DOI: 10.1590/0100-69912017006001

Original Article

Corona Mortis: anatomical and surgical description on 60 cadaveric
hemipelvises
Corona Mortis: descrição anatômica e cirúrgica em 60 hemipelvis cadavéricas
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A B S T R A C T
Objective: to report the prevalence of arterial corona mortis and to describe its surgical and clinical applicabilities. Methods: We dissected
60 hemipelvises (50 men and 10 women) fixed in a 10% formalin solution for the purpose of gathering information on corona mortis.
We measured the caliber and length of the obturator artery and its anastomotic branch with the aid of a digital caliper and submitted the
data to statistical analyzes and comparisons with the GraphPad Prism 6 software. Results: arterial corona mortis was present in 45% of
the studied sample. The most common origin of the obturator artery was the internal iliac artery; however, there was one exceptional case
in which it originated from the femoral artery. The caliber of the anastomotic branch was on average 2.7mm, whereas the caliber of the
obturator artery was 2.6mm. Conclusion: the vascular connections between the obturator, internal iliac, external iliac and inferior epigastric
arterial systems are relatively common over the upper pubic branch. The diameter and a trajectory of the anastomotic artery may vary. Thus,
iatrogenic lesions and pelvic and acetabular fractures can result in severe bleeding that puts the patient’s life at risk.
Keywords: Corona Mortis. Anatomic Variation. Anatomy. General Surgery.

INTRODUCTION

T

he obturator artery (OA) has a very variable origin,
usually originating from the anterior wall of the internal iliac artery (IIA). It runs anteriorly and inferiorly on
the pelvic wall below the obturator nerve (ON), perforating the obturator fascia and reaching the obturator foramen (OF)1-3. In its trajectory the OA distributes several
collateral branches: two muscular branches (for the iliac
and internal obturator muscles), a pubic branch (which
runs on the posterior surface of the pubis body to anastomose with the ipsilateral branch), a bladder branch (to
the posterior face of the urinary bladder) and an anastomotic branch1,2. This latter deserves special attention
due to its trajectory, as it crosses the upper branch of
the pubis (UBP) perpendicularly and anastomoses with
the inferior epigastric artery (IEA)1,2. After exiting the
pelvis, the OA is divided into two terminal branches, an
internal branch, with path at the inner border of the OF
giving branches to the external obturator, pectin, and
gracile muscles, and an external branch, which runs at

the OF outer border to form the cruciform anastomosis1.
The IEA, on the other hand, is a branch of the
external iliac artery (IEA). Stemming a few millimeters
above the inguinal ligament (LI), it runs horizontally and
superiorly to the transverse fascia and runs anteriorly
towards the arcuate line, between the rectus abdominis
muscle and a posterior layer of its sheath. The IEA then
anastomoses with an upper epigastric artery, a branch
of the internal thoracic artery. During its trajectory, the
IEA gives a branch to the spermatic cord, a suprapubic
branch and an anastomotic branch (for the OA)1,2,4.
Corona mortis (CM), or death crown, is defined as an arterial or venous connection between the
anastomotic branches of the obturator artery and the
inferior epigastric artery over the superior branch of the
pubis5-9. This anatomical variant is of clinical and surgical interest, as it is susceptible to iatrogenic lesions
during hernia repairs, gynecological and orthopedic
procedures, and may also be damaged in fractures of
the pubis or acetabulum. The literature also reports the
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difficulty in performing CM hemostasis and the fact
that this anatomical variation determines collateral circulation between EIA and the IIA5-10.
This work aims to address the surgical and
anatomical aspects of this arterial connection in 60 cadaveric hemipelvis.

METHODS
We dissected 60 hemipelvises of adult corpses
(50 men and 10 women) fixed in 10% formalin solution
to analyze the vascular pattern of the pelvic region, specifically the origins and anastomoses of the OA. Among
the pelvis dissected, 32 were left and 28, right. The cadavers used in this study belonged to the Anatomy Laboratory of the Gama Filho University.
After the dissection and analysis of the OA origin, we measured its trajectory (form origin to OF) and
its caliber (transverse diameter) with the aid of a digital
caliper. If the anastomotic branch of OA was present,
we also evaluated this vessel’s length, caliber and distance from the upper branch of the pubis to the pubic
symphysis. We performed the statistical analysis with the
GraphPad Prism 6 software. We report morphometric
data as mean ± standard deviation (SD). We compared
the length and caliber of the anastomotic branch of both
genders and sides using the Mann-Whitney-U test, considering a p-value <0.05 as significant).
This work followed the norms of the 1995 Helsinki Declaration (revised in Edinburgh, 2000).

Figure 1. Dissection of a right hemipelvis. Anterior view. The Corona
Mortis can be seen above the upper branch of the pubis.

External iliac artery (EIA), external iliac vein (EIV), venous Corona Mortis (vCM),
arterial Coronal Mortis (aCM), upper pubic branch (UPB), obturator nerve (ON),
obturator artery (OA), obturator vein (OV).

Figure 2. Dissection of a left hemipelvis. Anterior view. The common
trunk between the inferior epigastric artery and the obturator artery
can be seen.
External iliac artery (EIA), external iliac vein (EIV), common trunk between obturator and inferior epigastric arteries (CT), inferior epigastric artery (IEA), upper pubic
branch (UPB), obturator artery (OA).

RESULTS
The most common origin for OA was the IIA
(45%) (Figure 1), followed by a common trunk with
IEA from the EIA (36.68%) (Figure 2). There was one
case where the OA originated from the femoral artery
(1.66%). The percentage of all origins can be verified in
table 1.
Of the 60 hemipelvises, 27 (45%) had arterial CM: 21 were men (77.77%) and six were women
(22.23%) (Table 2). The Mann-Whitney U test did not
reveal a statistically significant difference of the length
and caliber of the anastomotic branch between genders
or sides (p>0.05).

Table 1. Origins of the obturator artery.

Origin

Number of Cases

%

Internal Iliac Artery

27

45%

Common trunk with the
Inferior Epigastric Artery

22

36.38%

Superior Gluteal Artery

6

10%

Inferior Epigastric Artery

4

6.66%

Femoral Artery

1

1.66%

Total

60

100%
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Table 2. Prevalence of arterial Corona Mortis (CM).

Arterial CM
Absent

Men

Women

Total

21
(77.77%)

6 (22.23%)

27 (45%)

-

-

33 (55%)

The mean OA caliber was 2.56±0.5mm. The
mean OA length was 57±15mm. The anastomotic branch had a total length of 45±4.6mm, a mean caliber of
2.66±0.5mm and distance between the UBP and the
pubic symphysis was on average 49.62±4.68mm. We
summarize these results in table 3.

Table 3. Morphometric data of the obturator artery and its anastomotic
branch.

Anastomotic
branch
(n = 60)

Obturator
artery

Caliber

2.66 ± 0.5

2.567 ± 0.5

Length

45 ± 4.6

57.00 ± 15

Distance (UPB x pubic
symphysis)

(n = 60)

49.62 ± 4.68

Results are described as mean ± standard deviation. UPB = upper pubic branch.

DISCUSSION
Vascular formation during the embryonic period consists of the appearance of vessels and anastomoses that may or may not persist during ontogenesis10.
Two arterial plexuses are formed through the dorsal root
of the umbilical artery: the abdominal plexus and the
pelvic plexus. During the fifth week of development, the
umbilical arteries form a new connection to the fifth pair
of lumbar segmental arteries (which form the pelvic plexus), and then form the IIA, the EIA, and consequently
the common iliac artery. The OA is formed through the
IIA, whereas all other arteries of the lower limbs develop
like branches from the EIA, for example, the IEA10-12. Due
to the large number of anastomoses during this period,
such arteries are susceptible to originate from neighboring vessels. Therefore, a random selection of arterial canals would explain the variability of the OA origin13. This
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selection would also imply differences in the caliber of
the OA and the IEA, causing the variation known as CM.
Anatomical variations of the OA origin are described in detail in the literature: it may originate from the
EIA, from an ischial-pudendal trunk (formed by the internal pudendal and lower gluteal arteries), the upper or
lower gluteal arteries, the internal pudendal artery, the
femoral artery and from two distinct roots (one from the
EIA and another from the IIA)1-3,10,11. The OA can also originate from the IEA, ilium-lumbar artery, lower bladder
artery, vaginal artery, accessory hemorrhoidal artery, external pudendal artery, accessory pudendal artery, prostatic artery, and internal pudendal artery1,14.
The IEA, on the other hand, has a varied origin
in relation to its position, as it can originate as much as
6cm above the inguinal ligament1-3. This vessel may originate in the femoral artery and ascend to the pelvis through the femoral ring, from the deep femoral artery, from
a common trunk with the deep circumflex artery of the
ilium or from the OA itself and, in addition, there was a
described case where the IEA originated from two distinct
roots (from the EIA and IIA)1,2. Unusual branches of the
IEA may be the dorsal artery of the penis (or clitoris), the
superficial epigastric artery, the deep circumflex artery of
the ilium, the medial femoral circumflex artery, and the
accessory external pudendal artery. The suprapubic and
funicular branches may be absent1,3.
According to Testut and Latarjet1, when the
OA branches from the EIA, it can reach the OF through
two distinct trajectories: 1) it can descend vertically through the lateral wall of the femoral vein or 2) it can enter
the OF obliquely and inferiorly when crossing the superior wall of the femoral vein. The authors report that the
second possibility is dangerous during hernia surgeries,
due to its proximity to the hernial sac3. Goss2 states that
the most dangerous moment of this second trajectory is
when the OA crosses the lacunar ligament. Our results
showed that the OA originated along with the IEA (or
from it) in 36.68% of the cases, a significant percentage. In one of the hemipelvises studied, the OA originated
from the femoral artery: a fact reported only once in a
study by Sañudo et al.11.
Although the anatomy books describe the usual presence of the anastomosis between the OA and IEA
anastomotic branches, they do not use the term Corona
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Mortis, and few books cite its clinical and surgical importance. The term consists of two Latin words: “corona” (used in anatomy to design structures in the form of
a crown or circular form), and “mortis”, which comes
from the term “mors”, meaning death4,15. It definition
is intriguing because some authors believe that it is any
form of anastomosis between the IEA and the OA or between the IIA and the EIA6,8,9,16,17, while others believe
that CM is only the anastomosis of the OA and IEA anastomotic branches5.
Authors like Gilroy et al.16, Mahato18 and Jusoh et al.13 use terms such as “aberrant”, “accessory”
or “anomalous” to refer to CM. Gilroy16 states that the
prevalence of CM is high, and therefore should not be
called by such terms. We share this opinion.
The prevalence of arterial CM (with or without
venous CM) has been reported in numerous studies, ranging from 12 to 65%5,6,8,9,16-26. The results of other studies are summarized in table 4. These numbers should
draw the attention of surgeons and anatomists because the number of studies reporting a prevalence greater
than 20% is higher, indicating that this variation in the
arterial form is not so unusual.
Tabela 4. Prevalence of corona mortis (CM) according to the literature.

Author/Year
Tornetta et al. (1996)19
Teague et al. (1996)20
Gilroy et al. (1997)16
Karakurt et al. (2002)5
Lau and Lee (2003)21
Okcu et al. (2004)6
Hong et al. (2004)22
Darmanis et al. (2007)8
Mahato (2009)18
Rusu et al. (2012)23
Stavropoulou-Deli and
Anagnostopoulou
(2013)24
Pellegrino et al. (2014)9
Ates et al. (2015)17
Tajra et al. (2016)25
Talalwah (2016)26
Present study

Total
hemipelvises

Prevalence
of arterial
CM

50
78
105
98
142
150
50
80
50
40

34%
43%
38%
28.5%
22%
19%
34%
36%
22%
65%

20

40%

50
391
22
208
60

31%
28.4%
13.69%
12%
45%

Reports of the arterial CM’s length vary:
62mm according to Tornetta et al.19, 52mm according to Hong et al.22, 68mm according to Darmanis et
al.8 and 52.4mm according to Stavropoulou-Deli and
Anagnostopoulou24. The CM’s caliber is has on average between 2.6mm8,22 and 3mm24. The present study
revealed similar results, the length being 49.6±4.6mm,
and the caliber, 2.6±0.5mm. The caliber should alarm
surgeons and clinicians as this vessel can cause significant bleeding should it rupture.
The IEA and OA are susceptible to iatrogenic
lesions during procedures due to their variable nature7,15,27,28, as seen previously. The CM may be injured
during laparoscopic approaches for repair of inguinal
and femoral hernias, preperitoneal or extraperitoneal
repair at the moment of attachment of the mesh to the
pectineum ligament (Cooper’s), which may lead to uncontrollable bleeding, pseudoaneurysms and formation
of retroperitoneal hematomas29,30.
Traditional (Stoppa) accesses used for fractures of the anterior pelvic region and the anterior acetabular column are related to a high risk of hemorrhage
and additional damage to adjacent structures, such as
soft tissues and neurovascular structures27. The difficulty in repairing these fractures is in identifying a safe
place to position the implant, especially in just-articular
and quadrilateral fractures27.
In pubic osteotomies, procedures with relatively high complication rates, the CM can be injured due
to a limitation of the surgical field. Since the presence
of CM on the UBP posed a potential risk of injury in orthopedic surgeries, some authors suggest preoperative
imaging to identify possible vascular anatomical variation to minimize complications31.
Ates et al.17 evaluated the risk of vascular injury in CM during extraperitoneal repairs and concluded
that to prevent this complication careful dissection is
necessary on the posterior face of UBP and to apply
clips or hemostatic clamps on the pectine ligament near
the pubic symphysis.
Although UBP fractures are treated with analgesics and rest, they can result in hypovolemic shock
with death risk due to CM rupture. Signs of vascular
injury are: palpable and painful mass in the lower abdomen, hypoperfusion, and difficulty in urinating caused
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by compression of the urinary tract by a pelvic hematoma32. An apparently benign UBP fracture associated
with thermodynamics instability should raise suspicion
of CM rupture, especially in elderly and anticoagulated
patients. Avulsion of CM can be identified by an angiotomography4,15. Alternative treatments, such as CM
embolization, may be used to stop bleeding7.
Burch’s colposuspension, introduced in 1961,
was the gold standard for the treatment of stress urinary incontinence. Recently, this procedure has fallen
into disuse due to the emergence of new minimally invasive techniques, such as the retropubic sling (introduced in 1998) or the transobturator sling (2002). These
new methods, though minimally invasive, are not free
of complications, since CM can still be injured24,33.
Prostatic artery embolization has shown promising results for the treatment of benign prostatic
hyperplasia. The study of these vessels’ anatomy should
be necessary, since the prostatic artery may be an OA
branch. Thus, understanding the arterial anatomy is essential for the interventional radiologist to perform the
procedure safely and adequately14.
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One of the interesting aspects of CM is the
ability to function as a collateral circulation path10. In
a case described by Khandari et al.34, CM played a key
role after the patient underwent avascular acetabular
necrosis due to an inadequate treatment of a transverse fracture. In this situation the arterial CM participated as a collateral circulation to supply the lower
limb, avoiding amputation. This aspect of CM, though
extremely important, is of little emphasis in the literature.
We observed that the vascular connections
between the obturator, internal and external iliac and
inferior epigastric systems are relatively common over
the UBP. The diameter and trajectory of this anastomotic artery may vary. Iatrogenic lesions and pelvic
and acetabular fractures can result in severe bleeding
that puts the patient’s life at risk. On the other hand,
this anastomosis has a considerable role as a pathway
of collateral circulation in peripheral arterial obstructive disease. Thus, we note the importance of studying
this anatomical variation, since we do not consider it
as unusual as previously thought.

R E S U M O
Objetivo: relatar a prevalência da corona mortis arterial e descrever suas aplicabilidades cirúrgicas e clínicas. Métodos: sessenta hemipelvises (50 homens e 10 mulheres) fixadas em uma solução de formalina a 10% foram dissecadas com o propósito de obter informações sobre a corona mortis. Medidas do calibre e comprimento da artéria obturatória e seu ramo anastomótico foram mensuradas com
o auxílio de um paquímetro digital e submetidas a análises e comparações estatísticas no programa GraphPad Prism 6. Resultados: a
corona mortis arterial esteve presente em 45% da amostra estudada. A origem mais comum da artéria obturatória foi da artéria ilíaca
interna, porém, houve um caso excepcional no qual a artéria obturatória se originou da artéria femoral. O calibre do ramo anastomótico
foi em média 2.7mm, enquanto que o calibre da artéria obturatória foi 2.6mm. Conclusão: as conexões vasculares entre os sistemas
obturatório, ilíacos interno e externo e epigástrico inferior são relativamente comuns sobre o ramo superior da pube. O diâmetro e a
trajetória dessa artéria anastomótica podem variar. Assim, lesões iatrogênicas, fraturas pélvicas e acetabulares podem resultar em hemorragias graves que colocam a vida do paciente em risco.
Descritores: Corona Mortis. Variação Anatômica. Anatomia. Cirurgia Geral.
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