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INTRODUCTION

An anastomosis between the obturator and the
external iliac or inferior epigastric vessels is known as
the “corona mortis” (CMOR) or “crown of death”. It is
an anatomical variant located behind the superior pubic
ramus at a variable distance from the symphysis pubis.
Significant hemorrhage may occur if this structure is
accidentally cut, and if occurring, is often difficult to
achieve subsequent hemostasis1-5). This complication is a
potential hazard for orthopedic surgeons, particularly
during an anterior approach to the acetabulum; surgeons
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often resort to an alternative approach to avoid this
catastrophic complication as deaths have been reported.
CMOR is also a concern for general surgeons as it may
cause complications during laparoscopic hernia repair6).
Discrepancy between the reported prevalence of CMOR
in cadaveric dissections and that found during surgery
often exists. One often quoted theory is that these
differences may be related to demographic and/or ethnic
differences between study groups. Most previous studies
have been conducted on western populations, with very
few studies being published on Indian populations. The
study was done to better elucidate the incidence of CMOR
in North Indians; additionally, the available literature was
reviewed for associated clinical implications.

MATERIALS AND METHODS

Twelve cadavers (24 hemipelvises) were used in this
study. Of these cadavers, 11 were male and 1 was
female with a mean age of 68 years (range, 54-82
years). The cadavers were donated for anatomical
examination in accordance with the Himachal Pradesh
Anatomy Act (1966). The study was performed in the
Anatomy Department at the Indira Gandhi Medical
College, Shimla after students had finished the
dissection of anterior abdominal wall and the entire
gastrointestinal system. Subsequently, the venous and
arterial iliac systems were exposed and all branches
were separated and identified. At the pubic bone, the
peritoneum was released from the superior pubic ramus
and the urinary bladder moved away from the pubic
bone. The retropubic space occupied by a variable
amount of fat was exposed carefully. At the superior
pubic ramus, every vessel with a diameter of ≥1 mm
was preserved. All vessels connecting the obturator
vessels with the external iliac or inferior epigastric
systems and aberrant vessels were identified and
recorded. The obturator artery was identified on the
inner wall of the pelvis and the possibility of its
communication either with the accessory obturator
artery, inferior epigastric artery or external iliac artery
was considered. The diameter was measured by two
authors (author 1 and 2) using vernier calliper just
touching the external surface of the vein or artery
(reading error, 0.02 mm; resolution, 0.01 mm)6) and the
average of both readings was taken.

RESULTS

A total of 19 vascular anastomoses of diameter greater
than 1 mm were observed between the obturator vessels
and external iliac or inferior epigastric vessels in 14
(79.2%) hemipelvises. CMOR was observed in 5
hemipelvises (20.8%) on the right side, 9 hemipelvises
(37.5%) on left side and bilaterally in 5 (41.7%) cases
(Table 1). Three (25.0%) cadavers had no anastomosis.
Only 1 cadaver (8.3%) had similar anastomoses in both
hemipelvises, and the remaining eight had either
dissimilar presentation or no communication in the
opposite hemipelvis. In 2 hemipelvises (8.3%), both
arterial and venous anastomosis were observed; one case
had one venous and one arterial vessel, and the other
had one arterial and two venous vessels. In 4 specimens
(16.7%), a large diameter vessel (>4 mm) was present
(Table 2) and in one venous communication, the
diameter observed was 10 mm. On average, CMOR
were present 5.6 cm (range, 3.5-7.0 cm) lateral to the
pubic symphysis.

1. Arterial Corona Mortis

Of the 24 cadaveric hemipelvises, 2 (8.3%) had an
arterial anastomosis. The artery passed vertically in one
case to the upper surface of the superior pubic ramus
forming a “vascular arch” around the superior pubic
ramus 5.7 cm from the pubic symphysis (Fig. 1) and
connected the distal part of the obturator artery with the
external iliac artery at the level of origin of inferior
epigastric artery; two venous anastomoses were also
present in this case. In another case, there was an
abnormal obturator artery arising from the inferior
epigastric artery, running over the superior pubic ramus,
4.5 cm from the pubic symphysis and branching to the
urinary bladder before leaving the pelvis through the
obturator foramen (Fig. 2); this case also had a venous
communication.

2. Venous Corona Mortis

Venous anastomoses were more common than arterial.
A venous connection was observed in 14 specimens
(58.3% of hemipelvises), and 78.6% of these cases
involved a single venous anastomosis. The average
distance of the connecting vein from the symphysis
pubis was 41 mm (35-70 mm). The anastomosing vein
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passed over the superior pubic ramus behind the
iliopectineal eminence and connected to the obturator
vein (Fig. 3).

DISCUSSION

Abnormal anastomotic vessels between the external
iliac and the obturator systems have been referred to as
the CMOR and may involve an artery(ies), vein(s) or
both7,8). The wide variation in the incidence of CMOR
(i.e., 29-84%) suggests ethnic or regional differences
(Table 3)3,9-15). In our study, we observed CMOR in 58.3%
of cases–a percentage comparable to a study conducted
by Nayak et al.15) in South India. However, we were
unable to identify any earlier study of a North Indian
population.

Pellegrino et al.14) in 2014 studied 25 patients
laparoscopically and observed CMOR in 60% (15
hemipelvises) on the right side, 28% (7 hemipelvises) on
left side and bilaterally in 3 out of 25 cases. In our study,
CMOR was observed in 9 hemipelvises (37.5%) on left
side and bilaterally in 5 cases (41.7%). In this study, a
single venous communication was seen in 83% of cases
with venous anastomosis–similar to findings by
Pellegrino et al.14) (i.e., 78.6%). Nayak et al.15) observed
bilateral CMOR in only three out of 69 cases (4.3%)
studied. In our study bilateral presentation of CMOR
was higher compared to previous studies.

1. Arterial Corona Mortis

Arterial anastomosing channels have been mentioned
less frequently than venous connections and the
prevalence of arterial CMOR has been reported to be
between 8% and 62.5%. In 1996, Tornetta et al.9)

dissected 50 cadaver halves and observed an arterial
connection in only 34% of them. Teague et al.2) (1996)
reported that 43% of specimens had a single large
diameter communicating artery. Okcu et al.12) (2004)
observed arterial anastomoses in 19% of their
anastomosing vessels. Hong et al.3) (2004) observed that
34% of anastomotic vessels were arterial. Rusu et al.13)

(2010) observed arterial anastomoses in 62.5% of cases.
Pellegrino et al.14) (2014) reported that arterial
anastomoses were only 8% of their anastomosing
vessels, while Ates et al.16) (2016) observed it in 28.4%
cases. More recently, Nayak et al.15) (2016) dissected 73

Table 2. Vascular Distribution in the Dissection

Vessel Side (hemipelvises)

Crossing the superior pubic ramus 14/24 (58.3)
Any vessel diameter >4 mm 04/24 (16.7)
Arterial anastomosis 02/24 (08.3)
Venous anastomosis 14/24 (58.3)
Multiple venous anastomosis 03/24 (12.5)
Both vein and artery 02/24 (08.3)
Bilateral vascular abnormalities 05/12 (41.7)
Bilateral symmetry in vascular 01/12 (08.3)
distribution

Aberrant obturator artery from 01/24 (04.2)
external iliac artery

Values are presented as number (%).

FFiigg..  11.. One arterial communication between obturator artery and external iliac artery and two venous communications
between obturator vein and external iliac vein.
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FFiigg..  33.. A venous communication between obturator vein and external iliac vein.

Table 3. Incidence of Corona Mortis

Study Ratio of cases with corona mortis (%)

Tornetta et al.9) (1996) 84.0
Hong et al.3) (2004) 72.0
Pungpapong and Thum-umnauysuk10) (2005) 77.2
Darmanis et al.11) (2007) 83.0
Okcu et al.12) (2004) 61.0
Rusu et al.13) (2010) 40.0
Pellegrino et al.14) (2014) 52.0
Nayak et al.15) (2016) 51.0
Current study 58.3

FFiigg..  22.. An abnormal (aberrant) obturator artery arising from the inferior epigastric artery. In this case the normal origin of
obturator artery from Internal iliac artery was not seen.
* Branch to the urinary bladder from the abnormal obturator artery.
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hemipelvises and observed an arterial connection in
8.22%. In our study, arterial CMOR was present in 2
cases (8.3%)–a percentage similar to previous studies by
Pellegrino et al.14) and Nayak et al.15) (albeit on the lower
side).

2. Venous Corona Mortis

In this study, the frequency of venous CMOR was
found to be higher than arterial CMOR. Its incidence
has been described to vary between 37.5% as observed
by Rusu et al.13) (2010) to 96% by Berberoğlu et al.5)

(2001), which they believed may endanger laparoscopic
procedures. This venous connection was found to have
no relation with the presence of arterial CMOR or vice
versa. In 1996, Tornetta et al.9) reported that 70% of their
specimens had a venous connection. According to
Teague et al.2) (1996), 59% cases have venous channels
connecting the obturator with either the inferior
epigastric or external iliac vein. Okcu et al.12) (2004)
observed vascular communication between the obturator
and external iliac systems in 61% of cases studied. A
similar incidence (i.e., 62%) was reported by Hong et
al.3) (2004). Kacra et al.17) (2011) observed venous
CMOR in 40% of cases, Pellegrino et al.14) (2014) in
46% cases, and more recently, Nayak et al.15) (2016)
observed that in 68% cases there is a venous
communication between the obturator and either the
inferior epigastric or external iliac vein. These results
were consistent with our observations.

Although the incidence of aberrant obturator artery
has been found to be as high as 44% in a study by
Missankov et al.18), we observed it in only 1 hemipelvis
(4.17%)–a percentage similar (albeit on the lower side)
compared to previous studies by Jakubowicz et al.19) and
Berberoğlu et al.5) (Table 4)5,18-21). The symmetrical
presentation of CMOR (venous/arterial) in both

hemipelvises was observed in only 1/12 (8.3%) cadavers
in our study, an observation not mentioned in any
previous studies. Similarly, both arterial and venous
anastomoses in the same hemipelvis was seen in only 2
hemipelvises (8.3%) which is higher compared to
previous study by Nayak et al.15) which found this
presentation in 3/69 (4.3%) cases. In our study, most of
the anastomoses seen were small caliber vessels; large
caliber vessels were observed in only 4/24 (16.7%)
hemipelvises. To the best of our knowledge this has not
been studied or reported previously.

The CMOR is also very important in gynecological
operations and hernia repair, especially obturator
hernia22). CMOR can be damaged during fixation of the
mesh on Cooper’s ligament in laparoscopic hernioraphy
that can cause uncontrollable bleeding, retroperitoneal
hematoma, conversion to open surgery and reoperation.
In clinical practice the incidence of excessive
hemorrhage from an abnormal vessel around the
superior pubic ramus is lower23).

Interestingly, most CMOR observed during cadaveric
dissections are small caliber vessels and insignificant.
This discrepancy with the clinical cases may be related
to the demographic and ethnic features among the
different study populations24) or due to the spasm of the
lacerated CMOR vessel during displaced fractures thus
making them difficult to identify at the time of
operation2,12,13,15,17).  Surgeons frequently using the
ilioinguinal or Stoppa’s approach rarely encounter
CMOR as it is usually thrombosed by the fracture since
most of the vessels are small caliber. However, during
this surgical approach, large diameter and aberrant
obturator arteries–although rare–may also be found.
Importantly, controversy still exists regarding ligation of
aberrant obturator artery if found during surgery as it
can produce disastrous results. These can cause
excessive intraoperative hemorrhage if inadvertently

Table 4. Incidence of Aberrant Obturator Artery

Author Hemipelvises studied (n) Aberrant obturator artery (%)

Jakubowicz et al.19) (1996) 075 06.6
Missankov et al.18) (1996) 049 44.0
Berberoğlu et al.5) (2001) 014 07.1
Sarikcioglu et al.1) (2003) 054 14.8
Maneesha et al.20) (2012) 060 06.6
Al Talalwah21) (2016) 208 09.8
Current study 024 04.1
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injured and deaths have been reported.
Darmanis et al.11) observed a high incidence of CMOR

in all cadaveric specimens; however, very few patients
undergoing surgery of acetabulum were found to have
CMOR. This group suggests caution be exercised during
surgery, but advised against modifying/altering the
surgical approach for fear of hemorrhage. Whether
preoperative angiographic analysis in all patients
undergoing surgery for fractures of acetabulum by
ilioinguinal/Stoppa’s approach can help the surgeons
and make them wiser preoperatively needs to be studied.
More computed tomography angiographic studies
comparing the incidence of CMOR in fractures of the
acetabulum or pelvis with normal side or normal
populations may be of help in the future. Moreover, the
reading error by Vernier calipers as described by
Stavropoulou-Deli and Anagnostopoulou6) is 0.02 mm
with a resolution of 0.01 mm. However, the shape of the
vein is collapsed in cadavers and the inter-measurer
error range is expected to be larger than in living
individuals. The limitation of our study is the small
sample size; a larger sample size may shed additional
light on this subject and contribute to our understanding
and of CMOR in North Indians.

CONCLUSION

In summary, a small caliber venous communication
between the obturator and the external iliac or inferior
epigastric systems was located over the superior pubic
ramus in a high percentage of cadaveric dissections
compared with arterial anastomosis. There is no relation
between the presence or absence of arterial or venous
CMOR with respect to each other, they can be present
unilaterally or bilaterally. Even when present bilaterally,
the manifestation may be different. Its diameter and
course varies and on average is present 5.6 cm (3.5-7.0
cm) lateral to the pubic symphysis.
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