fatal pulmonary bleedding. In com

parison with thcir controls (Group 5), the pa

tients in Group 2 presentcd with more rapid 

tumor regression. Howcver, the follow-up re

sults in Groups 2 and 5 show no significant 

difference in the survival of patients in both 

groups. Thc prcsented method is very simple, 

and thc fact that it does not require any addi

tional equipmcnt is certainly and advantage, 

considering our economic situation. The me

thod is not well known and can be associatecl 

with various problcms, but nevertheless, our 

rcsults show that it is comparablc with other 

cndobronchial mcthocls for tumor volume re

duction in opcrablc patients. Low rate of severe 

complications renders this treatment approach 

suitable for outpatient use. It should be combi

ned with other methods of lung cancer trcat

ment. In our opinion, endobronchial chemothc

rapy can bc used only as adjuvant therapy. 

There are two conditions for such treatment: 

l) the tumor must be situated in the bronchus,

and 2) there should bc no evidence of hcmor

rhage in the tumor. Thc drug which is injectcd

into the tumor arca can affect it. Thcre is a

danger of rapicl tumor necrosis.

Conclusions 

1) endobronchial intratumoral chemotherapy

with bleomycin is technically easy to perform,

and should be used in combination with other

methocls of treatment in patients with 11011-

small-cell lung cancer.

2) Endobronchial chcmotherapy and radio

therapy should be used in patients with locally 

aclvanced tumors of the lung without clistant 

metastascs. The occurrence of trcatment-rela

ted complications is low. 

3) This method of treatmcnt has proved inef

fective in patients with locally advanced pcri

bronchial tumors. 

4) Immediatc results were better in the group

of patients who reccived endobronchial chemo

therapy (bleomycin) and dynamic hyper

fractionatecl radiotherapy. 

5) The comparison of three-year follow-up
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results showed no significant difference in the 

survival of treated patients and those in the 

control groups. 
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Brain metastases from Jung cancer 

Carsten Nieder, Marcus Niewald, Ursula Nestie, Karin Walter, Klaus Schnabel 

Department of Radiotherapy, University Hospital of the Saarland, Homburg/Saar, Germany 

Our analysis included 150 patients who were treated by whole-brain irradiation between 1983 and 

7993. All of them received JO x 3 Gy over 2 weeks. In 72 cases surgical resection of brain metastases 

preceded radiotherapy. 49 patients had primary small-cell lung cancer (SCLC), and 81 non-small 

cel! lung cancer (NSCLC). The others had mixed tumors. The evaluation of their CT-scans showed 

a significantly dzfj'erent average number of brain metastases (SCLC 4 met., NSCLC 2 met.) and a 

smaller surrounding edema in the case of SCLC. Dimne/er of metastases and total cerebral tumor 

vohune were distributed equally. The interval between primary tumor and development of brain 

metastases, presence ol extracerebral metastases and Karnoj�·ky pe,formance status were also 

distributed equally, but SCLC patients were significantly younger. The local remission rate was 

dependent on histology as well as on the diameter of metastases. in 44 % of ali cases a complete 

or partial remission was founcl (SCLC 60 %, adeno-ca 39 %, squamous-cell-ca 21 %, p 0.007). 

1-Jowever, after multivariate analysis, histology was not fou11d to be a prognostic factor for survival.

Surgical treatment also had 110 influence on the survival. Patients'age, Karnof�ky-pe,j'ormance status,

extracerebral metastases and the diameter of brain metastases were the only prognostic factors. Mean

survival was 123 days (median 69 days). The survival of patients with extracerebral metastases and

a Karnof�ky-pe1formance status < 70 was very poor. There.f'ore, they should be treated only in the

case of disabling symptoms, when application <�l corticosteroids has failed. Far the majority of

patients radiotherapy with JO X 3 Gy seems to be appropriate.

Key words: Jung neoplasms, lung cancer; brain neoplasms-secondary, brain metastases; radiotherapy 

Introduction 

Due to the generally high incidence of the 

disease and the high frequency of spread, lung 

cancer is the predominant primary tumor of 

patients presenting with brain metastases (Ega

wa, 1 Order, 2 Turalba). 3 

Corrcspondcncc to: Dr. med. Carstcn Nicdcr, Dcpart
mcnl of Radiothcrapy, Univcrsity Hospital, 66421 
Homburg/Saar, Gcrmany. 

UDC: 616.831-006.6-033.2:6l6.24-006.6 

Various autopsy series demonstrated that 17 

- 50 % of ali lung cancer patients developcd

brain metastases (Davis,4 Doyle,5 Newman6), 

dependent on the histological tumor type. This

retrospective analysis of 150 irradiated cases is

targeted to investigate the differences in pattern

of spread and treatment results between brain

metastases from small-cell lung cancer (SCLC)

and non-small-cell lung cancer (NSCLC) and

their influence on patients' prognosis.
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Material and methods 

The data of 150 consecutive patients with brain 

metastases from histologically proven Jung can

cer, treated between 1983 and 1993, have been 

analysecl retrospectively. 

Patients' characteristics 

Fourty-nine patients (33 % ) hacl SCLC, 34 pa

tients (23 % ) squamous-cell Jung cancer 

(SQCLC), 34 (23 % ) sufferecl from aclenocarci

noma of the Jung ancl 33 (22 % ) from other ancl 

mixed tumor types. 87 % of ali patients hacl 

signs of increasecl intracranial pressure ancl/or 

other symptoms clue to brain metastases; 13 % 

were asymptomatic. 

Table 1 ancl Table 2 show ali other pretreat

ment characteristics. 

Table 1. Patients' characteristics. 

Parameter 

median age (years) 
median interval ( days )* 
multiple brain metastases 
average number of brain met. 
median diameter of brain met. (cm) 
median total cerebral tumor 
volurne ( crn3)
extracerebral metastases 
median Karnofsky-index 
male : fcrnale ratio 

Table 2. Patients' characteristics. 

Ali patients 

60 
87 
61.5 % 
2.6 
2.2 

8.7 
49.7% 
7 
9:1 

SCLC adcno-ca SQCLC P-value 

median agc 
(ycars) 57 60 62 0.01 
average number 
of brain met. 3.9 2.3 2.0 0.02 
surrounding 
edema 
::S l cm(%) 67 24 32 <0.00 l 

l -3 cm 27 56 50 
>3 cm 6 19 18 

* (betwecn primary diagnosis and development of
brain metastascs)
SCLC = small-ccll lung cancer,
SQCLC = squamous-cell lung canccr

Methods 

Brain metastases were diagnosecl by CT. In 

each case radionuclide bone scan abdominal 

ultrasound, chest x-ray and CT were performed 

for tumor staging. The primary tumor was 

confirmed histologically by biopsy (mediastino

scopy or bronchoscopy). Twelve patients receiv

ed radiotherapy after surgical rcsection of a 

solitary brain metastasis. Ali of them had pre

operative MRI. In 31 cases chemotherapy was 

administered during the course of the disease, 

but always before detection of brain metastases 

and never with curative intent. Ali patients 

received radiotherapy 5 days a week. Either 

Co-60-gamma-rays or photons of a linac were 

used. In ali cases a whole-brain-irradiation of 

10 x 3 Gy over 2 weeks was given. The close 

specifications refcr to a reference point in the 

middle of the brain. The target volume was 

encloscd by the 80 %-isoclosc. Nincty-eight % 

of ali patients received dexamethasone through

out thc course of radiotherapy. 

The daily dose was < 10 mg in 15 % , 10 -

20 mg in 46 % and > 20 mg in 29 % , depending 

on thc symptoms and the clinical course. In 

8.5 % the exact dose was unknown. 

On the last day of radiotherapy, further CT

scans of the brain and clinical examinations 

were performed, and later on repeated at 3-

month intervals. Survival tirne was calculated 

from thc beginning of radiotherapy. Survival 

curves were obtainecl using the Kaplan-Meier

method. Local remission was evaluated accord

ing to the UICC criteria. Ali patients who 

failed to complete their planned treatment 

course were also included in the analysis. 

Results 

Ali different pretreatment characteristics of 

SCLC and NSCLC patients are presented in 

Tables 1 and 2. Twenty-three patients (15 % ) 

failed to completc their planned radiotherapy 

course due to progressive deterioration of their 

general condition. Karnofsky performance sta

tus before therapy was the only parameter 
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which correlated with incomplete therapy (p < 

0.001). 

In 129 cases, CT-scans were performecl by 

the encl of therapy. Ali 12 operatecl patients 

(9 % ) had their metastases completely removed 

and were without recurrence. The results of 

other cases were as follows: complete remission 

in 17 cases ( 13 % ) , partial remission in 40 cases 

(31 % ), no change in 50 cases (39 % ), progres

sion in 3 cases (2 '1/o ); in 7 cases the course of 

multiple metastases was different (5 % ). 

The remission rate was 60 % for SCLC, 

39 .3 % for acleno-ca and 21.4 % for SQCLC, 

p = 0.007. 

The estimatecl probabilities and the 95 %

confidence intervals of complete ancl partial 

remission were 56 % ( 43-69 % ) for SCLC, 41 % 

(32-50 % ) for acleno-ca and 34 % (24-45 % ) for 

SQCLC. The remission rate was dependent on 

histology as well as on the diameter of metasta

ses (> 2.5 cm versus ::; 2.5 cm) (Cox proportio

nal hazarcls model). 

A symptomatic relief was obtained in 48 % 

of ali cases. Additionally, 13 % of patients were 

asymptomatic before irradiation and remained 

in this state. Clinical improvement was depen

dent on local remission of brain metastases. An 

improvement was noted in 76 % after complete 

remission, in 60 °/4, after partial remission ancl 

in only 47 % of cases without remission. 

The mean Karnofsky performance status of 

the whole group of patients remainecl stable 

with a slight tendency towarcls improvement. 

(Figure 1). 

Mean survival of ali patients was 123 clays 

(median 69 clays). 

The survival after surgery was 141 days 

(95 %-range: 93-155) and after racliotherapy 

alone 122 days (95 %-range: 88-156). (Figure 

2). This clifference was not statistically signifi

cant, although the operated patients were signi

ficantly younger and had Iess extracerebral me

tastases. The histological type of Jung cancer 

was also not prognostically relevant for survival 

(Figure 3). 

When a complete remission (CR) was obtain

ed, survival was significantly longer as compa

red to partial remission (PR) ancl no change 
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Figure l. Mcan Karnofsky-pcrforrnancc status (karn) 
and standard dcviation bcforc and aftcr radiothcrapy 
(n = 150). 
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Figure 2. Survival aftcr surgcry and radiothcrapy (-) 
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Figure 3. Survival by histology. Groups: Adcno
carcinorna, - - - Squarnous celi carcinoma, ..... 
SCLC (p > 0.05). 

(NC). The mean values were 294 clays (CR), 

142 days (PR) ancl 103 days (NC), p 0.003 
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(CR vs NC), 0.04 (CR vs PR), > 0.05 (PR vs 
NC). 

In multivariate analysis (Cox proportional 
hazards model) Karnofsky performance status 
(p <O. 0001), extracerebral metastases 
(p = 0.02), diameter of brain metastases 
(p = 0.04) and patients' age (p = 0.05) were 
prognostic factors for survival. 

If only the most important prognostic factors 
were taken into account, the following probabi
lities to survive at least 150 days were calculat
ed: 

l. Karnofsky - PS 2 70, no extracerebral
met. 32 % (22-45 % ) 

2. Karnofsky - PS 2 70, extracerebral met.
28 % (19-39 % ) 

3. Karnofsky - PS < 70, no extracerebral
met. 17 % (8-35 % ) 

4. Karnofsky - PS < 70, extracerebral met.
3% (0-29%). 

Discussion 

Compared to the reports from literature, our 
treatment results concerning local remission, 
clinical improvement and survival are largely 
similar to others published so far (Newman,6 

Robin,7 Chatani,8 Mandell,9 Trillet10). Better
results have been obtained either by other 
patients' selection or exclusion of cases with 
incomplete treatment from the analysis. 

Gorich 11 also reported a higher average num
ber of brain metastases in cases with SCLC. 
But in our own study ali differences between 
small-cell and non-small-cell lung cancer also in 
local results had no impact on the survival. We 
found a markedly longer survival for patients 
with adenocarcinoma and small-cell carcinoma 
compared to those with squamous-cell carcino
ma, which was also shown by Flentje. 12 

The better local responsiveness of metastases 
from small-cell cancer is probably due to their 
radiosensitivity, because the diameter of brain 
metastases, which also was a prognostic factor 
for local remission, did not differ from that of 
non-small-cell metastases. 

Radiotherapy results in a moderate prolonga
tion of the survival of patients with brain meta
stases (Posner,13 Lang14). Indeed, their survival
is mostly Iimited by the extent of extracerebral 
disease. Certain prognostic factors are helpful 
in estimating the patients' survival and planning 
adequate treatment. Performance status and 
the presence of extracerebral metastases are 
known since the publication of prospective 
RTOG-trials (Borgelt). 15· 16 Diameter of brain
metastases has seldom been investigated so far. 
The study of Swift17 could not confirm its 
relevance as prognostic parameter. Therefore, 
diameter of metastases and patients' age, which 
was also controversially discussed in the litera
ture, have not been taken into account in (the 
following recommendation regarding) patient's 
selection. Our analysis showed that patients 
with extracerebral metastases and a Karnofsky
performance status < 70 have a very poor prog
nosis. For those a clear prolongation of survival 
by whole-brain irradiation is unlikely. Therefo
re, they should be treated only in the case of 
disabling symptoms, when application of corti
costeroids has failed to produce a satisfactory 
improvement. 

Patients with favourable prognostic factors 
may profit from a more aggressive treatment 
(surgery or radiotherapy with local boost). In 
this series, the survival of patients who under
went surgical resection for their metastases was 
not prolonged. But the number of these patients 
was rather small and our tria! was not prospec
tive. Other authors (Mandell,9 Smalley, 18 Hen
drickson 19) reported significant advantages of 
combining surgery and radiotherapy, and a 
prospective randomized tria! by Patchel!20 con
firmed the superiority of the combined treat
ment. 

After ali, radiotherapy with 10 X 3 Gy in 2 
weeks seems to be appropriate for the majority 
of patients. Hypofractionated regimens as re
ported by Chatani,8 Borgelt, 16 Haie-Meder2 1 

and Trovo22 yielded similar results, but entailing 
a higher risk of late radiation sequelae in poten
tial long-time survivors due to a higher dose 
per fraction. 
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Puln1onary metastases from osteosarcoma 

Fabio Massern, Gaetano Rocco, Claudio Della Pona, Gerolamo Rossi, Mario 
Robustellini, Adriano Rizzi 

Division of Thoracic Surgery, "E. Morelli" Regional Hospital Sandalo, ltaly 

Between January 1979, and December 1990, 16 young patien/s (9 males mul 7 f'emale.1·, at an average 

age of 19 ys., range, 10-25) were observed far the detec/ion of pulmonary metastases ji·orn 

osteosarcoma. The average disease-free interval from the treatment of the primary bone tumor was 

14 months (range, 1-36). in alf otherwise asymptomatic patients the pulmonary metastases (one 

metastasis in 9 patient.�, mul more than one in 7) were detected during routine radiological follow-up 

(nine in the leji lung and seven in the right lung). 

Six patients presenting with local relapses of primary tumor (4), disseminated metastatic disease (!), 

and poor functional reserve (1), were excluded from surgery. 

Ten patients (62.5 %) underwent 12 operations. The type of surgery was pneumonectomy in 2 

patients (in J of thern far reccurent disease, i.e., completion pneumonectomy), lobectomy in 6 (in 

1 one of them for recurrent disease following a wedge resection), and, wedge resection in 4 patients. 

Perioperative mortality was O%. The observed five-year survival in the operated and in the 

non-operated patienls was 35 % and O%, respectively. 

Key words: Lung neoplasms - secondary; osteosarcoma; surgery 

Introductiou 

Among patients who develop metastatic disease 

arising from osteosarcoma, 70 % or more have 

metastases in the lung. 1
•
2 

Patients who die from metastatic spread of 

osteogenic sarcoma to the lungs often have no 

other metastatic sites3 and present with rescct

able pulmonary metastases.4 

Corrcspondcncc to: Fabio Masscra, M. D., Division 
of Thoracic surgcry, "E. Morclli" Rcgional Hospital, 
via Zubiani, 33, Sondalo (Sondrio), ltaly. 

UDC: 616.24-006.6-033.2:616.7 l-006.34.04 

Severa! authors45 suggest that exc1s10n of 

these pulmonary lesions might prolong the sur

vival or providc worthwhilc palliation. 

This study is a retrospcctive revicw of our 

experience with surgical intervention for pulmo

nary mctastases from osteogenic sarcoma. 

Materials and methods 

Betwcen January 1979, and December 1990, 16 

patients (9 males and 7 females, at an average 

age of 19 ys., range, 10-25) were observecl for 

the detcction of 11011 synchronous pulmonary 

mctastases from ostcosarcoma. The avcrage 

diseasc-free interval following the treatment of 
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the primary bone tumor was 14 months (range, 

1-36). Primary sites were the tibia in 7 patients

and the femur in 9. The surgical treatment for

the primary tumor was amputation in 15 pa

tients, and excision in one. Ali patients received

chemotherapy at the tiine of surgery. In ali

otherwise asymptomatic patients the pulmonary

metastases ( one metastasis in 9 patients, and

more than one in 7) were detected during

routine radiological follow-up (nine in the left

Jung and seven in the right lung). Preoperative

ly, the assessment of adequate pulmonary fun

ction was made by conventional spirometry and

the determination of maximum oxygen consum

ption.

Special attention was paid to those patients 

presenting with recurrent pulmonary metasta

ses, who had already undergone surgical proce

dures. Functional eligibility to the anticipated 

extent of resection was warranted prior to sur

gery. Bone seans were routinely obtained in 

order to rule out other foci of metastatic disea

se. Pulmonary involvement was studied with 

standard radiographs and CT evaluation of the 

chest. 

The criteria for exclusion from surgery were 

lack of local control of the primary tumor ( 4 

patients), presence of other sites of metastatic 

disease (1), and, poor pulmonary function (1). 

Ten patients (62.5 % ) underwent 12 operations. 

The type of surgery was pneumonectomy in 2 

patients in one of them for recurrent disease, 

i.e., completion pneumonectomy, lobectomy in

6 in one of them for recurrent disease following

a wedge resection, and, wedge resection in 4

patients. The usual surgical procedure was po

sterolateral thoracotomy. The influence of gen

der, location and number of metastases and

treatment of primary and metastatic disease on

desease-free interval (DFI) and overall survival

have been analyzed. The survival rates were

calculated according to the Kaplan-Meier me

thod;6 the results were compared by univariate

analysis (Mann-Whitney U test).7 

Results 

The patients' characteristics and outcomes are 

summarized in Table l. Of the 10 patients with 

complete resection, 5 are alive, with survivals 

ranging from 7 to 102 months (median, 35 

months); ali patients are without evidence of 

disease. Two of the patients had undergone a 

second thoracotomy within 12 and 14 months 

from the first thoracotomy. There were no 

Table l. Characteristics and outcomes of 16 paticnts with pulmonary metastascs from osteogcnic sarcoma. 

Patient Agc Site of DFI Lung Surgical Rccurrcncc Survival 
no. Scx (yr) primary (mo) lesions therapy after-therapy (mo) Outcome 

M 16 tibia 12 single wedge negative 102 ned 
2 M 19 fcmur 9 single wedge positive 19 dead 
3 M 19 tibia 24 multiplc lobectomy negative 18 dead 
4 F 23 fcmur 20 single wedge negative 36 ned 
5 M 16 tibia 12 multiple lobectomy negative 12 dead 
6 F 10 fcmur 23 single lobcctomy negative 32 ned 
7 F 16 tibia 30 single lobectomy negative 26 ned 
8 M 25 tibia 1 multiplc pneumonectomy positive 30 dead 
9 M 20 fcmur 8 singlc wedge negative 7 dead 

10 F 19 femur 36 single lobeetomy negative 64 ned 
11 M 18 femur 12 multiple none 6 dead 
12 M 20 femur 2 singlc none - 8 dead 
13 M 24 tibia 10 multiple none 12 dead 
14 F 19 femur 12 multiple none 3 dead 
15 F 20 tibia 10 single none 6 dead 
16 F 19 fcmur 3 multiplc none - 2 dead 

DFI: disease-free interval; NED: alive with no evidence of disease. 
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surgery-related deaths. Four patients died of 

metastatic disease and one of an unrelated 

cause 7 months after the second operation. 

Of the 6 patients who were not subjected to 

surgery, ali died within 2 to 10 months (median, 

6 months) from diagnosis. 

The survival data are shown in Figure 1. 
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Figure l. Survival in paticnts with Jung mctastascs 
from ostcogcnic sarcoma. 

The observed five-year survivals in the opera

ted and in the non-operated patients were 35 % 

and O% , respectively. 

The survival of patients with pulmonary me

tastases from osteogenic sarcoma related to the 

operability of the lesions and the feasibility of 

a complete resection (p < 0.05). The disease

free interval from the tirne of diagnosis of the 

primary tumor to the detection of pulmonary 

metastases as well as the number of pulmonary 

metastases yielded no statistically significant 

influence on the survival. However, there was 

a betler prognostic trend noted in patients with 

a Iong DFI (more than 12 months) and with 

single Jung metastases. The location of pulmo

nary nodules showed minor correlation with 

survival. There was no significant difference in 

survival between patients who received chemot

herapy after primary treatment and those who 

did not. 

Discussion 

In patients with osteosarcoma, the commonest 

site of metastatic spread is the Jung. Before the 

widespread use of chemotherapy, the incidence 

of pulmonary metastases was at Ieast 80 % .1•2 

The intensification of chemotherapy regimens 

has seen a drop to 30 % to 40 % in the incidence 

of pulmonary metastatic disease.8·9 Although 

combination chemotherapy produces significant 

responses in many patients with metastatic 

osteogenic sarcoma, few patients with metasta

tic disease achieve long-term survival with che

motherapy alone. 10 

If the hypothesis that the Jung is the first step 

in the metastatic cascade11 is trne, the possibility 

of surgical treatment of pulmonary metastases 

from osteosarcoma is to be considered. In fact, 

a surgical approach enabling total removal of 

a resectable tumor has been advocated as po

tentially curative with a reported 5-year survival 

rate of 20% to 50%. 4•5•12-14 

Our results seem to be consistent with the 

reports that favor surgery in metastatic osteo

sarcoma patients. The outcome appears closely 

related to the operability of the Iesion ( Figure 

1). Among the patients who underwent thoraco

tomy and complete removal of metastases, five 

are alive with no evidence of disease. Six pa

tients, judged to be inoperable, died from me

tastatic dissemination (median survival 8 

months). 

Thoracotomy or median sternotomy are stan

dard surgical approaches for pulmonary meta

stasectomy .15 The introduction of thoracoscopy 

has increased interest in using this approach for 

the resection of metastatic tumors. 16 There is 

concern that this method, which permits excel

Ient exposure of the Jung surfaces but does not 

permit Jung palpation, may not allow the sur

geon to identify and remove ali metastatic Ie

sions .17 

The mortality rate associated with surgery 

for pulmonary metastatic disease is Iess than 

1 % ; 18 in our series, there were no surgery-rela

ted deaths. 

The criteria for exclusion from surgery were 

as follows: l. Jack of local control of the prima

ry; 2. presence of other sites of metastatic 

disease; 3. poor pulmonary function.4•18 There

fore, proper selection of patients for pulmonary 

resection is important. The use of CT scan 

probably plays a decisive role in the follow-up 
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of patients' with osteosarcoma, 18 allowing ear

lier detection of metastatic disease and impro

ving the overall survival rates. 14 

Limited pulmonary resections for secondary 

tumors are recommended when the metastases 

are adjacent to the pleural surfaces. 19 The pos

sibility of multiple and seguential resections20
•
2 1 

and the failure of pneumonectomy to control 

metastatic disease show that wedge or !obar 

resections play an important role in the struggle 

for total disease control.4 

The number of lung metastases, tumor dou

bling-time, tiine before recurrence and treat

ment of primary and metastatic disease have 

been shown to be prognostic indicators by some 

authors_ 1, 13 , 14.22 

Regarding the number of resected lesions, 

the existence of 5 or fewer lesions was associa

ted with a more favorable outcome. 1 Flye12 and 

Belli 13 found no adverse influence on the post

thoracotomy survival. In our series, no patients 

had more than 4 nodules and the survival 

showed no difference in relation to whether the 

pulmonary metastases were single or multiple. 

However, there was a better survival in pa

tients with a solitary metastasis. A freguently 

analyzecl factor is the interval between the 

detection of primary osteosarcoma and the ap

pearance of pulmonary metastases. Severa! au

thors have reported that the duration of this 

interval bears no relation to survival. 12-14 In our 

series, a better prognostic trend was founcl in 

patients with a DFI of more than 12 months. 

The tumor cloubling tirne definecl more 

clearly the indications for resection of pulmo

nary metastases.22 In fact, the prognosis appears 

to be better in patients with a cloubling tirne of 

more than 40 days. Few authors have evaluated 

this discriminant, due to unclerstantable ethical 

reasons.4•
20 Belli13 ancl Carter 14 found a better 

prognosis in temale patients with metastases 

confined to one lobe of the lung. 

The role of chemotherapy in the management 

of Jung metastases from osteogenic sarcoma is 

very controversial. Belli and coli. 13 believe that 

chemotherapy may prevent the development of 

micrometastases. Unfortunately, the response 

of patients with metastatic disease who have 

received prior aggressive adjuvant chemothe

rapy is poor. 13 

The excision of pulmonary metastases may 

result in a prolongecl survival or even cure.4•
20 

If the basic criteria can be fullfilled, surgical 

resection is recommendecl. 4• 18 

In summary, with improved surgical techni

gue and perioperative care, surgeons have be

come more aggressive and liberal in the indica

tions for resection of pulmonary metastases. 23 

An aggressive surgical policy towarcls metastatic 

osteosarcoma confined to the lung has resulted 

in rewarcling disease-free survival and remark

able palliative benefit for appropriately selected 

patients.4 Since the most significant factors in 

determining the aggressiveness of the disease 

(tumour doubling-time, disease free interval, 

number of pulmonary Iesions) do not influence 

post thoracotomy long-term survival, the crite

ria for selecting surgical patients must be care

fully weighed . 14 In fact, of ali patients with 

metastatic osteogenic sarcoma, only a few will 

be suitable surgical candidates.23 We must, the

refore, be cautious in applying local treatment 

for a systemic disease. 
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Tobacco policy recommendations of the International 
Association for the Study of Lung Cancer (IASLC): 

A 10 point program 

Preamble 

The IASLC is an internationaJ organization 

whose goal is to decrease the worldwide lung 

cancer epidemic through research, education 

and prevention methods. The IASLC members 

are surgeons, medica! oncologists, radiothera

pists, pulmonologists, radiologists, pathologists, 

epidemiologists, basic research scientists and 

allied health professionals from 56 countries 

across six continents. The association sponsors 

a number of meeting and workshops and pub

lishes the journal Lung Cancer to promote the 

exchange of ideas for reducing lung cancer 

mortality. Our association is well aware that 85 

percent of ali lung cancer cases are caused by 

active cigatette smoking and that 3 percent of 

ali non-smoking Jung cancer deaths are the 

result of exposure to environmentaJ tobacco 

smoke. Furthermore, the regular use of pipes 

and cigars also increases the risk of lung cancer. 

Despite the facct that the association between 

tobacco smoke and Jung cancer has been scien

tifically known for well over 30 years, lung 

canccer deaths continue to rise throughout the 

world. In deveJoped countries the incidence of 

lung cancer for 1990 was 530.00. In developing 

nations the incidence of Jung cancer cases was 

430.000 in 1990 with an estimated 600.000 in 

1995 and 10 million by the year 2025. Tobacco 

use is also associated with other deadly cancers 

including cancers of the oral cavity, larynx, 

esophagus, pancreas, bJadder, kidney and sto

mach in both men and women and cervicaJ 

cancer in women. In addition, smoking is a 

major cause of coronary heart disease and is 

the leading cause of chronic obstructive lung 

disease. 

Introduction 

The following policy recommendations were 

developed by the IASLC in June 1994 in the 

hope that their worldwide impJementation 

would help eradicate tobacco-incluced diseases, 

inclucling lung ancl other cancers, on a globa! 

basis. The IASLC firmly believes that health 

organizations ancl its inclividual members have 

a special responsibility to help society ancl go

vernmental organizations adopt and implement 

tobacco programs and policies to decrease to

bacco use worldwide. While the IASLC does 

not advocate an outright ban on tobacco pro

ducts it does not oppose such actions. This 

poJicy statement outlines a reasonable and rea

Jistic publish health approach to significantJy 

reduce smoking and tobacco use world-wide 

ancl the creation of a smoke-free world. 

Tobacco policy recommendations 

l. Taxes

The IASLC confirms that a substantial and 

sustained tax increase on ali tobacco products 

is the single, most effective public health stra

tegy currentJy available for reducing smoking 

and tobacco use among both adults and children 

and to improve the health of a nation. The 

Association recommencls that governments con

sider using some proportion of such taxes to 

hclp fund smoking education and prevention 

programs, to help tobacco farmers convert to 

other crops, and provide basic health care ser

vices for its citizens. 



414 Tobacco policy recommendations 

2. Tobacco Advertising and Promotion

The advertising, packaging and promotion of

tobacco clearly increases consumption and enti

ces children to experiment with tobacco by 

fostering the positive image that tobacco use 

increases the users social prominence, sex ap

peal and maturity. The IASLC recommends 

that ali forms of advertising and promotion 

should, at a minimum, be severely restricted, 

and preferably banned. Such measures should 

apply to ali forms of advertising and promotion 

including tobacco company sponsorship of 

sporting evens where the product or company 

Iogos are displayed and promotion of tobacco 

products coupon offers and free distribution of 

ali products. The IASLC also recommends a 

requirement for plain packaging and package

based health information for ali tobacco pro

d ucts. 

3. Education and Counter-advertising

Information about the health risks of tobacco

use are the cornerstone for most successful 

public health efforts in reducing smoking and 

tobacco use. The IASLC recommends that ali 

nations develop comprehensive tobacco preven

tion and educational programs and that a spe

cial effort should be made to reach individuals 

at high risk such as children, ethnic minorities, 

individuals with less education, and pregnant 

women. Programs should be developed for 

schools, communities, the mass media and other 

channels as appropriate to reach both smokers 

and potential smokers within the context of the 

individual country's customs and culture. 

4. Children's Access to Tobacco

In most countries throughout the world, regu

Iar tobacco use often begins while the individual 

is stil an adolescent. The IASLC recommends 

that the sale of tobacco products should be 

prohibited until at least age 18 and that laws 

regulating the sale of cigarettes and other to

bacco products to underage individuals should 

be strongly enforced. In addition, the Associa

tion recommends that sales througth self-service 

displays and sales of tobacco through vending 

machines should be banned completely. 

5. International Tobacco Trade

Some industrialized governments have ag

gressively assisted the multi-national tobacco 

companies in promoting the sale of tobacco, 

especially cigarettes, in other countries; often 

these efforts are directed at developing coun

tries and countries in the 3rd world who are 

stili burdened with basic health problems such 

as nutritional deficiencies and infectious diesas

es. The IASLC recommends that ali developed 

nations should refrain from promoting tobacco 

for export; no country should be pressured to 

weaken their laws and regulations on tobacco 

advertising and promotion, sales or distribution, 

and tobacco excise taxes. 

6. Exposure to Environmental Tobacco Smoke

Scientific evidence has counclusively establi

shed that involuntary exposure to environmen

tal tobacco smoke (ETS) is a cause of lung 

cancer in adults as well as a major cause of 

respiratory symptoms and diseases (bronchitis, 

pneumonia and asthma) in children. The 

IASLC recommends that worldwide efforts be 

adopted that eliminate nonsmoker exposure to 

ETS. At a minimum smoking should not be 

permitted in health care facilities; workplaces; 

schools; airplanes, buses, trains and other forms 

of public transportation; restaurants, and ali 

indoor public facilities. 

7. Nicotine Addiction

Ali tobacco products contain nicotine and it

is nicotine that is directly responsible for the 

addiction associated with tobacco use. The 

IASLC recommends that nicotine Ievels in ciga

rettes and other tobacco products be reduced 

over tirne to non-addicting levels. 

8. Tobacco Growing and Forming

Many countries actively support the growing

of tobacco including offering subsidie� to far

mers which guarantee a base price for their 
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tobacco. The IASLC is sympathetic to those 

farmers whose income comes substantially from 

the sale of tobacco and recommends that 

governments provide economic assistance to 

farmers in pursuit of other occupations or to 

help grow crops other than tobacco. The Asso

ciation strongly believes that the easiest means 

of accomplishing this is through new excise 

taxes on cigarettes and dedicating some portion 

of the tax to assist tobacco farmers. 

9. Health Professional's Responsibility

Health professionals can play a significant

role in reducing smoking in their communities. 

The IASLC recommends that ali health profes-

sionals should receive proper training to counsel 

their smoking patients to quit and to take an 

active role in support of tobacco control initia

tives within their own communities. 

JO. Lung Cancer Diagnosis and Treatment 

Even if smoking were completely eliminated 

today, Jung cancer would continue to be a 

significant problem for decades. The IASLC 

strongly supports the continuation of basic and 

applied research programs for the better diag

nosis and treatment of Jung cancer as a means 

of increasing survival and thereby reducing the 

overall Jung cancer mortality rate. 
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Prof. Dr. Božena Ravnihar: Her 80th anniversary 

It is the people whose work has brought out
standing results, that are usually remembered 
when they celebrate their jubilees, remembered 
for their exceptional drive and distinguished 
abilitics. Profcssor Ravnihar dedicated her pro
fessional, creative and intelectual potential to 
The Institute of Oncology in Ljubljana and to 
the devclopment and growth of the Slovenian 
oncology. As such she is honoured and will be 
remembered by her students and colleagues. 

In 1946, she joined The Institute of Oncology 
as its Head of Laboratory Department, after 
having graduated at Belgrade Medica! Faculty 
in 1940, worked as an intern for a year, and 

having spent more thant three years as an 
active member of the Partisan Medica! Forces. 

At the tirne of her arrival, the Institute 
consisted of Surgery and Gynaecological 
Departments and a small Radiotherapy Depar
tment. Her task was to set up the histological 
and clinical Iaboratories, and to specialize in 
oncology at the same tirne. The work in the 
newly established histology Iaboratory started 
in 1946. Professor Ravnihar was not only its 
Head; she also worked as a pathologist which 
enabled her to gain knowledge of histopatho
logy of tumours. 

She was able to enlarge her self-taught know
ledge by studying at foreign institutions like 
Radiumhemmet in Stockholm, Radiumstati
onem in Kopenhagen, Institut du Radium 
Foundation Currie in Paris and la ter, at the 
Department of Radiotherapy at the Zurich Ho
spital. In 1953 she became an Assistant Profes
sor of Radiotherapy and Oncology, having also 
obtained the specialization in these fields and 
gained some experience in nuclear medicine at 
borne and abroad. 

In 1958/59 she won a scholarship to study in 
the USA where she visited the Ieading institu
tions and obtained some knowledge of the 
organized forms of cancer prevention. 

After that, her work at the Institute was 
extremely multifarious: she was the Head of 
the Laboratory Department, the Head of the 
Radiotherapy Department, the Head of the 
Cancer Registry of Slovenia, the Head of the 
Epidemiology Studies, and the Assistant Di
rector of the Institute of Oncology. Under her 
Ieadership and with full support of the Director 
of the Institute of Oncology, prof. dr. Leo 
Šavnik, the Institute grew and developed into 
a modem clinical, educational and research 
centre. 
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Numerous new departments in different fields 

of treatment and research were established and 

encouraged to develop under her directorship 

from 1964 to 1982. They were, for example, 

the Clinical Department, the Radiotherapy De

partment, complete with all the !atest equip

ment, and the Laboratories into which all the 
modem examination techniques had been intro

duced. 

Especially important from the patients' point 

of view were the following services: psycho-on

cology, physiotherapy and social medicine, and 

the policy of adopting the modem concept of 

multidisciplinarity and team work in treating 

the various fonns of cancer. 

Professor Ravnihar recognized the great va

lue of research for the development of oncolo

gy. In the early sixties already, she was the one 

who gave initiative for the research work, al

though the staff potential and the working 

conditions were still quite modest. She put a 

special emphasis on systematic planning of the 

research, her scheme of research planning in 

medicine had been widely used by ali research 

institutions in Slovenia for many years. She 

established a research foundation at the Insti

tute of Oncology and determined its grant-awar

ding principles. The research work, carried out 

at the Institute was at her instigation made a 

part of bigger research programmes on the 

state and international level. As a result, the 

Institute of Oncology was given a university 

status and quite an impressive number of acade

mic distinctions were awarded to her colleagues 

at the tirne of her directorship of the Institute 

(20 PhD's, 10 MSc's, 2 academic specializations, 

and 17 of her colleagues were made university 

theachers). Many of them remember Professor 

Ravnihar as their thesis supervisor; the commit

ment and dedication to work was certainly one 

of the unforgettable and everlasting features 

which were passed on from her to younger 

generations. The results of their common en

deavour are quite impressive: more than a 

hundred professional publications home and 

abroad per year, international awards won by 

numerous scientists working at the Institute, 

awards given by The Boris Kidrič foundation, ' 

and many other scientific distinctions. 

Professor Ravnihar was especially interested 

in developing research documentation infra

structure: the membership of the Institute Li

brary and the Indok Centre of the international 

Cancernet, is only one of the results of her 

endeavours in this field. In 1964, she and her 

fellow workers established the radiology and 

oncology journal Radiologia Iugoslavica, which 

had been published for 25 years, and is now 

published under the title Radiology and Onco

logy. Professor Ravnihar was its first Editor-in

Chief. 

One of her most important achievements was 

the establishing of Cancer Registry as early as 

1949. After that, every case of cancer had to 

be registered under Slovenian law, which made 

the Registry a reliable and valuable source of 

information. Cancer Registry of Slovenia was 

one of the first of its kind in Europe and the 

means of connecting The Institute of Oncology 

and Slovenian medica! research with the rest of 

the world. Professor Ravnihar's work in this 

field was internationally recognized: she had 

been the Head of the European and Middle 

East Branch of The International Association 

of Cancer Registries for three years. 

She was also active in the development of 

medica! studies on all levels. In 1947, the Chair 

for Oncology and Radiotherapy at the Medical. 

Faculty of Ljubljana was founded, also at her 

instigation. After that, she was actively engaged 

· in preparing the curricula of the medica] and

stomatological courses at the Medica! Faculty.

On the post-graduate leve!, Professor Ravnihar

had made it possible for radiotherapy and onco

logy to become an independent field of specia

lization, and introduced the study of its basic

principles into the majority of post-graduate

medica! courses. Her contributions to educating

general public at home and abroad were con-

• Siderable, too. She was the member of the

UICC from 1960 to 1962.

Besides being a distinguished academic and 

scientist, Professor Ravnihar was also a great 

administrator. Under her directorship the Insti

tute of Oncology was considerably enlarged, 



418 Anniversary 

renovated and modernized. But one of her 

greatest wishes, namely the erection of a new 

building, which could house all the various 

departments and wards of the Institute, has not 

been realized yet. 

Since she was also involved in preparing its 

building plans, may her next annivcrsary bring 

about the commenccmcnt of thc building of the 

ncw Institute! 

And may shc be as active as she has been 

ali hcr life - and remain the guiding spirit for 

ali her numerous students and colleagucs, who 

wish her many happy returns of this day! 

Prof. Marija Us-Krašovec, M.D., Ph.D. 
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Notices 

Notices submitted for publication should contain a mailing address, phone andlor fax 
number of a contact person or department. 

Radiology 

The 9th European Congress of Radiology ECR'95 
will take plaee in Vienna, Austria, March 5-10, 1995. 

Contaet Prof. A. Baert, ECR-Offiee, Neutorgasse 
9/2a, 1010 Vienna, Austria; or call -43 1 533 4064; Fax: 
+ 43 1 533 40649.

lmaging in Oncology 

The 19th LH Gray confcrence »Quantitative Imaging 
in Oncology will be offered in Newcastle-upon-Tyne, 
UK, April 3 -7, 1995. 

Contact Dr. K. Faulkner, Regional Medical Physics 
Department, Neweastle General Hospital, Westgate 
Road, Newcastle-upon-Tyne NE4 6BE, UK; or call 
+4491 273 881. Fax: +4491226 0970.

Breast cancer 

The 4th Maritemer workshop of Austrian Society for 
Senologie with the international attandance will take 
place in Taormina, Sicilia, Italy, April 29-May 6, 1995. 

Contact Mrs Elisabeth Stradal, Waehringer Guertal 
18-20 (im Neuen AKH), A-1090 Wien, Austria; or
eall +43222402 406 113; Fax: +43222 402 406 120.

Brachytherapy 

The Annual Brachytherapy Meeting GEC- ESTRO 
will be offered in York, United Kingdom, May 10-12, 
1995. 

Contact the ESTRO Secretariat, Radiotherapy De
partment, University Hospital St. Rafael, Capucijnen
voer 35, B-3000 Leuven, Belgium; or call 
+3216 3364 13;  Fax: +32 1633 64 28.

Radiotherapy 

The 5th International Meeting on Progress in Radio
Oncology ICRO/OeGRO 5 will take place in Salzburg, 
Austria, May 10-14, 1995. 

Contact Univ.-Prof. Dr. H. D. Kogelnik, Institute 
of Radiotherapy and Radio-Oncology, Landeskranke-

nanstalten Salzburg, Muellner, Hauptstr. 48, A-5020 
Salzburg, Austria; or call + 43 662 44 82 39 00; Fax: 
+ 43662 4482 887.

History of medicine 

The » l 995 Annual Meeting« of the American Associa
tion for the History of Medicine will take place in 
Pittsburgh, USA May 11-14, 1995. 

Contact Dr. Jonathon Erlen, 123 Northview Dr., 
Pittsburgh, PA 15209, USA; or call + 1412 648 8927. 

Cancer and quality of life 

The confcrence organized by Organization of Euro
pean Caneer Institutes (OECI), the Institute of Onco
logy in Ljubljana and National Cancer Institute of 
Genova will take place in Bled, Slovenia, May 12-14, 
1995. 

Contact Dr. M. Zwitter, Institute of Oncology, 
61105 Ljubljana, Slovenia; or call + 38661 1314 225; 

Fax: +386 61 1314 180. 

Pediatric Radiology 

The 32th congress of the European Society of Pediatric 
Radiology will be offered in Utrecht, The Netherlands, 
May 15-230, 1995. 

Contact Prof. Dr. M. Meradij, Sophia Kinderzieken
huis, Dr. Molcwaterplein 60, 3015 GJ Rotterdam, The 
Netherlands; or call + 3110 463 6166; Fax: 
+ 31 10 466 6865.

Lung Cancer 

The 3rd Central European Lung Cancer Confcrence 
will take place in Prague, Czech Republic, May 28-31, 
1995. 

Contact the Confcrence Secretariat, 3rd Central 
European Lung Cancer Confcrence, Czech Medical 
Association J. E. Purkyne, P.O. Box 88, Sokolska 31, 
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120 26 Prague 2, Czech Republic; or call + 42 2 296 889 
I + 42 2 297 271 / + 42 2 24 9151 95; Fax: + 42 2 294 610 
I + 422 24216 8 36. 

Contact Mrs. V. Whitehead, British Institute of 
Radiology, 36 Portland Plaee , London WlN 4AT, 
United Kingdom; or call + 4 471 436 7807; Fax: 
+ 4 471 25 5 320 9.

Radiology 
As a service to our readers, notices of meetings or 
courses will be inserted free of charge. 

The Roentgen Centenary Congress will be held in 
Birmingham, United Kingdom, lune 12-16, 1995. 

Please sen/ information to tlze Editorial office, Radio
logy and Oncology, Vrazov vtrg 4, 6II05 Ljubljana, 
Slovenia. 

1995 OECI 
CON FERENCE 
ON CANCER 

AND QUALITY 
OF LIFE 

will be organized by the Organization of 
European Cancer lnstitutes (OECI), the Insti
tute of Oncology in Ljubljana and lstituto 
Nazionale per la Ricerca sul Cancero Ge
nova. 

The conference will be held from May 12 
to 14, 1995, in Bled, Slovenia. 

lnformations: M. Zwitter, MD, Institute of 
Oncology, 61105 Ljubljana, Slovenia. 
Phone: + 386 61 1314 225. 
Fax: +38661 131418 0. 
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teledirigirani univerzalni stativ, kompaktni sistem 
za rentgensko slikanje 

DSI sistem za digitalno rentgensko slikanje prinaša 
številne prednosti, med drugim uporabnikom 
olajša delo, zmanjšuje doze, znižuje stroške in 
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Lekarne, bolnišnice, zdravstveni domovi 1n 
veterinarske ustanove večino svojih 

nakupov opravijo pri nos. 
Uspeh našega poslovanja temelji no 
kakovostni ponudbi, ki pokriva vso 

področja humane medicine in veterine, po 
tudi no hitrem in natančnem odzivu no 

zahteve naših kupcev. 
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Omnipaquea 

• dobra opca i lokalna
podnošljivost

• vrlo niska opca toksičnost
• vrlo niska neurotoksičnost
• značajno smanjena

učestalost i težina nuspojava
u usporedbi s ionskim
kontrastnim sredstvima

• izuzetno rijetka pojava
alergijskih reakcija

• visokokvalitetni radiogrami

IZ NYCOMEDA-INOVATORA U 
PODRUČJU KONTRASTNIH 
SREDSTAVA 

Omnipaque je zašticeno ime 

SIGURNIJE KONTRASTNO 
SREDSTVO U DIJAGNOSTIČKOJ 
RADIOLOGIJI 
Proizvodač Nycomed A/S Oslo, Norveška 

!sključiva prava prodaje u Hrvatskoj ima firma
"EWOPHARMA AG"
CH-8200 Schaffhausen/Švicarska

"EWOPHARMA AG" 
Predstavništvo za Hrvatsku 
Znanstveno -stručni s�vietnik 
Mr ph. ALFRED SENECIC 
41000 Zagreb, Mandiceva 29 
Tel/fax: (041) 318 034 
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Radio/ Oncol 19 94; 2 8: 4 32. 

Instructions to authors 

The journal Radiology and Oncology publishes ori
ginal scientific papers, profcssional papers, review ar
ticles, case reports and varia (reviews, short communi
cations, profcssional information, ect.) pertinent to 
diagnostic and interventional radiology, computerised 
tomography, magnetic resonance, nuclear medicine, 
radiotherapy, clinical and experimental oncology, ra
diobiology, radiophysics and radiation protection. 

Submission of manuscript to Editorial Board implies 
that the paper has not been published or submitted 
for publication elsewhere: the authors are responsible 
for ali statements in their papers. Acccptcd articlcs 
bccomc thc property of thc journal and thcrcforc 
cannot bc publishcd clscwhcrc without writtcn pcrmis
sion from thc Editorial Board. 

Manuscripts writtcn in English shoukl be sent to thc 
Editorial Office: Radiology and Oncology, Institute of 
Oncology, Vrazov trg 4, 61000 Ljubljana, Slovenia; 
Phone: + 386611320068, Fax: + 386611314 180. 

Radiology and Oncology will consider manuscripts 
prepared according to the Vancouver Agrcemcnt (N 
Engl J Med 19 91; 324: 4 2 4-8.; BMJ 19 91; 30 2: 6772.). 

Ali articles are subjccted to cditorial review and 
revicw by two independcnt rcfcrces sclcctcd by the 
Editorial Board. Manuscripts which do not comply 
with thc technical rcquiremcnts statcd herc will be 
rcturncd to thc authors for correction beforc thc 
rcvicw of the rcfcrccs. Rcjccted manuscripts are gcne
rally returncd to authors, howcvcr, thc journal cannot 
bc held rcsponsiblc for their loss. The Editorial Board 
rcscrves thc right to rcquirc from thc authors to make 
appropriate changcs in the content as well as gramma
tical and stylistic corrcctions whcn ncccssary. Thc 
cxpenscs of additional cditorial work and requcsts for 
rcprints will bc chargcd to the authors. 

General instructions: Type the manuscript doublc spa
ccd on one sidc with a 4 cm margin at the top and left 
hand side of thc shect. Write thc papcr in grammati
cally and stylistically correct language. Avoid abbrevia
tions unlcss prcviously explained. Thc technical dala 
should confirm to thc SI system. Thc manuscript, 
including thc references may not cxcccd 15 typewritten 
pages, and the number of figurcs and tables is limited 
to 4. If appropriate, organise the text so that it 
includes: Introduction, Material and methods, Results 
and Discussion. Exccptionally, thc results and discus
sion can be combined in a singlc section. Start each 
section on a new pagc and numbcr thcsc consecutivcly 
with Arabic numerals. Authors are encouragcd to 
submit thcir contributions bcsides threc typewritten 
copies also on diskcttcs ( 5  1/4") in standard ASCII 
format. 

First page: 
name and family name of ali authors, 
a brief and specific title avoiding abbreviations 

and colloquialisms, 
- complete aclclrcss of institution for each author, 
- in thc abstract of not more than 200 worcls covcr 

the main factual points of thc article, and illustrate 
them with thc most relevant data, so that thc rcadcr 
may quiekly obtain a general view of the material. 

lntroduction is a bricf and concisc section stating thc 
purposc of thc articlc in rclation to other alrcady 
published papcrs on the same subjccts. Do not presen! 
extcnsive rcviews of thc literature. 

Material and methods should provide cnough informa
tion to cnablc experimcnts to bc repcated. 

Writc thc Results clearly and conciscly and avoid 
rcpcating the data in the tables and figures. 

Discussion should explain the results, and not simply 
repeat them, interpret thcir significance and clraw 
conclusions. 

Graphic material (figures and tables). Each itcm should 
be scnt in triplicate, one of them markcd original for 
publication. Only high-contrast glossy prints will be 
acceptecl. Line drawings, graphs and charts should bc 
done profcssionally in Indian ink. Ali lettering must 
be lcgiblc aftcr rcduction to column size. In photo
graphs mask the iclentities of patients. Labe] the figures 
in pencil on the back indicating author's name, thc 
first fcw words of thc title and figure number: inclicate 
the top with and arrow. Write legend to figures and 
illustrations on a scparate shcet of paper. Omit vertical 
lines in tables ancl write thc ncxt to tablcs ovcrhead. 
Labe! thc tablcs on their rcvcrse side. 

References should be taped in accorclancc with Van
couver style, clouble spaccd on a separatc shcct of' 
paper. N umbcr thc refcrences in the order in which 
they appear in the text and quote thcir corrcsponding 
numbers in the text. Following are some examples of 
rcfcrenccs from articles, books and book chapters: 

l. Dent RG, Cole P. In vitro maturation of monocy
tcs in squamous carcinoma of thc lung. Br J Cancer 
1981; 43: 4 86- 95. 

2. Chapman S, Nakielny R. A guide to radiological
procedures. London: Baillicre Tindall, 1986. 

3. Evans R, Alexander P. Mechanisms of cxtracellu
lar killing of nucleatcd mammalian cells by macropha
ges. In: Nelson DS ecl. Immunobiology of macrophage. 
New York: Acaclemic Press, 1976: 4 5 -74. 

For reprint information in Norih America Contact: 
lntemarional reprint Co,poration 968 Admiral Callag
lwn Lane, # 268 P. O. Box 12004, Vallejo, CA 94590, 
Tei: / 707) 553 9230, Fax: (707) 552 9524. 



Systemic alitimicrobial 
agent for I\Oth oral and 

parenteral use 

• ·® 

-zna 
ciprofloxacin 

Afjtimicrobialspectru.m: gram-negative aerobes: E. 
epll, Cftrobacte1� Enterobacter, Klebsiella, Proteus, 
&aimone/Ja, Shigella, Vibrio, Yersinia, Aeromonas, 
'fpasteurella, Pseudomonas, Haemophilus, Neisseria, 
Acinetobacter, Campylobacter, Providencia, 
Serratia, Morgane/la, Legionella. Gram-posilive 
aerobes: Staphy/ococci; variously susceptible are 
Streptococci. lltdicatio,is: in/ections of the urincoy 
tract, respiratory tract, ears, nase and throat, 
gastro-inteslinal tract cmd abdomen, hepatobiliary 
tract, infections oj the bones cmd joints and skin; 
gynecologicai infections and septicemia; treatment 
and prophylaxis of infeclions in immunocompromised 
patients.Side effects: gastrointestinal disturbances, 
dizziness, headache, /atigue, sensorial disorders, 
agitation, anxiety, rarely visua/ disturbances and 
convulsions; allergic reactions, decrease o/ blood 
pressure, paroxysmal tachycardia, pain in thejoints, 
rarely photosensilivity, transient changes in some 
laborato,y values. Rlsk o/ c1ystalluria with 
insu//icient in.take o/ liquid. J,iteractions: antacids 
withAI and Mg hydroxides, theophyl!ine, barbiturate 
narcotics. Note: caution in elder!y palients and CNS 
disorders, reduced reaction capacily (synergy with 
alcohol). Coutraindications: hypersensitivity to 
quinolone chemotherapeutics, children in the age o/ 
growth, pregnancy and lactalion.. Daily dosage: 
infections of the lower respiratory tract (nosocomia/) 
2 x 500 to 750 mg oral!y, 2 x 200 to 400 mg iv; 
infections of the lower urina,y tract 2 x 250 to 500 mg 
orally; 1mcompiicated in/ections oj the upper urina,y 
tract 2 x 250 to 500 mg orally, 2 x 100 to 200 mg iv; 
complicated infections oj the upper urina,y tract, 
bacteriemia, septicemia 2 x 500 to 750 mg orally, 2 x 
200 to 400 mg iv; osteomyelitis 2 x 750 mg ora/fy, 2 x 
200 to 400 mg iv; other infections 2 x 500 to 750 mg 
orally, 2 x 200 to 400 mg iv,- chronic salmonel!a 
carriers 4 x 250 mg orally; acute gonorrhea a single 
dose oj 500 mg orally; in severe injections the oral 
dosecan be increased to3 x 750mg, and intravenous 
close to 3 x 400 mg daily; close is reduced in elderly 
patients and in severe renal dysjunction. Duration 
of therap y: pyelonephritis at least JO days, 
peritonilis (in combination with metronidazole) at 
least 14 days, osteomyelitis at least 6 weeks, other 
infeclions at least 3 days after disappearance oj 
clinical signs. Supply: tablets: 250 mg JO tabs; 500 
mg 10 tabs; injection: 100 mg/JO ml 5 ampoules. 
Ali additional injormatlon can be obtainedfrom tile 
manufactu.rer. 
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Suitable tor the most 
severe hospital patients 
and also tor out-patients 
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Reaches high concentrations 
in body fluids, tissues and 
intracellular space. 






