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Foreword

I have the honour to be the guest editor of this anniversary issue of Radiology & Oncology ded-
icated to the 30'" Jubilee Meeting of the Radiologists of the Alpe Adria Region. From the first of-
ficial meeting held in Dobrna in 1968 more than thirty years ago, radiologists from the universi-
ty radiological departments of Trieste, Padua, Verona, Graz, Ljubljana and Zagreb have been
meeting in one of the neighbouring countries to share their research and scientific experiences.
The enriching success of our meetings has shown the vision of the founders of the Alpe Adria
Radiological Group Prof. Dr. Emo Bianchi from Monfalcone, Prof. Dr. Guerrino Lenarduzzi from
Padua, Prof. Dr. Stanko Hernja and Prof. Dr. Ludvik Tabor from Ljubljana. The meetings have
survived all the political differences and changes which have occurred in the last three decades
proving the deep historical and cultural connection between the four European nations and the
enduring friendship which has developed throughout all these years. At the very beginning the
meetings were rare and precious opportunity for the radiologists from - at that time - the
»Eastern« Countries to get informed about modern radiological technologies from the more de-
veloped »western« participants of the group. But even now when technological differences are
not so great the great wish to share research experiences, which have always been the main driv-
ing force behind our group, will ensure a brilliant future of the Alpe Adria Radiological
Meetings.

This issue of Radiology & Oncology reflects the current status of different fields of diagnos-
tic and interventional radiology at the university departments of four neighbouring countries
which is at the level of the world’s most modern radiology. So far, there has been no official
record of the history of the Alpe Adria Radiological group. Therefore, I am grateful for the con-
tribution of Prof. Dr. Ludovico Dalla Palma »Past, present and future«, which was presented at
the opening ceremony of our 30th Jubilee meeting.

Guest Editor
Prof. Vladimir Jevti¢, PhD, MD
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Radiologic-pathologic correlation of the mammographic
findings retrospectively detected in inflammatory
breast cancer: usefulness in clinical practice

Francesca Caumo, Erminia Manfrin, Franco Bonetti, Lucia Pinali, Carlo Procacci

Department of Radiology, University of Verona, Italy

Background. The aim of this study was to describe the clinical, mammographical and pathological charac-
teristics of inflammatory carcinoma.

Patients and methods. Clinical, mammographical and histological sections of twenty-two women (age
range 28-60 years) were reviewed. The examinations had been performed over a period of four years.
Results. The clinical findings were: erythema, edema, thickening of the skin and breast heat in ten patients;
palpable mass in nine patients; nipple discharge in one patient; absent in two patients. Pathological findings
were: tumor emboli in the dermal lymphatics in eight patients; tumor emboli in the vessels in ten patients;
tumor emboli both in the dermal lymphatics and in the vessels in four patients. The radiologic findings were:
skin thickening, trabecular thickening and blurring of structure in ten patients (common presentation); mass
in nine patients; malignant-type calcifications in two patients (uncommon presentation); absent in one pa-
tient. The follow-up examination (eighteen months) detected that only one patient with common presenta-
tion of inflammatory carcinoma had no local or systemic recurrence against eight patients with uncommon
presentation.

Conclusions. The clinical and mammographical aspects, which suggest the presence of an inflammatory
carcinoma, occur only in 45.4% of the patients. The radiological aspect seems to correlate with the different
prognosis of the tumour, resulting in a better prognosis in those with an uncommon aspect.

Key words: breast neoplasms - radiography - pathology; inflammation, inflammatory carcinoma

Introduction

Inflammatory carcinoma (IC) represents 1%
of all breast cancer. The diagnosis of IC de-

Received 18 June 2002 pends on clinical (erythema, edema and
Accepted 2 July 2002 breast heat without any pain) and/or histo-
logical findings (any subtype of breast carci-
Correspondence to: Francesca Caumo, M.D., noma with tumor emboli in the dermal lym-
Department of Radiology, University of Verona, phatics or/and tumor emboli in the vessels).
Policlinico G.B. Rossi, Piazzale L.A. Scuro, 10, 37 134 Th : K . 1
Verona, Italy; Phone: +39 (0)45 582 445; Fax: +39 (0)45 e purposes of our work were: (a) to eval-

827 7808 ; E-mail: francesca.caumo@mail.azosp.vr.it uate the clinical and radiological aspects of
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this pathology; (b) to determine the correla-
tion between radiological and pathological
findings; (c) to identify any usefulness of this
correlation in clinical practice.

Patients and methods

From 1997 to 2000, 22 women aged from 28
to 60 years were treated for IC. We reviewed
the clinical history, mammograms and histo-
logical sections of these patients. All the pa-
tients were examined to evaluate their re-
sponse to therapy.

Results

The clinical findings were: erythema, edema
(peau d’orange), thickening of the skin and
breast heat in ten patients (45.4%); palpable
mass in nine patients (40.9%); nipple dis-
charge in one patient (4.5%) and two patients
showed no clinical signs (9.2%).

In eight patients (36.3%) histological sec-
tions showed tumor emboli in the dermal
lymphatics (Figure 1); in ten patients (45.4%)
there were tumor emboli in the vessels, and
four patients (18.3%) had tumor emboli in
both the dermal lymphatics and in the ves-
sels.

In ten patients (45.4%), the mammograms
revealed the typical aspect of IC: skin thick-
ening, trabecular thickening and blurring of
structure caused by edema (Figure 2). These
findings can be defined as »common presen-
tation« of inflammatory breast carcinoma. In
twelve patients (54.5%), IC had an uncom-
mon mammographic aspect: a mass with or
without malignant-type calcifications in nine
patients (40.9%) (Figure 3); malignant-type
calcifications in two patients (9.2%) (Figure
4), and no radiological findings in one patient
(4.5%).

In the histological sections of patients with
common presentations, emboli in the dermal

Radiol Oncol 2002; 36(4): 275-80.

Figure 1. Inflammatory carcinoma. Microscopically,
the primary tumor is an infiltrated, poorly differenti-
ated ductal carcinoma with clusters of carcinoma cells
in dilated lymphatic channels in the derma (arrows).

lymphatics, emboli in the vessels, emboli in
both the vessels and the dermal lymphatics
were found in six, two and two cases, respec-
tively (Figure 5a). In the histological sections
of patients with uncommon presentations,
the same findings were found in two, eight
and two cases respectively (Figure 5b).

All patients were treated with a multi-
modality therapy that consisted of
chemotherapy and then mastectomy fol-
lowed by chemotherapy or radiotherapy. The
survival rate, without local or systemic recur-
rence in the patients with common presenta-
tion of IC, was 10% after a follow-up period of
18 months. In the patients with uncommon
presentation after an average follow-up peri-
od of 28 months, the survival rate was 66.6%.
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Figures 2a, 2b. Inflammatory carcinoma, common presentation. (a) Lateral oblique right mammogram shows a fi-
broadenoma (arrow) in an otherwise normal breast. In the counterpart (b), diffuse increase in breast density, tra-
becular thickening and architectural distortion are noticeable throughout the breast. The opacity on the upper side
of the breast is a cyst (arrow)

Discussion

Diagnosis of IC was made, according to the
most recently reported data, on clinical and
pathological criteria.! Edema, erythema and
breast heat occurred in 45.5% of examined
cases and represented the common presenta-
tion of IC. Among the remaining cases, about
54.5% showed uncommon clinical findings
such as palpable mass, and nipple discharge.
In 2 cases, no clinical signs were observed.

The pathological criteria utilized to diagnose
IC were any subtype of breast carcinoma as-
sociated with emboli in the dermal lymphat-
ics and/or in the vessels. All these findings
are extremely important in the diagnosis of
IC as this entity can be diagnosed even in cas-
es of uncommon clinical presentation. In fact,
not all women with clinical findings sugges-
tive of IC have dermal lymphatic involvement
at skin biopsy.

The most common clinical findings are

Radiol Oncol 2002; 36(4): 275-80.
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Figures 3a, 3b. Inflammatory carcinoma, uncommon presentation. (a) Mediolateral oblique left mammogram. A
dense mass is seen in the upper part of the breast. (b) Another case, mediolateral oblique mammogram. In the low-
er part of the breast, a mass with calcifications is present. In the axilla, some lymph nodes are also appreciable (ar-
TOWS).

usually, but not always, associated with dif-
fuse increase in breast density, trabecular
thickening and blurring of structure caused
by edema on the mammograms. These mam-
mographic findings? are not specific and can
also be seen in other diseases, such as acute
inflammatory process, post lumpectomy radi-
ation changes and trauma. With the excep-
tion of the one patient in our series who had
a negative mammogram, the other women
had an uncommon presentation: a mass
and/or malignant-type calcifications. These

Radiol Oncol 2002; 36(4): 275-80.

results support the concept that primary IC of
the breast has different mammographic ap-
pearances; consequently, the diagnosis is
made by biopsy.**

We correlated the two mammographic
groups, common and uncommon, with the
histological findings, but there were no sig-
nificant differences between the two groups.

All the patients were treated with the same
multimodality therapy. The disease-free sur-
vival rate for the patients with uncommon
presentation is significantly better compared
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Figure 4. Inflammatory carcinoma, uncommon presentation. Malignant pleomorphic calcifications are scattered
throughout the breast, but in particular in the deep upper region of the gland (magnification view).

Common presentation Uncommon presentation

20% 17% 17%

20% 60%
66%
E Emboli in dermal lymphatics E Emboli in dermal lymphatics
E Emboli in vessels E Emboli in vessels
O Emboli in vessels and dermal lymphatics O Emboli in vessels and dermal lymphatics

Figures 5a, 5b. Graphs showing the incidence of the different anatomo-pathologic findings encountered in the
common (a) and uncommon (b) presentations.

Radiol Oncol 2002; 36(4): 275-80.
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to that of patients with common presenta-
tion. This discrepancy is probably a result of
the stage of the disease: early in the uncom-
mon presentation, advanced in the common
one.

Conclusions

The clinical and mammographic findings sug-
gesting the presence of an IC, with erythema,
oedema and breast heat together with skin
and trabecular thickening and blurring of
structures were present in only 45.4% of the
patients. These aspects cannot be considered
pathognomonic as they can also be present in
non-neoplastic diseases.

Diagnosis of IC can be carried out only an
histological specimen. The histological as-
pects are different to the clinical and radi-
ographical signs of the tumour.

The radiological aspect seems to indicate,
after similar treatment, a different tumour
prognosis, resulting better in those with an
uncommon appearance.

The relationship that exists between the
common and uncommon presentations is not
clear. The second could be the earlier stage of
the first.

Radiol Oncol 2002; 36(4): 275-80.
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Endovascular management of splanchnic arteries
bleeding in pancreato-biliary disease

Mirko D’Onofrio!, Giancarlo Mansueto!, Anna Gasparini’,
Simone Vasori!, Massimo Falcon?, Carlo Procacci®

"Department of Radiology and
Department of Surgery, University Hospital »G.B. Rossi«, Verona, Italy

Background. Splanchnic artery bleeding is a life-threatening condition, especially in high-risk patients. The
purpose of this study is to evaluate the efficacy of endovascular treatment of splanchnic artery bleeding in
pancreato-biliary disease, considered as survival at the 3-month follow-up.

Patients and methods. From 1992 to 2001 39 patients with upper splanchnic arterial lesion due to acute
and chronic pancreatitis after surgery or percutaneous procedures, or as a complication of aneurysms or
trauma, were treated using endovascular techniques. The patients underwent CT control immediately after
the procedure, after seven days and then at the 3, 6 and 12-month-follow-up.

Results. In some patients, more than one angiography was necessary to identify the source of bleeding.
Bleeding was stopped in all treated patients. Fatal re-bleeding occurred in 6 patients and, in the first part of
the study, 2 patients died of hepatic failure after hepatic artery embolization.

Conclusions. Splanchnic artery bleeding is a life-threatening condition. Endovascular treatment can reach
a clinical success rate of up to 75% at three months.

Key words: pancreatitis - complications; biliary tract disease - complications; mesenteric arteries - angiog-
raphy; haemorrhage - therapy; embolization, therapeutic

Introduction

Splanchnic artery bleeding is a life-threaten-
ing condition. Although mortality and mor-
bidity associated with major pancreatic and

Received 22 July 2002
Accepted 6 August 2002

Correspondence to: Mirko D'Onofrio, Department of
Radiology, University Hospital »G.B. Rossi«, Piazza
L.A. Scuro, 10 37134 Verona, Italy; Phone: +39 (0)45
582 445; Fax: +39 (0)45 827 7808; E-mail:
mk.don@libero.it

biliary surgery have diminished with recent
advances in surgical techniques, post-opera-
tive complications, especially following pan-
creatoduodenectomy, are still common.! The
incidence of hemorrhagic complications due
to arterial disruption after pancreatic surgery,
especially pancreatoduodenectomy, has not
changed in the last 20 years (2%-18%).2
Bleeding is the second most serious compli-
cation after sepsis due to the dehiscence of
the pancreatic anastomosis. When arterial
disruption related to pancreatitis, ruptured
aneurysm or trauma occurs, the mortality rate
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is high and can reach 70%.3 Surgical interven-
tion for upper splanchnic artery bleeding, in-
cluding ligation of the proximal and distal
portions of the lesion, may be critical in de-
bilitated and high-risk patients. The upper
splanchnic artery bleeding in pancreato-bil-
iary disease can be managed by endovascular
techniques.

Patients and methods

From 1992 to 2001, 39 patients with upper
splanchnic arterial lesion due to acute and
chronic pancreatitis after surgery or percuta-
neous procedures, or as a complication of
aneurysms or trauma were treated using en-
dovascular techniques.

The aetiology of the hemorrhage was as-
sumed on the basis of the non-invasive vas-
cular imaging (CT angiography, MR angiogra-
phy, color-Doppler Ultrasonography) and the
angiographic features as well as the case his-
tory (Table 1).

In 29 patients, the procedure was per-
formed in emergency owing to unstable he-
modynamic conditions. During the proce-
dure, the hemodynamic parameters and
pulse-oxymetry were monitored. In all pa-
tients, an intravenous infusion of acetate
ringer was administered through a 16-gauge
cannula needle inserted into a peripheral vein
at an infusion rate of 15ml/kg/hr. In all pa-

tients, the procedure was carried out with
anesthesiological support. A central venous
catheter was positioned for infusions and
pressure monitoring. Colloid solutions and
packed red blood cells were administered as
needed. Antibiotic prophylaxis was per-
formed in all the patients by intravenous one-
day administration of a second-generation
cephalosporin.

Written consent was obtained from each
patient before arteriography. At first, celiac
arteriography, superior mesenteric arteriogra-
phy and arterial portography were performed
with a 5F catheter. The endovascular treat-
ment was performed with the coaxial
catheterism technique in all cases. For the
embolization, 5F catheter was used for the se-
lective catheterization of the vessel afferent to
the arterial lesion and a microcatheter
(Tracker-18 unibody Target Therapeutics,
Fremont, CA, USA) for positioning the coils
(Tornado Embolization Coils, W Cook
Europe, Bjaeverskov, Denmark) or to inject
the acrylic glue (Histoacryl B/Braun,
Melsungen, Germany) added to Lipiodol UF
(Guerbet, Aulnay-Sous-Bois, France). For ar-
tery repair a balloon-expandable covered
stent (Jostent Peripheral Stent Graft, Jomed
Implantate GmbH, Rangendingen, Germany)
was used.

The patients underwent CT control imme-
diately after the procedure, after seven days
and then at the 3, 6 and 12-month-follow-up.

Table 1. Patient data: ethiology of haemorrage and distribution of the arterial lesion

. Acute P-B  Percutaneous Chronic Aneurysm

Bleeding Artery  p, . -reatitis Surgery Procedure Pancreatitis Trayma Total
Hepatic - 3 7 - 2 1 13
Gastroduodenal 2 5 1 2 - - 10
Splenic 5 - - 1 1 - 7
Middle Colic 3 1 - - - - 4
Pancreatico

duodenal 1 - - 2 - - 3
Left Gastric - - - 1 - - 1
Gastroepiploic 1 - 1
Total 12 9 8 6 3 1 39

Radiol Oncol 2002; 36(4): 281-90.
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Results

From our experience, some patients required
more than one angiography to identify the
source of bleeding. The distribution of the ar-
terial lesions is summarised in Table 1. The
hepatic and gastroduodenal arteries were the
most common locations of bleeding after sur-
gery (Figures 1a, 1b). On the contrary, in pan-
creatitis, the distribution of the arterial le-
sions is quite uniform (Figures 2a, 2b, 3a, 3b,
3¢c). Bleeding was stopped in all treated pa-
tients. Different radiological endovascular
techniques were used. The treatment modali-
ty depended on the vessel involved.
Embolization, both proximal and distal to the
bleeding site was performed whenever possi-
ble.

Embolization of the artery afferent to the
arterial disruption using coils up and down-
stream of the arterial lesion (endovascular lig-
ation) was performed in 21 cases (Figures 2c,
2d). The embolization with coils (Figures 2¢

Table 2. Materials and techniques

283

2d, 3d) was enough to stop the bleeding in
about 50% of cases (Table 2). Acrylic glue
with coils was used in 5 cases to achieve
haemostasis more quickly. The embolization
of the bleeding vessel just with acrylic glue
was applied as endovascular treatment
modality in 8 cases (Table 2). The emboliza-
tion with acrylic glue alone was performed
when selective catheterization downstream
of the arterial lesion was impossible or in or-
der to achieve an instant embolization (Figure
4). In 3 patients, an exclusion of the arterial
disruption (Figures 1b, 1c, 1d) was achieved
using a balloon-expandable covered stent
(Jostent Peripheral Stent Graft, Jomed
Implantate GmbH, Rangendingen, Germa-
ny). In acute pancreatitis, an artery dissection
following selective catheterization resulted in
bleeding stoppage in 2 cases of arterial lesion.
These 2 cases were not considered as techni-
cal successes. After the procedure, fatal re-
bleeding occurred in 6 patients and, in the
first part of the study, 2 patients died of he-

Aetiology Coils Coils + glue Glue Covered stent  Dissection
Acute pancreatitis 6/12 1/12 3/12 0/12 2/12
’-B Surgery 2/9 3/9 1/9 3/9 0/9
Percutaneous procedure 8/8 0/8 0/8 0/8 0/8
Chronic pancreatitis 4/6 0/6 2/6 0/6 0/6
Aneurysm 0/3 1/3 2/3 0/3 0/3
Trauma 1/1 0/1 0/1 0/1 0/1
Total 21/39 5/39 8/39  3/39  2/39
(54%) (14%) (20%) (7%) (5%)
Table 3. Qutcomes
Etiology Mortality Clinical
Fatal Rebleeding Fatal Complication Success
Acute pancreatitis 4%*/12 0/12 6/12
P-B Surgery 2/9 1/9 6/9
Percutaneous procedure 0/8 0/8 8/8
Chronic pancreatitis 0/6 0/6 6/6
Aneurysm 0/3 1/3 2/3
Trauma 01 0/1 1/1
Total 6/39 (16%) 2/39 (5%) 31/39 (79%)

* bleeding stoppage after artery dissection

Radiol Oncol 2002; 36(4): 281-90.
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Figure 1a. Splanchnic artery bleeding after pancreatoduodenectomy (two cases). Axial CT scan, carried out in the
venous contrastographic phase, highlights a voluminous subhepatic hematoma with intraperitoneal spread of con-
trast medium resulting in a contrast-blood level (arrow). The spleno-portal confluence (arrowhead) is compressed
by the huge hematoma.

Figure 1b, Selective angiography of the hepatic artery, in another case, shows rupture of the hepatic artery in-
volving the gastruoduodenal artery stump at the origin (arrow).

Figure 1c. In the same case, selective angiography after the placement of two covered stents (arrows) with a slight
overlap in the hepatic artery for hepatic artery repair demonstrates bleeding stoppage and patency of the hepatic
artery.

Figure 1d. In the same patient, at the 12-month follow-up the patency of the hepatic artery was still present at CT

angiography.

patic failure after hepatic artery embolization
(Table 3).

Discussion

Rupture of a pseudoaneurysm and bleeding
into the abdominal cavity or gastrointestinal
tract as a result of a different aetiology, al-
though with a different clinical presentation,
is often associated with massive, life-threat-
ening haemorrhage.

Radiol Oncol 2002; 36(4): 281-90.

The majority of pseudoaneurysms occur in
pancreatitis, in association with or in close
proximity to, pancreatic pseudocysts. In par-
ticular, although the natural history of
pseudocyst in chronic pancreatitis is unpre-
dictable, it can gradually erode the vascular
wall of the adjacent vessels. This erosion has
a double pathogenetic mechanism, enzymatic
and mechanic. In the first case, the activated
proteolytic enzymes in the liquid of the pan-
creatic pseudocyst cause necrotizing arthritis
with a maceration of the vessel wall and
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Figure 2a. Bleeding pancreatic pseudocyst. Axial CT scan in the arterial contrastographic phase demonstrates
pseudocyst of the pancreatic tail (asterisk) involving the splenic artery. A small pseudoaneurysm is visible in front
of the pseudocyst (arrow).

Figure 2b. Selective angiography of the splenic artery shows the pseudoaneurysm (arrowheads) slightly down-
stream of the left gastroepiploic artery origin (arrow).

Figure 2c. After placing coils both up- (arrow) and down-stream (arrowheads) the pseudoaneurysm, at selective
splenic arteriography.

Figure 2d. A complete exclusion of the lesion is present

bleeding inside the pseudocyst. The size of
the pseudocyst is decisive in developing the
type of the lesion: bleeding in a small pseudo-
cyst is necessarily contained and more com-
monly ends up as a pseudoaneurysm; in case
of a larger pseudocyst, rupture of the
pseudoaneurysm and bleeding into the gas-
tro-intestinal tract or into the peritoneal
and/or retroperitoneal spaces can occur.
Angiography reports the presence of
pseudoaneurysm, without bleeding, in 10-
21% of patients with chronic pancreatitis.!
The occurrence is higher (10-31%) in patients
with pseudocyst.>® Hemorrhagic complica-

tions are expected in 6-31% of patients with
pancreatic pseudocyst’” and in 7-14% of those
suffering from chronic pancreatitis.® The pre-
ventive vascular study of patients with pan-
creatic pseudocyst must be carried out since
arterial pseudoaneurysm, although infre-
quent, is a potentially catastrophic complica-
tion. The risk vs. benefit balance when using
angiography in this respect is, however, de-
batable and non-invasive vascular imaging is
preferable (Doppler US, multidetectors CT,
MRA).? Although in inflammatory pancreatic
disease gastro-intestinal bleeding is frequent-
ly sustained by concurrent peptic disease, the

Radiol Oncel 2002; 36(4): 281-90.
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Figure 3a. Bleeding pancreatic pseudocyst. Ultrasonography shows a fluid-filled mass (asterisk) at the level of the

pancreatic tail, adjacent to the splenic hilum.

Figure 3b. At power-Doppler, image blood flow within the pseudocystic lesion is present.
Figure 3c. Selective splenic angiography shows the presence of a pseudoaneurvsm (asterisk) involving the splenic

artery at the splenic hilum.

Figure 3d. after embolization with coils the selective angiographic control demonstrates the pseudoaneurysm ex-

clusion

suspicion of vascular origin, apart from the
negative findings of the endoscopic examina-
tion, above all correlates with the intermit-
tence of the bleeding. Usually haemorrhagic
shock is the clinical presentation of ruptured
pseudoaneurysm, with a mortality rate of
50%.'" Thanks to the most recent image re-
construction programs (MPR; MIP; SSD; VR),
it is, nowadays, possible to obtain a well-de-
fined arterial map of the pancreatic region
thus identifying the lesion’s vessel of origin
with CT, particularly the multi-slice tech-
nique, or with MR, by means of 3D sequences
in contrastographic phases. Angiography
therefore plays no role in the diagnostic

Radiol Oncol 2002; 36(4): 281-90.

phase but is immediately used for treating le-
sions identified with non-invasive imaging.
Embolization has a high possibility of success
in the treatment of these lesions. With this
aim it is above all necessary to define the af-
ferent and efferent arteries involved. Only
the occlusion of all efferences and therefore
afferences to the pseudoaneurysm results in
the certain and definite exclusion of the le-
sion from the arterial flow and its subsequent
progressive collapse. The pseudoaneurysm
has a pseudo-wall of variable thickness,
which can derive from the fibrotic wall of the
pseudocyst. It is better not to place coils in-
side the pseudoaneurysm, unless this is tech-
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Figure 4a. Ruptured aneurysm of the right hepatic artery. CT scans in the pre- contrastographic phases show the

presence of a huge intrahepatic hematoma (asterisk)

Figure 4b. Ruptured aneurysm of the right hepatic artery. CT scans in the post- contrastographic phases show the

presence of a huge intrahepatic hematoma (asterisk)

Figure 4c. Selective common hepatic artery angiography demonstrates a ruptured aneurysm (arrow) arising from
the right hepatic artery with the formation of a huge intrahepatic hematoma (asterisk) partially drained into the

right hepatic vein (arrowheads).

Figure 4d. Selective common hepatic arterv angiography following embolization with acrvlic glue shows the oc-
clusion of the right hepatic artery at the origin (arrow) with complete haemostasis.

nically indispensable to occlude the efferent
vessels that would otherwise be inaccessi-
ble,*! but to proceed to the occlusion of the
afferent and efferent vessels with a technique
similar to surgical tying.

Arterial bleeding in acute pancreatitis is a
dramatic occurrence, subject to a high mor-
tality rate. Stopping it may be very difficult,
both surgically and radiologically. Emergency
surgery is associated with a rather high de-
gree of failure and mortality. In particular,
there is more than an 80% occurrence of fur-
ther bleeding,'*1* while surgical resection is

subject to more than 50% mortality.® The ra-
diological treatment of acute bleeding from
an arterial disruption in acute pancreatitis
can fail due to the excessive extent of the
maceration of the vessel or the involvement
of several arterial branches. Once again the
interventional procedure foresees the em-
bolization of the bleeding vessel or vessels.
The embolization of the vessel proximally or
distally with respect to the site of bleeding is
a condition for success not to be ignored. On
the contrary, the embolization of the bleeding
vessel with spongostan is subject to a high re-

Radiol Oncol 2002; 36(4): 281-90.
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lapse rate since the fibrin sponge is sensitive
to the lytic action of the activated pancreatic
enzymes.'® The embolization with coils is a
solution only when they are placed up and
downstream of the breach in the bleeding ar-
terial vessel where the wall is not affected by
enzymatic erosion. From personal experi-
ence, when haemodynamic instability re-
quired a rapid embolic action, or when
catheterization of the vessel downstream of
bleeding was impossible, acrylic glue proved
to be the most efficient embolizing agent.'®
Injected upstream of the arterial lesion and
correctly diluted, the glue is able to reach the
arterial tract downstream and, with its pro-
gressive polymerization, brings about a prox-
imal and distal occlusion and, at the same
time, fills the pseudoaneurysm.

The incidence of haemorrhagic complica-
tions due to arterial disruption after pancre-
atic surgery, especially pancreatoduodenecto-
my, has not changed in the last 20 years (2%-
18%).> Bleeding is the second most serious
complication after sepsis due to the dehis-
cence of the pancreatic anastomosis. Early
bleeding, in the first two weeks, due to insuf-
ficient intra-operative hemostasis at the ab-
dominal vessel level or in correspondence
with the anastomosis, requires a second la-
parotomy. Late bleeding, after the first-sec-
ond week, is more difficult to diagnose, and
its treatment is less codified. It can follow ar-
terial disruption by erosion after the dehis-
cence of the pancreato-jejunal anastomosis.
More than two weeks after surgery, even
modest bleeding must make anastomotic de-
hiscence a suspect. This slight bleeding is de-
fined as »sentinel bleeding« because it often
precedes, by 6 hours to 10 days, massive
hemorrhage from the erosion of a large arteri-
al branch. Rumstat ef al® suggest immediate
surgical intervention with a revision of the
pancreatic-digestive anastomosis when »sen-
tinel bleeding« appears at the drainage or the
gastro-intestinal tract. When the dehiscence
of the anastomosis occurs, the massive hem-
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orrhage causes mortality in 15% to 58% of cas-
es.>17 The frequent presence of anastomotic
dehiscence requires an embolization tech-
nique similar to that used in acute pancreati-
tis. The most commonly involved vessels are
the gastroduodenal artery stump or the com-
mon hepatic artery.>172 The embolization
with coils leads to definite stoppage of the
bleeding only when the gastroduodenal ar-
tery is occluded in a tract not involving septic
maceration or, alternatively, the common he-
patic artery is directly occluded. Embolization
is sometimes used as a temporary procedure
to stop or slow down bleeding so that the pa-
tient can be operated on electively rather than
in emergency.

Considering the possible complication of
the endovascular embolization, the vessels
that can generally be embolized safely in this
region include the left gastric, gastroduode-
nal, gastroepiploic, and pancreaticoduodenal
arteries.?! The occlusion of the common he-
patic artery, with normal patency of the por-
tal vein has no clinical consequences; em-
bolization is, however, unadvisable in the
presence of thrombosis or compression of the
portal vein.”? Moreover, the presence of a bil-
iary-enteric anastomosis is considered a risk
factor for developing a hepatic abscess fol-
lowing a hepatic artery embolization.® The
treatment of bleeding from the common he-
patic artery or from the short stump of the
gastroduodenal artery following a pancreato-
duodenectomy is often problematic for the
surgeon, and the radiologist should decide to
go ahead with classic embolization. But com-
pression, even to the point of thrombosis, of
the portal vein is common due to the pres-
ence of adjacent hematic collection. In these
cases, the alternative treatment to emboliza-
tion is positioning covered stents that main-
tain the patency of the hepatic artery in emer-
gency (Figure 1). Although very significant,
there are still only a few reports in literature
concerned with the use of this technique.?*?
Occlusion of the stent over time due to hy-
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perplasia of intima is predictable. Never-
theless, the treatment stops the bleeding im-
mediately and maintains the hematic contri-
bution to the liver. The slow occlusion of the
stent can then be compensated by the re-
cruitment of collateral intra-hepatic arterial
circulation and the return to normal portal
flow or the growth of a collateral portal net-
work.

Conclusions

Considering the high mortality rate of
splanchnic artery bleeding in pancreato-bil-
iary diseases and the poor results of surgical
intervention, the endovascular approach,
with embolization or repair of the bleeding
vessel, has to be considered as the treatment
of first choice. In our series, the endovascular
treatment of splanchnic artery bleeding in
pancreato-biliary disease resulted as clinically
successful in up to 75% of cases at the three-
month follow-up.
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case report

Cerebral hyperperfusion syndrome after carotid angioplasty
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Background. Cerebral hyperperfusion syndrome after carotid endarterectomy is an uncommon but well-de-
fined entity. There are only few reports of »hyperperfusion injury« following carotid angioplasty.

Case report. We report an unstable arterial hypertension and high-grade carotid stenosis in a 58-year-old,
right-handed woman. After a stroke in the territory of middle cerebral artery carotid angioplasty was per-
formed in the patient. Among risk factors, the long lasting arterial hypertension was the most pronounced.
Immediately after the procedure, the patient was stable without any additional neurologic deficit. The sec-
ond day, the patient had an epileptic seizure and CT revealed a small haemorrhage in the left frontal lobe.
Conclusions. The combination of a high-grade carotid stenosis and unstable arterial pressure is probably an
important prognostic factor in the pathogenesis of hyperperfusion syndrome.

Key words: carotid artery diseases; angioplasty - adverse effects; reperfusion injury, hyperperfusion syn-

drome; hypertension

Introduction

Cerebral hyperperfusion after carotid en-
darterectomy is an uncommon, but well-de-
fined entity.! Despite the increasing use of
carotid anigoplasty, there are only few re-
ports of »hyperperfusion injury« following
carotid angioplasty in the literature.”® The
syndrome occurs in a number of clinical set-
tings and is characterised by the diagnostic
triad of unilateral headache, seizures, and in-
tracranial haemorrhage. In our case, the pa-
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tient developed typical signs of hyperperfu-
sion syndrome detected from typical comput-
ed tomography (CT) findings.

Case report

In September 2001, a 58-year-old, right-hand-
ed woman was referred to our Department af-
ter an ischemic stroke. In 1995, she had an an-
terior circulation cerebrovascular accident but
she has made a good recovery. Her medical
history included long-lasting arterial hyper-
tension for more than 20 years and hyper-
lipoproteinemia. There was no history of ciga-
rette smoking or excessive alcohol intake. In
spite of regular ACE-inhibitor treatment, her
blood pressure fluctuated. She had been treat-
ed with Aspirin 100 mg daily and statin 20 mg.
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When assessed in our hospital before
carotid angioplasty she had a residual expres-
sive dysphasia, as well as a mild weakness in
the face and limb on the right. Her blood
pressure was 180/110 mm Hg. Computed to-
mography scan (CT) of the brain revealed
widened liquor spaces, pre-existed ischemic
lesions up to 1 mm in size, located deep in the
left cerebral hemisphere, in the left frontal
lobe and subcortically in the left parietal lobe.
There was no evidence of haemorrhage. All
haematological and biochemical tests were
normal with a normal platelet count and co-
agulation screen. Duplex ultrasonography
made in 2001 revealed a 90-per-cent stenosis
of the left internal carotid artery (ICA) pro-
duced by echolucent plaque, type I (according
to the accepted international classification).
The plaque was unstable and had an irregular
surface (Figure 1).

Figure 1. Colour Doppler ultrasound shows a 90-per-
cent stenosis of the left internal carotid artery.

The patient underwent the left carotid an-
gioplasty through the femoral approach un-
der local anaesthesia. Intra-arterial digital
subtraction angiography confirmed a 95-pe-
cent stenosis of the left ICA (Figure 2a). The
patient was given 5000IU of heparin IV. The
stenosis was crossed with a flexible coronary
guidewire (V-18 Control Wire; Boston
Scientific Corp). Glycopyrrolate and 0.5 mg
atropine IV were administered during the
procedure. The stenosis was predilated with a
low-profile coronary balloon (4 x 20 mm
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Bypass Speedy Monorail Catheter, Boston
Scientific Corp) and stented with a 7 x 30
Carotid Wallstent Monorail (Boston Scientific
Corp). The stent was dilated with a 5.5 x 20
mm Bypass Speedy Monorail Catheter
(Boston Scientific Corp) that embedded it
firmly into the vessel wall.

The blood pressure varied between 160/90
mm Hg and 175/105 mm Hg during the pro-
cedure, but there were no residual adverse
neurological sequelae. Postprocedural an-
giogram showed no significant stenosis or
dissection (Figure 2b). In the following 24
hours, the patient was treated with Aspirin

Figure 2a. Digital subtraction angiography. Lateral
views of the left carotid artery bifurcation. High grade
circumferential, atherosclerotic stenosis of the inter-
nal carotid artery origin before carotid stenting.
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and clopidogrel, her blood pressure varied be-
tween 140 and 160/95 mm Hg and she was
clinically stable. On the following day she
was dismissed. She did not continue antihy-
pertensive therapy when she was at home be-
cause she was convinced that she did not
need this therapy after carotid stenting.
After 2 days she was urgently re-admitted
because of a grand mal type epileptic seizure.
After the seizure she had a transient left
right-sided hemiplegia. Blood pressure at the
time of admission was 180/100 mm Hg. An
urgent brain CT revealed a small haemor-
rhage in the left frontal lobe (Figure 3). Colour
Doppler ultrasound of the ICA revealed a vis-
ibly patent vessel (Figure 4). The peak systolic
velocity rose to 2.3 m/s, with the end diastolic

Figure 2b. Digital subtraction angiography. Lateral
views of the left carotid artery bifurcation. No residual
stenosis after carotid stenting.

velocity of 1.2 m/s. The patient was managed
conservatively. Hypertension was easily con-
trolled with 10 mg enalapril twice daily. The
antiepileptic therapy was introduced. She re-
covered completely after two weeks.

Discussion

Cerebral hyperperfusion syndrome (CHS)
may manifest as ipsilateral headaches,
seizures, or intracerebral haemorrhages. Risk
factors such as high-grade stenosis, contralat-
eral carotid occlusion, poor collateral flow,
chronic ipsilateral hypoperfusion, preopera-
tive and postoperative hypertension, and pe-
rioperative use of anticoagulant or an-
tiplatelet agents have been reported.! In our
case, we do not have pathologic evidence to
support hyperperfusion injury as a cause of
the haemorrhage after CAS, but clinical fea-
ture and postprocedural systemic hyperten-
sion, together with the lobar appearance of
the haemorrhage, indicate to the mechanism
of hyperperfusion injury. Angioplasty per-
formed in the patients with high degree
carotid stenosis proved that the stenosis was
associated with poststenotic drop in perfu-
sion pressure. Therefore, it is likely that the
patient suffered a chronic ischemia, which
can cause a loss of autoregulation. This could
be an important pathophysiologic mecha-
nism of hyperperfusion injury.°

CHS has been defined as cerebral blood
flow (CBF) in excess of that required for meta-
bolic needs or a postoperative increase
greater than 100% of the preoperative cere-
bral blood flow.” Therefore, when cerebral
autoregulation is impaired, the elevated
blood pressure could increase CBF. In our
case, the patient had unstable arterial pres-
sure with tendency toward high pressure.
During hospitalisation, the arterial pressure
did not exceed 145/90 mm Hg and the patient
did not use antihypertensive medication.
According to our experiences, the heart rate

Radiol Oncol 2002; 36(4): 291-5.
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and arterial pressure in most of the patients
decrease after the carotid angioplasty. The
reason could be iatrogenic stimulation of
carotid baroreceptors, which seems to im-
prove in the next few days. Thus, the arterial
pressure could rise to hypertensive levels in
the days after carotid stenting, thereby in-
creasing regional CBF in the presence of im-
paired autoregulation and causing CHS.

CHS has also been widely reported in the
surgical literature as an infrequent complica-
tion of carotid endarterectomy (CEA) with an
incidence of approximately 0.6%.° In our
opinion and previous experiences, it may also
occur after percutaneous transluminal carotid
angioplasty and stenting with causal mecha-
nism and clinical features similar to those of
CEA.>® One cannot completely exclude the
possibility of embolism and silent cerebral in-
farction with subsequent haemorrhagic trans-
formation in response to hyperperfusion, but
the CT scan appearances do not indicate to
such a mechanism.

Conclusions

In conclusion, CHS may occur after carotid
stenting. The combination of a high-degree
carotid stenosis and unstable arterial pres-
sure is probably an important cause in the
pathogenesis of hyperperfusion syndrome.

The arterial blood pressure monitoring seems
to be important after carotid angioplasty of
high-degree stenosis.

Figure 3a, 3b, 3c. CT of the brain demonstrates small haemorrhage in the left frontal region.

Radiol Oncol 2002; 36(4): 291-5.
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Figure 4. Colour Doppler ultrasound of the internal
carotid artery shows a visibly patent vessel.
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Cortico-basal ganglionic degeneration:
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Background. Cortico-basal ganglionic degeneration is a rare degenerative pathology that involves parietal
areas and gradually determines frontal involvement. The aim of our work was to describe the main radio-
logical findings in this pathology and to evaluate the cortical activation in these patients by f-MRI during
simple and complex movements.

Patients and methods. We have evaluated eight patients with morphological and functional magnetic res-
onance by using a 1.5 T imager.

Results. Morphological evaluation: We found an asymmetric perirolandic cortical atrophy in seven pa-
tients, a mild hyperintensity in the perirolandic cortex in five patients, a mild atrophy of the basal ganglia
in seven patients and, in one, a hypointensity in the lenticular nuclei. In one patient the morphological as-
pect was normal. Functional evaluation: The most important aspect was the hypoactivation of the parietal
areas during the movement with the affected hand in all the patients.

Conclusions. We consider f-MRI a helpful tool for the diagnosis and follow-up of this pathology.

Key words: basal ganglia diseases, cortico-basal degeneration; magnetic resonance imaging; fluorine ra-
dioisotopes, f-MRI; movement, apraxia, parietal lobe

Introduction

Cortico-basal  ganglionic  degeneration
(CBGD) has become a more widely recog-
nized entity: it has been considered as a de-
generative movement disorder since its first
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description by Rebeiz thirty years ago.! Since
then, one hundred cases have been reported,?
but it remains a rare disease of unknown in-
cidence and prevalence.**

CBGD wusually presents after the fifth
decade of life, with a varied combination of
symptoms including stiffness, clumsiness,
jerking, segmental dystonia, bradykinesia
and usually ideomotor apraxia which can
progress to the complete development of an
»alien hand syndrome«. Other symptoms,
such as action-induced and stimulus sensitive
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focal reflex myoclonus may precede or ac-
company the development of dystonic pos-
tures.® Invariably, it leads to a progressive
disability (both motor and cognitive) which
gradually leads to immobilization and institu-
tionalisation.

Logistic regression analysis identified two
models that contributed to distinguish these
disorders and predicted the diagnosis of
CBGD. The first one included asymmetric
Parkinsonism as symptom onset and instabil-
ity and falls at first clinic visit. The other one
included cognitive disturbances, asymmetric
parkinsonism within the first year of symp-
tom onset and speech disturbances at the
first clinic visit.® A recent evaluation’ sug-
gests that cognitive signs of disruption, which
comprise a marked impairment of daily living
functions, may be the commonest presenta-
tion of CBGD, rather than the better recog-
nised perceptual-motor syndrome, described
previously.

Radiological evaluation seems to be impor-
tant as a diagnostic and clinical follow-up in-
strument. The most constant expression of
the pathological features are: an important at-
rophy of the perirolandic gyri, particularly in
the postrolandic cortex, associated with a
mild atrophy of the basal ganglia,®'° and an
almost evident, though not constant hy-
pointensity of the lenticular nuclei.®?

The possibility of a direct and functional
evaluation of cortical activation during hand
motion, registered in CBGD patients, seems
to us very interesting. This was the aim of our
study: we discussed the results with an
overview of literature.

Patients and methods

During the period between 15 January 1997
and 1% January 2002, eight patients (three
males and five females) were included into
our observation. Their mean age was 62.1
years old (SD + 6.9), all of them were right-
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handed (average score at Briggs and Nebes
Test: + 22.56).11

The past history of all the patients was
completely mute for cerebrovascular disease,
hypertension and metabolic disorders. No
signs of addiction could be found. Their most
common complain was the relatively recent
development of an asymmetric akinetic syn-
drome (55% of cases), affecting in all the eight
patients their left superior limb, ideomotor
apraxia (43% of cases), bradykinesia (36% of
cases), alien-limb syndrome (16% of cases),
slurred speech (5% of cases) and gait difficul-
ty (5% of cases). Only two of the subjects (35%
of cases) showed action tremor and one of
them (13% of cases) supranuclear gaze palsy
affecting vertical and horizontal gazes (evi-
denced at oculomotor evaluation). All the pa-
tients underwent a complete oculomotor
evaluation: a normal saccadic velocity (con-
sidering anti-saccades, reflexive saccades and
voluntary saccades), with increased latency of
saccades (especially of voluntary saccades)
and preserved pursuit and optokinetic nys-
tagmus were globally evidenced.

The mean duration of symptoms dated
from 7.62 + 5.32 months prior to their admis-
sion.

From the cognitive perspective, intelli-
gence performances were within normal
ranges (111 + 2.34) as stated by the average
score obtained in Raven Standard
Progressive Matrices;'? the patients recog-
nised right/left personal and extrapersonal
hemispace, and no signs of tactile agnosia
and of bucco-facial apraxia were found.
Wechsler Adult Intelligence Scale (WAIS) av-
erage results demonstrated a mild general
tendency to global deterioration (21.1% SD +
2.34%).1 All the patients could reproduce
Koh'’s Block quite well, by copy and by mem-
ory. Wechsler Memory Scale (WMS)!* put in
evidence an MQ average score of 56.35 (SD +
5. 41), underlying a mild deterioration of log-
ical, procedural and verbal memory strate-
gies. All the subjects could not pantomime to



Ukmar M et al / Cortical-basal ganglionic degeneration 299

verbal command of the examiner: all together
showed signs of ideomotor apraxia with the
left, affected hand. On the contrary, they did
not show signs of ideational apraxia. All the
patients showed moderate insight into their
general situation, but principally into their
motion disruption.

All the patients underwent brain-MRI, per-
formed by a 1.5 T magnet. For the morpho-
logical evaluation an axial SE PD/T2
(TR/TE=2709/20-80) and a turbo-FLAIR
(TR/TE/T1=9832/150/2000) sequences were
performed.

In order to obtain a dynamic acquisition of
cortical activation during complex and ac-
quired motor process, we decided to study
our patients with f-MRI. After training, sub-
jects had to oppose the thumb to the other
fingers in a sequential task, in a 2, 3, 4, 5 se-
quence and in a complex, alternating se-
quence, 1-2, 1-4, 1-3 and 1-5 sequence.

The total acquisition time was equally di-
vided into three-motor task periods, alternat-
ed with a three-rest period. Seven images per
period were collected; so, in each measure-
ment, 42 images were acquired. The images
were oriented transversally. The major pa-
rameters of the 2D gradient-echo MR pulse
sequence were the following: TR=60 ms,
TE=40ms, Flip Angle=25, FOV=160x144 mm?,
Slice Thickness=4 mm, Scan Matrix=128x
128. The T1 contrast enhancement option
was activated.!®

An MR angiography acquisition was per-
formed per each T1-GRE f-MRI acquisition.
The major parameters of the angiographic se-
quence were the following: TR=shortest, Flip
Angle=20, FOV=the same of the T1-gre, Slice
Thickness=1 mm, Scan Matrix=256x256,
Slices=12, Slice Thickness=1 mm, Phase
Contrast Technique.

The image analysis is performed by a pro-
gram developed in IDL environment
(Interactive Data Language, Research System
Inc., USA). The basic analysis consists of the
calculation of the correlation coefficient be-

tween the time-intensity behavior of each pix-
el and the square wave model function.

In order to exclude transient hemodynam-
ic responses, 5 images per block (from the 3¢
to the 7t of each block) are included in the
analysis. A raw activation map was obtained
by applying a correlation analysis (p<0.001)
and a cluster filtering (at least 5 pixels). The
raw map was affected by flow artefacts; to
eliminate these artefacts, activation map and
MR angiography were compared and activa-
tion clusters related to the vessels were re-
jected. Whole-head high-resolution T1-
weighted images (TR/TE=500/15) were then
acquired to be used as an anatomical refer-
ence for the transformations into the
Talairach space.®

Results

In seven patients, the morphological exami-
nation showed an important, asymmetric
perirolandic and postrolandic cortical atro-
phy (Figure 1) associated to a mild atrophy of
the basal ganglia. Subtle MRI T2 hyperin-

Figure 1. Axial SE T2 image: Diffuse brain atrophy
particularly marked at the level of the right
perirolandic cortex.
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tense lesions in the primary motor cortex,
compatible with underlying gliosis, were
found in five patients (Figures 2a, 2b), hy-
pointensity in the lenticular nuclei in one
case only. In one patient the morphological
aspect was normal.

During simple motor task carried out with
the non-affected hand, we could observe a
good activation of the contralateral rolandic
cortex, associated with a discrete activation
of the supplementary motor area (SMA) and
of the parietal regions, as well as with a dis-
crete activation of the right prefrontal region,
but without significant difference from those
in healthy population.

On the contrary, during a simple task of
opposing the fingers executed with the af-
fected hand, an evident hypo-activation of
the homolateral and contralateral periro-
landic cortex, associated with an evident hy-
po-activation of the contralateral SMA and
with the affected parietal region, was ob-
served. It was significantly different from the
healthy control subjects.

During the complex sequence execution
by the non-affected hand, an obvious bilater-
al activation of rolandic areas, of the parietal
areas, of the SMA, and of the contralateral
frontal region could be seen. These observa-
tions are similar to those in healthy controls.

When the complex sequence was executed
by the affected hand, the observed activation
was limited to the bilateral rolandic region, to
SMA, and to a very modest activation of the
parietal regions. Quantitatively, hypoactiva-
tion was significantly different from that in
healthy population.

Qualitatively, the movement of the affect-
ed hand was impaired and not fluent at all de-
spite more training exercises. Moreover, it
was obvious that the patients had to see the
entire procedure when they were performing
the exercise with the affected hand. Without
receiving the visual input that controlled the
motor act the movement was even more im-
paired.

Radiol Oncol 2002; 36(4): 297-303.

Figure 2a. Slight hyperintensity at the level of the right
perirolandic cortex shown on the T2 weighted image.

Figure 2b. Slight hyperintensity at the level of the
right perirolandic cortex better shown on the FLAIR
image.

Discussion

The patients with progressive focal cortical
syndromes are being recognized with increas-
ing frequency. CBGD is a degenerative disor-
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der, involving primarily parietal areas, and
gradually extending to frontal areas. The pa-
tients with CBGD revealed a mild to moder-
ate global deficits including a frontal dysex-
ecutive syndrome, explicit learning deficits
without retention difficulties and displayed
prominent deficits on the tests of sustained
attention/mental control and verbal fluen-
ey

Different neuroimaging studies have been
conducted on CBGD, using conventional
computed tomography (CT) and magnetic
resonance imaging (MRI),*!8 and demonstrat-
ing an asymmetric pericentral cortical atro-
phy in approximately 50% of cases. On the
contrary, another recent MRI study, compar-
ing clinically diagnosed cases of CBGD with
progressive supranuclear palsy (PSP), found
that 87.5% patients with CBGD (but none of
the PSP group) had asymmetric fronto-pari-
etal atrophy while midbrain atrophy was seen
in 6.3% and 89.3% of the same cases respec-
tively.18

Another radiological observation* revealed
that pathologically proven PSP, frontal lobe
dementia and AD with clinical features of
CBGD had similar MRI cortical changes.

The only possible conclusion is that, due to
the distribution of pathological changes, the
static imaging simply correlates with the pre-
dominant clinical presentation and not with
the specific underlying pathological sub-
strate.

Functional imaging studies were done with
positron emission tomography (PET), but re-
sults did not seem to be conclusive.'SFDG-
PET studies demonstrated a greater hetero-
geneity of the metabolic patterns including
diffuse hypometabolism despite asymmetri-
cal clinical features. F-Dopa PET demonstrat-
ed a severe asymmetric reduction in striatal
F-Dopa uptake which tended to be equal in
putamen and caudate consistent with wide-
spread substantia nigra neuron loss.! From
these studies, the general suggestion is that
(18F)-fluorodeoxyglucose (FDG) and (*8F)-flu-

oro-dopa (F-Dopa)-PET must be utilized at the
same time, in the same patient.'*2°

Our study is the first one on f-MRI in
CBGD: the most interesting part is the dy-
namic acquisition which gives information on
how the cortex works when the affected arm
is moving.

The results obtained from this selected
group of eight patients confirmed the results,
reported previously.?!-2

Our f-MRI evaluation revealed, while the
patients executed the simple task of opposing
the fingers with the affected hand, a hypo-ac-
tivation of the homolateral and contralateral
perirolandic cortex, associated with an evi-
dent hypo-activation of the contralateral SMA
and of the affected parietal region. During the
complex motor skills with the affected hand,
a drastic reduction of activation of premotor
and motor areas (perirolandic region) of the
contralateral cortex, associated with a very
modest activation of the supplementary mo-
tor area of the same hemisphere were noted.

It is interesting to see a very modest acti-
vation of motor areas, associated with the re-
duced activity of the parietal area: the latter is
largely preventable, but the former is rather
unexpected.

The imaging studies on both monkeys and
humans report of the activation in the region
of the supplementary motor area, globus pal-
lidus, and parietal cortex during the perform-
ance of sequential movements.?® Neurons of
the globus pallidus also discharge during spe-
cific phases of a sequential performance.?
This does not involve uniquely motor speed
and correct execution, but also attention, co-
ordination and dynamic adjustment to the
situation. The hypoactivity of the cortical ar-
eas we have reported does match with previ-
ous finding.

Nevertheless, there is an unresolved ques-
tion: our patients indisputably presented
with a parietal (postrolandic) atrophy: consid-
ering that the parietal damage is the cause,
why should the pure motor areas should hy-
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poactivated? We maintain that the brisk stop
due to the disconnection of the parietal cortex
and the SMA because of degenerative alter-
ation of parietal areas causes an interruption
of the neural net to putamen and pallidus,
ending in frontal and prefrontal areas.

Therefore, f-MRI, with its constant demon-
stration of hypoactivity of motor cortical ar-
eas, SMA and parietal areas, while affected
arm is moving, might be a valid supportive
tool for the diagnosis of CBGD: a positive cor-
relation with hypoactivation of motor areas
could be found even in modest, and initial
stages of disease.

Having assessed that the accuracy of neu-
rologists” clinical diagnosis of CBGD is very
low, even in specialized centers? (at first visit
mean sensitivity for CBGD 35%, specificity
99.6% and at the last visit mean sensitivity
48.3% while specificity remained stable), then
MRI and f-MRI might be suggested as an ad-
junctive tool of the diagnosis refinement.
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Breast MRI of ductal carcinoma in situ: Is there MRI role?

Giuliana E. Francescutti, Viviana Londero, Ilaria Berra, Chiara Del Frate,
Chiara Zuiani, Massimo Bazzocchi
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Background. The purpose of this study is to report our personal experience of 22 cases of ductal carcino-
ma in situ (DCIS) studied with magnetic resonance imaging (MRI).

Patients and methods. From September 1995 to December 2001, 22 women diagnosed with DCIS lesions
underwent contrast enhanced MRI within 7 days after mammographic examination.

Dynamic MRI was performed with a 1 T system, using a three dimensional fast low angle shot (FLASH)
pulse sequence before and after contrast media administration. We evaluated the morphologic features of
the enhancement, the enhancement rate and the signal time intensity curve. Pathology was obtained in all
cases.

Results. The results of histopatological examination included: 15 DCIS and 7 DCIS with associated mi-
croinvasive component or microfoci of invasive ductal carcinoma (IDC).

On MRI, 21 of 22 (95%) DCIS lesions showed contrast enhancement. Fourteen out of 15 pure DCIS lesions
demonstrated respectively a low (3), undeterminate (5), and strong (6) enhancement. Morphologically, the
enhancing lesion was focal in 7, segmental in 4, and with linear branching in 3 cases. Wash out was found
in 4 cases, plateau curve in 8 and Type I curve in 2 cases. Multifocality was present in 5 cases.

All DCIS with associated microinvasion demonstrated contrast enhancement: 1/7 cases showed a low en-
hancement, 2/7 showed an indeterminate enhancement and 4/7 showed a strong enhancement.
Morphologically, the enhancing lesion was focal in 3/9, segmental in 5 and with linear branching in 1 case.
The wash out was demonstrated in 3/7 cases, plateau curve in 3 and Type 1 curve in Icase. Multifocality
was present in 3 cases.

Conclusions. In conclusion, the sensitivity of MRI for DCIS detection is lower than that achieved for in-
vasive breast cancer; however, contrast-enhanced MRI can depict foci of DCIS that are mammographically
occult. The MRI technique is of complementary value for a better description of tumor size and detection of
additional malignant lesions.

Key words: breast neoplasms; carcinoma, ductal, noninfiltrative; carcinoma in situ, minimally invasive
breast cancer; magnetic resonance imaging
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Introduction

Ductal carcinoma in situ (DCIS) is histologi-
cally not considered as a single entity, but as
a heterogeneous group of lesions that differ
in their histopathologic features, growth pat-
tern, clinical presentation and biological be-
havior. Before the advent of widespread
mammographic screening, DCIS was rarely
detected and accounted for only 0.8%-5.0%
of all breast cancers.! With the introduction
of mammographic screening, DCIS account-
ed for 15-20% of all detected breast cancers,
and for 25%-56% of all clinically occult can-
cers.l?

Seventy percent of DCIS presents as a
cluster of microcalcifications; therefore,
mammography is the primary and most sen-
sitive technique to identify DCIS. Never-
theless, in many cases, it is not accurate ei-
ther in assessing the real cancer’s extent (un-
derestimation of 46% of cases) or detecting
multifocal lesions.?

The potential of magnetic resonance imag-
ing (MRI) in the detection of DCIS is well doc-
umented in many recent trials,*® where en-
couraging data about the role of MRI have
been shown. Unfortunately, these data are
not always concordant with others in differ-
ent studies, reporting of varying in sensitivi-
ties. The explanation is likely related to the
extreme variability in histologic features of a
tumor, tumor size, tumor grade, different
MRI parameters used, different technical fac-
tors involved in performing breast MR imag-
ing and image interpretation.

The purpose of this study is to report our
personal experience on 22 cases of DCIS
studied with MRIL.

Patients and methods

We retrospectively reviewed the MRI and
mammographic (Mx) examinations per-
formed from September 1995 to December
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2001on 22 women (aged between 75 and 43

years, mean 53 years) affected by DCIS.

Bilateral mammograms (mediolateral
oblique and craniocaudal views) were ob-
tained on a standard mammographic unit
(Mammo DIAGNOST UC, Philips medical
Systems Inc., Best Netherlands). In most cas-
es, additional mammograms (e.g. spot views)
were obtained in both projections.

The following mammographic features were
specifically assessed in each examination:

- Focal nodular mass;

- Microcalcifications: distribution, charac-
teristics, size, association with mass (sus-
picious of malignancy if: clustered, pleo-
morphic, mixed density or associated with
mass or area of architectural distortion);

- Associated features: architectural distor-
tion, parenchymal distortion.

Breast MRI was performed within 7 days
from the Mx, with a 1 T system (Magneton
Impact Siemens, Erlangen Germany), with a
dedicated bilateral breast surface coil. A
three-dimensional fast low-angle shot
(FLASH) pulse sequence was used: 14 ms
repetition time (TR), 7 ms echo time (TE), 25°
flip angle, 2.5 mm effective slice thickness,
192x256 matrix, and 84 sec acquisition time.
Images were acquired in coronal plane, with
rectangular FOV (4/8). The entire breast was
imaged before and five times after intra-
venous injection of 0.1-mmol of Gd-DTPA/Kg
body weight (Magnevist; Schering Berlin,
Germany).

The post-processing procedures included:
- Digital image subtraction: subtraction of

pre-contrast from the second acquisition
of the post-contrast images. The subtrac-
tion enables to obtain the signal suppres-
sion of fat tissue and to identify the en-
hancing areas (malignant lesions with neo-
angiogenetic activity);

- Maximum intensity projection (MIP) per-
mits to obtain a 3D-image rotating on axial
and on sagittal plane, based on the sub-
tracted images;
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- Multiplanar reconstruction (MRP) permits
to obtain axial images, based on the coro-
nal acquisition.

Semi-quantitative analysis of the signal in-
tensity to time relation was performed with
the region of interest technique. The region of
interest (ROI) (2-5 pixel) was placed within
the tumoral area, where the highest signal in-
tensity enhancement was seen.

The percentage of signal intensity increase
was defined as:

SI Increase lesion = (SI post-SI pre)/SI pre x 100

SI = signal intensity; »pre« and »post« mean
before and after contrast administration.

With respect to enhancement kinetics, the
enhancement rate that is referred to as a rela-
tive signal intensity increase that occurs in a
certain period of time (usually identified in
the first contrast minute) was calculated.

The optimal threshold value above which
the enhancement level should be considered
suggestive of malignancy is still debated.
According to recent studies, a relative signal
increase below 70% is usually considered as
an index of no or minimal enhancement; a
relative signal increase ranging between 70%
and 140% is considered as intermediate, and
a relative signal increase over 140% is consid-
ered as strong.*

The three types of time-intensity curve,
which have been previously described,”?
were used:

- Type 1 (continuous signal intensity in-
crease): a persistent increase in SI was
present beyond 2 minutes after the con-
trast media injection;

- Type II (plateau): the maximum signal in-
tensity was achieved in the first 2 minutes
and then remained fairly constant;

- Type Il (wash out): the maximum signal
intensity was achieved in the first 2 min-
utes and went decreasing over time

The morphology of the enhancement” was
classified as:

- Focal enhancement corresponding to a
well-defined mass;

- Ductal enhancement corresponding to a
linear/linear branching configuration,
which can be related to a single enhancing
duct (»galactogramc);

- Segmental enhancement usually present
in the lesions confined to the territory of a
duct or of a ductal system, of a triangular
shape with the tip pointing toward the nip-
ple;

- Regional or diffuse enhancement corre-
sponding to the areas of confluent en-
hancement that do not respect the borders
of ductal system.

In 6 patients, the histological diagnosis
was obtained by surgical biopsy, following
the placement of a mammorep under Mx or
US guidance, while in the other 16 patients,
histological diagnosis was provided by core
needle biopsy. The patients underwent defin-
itive surgical treatment within 14 days after
MRI. Finally, in all patients, the definitive his-
tological diagnosis was made from the patho-
logic specimen (mastectomy or breast-conser-
vative surgery).

Results

Pathology demonstrated the presence of
DCIS in 15 cases (68%), and of DCIS with as-
sociated microinvasive component or micro-
foci of invasive ductal carcinoma (IDC) in 7
cases (32%). In 12 patients an isolate focus
was diagnosed. Twenty-one out of 22 lesions
(95%) showed enhancement after contrast
media administration at MRI.

DCIS

The diagnosis of pure DCIS was made by
histopathology in 15 lesions; 2 lesions were
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classified as comedo type and 13 as non-
comedo type DCIS.

Mammography demonstrated clusters of
exclusively pleomorphic round and branch-
ing microcalcifications in 12 cases (3 associat-
ed with mass) (86%), and achitectural distor-
tion or opacity in 2 (14%). One patient had
negative mammograms, but ultrasonography
(US) revealed abnormal findings.

On MR, 14/15 (93%) lesions revealed the
uptake of contrast media, while 1 (7%) lesion
was not identified at MR imaging.
Nevertheless, Mx demonstrated microcalcifi-
cations typical for malignancy in this false
negative at MRI. In five out of the 14 enhanc-
ing lesions patients were affected by multiple
foci of DCIS.

Among the 14 enhancing lesions, 3 (21%)
showed a low, 5 (36%) an indeterminate, and
6 (43%) a strong enhancement (Table 1a).
Morphologically, the enhancing lesion was
focal in 7 (50%), segmental in 4 (27%) and
with linear branching in 3 (21%) cases (Table
1b). Wash out was found in 4 (29%) cases, a
plateau curve in 8 (57%), and type I curve in 2
(14%) cases (Table 1c).

In detail, the 2 comedo type DCISs showed
a morphological pattern (ductal or segmental)

and a enhancement behavior, strong typical
for malignancy.

DCIS + DCI

In 7/22 lesions (32%), histology detected
DCIS with associated minimally invasive car-
cinoma.

Mx was abnormal in all these patients
(100%) who were suspicious for microcalcifi-
cations present in all cases (in one case, mi-
crocalcifications were associated with opaci-
ty).

All lesions demonstrated contrast en-
hancement at MRI: 1/7 (14%) showed a low
enhancement, 2/7 (29%) an indeterminate en-
hancement, and 4/7 (57%) a strong enhance-
ment (Table 1a).

Morphologically, the enhancing lesion was
focal in 3/7 (43%) cases, segmental (Figure 1)
in 3 (43%), and with linear branching in 1
(14%) case (Table 1b) (Figure2). Wash out was
demonstrated in 3/7 (43%) cases, plateau
curve in 3 (43%), and type I curve in 1 (14%)
case (Table 1c¢).

Three out of 7 cases (43%) presented mul-
tiple foci of DCIS with associated microinva-
sion (Figure 3).

Table 1a. Enhancement rates in14 DCIS and 7 DCIS with associated minimum invasion.

Percentage of signal

. o s DCIS DCIS+DCI Total
intensity increase
<70% 3 (21%) 1(14%) 19%
70%-140% 5 (36%) 2 (29%) 33%
>140% 6 (43%) 4 (57%) 48%
Table 1b. Enhancement configuration in 14 DCIS and 7 DCIS with associated minimum invasion.
Configuration
Focal mass like 7 (50%) 3 (43%) 48%
Segmental 4 (27%) 3 (43%) 33%
Linear-branching 3 (21%) 1 (14%) 19%
Table 1c. Signal intensity curve types in 14 DCIS and 7 DCIS with associated minimum invasion.
Signal intensity curve
Type i 2 (14%) 1 (14%) 14%
Type ii 8 (57%) 3 (43%) 52%
Type iii 4 (29%) 3 (43%) 33%
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Figure 1. Segmental enhancement. A 54 year-old asymptomatic woman. Mammogram of the left breast, in medio-
lateral oblique view, did not show abnormalities (a). MRI revealed an area of segmental enhancement, well visible

both in the coronal and in the MPR images (b,c). Histology proved DCIS with a focal area of minimally invasive

component.
Discussion

Ductal carcinoma in situ is a heterogeneous
group of histopathologic lesions, traditionally
classified in two main subgroups, non-come-
do (cribriform, micropapillary, clinging and
solid), and comedo type, on the basis of the
architectural growth pattern and cell type,
and the presence or absence of comedo type
necrosis within the ducts.

Recently, the new pathologic classifica-
tions proposed by Holland et al.? distinguish
among well-, intermediately-, and poorly dif-
ferentiated DCIS subtypes on the basis of cy-
tonuclear differentiation and architectural
growth pattern. Silverstain et al'? have intro-
duced the so-called Van Nuys classification in
which the presence or absence of high nu-
clear grade and the presence or absence of
comedo type necrosis is considered.

A new pathologic classification, consider-

ing the biological behavior of DCIS and play-
ing an important role in recognizing more ag-
gressive lesions for an optimal management
of DCIS, should be recommended.

The value of mammography is well known
seeing that 70% of DCIS become evident as a
cluster of microcalcifications (usually linear,
with linear branching or granular; Le Gal type
IV-V), and that, in well-differentiated lesions,
mammography is also very useful.

Several investigations demonstrated that
contrast enhanced MRI has a very high sensi-
tivity in invasive breast cancer detection, with
the values reaching 100%, whereas the sensi-
tivities for the identification of DCIS on MR
images have been reported to be variable,
ranging from 33 to 100%.* There are many po-
tential explanations for the wide variability in
reported sensitivities; according to one, it
may be due to the differences in the size of
DCIS lesions studied. It is obvious that MRI is

Radiol Oncol 2002; 36(4): 305-12.
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Figure 2. Linear branching enhancement. Images of a 58-year-old woman with a retracted mammary nipple on the
left side. Mammography, in medio-lateral oblique and cranio-caudal views, demonstrated an area of subtle archi-
tectural distortion, better seen in the second projection (a, b). MPR image on axial plane revealed a typical linear
branching enhancement pattern (c). Histology proved a pure DCIS.

not able to visualize tumors smaller than the
slice thickness due to partial volume effect.
Nevertheless, the size of lesions does not
seem to be the only explanation for the vari-
able detection of DCIS with MR imaging. In
fact, false-negative results with tumor sizes
ranging from 2 mm to 9 cm have been report-
ed.

Another factor that could affect the sensi-
tivity of MRI in DCIS detection is the histo-
logical type of the tumor. However, the histo-
logical subtype by itself is not sufficient to ex-
plain the presence or absence of contrast en-
hancement on MR images because false neg-
ative cases of both comedo type and non-
comedo type DCIS have been reported. The
degree of tumor angiogenesis is another his-
tological variable that could influence the
sensitivity of MRI in the depiction of DCIS. It
is well known that malignant lesions release
angiogenetic factors (e.g. vascular endothelial

Radiol Oncol 2002; 36(4): 305-12.

growth factor, VEGF) that induce sprouting
and growth of pre-existing capillaries, and
the ex novo formation of new vessels (angio-
genetic activity). In dynamic breast MR imag-
ing, invasive breast cancer is detectable due
to its strong enhancement, whereas a certain
degree of angiogenetic activity seems to be a
prerequisite for tissue invasion, and it is not
needed as long as the tumor stands in the
preinvasive state (in situ). While invasive
growth is almost invariably associated with
contrast enhancement, this is not necessarily
true for the in situ cancers. In fact, a weak tu-
mor angiogenesis, found in the stroma and
around the ducts involved in DCIS, can ex-
plain the lack of a significant enhancement
behavior.

In addition to the size of the lesion, histo-
logical subtype and neoangiogenesis, differ-
ences in MRI technique (2D section selected
sequence, 3D volume sequence, 3D volume
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Figure 3. Multifocal, multicentric enhancement. Images of a 47-year-old woman. Mammogram of the left breast,
in the medio-lateral oblique view, did not show any abnomality (a). MIP and several coronal MR images revealed
multifocal and multicentric enhancement (b,c,d,e). The SI/T curve, relative to the lesion, presents a plateau-type
curve (f). Histology proved DCIS with associated microinvasion.

fat suppressed technique, dynamic tech-
nique,...), and the differences in image inter-
pretation (morphologic criteria to establish
the degree of suspicion, threshold value of
enhancement above which a lesion should be
considered suggestive for malignancy) may
also explain the variability in reported sensi-
tivities.

Mammography, whose morphologic crite-
ria of suspicion in a detected lesion are well
known, does not use any criteria similar to
those used in MR imaging. The enhancement
configuration of DCIS is variable: DCIS le-
sions can present a focal, mass-like enhance-
ment with ill-defined borders or can exhibit a
linear or linear branching enhancement
(duct-like configuration) or even a segmental
enhancement with a configuration correspon-
ding to a ductal system.?”

In a recent study reported by Viehweg et

al.¥, MRI detected 96% of DCIS lesions that
exhibited at least some week enhancement.
Only 4% of DCIS lesions did not show en-
hancement at all. The morphology of en-
hancement was focal (73%), diffuse (10%) or
ductal (17%). In 65% of cases, the speed of en-
hancement was considered as delayed. In
high-grade DCIS lesions (according to Van
Nuys classification), comparing comedo sub-
type to non-comedo subtype, the behavior of
enhancement was more often ill defined (83%
vs. 43%), ductal (29% vs. 12%), and rapid (50%
vs. 29%). Significant differences in the en-
hancement behavior were not found between
high-grade and low-grade DCIS, nor were
there any between comedo and non-comedo
subtype lesions. Although 96% of DCIS
showed the contrast enhancement on MRI,
only 50% of DCIS lesions showed a »typical«
enhancement behavior suspicious for malig-
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nancy characterized by a strong and early en-
hancement, focal ill-defined enhancement or
an enhancement with ductal configuration.
Moreover, in the same work, MRI allowed the
detection of 25 additional foci of DCIS.

In our study, the majority (95%) of DCIS le-
sions demonstrated at least some enhance-
ment. The only false negative lesion at MRI
was a pure non-comedo DCIS. On the other
hand, MRI identified additional foci of DCIS
that were mammographically occult in 8 cas-
es. However, using the usual diagnostic algo-
rithm, the enhancement rate was considered
typical of malignancy, e.g. strong or at least
indeterminate in 79% of pure DCIS and in
86% of microinvasive DCIS.

The configuration of DCIS was variable:
linear branching enhancement, which is con-
sidered to be an important feature of malig-
nancy, was present in only 21% of pure DCIS
and in 14% of microinvasive DCIS. Early
wash out, known as a typical feature of inva-
sive malignancy was present in 29 % of pure
DCIS and 43% of microinvasive DCIS. The
non-enhancing DCIS was mammographically
identified by the presence of microcalcifica-
tions. MR imaging, however, may contribute
to the diagnosis of DCIS by detecting the le-
sions not visible on mammography.

In conclusion, the sensitivity of MRI for
DCIS detection is lower than that achieved
for invasive breast cancer; however, contrast
enhanced MRI can depict mammographically
occult foci of DCIS. Mammography remains
the main diagnostic technique for breast ex-
amination. The MRI technique is of comple-
mentary value for better description of tumor
size, in the detection of additional malignant
lesions, and in the study of the dense breasts,
poorly visible by mammography.

Radiol Oncol 2002; 36(4): 305-12.
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Magnetic resonance microscopy of trabecular bone
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Background. Bone diseases such as osteoporosis lead to changes in the trabecular bone mass and architec-
ture. Improved methods for the quantitative assessment of trabecular bone are needed to better understand
the role of trabecular architecture in bone strength. MR microscopy (MRM), with its ability fo achieve res-
olutions below 50 wm, has proved to be particularly useful for the ex vivo evaluation of the complex archi-
tecture of trabecular bone. In this study, we describe the use of projection reconstruction (PR) with MRM
for the quantitative evaluation of the three-dimensional structure of trabecular bone explants and for the pre-
diction of their biomechanical properties.

Material and methods. High-resolution 3D PR and trabecular bone explants were analysed to determine
standard morphologic parameters such as trabecular bone volume fraction (BV/TV or Vv), trabecular thick-
ness (Tb.Th) and trabecular separation (Tb.Sp). Segmentation of the high-resolution images into bone and
bone marrow was obtained by using a Bayesian approach. The derived parameters were finally included in
non-linear mathematical models for the prediction of Young's modulus (YM).

Results. The parameters derived from the PR spin-echo were found to be stronger predictor of YM (R
0.86) than those derived from the conventional spin-echo images (R* = 0.75) used for comparison.
Conclusions. This ex vivo approach should be readily adaptable to the studies in human subjects.

22

Key words: bones - ultrastructure; magnetic resonance imaging, magnetic resonarce microscopy; projec-
tion reconstruction, Young's modulus

Introduction

Bone diseases lead to changes in the trabecu-
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number of bone fractures related to osteo-
porosis amounts to more than one million per
year and this number is expected to rise dra-
matically over the coming years because the
percentage of elderly people that is already
high is still increasing. As a consequence,
there is a great need to develop accurate
methods for the evaluation of the status of
bone tissue in order to achieve an early diag-
nosis of the disease and to determine the lev-
el of fracture risk as well as to provide thera-
peutic intervention in high risk patients and
to monitor the effects of therapy. Several in-
vestigations have indicated that, besides bone
mineral density (BMD), also trabecular archi-
tecture can be an important factor in assess-
ing bone strength.?3

The accurate in vivo observation of the mi-
crostructure of the bone is today not feasible,
but the use of magnetic resonance imaging
(MRI) techniques in the area of osteoporosis
appears very promising.*® Among these tech-
niques, the most powerful methodology for
the ex vivo study of trabecular bone is cer-
tainly magnetic resonance microscopy
(MRM), which also able to provide detailed
information on the trabecular bone structure.
Recently, we have proposed the use of short-
TE projection reconstruction (PR) MR mi-
croscopy for the study of healthy and osteo-
porotic bone explants.” The aim of this study
was to verify the potential of the PR method
in the characterisation of trabecular bone ar-
chitecture and in the prediction of its me-
chanical properties.

Material and methods

Sixteen specimens consisting of cylindrical
bone plugs (Z=4mm) were obtained from
load-bearing and no-load-bearing regions of
porcine humeral heads. The explants were ex-
amined at 7.05 T using a Bruker AM300 in-
strument equipped with a vertical wide-bore
magnet and a microimaging accessory. All
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the explants were studied in the air using a
5mm diameter radio frequency (RF) coil.
Short-TE proton MR microimages were ac-
quired using a 3D spin-echo (TE = 3.0 ms, TR
= 1.0 s) sequence according to the projection
reconstruction (PR) method with constant
gradient step and partial echo-acquisition al-
ready described.® This method provided im-
ages with a final voxel resolution of 41x41x82
um?. Spin-echo microimages (TE = 6.2 ms, TR
= 1.0 s) were obtained on the same explants
by the standard Fourier transform imaging
method. The Young’s modulus was measured
on other sixteen bone specimens excised
from adjacent areas to those used for the ex-
plants subjected to MR microscopy.

After interpolation to obtain an isotropic
voxel resolution, the main standard structur-
al parameters such as trabecular bone volume
fraction (BV/TV or Vv), trabecular thickness
(Tb.Th), and trabecular separation (Tb.Sp)
were derived from contiguous cross sections
of binary images using the t3m software.’
Segmentation of the high resolution images
into bone and bone marrow was obtained by
adopting a Bayesian approach based on the
Markov random field model where the likeli-
hood function was locally adaptive.'? The de-
rived structural parameters were finally in-
cluded in non linear mathematical models for
the prediction of Young’s modulus (YM) of
the trabecular bone explants.

Results

Figure 1 shows a 2D section of a 3D PR mi-
croimage of an intact specimen of porcine
trabecular bone. The morphologic parameters
obtained from the PR images were compared
with those extracted from the standard FT im-
ages. In Table 1, the morphologic parameters
extracted from the PR and standard FT im-
ages of the load-bearing bone specimens are
reported, whereas Table 2 presents the corre-
sponding data derived for the bone speci-
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mens excised from no-load-bearing regions.
The best prediction of the mechanical proper-
ties of the examined trabecular bone explants
were obtained by using the following non lin-
ear model derived from the equation pro-
posed by Hwang et al.:!!

YM=Vv*(a+b/Tb.Sp+c/Tb.Sp*+d/Tb.Sp%)+Tb.
Th*(e+f/Tb.Sp+g/Tb.Sp2+h/Tb.Sp)+k [1]

which included simultaneously Vv, Tb.Th
and 1/Tb.Sp. Figures 2 and 3 show the rela-
tionships between the Young modulus meas-
ured experimentally and that predicted using

the structural parameters derived from the
PR and standard FT images, respectively. The
parameters extracted from the PR images
were found to be stronger predictors of YM
(R? = 0.86) than those derived from the stan-
dard FT images (R? = 0.75).

Discussion

In this study, short-TE PR method was adopt-
ed to minimise the susceptibility effect at the
bone-marrow interface, which may lead to
overestimation of the trabecular thickness as

Table 1. Standard morphologic parameters estimated from projection reconstruction (PR) and conventional FT
spin-echo images of porcine trabecular bone explants from load-bearing regions.

PR method FT method

Sample Vv Tb.Th Tb.Sp Vv Tb.Th Tb.Sp

% mm mm % mm mm
1 0.680 0.289 0.136 0.720 0.399 0.155
2 0.796 0.329 0.084 0.789 0.428 0.115
3 0.697 0.266 0.116 0.754 0.444 0.135
4 0.714 0.281 0.113 0.559 0.287 0.227
5 0.662 0.215 0.109 0.738 0.356 0.126
6 0.613 0.217 0.137 0.542 0.225 0.190
7 0.609 0.219 0.141 0.664 0.301 0.152
8 0.558 0.193 0.153 0.539 0.202 0.173
9 0.695 0.264 0.116 0.637 0.241 0.137
Mean 0.669 0.253 0.123 0.660 0.320 0.157
S.D. 0.070 0.044 0.021 0.097 0.090 0.035

Table 2. Standard morphologic parameters estimated from projection reconstruction (PR) and conventional FT

spin-echo images of porcine trabecular bone explants from no-load-bearing regions.

PR method FT method
Sample Vv Tb.Th Tb.Sp Vv Tb.Th Tb.Sp
% mm mm % mm mm
1 0.481 0.144 0.155 0.275 0.103 0.270
2 0.532 0.197 0.174 0.268 0.119 0.326
3 0.379 0.119 0.195 0.425 0.150 0.203
4 0.359 0.128 0.229 0.433 0.126 0.166
5 0.470 0.162 0.183 0.349 0.110 0.205
6 0.394 0.146 0.225 0.459 0.144 0.169
7 0.440 0.152 0.193 0.556 0.213 0.170
Mean 0.436 0.150 0.193 0.395 0.138 0.216
S.D. 0.062 0.025 0.027 0.104 0.037 0.061
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Figure 1. 2D section of a 3D projection reconstruction
spin-echo image of a porcine trabecular bone speci-
men.

300 T T

reported by Majumdar and co-workers.'? The
results reported in Table 1 and Table 2 do not
seem to show significant differences in Tb.Th
for the PR and FT method. This is probably
due to the fact that the morphologic parame-
ters were computed on isotropic image voxels
with a 41 um3 resolution. However, the PR-
derived structural data appear to be more ac-
curate as their SD resulted lower than those
calculated for the FT-derived values. Even
though a spin-echo scheme was adopted in
this study, we foresee that the PR method can
also be of great advantage in the case of gra-
dient-echo sequences. This implies that the
PR method can be readily implemented on
modern clinical MRI scanners. Moreover, our
best model for the prediction of Young's
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Figure 2. Experimental Young’'s modulus versus predicted Young’s modulus. Predicted YM values were calculated
including the morphologic parameters Vv, Tb.Th and 1/Tb.Sp derived from PR images in the equation 1 (R? = 0.86).
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Figure 3. Experimental Youngis modulus versus predicted Young’s modulus. Predicted YM values were calculat-
ed including the morphologic parameters Vv, Tb.Th and 1/Tb.Sp derived from conventional FT images in the equa-

tion 1 (R? = 0.75).

modulus can contribute to a more accurate in
vivo evaluation of the mechanical properties
of the trabecular bone.

Since the risk of bone fractures seems to
be strongly related to bone architecture, the
described PR-based approach may provide a
relevant contribution to the clinical MRI in-
vestigation of trabecular bone in ageing and
osteoporosis.
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Real time compound ultrasound of the shoulder
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Background. The purpose of the study was to determinate the value of the ultrasound real time compound
imaging in the evaluation of supraspinatus tendon in subacromial impingement disease.

Patients and methods. Preoperative ultrasound was performed on 180 shoulders in 157 patients with clin-
ical suspicion of rotator cuff disease; 71 patients were surgically treated with acrimioplasty and cuff repair.
The sonograms were obtained under static and dynamic examination using a 5-12 MHz high frequency lin-
ear array probe, and compound real time elaboration of multiple images from different viewing angles (Sono
CT® - ATL). The supraspinatus morphology was classified into the following groups: the absence of tears,
the presence of partial thickness tears and the presence of full thickness tears. In the absence of tears, the
supraspinatus tendinopathy was classified into three classes according to the Neer stages. The ultrasound
findings were compared to the surgical inspection results.

Results. Ultrasound showed 32 (96.9%) out of 33 full thickness tears, only one false negative in a patient
with large body, and 9 (75%) out of 12 partial thickness tears. There were three false negative studies in
supraspinatus tendons with superficial lesions. Ultrasound correctly showed 26 (100%) out of 26 rotator
cuffs with the absence of tear.

Conclusions. Real time compound ultrasound is a useful tool in the evaluation of the supraspinatus tendon
diseases; this technique permits the reduction of the presence of conventional ultrasound acoustic artefacts
and provides necessary information for preoperative planning.

Key words: shoulder joint - ultrasonography; rotator cuff; shoulder impingement syndrome - ultrasonog-
raphy; real time compound ulfrasound; sono CT

Introduction

Rotator cuff tears are usually described as
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obtain a high quality of the ultrasonographic
images as never before. High-resolution digi-
tal ultrasonography allows increasing the
sensitivity, the specificity and the overall di-
agnostic accuracy in the shoulder lesions
characterisation if compared to the conven-
tional ultrasonographic methods.?#

The aim of this paper is to describe the fea-
tures of real time compound ultrasound tech-
nique and to introduce its potential benefits
on the supraspinatus tendon study compar-
ing sonographic images to surgical results.

Patients and methods

Between January 2000 and December 2000,
we performed a prospective study on 180
shoulders in 157 patients (69 males and 88 fe-
males aged between 17 and 82 years;, mean
age of males 49.7 years; mean age of females
58.2 years) with clinical suspicion of rotator
cuff tear.

Out of 157 patients 71, aged between 34
and 80 years (31 males, mean age 51.2 years;
40 females, mean age 55 years) underwent
surgery on the day after sonography. Surgical
intervention on the supraspinatus tendon
with tear repair and acromioplasty was per-
formed on all the 71 patients by the same op-
erator who recorded the data using a stan-
dard method. The study was performed in a
clinical setting with the approval of the Ethics
Committee of our Institute.

Sonograms were obtained with an ATL
5000 scanner, using a 7 to 12 MHz linear ar-
ray probe (Advanced Technology Labora-
tories, Bothell, WA) applying the soon CT dig-
ital algorithm.

This algorithm allows the digital real time
image capturing along nine different lines of
view at the same time for every point on the
patient’s shoulder on which the operator
places the transducer. The nine virtual im-
ages that the transducer receives back at once
from the patient are weighted in real time by

Radiol Oncol 2002; 36(4): 319-25.

a digital beamformer unit and melted into
one final image which is the result of the nine
different frames compound processing.””*

In all patients, both the static and the dy-
namic evaluations were performed.

The static examination was performed on
the patient’s arm in standard position of the
shoulder joint to evaluate the supraspinatus
tendon as it is described in the first part of
the dynamic evaluation. Dynamic images
were obtained by moving passively the pa-
tients arm in intrarotated position first and
then in extended position: during the first
part of the dynamic evaluation, the patient’s
arm was placed in the abducted and intraro-
tated position, with the forearm flexed to the
arm, and the back face of the fingertips point-
ing to the tip of the scapula. The second part
of the dynamic evaluation was performed by
moving the limb passively in adduction\ex-
tension but keeping the intrarotation of the
forearm during the movement.”!? All the im-
ages of the 71 patients were stored digitally
on the US unit.

Two radiologists performed separately the
image evaluation. Both the observers evaluat-
ed each image set for the presence or absence
of tendon tear and for the characterisation of
the supraspinatus tendon features in the ab-
sence of sonographic proof of the tear.

The patients in whom ultrasonography re-
vealed the presence of tendon tear were di-
vided into two groups: the first group com-
prised the patients with complete rupture of
the supraspinatus tendon, while the second
group included the patients with partial rup-
ture of the supraspinatus tendon.

In the absence of sonographic appearance
of any type of tendon tear, the lesion grade
based on the sonographic appearance of the
tendon was established. We described ten-
dons by grouping them into three sonograph-
ically determined classes. The first class in-
cluded the tendons which appeared to be
thickened with a hyperechogenic surface, but
showing a normal fibrillar central region. The
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subacromial bursa was thickened but without
intratendinous calcifications. The second
class grouped the tendons that showed to be
thickened and had an irregular and inhomo-
geneous aspect of their central fibrillar re-
gion. This class included the shoulders with
the thickened subacromial bursa and intra-
tendinous calcifications. The third class com-
prised the patients in whom the supraspina-
tus tendon appeared diffusely hypoechoic, in-
homogeneous and thinner. In this class, in-
tratendinous calcifications were also present.

The ultrasonograpic findings were com-
pared to surgery outcome, the latter being
considered as the gold standard technique in
characterising the presence or absence of
tear.

Results

Considering the 71 patients who underwent
surgery, the real time compound imaging cor-

Figure 1. Transverse image of the supraspinatus ten-
don. Real time compound imaging shows a full thick-
ness tear of the supraspinatus tendon with the deltoid
muscle laving on the humeral head. Note the severe
humeral head arthrosic degeneration.

rectly identified and characterized 32 (96.9%)
out of 33 surgically confirmed full thickness
tears of the supraspinatus tendon (Figures 1,
2). The study of the rotator cuff performed on
one obese patient was not able to lead to the
final right diagnosis (false negative). There
was not any false positive study. The real

Figure 2. Transverse images of the supraspinatus tendon. A) Conventional ultrasound shows a small full thickness
tear on the front side edge of the tendon (arrow); B) Real Tine Compound Imaging shows a remarkable increase
in lesion conspicuousness and the broken tendon fibres as well (arrow). The cartilage surface is better displayed
(arrowhead).

Radiol Oncol 2002; 36(4): 319-25.
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Figure 3. Transverse image of the supraspinatus ten-
don. Real Time Sono CT imaging is better showing the

tendon structure focusing on the hypehogenic area of
tendon suffering on the front side of the tendon (ar-
rows) mixed to the superficial area of abrasive injury
(arrowheads).

time compound imaging identified correctly 9
of 12 (75%) partial thickness tears diagnosed
by surgery. There were 3 false negative stud-
ies (superficial partial thickness tears of the
supraspinatus tendon on surgery). There
were no false positive studies. The absence of
tear was detected in 26 patients by ultrasono-
grapy (Figure 3). All these cases were con-
firmed by surgery as tearless tendons.

In 5 (29%) out of 26 patients, a first-class
ultrasonographic aspect of the tearless ten-
don were described (3 women, two of them
aged 39 and the third 79 years old; 2 men
aged 41 and 51 years). Surgery on these 5 pa-
tients described one case as degeneration of
the supraspinatus tendon with no tear, one
case as abrasive lesion of the tendon due to
impingement syndrome disease with no tear,
and three cases without any lesion either in

the tendon or in the bursa. In the first case,
the surgeon described a hypertophic subacro-
mial bursa, in the second one, the bursa was
oedematous and swollen, and in the last three
cases, the bursa was void of lesions.

Fifteen (57%) out of 26 patients had a sec-
ond class-like tendon type on ultrasonogra-
phy (9 men aging between 34 and 61 years; 6
women aging between 54 and 74 years). The
surgical examination showed 2 cases of
supraspinatus tendon degeneration, 1 case of
oedema of the whole rotator cuff, 2 cases of
hyperaemic cuff, 2 cases of swollen and hy-
peraemic cuff; 2 cases of hemorrhagic cuff.
There were 6 cases without any lesion of the
cuff. The subacromial bursa was described as
swollen with oedema in 3 cases, hypertrofic
in 4 cases, hypertrophic and hyperaemic in 4
cases, void of lesions in 3 cases. Both sonog-
raphy and surgery showed one or more calci-
fications in 9 cases, while 6 cases did not have
any calcification.

In 6 (24%) out of 26 patients, ultrasonogra-
phy detected a third-class tendon (2 men
aged 50 and 62 years and 4 women aged be-
tween 44 and 55 years). On surgery, the rota-
tor cuffs were described as void of lesions in
2 cases, in the third patient, hyperaemic spot
was detected on the rotator cuff (impinge-
ment site), the fourth had globally hyper-
aemic cuff, the fifth inflammation of the cuff,
and the sixth degenerated cuff. Both sonogra-
phy and surgery showed one or more intra-
tendinous calcifications in 3 cases, while the
other 3 cases did not have any calcification.
The comparison between surgery and sono
CT findings is shown on Table 1.

Table 1. Comparison between sono CT findings and surgery (gold standard) in shoulders with no tears, partial

thickness tear and full thickness tear

SURGERY
No tear Partial tear Complete tear Total
No tear 26 3 1 30
SONO CT Partial tear - 9 - 9
Complete tear - - 32 32
Total 26 12 33

Radiol Oncol 2002; 36(4): 319-25.
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Discussion

MRI has always played an important role in
the identification and characterization of
musculoskeletal diseases.>® The technical
drawback of the past conventional sono-
graphic devices was limited possibility to
reach the end of the diagnostic path using
sonography by itself and forcing the radiolo-
gist to get more hints from other imaging
techniques because the specificity and sensi-
tivity of ultrasound examination were too
low. The ultrasonographic evaluation of the
shoulder joint has been performed since late
80’s to describe the rotator cuff tears. The
sensibility of the sonographic images in those
years was not comparable to the MRI
ones.*!13 In 1986, Middleton et al. per-
formed a sonographic examination of the ro-
tator cuff and described the drawbacks of
sonography in evaluating the acute tears of
the rotator cuff. The sensitivity and specifici-
ty obtained by those Authors was lower than
90%. In late 80’s, standard criteria to describe
the tears of the rotator cuff were not encoded
yet.1214 In 1989, Miller et al. performed a
study on 56 patients, but the sensitivity of
93%, the specificity of 53% and the overall ac-
curacy of 77% of their study were still too
low.1?

The technical development of the 90’s with
the introduction of the digital units allowed
the image capture to be faster and rich in spa-
tial details and time resolution with no loss of
information and opened the possibility of ac-
cessing the post-processing tasks.>6.10.15.16

Those new features allowed Moriggl and
Steinlechner to encode the sonographic crite-
ria to describe the features of normal rotator
cuff tendons.!”

In our experience we noticed that, in par-
ticular, the reduction of noise and the in-
creased overall image contrast resolution, giv-
en by the real time compound imaging tech-
nique, allowed us to study the supraspinatus
tendon with the highest resolution and to

reach the best agreement between sonogra-
phy and surgical findings.

Our experience with Sono CT on 71 pa-
tients demonstrates that the visualization of
the rotator cuff tendon tears is possible with
a level of accuracy that allowed us to estimate
the features of the rotator cuff tendons and
describe them in detail.

The possibilities offered by the Sono CT al-
gorithm permitted us to perform a precise
measuring of the tendon thickness and of
subacromial space, due to less image arte-
facts, such as he speckle or the image blur-
ring, which no more affected the image qual-
ity. In our experience, it was also possible to
describe in detail whether intratendinous cal-
cifications and fluid collections in the sub-
acromial bursa were present or not.

In our experience, the full thickness acute
tears were the lesions that we could better de-
scribe because the borders of the tear into the
broken tendon were always visible. It was al-
so always possible to describe other signs of
acute full thickness tear as peritendinous in-
flammation or fluid collection in the subacro-
mial bursa and obtain a good concordance
with the surgical results.

Partial thickness tears were visible, but it
was not possible to describe any of them as
well as the full thickness tears. Actually, par-
tial lesions demonstrated to be better superfi-
cial erosions than proper lesions of the ten-
don and occurred strictly under the lower
border of the acromion where the conflict
was present.

The drawbacks of the compound tech-
nique are linked to those of sonography itself.
In obese patients and in people with hyper-
trophic musculature of the rotator cuff, the
tendons are too deep to perform a correct di-
agnostic study and the high frequency probes
are obviously not able to visualize at best
those deep structures. The shoulder is per-
haps an anatomical district in which the op-
erator can take the best advantage from the
compound technique use.

Radiol Oncol 2002; 36(4): 319-25.
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One of the major drawbacks of the com-
pound technology is given by the reduction of
the frame rate because of the delay in the
multiple image processing. This reduction is
sometimes a great limitation, in particular
when deep structures are studied (i.e. study-
ing the liver) because the image persistence is
often the main artefact affecting the investi-
gation. There are also other artefacts, like the
image blurring that may slow down the ex-
amination. This is not the case of the shoul-
der investigation because the superficial posi-
tion of the structures allows to proceed the
study at a higher frame rate, maintaining the
real time effect on >1318

Conclusions

The real time compound imaging technique is
a full digital algorithm based on the digital
beamformer unit. This unit permits the re-
duction of conventional sonography acoustic
artefacts because there is no analogic digital
conversion during the image capturing
process, but the system is all-digital. The pos-
sibility to combine up to nine different digital
images, captured in real time under nine dif-
ferent view angles, into a single final image
increases the overall image definition. In par-
ticular, in the study of the rotator cuff, this
new technique allows us to reach a better
contrast resolution with smoother and more
detailed images than conventional sonogra-
phy ones. Those features, thanks to the new
digital imaging capabilities, allow to obtain a
good agreement between surgical findings
and sonographic ones.
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F-18-FDG PET in presurgical oro-maxillofacial carcinomas
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Background. We performed an analysis of the diagnostic impact of F-18-FDG-PET in presurgical oro-max-
illofacial malignancies.

Patients and methods. The diagnosis of the malignant primary was made clinically and was histological-
ly verified before FDG-PET and the cervical CT examinations were performed in 25 patients of this study.
For the FDG-PET investigation a full ring PET scanner was used (ECAT EXACT HR+, Siemens). Thoracic
CT was performed only if pathological findings on FDG-PET scans required it.

Results. The primary was clearly identified with FDG-PET in all patients. Active cervical lymph node sites
were seen in 9/25 patients (ipsilateral: 8/25; ipsi- and contralateral: 1/25). Lung-metastases were found in
2/25 patients. Cervical CT: The primary was recognised in all patients. Artefacts caused by dental implants
did not allow visualising the extension of the tumour in 9/25 patients. Ipsilateral lymph node sites were
seen in 7/25 patients (size: 0.9-1.6 cm), and ipsi- and contralateral lymph node sites in 7/25 patients (size:
0.8-1.8 cm). The lung metastases primarily recognised with FDG were visualised with CT in both patients,
too.

Conclusion. FDG-PET is a sensitive diagnostic modality for the preoperative visualisation of active, i.e. sus-
picious malignant lymph nodes. Distant metastases were demonstrated in 8% of the patients on whole body
PET. The usefulness of FDG-PET and CT for establishing the diagnosis of the primary is limited. The pre-
operative importance of CT lies primarily in the accessibility of the algorithms for the intraoperative recon-
struction of the facial structures.

Key words: mouth neoplasms - diagnosis; maxillofacial neoplasms - diagnosis; tomography, emission -
computed, fluorine radioisotopes; F18-FDG, PET
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analysed the diagnostic value of F-18-Fluoro-
deoxy-glucose positron-emission-tomography
(FDG- PET) as an alternative or additional
method for preoperative evaluation of oro-
maxillofacial malignant tumours.

Patients and methods

The series consisted of 25 patients, 17 males,
and 8 females, aged between 38-69 years. The
primaries were diagnosed clinically and his-
tologically verified before FDG-PET and CT-
examinations were performed. The serum
glucose levels ranged between 70-110 mg/dl.
F-18-FDG was injected intravenously in a
dose of 333 -370 MBq. The acquisition on a
full ring PET scanner (ECAT EXACT HR+,
Siemens, Medical Systems/CTI, Knoxville,
USA) with an axial field of view of 15.5 cm re-
sulting in 63 transverse slices with a slice
thickness of 2.5 mm started between 70-90
minutes after injection. The transmission
scans were obtained with 68-Ge rod sources
(4 min acquisition time per bed position) al-
ternating with the emission scans of 8 min
each. The transmission data were recon-
structed with filtered back projection, the
emission data were corrected for random
events, dead time, scatter and attenuation,
and were reconstructed with ordered subset
iterative reconstruction (OSEM; 2 iterations,
8 subsets). The resulting in-plane image reso-
lution of transaxial images was about 4 to 5
mm fu?] with at half maximum. FDG-PET was
done as whole body imaging method in all pa-
tients. Cervical CT was done in all patients,
too. Thoracic CT was performed only if
pathological findings on FDG-PET scans re-
quired it.

Results

FDG-PET: Intense localised pathological
FDG-uptake indicating the primary was ob-
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served in 25/25 patients. Intense pathological
FDG-uptake in ipsilateral lymph node sites
was seen in 8/25 patients, in ipsi- and con-
tralateral lymph node sites in 1/25 patient.
Lung-metastases were found in 2/25 patients.

Cervical CT: The primary was recognised
in all patients. Multiple artefacts caused by
metallic crowns and dental implants did not
allow visualising the extension of tumour in
all patients. Ipsilateral lymph node sites were
seen in 7/25 patients (size: 0.9-1.6 cm), ipsi-
and contralateral lymph node sites were
demonstrated in 7/25 patients (size: 0.8-1.8
cm). Radiologically unsuspected lymph
nodes < 1 cm could be seen highly active on
the FDG-PET study in 2/25 patients. On the
other hand, lymph nodes > 1 cm were inac-
tive on FDG-PET in 2/25 patients.

Thoracic CT was done after FDG-PET in
2/25 patients: the lung metastases recognised
with FDG were visualised with CT in both pa-
tients, too.

Discussion

The majority of malignant oro-maxillofacial
tumours are squamous cell carcinomas origi-
nating in mucosal structures.! The incidence
of oro-maxillofacial malignancies is still in-
creasing. The age of the patients is still de-

Figure 1. F18-FDG-PET scan of a 69 year old woman
with squamous cell carcinoma of the left maxilla, in-
filtration of the left sinus maxillaris, left cervical
lymph nodes, left supracervical lymph node bulk.
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creasing at time of clinical presentation. The
earliest possible diagnosis and subsequent
treatment planning are essential parameters
for better prognosis of these patients.
Management and prognosis depend on the
age of the patient, local tumour invasion,
presence of local lymph nodes (ipsi- and con-
tralateral cervical lymph nodes) and distant
metastases at time of clinical presentation.
Preoperative staging is essential in order to
choose the individual therapeutic regime.?®

We analysed the diagnostic value of FDG-
PET as an alternative or additional method
for preoperative evaluation of oral-maxillofa-
cial malignant tumours knowing some data
from the scientific literature.®®

All in all, we found FDG-PET to be a quite
sensitive, non-invasive diagnostic modality
for preoperative staging of patients suffering
from oro-maxillofacial malignancies. FDG-
PET proved to be favourable for the visualisa-
tion of active, i.e. of suspicious malignant
lymph nodes and for the detection of distant
metastases in these patients. It is known that
distant metastases are a rare condition at the
initial staging of oro-maxillofacial malignan-
cies. Nevertheless they were demonstrated in
8 % of our patients on the whole body PET-in-
vestigations.

On the other hand, the malignant primary
is usually identified by means of clinical find-
ings and confirmed to be malignant by biop-
sy. Therefore the usefulness of FDG-PET for
recognition of the malignant primary itself
and for establishing the diagnosis is limited.
The radiological imaging modalities monitor
the malignant tumours and their metastases
by the size and structural changes and not by
metabolic activities. And there is of course
the well-established preoperative importance
of CT for determining the algorithms needed
for the intraoperative reconstruction of the
facial structures. The diagnostic impact of
FDG-PET is of extraordinary diagnostic im-
portance in patients with artefacts caused by
metallic crowns and dental implants.
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Klini¢no koristna retrospektivna primerjava radioloskih in
patomorfoloskih sprememb pri vnetnem raku dojke

Caumo F, Manfrin E, Bonetti F, Pinali L, Procacci C

Izhodis¢a. Namen nase Studije je bil opisati kliniéne, mamografske in patomorfoloske znacil-
nosti vnetnega raka dojke.

Bolniki in metode. Pregledali smo klini¢ne in mamografske znacilnosti pa tudi patomorfoloske
slike 22 bolnic starih od 28 do 60 let, z vnetnim rakom dojke, ki so bile obravnavane v obdobju
Stirih let.

Rezultati. Klini¢ne znacilnosti so bile: pri desetih bolnicah kozna rdecina, edem in zadebelitev
ter vroca dojka; pri devetih bolnicah je bila tipna zatrdlina; pri eni bolnici izcedek iz bradavice;
brez izrazitih klini¢nih znakov pa sta bili dveh bolnici.

PatomorfoloSke znacilnosti so bile: pri osmih bolnicah embolizmi v koznih limfati¢nih zilah; pri
desetih bolnicah tumorsaki embolizmi v krvnih zilah; pri §tirih bolnicah tumorski embolizmi v
limfati¢énih in krvnih zilah.

Obicajne radioloSke spremebe so bile: pri desetih bolnicah zadebelitev koze, trabekularna zgos-
titev in zabrisanost strukture mamarnega tkiva. Neobicajne radioloske spremembe pa so bile:
pri devetih bolnicah tumorska masa in pri dveh bolnicah maligni tip kalcinacij. Pri eni bolnici
nismo nasli radioloskih sprememb.

Po 18 mesecih sledenja bolezni samo ena bolnica iz skupine z obic¢ajnimi radioloskimi spre-
membami ni imela lokalne ali sistemske ponovitve bolezni, ter osem bolnic iz skupine z neo-
bic¢ajnimi radioloskimi spremembami.

Zakljucki. Obicajne klini¢ne in mamografske znacilnosti, opisovane pri vnetnem raku dojke, se
javljajo le pri 45,4% bolnic. Na3a Studija kaze, da so radioloske spremembe povezane z razlicno
prognozo bolnic. Tiste z neobicajnimi radioloskimi spremembami za vnetni rak dojke imajo
boljSo prognozo.

Radiol Oncol 2002; 36(4): 331-7.



332 Slovenian abstract

Radiol Oncol 2002; 36(4): 281-90.

Endovaskularno zdravljenje krvavitve iz splanhnicne arterije pri
bolnikih z pankreatobiliarnim obolenjem

D’Onofrio M, Mansueto G, Gasparini A, Vasori S, Falconi M, Procacci C

Izhodisca. Krvavitev iz splanhnicne arterije je nevarno obolenje Se zlasti pri mo¢no ogrozenih
bolnikih. Z raziskavo smo nameravali oceniti ucinkovitost endovaskularnega zdravljenja krvav-
itve iz splanhni¢ne aterije pri bolnikih s pankreatobiliarnim obolenjem. Ce so bolniki preziveli
3 mesece, smo smatrali, da je bil poseg uspeSen.

Bolniki in metode. Od 1992 do 2001 smo z endovaskularno metodo zdravili 39 bolnikov s
poskodbo zgornje splanhnicne arterije zaradi akutnega ali kroni¢nega vnetja trebusne slinavke,
kirur§kega zdravljenja oz. perkutanih posegov, zaradi zapletov ob anevrizmi ali poSkodbi.
Bolnike smo napotili na pregled z racunalnisko tomografijo takoj po posegu in nato Se sedmi dan
po posegu ter po 3, 6 in 12 mesecih.

Rezultati. Pri nekaterih bolnikih je bilo potrebno angiografijo veckrat ponoviti, da smo lahko od-
krili mesto krvavitve. Pri vseh bolnikih smo krvavitev zaustavili. Ponovljena krvavitev je bila pri
6 bolnikih usodna. V prvem raziskovalnem obdobju sta umrla 2 bolnika zaradi jetrne odpovedi
po embolizaciji arterije.

Zakljucki. Krvavitev iz splanhni¢ne arterije je zelo nevarno obolenje. Z endovaskularnim zdravl-
jenjem lahko doseZemo do 75-odstotono prezivetje po treh mesecih.

Radiol Oncol 2002, 36(4): 291-5.

Sindrom hiperperfuzije mozganov po karotidni angioplastiki

Milosevi¢ Z, Zvan B, Zaletel M, Surlan M

Izhodisca. Sindrom hiperperfuzije mozganov po kirurski karotidni endarterektomiji je redek po-
jav, vendar v literaturi pogosto opisan. Hiperperfuzijska poSkodba mozganov po znotrajzilni
karotidni angioplastiki je prav tako redek pojav, opisi v literaturi pa so Se redkejsi.

Prikaz primera. Avtorji porocajo o 58-letni bolnici, ki je imela nekontrolirano arterijsko hiperten-
zijo in mocno zozitev leve notranje karotidne arterije. Bolnica je bila desnicarka in je Ze prebolela
manjSo mozgansko kap v povirju srednje moZzganske arterije na strani zozitve. Odlocili so se za
karotidno angioplastiko. Takoj po posegu je bila bolnica stabilna in brez dodatnih nevroloskih
izpadov. Dva dni po posegu je prislo do epilepticnega napada. Racunalniska tomografska
preiskava mozganov pa je pokazala manjso krvavitev v podrocju levega frontalnega reznja ve-
likih moZganov.

Zakljucki. Kombinacija hude zozitve notranje karotidne arterije in nekontrolirane arterijske
hipertenzije lahko povzroci hiperperfuzijo mozganov po karotidni angioplastiki.
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Degeneracija kortikobazalnih ganglijev:
radioloske in funkcionalne znacilnosti

Ukmar M, Moretti R, Torre P, Antonello RM, Longo R, Bava A, Pozzi Mucelli R

Izhodis¢a. Degeneracija kortikobazalnih ganglijev je redka degenerativna bolezen, ki prizadene
parietalne predele in postopno preide v frontalno prizadetost. Namen $tudije je bil opisati glavne
radiolo$ke znacilnosti te bolezni in s funkcionalno magnetno resonanc¢no preiskavo oceniti kor-
tikalno aktivacijo bolnika med enostavnimi in kompleksnimi gibi.

Bolniki in metode. Ocenili smo osem bolnikov z morfolosko in funkcionalno magnetno reso-
nanco ob uporabi slik posnetih pri 1,5 T.

Rezultati. Morfoloska ocena: Pri sedmih bolnikih smo nasli asimetri¢no perirolandsko kortikalno
atrofijo, pri petih blago hipersenzitivnost perirolandskega korteksa, pri sedmih blago atrofijo
bazalnih ganglijev in pri enem hiposenzitivnost lentikularnega jedra. Pri enem bolniku so bili
morfoloski aspekti normalni. Funkcionalna ocena: Najpomembnejsa je hipoaktivacija parietalnih
predelov pri gibih s prizadeto roko, kar smo ugotovili pri vseh bolnikih.

Zakljuéki. Funkcionalna magnetna resonanc¢na preiskava je potencialno koristno orodje pri di-
agnozi in spremljanju degeneracije kortiko-bazalnih ganglijev.
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MRI dojke pri duktalnem karcinomu in situ

Francescutti GE, Londero V, Berra I, Del Frate C, Zuiani C, Bazzocchi M

Izhodis¢a. Namen te Studije je bil prouciti nase izkusnje pri obravnavi 22 bolnic z duktalnim kar-
cinomom in situ (DCIS), pri katerih smo opravili magnetno resonanc¢no slikanje (MRI).

Bolniki in metode. Med septembrom 1995 in decembrom 2001 smo pri 22 bolnicah z DCIS
opravili s kontrastom ojac¢an MRI. Preiskavo smo naredili v 7 dneh po mamografiji.

Dinamiéni MRI smo opravili s sistemom 1T in s tridimenzionalno (FLASH) pulzno sekvenco
pred in po uporabi kontrastnega sredstva. Ocenjevali smo morfoloske znacilnosti, stopnjo
ojacanja in krivuljo jakosti signala v ¢asu. Pri vseh primerih smo proces verificirali $e histolosko.
Rezultati. Histopatoloska preiskava je pokazala 15 DCIS in 7 DCIS s pridruzeno mikroinvazivno
komponento ali pridruZzenimi mikrootocki invazivnega duktalnega karcinoma.

Od 22 lezij jih je 21 (95%) pokazalo kontrastno ojacanje; 14 od 15 lezij, ki so vsebovale samo
DCIS, je pokazalo nizko ojacanje 3 lezij, nedoloceno 5 in moc¢no 6.

Morfolosko so bile ojacane fokalne lezije v 7 od 14 primerov, segmentne v 4 od 14 in linearno
razvejene v 3 od 14 primerov. Izplavljanje smo odkrili v 4 od 14 primerov, plato krivulje v 8 od
14 in krivuljo tipa I v 2 od 14 primerov. Pet primerov je bilo multifokalnih.

Vsi DCIS s pridruzeno mikroinvazijo so se kontrastno ojacali: 1 od 7 primerov je pokazal nizko,
2 od 7 nedoloceno in 4 od 7 mocno ojacanje. Morfolosko so bile ojacane fokalne lezije v 3 od 9
primerov, segmentne v 5 primerih in linearno razvejane v enem. Izplavljanje smo odkrili v 3 od
7 primerov, v 3 od 7 plato krivulje in krivuljo tipa I v 1 od 7 primerov. Trije primeri so bili mul-
tifokalni.

Zakljucki. Obcutljivost MRI je pri DCIS nizja kakor pri invazivnem karcinomu dojk; lahko pa s
kontrastom oja¢ana MRI prikaze mamografsko okultne otocke DCIS. MRI je dopolnilna preiska-
va za boljsi prikaz velikosti tumorja in odkrivanje dodatnih zloves¢ih lezij.
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Magnetnoresonancna mikroskopija trabekularnih kosti

Cova M, Toffanin R, Accardo A, Strolka I, Furlan C, Pozzi-Mucelli R

Izhodisca. Kostne bolezni, kot je osteoporoza, vodijo v spremembe trabekularne mase in arhitek-
ture kosti. Za boljSe razumevanje trabekularne strukture in kostne moci potrebujemo izboljsane
kvantitativne metode. MR mikroskopija (MRM) se je s svojo zmoznostjo doseci resolucijo pod
50 um izkazala za zelo uporabno pri ex vivo oceni kompleksne arhitekture trabekularnih kosti.
V pricujoci Studiji opisujemo uporabo projekcijske rekonstrukcije (PR) z MRM pri kvantitativni
oceni tridimenzionalne trabekularne strukture kostnih eksplantatov in pri napovedovanju nji-
hovih biomehanic¢nih znacilnosti.

Material in metode. Analizirali smo 3D PR visoke locljivosti in eksplantate trabekularnih kosti,
da bi dolocili standardne morfoloske parametre kot so volumska frakcija trabekularne kosti, de-
belina trabekul in trabekularna separacija. Razlocevanje slik visoke locljivosti na kost in na kost-
ni mozeg smo opravili z uporabo »Bayesianskega« pristopa. Pridobljene parametre smo na kon-
cu vkljudili v nelinearen matematicni model za dolocitev Youngovega modula (YM).

Rezultati. Ugotovili smo, da so parametri, ki smo jih dobili pri spinskem odboju PR mocnejsi
napovedovalci Youngovega modula (R? = 0.86) kot parametri pridobljeni z konvencionalnimi
spinskimi odbojnimi slikami (R? = 0.75), ki smo jih uporabljali za primerjavo.

Zakljucki. Opisani ex vivo pristop bi lahko zlahka prilagodili in vivo Studijam.
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Ultrazvocna preiskava rame

De Candia A, Doratiotto S, Pelizzo F, Paschina E, Bazzocchi M

Izhodisca. Namen raziskave je bil dolo¢iti vrednost dinami¢ne ultrazvo¢ne preiskave s sestavl-
janjem slik (real time compound ultrasound) pri bolnikih, ki so imeli bolezensko spremenjene
tetive supraspinatusa ramenskega sklepa.

Bolniki in metode. Ultrazvocno smo preoperativno pregledali 180 ramen pri 157 bolnikih, ki so
imeli klinicno sumljive znake poskodbe rotatorne mansete; 71 bolnikov je bilo nato kirursko
zdravljenih. Bolnike smo pregledali s staticnim in dinami¢nim ultrazvokom in pri tem uporabl-
jali visokofrekvencno (5-12 MHz) linearno sondo, dinamicna ultrazvocna preiskava pa je ses-
tavljala razli¢ne slike pod razli¢nimi koti (Sono CT® - ATL). Morfologijo supraspinatusov smo
opredelili v skupine: ni raztrganine, delna raztrganina in popolna raztrganina. Kadar nismo nasli
raztrganine, smo supraspinatovo tendinopatijo razvrstili v 3 skupine glede na Neerove stadije.
Na koncu smo opredelitve ob ultrazvoénih preiskavah primerjali z ugotovitvami ob kirurskih
posegih.

Rezultati. Ultrazvocna preiskava je ugotovila 32 (96,9%) od 33 popolnih raztrganin. Samo pri en-
em bolniku, ki je bil prekomerno hranjen, smo ugotovili lazno negativni rezultat. Pri 9 (75%) od
12 bolnikih pa smo pravilno ugotovili delno raztrganino. Pri treh bolnikih, kjer je bila poSkodba
povrsinska, je bil rezultat lazno negativen. Ultrazvocna preiskava 26 bolnikov je prav tako
pravilno pokazala, da noben od 26 bolnikov (100%) ni imel raztrganine, tako da nismo zasledili
lazno pozitivnih razultatov.

Zakljucki. Dinamicna ultrazvocna preiskava s sestavljanjem slik (real time compound ultra-
sound) je koristna pri ocenjevanju bolezni supraspinatusnih tetiv. Pri taksni preiskavi je manj
akusti¢nih artefaktov, ki so sicer prisotni pri konvencionalni ultrazvocni preiskavi, taksna
preiskava omogoca bolj natancno opredelitev poSkodbe oziroma laZje nacrtovanje kirurskega
zdravljenja.
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Diagnosticen pomen F-18-FDG PET pri oro-maksilofacialnih
malignomih pred kirurskim zdravljenjem

Aigner RM, Schultes G, Wolf G, Schwarz T, Lorbach M

Izhodisca. Analizirali smo diagnosti¢ni pomen FDG-PET pri oro-maksilofacialnih malignomih
pred kirurskim zdravljenjem.

Bolniki in metode. Pri 25 bolnikih, vkljuéenih v $tudijo, smo kliniéno in histolosko potrdili pri-
marni maligni tumor Se preden smo opravili FDG-PET in cervikalni CT. Pri FDG-PET smo
uporabili krozni PET c¢italnik (ECAT EXACT HR+, Siemens). CT prsnih organov smo opravili
samo pri tistih bolnikih, kjer je FDG-PET pokazal patoloske spremembe.

Rezultati. Primarni tumor smo s FDG-PET identificirali pri vseh bolnikih. Pri 9/25 bolnikih smo
prikazali aktivne vratne bezgavke (ipsilateralne 8/25; ipsi- in kontralateralnel/25). Pri 2/25 bol-
nikih smo nasli plju¢ne metastaze. Prav tako smo s cervikalnim CT-jem identificirali primarni
tumor pri vseh bolnikih. Artefakti povzroceni z zobnimi vsadki so preprecili prikaz razsirjenos-
ti tumorja pri 9/25 bolnikih. Ipsilateralne bezgavke smo prikazali pri 7/25 bolnikih (velikosti 0,9-
1,6 cm), ipsi- in kontralateralne bezgavke pa pri 7/25 bolnikih (velikost 0,8-1,8 cm). Pljucne za-
sevke prikazane s FDG smo prikazali tudi s CT-jem pri obeh bolnikih.

Zakljucki. FDG-PET je obcutljiva diagnosti¢cna metoda za preoperativni prikaz aktivnih, torej
sumljivih bezgavk. Oddaljene zasevke smo dokazaki pri 8 % bolnikov, ko smo naredili PET cel-
ega telesa. Uporabnost FDG-PET in CT-ja za postavljanje diagnoze primarnega tumorja je ome-
jena. Preoperativni CT nam je v veliko pomoc¢ predvsem za dolocanje algoritmov, potrebnih pri
intraoperativni rekonstrukciji obraznih struktur.
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Notices

Notices submitted for publication should contain a mailing address, phone and/or fax number
and/or e-mail of a Contact person or departiment.

Lung cancer

January 14-19, 2003

The »1st IASLC/ASCO International Conference on
Molecular Targeted Therapies in Lug Cancer« will
take place in Marbella Spain.

Contact Dr. Fred R. Hirsch, call +1 303 315 3007; or
fax +1 303 315 3304; or e-mail fred.hirsch@uchsc.edu

Breast cancer

January 16-18, 2003

The »19th Annual Breast Surgery Symposiume« will
take place in Atlanta, USA

Contact Secretariat, Southeastern Society of Plastic
and Reconstruction Surgery, 4900 B South 31st Street,
Arlington, VA - 22206, USA; or fax +1 703 931 4520.

Oncology

January 19-24, 2003
The »European Winter Oncology Conference
(EWOC-8)« will be offered in Flims, Switzerland.
Contact Secretariat, FECS Conference Unit,
Federation of European Cancer Societies, Avenue E.
Mounier, 83, Brussels - B-1200, Belgium; or phone +32
2 775 02 02; or fax +32 2 775 02 00

Magnetic resonance

January 24-25, 2003

The »4th Japanese Society for Magnetic Resonance
in Medicine. International Symposium on Oncologic
MR Imaging »will be held in Hyogo, Japan.

Contact Secretariat, Japanese Society for Magnetic
Resonance in Medicine, ¢/o Congress Corporation; 3-
6-13 Awajimachi, Chuo-ku, Osaka - 541-0047; Japan;
or phone +81 6 622 925 55; or fax +81 6 622 130 71.

Radiation therapy

January 26-27, 2003

The »CRT 2003, Seven Concurrent Scientific
Courses« will take place in Washington, DC, USA.

Contact Cardiovascular Research Institute, CRT
2003; 110 Irving Street, NW Suite 6D; Washington,
DC 20010, USA; or call +202 877 8574; or fax +202 877
8141; or e-mail mikki.aashin@medstar.net; or see
http://www.crtonline.org

Blood and marrow transplantation

January 30 - February 3, 2003

The »American Society for Blood and Marrow
Transplantation Annual Meeting« will take place in
Keystone, Colorado, USA.

Contact Secretariat, American Society for Blood
and Marrow Transplantation, West Algonquin Road
85, Suite 550, Arlington Heights, [L, USA; or phone +1
847 427 0224, or fax +1 847 427 9656.

Oncology

February 1-4, 2003

The »14th International Congress on Anti-Cancer
Treatment« will be offered in Paris, France.

Contact Travel Congress Organisation, 2 rue de la
Ptpiniere, Paris 75008, France.

Gynaecological oncology

February 1-5, 2003

The »Annual Meeting of the Society of
Gynecological Oncologists« will be held in New
Orleans, USA.

Contact Sccretariat, Society of Gynecological
Oncologists (SGO), 401 North Michigan Ave,
Chicago, IL 60611-4267, USA.
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Nasopharyngeal carcinoma

February 14-16, 2003

The »4th International UICC Symposium on
Nasopharyngeal Carcinoma held in conjunction with
the 8th Annual Scientific Symposium of The Hong
Kong Cancer Institute: UICC NPC WORKSHOP
20032 will take place in Hong Kong SAR, China.

Contact Ms Nicole Ngan, Hong Kong Cancer
Institute, Sir Y.K. Pao Centre for Cancer, Prince of
Wales Hospital, Shatin, Hong Kong SAR, China; or
phone +852 2632 1043; or fax +852 2632 5816; or see
http://www.clo.cuhk.edu.hk

Pain medicine

February 18-23, 2003

The »19th Annual Meeting of the American
Academy of Pain Medicine« will be offered in New
Orleans, USA

Contact Secretariat, American Academy of Pain
Medicine, 4700 W Lake, Glenview, IL 60025, USA; or
fax +1 847 375 633.

Radiotherapy

March 9-13, 2003

The ESTRO teaching course »Radiotherapy
Treatment Planning: Principles and Practice« will be
held in Dublin, Ireland.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Radiation oncology

March 15-19, 2003.

The »2nd International Conference on Translation
Research and Pre-Clinical Strategies in Radiation
Oncolegy, ICTR 2003« will be offered in Lugano,
Switzerland.

Fax +41 91 820 9044, or e-mail jbernier@pop.eu-
net.ch, or see http://www.osg.ch/ictr2003.html
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Radiation oncology

March 16-19, 2003

The »2nd International Conference on Translation
Research and Pre-Clinical Strategies in Radiation
Oncology« will take place in Lugano, Switzerland.

Contact Mr. Jacques Bernier, Oncology Institute of
Southern Switzerland, San Giovanni Hospital, CH-
6504 Bellinzona, Switzerland; or fax +41 91 820 9044,
or e-mail jbernier@pop.eunet.ch; or see http://www.
osg.ch/ictr2003.html

Brachytherapy

March 23-27, 2003
The ESTRO teaching course »Modern Brach-
ytherapy Techniques« will be offered in Cairo, Egypt.
Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Biomedicine

April 2-4, 2003.

The »5th International Conference on Simulations
in Biomedicine« will be offered in Ljubljana, Slovenia.

Contact Ms. Gabriella Cossutta, Conference
Secretariat, Biomedicine 2003, Wessex Institute of
Technology, Ashurst Lodge, Ashurst, Southampton,
SO40 7AA, UK; or call +44 238 029 3232; or fax +44
238 029 2853; or e-mail gcossutta@wessex.ac.uk; or
see http://www.wessex.ac.uk/conferences/2003/bio-
med03

Radiation oncology

May 4-8, 2003

The ESTRO teaching course »Radiation Oncology: a
Molecular Approach« will take place in Tenerife,
Spain.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be
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Radiotherapy

May 6-10, 2003

The ESTRO teaching course »Dose Determination
in Radiotherapy: Beam Characterisation, Dose calcu-
lation and Dose Verification« will be held in
Barcelona, Spain.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Brachytherapy

May 15-17, 2003

The Annual Brachytherapy Meeting GEC-ESTRO
will take place in Luebeck, Germany.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Radiotherapy

May 25-29, 2003

The ESTRO teaching course »Physics for Clinical
Radiotherapy« will be offered in St. Petersburg,
Russia.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Clinical oncology

May 31 - June 3, 2003

The »39th ASCO Annual Meeting« will take place
in Chicago, Illinois, USA.

Call ASCO Member Services at +1 888 282 2552 or
+1 703 299 0158; or e-mail info@asco.org; or see
http://www.asco.org

Radiobiology

June 1-3, 2003

The 2nd ESTRO workshop on biology in radiation
oncology will be offered in Berg en Dal / Nijmegen,
the Netherlands.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Radiotherapy

June 1-5, 2003

The ESTRO teaching course »Imaging for Target
Volume Determination in Radiotherapy« will be held
in Nice, France.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Allergology and clinical immunology

June 7-11, 2003

The »22nd Congress of the European Academy of
Allergology and Clinical Immunology« will take place
in Paris, France.

Contact Congrex Sweden AB, Attn: EAACI 2003,
Linnegatan 89A, P.O. Box 5619, SE-114 86 Stockholm,
Sweden, or call +46 8 459 66 00; or fax +46 8 661 91 25;
or e-mail eaaci2003@congrex.se; or see http://www.
caaci.erg

Paediatric radiation oncology

June 18-20, 2003
The »First International Congress of Pediatric
Radiation Oncology« will take place in Lyon, France.
Contact Thomas Garmier, Package Organisation,
140, Cours Chalemagne, 69002 Lyon, France; or call
+33 4 72 77 45 50; or fax +33 4 72 77 45 77; or e-mail
package@package.fr

Radiotherapy

June 22-26, 2003

The ESTRO teaching course »IMRT and other
Conformal Techniques in Practice« will be held in
Amsterdam, the Netherlands.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Small Cell Lung Cancer

June 25-28, 2003

The »4th IASLC Workshop on Small Cell Lug
Cancer« will take place in Helsingor, Denmark.

Contact Dr. Heine H. Hansen, The Finsen Center,
5072, The National University Hospital, Blegdamsvej
9, DK-2100 Copenhagen, Denmark; or phone +45
3545 4090; or fax +45 3535 6906; or e-mail 4th-
scle@iaslc.org
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Oncology

August 3-8, 2003

The »12th World Conference on Tobacco or Health«
will be offered in Helsinki, Finland.

Contact Ms. Aira Raudesoja, CongCreator CC Ltd.,
P.O. Box 762, FIN-00101 Helsinki, Finland; or call
+358 9 454 2190; or fax +358 9 4542 1930; or e-mail
secretariat@congcreator.com

Lung cancer

August 10-14, 2003

The »10th World Conference of the International
Association for the Study of Lung Cancer« will be of-
fered in Vancouver, Canada.

Contact 10th World Conference of Lung Cancer,
c/o International Conference Services, 604-850 West
Hastings, Vancouver BC Canada V6C 1E1, or call +1
604 681 2153; or fax +1 604 681 1049; or e-mail con-
ference@2003worldlungcancer.org

Prostate cancer

August 31 - September 2, 2003
The ESTRO teaching course »Brachytherapy for
prostate Cancer« will take place in Kiel, Germany.
Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Radiotherapy

August 31 - September 4, 2003
The ESTRO teaching course »Physics for Clinical
Radiotherapy« will be held in Leuven, Belgium.
Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Radiotherapy

September 13-18, 2003

The 7th Biennial ESTRO Meeting on Physics for
Clinical Radiotherapy / ESTRO Meeting on Radiation
Technology for Clinical Radiotherapy will take place
in Geneva, Switzerland.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be
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Oncology

September 21-25, 2003

The ESTRO 22 / ECCO 12 Meeting will take place
in Copenhagen, Denmark.

Contact FECS office, Av. E. Mounier, 83/4, B-1200
Brussels, Belgium; or call +32 7759340; or fax +32 2
7795494; or e-mail info@estro.be; or see
http://www.fecs.be

Radiobiology

October 12-16, 2003
The ESTRO teaching course »Basic Clinical
Radiobiology« will be offered in Santorini, Greece.
Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Radiation therapy

October 19-23, 2003

ASTRO Annual meeting will be held in Salt Lake
City, Utah, USA.

Contact American Society for Therapeutic
Radiology and Oncology Office, 1891 Preston White
Drive, Reston, VA 20191, USA; or see http://www.as-
tro.org

Radiation oncology

November 9-14, 2003

The ESTRO teaching course »Evidence-Based
Radiation Oncology: Methodological Basis and
Clinical Application« will take place in Lisbon,
Portugal.

Contact ESTRO office, Avenue E. Mounier, 83/12,
B-1200 Brussels, Belgium; or call +32 775 93 40; or fax
+32 2 779 54 94; or e-mail info@estro.be; or see
http://www.estro.be

Surgical oncology

Marclt 31 - April 3, 2004

The 12th ESSO Congress will be held in Budapest,
Hungary.

See http://www.fecs.be/conferences/ess02004
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Oncology

April 15-17, 2004

The European Oncology Nursing Society EONS
Spring Convention will be held in Edinburg, UK.

See http://www.fecs.be/conferences/eons4

Oncology

July 3-6, 2004
The 18th EACR (European Association for Cancer
Research) Congress will be held in Innsbruck, Austria.
See http://www.fecs.be/conferences/eacr18

Paediatric oncology

September, 2004
The International Society of Paediatric Oncology -
SIOP Annual Meeting will be held in Oslo, Norway.
See http://www.siop.nl

Radiation therapy

October 3-7, 2004

ASTRO Annual mecting will be held in Atlanta,
USA.

Contact American Society for Therapeutic
Radiology and Oncology Office, 1891 Preston White
Drive, Reston, VA 20191, USA; or see http:// www.as-
tro.org

Therapeutic radiology and oncology

October 24-28, 2004

The 23rd ESTRO Meeting will be held in
Amsterdam, the Netherlands.

Contact ESTRO office, Av. E. Mounier, 83/4, B-1200
Brussels, Belgium; or call +32 7759340, or fax +32 2
7795494; or  e-mail
http://www.estro.be

info@estro.be; or  see

Medical oncology

October 29 - Noventber 2, 2004

The 28th ESMO Congress will be held in Vienna,
Austria.

See http://www.esmo.org

As a service to our readers, notices of meetings or
courses will be inserted free of charge.

Please send information to the Editorial office,
Radiology and Oncology, Zaloska 2, SI1-1000
Ljubljana, Slovenia.
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Reviewers in 2002

Bilban Jakopin C, Ljubljana, Slovenia — Bilban M, Ljubljana, Slovenia — Brenci¢ E, Ljubljana,
Slovenia — Budihna M, Ljubljana, Slovenia — Cemazar M, Ljubljana, Slovenia — Fidler V,
Ljubljana, Slovenia — Gale N, Ljubljana, Slovenia — Hertl K, Ljubljana, Slovenia — Jereb B,
Ljubljana, Slovenia — Jevtic¢ V, Ljubljana, Slovenia — Kadivec M, Ljubljana, Slovenia — Kocijancic
I, Ljubljana, Slovenia — Koren A, Ljubljana, Slovenia — Kovac V, Ljubljana, Slovenia — Lah T,
Ljubljana, Slovenia — Lesnicar H, Ljubljana, Slovenia — Lipovsek M, Maribor, Slovenia — Majdic
E, Ljubljana, Slovenia — Miklav¢i¢ L, Valdoltra, Slovenia — MiloSevi¢ Z, Ljubljana, Slovenia —
Pavlin-Kosir S, Ljubljana, Slovenia — Petri¢ P, Ljubljana, Slovenia — Podkrajsek M, Ljubljana,
Slovenia — Rener M, Ljubljana, Slovenia — Sersa G, Ljubljana, Slovenia — Swartz HM, Hanover,
Germany — Soba E, Ljubljana, Slovenia — Tomsi¢-Demsar R, Ljubljana, Slovenia — Umek B,
Ljubljana, Slovenia — Velenik V, Ljubljana, Slovenia — Zumer-Pregelj M, Ljubljana, Slovenia

Editors greatly appreciate the work of the reviewers who significantly contributed to the im-
proved quality of our journal.

Author Index 2002
Accardo A: 4/313-8 Dalla Palma L: 4/267-73
Aigner RM: 4/327-9 De Candia A: 4/319-25
Anderluh F: 1/41-6 Del Frate C: 4/305-12
Antonello RM: 4/297-303 D'Onofrio M: 4/281-90
Aschauer MA: 2/103-8 Doratiotto S: 4/319-25

Druzina B: 1/63-72
Baczuk L: 3/219-23

Banduka MS: 3/239-44 Ebner E: 2/103-8

Bava A: 4/297-303

Bazzocchi M: 4/305-12; 4/319-25 Falcon M: 4/281-90

Bedalov G: 1/87-90 Fatur T: 2/156-8

Berra I: 4/305-12 Filipic M: 2/154-5; 2/156-8; 2/159-61
Bervar A: 2/169-71 Francescutti GE: 4/305-12

Bevec T: 2/185-8 Furlan C: 4/313-8

Bielecki K: 3/219-23

Bonetti F: 4/275-80 Gasparini A: 4/281-90

Borkovic Z: 2/87-90

Brnic Z: 3/209-14 Hebrang A: 3/209-14

Bri.nner N: 2/189 Honova H: 2/121-9

Budihna M: 2/145-51

Burger J: 3/245-8 Ihan Hren N: 1/47-51

Caumo F: 4/275-80 Jakubowski W: 1/13-22; 1/23-31; 3/215-8; 3/219-23
Ciesielski A: 3/219-23 Jamar B: 1/1-4, 2/91-4

Cimerman N: 2/180-2 Janku F: 2/121-9

Cova M: 4/313-8 Janus D: 3/209-14

) Jevti¢ V: 3/249-51; 4/265

Cernelc B: 1/1-4 JezerSek-Novakovic B: 1/53-62

Cokl A: 3/231-7
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Kolodziejczak M: 3/215-8 Sever N: 2/169-71
Konopasek B: 2/121-9 Sperl S: 2/131-43
Kopitar-Jerala N: 2/185-8 Srdo¢ D: 2/87-90
Koren A: 2/95-102 Stollberger R: 2/103-8
Kos J: 2/145-51, 2/153; 2/172-3; 2/176-9; 2/180-2; Strojan P: 2/145-51; 3/225-9
2/185-8 Strolka I: 4/313-8
Kovac V: 1/63-72 Sudol-Szopiriska I: 1/13-22; 1/23-31; 3/215-8;
Kovaci¢ P: 2/91-4 3/219-23
Kralj B: 1/63-72 Svetic B: 2/145-51
Krasovec M: 2/180-2 Szczepkowski M: 1/13-22; 1/23-31
Krol J: 2/131-43
Kropivnik M: 1/1-4 $eruga T: 3/201-8
Kriiger A: 2/131-43 Skrk J: 2/145-51
Smid L: 2/145-51
Lah T: 2/153; 2/159-61; 2/168; 2/169-71 Suput D: 2/159-61; 2/162-4; 2/165-7
Levi¢ar N: 2/169-71 Surlan M: 1/5-12; 4/291-5
Londero V: 4/303-12 Sugkovic S: 2/180-2
Longo R: 4/297-303
Lorbach M: 4/327-9 Tarnowski W: 3/219-23
Toffanin R: 4/313-8
Magdolen U: 2/131-43 Torre P: 4/297-303
Manfrin E: 4/275-80
Mansueto G: 4/281-90 Ukmar M: 4/297-303
Mesko-Brguljan P: 2/180-2
Milosevic¢ Z: 1/5-12; 4/291-5 Vasic¢ DD: 3/239-44
Milutinovic A: 2/165-7 Vasori S: 4/281-90
Moretti R: 4/297-303 Vadralova J: 2/121-9
Mueler M: 2/131-43 Vrhovec I: 2/145-51
Novacic¢ K: 3/209-14 Werle B: 2/183-4
Novakovi¢ S: 1/53-62 Wolf G: 4/327-9
Panorska AK: 1/13-22; 1/23-31 Zajc 1: 2/169-71
Paschina E: 4/319-25 Zaletel M: 1/5-12; 4/291-5
Pazdrova G: 2/121-9 Zavasnik-Bergant V: 2/185-8
Pecen L: 2/121-9 Zemanova M: 2/121-9
Pelizzo F: 4/319-25 Zimovjanova M: 2/121-9
Petruzelka L: 2/121-9 Zuiani C: 4/305-12
Pilkington GJ: 2/174-5 .
Pinali L: 4/275-80 Zegura B: 2/159-61
Plesnicar A: 1/63-72 Zuni¢ A: 3/231-7
Plevova P: 1/33-40; 2/109-19 Zvan B: 1/5-12; 4/291-5

Popic J: 3/209-14

Pozzi-Mucelli R: 4/297-303; 4/313-8
Premzl A: 2/172-3

Pribylova O: 2/121-9

Procacci C: 4/275-80; 4/281-90

Safandra M: 2/121-9

Sarti D: 1/23-31

Sato S: 2/131-43

Schmitt M: 2/131-43

Schultes G: 4/327-9

Schwarz T: 4/327-9

Schweiger A: 2/176-9

Sedmak B: 2/159-61; 2/162-4; 2/165-7
Sersa G: 3/231-7

Sersa 1: 2/165-7
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Subject Index 2002

adjuvant, immunologic: 1/33-40

anal neoplasms — ultrasonography: 3/215-8

anal ultrasonography: 1/23-31

aneurysm, false diagnosis: 3/209-14

angioplasty: 1/5-12

- angioplasty — adverse effects: 4/291-5

animal communication: 3/231-7

antineoplastic agents: 1/33-40

- antineoplastic agents — adverse effects: 1/33-40;
2/109-19

anus: 3/219-23

anus — ultrasonography: 1/13-22

apraxia: 4/297-303

barium: 1/1-4; 2/91-4

basal ganglia diseases: 4/297-303

biliary tract disease — complications: 4/281-90

bones — ultrastructure: 4/313-8

brachytherapy: 3/245-8

breast cancer: 1/63-73; 4/305-12

- breast cancer-minimally invasive: 4/305-12

breast neoplasms: 4/305-12

- breast neoplasms — radiography — pathology:
4/275-80

- breast neoplasms — drug therapy: 2/121-9

cancer vaccines: 1/53-62

carcinogenesis: 1/63-72

carcinoma, ductal, noninfiltrative: 4/305-12

carcinoma in situ: 4/305-12

carcinoma, squamous cell: 2/145-51

carotid artery diseases: 4/291-5

carotid stroke: 1/5-12

cecal neoplasms — radiography: 1/1-4

celiac trunk: 3/209-8

cell adhesion molecules — radiation effect — drug ef-
fects: 2/109-19

cerebral infarction — prevention and control: 1/5-12

colostomy: 1/13-22

contrast media: 1/1-4; 2/91-4; 2/105-8

cortico-basal degeneration: 4/297-303

Crohn disease — surgery: 3/219-23

cyanoacrylic glue: 3/201-8

cystatin: 2/131-43

cysteine proteinases inhibitors: 2/145-51

cysteine protease: 2/131-43

cytokines — radiation effects — drug effects: 2/109-19

diabetes mellitus: 2/91-4

embolization, therapeutic. 3/201-8; 4/281-90
endosonography: 3/219-23

Europe: 3/245-8

fluorine radioisotopes: 4/297-303; 4/327-9
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F18-FDG: 4/327-9
£-MRI: 4/297-303

gastroparesis — radiography: 2/91-4
gene therapy: 1/53-62
gryllidae — radiation effects: 3/231-7

haemorrhage — therapy: 4/281-90
head and neck neoplasms: 2/145-51
hypertension: 4/291-5

infant: 1/47-51

inflammation: 4/275-80

inflammatory carcinoma: 4/275-80

insect control: 3/231-7

intracranial arteriovenous malformation: 3/201-8

laryngeal neoplasms — radiotherapy: 3/225-9
leucoplakia: 3/215-8

lymphangiomyomatosis — diagnosis — therapy: 1/1-4
lymphoma, non Hodgkin: 1/1-4

magnetic resonance, nuclear: 2/95-102

- magnetic resonance imaging: 4/297-303; 4/305-12;
4/313-8

- magnetic resonance microscopy: 4/313-8

- magnetic resonance angiography — methods:
2/103-8

manography: 3/219-23

matrix metalloproteinase: 2/131-43

maxillary neoplasms: 1/47-51

maxillofacial neoplasms — diagnosis: 4/327-8

mesenteric arteries — angiography: 4/281-90

microcatether: 3/201-8

molting: 3/231-7

mouth neoplasms — diagnosis: 4/327-9

movement: 4/297-303

myofibromatosis: 1/47-51

neoplasms: 1/53-62

- neoplasms — drug therapy —radiotherapy: 2/109-19
nervous system diseases — diagnosis: 2/95-102
neuroradiography: 2/95-102

paclitaxel: 2/121-9

pancreatitis — complications: 3/209-14; 4/281-90
parietal lobe: 4/297-303

PET: 4/327-9

photons: 3/239-44

plasmocytoma: 3/225-9

projection reconstruction: 4/313-8

puborectal muscle: 1/23-31

quality assurance; health care: 3/245-8
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radiation dosage: 3/239-44

radiotherapy: 3/245-8

- radiotherapy — adverse effects: 1/33-40

real time compound ultrasound: 4/319-25

reperfusion injury, hyperperfusion syndrome:
4/291-5

rupture: 2/87-90

serine protease: 2/131-43

serpin: 2/131-43

shoulder impingement syndrome — ultrasonogra-
phy: 4/319-25

shoulder joint — ultrasonography; rotator cuff:
4/319-25

sono CT: 4/319-25

stents: 1/319-25

tissue inhibitor of matrix metalloproteinase: 2/131-43
tomography, emission — computed: 4/327-9
tomography, x-ray — computed: 2/87-90
trastuzumab: 2/121-9

treatment outcome: 2/121-9

ureter: 2/87-90
urology: 3/239-44

vagina — ultrasonography: 1/23-31
vibration: 3/231-7

xenoestrogens: 1/63-72

Young's modulus: 4/313-8
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FONDACIA
DR. J. CHOLEWA

Activity of "Dr. J. Cholewa" Foundation for Cancer Research
and Education - A Report for the Fourth Quarter of 2002

With the year 2002 slowly coming to the end, the members of the "Dr. ]J. Cholewa Foundation"
for Cancer Research and Education are considering some of the new approaches in contacts and
communications with prospective donors. The new approaches are believed to enable the
Foundation's members to achieve more beneficial results with regard to the donations needed in
the future. In this context, new circumstances and problems associated with maintaining regu-
lar contacts with the donors have been taken into consideration and are regularly discussed by
the Foundation's members.

The decision to increase the amount of the "Dr. ] Cholewa Foundation for Cancer Research
and Education" annual prize in order to give further incentive to young researchers in Slovenia,
has resulted in some high quality research work in oncology and related scientific fields being
submitted. It is hoped by the members of the Foundation, that the results of cancer research sup-
ported by the Foundation, may find its way to the practical application in hospital wards across
Slovenia significantly easier, and that in this way also the attempts to publish and present the
research results in respectable international scientific oncology journals, international meetings
and conferences, and other events of scientific importance, may continue and receive further en-
couragement. It is also a common consensus among the members of the Foundation that cancer
research should be further encouraged in all parts of Slovenia, where the interest to promote
such research exists.

The Foundation continues to support the regular publication of "Radiology and Oncology"
international scientific journal that is edited, published and printed in Ljubljana, Slovenia. With
this in mind, a number of grants was also awarded to experts from various parts of Slovenia in
order to attend various conferences and meetings in the field of oncology in Slovenia and around
the world. The Foundation continues to command all its experience and knowledge in promo-
tion of basic, epidemiological and clinical cancer research, and in promoting cancer education in
general in order to increase its impact in general population and among scientists, especially in-
terested in the topic of cancer research. The Foundation also supported the already traditional
"Oncology Weekend" Scientific Meeting, that took place in the city of Lasko on November 22"
23, 2002. The first day of the Meeting was dedicated to research and clinical problems associ-
ated with lymphomas, while on the second day the same topics associated with problems of gy-
naecological cancers were discussed in detail.

Tomaz Benuli¢, MD
Borut Stabuc, MD, PhD
Andrej Plesni¢ar, MD
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lukonazol

v svetu najvec predpzsovam sistemski
antimikotik

edini perovalni sistemshi antimikotik
za zdravijenje vaginalne lzandzdoze,
ki ga je odobml FDA |

Skrajsano navodilo
Flukonazol je sistemski antimikotik iz skupine:triazolov.

Odmerjanje pri razlicnih indikacijah:

vaginalna kandidoza 150 mg v enkratnem odmerku
mukozna kandidoza 50 do 1000mg na.dan '
dermatomikoze 50.mg nadan ali-150 mg na teden

sistemska kandidoza prvi dan400 mg, nato 0d 200 do 400 mg
Najvecji dnevni:odmerek je 800 mg '

preprecevanje kandidoze 50 do 400 mg na dan

kriptokokni meningitis prvi.-dan 400 mg,
nato.od-200 do 400 mg na dan '

vzdrZevalno zdravijenje 200 mg na dan

Kontraindikacije: Preobcutljivost za zdravilo ali sestavine zdravila. Intera
odmerku flukonazola za zdravljenje vaginalne kandidoze l<|inic“:’no pom
Pri veckratnih in vecjih odmerkih:'so mozne interakcije s terfe
varfarinom, derivati sulfonilureje;” hidroklorotiazidom: fenitoinom. rifa
teofilinom, indinavirom in midazolamom. Nosecnost in ¢ ojenje: Nosed!
le, e je korist zdravljenja za mater.ve¢ja od:tveganja za plod. Doj

s flukonazolom ne domo Stranski ucmkl Povezani so

anafllaksua in angioedem ~v tem pnmeru tak01 prent
ghwcnumu obolenji lahko pnde do levkopenije in trom
encimov. Oprema in nacin izdajanja: 7 kapsul po 50
150 mg. Na zdravnigki recept.:1/99. ‘
Podrobnejée informacije so-na'voljo:pri pr0|zvajalcu
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zastopa naslednja podjetja

Kottermann (Nemdcija): INTEGRA BIOSCIENCES (§vica):
laboratorijsko pohistvo, laboratorijska oprema za mikrobiologijo,
varnostne omare za kisline, biologijo celic, molekularno biologijo
luge, topila, pline in strupe, in biotehnologijo

ventilacijska tehnika in digestorji CORNING (ZDA):

DAKO (Danska): specialna laboratorijska plastika
testi za aplikacijo v imunohistokemiji, za aplikacijo v imunologiji, mikro-
patologiji, mikrobiologiji, virologiji, biologiji-virologiji, ipd., mehanske eno-
mono- in poliklonalna protitelesa in veckanalne pipete in nastavki
SVANOVA Biotech (Svedska): EVL (Nizozemska):
Elisa testi za diagnostiko v veterini diagnosticni testi za uporabo v

veterinarski medicini
NOVODIRECT BIOBLOCK (Francija):

kompletna oprema in pripomocki HURNER (Nem¢éija):
za delo v laboratoriju ventilacijska tehnika
GFL (Nemcija): CSL - Biosciences:
laboratorijski aparati, omare in diagnosticni testi za uporabo
skrinje za globoko zamrzovanje v veterinarski medicini
ANGELANTONI SCIENTIFICA (Italija): BIOMERICA (ZDA):
hladilna tehnika in aparati za laboratorije, hitri testi za diagnostiko,
transfuzijo, patologijo in sodno medicino EIA /RIA testi
EHRET (Nemcija): CHARLES ISCHI (§vica):
laminar flow tehnika, inkubatorji, specialna oprema za testiranje izdelkov
susilniki, suhi sterilizatorji in oprema v farmacevtski industriji;aparati za

za laboratorijsko vzrejo Zivali - kletke  procesno kontrolo in kontrolo kvalitete

ROSYS - ANTHOS (Avstrija):
fotometri, avtomatski pralni sistem za mikrotitrine plosce

LABORMED d.o.o0. LABORMED, razstavni salon
Zg. PirniCe 96/c Bezigrajski dvor
SI - 1215 Medvode Periceva 29, Ljubljana
Tel.: (0)1 362 14 14 Tel.: (0)1 436 49 01
Fax: (0)1 362 14 15 info@labormed.si Fax: (0)1 436 49 05
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Radiology and Oncology

Instructions for authors

Editorial policy of the journal Radiology and
Oncology is to publish original scientific pa-
pers, professional papers, review articles, case
reports and varia (editorials, reviews, short
communications, professional information,
book reviews, letters, etc.) pertinent to diag-
nostic and interventional radiology, computer-
ized tomography, magnetic resonance, ultra-
sound, nuclear medicine, radiotherapy, clini-
cal and experimental oncology, radiobiology,
radiophysics and radiation protection. The
Editorial Board requires that the paper has not
been published or submitted for publication
elsewhere: the authors are responsible for all
statements in their papers. Accepted articles
become the property of the journal and there-
fore cannot be published elsewhere without
written permission from the editorial board.
Papers concerning the work on humans, must
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