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Abstract: Introduction: The umbilical artery 
is the first branch of the anterior trunk of the 
internal iliac artery, giving rise to the superior 
vesical artery and continuing anteriorly, leaving 
the pelvic cavity and ascending on the internal 
surface of the anterior abdominal wall to the 
navel. This article aims to provide an anatomical 
description of the union of the umbilical arteries 
in the anterior abdominal wall of a cadaver, 
aiming to add to the body of literature a better 
understanding of the anatomical aspects of the 
structures in this region. Case report: During a 
routine analysis of an anatomical examination 
at the Anatomy Laboratory of the Centro 
Universitário Barão de Mauá in Ribeirão Preto, 
São Paulo, it was observed the presence of an 
anatomical variation of the umbilical arteries 
in a female cadaveric piece, where the junction 
of the medial and median umbilical ligaments, 
forming a single ligament that reaches the 
lower edge of the Umbilical Ring (AU). 
Commonly, the umbilical artery is the first 
branch of the anterior trunk of the internal iliac 
artery, which originates the superior vesical 
artery and runs anteriorly, leaving the pelvic 
cavity and ascending on the internal surface 
of the anterior abdominal wall to the navel, 
differently from what occurs in this case, where 
an obliteration occurs in the anterior region of 
the AU. Conclusion: Knowledge of anatomical 
variations, specifically of the umbilical arteries, 
is essential to prevent and avoid clinical 
and surgical complications and possible 
postoperative complications, due to the various 
implications inherent to the umbilical region.
Keywords: umbilical arteries, obliteration, 
surgical application

INTRODUCTION
The umbilical cord is an essential structure 

for the life of the fetus, being characteristically 
made up of three blood vessels: two arteries 
(venous blood transport) and a vein (arterial 
blood transport). However, it is estimated that 

https://orcid.org/0009-0007-6899-2826
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in approximately 0.5-2.5% of all pregnancies, 
a single umbilical artery (SUA) occurs. 
Previously it was considered an anatomical 
curiosity, however it is the most common true 
umbilical cord anomaly. It is possible to find 
UAU alone, or associated with malformations, 
given that around 30% of children with 
this condition have associated congenital 
structural anomalies. (1)

The umbilical artery is the first branch of 
the anterior trunk of the internal iliac artery, 
giving rise to the superior vesical artery and 
continuing anteriorly, leaving the pelvic cavity 
and ascending on the internal surface of the 
anterior abdominal wall to the navel. In the fetal 
period, the umbilical artery is responsible for 
carrying blood from the fetus to the placenta, 
however, after birth, it becomes a fibrous cord, 
distal to the origin of the superior vesical artery, 
called the medial umbilical ligament (LUM), 
the which generates a fold of peritoneum called 
the medial umbilical fold. (2)

Generally, in the anterior abdominal 
wall, the LUMs run towards the umbilical 
ring (AU) laterally to the median umbilical 
ligament (urachus) and medially to the 
lateral umbilical ligaments (inferior epigastric 
vessels), (3). Although this characterization 
elucidates the most common anatomy of 
the LUM, some important variations have 
been described, although literature regarding 
the anatomy of the umbilical ligaments is 
scarce in scientific circles. However, it is 
worth highlighting that they are of crucial 
importance for understanding their clinical 
and surgical implications.

Based on the shape and morphological 
relationships with the umbilical ligaments, 
and using as a basis a classification system 
previously developed by Chang-Seok et al. 
(4), Fathi et al. classified AU into 5 main 
types, as shown in Table 1(5). In this study, the 
anterior abdominal wall of 24 adult cadavers 
embalmed in the anatomy laboratory of Case 

Western Reserve University was evaluated. 
Among these, in only 1 cadaver (4.1%) the 
junction of the medial umbilical ligaments 
with the median, forming a single ligament 
that reached the lower edge of the UA.

Therefore, this article aims to provide an 
anatomical description of the union of the 
umbilical arteries in the anterior wall of the 
abdomen of a cadaver, aiming to add to the 
body of literature a better understanding 
of the anatomical aspects of the structures 
in this region. Furthermore, correlate this 
knowledge with possible clinical and surgical 
implications, which may be fundamental for 
the practice of health professionals in their 
areas of activity.

I Round or oval UR, RL arising from the top of the UR, 
MnL between the MdLs reaching the UR inferiorly.

II
Obliterated or slitted UR, RL arising from the top 
of the slit, MnL between the MdLs reaching the slit 
inferiorly.

III
Round or oval UR, RL extends to the lower edge of 
the UR, MnL between the MdLs reaching the UR 
inferiorly.

IV
Round or oval UR, RL forked and reaching the side 
edges of the UR, MnL between the MdLs reaching 
the slit inferiorly.

V
Round or oval UR, RL arising from the top of the UR, 
MdLs and MnL merge and form a single ligament 
before reaching the UR inferiorly.

Table 1- Umbilical Classification

Abbreviations: UR: umbilical ring; RL: Round 
ligament of liver; MdL, medial umbilical 

ligament; MnL, median umbilical ligament. 
Table adapted from Fathi et al.2012. (5)

CASE REPORT
During a routine analysis in an anatomical 

examination at the Anatomy Laboratory of 
the Centro Universitário Barão de Mauá in 
Ribeirão Preto, São Paulo, the presence of an 
anatomical variation of the umbilical arteries 
in a female cadaveric specimen was observed, 
as shown in Figure 1, where the junction of 
the medial and median umbilical ligaments, 
forming a single ligament that reaches the 
lower edge of the Umbilical Ring (AU). 
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Commonly, the umbilical artery is the first 
branch of the anterior trunk of the internal 
iliac artery, which originates the superior 
vesical artery and runs anteriorly, leaving the 
pelvic cavity and ascending on the internal 
surface of the anterior abdominal wall to 
the navel, differently from what occurs in 
this case, where an obliteration occurs in the 
anterior region of the AU.

Figure 1 - View of the internal surface of 
the anterior abdominal wall, details of the 

anatomical structures present.

Figure 2 - View of the internal surface of the 
anterior abdominal wall and the origin of the 
umbilical arteries, details of the anatomical 

structures present.

Figure 3 - Illustration of the view of the internal 
surface of the anterior abdominal wall.

DISCUSSION
The navel is a structure directly related 

to the urinary, cardiovascular and digestive 
systems. In newborns, the navel can be a route 
for surgically performing a Fredet-Ramstedt 
pyloromyotomy in cases of pyloric stenosis, 
as well as a possible site for a colostomy in 
children with an imperforate anus. It is also 
noteworthy that it is clinically important as it 
is the preferred entry point for laparoscopic 
surgeries, as this approach is considered safe 
and minimally invasive, resulting in small 
scars(6).

The navel also represents a relatively 
weak point on the anterior abdominal wall 
that is prone to hernia or bulging as a result 
of increased intra-abdominal pressure. 
Furthermore, most abnormal conditions 
observed in the navel are attributed to 
developmental disorders. (7)

Thus, focusing on the development of the 
umbilicus and its congenital anomalies and 
correlating these conditions with clinical 
findings are necessary. Most books and works 
in the literature have discussed the navel in 
many systems, such as the urinary, digestive, 
and cardiovascular systems. (6)

One of the complications caused by the 
obliteration of the umbilical arteries is the blood 
supply. The blood supply to the medial region 
of the anterior abdominal wall, including the 
umbilicus, is provided by the branches of the 
superior and inferior epigastric arteries. The 
superficial anatomy of these vessels is lateral 
to the navel (8). The two epigastric arteries 
anastomose together on each side and form an 
important alternative channel for blood flow in 
cases of aortic coarctation (9). The superficial 
veins form a venous radiating from the navel. 
Some small veins called paraumbilical veins 
connect this network with the portal vein 
through the navel and along. This connection 
forms an important portosystemic venous 
anastomosis. (10)
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The navel is also a location recommended 
by most surgeons for laparoscopic surgery and 
provides a safer way to introduce a surgical 
instrument, in addition, it promotes better 
healing. (11)

A systematic review with meta-analysis 
of 66,483 patients over 65 years of age 
highlights benefits in laparoscopic colorectal 
surgery when compared with open surgery in 
relation to morbidity (19.3% in laparoscopy 
and 26.7% in open approach), mortality 
(2.2% in laparoscopy and 5.4% in open 
surgery), pulmonary complications (3.9% in 
laparoscopy and 6.3% in open surgery) and 
cardiac complications (4.7% in laparoscopic 
surgery and 7.7% in open surgery), (12)

In cases of inguinal hernia, one of 
the main disadvantages of laparoscopic 
surgery is the higher rate of recurrence of 
the condition, which varies from 0.83% to 
4.1%, when compared to open surgery, with 
a rate of 1.2%. Therefore, the study carried 
out by Chen et al divided 482 laparoscopies 
performed on 428 children of random ages 
into group A, in which patients received the 
repair without closing the opening, resulting 
in 4.18% recurrence, and group B, in which 
patients received repair with medial or 
median umbilical ligament closing the hole, 
resulting in 0.00% recurrence. Therefore, this 
study proved that covering the opening of the 
hernia internally using the medial or median 
umbilical ligament prevents the recurrence 
of the condition, enabling greater safety of 
the repair through closure and, in case of 
increased intra-abdominal pressure, keeping 
the sac collapsed (13).

Furthermore, a case report highlights that, 
similar to what was previously discussed in 
this article, the closure (purse-string) of the 
internal opening with the umbilical ligament 
in cases of femoral hernias also contributes to 
positive results aesthetically and functionally. 
(14) Before From the above, it is necessary 

to know the arrangement of the anatomical 
structures related to the umbilical region. 
Therefore, knowledge of anatomical variations, 
specifically of the umbilical arteries, is essential 
to prevent and avoid clinical and surgical 
complications and possible postoperative 
complications, due to the various implications 
inherent to the umbilical region.
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