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A B S T R A C T   

The aim of this review was to investigate the types and rates of vascular lesions occurring in cases of completed 
hanging and near-hanging, defined in literature. 

In the literature to date, 6 specific types of vascular injuries have been defined in cases of death as a result of 
hanging. These are Amussat’s sign, Etienne Martin’s sign, Dominguez-Paez sign, Friedberg-Lesser sign, Ziemke- 
Otto’s sign, and Lupascu sign. 

As a result of this study, it was determined that the most defined finding was the Amussat sign, and it was 
concluded that the other findings were not sufficiently recognized. 

Likewise, considering that the proportional differences are due to the differences in the rates of autopsy 
practice and autopsy protocols between countries, it can be suggested that international joint autopsy protocols 
should be developed at the meetings in which national professional associations participate.   

1. Introduction 

Suicide, which is among the top 10 causes of death worldwide, oc
curs in different forms in different countries depending on cultural, 
economic, and social conditions.1 In Bahrain, Japan, Thailand, most 
European countries, and Turkey, hanging is the primary method of 
suicide.1 Accidental hangings are infrequent and represent approxi
mately 2%–6.5% of all hanging cases.2–5 Cases of homicidal hangings 
are extremely rare and represent 1.6% of all hanging cases.6,7 In a study 
on the death penalty, which has been abolished or is not applied in many 
countries today, it was seen that 36 methods have been defined 
throughout history, the foremost of which was reported to be hanging.8 

In the autopsies of hanging deaths, some mild or severe lesions may 
be seen in the soft tissues and muscles, veins and bones of the neck, 
which are not dependent on the manner of death, but are associated with 
some factors such as the type of hanging, the weight of the victim, and 
the duration of hanging.9 Ligature knot and hanging mark are visible 
signs of hanging on external examination.9–14 On internal examination, 
lesions that can be seen include a silver line (=argent line = ),9,10 

hemorrhagic infiltration in the soft tissues under the ligature 
mark,9–11,13,14 hemorrhage in the neck muscles,9–15 fractures of the 
hyoid bone and ⁄ or laryngeal cartilages, especially in the horns of the 
thyroid cartilage,9–11,13,14 fractures in the upper cervical vertebrae, 
especially in the 2nd (Hangman’s fracture) and 3rd cervical 

vertebra,9–11,16 ruptures of the ligaments and the disc between the 6th 
and 7th cervical vertebrae and hemorrhages (Simon’s sign),14,15 me
dulla spinalis injuries,9 vascular lesions,9,10,12–16 and very occasionally, 
decapition.17–19 

The aim of this review was to investigate the types and rates of 
vascular lesions occurring in cases of completed hanging and near- 
hanging which have been defined in literature. 

2. Vascular injuries 

In the literature to date, 6 specific types of vascular injuries have 
been defined in cases of death as a result of hanging. The most common 
of these is Amussat’s sign,14 which is seen as transverse tears of the 
carotid artery intima (Fig. 1/A).9,12–14,20 The second of these six findings 
is Etienne Martin’s sign, which is seen as a hematoma in the adventitia of 
the carotid artery and is more rarely defined (Fig. 1/B).14,21–23 The third 
is the Dominguez-Paez sign, which presents as hemorrhage without a 
tear under the intima of the carotid artery and is also very rarely defined 
(Fig. 1/C).21,22,24 The fourth is the Friedberg-Lesser sign, which is seen 
as tears in the internal or external carotid artery intima and is also very 
rarely defined.21 The fifth is Ziemke-Otto’s sign, which is seen as 
transverse tears in the jugular vein intima, not in the carotid 
artery14,21–23,25,26 (Fig. 1/D). The sixth is the Lupascu sign, which is 
microscopic splintering in the pericarotid bone.9–11,13,14 
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2.1. Amussat’s sign 

Described in 1828 by the French surgeon Jean Zulema Amussat 
(1796–1856), the Amussat sign generally consists of transverse rupture 
of the intimal layer of the primitive (internal) carotid artery.24 However, 
the ruptures of the intimal layer of carotid arteries occur more often in 
individuals of older age due to the advancement of degenerative 
atherosclerotic changes.9,12 

Sometimes the Amussat sign is accompanied by longitudinal tears 
and hemorrhagic infiltrates in the carotid adventitia, and sometimes 
intima tears merge with tears in the media and adventitia layer.9,12,20 

This damage to the carotid artery can cause occlusion of the artery 
through wall thrombosis, large subintimal hematoma or intramural 
bleeding, and therefore cerebral ischemia in survivors of hanging.9,27–32 

The Amussat’s sign can be caused by direct compression of the 

hanging material or by the indirect stretching of the body weight with 
the effect of gravity.9,12,14 It has been suggested that a combination of 
forced compression and longitudinal stretching of the artery may be the 
most important mechanism leading to rupture of the intimal layer of 
suspended carotid arteries.12,14 The Amussat sign, which is accepted as 
evidence of premortem hanging,14 is not unique to hanging, but can also 
occur due to blunt neck trauma, excessive extension or flexion of the 
neck, and whiplash injuries.9,12 

It has been suggested that the occurrence of the Amussat sign in 
hanging cases is independent of gender, weight, the completeness of the 
suspension of the victim’s body and the location of the ligament knot on 
the neck.10,12 

According to Paez, in 1947 Balthazard stated that he saw the 
Amussat sign in 80% of the cases executed by hanging, while in 1955, 8 
years later, Simonin reported the rate of the Amussat sign as only 4%.24 

Fig. 1. a) Graphical View, b) Pictorial View [(a): Adventitia, (b) Media (=Muscularis = ), (c): Intima]. A) Amussat’s sign (*): transverse tears of the carotid artery 
intima. B) Etienne Martin’s sign (*): a hematoma in the adventitia of the carotid artery. C) Dominguez-Paez sign (*): the hemorrhage without a tear under the intima 
of the carotid artery. D) Ziemke-Otto’s sign (*): transverse tears in the jugular vein intima. 
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In a study by Dagli of 166 cases of suicidal hanging, it was stated that 
the presence or absence of the Amussat sign was mentioned in only 22 
cases, and the Amussat sign was found to be positive in 2 (9.1%) of these 
22 cases.9 

In a study by Hejna, 29 (16.1%) cases with the Amussat sign were 
identified among 178 suicidal hanging cases.12 Hejna observed the 
Amussat sign in 12.5% of cases where the node was in the posterior, in 
28.6% of cases where the node was on the right, in 19.4% of cases where 
the node was on the left, and it was not observed in any case where the 
node was in the anterior. 

Laiho examined 124 cases of suicidal hanging and stated that the 
Amussat sign was present in 16%.33 

Hejna reported that the incidence of Amussat sign among autopsy 
cases was determined as 7.4% in 204 cases by Schroeder and Saternus, 
14% in 50 cases by Lesser, and 25% in 12 cases by Jankovich.12 

Kurtulus detected the Amussat sign in 4 (3.9%) of 102 suicidal 
hanging deaths. Kurtulus recorded the Amussat sign in 75% of cases 
where the node was in the anterior, and in 25% of cases where the node 
was on the side.13 

Huacoliantes observed the Amussat sign in 11 (25.58%) of 43 
hanging cases and this rate reached 60.47% in microscopic examina
tion.14 Of these cases, 63.6% were related to incomplete hangings and a 
statistical relationship was determined between the Amussat sign and 
proximal node position. 

Rao described transverse tears in the intima of the internal carotid 
artery in 138 (52.27%) of 264 cases of suicidal hanging, which were 
evaluated as consistent with the Amussat sign.34 

Russo et al. identified the Amussat sign in 34 (17%) of 260 completed 
cases of suicidal hanging.35 

Rodríguez et al. reported that the Amussat sign was present in 38 
(97.44%) of 39 cases of death due to hanging.21 

Ruiz identified the Amussat sign in 25% of 48 victims who died by 
hanging.22 

In addition to the above autopsy case series, the Amussat sign has 
been described in case reports macroscopically,15,33,36–40 microscopi
cally,23,25 and radiologically.41 

2.2. Etienne Martin’s sign 

The Etienne Martin sign, which is considered most likely a sign of 
vitality, consists of a hemorrhagic infiltration in the adventitial wall of 
the carotid as a result of rupture of the vasa vasorum.14 

Huacoliantes observed Etienne Martin’s sign macroscopically in 23 
(53.49%) of 43 hanging cases, and this rate reached 60.47% in micro
scopic examination.14 The rates of Amussat sign were determined as 
25.58% in complete hangings and as 27.91% in incomplete hangings. 

Ruiz identified the Etienne Martin’s sign in 3 (6.1%) of 48 victims 
who died by hanging.22 

Rodríguez et al. reported that Etienne Martin’s sign was present in 39 
(100%) of 39 cases of hanging-related death, and also named this finding 
the “Friedberg-Pellacani sign”.21 

In contrast, Etienne Martin (1950) defined this as a finding that 
shows hanging and named it “La facies sympathique” (the sympathetic 
face).42,43 He stated that if the corpse’s eyes are closed or partially open, 
there is dilatation or moderate dilation of the pupils, and the pupil is 
dilated so that the eye remains open on the pressured side of the liga
ment, death may be considered to be the result of hanging. 

2.3. Dominguez-Paez sign 

This finding was reported as axial hemorrhage beneath the intimal 
surface of the common carotid artery without intimal tear.22,24 It was 
defined in 19 (48.72%) of 39 hanging cases by Rodríguez et al.21 

2.4. Friedberg-Lesser sign 

This finding was defined by Rodrigez et al. in 17 (43.59%) of 39 
hanging-related deaths,21 and no other literature could be found on this 
subject. 

2.5. Ziemke-Otto’s sign 

Huacoliantes did not observe Ziemke-Otto’s sign macroscopically, 
but it was observed microscopically in 7 (16.28%) of 43 hanging cases.14 

This author stated that 57.14% of Ziemke-Otto’s signs were in incom
plete hangings and 71.43% were in completed hangings, which was not 
considered to be a definitive indication of antemortem hanging. 

Rodríguez et al. reported that Ziemke-Otto’s sign was present in 15 
(38.46%) of 39 cases of hanging-related death.21 

2.6. Lupascu sign 

This finding was defined by Rodrigez et al. in 11 (28.21%) of 39 
hanging-related deaths,21 and no other literature could be found on this 
subject. 

2.7. Unclassified vascular injuries 

Suarez-Penaranda et al. reported intimal injuries in the carotid artery 
(9.1%), intimal injuries in the jugular vein (2.2%), and ruptures of the 
carotid adventitial layer (21.7%) in 228 hanging cases (2 were due to 
accidents, the others were due to suicides).10 

In 175 cases of suicidal hanging, Nicolic et al. reported 32 vessel 
injuries (transverse intimal tears and perivascular hematomas) in 27 
(15.4%), and these vascular injuries were not classified.20 

Sharma et al. reported injury to the neck vessels in 6 (9.1%) of 66 
hanging cases and 2 (25%) of 8 ligature strangulation cases.44 

Das et al. defined carotid artery injuries in 51 (24%) of 210 hanging 
deaths, and stated that 34 of these injuries were in the adventitia, 16 in 
the intima, and 1 in all layers.45 

Jayaprakash and Sreekumari determined carotid intimal tear in 1.1% 
of 189 cases of death due to hanging.46 

The incidence of carotid artery injuries among near-hanging cases 
has been reported to be 1%–3%.47–49 

Unclassified carotid artery injuries have been described in some case 
reports of hanging or near-hanging.50–52 

Vertebral artery injuries and supra-aortic artery injuries have been 
reported as other unclassified vascular injuries.9,14,21,53,54 

2.8. Cases without vascular injury 

In a retrospective analysis of the autopsy reports of 761 cases of 
hanging, Uzün et al. reported that intimal damage was not detected in 
the carotid arteries in any of the cases.55 

In some studies where the autopsy reports of hanging cases were 
retrospectively analyzed, the authors have reported that vascular in
juries were not detected in any of the cases in their series.55,56 

3. Discussion 

In this article, the types and frequencies of vascular injuries in the 
neck region were reviewed, mostly in cases of death after hanging, and 
in some near-hanging cases. 

The Amussat sign was the most frequently mentioned vascular 
injury, although it was not fully named in some literature. The rate 
ranged from 3.9% to 97.44%. The reason for this difference was thought 
to be due to factors that needed to be investigated, such as the time 
devoted to the examination of the vascular structures during autopsy 
procedures, whether microscopic examination was performed, whether 
the correct samples were taken, and the tendency of the vascular 
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structures to atherosclerosis due to regional dietary habits. 
The incidence of Etienne Martin’s sign ranged from 6.1% to 

100%.14,21,22 The reason for the difference between these rates was 
thought to be the same as for the Amussat sign. Olano et al. suggested 
that vascular injuries such as Etienne Martin’s sign can also be identified 
using techniques such as Nuclear Magnetic Resonance Imaging as an 
addition to autopsy or in cases where autopsy is not required.23 In 
addition, angiography and CT angiography techniques were used in 
some studies for evaluation of vascular injuries in near-hanging or 
hanging cases.29,30,49,57 

The definition of Dominguez-Paez sign was found in only three ar
ticles written in Spanish,21,22,24 and the rate defined in one of these was 
48.72%.21 

The definition of Friedberg-Lesser sign was found in only one article 
written in Spanish, with an incidence of 43.59%.21 

Ziemke-Otto’s sign has been mentioned in 6 studies, but the fre
quency was only stated in two as 16.28% and 38.46%.14,21 The lower 
rate of occurrence of lesions in the jugular vein than in the carotid artery 
can be explained by the higher content of elastic fibers in the jugular 
vein. These dense elastic fibers make the vessel more flexible and more 
resistant to rupture.10 

The Lupascu sign was only reported by Rodrigez et al. in 28.21% of 
hanging-related deaths21 

The results of this study revealed that vascular findings, with specific 
names other than the Amussat Sign, are not well known in the forensic 
medicine community in cases of hanging-related deaths, and it was also 
understood that vascular injuries were not mentioned in many studies, 
and there were no vascular injury records in retrospective studies. In 
addition, it is obvious that in many hanging cases, radiological and 
microscopic examinations that will enable better definition of vascular 
injuries are not performed. It is even known that in some countries, some 
law enforcement officers avoid autopsy in hanging cases, considering 
crime scene investigation and external examination of the corpse to be 
sufficient. 

It can be suggested that the creation of common autopsy protocols to 
be followed in different cases would prevent such shortcomings and 
these could be established with the collaboration of national forensic 
medicine societies. 
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