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ABSTRACT

Human gall bladder has a distinct anatomical entity with significant clinical implications. The present study was

carried on cadavers during undergraduate dissection, in the Department of Anatomy, Karuna Medical College,

Vilayodi Kerala India. The purpose of this study was to determine the anatomy of gall bladder and variations associated to them.The growing
importance of such variations lie not only from the point of biliary disease but also with respect to the various invasive techniques in the
treatment of gall bladder and extrahepatic bile duct disease. Cases of gall bladder with Phrygian cap, Hartmann's pouch and cholelithiasis
arereportedin the present research study.

INTRODUCTION

The gallbladder is affected by many congenital anomalies, which
may affect its location size and morphology. Some of these
malformations are rare. It has gained interest in laparoscopic
cholecystectomy. Injuries caused during laparoscopic
cholecystectomy can cause significant morbidity and even
mortality.

Hartmann's pouch (Diverticulum)

Hartmann's pouch (Diverticulum) is of congenital or acquired type.
The congenital type has all three layers of gall bladder wall, whereas
the acquired variety is a result of any disease process and has little or
no smooth muscle in its wall. Diverticulum of the gall bladder may
remain uneventful or present with an array of clinical signs and
symptoms. It is often associated with cholelithiasis and carcinoma
of gall bladder(Rajguruetal., 2012).

Cholelithiasis

Impaction of gall stones within the gall bladder results in formation
of mucocele. Absorbed bile is replaced by mucous secreted by gall
bladder epithelium. gall stones within Hartmann'spouch causes
obstruction of common hepatic duct by extrinsic compression
known as Mirizzi sign. Its clinical manifestation is intermittent or
persistent jaundice (Cherukuri et al., 1998). The presence of
Hartmann's pouch is not being identified preoperatively.
Identification of presence of Hartmann's pouch and cholelithiasis is
important during surgery to prevent intra operative and post-
operative complications.

Phrygian cap deformity

Phrygian cap deformity of fundus of gall bladder was found in one
specimen. Aseptum which divides the gallbladder into two cavities
joined by a canal has been described as a stricture (Beilby, 1967), a
septate gallbladder (Mohan, 1965), and an 'hourglass' gallbladder
(Harlaftis et al., 1977). This is in contrast to multiple septae where
only 13 cases (Jena etal., 1977; Toombs etal., 1982). A differentiation
can be drawn between congenital and acquired forms of septum by
the presence of adenomyomatosis in the acquired group (Jutras et
al., 1960). However, not all agree (Aguirre et al., 1969).
Adenomyomatosis may be of a segmental nature, which giverise to
an'hourglass' deformity of the gallbladder.

The phrygian cap, a triangular deformity of the gallbladder fundus
as seen on X-ray and ultrasound, is a fairly common anatomical
variant. It probably has a similar aetiology to a congenital septum,
although it does not give rise to symptoms. When the fundus of the
gallbladderis folding over the body of the gallbladder, the“Phrygian
cap” variation is created. In many cases with “Phrygian cap”
deformity, there is a mucosal fold created, which partially
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subdivides the lumen of the organ.

MATERIALS AND METHOD

Study was carried out to determine the external morphology of the
gall bladder obtained from 50 specimens collected from 10%
formalin fixed human cadavers during routine undergraduate
dissection in the Department of Anatomy, over a period of 8 years by
routine procedure of standard dissection of cadavers. 10% formalin
fixed cadavers were studied in detail about their position, shapes
and dimensions.

The cadavers were embalmed with routine embalming solutions for
anatomical dissection. Skin over rectus sheath and linea alba was
incised and vertically along the middle of the rectus muscle the
abdominal cavity was opened. Peritoneal cavity was exposed. Liver
was pulled superiorly and tilted its inferior margin to expose the
lesser omentum. Anterior layer of the peritoneum was removed
fromthe omentum.

The anatomy of all the gall bladders was macroscopically studied for
identification of Hartmann's pouches. Further lumen of gall bladder
was dissected to check the gall stones within the lumen of body,
neckandHartmann's pouch.

OBSERVATION:

Hartmann's pouch

The Hartmann's pouch was formed in the luminal surface of the gall
bladder as a solitary diverticulumincidence of this sortis reported to
be 9% as reported in literature. This important anatomical as well as
clinical entity should be differentiated from other types of
congenitalanomalies and pathological states of gall bladder.

Figure 1: Specimen indicating Hartmann's pouch

The diverticula found in the present study were congenital, i.e., true
diverticula, as they were solitary, external out pouching of the gall
bladder wall, without calculi and without any breach of mucosa. No
internal saccular lesions were observed in the interior of the gall
bladder.No pathology was detected in these specimens.
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Phrygian cap

A Phrygian cap is a common variant and does not give rise to
symptoms. In order to cause symptoms, the connection between
the two gallbladder cavities must be very narrow, obstructing the
flow of bile between them.

Figure 2:Specimenindicating Phrygian Cap
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In the case of Phrygian cap, the folding of the fundus was oriented
upwards. Solitary or multiple septa can be found inside the
gallbladder. These septa may cause stasis of the bile and formation
of stones.

DISCUSSION

Hartmanns pouch

Hartmann's pouch is a sacculation found in the neck of gall bladder
i.e frequent butinconstant feature of human gallbladders. There is a
significant association between the presence of Hartmann's pouch
and stones (p < 0.05). Adhesions between the cystic duct and the
neck of the gallbladder are responsible for Hartmann's pouch.
Hartmann's gallbladder pouch is a morphologic rather than an
anatomic entity (Charyshkin, AL 2013). True diverticula may or may
notbeinvolved in the pathology within the gall bladder.

Hartmanns pouch of gall bladder was found in a total of nine (9%)
cadavers out of one hundred. Congenital diverticula (true) includes
all three histological layers of the gallbladder . A Pseudo diverticula
have an acquired cause and may develop multiple fundal lesions,
internal saccular lesions without external hernia like protrusions
and little or no smooth muscle may be present in gall bladder wall.
(JabaRajguru, ShilpiJain, Satyam Khare, Ratna R Fulzele, 2013).

Congenital diverticula contract following a fatty meal in absence of
secondary inflammatory pathology, whereas the acquired
diverticulum is visualized and does not contract normally as
inhibition by mechanical traction factors or since there is no
muscularis mucosae present to respond to normal stimulus and
exhibit as hernia like protrusions of gall bladder mucosa through
intramural diverticulosis(K.LakshmiKumariand Vijaya Babu, 2014).

PHRYGIAN CAP

Incidence of phrygian cap is 4% and is normally asymptomatic but
can be misinterpreted as liver lesion in imaging studies. it IS
recognized with ultrasound, CT, MRI, and delayed scans of
scintigraphy. The“Phrygian cap” gallbladder is considered to empty
atanormal rate. The folded fundus of the gall bladder, referred to as
the Phrygian cap, was reported in 3%-7.5% of the 14 cases by
Lichtenstein & Nicosia (1955) due to disproportion between the
size of the gall bladder and that of the gall bladder bed. Deutsch
(1986) found this anomaly in.0.33% and considered it as non-
developed form of congenital septum. Gore et al (2000) found it in
1%-6% of population and observed a fold or septum between the
bodyand the fundus.

In the present study, folded fundus (Phrygian cap) was found which
was similar to that of Lichtenstein & Nicosia (1955) and Gore et al
2000) with presence of a septum as reported by de sepel et al (2003),
Chalkoo (2009) andTalpuretal (2010) recently.

It is the most common congenital anomaly of the gallbladder and
can simulateamassin theliver during hepatobiliary imaging, which
may suggest a tumour. It can also simulate a duplication of the
gallbladder. It is a benign anatomical abnormality, per se usually

asymptomatic unless complicated with calculus or a calculus
cholecystitis. Gall bladder with Phrygian cap deformity can lead to
misdiagnosis of gall bladder stones on B-mode ultrasonography.

Preferred mode of diagnosis for Phrygian cap is cholescintigraphy
and multi-phase MRI, as Ultrasonography and CT are inconclusive.
Phrygian cap has to be differentiated from septate gallbladder, hour
glass gall bladder, bilobed gallbladder and other congenital
anomalies of gall bladder. Prophylactic cholecystectomy is not
indicated in patients with Phrygian cap deformity alone as itis of no
pathological significance.

CONCLUSION

Theliver, gall bladderand the biliary ductal system develop from the
hepatic diverticulum of the foregut, at beginning of the fourth week
of development. The diverticulum proliferates into the septum
transversum dividing into two parts i.e the cranial part being
primodium for the liver and the bile ducts, while the caudal part
givesrise to the gall bladder as solitary, external out pouching of the
gallbladderwall.

Cholelithiasis which is a pathological entity has been witnessed in
cadaveric dissection of present research study conducted, though
notaccounted because of meageranatomical relevance.

Though the occurrence of bizarre forms of variations of the
gallbladder have been well known in form of numerous case
reports.These variations may remain asymptomatic but often lead
to complications and therefore have definite clinical bearings. Given
the fact that most of interventional procedures are done
laparoscopically, and there has been phenomenal increase in the
number of laparoscopic cholecystectomies in this present era.
Comprehensive study of the morphological variations of the gall
bladder and theirincidence is relatively scarce. The present research
study favors prevailing literature.
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