
Page 866 VOJNOSANITETSKI PREGLED Vojnosanit Pregl 2020; 77(8): 866–871. 

Correspondence to: Kemal Emre Özen, İzmir Kâtip Çelebi Üniversitesi Çiğli Ana Yerleşkesi, Tıp Fakültesi, Anatomi AD. Balatçık Mh, 
Havaalanı Şosesi Cd, Nu: 33/2 35620 Çiğli/İzmir/Turkey. E-mail: kemalemre9870@yahoo.com 

O R I G I N A L  A R T I C L E  

  

 UDC: 617.3-089 
https://doi.org/10.2298/VSP180202141G 

Anterior intra-pelvic approach and corona mortis vascular 
anastomoses: A clinical anatomical study shows high frequency 

Prednji intra-karlični pristup i corona mortis vaskularne anastomoze: kliničko 
anatomska studija pokazuje visoku učestalost  

 

Yunus Güzel*, Nuh Mehmet Elmadağ†, Mehmet Arazi‡, Kemal Emre Özen§, 
Aynur Emine Çiçekcibaşı║ 

Ordu University, Faculty of Medicine, *Department of Orthopedics and Traumatology, 
Ordu, Turkey; Bezmialem Vakif University, Faculty of Medicine, †Department of 

Orthopedics and Traumatology, İstanbul, Turkey; Private Farabi Hospital, ‡Department 
of Orthopedics and Traumatology, Konya, Turkey; İzmir Kâtip Çelebi University, 
Faculty of Medicine, §Department of Anatomy, İzmir, Turkey; Necmettin Erbakan 
University, Meram Faculty of Medicine, ║Department of Anatomy, Konya, Turkey

Abstract 
 
Background/Aim. Corona mortis vascular anastomoses 
(CMVA) must be located during surgical gold standard 
treatment method for displaced acetabular fractures. This 
study aimed to answer the following questions: What is the 
clinical frequency observed of CMVA? What is the compo-
sition of CMVA: arterial, venous or a combination? Meth-
ods. A retrospective review was made of 31 patients (24 
males, 7 females; mean age 43.5 years) who underwent sur-
gery for acetabular fractures between 2011 and 2015. The 
anterior intra-pelvic (AIP) approach was applied to all pa-
tients. By examination of the intraoperative CMVA compo-
sitions, the frequency of CMVA was determined together 
with identification of venous or arterial formation and dis-
tance from the pubic symphysis. Results. CMVA was ob-
served during dissection in 29 (94%) patients and was li-
gated. In 14 (45%) patients, CMVA was recorded as venous, 
in 7 (23%) patients as arterial and in 8 (26%) patients as 
both. The mean distance of CMVA from the pubic sym-
physis was 35.9 mm (range 21.6–48.7 mm). Conclusion. 
The results showed very high CMVA frequency in the AIP 
approach, higher than previously reported in the English lit-
erature. Orthopedic surgeons should be aware about CMVA 
while doing this approach in surgical treatment of acetabular 
fractures. 
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Apstrakt 
 
Uvod/Cilj. Corona mortis vaskularne anastomoze (CMVA) 
moraju biti identifikovane i locirane u toku hirurškog zahva-
ta koji predstavlja zlatni standard u lečenju dislociranih pre-
loma acetabuluma. Cilj rada bio je da se odgovori na sledeća 
pitanja: kolika je klinička učestalost CMVA, kao i kakva je 
struktura CMVA – arterijska, venska ili kombinovana. Me-
tode. Izvršena je retrospektivna analiza 31 bolesnika (24 že-
ne i sedam muškaraca, prosečne starosti 43,5 godina) koji su 
operisani zbog frakture acetabuluma u periodu od 2011. do 
2015. godine. Prednji intrakarlični (PIK) pristup je bio pri-
menjen kod svih bolesnika. Intraoperativno su bili praćeni i 
beleženi: struktura CMVA i učestalost, istovremeno sa iden-
tifikacijom venske ili arterijske formacije, kao i udaljenost od 
pubične simfize. Rezultati. CMVA su bile uočene tokom 
disekcije kod 29 (94%) bolesnika i podvezane. Kod 14 
(45%) bolesnika CM, god sedam (23%) bolesnika arterijske i 
kod njih osam (26%) kombinovane. Prosečna udaljenost 
CMVA od pubične simfize iznosila je 35,9 mm (opseg 21,6–
48,7 mm). Zaključak. Rezultati su pokazali veoma visoku 
učestalost CMVA kod PIK pristupa, višu od ranije objavlje-
nih u literaturi na engleskom jeziku. Ortopedi bi trebali da 
ovo imaju u vidu kod PIK pristupa u hirurškom lečenju 
fraktura acetabuluma. 
 
Ključne reči: 
anastomoze, arteriovenske; anatomija; ortopedija; 
acetabulum; povrede; pubična simfiza. 
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Introduction 

Surgical treatment is the gold standard treatment met-
hod for displaced acetabular fractures and successful clinical 
results have been reported in the long-term following internal 
fixation where anatomic reduction has been achieved 1, 2. The 
most frequently used surgical approaches are the Kocher-
Langenbeck and ilioinguinal approaches 1–5. The extended 
iliofemoral approach is recommended for complex fractures, 
but this approach also has high rates of complications and 
morbidity 2, 6. In the last few decades, the anterior intra-
pelvic (AIP) approach has become known as a relatively less 
invasive approach for complex fractures, especially those in-
volving the load-bearing roof and medial wall 7–11. There has 
continued to be increasing popularity of the technique due to 
highly encouraging studies 5, 7, 9, 11. 

In the AIP and ilioinguinal approaches, vascular anas-
tomoses which provide the connection between the external 
and internal iliac vascular system on the posterior side of the 
superior pubic ramus, may be the cause of significant bleed-
ing. Obturator vessels and nerves are the most important 
structures requiring attention because of their direct contact 
with the quadrilateral surface 10. These vessels, which are 
known as corona mortis vascular anastomoses (CMVA), 
must be located during surgical exposure and appropriately 
tied or cauterized. First described by Albrecht von Haller 
(1708–1777), various studies have been conducted on the 
frequency of observation of these vessels, the anatomic vari-
ations and structural properties. The rate of frequency of ob-
servation has been reported as ranging from 1% to 100% 9, 12–17. 

The aim of this study was to answer the following ques-
tions: What is the clinical frequency observed of CMVA? In 
clinical cases, what is the composition of CMVA: arterial, 
venous or a combination? 

Methods 

A retrospective evaluation was made from the records 
of patients who had been treated for acetabular fractures with 
the AIP approach, between 2011 and 2015, in two different 
centers. Children fractures and geriatric age patients were 
excluded and a total of 31 patients’ records were included in 
the study. The AIP approach had been applied to all patients 
and the operations were performed by two surgeons experi-
enced in the field of trauma and pelvis surgery. Approval for 
the study was granted by the local Ethics Committee and the 
study was performed in accordance with the ethical standards 
laid down in the Declaration of Helsinki from 1964 and all 
subsequent revisions. 

Preoperative anteroposterior (AP), iliac and obturator 
oblique pelvis radiographs and computed tomography (CT) 
images were taken. The fractures were classified according 
to the Judet et al. 18 classification. All the fractures were eva-
luated clinically and radiologically as unstable and the deci-
sion was taken for surgery. In three patients, fractures were 
bilateral and extended to both hemipelvis. In four patients, 
there was acetabulum fracture together with a displaced pel-
vic fracture.  

Surgical technique 

The AIP approach technique was applied as defined in 
detail in the articles of Cole and Bolhofner 3 and Hirvensalo 
et al. 19. Patients were placed supine on the operating table to 
allow adequate visualization on AP and Judet radiographs 
(pelvic). Prophylactic antibiotic (cefazolin, 1 g iv) was rou-
tinely administered. The presence of CMVA was investi-
gated during exposure in all cases. In this process, the anat-
omic properties of CMVA were recorded (placement, dis-
tance from the pubic symphysis, arterial, venous or both). 
Then, the vessels were appropriately tied. 

Results 

Demographic data of the included patients are shown in 
Table 1.  

 
Table 1 

Demographic data of included patients 

Parameters Values 

Mean age in years (range) 43.5 (21–65) 

Male : female, n (%) 24 : 7 
(77.4 : 22.6) 

Letournel classification, n 

anterior column  

both columns 

anterior column plus posterior hemi-
transverse 

transverse 

T shaped 

 

15 

2 

6 

6 

2 

 
 
Very different rates related to CMVA visualization have 

been reported in cadaver and endoscopic studies (Table 2). The 
patients were operated on at mean 3.9 days, range: 1 to 9 
days (Figure 1). Before the reduction of the particular frac-
ture, any CMVA was found and ligated to prevent extensive 
bleeding. CMVA were determined during dissection in 29 
(94%) patients. In respect of vascular composition of 
CMVA, three types were identified (Figure 2): type I, purely 
arterial CMVA (n = 7/31, 23%); type II, purely venous 
CMVA (n = 14/31, 45%) and type III, a combination of both 
arterial and venous connections located on the behind of su-
perior ramus of the pubic bone (n = 8/31, 26%). The average 
distance of CMVA from the pubic symphysis was 35.9 mm 
(range 21.6 – 48.7 mm). 

Postoperative foot drop was observed in one patient, 
obturator nerve palsy in two ptients, partial iliac vein damage 
in one patient, and external femoral vein damage also in one 
patient. All vascular injuries were treated with primary su-
tures during the surgery. Drop foot was resolved after six 
months and all obturator nerve palsies resolved within 3 
months after the index surgeries. 
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Table 2 
Incidence of various connections (vascular, arterial and venous) from the references and the present study 

Study Corona 
mortis (%) 

Arterial 
connections (%)

Venous 
connections 

(%) 

Arterial and venous 
connections (%) Specimens 

Berberoğlu et al. 12 - 8 96 - 7 cadaver dissection and 
28 patients endoscopic 

Karakurt et al. 24 - 28.5 - - 98 patients, angiography
Sarikcioglu et al. 17 - 20 14 - 54 cadaver halves 
Okcu et al. 22 61 19 52 - 150 cadaver halves 
Hong et al. 28 72 - - - 50 cadaver halves 
Pungpapong et al. 29 77.27 - - - 66 pelvic halves 
Darmanis et al. 13 83 - - - 80 cadaver halves 
Rusu et al. 16 80 31 18 53 40 cadaver halves 
Kacra et al. 10 40 - 40 - 10 cadaver halves 
Stavropoulou-Deli and 
Anagnostopoulou 23 28.5 40 50 - 70 cadaver halves 

Elmadağ et al. 9 100 29.4 70.6 - 17 patients (AIP)  
Current study 94 24 48 28 31 patients (AIP) 

AIP – anterior intra-pelvic. 
 

 (A)     (B) 

 (C)     (D) 

Fig. 1 – A 65-year-old male patient suffered with an acetabular fracture of the left hip after a simple fall (A);Tomography 
scans show dome impaction and displaced anterior column fracture on the left acetabular bone (B, C); Anatomic surgical 

reduction of the fracture and restoration of the dome impaction can be seen on the postoperative pelvic x-ray (D). 
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A)   B) 

 C) 
Fig. 2 – Surgical exploration of corona mortis vascular anastomoses (CMVA):  

A) arterial; B) venous; C) both. 
 
 
Discussion 

While corona mortis has a place in some studies as an 
anatomic variation, other researchers have stated that there 
are anatomic variations within CMVA. In this study, the AIP 
approach was applied to 31 patients and CMVA were identi-
fied in the majority of the patients ( 29/31, 94%). There was 
some form of anastomosis in almost all the hemi-pelvises. 
The thickness varied but nearly all were large enough to be a 
cause of bleeding. 

In studies of 50 cadaver halves by Tornetta et al. 20, an-
astomosis was determined between the obturator and exter-
nal iliac system vessels at the rate of 84%. In these cases, the 
arterial type was determined together with corona mortis at 
34%, venous at 70% and a combination of both types at 
20%. In dissections of 7 cadavers by Berberoğlu et al. 12, and 
in additional endoscopic evaluations of 28 cases, venous an-
astomosis was seen in 96% and in 8% accessory branches of 
the obturator artery. In the endoscopic examination of 141 
hemi-pelvises of 121 patients by Lau and Lee 21, corona 
mortis was encountered as arterial in 22%, aberrant obturator 
vein in 27%, and as arterial or venous in 40%. Sarikcioglu et 
al. 17 determined venous anastomosis at a rate of 20% in 27 
cadavers (54 cadaver halves) and the obturator artery was 
seen to originate from the inferior epigastric artery in 14%. 
In dissections of 150 cadaver halves of 75 cadavers, Okcu et 
al. 22 determined vascular anastomoses between the obturator 
and external iliac systems in 91 of 150 sides (61%), and an-

astomotic veins in 78 of 150 exposures (52%), arterial con-
nections were seen in 29 (19%) of the exposures. 

Rusu et al. 16 noticed the differences and systematically 
recorded the possibilities of CMVA, thereby determining in 
a study of 40 hemi-pelvis dissections from 20 cadavers, 32 
(80%) CMVA, of which 10 (31%) were arterial, 16 (53%) 
arterial and venous and 6 (18%) venous. In the dissection of 
10 hemi-pelvic cadavers, Kacra et al. 10 determined 4 (40%) 
venous CMVA. In the dissection of 20 hemi-pelvis of 10 ca-
davers by Stavropoulou-Deli and Anagnostopoulou 23, eight 
arterial and 10 venous CMVA were determined. In the cur-
rent study, CMVA were present in 94% and determined as 
venous in 45% (n = 14/31), arterial in 23% (n = 7/31) and a 
combination of both in 26% (n = 8/31) of the patients. Dar-
manis et al. 13, in an examination of the hemipelvis of 80 ca-
davers, any vessel was determined crossing the superior pu-
bic ramus in 83%, arterial anastomosis was determined in 
36% and venous anastomosis in 60%, but in 492 operations 
applied with an anterior approach (ilioinguinal or AIP), co-
rona mortis was encountered in only 5 cases. Findings in the 
operational group could be interpreted in complete contrast 
to those of the current study. However, there are few studies 
in literature presenting data supporting this. 

When clinical studies have been examined, Elmadağ et 
al. 9 determined CMVA in all of 17 acetabular fractures op-
erated on with the AIP approach, 70.6% of which were re-
ported as venous and 29.4% as arterial CMVA. In a series of 
55 cases, Cole and Bolhofner 3, who first defined the AIP 
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approach, first reported that anatomic vascular blockage re-
lated to the technique was anastomosis between the obturator 
vessels and the inferior epigastric artery and these anasto-
moses are often to be found but they are sometimes of differ-
ent dimensions. From clinical studies, Cole and Bolhofner 3 
and Elmadağ et al. 9 determined CMVA in every case at rates 
similar to those of the current study. There are angiographic 
studies of corona mortis in literature, but angiographic stud-
ies only evaluate arterial anastomoses and do not give infor-
mation about venous connections 16, 24. Advanced radiologi-
cal techniques and fine slice thicknesses can provide the de-
termination of higher incidence of corona mortis. 

When examined anatomically, CMVA are immediately 
behind the superior pubic ramus and lateral of the pubic 
symphysis. In various studies in literature there are a series 
of findings about the thickness of CMVA and the distance to 
the pubic symphysis (Table 3). Rusu et al. 16 classified 
CMVA into four arterial subtypes, three venous subtypes and 
the combined type of arterial and venous anastomosis to-
gether. In studies by Sakthivelavan et al. 25 in which the ori-
gin of the obturator artery was examined in 116 hemi-pelvis, 
the obturator artery was determined to originate from the in-
ternal iliac system in 60.3% and from the external iliac sys-
tem in 39.7% of cases. It was determined that, in 90% of the 
hemi-pelvises, the superior pubic ramus was crossed by vari-
ous shapes and numbers of veins, to be drained from external 
iliac vein to obturator foramen. Similarly, Pai et al. 26 re-
ported that in the majority of cases, the superior pubic ramus 
was traversed by multiple venous vessels but a percentage 
was not reported, whereas the rate of obturator artery cross-
ing the superior pubic ramus was stated as 21% in total (19% 
originating from the external iliac system and 2% of dual 
origin, n = 98). There are studies in literature stating that the 

condition is less important when vascular diameter is < 1 mm 
12. The high incidence of CMVA obtained in the current 
study and that these vessels were of a thickness which could 
lead to bleeding, raises the question of whether very small 
diameter CMVA (< 1 mm) have been disregarded by many 
researchers or could not be determined. The importance of 
this question is further increased in studies not reflecting the 
findings of vessels below 2 mm 27–29. 

The area of this study offering enlightenment can be 
considered to be not the presence of CMVA but that there 
may be variations in origins and thickness of the veins which 
comprise CMVA. In addition, CMVA not seen in some cases 
in clinical studies may be due to injury during trauma, and 
not visualized in some cases in cadaver studies may be due 
to vascular collapse occurring due to the lack of blood circu-
lation in the veins which form CMVA or because of a fixa-
tion technique and time elapsed since the fixation. Examina-
tion of fresh cadavers in anatomic studies in this area would 
raise rates of CMVA encountered by researchers. One of the 
strengths giving importance to the current study is that 
CMVA could be seen in the majority of the cases in a living 
population. In this respect, need to make a careful surgery is 
essential for the AIP approach. 

Limitations of this study are following: the number of 
cases was low, vascular diameters were not measured quanti-
tatively, and detailed origins of the vessels were not deter-
mined. As the incision did not allow for it during the opera-
tion and because of the inherent risk, vessel origins were not 
determined. However, strong aspect of the study is that it 
drew attention to the high presence of CMVA. In addition, 
showing live CMVA which did not collapsed during the op-
eration is strength of this study compared to previous ca-
daver and angiographic studies. 

 
Table 3  

The distance between the corona mortis and the pubic symphysis 
Arterial corona mortis Venous corona mortis  Arterial or venous connecting vessel  

Study 
Diameter  Distance from 

pubic symphysis Diameter Distance from 
 pubic symphysis Diameter  Distance from pubic 

symphysis  

Berberoğlu et al. 12 
mean (range), mm 

0.98 
(0.6–1.2) - 3.3 

(2.2–4.9) - - 40.4 
(33.2–52.7) 

Hong et al. 28 

mean (range), mm - - - - 2.60 
(2.0–4.2) 

52 
(38–68) 

Karakurt et al. 24 

mean (range), mm - 33.4 
(21.4–41) - - - - 

Okcu et al. 22 

mean (range), mm - 64 
(45–90) - 56 

(37–80) - - 

Tornetta et al. 20 

mean (range), mm - - - - - 62 
(30–90) 

Darmanis et al. 13 

mean (range), mm - 71 
(42–88) - 65 

(39–82) - - 

Stavropoulou-Deli and 
Anagnostopoulou 23 

(mean), mm 

 
3 

 
52.4 

 
3.13 

 
46.7 - - 

Current study 
mean (range), mm - - - - - 35.9 

(21.6–48.7) 
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Conclusion 

As this study was the clinical one with the very high 
observed frequency of CMVA, higher than previously re-

ported in the English literature, it can be considered neces-
sary to take great care with these vessels during surgical ex-
posure. Anastomoses have a different anatomic structure and 
include variations in size and origin. 
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