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Abstract 

Background: Corona Mortis is an abnormal blood vessels connecting Be-
tween obturator and external iliac systems of vessels and inferior epigastric 
vessels. It is located behind the superior public ramus at a variable distance 
from the symphysis pubis. Orthopaedic surgeons and obestitrtion found these 
vessels in the field of surgery. So displaced fractures or iatrogenic injury, can 
cause life threatening bleeding and hence these vascular anomalies are re-
ferred to us crown of death. The bulk of the studies about the corona mortise 
were conducted in the cadavers or 3D CT angiography and there was no stu-
dies were conducted about corona mortise in Sudan. The purpose of this 
study was to study the corona mortis anatomical and clinical implication in 
the anterior approaches to the pelvis and acetabulum in Sudanese patient. 
Methodology: Hospital based descriptive cross-sectional study was con-
ducted among patients sustaining anterior pelvic anterior acetabulum frac-
ture and underwent open reduction internal fixation by reconstruction plates. 
This study was conducted in Bahri Teaching Hospital from June 2017 to June 
2018. Through the most common anterior approaches to the pelvis and ace-
tabulum (Stoppa-modified stoppa-ilioinguinal), done by single surgeon and 
fulfil data sheet intra-operatively. Results: In a total of 30 pelvic halves corona 
mortis was detected in 13 patients (43%).The Majority in the Rt.hemipelvies 7 
(53.8%) specimens: arterial 4/13 (30.8%), venous 1/13 (7.7%) and both arteri-
al and venous in 8/13 (61.5%) specimens respectively. Of these (53.9%) had a 
large Diameter > 5 mm and the largest one measure 80 mm, with mean dis-
tance From the symphysis 5.8 + 1.6 mm. Conclusion: Only 13 patients have 
corona mortis, 12 of them were arterial with diameter more than 5 mm 
(53%), and thus surgeon should exercise caution during Surgery and secure 
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its site to help minimizing surgery time, Clear surgical field and prevent iatr-
genic injury. 
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1. Introduction 

In cadaveric study done by S. Darmanis [1], to identify whether the corona mor-
tise actually (in clinical practice) is a threat in the anterior approach to the pelvis 
and acetabulum. Or if more ink than blood has been spilt over this anatomical 
variant, which was carried in forty cadavers (27 male and 13 female) (80 cadav-
ers hemipelvies). 

Bilateral illioinguinal approach were carried out in 80 hemipelvies. A vascular 
communication (>1 - 2 mm in diameter) was found in 66 hemipelvies (83%). In 
2 speciments (2.5%) a large diameter vessels was present (4 or more millimeter). 
in one case the large diameter vessels was a corona mortise artery running al-
most vertically behind the superior public ramus connecting the external iliac 
artery with the obturator artery at 5.2 cm lateral to the symphysis pubis. in the 
other case the large vessels was an aberrant obturator artery, which originated 
from the external iliac artery behind the superior public ramus entering the ob-
turator foramen vertically.  

Arterial corona mortise 
Of the 80 cadaveric hemipelvies, 29 (36%) had an arterial connection. multiple 

arterial anastomoses were found in only one speciments. the average distance of 
the connecting artery from the symphysis pubis was 71 mm (42 - 88 mm). in all 
the hemipelvies the artery passed vertically to the upper surface of the superior 
pubic ramus forming a “vascular arch” around the superior pubic ramus. a few 
variation were observed where the arterial connection originated more posteri-
orly and passed antero-inferiorly on the lateral wall of the pelvis and connected 
with the obturator artery as it entered the obturator foramen.  

Venous corona mortis: 
Venous anastomoses were more common than arterial. avenous connection 

was found in 48 speciments (60% hemipelvies). The avenge distance of the con-
necting vein from the symphysis pubic was 65 mm (39 - 82 mm). The anasto-
moses vein passed over the superior pubic ramus in close proximity to the fe-
moral ring and the lacunar ligament. It passed medial to the iliopectineal emi-
nence and the iliopsoas muscle. It then descended vertically next to the artery, if 
present and finally connected to the obturator vein. 

Aberrant obturator vessels: 
In one hemipelvies an aberrant obturator artery originating from the external 

iliac artery was identified. In three hemipelvies there was an aberrant obturator 
vein originating from the external iliac vein. In the four hemipelvies, these aber-
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rant obturator vessels all entered the obturator foramen at the same point as the 
classical corona mortis. Their origin was always more posterior at an acute angle 
crossing the superior pubic ramus. In one case the aberrant obturator artery 
passed lateral onto the femoral ring and the pectineal ligament and the des-
cended into the pelvis. The mean distance of the aberrant obturator vessels 
crossing the superior edge of the superior pubic ramus was 12 mm (range of 9 - 
14 mm) posterior to the average distance of corona mortis from the symphysis 
pubic. So they concluded that a vascular connection between the obturator and 
the external iliac or inferior epigastric system is located over the superior pubic 
ramus in high percentage of cadaveric dissection. Its diameter as well as it course 
varies, and accidental transaction result in a potentially life-threatening he-
morrhage. Never the less, in clinical practice the incidence of an excessive he-
morrhage from these variant vessels is extremely low. Surgeons who carry out an 
anterior approach to the acetabulum have to be cautious about encountering a 
leash of vessels at around 6 cm (range 40 - 96 mm) lateral to the symphysis pu-
bis. This possible danger does not seem to be a significant clinical risk and 
should not compromise the surgical decision to operate through the illioinguinal 
approach for fear of excessive hemorrhage [1]. 

Hong HX, et al. [2], in their study about corona mortis and its clinical signi-
ficance done in 50 cadavers hemipelvies found that 72% of the cadavers sides 
had at least one communicating vessels between the obturator system and the 
external iliac or inferior epigastric system on the superior pubic ramus. The av-
erage diameter of the connecting vessels was 2.6 mm (range 2.0 - 4.2 mm). It 
coursed over the superior pubic ramus or iliopubic eminence vertically to enter 
the obturator foramen and exit the pelvis. The average distance from pubic 
symphysis to the vascular connection between the obturator and external iliac 
system was 52 mm (range 38 - 68 mm). 

Their conclusion is that a vascular connection between the obturator system 
and the external iliac or inferior epigastric system were found over the superior 
pubic ramus with a high incidence. They are prone to damaged during the 
ilioinguinal approach as an anterior approach to the acetabulum and pelvis. 
Thus, corona mortis located over the superior pubic ramus deserves great atten-
tion during the ilioinguinal approach. 

OKcu G, et al. [3] conducted a cadaveric study about corona mortis incidence 
and location in 75 cadaveric. they found a vascular communication in 91 (61%) 
cadaver side. venous anastomoses were much commoner. 78 side (52%) had 
venous connection. arterial connection were found in 29 cases (19%). 21 of 75 
pelvises had bilateral vascular connection, but only 9 had bilateral mirror image 
vascular trees. a vascular connection was seen in 70 sides of 58 male specimens 
and in 21 sides of 17 female specimens. venous connection were found in 36 
male specimens, a rate of 0.6 (95% CI 0.5% - 0.7%) and in 11 female specimens, 
rate 0.7 (95% CI 0.4% - 0.8%, p = 0.8). 

Arterial anastomoses were seen in 16 male specimens, rate 0.3 (95% CI 0.2% - 
0.4%) and in 3 female specimens rate 0.2 (95% CI 0.05% - 0.4%, p = 0.4). The 
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average distance of the arterial anastomoses from the symphysis pubic was 64 
(45 - 90) mm and 56 (37 - 80) mm from the communicating veins. They found 
no statistically significant difference between the genders [4]. 

Another study about anatomical consideration on corona mortise done by 
Mugurel CR, et al. in 20 human adult cadavers (12 male and 8 female); bilateral 
dissection of the 40 hemipelvies (termed here specimens) were performed using 
the anterior–superior approach. they found the corona mortis was identified on 
the superior pubic branch in 32(n) of the 40(n) hemipelvies dissected (80%). in 
what concerns the vascular composition of corona mortis, their results mainly 
suggested there is a wide variability of it. 

They identified 26 hemipelvies (65% of 40 pelvic halves, 81.25% of the 32 spe-
cimens positive for the presence of the corona mortis) with arterial elements 
crossing over the superior pubic branch and 22 hemipelvies (55% of the 40 pel-
vic halves, 68.75% of the 32 specimens positive for the presence of the corona 
mortis) with venous elements at the levels. 

General objectives: 
To study the Corona mortis anatomical and clinical implication in the ante-

rior approaches to the pelvis and acetabulum. 
Specific objectives: 
1) To identify the aberrant vessel location and vascularity. 
2) To determine the risk of intra complications (massive bleeding). 
3) To rate frequency of complication. 
4) To assess control procedures. 

2. Material and Methods 

Study design: Descriptive cross-section hospital based study was conducted in 
Bahri Teaching Hospital that is located in Khartoum 1ST Of June 2017-30th of 
June 2018 All 30 patients sustaining anterior pelvic and anterior acetabulum 
fracture and underwent open Reduction Internal fixation by reconstruction 
plates who were admitted to Bahri Teaching Hospital during the study period. 
Standard predesigned structurd questionnaire was filled in direct interview with 
patient, intraoperative finding chick list was completed by author. Data mange 
and analysis by SPSS version 21. 

Patients with these criteria were excluded: 
1) Previous similar surgery.  
2) Patients with previous obstetric gynaecological procedure (pelvic hyste-

rectomy). 
3) Open pelvic injuries. 
Stoppa Approach to Acetabulum: 
Indications in acetabular fractures, pelvic ring injuries Approach provides 

access to pubic body, superior pubic ramus pubic root, ilium above and below 
the pectineal line, quadrilateral plate medial aspect of the posterior column. 
Sciatic buttress. Anterior sacroiliac joint, upper ilium and iliac crest. 
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Preparation & Positioning 
a radiolucent table is required, Foley catheter is required to improve visualiza-

tion, Position supine ipsilateral limb is draped free into the field, hip and knee 
are flexed to relax the ilipsoas/femoral neurovascular bundle. Operating surgeon 
is on the opposite side of the table 

Approach 
A transverse incision is made approximately 2 cm above the symphysis this is 

carried short of each external inguinal ring for the “lateral window”, an incision 
is made along the iliac crest, starting ~2 cm posterior to the ASIS, following the 
iliac crest posteriorly subcutaneous tissue and rectus fascia are incised trans-
versely the pyrimidalis muscle is released and tagged for later repair, the rectus 
abdominus fascia is split along the linea alba. The transversalis fascia is opened 
superior to the pubic symphysis this opens the potential space of Retzius (space 
behind the symphysis and anterior to the bladder) for the "lateral window", the 
insertion of the external oblique is released, permitting dissection into the inter-
nal iliac crest fossa (requires elevation of the iliacus muscle. 

The insertion of the rectus abdominus muscle is released off the posterior 
pubic rami but maintained anteriorly, a Hohmann retractor is used to retract the 
rectus anteriorly, the iliopectineal fascia is released to enter the true pelvis, anas-
tamoses between the external iliac and obturator vessels (corona mortis) should 
be identified along the superior pubic ramus and ligated, the iliopsoas can now 
be subperiosteally elevated, and a retractor is used to retract the iliopsoas and 
external iliac vessels, the entire pelvic brim should be visualized at this time.the 
obturator neurovascular bundle is exposed and protected as the quadrilateral 
surface and posterior column are dissected [5]. 

Ilioinguinal Approach 
 Position supine with greater troch on side of fracture at edge of table place 

bump under ipsilateral buttock, flex affected leg to relax iliopsoas and neu-
rovascular structures. 

 Imaging ensure clear fluoroscopic images can be obtained prior to draping 
 Insert catheter to empty bladder (will obscure vision). 
 Incision begins at midline 3 - 4 cm proximal to symphysis pubis.proceeds 

laterally to ASIS, then along anterior 2/3’s of iliac crest, extend incision 
beyond most convex portion of ilium. 

 Superficial Dissection dissect through subcutaneous fat, start laterally, incise 
periosteum along iliac crest, release abdominal and iliacus muscle insertions 
from ilium.superiosteally elevate iliacus from internal iliac fossa to SI joint 
and pelvic brim, pack internal iliac fossa for hemostasis, through lower por-
tion of incision expose aponeurosis of external oblique and rectus abdomi-
nus, divide exposed aponeurosis in line with skin incision one cm proximal 
to external inguinal ring, will often have to sacrifice lateral cutaneous nerve 
of the thigh, thus unroofs inguinal canal, and exposes inguinal ligament, 
identify and protect ilioinguinal nerve, isolate spermatic cord/round ligament 
and place penrose around structures to retract, sharply incise inguinal liga-
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ment, leaving 1 - 2 mm cuff of ligament still attached to divided origin of in-
ternal oblique, transversus abdominus, and transversalis fascia, may need to 
divide conjoint tendon at its insertion on pubis as well as anterior rectus 
sheath. 

 Deep Dissection bluntly dissect a plane between the symphysis pubis and the 
bladder (space of Retzius), pack with sponges, expose anterior aspect of fe-
moral vessels and surrounding lymphatics in midportion of incision (lacuna 
vasorum). Lacuna musculorum is lateral and contains iliopsoas, femoral 
nerve, and lateral femoral cutaneous nerve. Identify iliopectineal fascia, 
which seperates the lacuna vasorum and lacuna musculorum.dissect vessels 
and lymphatics from medial aspect of fascia, free iliopsoas and femoral nerve 
from lateral aspcet of fascia. sharply divide iliopectineal fascia down to pecti-
neal eminence, then detach from pelvic brim; allows access to true pelvis, 
quadrilateral plate, and posterior column, place second penrose drain around 
iliopsoas, femoral nerve, and lateral femoral cutaneous nerve, place thrid pe-
nrose drain around femoral vessels and lymphatics, identify and ligate corona 
mortise before retracting vessels, subperiosteal dissection is used to expose 
pelvic brim, rami, and quadrilateral surface. 

 Work through 3 windows to reduce and fix fracture:  
 Medial window medial to external iliac artery & vein, access to pubic rami; 

indirect access to internal iliac fossa and anterior SI joint. 
 Middle window between external iliac vessels and the iliopsosas, access to 

pelvic brim, quadrilateral plate, and a portion of the superior pubic ramus. 
 Lateral window lateral to iliopsoas (iliopectineal fascia), access to quadrila-

teral plate, SI joint, and iliac wing [5]. 

3. Results 

This study was conducted among 30 patients 12 were female and 18 male with a 
mean age is 39.6 (Figure 1). 

The diagnosis of these patients was made by using x rays, 3D CT scan and we 
found that the majority of these patients diagnosis as having anterior column 
fracture which represent 43% of the patients, followed by sympheseal disruption 
which represent 26.7%, 10% have left superior and inferior public rami fracture 
10% also have left superior and inferior public rami fracture with anterior col-
umn fracture, followed by bilateral superior and inferior public rami sympheseal 
disruption, bilateral superior and inferior public rami alone, and right superior 
and inferior public rami which were 3.3%for each. 

Among these patients we carried 3 different approach the most familial is 
Stoppa which represent 60% followed by modified Stoppa which represent 39.7 
then illioinguinal approach that represent 3.3%of the operation (Figure 2). 

The percentage of corona mortise was found to be 13 (43%) of the patient and 
17 (57%) were absent (Figure 3). 

The corona mortise d was found to be intact in all patients that have it (Figure 
4). 
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Figure 1. Sex distribution of the study group. 
 

 

Figure 2. Approach used to treat patient with pelvic fracture of the study group. 
 

 

Figure 3. Presence of corona mortise in patient with pelvic fracture. 
 

 

Figure 4. Status of corona mortise in the study group. 
 

The site of corona mortise was found to be on the right side in 7 (53.8%), 5 
(38.5%) on the left side and it is bilateral in 1 (7.7%) (Figure 5). 

The vascularity of the corona mortise was found to be arterial in 4 (30.8%) of 
the cases, venous in 1 (7.7%) and both arterial and venous in 8 (61.5%) of the 
patients (Figure 6). 

The size of these vessels was found to measure more than 5 mm in 7 (53.9%) 3 
to 5 mm in 4 (30.8%) of the patients and less than 3 mm in 2 (15.3%) of the pa-
tients (Figure 7). 

The vessels were secured with clamp in 7 (54%) and ligation in 6 (46%) of the 
patients (Figure 8). 

https://doi.org/10.4236/ojo.2021.113009


A. Abbas et al. 
 

 

DOI: 10.4236/ojo.2021.113009 92 Open Journal of Orthopedics 
 

 

Figure 5. Site of corona mortise. 
 

 

Figure 6. Vascularity of corona mortise in the study group. 
 

 

Figure 7. Size of corona mortise. 
 

 

Figure 8. Secure of corona mortise during surgery. 
 

The complication was found in 1 (8%) of the patients which is accidently in-
jury (Figure 9). 

The control of the bleeding was found to be difficult in the injured patient and 
was clamped then ligated (Figure 10). 
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Figure 9. Presence of complications during surgery. 
 

 

Figure 10. Complication during surgery. 

4. Discussion 

This study was conducted among 30 patients and 12 of them were female and 18 
male with a mean age s 39.6 ± 15.3. 

Among these patients we carried 3different approach the most familial is 
stoppa which represent 60% followed by modified stoppa which represent 39.7 
then illioinguinal approach that represent 3.3% of the operation the last ap-
proach done by S. DARMANIS [1] in his study and the other authors didn’t 
mention their approaches. 

The most approach in this study was stoppa because it offers good access to 
acetabulam and pubic rami and it is well experienced by the surgery. 

The percentage of corona mortise was fund to be 13 (43%) of the patients 
which is less than what Berberoglu M, UzA, et al. [6] and S. DARMANIS [1] 
found in this study 33 (96%) and 33 (83%) and 17 (57%) were absent in our 
study. 

Corona mortise was found to be intact in all patients that have it.  
The site of corona mortise was found to be on the right side in 7 (53.8%), 5 

(38.5%) on the left side and it is bilateral in 1 (7.7%) which is less than what Ely 
L. STEINBERG, et al. [7] found 30 (45, 45%) on the right side and 36 (54, 54%) 
on the left side and bilateral in15 (22, 72%) and this due to the small number of 
samples due to the short time of study. 

We can’t justify if there is corona mortise or not in the other side of the pelvis 
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because we just searched about it in the side of surgery. 
The vascularity of the corona mortise was found to be arterial in 4 (30.8%) of 

the cases which is in close relation S. DARMANIS [1]-DELI A, and anagnosto-
poulou S [8] in 8 (40%) venous in 1 (7.7%) which is less than S. DARMANIS [1] 
and Stavropoulos-Deli A and anagnostopoulou S [8] 12 (50%), and both arterial 
and venous in 8 (61.5%) of the patients which is higher than what reported by 
Minnie pillay, Tintu T. sukumaran, Mahendran Mayilswamy [9] 15 (22.38%). 

The size of these was found vessels measure more than 5mm in 7 (53.9%) 3 to 
5 mm in 4 (30.8%) of the patients darmanis et al. [1] reported average artery 
diameter of 2.6 mm and 2.32 mm respectively we founded it to be 4.33 mm in 
diameter OKcu et al. [3] did not mention the artery diameter. 

Concerning the distance from symphysis they measure it is Okcu et al. [3] 64 
mm (45 - 90) darmanis et al. [1] 71 (40 - 96) and Ely L. Steinberg et al. [6] 56.2 
mm (35 - 72) we founded to be 58 ± 16 mm rusu et al. [4] did not mention the 
distance. 

The vessels were secured with clamp in 7 (54%) and ligation in 6 (46%) of pa-
tient. the compilation was found in 1 (8%) of patients which is accidently injury, 
none of the authors mention anything about vessels benign secured and that 
might be because there were done in cadavers. 

The control of bleeding was found to be difficult in one patient and the in-
jured vessels was packed firstly for thirty minute then ligated and that is due de-
layed time of surgery adhess to surrounding soft tissue. 

5. Conclusion 

In summary, a vascular connection between the obturator and the external iliac 
is located over the superior public ramus. A total of 30 pelvic halves corona 
mortise was detected in 13 patients (43%). the majority in the Rt hemipelvies 7 
(53.8%) speciments: arterial 4/13 (30.8%) venous 1/13 (7.7%) and both arterial 
and venous in 8/13 (61.5%) speciments respectively. Of these 53.9% had a large 
diameter > 5 mm and the largest one measure 80 mm with mean distance 5.8 ± 
1.6 mm thus surgery and secure the site to help in minimizing surgery time clear 
surgical field and prevent iatrogenic injury. 

6. Recommendation 

Surgeons who carry out an anterior approach to pelvis and acetabulum have to 
be cautious about corona mortise vessels at around 5.8 ± 1.6 cm (range 44 - 80 
mm) lateral to the symphysis pubis. 

To do preoperative CT angiogram is helpful to knowing the site, size and type 
of corona mortise in both hemipelvies in the patients who have it. 

To do more studies in corona mortise Sudanese population with more sample 
size and time. 

To study the influence of delayed time of surgery from trauma and intraoper-
ative complication. 
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