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Unusual autopsy finding: Simon's bleeding

Neobicajen obdukcijski izvid: Simonova krvavitev
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Abstract

Objective: To determine whether or not hanging
had taken place before or after the death of the
victim is quite important in the identification of
criminal cases pretended to be suicidal attempts.

Material and Methods: Evidence for Simon’s
bleeding was searched in cases included in the
study group after retracting soft tissue and or-
gans away from the field of interest for full ex-
posure of the region of lumbar spinal veretebrae
without macroscopic grading of the severity of
bleeding, and determining the lumbar level of
bleeding. The cases autopsied in Bursa Morgue
Department between 2009 and 2011 were retro-
spectively investigated and evaluated.

Results: A total of 848 cases (664 males, and 184
females, male/female ratio, 3.6 :1) were included
in the study. A total of 270 (31.8 %) cases had Si-
mon’s bleeding. A significant difference in the
frequency of Simon’s bleeding exists among vari-
ous causes of death. A 28.5 % (n =77) of the cases
with Simon’s bleeding were in the group with
hanged death cases (p < 0.001).

Conclusion: Splinter bleedings identified origi-
nally by Simon on the ventral, and later dorsal
aspects of the spinal disci in cases of hanging
were also observed later in deaths not related to
hanging, however it was concluded that these
types of bleeding could not be detected in cases
of postmortem hanging. When we evaluated
all groups, the results we obtained do not sup-
port the assertion that the incidence of Simon’s
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bleeding decreases with aging. Instead, when
compared with all other groups, the incidence
of Simon’s bleeding was also higher in cases of
hanging with the highest mean age.

Izvlecek

Cilj: Pri odkrivanju kriminalnih primerov, ko
gre za navidezni poskus samomora, je pomemb-
no ugotoviti, ali je bila Zrtev obesena pred smrtjo
ali po njej.

Material in metode: Pri primerih, vkljuc¢enih v
$tudijsko skupino, smo iskali znake Simonove
krvavitve po odstranitvi mehkih tkiv in organov
iz opazovanega podrodja za popolno izpostav-
ljenost vretenc v ledvenem predelu hrbtenice,
brez makroskopskega ocenjevanja stopnje
krvavitve, in dolo¢anje ravni krvavitve v ledve-
nem predelu. Retrospektivno so raziskovali in
ocenjevali primere, ki so jih obducirali na Odd-
elku mrtvasnice v Bursi med letoma 2009 in 2011.

Rezultati: V raziskavo je bilo vklju¢enih skupno
848 primerov (664 moskih in 184 Zensk; razmerje
M/Z 3,6 :1). Simonova krvavitev je bila prisotna
v skupno 270 (31,8 %) primerih. Med razli¢nimi
vzroki smrti so bile pomembne razlike v pogo-
stosti Simonove krvavitve. 28,5% (n=77) pri-
merov Simonove krvavitve je bilo ugotovljenih v
skupini smrti zaradi obe$enja (p < 0,001).

Zakljucek: Trakaste krvavitve, ki jih je prvi opisal
Simon na ventralni in stranski zadnji povrsini

medvretencnih ploscic pri obesencih, so kasneje
opazovali tudi v primerih smrti zaradi vzrokov,
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ki niso bili povezani z obe$anjem, vendar so
prisli do zakljucka, da se tovrstne krvavitve ne
pojavljajo v primerih posmrtnega obesenja. Re-
zultati, ki smo jih dobili po oceni vseh skupin,
ne potrjujejo hipoteze, da incidenca Simonove

krvavitve s starostjo upada. Nasprotno, pri pri-
merjavi vseh ostalih skupin je bila incidena Si-
monove krvavitve tudi pri obesencih z najvisjo
povprecno starostjo visja.

Introduction

Hanging is a lethal suspension of a per-
son by a ligature where one end of the rope
is tied to a fixed point above the neck, and
the other end is looped or knotted around
the neck, which kills the victim by gravi-
ty forces, and body weight imposed on the
neck region."?> Episodes of hanging are
usually of suicidal origin, however acci-
dental, and criminal cases have been also
reported.’® Ligature marks are generally
detected above the thyroid cartilage, and
they are seen because of postmortem water
loss from the corpse.” To determine whe-
ther or not hanging had taken place before
or after the death of the victim is quite im-
portant in the identification of the crimi-
nal cases pretended to be suicidal attempts.
Traumas imposed upon internal cervical
structures, such as vascular and muscu-
lar injuries of the neck, fractures of hyoid
bone, and thyroid cartilages secondary to
direct, and indirect impact of compression
incurred upon certain region of the neck
are considered as the clues to the vitality of
the victim during hanging.””® However, it
has been reported that without the presen-
ce of these signs, intravital reactions could
manifest during procedure of hanging or
these signs could be seen during the post-
mortem period.'® In various investigations
performed, different incidences have been
reported for fractures of thyroid cartilage,
hyoid bone, and soft tissue bleedings,>**"*
and an increased frequency of neck bone
fractures has been associated with ad-
vanced age,”'' and longer hanging peri-
ods.""* Because of these discrepancies and
postmortem artifacts, investigators have
proposed new findings possibly favouring
vitality in cases of hanging. Among them,
higher postmortem thyroglobulin levels,'*
accumulation of pulmonary surfactants as

detected during histopathological exami-
nations,'® higher stress hormone (adrena-
lin, and noradrenalin) levels,'® detection of
traces of tryptase, IL -15 and CD15 on liga-
ture marks during immunohistochemical
analysis,'® and pneumomediastinum and
soft tissue emphysema of the neck in CT
and/or MRI can be enumerated.'” Howe-
ver, firstly in 1968, Simon et al. identified
bleeding foci on the dorsal and ventral
aspects of the intervertebral disci of the
spinal column in cases of hanging.'*"** In
further studies, these bleeding foci were not
found to be specific to the cases of hanging,
and they were considered as antemortem
evidence.”?°** In the light of these findin-
gs, Simon’s bleeding can be an indicator of
vitality, however because of variations of its
incidence in cases of hanging, and obser-
vation of these signs in deaths due to va-
rious causes, many dilemmas concerning
mechanism(s) of these types of bleedings,
specificity of these findings in relevant as-
sessments, and their contribution (if any) to
the forensic evaluation of cases of hanging
have to be clarifed explicitly. In our study,
we aimed to determine the frequency of
Simon’s bleedings seen in the lumbar spinal
column in cases of death due to hanging,
asphyxiations, strangulations, drowning,
physical injuries (electrocution, traffic acci-
dents, falls etc.), intoxications with carbon
monoxide, as well as in deaths not related
to asphyxiation, and possible relationship
of this type of bleeding episodes with age.
We also intended to investigate whether or
not Simon’s bleedings can be evaluated as a
sign of vitality in hanging.
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Material and method

The cases autopsied in Bursa Morgue
Department between 2009 and 2011 were
investigated and evaluated retrospectively .
The evidence of Simon’s bleeding was sou-
ght in cases included in the study group after
retracting soft tissue and organs away from
the field of interest for full exposure of the
region of lumbar spinal veretebrae without
macroscopic grading of the severity of blee-
ding, and determining the lumbar level of
bleeding. Study group consisted of sudden
death cases, and cases of death found shortly

Table 1: Autopsy findings related to Simon's bleeding, age, and cause of death

yes
Total
no
yes
Total

Blunt trauma

Electrocution
and lightning
strike

no
yes
Total
No
Yes
Total
CO poisoning No
Yes
Total

No

Asphyxiation

Yes
Total
No
Yes
Total
Poisonings
Yes

Total

2 7 7 13 15
15 17 31 47 51
3 9 9 4 10
10 13 13 15 12
13 22 2 19 22
11 28 23 28 20
5 10 9 11 11
16 38 32 39 31
1 0 0 2 1
0 2 2 1 0
1 2 2 3 1
5 5 3 2 2
3 2 0 0 0
8 7 3 2 2
6 7 3 2 6
6 2 3 2 3
12 9 6 4 9
16 17 27 18 12
4 5 8 6 7
20 22 35 24 19
2 4 2 4 3
0 0 1 2 2
2 4 3 6 8
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before the event or manifestation of typical
symptoms. Only suicidal cases of hanging
were included in the study group, cases of
hangings performed while sitting erect of in
the supine position were not considered in
the study. Time interval between the event
of death and autopsy ranged between 12-24
hours. Extremely decayed corpses were
excluded from the investigation. The cases
were evaluated for the presence of Simon’s
bleeding, cause of death, and age of the de-
ceased.

N e e e T

7
7 6 2 59
49 37 9 256
9 2 1 47
4 8 2 77
13 10 3 124
14 10 6 140
6 7 2 61
20 17 8 201
2 6

1 6

3 12
3 5 2 27

._.
—
o
~

4 6 2 34
6 3 33
3 2 21
9 5 54
6 6 2 104
3 0 0 33
9 6 2 137

5 1 24

0 1 6

5 2 30
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Figure 1: Presence

of Simon's bleeding
according to the causes
of death.
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Statistical analysis

Statistical analysis was performed using
SPSS 19.0 version for windows program.
Continuous variables were presented on the
basis of average, standard deviation, medi-
an and range. Pearson chi-square tests were
used for the comparison of the distributions
of categorical variables between groups. Af-
ter checking the normality assumptions for
the continuous variables, Kruskal-Wallis
test and Mann-Whitney U test were used for
the comparisons as nonparametric tests. Pa-
irwise comparisons were done with Bonfer-
roni adjustment (p <0.0083) to make sure
that the family-wise alpha would not exceed
0.05. A p<o0.05 was considered significant
except in pairwise comparisons.

Results

A total of 848 cases (664 males, and 184
females, male/female ratio, 3.6 :1) were in-
cluded in the study. Mean ages of women
and men were 45.9+18.9, and 47.7+22.8
years, respectively (p >o0.05). The distribu-
tion of autopsy findings related to Simon’s
bleeding, age, and cause of death is presen-
ted in Table 1. A total of 124 cases of hanging

to hanging

(14.6 %) were included in the study. We also
observed cases of electrocution (n =12), CO
poisoning (n=32), and asphyxiation unre-
lated to hanging (n =54) amounting to 100
cases (11.8 %). Blunt trauma accounted for
the death of 201 cases. Among 256 cases of
natural death, there were 31 cases (12.1%) of
sudden cardiac death. A total of 270 (31.8 %)
cases had Simon’s bleeding.

Distribution of deaths with or without
Simon’s bleeding according to causes of de-
ath are presented in Figure 1. A significant
difference in the frequency of Simon’s blee-
ding exists among various causes of death.
285% (n=77) of the cases with Simon’s
bleeding (Figure 2) were in the group of de-
ath cases due to hanging (p < 0.001).

According to the results of analysis
performed for age at death, there was no
significant difference between median
ages of the cases with or without Simon’s
bleeding(p > 0.05). Among median ages of
four event groups, a statistically significant
difference was found (p <o0.001) with the
smallest, and the highest mean ages were
encountered in deaths by causes of asphyxi-
ation unrelated to hanging and natural de-
aths (42.33+22.27, and 52.63 £18.78 years,
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Figure 2: Simon's
bleedings on the

intervertebral discs of the

lumbar vertebrae.
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respectively). Median ages of natural causes
were statistically significantly higher when
compared with death cases due to blunt tra-
uma, hanging and asphyxiation unrelated to
hanging (p < 0.001, p <0.001, and p < 0.001,
respectively (Table 2).

Discussion

Splinter bleedings identified originally
by Simon in 1968, on the ventral and later
dorsal aspects of the spinal disci in cases of
hanging'®'? were also observed later in de-
aths unrelated to hanging,”***! however it
was concluded that these types of bleeding
could not be detected in cases of postmor-
tem hanging.”” In separate studies perfor-
med by Geserick et al. in 1976 (retrospective
design, 29.2 % of 840 cases),*" Saternus et al.
in 1979 (56 % of 32 cases),?® Kleiber et al. in
1982 (47 % of 222 cases),** Nikolic S et al. in

Table 2: Correlation between mean ages of deceased cases with and without Simon's bleedings and the causes of their deaths.

Age (years)

Simon's
Bleeding
No 197

Natural
Death?®

Hanging®

Blunt trauma®

T Cases of
asphyxiation
unrelated to
hanging®

Total

Yes
Total
No
Yes
Total
No
Yes
Total
No
Yes
Total
No
Yes

Total

59
256
47
77
124
140
61
201
66
34
100
450
231
681

53,12
50,98
52,63
45,47
43,42
44,19
44,39
46,30
44,97
44,29
38,53
42,33
4831
45,39
4732

19,33
16,87
18,78
18,29
19,36
18,92
20,12
20,0

20,05
22,53
21,58
22,27
20,35
19,58
20,13

Std.
Deviation

56
51
54
49
43
44
42
47
43
43
36,5
40
49
47
48

T -Asphyxiations unrelated to hanging, Electrocution and CO poisoning

*p- Kruskal-Wallis H test

e

*p- Mann-Whitney U test

*p- Mann-Whitney U test with Bonferroni correction
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0 89

17 89
0 89
14 81
9 85
9 85
' o - *°p<0.001
O S 155
1 94 p<0.001
2 89
8 78
2 89
0 94
7 89
0 %
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2009 (prospective design, 62.8 %) reported
the presence of Simon’s bleedings in cases
of hanging as indicated within respective
parentheses. However, in our study, Simon’s
bleeding was observed in 31.8 % of total 848
cases and in 62.1% of hanging cases. The
presence of Simon’s bleeding demonstrates a
significant difference with respect to causes
of death. Seventy seven (28.5 %) cases with
Simon’s bleeding were seen in the hanging
group (p <o0.001). These types of bleedings
were also observed in cases of death secon-
dary to mechanical asphyxia unrelated to
hanging (21/54; 38.8 %), electrocution and
lightning strike (6/12; 50%), and carbon
monoxide poisoning (7/34; 20.6 %). Simon’s
bleedings were noted in 34 % (34/100) of
death cases caused by asphyxiation unre-
lated to hanging. In contrast to the results
obtained by Nikolic S et al.,” a significant
difference was revealed when the frequen-
cy of Simon’s bleeding among cases of han-
ging, mechanical asphyxia, and all cases of
asphyxia irrespective of their etiologies were
compared (p < 0.001). According to our re-
sults, Simon’s bleedings also developed in
other types of asphyxiated deaths, but their
incidence was significantly higher in cases of
hanging. In a study performed by Nikolic S
et al.,” Simon’s bleedings had been detected
in 33 of 214 (15.4 %) cases of natural death,
however in our study Simon’s bleeding was
encountered in 59 of 256 (23 %) deaths due
to natural causes whose incidence was con-
siderably lower when compared to hanging
cases (p<o0.001). As can be seen in cases
with blunt trauma, Simon’s bleedings repor-
ted in various studies”**** were seen in 61
out of 201 cases of blunt trauma evaluated
in our study. In this group, Simon’s bleeding
was most frequently detected in traffic acci-
dents, which was seen in 21 of our 57 cases.
In a study performed by Nikolic S et al. it
was reported that underlying mechanism of
Simon’s bleeding seen in cases of hanging is
similar, but not identical to that observed
in other asphyxiated cases whose possible
mechanism of occurrence might be coercive
movement of spinal column due to agonal
convulsions.” Still in this study’ it was stated
that Simon’s bleedings in cases of hanging
proposed by Saternus et al.>* had stemmed

from caudo-rostral hyperextension of the
spinal column due to traction forces effec-
tive during the period of hanging in addi-
tion to forces of gravity. However, it was
emphasized that in cases of blunt trauma
forces imposed solely on the spinal cord are
quite different from those detected in cases
of hanging, though basically coercive exten-
sions or flexions of the spinal column might
induce these types of bleeding.” Nikolic S
et al. evaluated all of their cases, and indi-
cated a decrease in the incidence of Simon’s
bleeding with age.” Still they had suggested
that in cases of hanging, a statistically si-
gnificant difference existed between groups
with and without bleeding, with a decrease
in the incidence of Simon’s bleeding in age
groups over 55 (the frequency of nonob-
servance of Simons bleedings is 70 % and
88 % in death cases over 60 and 7o years
of age, respectively), and asserted that the-
se outcomes obtained were associated with
degenerative changes in the lumbar spinal
column characterized by restricted mobi-
lity inherent to the region’s biomechanical
properties.” Contrarily, Saternus et al. had
indicated absence of any correlation betwe-
en Simon’s bleedings, age, and degenerative
changes in the spinal column.** All cases of
our study group (n = 848) and hanging cases
were subjected to intragroup evaluations,
and consequently any statistically significant
difference between mean ages of those with
or without Simon’s bleedings could not be
found (p>o0.05). A statistically significant
difference was detected between mean ages
of the deceased when categorized according
to causes of death (p <0.001). Mean ages of
hanged victims were statistically significan-
tly higher (52.63 +18.78 years) when compa-
red to cases of asphyxiation, blunt trauma,
and natural death (p=o0.001, p<o0.001, and
p <o0.001, respectively). When we evalu-
ated all groups, our results do not support
the assertion that the incidence of Simon’s
bleeding decreases with aging. Instead,
when compared to all other groups, the in-
cidence of Simon’s bleeding was also higher
in cases of hanging with the highest mean
age. However, when hanging cases were
evaluated among themselves, no correlation
between age and the incidence of Simon’s
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bleeding could be observed. Therefore, the
mechanism of the onset of Simon’s bleeding
suggested by Nikolic does not explain the
result that we obtained. As indicated by Sa-
ternus et al., we think that Simon’s bleeding
does not correlate in any way with age and
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degenerative changes in the spinal column.
In conclusion, further studies are needed
to elucidate the mechanism of the onset of
Simon’s bleedings, and their possible use as
a specific sign of vitality.
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