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ABSTRACT

Research’s has been done on segmental anatomy of liver, but work done about 
diaphragmatic fissures and accessory sulci of liver are scanty. We found a 

large and deeply notched liver on anterosuperior surface of right lobe of liver. 
A muscular diaphragmatic fold is also present in right dome of diaphragm 
that can be clearly seen from inferior view of diaphragm. Knowledge of these 
variations may be of use of radiologists and surgeons to prevent making 
misdiagnosis. Knowledge of these fissures can avoid confusions during 
hepatic resection and transplantation.
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INTRODUTION

Liver is the largest gland of human body. It is wedge shaped and it consists 
of both exocrine and endocrine parts. It is situated under the right dome 

of diaphragm [1]. Anatomically, the liver is divided into right and left lobes by 
the line of reflection of falciform ligament anteriorly, fissure for ligamentum 
venosum posteriorly, and fissure for ligamentum pteres inferiorly [2]. The 
anatomical right lobe is larger (5/6) than the left lobe (1/6). The anatomical 
right lobe is further divided into smaller lobes called quadrate and caudate 
lobes.

The musculotendinous diaphragm is related to superior surface of liver. The 
exertion of diaphragmatic costal pressure results in the formation of the 
diaphragmatic fissures which may be shallow or deep [3]. Their presence is 
incidentally reported during the radiological procedures, cadaveric dissection 
or autopsy study [4]. Some authors believe their occurrence to be congenital 
[5]. While other authors consider due to genetic predisposition [6]. 

The liver, gall bladder and biliary duct system arise as a ventral outgrowth-
hepatic diverticulum-from the caudal part of the foregut early in the 4th week 
of intrauterine life. Wnt/beta-catenin signaling is involved in the induction of 
the hepatic diverticulum. Therefore, the span of activity and shift of hepatic 
growth zones are dependent on Wnt/beta- catenin activity. Lack of genetic 
guidance in the younger age groups can lead to formation of the accessory 
sulci [7]. The diaphragmatic fissures and the accessory sulci are of different 
shapes being linear, horizontal and curved. They can be of various lengths 
and depths ranging from single to multiple in numbers [8].Furrowing in the 
surface of the liver caused by the invaginations of the muscular diaphragm and 
peritoneum is termed as accessory fissures [9].The diaphragmatic fissures are 
not genuine fissures but accessory fissures seen on the inferior surface of the 
liver are called true fissures as they are caused by the infolding peritoneum. 
Hepatoogy is complete only with the knowledge of the diaphragmatic fissures 
and the accessory sulci.

CASE REPORT

During regular dissection classes of first year medical graduates at AIIMS 
Bhopal, variation in the right lobe of liver was noted in a male cadever 
aged approximately 50-55 yrs. The liver was large and occupied whole of 
the right hypochondrium, upper part of the epigastrium and part of the 
left hypochondrium. The right lobe of the liver has one deep notch on the 
anterosuperior surface (Figures 1-4). Muscular diaphragmatic fold is also 
present in right dome of diaphragm that can be clearly seen from inferior 
view of diaphragm (Figure 5).
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Figure 1) A single broad and deep diaphragmatic fissure causing a wide prominent 
notch on the antero superior surface of the liver (ANTERIOR VIEW OF LIVER).

Figure 2) One deep diaphragmatic fissure seen on the superior surface of liver causing 
notched appearance. (Superior View of Liver).
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DISCUSSION

Variations in the lobes of the liver are very rare. Presence of unusual lobes 
or fissures may lead to wrong radiographic diagnosis. Fitzgerald et al., 
[10] have reported the presence of an additional lobe. The preoperative 
imaging of the unusual lobe had led to the misdiagnosis as a lesser omental 
lymphadenopathy. Llorente and Dardik [11] have reported the presence of a 
large symptomatic accessory liver lobe in a 70-year-old female. The accessory 
lobes of liver may herniate into the thorax through the diaphragm and cause 
serious problems [12]. In an extensive study conducted by Joshi et al. on 
variations of the liver, notching along the inferior border of the caudate lobe 
was found in 18% of livers, a vertical fissure was found in 30% of livers, 

and prominent papillary process was found in 32% of cases [13]. Accessory 
fissures may be present rarely on the antero-superior surface of the liver 
[14,15]. The accessory fissures are the potential source of errors in diagnosis 
in imaging techniques [16]. Collection of any fluid in accessory fissures may 
be mistaken for a cyst, liver abscess or intrahepatic hematoma. Studies are 
lacking with regards to the overall shape and size of the liver. In the current 
case, the right lobe of the liver had two large notches and the left lobe was 
larger than the right lobe. The liver occupied both the hypochondria and 
epigastrium completely. The presence of the unusual notches on antero-
superior surface of the right lobe may lead to radiological misdiagnosis.

CONCLUSION

The routine anatomy text books don’t even mention about the diaphragmatic 
fissures and accessory sulci/ fissures. The only source of their information 
is the research reports. The knowledge of the diaphragmatic fissures and 
accessory sulci may be gainfully utilized by forensic specialists while 
performing postmortem study as they mimic injuries of abdominal trauma, 
Radiologists while interpreting Sonograms, C.T. and M.R.I. scans. Also, 
Confusion during hepatic resection and transplantation can be avoided by 
hepatobiliary surgeons. 
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Figure 3) Inferior Surface of Liver.

Figure 4) Postero-Inferior Surface of Liver.

Figure 5) Folding in the Right Dome of Diapragm (Inferior View of Diaphragm) 
This folding is responsible for notch present in antero superior surface of right lobe 
of liver.
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