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Abstract

Background: "Corona mortis” is usually referred to in the majority of the bibliographical sources as an arterial anastomosis, formed after the connection
between the pubian branch of the obturator artery and the obturator branch of the inferior epigastric artery. The metaphoric name for this anatomical
variant describes the severity of the complications that may manifest after its lesion in case of a herniotomy or in the surgical interventions that are
conducted on the acetabulum, with anterior surgical access pathways. The incidence of this anastomosis variates between 12-80%, its individual aspects
and morphological characteristics were not mentioned in literature.

Material and methods: We have conducted a descriptive, retrospective study, based on which we studied the branches of the external iliac artery and the
anterior trunk of the internal iliac artery on 197 angiographies, that were obtained from the database of the Vascular surgery section of Timofei Mosneaga
Clinical Republican Hospital, Chisinau, the Republic of Moldova archive in order to determine the incidence of corona mortis” and its individual
variability based on gender, age and laterality.

Results:"Corona mortis” was identified in 39.08% cases, from which 30.96% were in the male gender and 8.12% in the female gender, the majority of
patients being in the 61-70-year age group. The classical variant of "corona mortis” called Lambda, was identified in 70.13% ofcases, the circle type — in
27.27% and the laurel wreath type - in 2.60%.

Conclusions: The knowledge of the uncommon anatomical variants of “corona mortis” is vital, because their lesion may lead to severe complications
during surgical interventions in the pubic region.
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Introduction riant of the obturator artery [6], others — as a variable vascu-

Annually, in the entire world, more than 2 million of
hernioraphies are conducted as a result of inguino-femoral
hernias [1].

Laparoscopically, this intervention can be made through
the transabdominal preperitoneal access, where the surgeon
should know in detail the anatomical particularities of the
preperitoneal space and especially the dangerous zones that
present vulnerabilities like “corona mortis”.

The metaphorical name for this arterial branch, explains
the severity of the surgical complications that may manifest
after its lesion [2].

“Corona mortis” is usually referred to in the majority of
the bibliographical sources as an arterial anastomosis, for-
med due to the connection between the pubian branch of
the obturator artery and the obturator branch of the inferior
epigastric artery, localized posterior from the superior bran-
ch of the pubic bone, at variable distances from the pubian
symphysis [3-5].

Some authors consider "corona mortis” as an origin va-

lar anastomosis (arterial or venous), where the connection
branches and the topographical regions are different [7-10].

According to the studies that were conducted recently,
the venous type of “corona mortis”, if damaged during sur-
gical interventions may lead to postoperatory hematomas.
In case of herniotomies, the arterial “corona mortis” can be
damaged, causing minimal but persistent hemorrhage, that
can lead to death [11-13].

At the same time, “corona mortis” also represents a dan-
ger in case of hip fractures, just as surgical interventions on
the acetabulum, with anterior access [14].

In the literature, the incidence of the arterial anastomo-
sis ”corona mortis” variates between 12-80%. When it comes
to the type (form) and its individual aspect, there is no in-
formation at the moment [15].

Because of this, the main goal of our study is to determi-
ne the incidence of the anatomical variants of arterial ”coro-
na mortis” and its individual variability depending on age,
gender and laterality.
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Material and methods

We have conducted a descriptive, retrospective study,
and on its basis we studied the branches of the external iliac
artery and the anterior trunk of the internal iliac artery on
197 angiographies, obtained from the database of Vascular
surgery section from Timofei Mosneaga Clinical Republican
Hospital, Chisinau, the Republic of Moldova archive. The
inferior limb angiographies were made on all the patients
in the study poll in order to identify and evaluate the pe-
ripheric occlusive syndrome. The femoral and iliac arterial
systems were studied from 3 aspects: anterior, posterior and
lateral.

The patients were grouped based on their gender and
age (tab. 1).

Table 1

The repartition of the study poll based
on gender and age

Age (years) Male gender Female gender
20-30 2 0
31-40 1 1
41-50 6 1
51-60 50 5
61-70 85 15
71-80 15 13
>81 2 1
Total 161 36

The analysis of the angiographic records included the
study of the origin of the internal and external iliac arter-
ies, their branching, path and topographical relationship to-
wards neighbouring blood vessels, just as the arterial anas-
tomoses that are visible in the pubic region. We determined
their morphological, topographical and individual particu-
larities.

The criterion for the identification of “corona mortis” on
angiographies constituted the arterial anastomosis between
the internal and external iliac arterial systems, located pos-
teriorly from the superior branch of the pubic bone in the
Retzius space, it crosses the superior branch of the pubic
bone, just as the anatomical variants that may pose a threat
in case of herniotomies.

Using the RadiAntDICOM Viewer 3.42. software we eva-
luated the morphometry of the mentioned arteries, the ob-
tained data was stored, processed and statistically analysed
using the Microsoft Excel and Statistics 6.0 softwares.

Results

“Corona mortis” was identified on 77 angiographies
(39.08% of cases), from which 61 (30.96%) were of the male
gender and 16 (8.12%) of the female gender. Their repartiti-
on depending on the age category and gender was included
in table 2.

Depending on the laterality, “corona mortis” was deter-
mined: bilaterally in 34 cases (27 - male gender, 7 — female
gender); unilaterally on the right side — 16 cases (11 — male

Table 2

The repartition of the identified patients with
”corona mortis” depending on gender and age

Age (years) Male gender Female gender
20-30 0 (0%) 0 (0%)**
31-40 1(1.30%) 0 (0%)
41-50 3(3.90%) 0 (0%)
51-60 17 (22.08%) 3(3.90%)
61-70 35 (45.45%) 5 (6.49%)
71-80 5 (6.49%) 7 (9.09%)

>81 0 (0%) 1(1.30%)
Overall 61 (79.22%) 16 (20.78%)

**For this group there were no patients for the study poll.

gender, 5 — female gender); unilaterally on the left side — 27
cases (23 — male gender, 4 - female gender), this informa-
tion may be found in table 3.

Table 3

The repartition of the identified patients with
?corona mortis” depending on gender and laterality

Localization and gender Number %
MR 11 14.28%
ML 23 29.87%
MB 27 35.06%
FR 5 6.50%
FL 4 5.19%
FB 7 9.10%

*MR - male, right side; ML - male, left side; MB - male, bilateral;
FR - female, right side; FL - female, left side; FB — female, bilateral.

The classical variant of ”corona mortis”, named Lambda,
that is between the branch of the inferior epigastric artery
and the oburator artery’s branch was detected in 70.13% of
the identified cases of "corona mortis”. We named it Lambda
because of the similarity between the angiographic image
and the corresponding letter from the Greek alphabet. It has
an ascendent pathway when it is located posteriorly from
the superior branch of the pubic bone and a descendent
pathway when it is located anteriorly.

Depending on the internal diameter of the anastomosing
arteries (the internal diameter was measured in the point
where the arteries are passing through the superior branch
of the pubic bone) we differentiated between Lambda major
(the internal diameter is greater than 3 mm), that was iden-
tified in 3 cases (3.90%) and Lambda minor (the internal
diamter is not greater then 3 mm) — we identified this form
in 51 cases (66.23%).

For example, we can see the angiographic images of a pa-
tient of male gender, that is 64 years old, and has a Lambda
major type “corona mortis’, unilaterally on the left side with
an internal diameter of 3.62 mm (fig. 1) and a patient of
female gender, that is 74 years old, for whom we have estabi-
lished bilaterally the Lambda minor type “corona mortis’, its
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Fig. 1. Lambda major type, unilateral. 1. External iliac artery.
2. Lambda major type. 3. Poupart’s ligament.

Fig. 3. Bilateral “corona mortis”. Left side — Closed circle type,
right side - Lambda minor type. 1. Superior origin spot.
2. External iliac artery. 3. Inferior origin spot.
4. Lambda minor type.
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Fig. 2. Bilateral Lambda minor type. 1. Lambda minor type.
2. External iliac artery. 3. Poupart’s ligament.

internal diameter constituted 2.20 mm on the left side and
the one on the right side - 1.93 mm (fig. 2).

Circle type "corona mortis” was determined in 27.27% of
cases, from which the closed type was identified in 7 cases
(9.09%) and the open type in 14 cases (18.18%).

The name of this variant comes from the suggestive
morphological pattern of the anastamotic or origin arterial
branches. The closed circle type represents an arterial anasto-
mosis that makes a connection between the external and in-
ternal iliac arterial systems, where both of the arterial origin
spots are present. The open circle type represents an origin
variant of a branch, that is not omologated in the anatomical
nomenclature, that originates from the femoral or external
iliac artery, this being the reason why we consider it as a
distinct type of "corona mortis”.

In Figure 3 we can observe an angiographic image of a
male gender patient, that is 56 years old and has a closed
circle type ”corona mortis”, the internal diameter of the anas-
tomotic artery, superiorly, constituted 1.45 mm, inferiorly at
the level of the femoral artery — 1.80 mm. At the same time,
the same patient, had a Lambda minor type ”corona mortis”
with an internal diameter of 1.14 mm in the place where it
was crossing the superior branch of the pubic bone (fig. 4).

Laurel wreath type “corona mortis” was identified only in
2 cases (2.60%). This representing an intersystemic anasto-
mosis between the external iliac arteries.

@)

Fig. 4. Bilateral “corona mortis”. Both sides - Closed circle type.
1. Inferior epigastric artery. 2. Closed circle type. 3. Inferior
origin spot. 4. Poupart’s ligament.

Fig. 5. Laurel wreath type. 1. Left origin spot. 2. Inferior
epigastric artery. 3. Poupart’s ligament. 4. Right origin spot.

In one of these cases, the anastomotic artery from the
left side was located superiorly, at 1.63 cm distance from the
Poupart’s ligament, on the right side - 1.03 cm inferiorly
from this ligament. On the left origin spot, the external iliac
artery had an internal diameter of 1.84 mm, on the right
side - 1.30 mm (fig. 5).

Laurel wreath type "corona mortis” doesn't correspond to
the usual topography, but represents an anatomical variant
that may pose a threat in case of herniotomies and other
surgical interventions in this region because it is closely lo-
cated towards the Poupart’s ligament.
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Discussion

“Corona mortis” was studied by some authors on cadav-
eric materials, others used angiographic records for this
goal.

Rusu M, et al. [10] using the dissection method, studied
40 hemipelvises, obtaining an incidence of 65% for classi-
cal corona mortis”, Perandini S. [6], using an angiographic
study poll of 300 hemipelvises determined an incidence of
30%.

Smith J. conducted an analysis of the anatomical studies
that were made by other authors and mentioned a preva-
lence of 1-43% for this anatomical variant, for angiographic
studies — up to 29% and for the endoscopic studies - 10-
22% [16).

Though, the majority of authors don’t consider the open
circle type “corona mortis” as an anatomical variant of con-
nection, but only as a variant of origin for the inferior epi-
gastric artery, some of them mention it in the literature [5,
8,9].

Talalwah WA. [3] relates that the open circle type’corona
mortis” is nothing else but aberrant arteries that haven't in-
voluted during the intrauterine development of the embrio,
in which the vasculogenesis processes have continued.

We have to remark about different opinions that we con-
fronted in the literature about the internal diameter of the
anastomosing arteries, the majority of them relating about
its importance, the value for this indicator was not greater
than 1 mm [17, 18].

In the majority of cases, that were identified by us, the
diameter of these arteries constituted 1.4-4 mm, though
from the clinical aspect of view we have to consider that
during the surgical interventions there are branches that
have a smaller internal diameter [19].

Darmanis et al. [20] identified only 5 cases of "corona
mortis”, using the anterior pathway of access for the surgi-
cal interventions made on the pelvis, having 492 patients
in the study poll. Letournel E. [21] encountered only one
type of “corona mortis” in his practice, its branches had a
sufficiently great diameter, because of which the necessity of
applying a ligature on this branch was persistent.

Though, the literature regarding the clinical practice is
controversial with the angiographic and cadaveric studies,
the knowledge of the morphological, topographical and in-
dividual particularities of the “corona mortis” will lead to
the avoidance of the surgical complications that regard the
damage of this anatomical variant during surgical interven-
tions in the pubic region.

Conclusions

1. The most frequent type of “corona mortis” is the clas-
sical one, Lambda minor — according to the conventional
classification that was described in this study.

2. "Corona mortis” was situated billaterally aproxima-
tively in half of the patients with the identified anatomical
variant on the angiographic records.

3. The uncommon types of “corona mortis” need to be
known in order to avoid complications during the surgical
interventions that regard the pubic region.
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