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ABSTRACT

Introduction: anomalous arrangement of visceral peritoneum around different viscera can result in formation of variable
peritoneal folds and recesses around these folds. These can act as a challenging factor during any diagnostic or therapeutic
surgical approach to abdomen. It is thus important to know different forms of anomalous peritoneal folds, bands or ligaments
duringsurgicalapproachtoabdomen foracute or chronic conditions. During routine dissection of cadaver forthe undergraduate
students at Institute of Medical Sciences, Banaras Hindu University, Varanasi, a rare uncommon accessory peritoneal ligament
was found. It was extending from inferior surface of gall bladder to transverse colon measuring 2.5 and 3.5 centimeters in
length and breadth respectively. Information regarding variation in such type of accessory peritoneal reflections is necessary
for anatomists, surgeons, and radiologists. Knowledge of such variation is imperative during gallbladder surgeries, liver

transplantation surgeries and any diagnostic or therapeutic interventions in right hypochondrium region of abdomen.
Keywords: Peritoneum; Mesogastrium; Cholecysto-colic Ligament; Peritoneal Adhesions.

Introduction

The peritoneum is a largest and highly complex
serous cavity in the abdomen which is filled with
serous peritoneal fluid. Various abdominal organs are
partially or completely covered by various folds and
project into peritoneal cavity during various stages
of development. Various peritoneal folds have been
named differently as lesser or greater omentum,
ligaments (like falciform ligament, ligamentum
venosum), mesentery, mesocolon depending upon
relationship to different viscera. Peritoneum covers
the viscera as visceral layer and inner part of body wall
as parietal layer. These layers also project as double
layer in different part of abdominal cavity to suspend
or hold the viscera at places!. Peritoneum and its
differentfolds develop from pericardioperitoneal canal
and also from lateral plate mesoderm (somatopleuric
and splanchnopleuric layers) associated with the
gut. Complexity of peritoneum can be related to
differential development of different viscera and
different parts of peritoneal folds?. Peritoneal folds
not only suspend or holds the viscera at its place but
it also acts as a gateway for neurovascular structures
(arteries, veins, nerves and lymphatics) to concerned
viscera®. In some pathological states, peritoneal folds
also act as a pathway to spread of infections. It also
forms some recesses and limiting spaces, which act
as a site for hidden infection/abscess*®. Peritoneal

494

Journal of Morphological Sciences Vol. 39/2022

folds acting as boundaries for different spaces or
recesses and may become dominant sites for fluid
collection or abscess formation®’. Normally, there is
no peritoneal connection between the gallbladder,
duodenum, and large intestine. In some unusual
cases where such a peritoneal connection occurs,
it has been named the Cholecysto-duodeno-colic
Ligament. This ligamentis a double-layered peritoneal
structure. Due to its location, it may sometimes act
as a window to the entry of a lesser sac®. Formation
of abnormal peritoneal folds occurs due to abnormal
development and rotation of viscera. These may
also be found as a part of any pathological process
involving peritoneum. These accessory peritoneal
folds may cause internal rotation with subsequent
pain and strangulation®. Many of these peritoneal
folds or ligaments have been described previously
in literature (Table 1). A very rare type of anomalous
peritoneal fold was found and described in this
report. Anatomical, physiological, embryological and
clinical implications have been discussed in details
with review of literature. Knowledge about these
variations will be important to clinician, radiologists
and surgeons during any diagnostic or therapeutic
surgical interventions. Also. It will be imperative to
academicians like anatomists for teaching purpose
and making the medical students aware of these
variations early in the curriculum.
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Table 1. Accessory peritoneal folds found by different authors.
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Authors Year Variations/Clinical Presentation
Peritoneal band extended from the upper end of ascending colon to the
Mamata Sar et al 2021 | inferior surface of the right lobe of liver along with hepatoduodenal ligament
and cysto-duodenal ligament
S B Nayak et al 2021 | Gall bladder totally enclosed in the right free margin of the lesser omentum
Nayak SB et al., 2017 | cysto-duodenocolic ligament compression to both duodenum and colon
Erginel B et al., 2016 | Congenital peritoneal bands causing intestinal obstruction
Vishwajit Ravindra Deshmukh et al | 2016 | Cysto-duodeno-colic ligament
Nayak SB et al 2013 | Peritoneal fold from the right end of the greater omentum to the gallbladder
Sharma NA et al 2013 | cysto-duodenal and hepato-duodeno-colic ligaments
Narendra Padmini et al 2012 Anoma!ous peritoneal fold suspending gallbladder from undersurface of liver
extending upto transverse colon, mesocolon and second part of duodenum
Somayagi Nagabhooshana & Peritoneal fold connecting pyloric part of stomach, right colic flexure and gall
20M
Venkata Ramana Vollala bladder
Ashaolu JO et al,, 2011 | Cysto-duodenal ligament in 35% of cadavers
Tal Raphaeli et al 2009 Ladd’s band- A single, thick adhesive band from the lateral abdominal sidewall
P to the hepatic flexure of the colon resulted in a complete colonic obstruction
Padmini N et al 2008 | Cystogastrocolic fold with atrophy of gallbladder
Pinedo-Onofre JA & Guevara-Torres L | 2007 | 0.37% incidence of omental torsion in cases presenting with acute abdomen
Mongardini M et al 2005 | Ladd’s band

Case report

During routine dissection of cadavers in practical
classes of first-year undergraduate students, a rare
uncommon peritoneal fold extending from the
gallbladder to the transverse colon was observed. This
was found in a 50-year-old male embalmed cadaver
in the Department of Anatomy, Institute of Medical

Sciences, Banaras Hindu University, Varanasi, India.
No pathological or traumatic lesions or surgical
marks were observed in the abdominal region. The
abdominal cavity was carefully dissected and the
supracolic compartment was meticulously exposed
(Fig. 1A). After reflecting the visceral surface of the
left lobe of the liver, the supracolic compartment was

Figure 1. A: Dissected abdominal cavity showing supra-colic and infra-colic compartment. In the supra-colic compartment, a peritoneal fold connecting the gallbladder
and the transverse colon named as Cholecysto-colic Ligament. B: Showing clear demarcation of Cholecysto-colic Ligamen
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properly visualized. The Lesser omentum was found to
be thin and was attached from the lesser curvature of
the stomach to the porta hepatis. The gallbladder was
situated along the inferior surface of the right lobe of
the liver. An accessory peritoneal fold was observed in
relation to the gallbladder and transverse colon, which
extended approximately from half of the body of the
gallbladder to the hepatic flexure of the transverse
colon. This accessory fold of the peritoneum is termed
the Cholecysto-colic ligament, which measured 2.5
cm in length and 3.5 cm in breadth in the present case
(Fig. 1B). Measurements were taken by digital vernier’s
caliper. No neurovascular structures were observed
within the ligament. This accessory peritoneal fold was
differentiated from the peritoneal adhesions by tracing
the two layers around the gallbladder and transverse
colon. The continuity of the two layers confirmed
its identity as the Cholecysto-colic ligament, thus
differentiating it from other peritoneal adhesions. No
other anomalous peritoneal fold was found in cadaver.

Discussion

Anomalous peritoneal folds have been documented
by various authors. Generally, these anomalous
folds are common in supracolic as compared to
infracolic compartment. It has been seen more
commonly in relation to lesser omentum, gall bladder,
duodenum and colon. These are tabulated with actual
findings and associated anomalies (Table 1). Cysto-
duodenocolic ligament has been found to be associated
with compression to both duodenum and colon®.
Anomalous peritoneal fold suspending gallbladder
from under surface of liver extending to transverse
colon, mesocolon and second part of duodenum was
also found®. Anomalous peritoneal folds involving gall
bladder is generally associated with more than one
viscus like colon and duodenum. In present case, fold
was found only between gall bladder and transverse
colon, which makes it a unique finding,

Embryologically, a single gut tube is attached initially
to body wall by ventral and dorsal mesogastrium.
During further development, most of the ventral
mesogastrium undergoes regression and persists only
in the region of stomach and initial part of duodenum.
With differential growth and rotation of different
viscera and parts of gut, peritoneal folds become more
complex. The developing liver divides this ventral fold
into the Falciform ligament, which connects the liver
with the ventral body wall, and the Lesser omentum
which connects the porta hepatis of the liver with the
stomach and first part of the duodenum.? Persistent
ventral peritoneal fold in other sites of the gut tube
due to abnormal development present as accessory
peritoneal folds such as the Cholecysto-duodeno-
colic ligament. Ashaolu et al. classified the peritoneal
folds/ligaments into two types: Type I are those with
partial attachment to the surface of the gall bladder
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and Type II are those which are attached to the whole
gall bladder". Type I, the partial type is common
and usually associated with abnormal development
of gall bladder and inefficient emptying of bile with
other gastrointestinal disturbances®. Meilstrup et
al. reported that persistence of such connections
in developing gall bladder with the duodenum and
transverse colon may cause different developmental
anomalies in gall bladder like Phrygian cap, polyploid
cholesterolosis, and anomalies of the valve of Heister
situated in the neck of gall bladder®. If the Cholecysto-
colic fold extends to the liver and duodenum, then it is
termed the Cholecysto-duodeno-colic ligament which
is commonly related to developmental anomalies of
the liver’. It is also reported in some cases that the
thickness of the gall bladder wall increases at such
sites of accessory peritoneal fold attachment. The
plausible reason behind this may be the resistance
offered by these folds during gall bladder distension'.
In a case report, Cholecysto-colic ligament was found
to be associated with other accessory peritoneal folds
which blocked the epiploic foramen of winslow!. In the
present case, no other accessory peritoneal folds were
found. However, the gall bladder wall thickness was
evident at the site of the Cholecysto-colic ligament
attachment. In the present case the gallbladder was
situated in the gallbladder fossa, but there are reports
on floating gallbladders with mesenteries. In one of
the studies performed on 27 patients, there were 13
lumbar, nine pelvic and five iliac gallbladders, with
poor function in 20 of them’. When gallbladder floats
in a mesentery or any abnormal fold like the one being
reported here, there is a high chance of volvulus
formation®. Knowledge of this type of anomalous fold
is useful in differentiating pathological constrictions
due to ulcerations from anatomical constrictions due
to peritoneal folds.

Most of the abnormal folds are asymptomatic and
go unnoticed throughout life. Some of them might
be involved in physiological change in activity of gall
bladder and colon. It may be involved in harbouring
disease processes or serve as channels for the spread of
malignancies. Sometimes, it also causes compression
and obstruction of the hollow viscera. Peritoneal fold
compressing duodenum was found in a radiological
observation®. Liu et al. reported a congenital band
compressing jejunum!. When the peritoneal folds
enclosing the gall bladder are very long, they might
result in a condition known as “Floating gallbladder”
and result in torsion or volvulus formation. This fold of
peritoneum might cause adverse effects in the normal
functioning of the gallbladder and the gut. These
peritoneal folds, in addition to affecting the liver and
gall bladder, may also cause constrictions in the large
intestine and create resistance to normal peristaltic
movements”.

Knowledge of such developmental variations is very
crucial for surgeons while performing surgeries on
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the gallbladder, liver and intestines. Such accessory
peritoneal folds may obstruct the laparoscopic field
and access during surgery®. The presence of such
variations may hinder visualization of the Calot’s
triangle in laparoscopic cholecystectomy, adding
difficulties to the surgical procedure?®.

Conclusion

Awareness about possibility of accessory
peritoneal folds is extremely important as it alters the
conventional surgical and radiological filed of interest.
It can also form recesses which can harbour exudates
of inflammatory processes. These folds often go
unnoticed andreportedrarelyinliterature as compared
to actual statistics because these are often observed
in an emergency procedure for an acute abdomen.
Therefore, knowledge and healthy suspicion of such
variation is imperative during gallbladder surgeries,
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