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Background: liver is a largest gland in our body but congenital abnormalities of liver are rare. Hepatic anomalies
can be due to defective development or due to excessive development of the liver.
Aims: to study various anomalies of liver morphology collected from cadavers.
Materials and methods: A total of 30 formalin fixed cadaveric livers (n=30), irrespective of the sex, were taken for
this study in the Department of Anatomy, Silchar Medical College, Silchar and Gauhati Medical College, Guwahati,
Assam. Four abnormal livers were found. These livers were then preserved and studied under day light.
Results: Four livers under study were examined and different types of morphological variations were observed
among them.
Conclusion: Anomalies in liver morphology are important for radiologist to prevent confusion during imaging
and also help surgeons to plan surgeries.
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BACKGROUND
The congenital malformations of liver are of in-
terest, as they throw light on some important
problems in the morphological anatomy of the
gland [1]. The congenital abnormalities of hu-
man liver are rare [2] and they are rarer than
almost any other organ of the body [1].
Liver develops from an endodermal evagination of the
foregut and from septum transversum mesenchyme [3].
The embryological basis of the anomalies of liver mor-
phology occurring in the course of organogenesis remains
to be elucidated [4].

The congenital malformations of the liver include
agenesis of the lobes, absence of segments,
deformed lobes, decrease in lobe size, atrophy
of the lobes and hypoplastic lobes [5]. Knowl-
edge of hepatic morphology anomalies is
important since they do not always remain
clinically latent. A general review of hepatic
anomalies can be divided into two categories,
i.e., anomalies due to defective development
and anomalies due to excessive development
of the liver [4].
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It is important to keep in mind the anomalies of
liver during the preoperative diagnosis because
it will be helpful for the surgeon in planning bil-
iary surgery or a portosystemic anastomosis [6].

MATERIALS AND METHODS

RESULTS AND OBSERVATIONS

A total of 30 formalin fixed cadaveric livers
(n=30), irrespective of the sex, were taken for
this study in the Department of Anatomy, Silchar
Medical College, Silchar and Gauhati Medical
College, Guwahati, Assam. These specimens
belonged to cadavers of unknown origins. The
study was conducted from July 2010 to Jun 2015.
Four types of abnormal livers were found. The
livers were taken out and preserved under 10%
formalin for further study. The study was ap-
proved by the institutional ethics committee of
the medical college and hospital.
On gross examination, colour, consistency and
texture of the abnormal parts were studied and
various parameters (length, breadth, thickness,
weight) were measured under day light.

Out of 30 livers, four types of abnormal livers
were found.

Table 1: number and percentage of morphologically ab-
normal and normal livers.

Morphological normal and abnormal 
livers

Normal 24 80%

Tongue like projection of left lobe 3 10.01%

Fusion of quadrate lobe with left lobe 1 3.33%
A projection of left lobe towards 

quadrate  lobe with accessory fissure 
on left lobe

1 3.33%

Accessory lobe, fissures & absence of 
gall bladder fossa with gall bladder.

1 3.33%

Total 30 100%

Number of livers & 
the percentages

Three livers with tongue like elongated left lobe
were numbered as 1, 2 and 3 (Figure 1,2 and 3).
The arbitrary points were taken at the base,
middle, apex of the elongated parts, at the tuber
omentale, at the upper end of the left lip of the
groove for ligamentum venosum and at the lower
end of the left lip of the groove for ligamentum
teres hepatis. Various parameters were measured
with tailor’s measuring tape, vernier caliper and
threads (figure 4, table 2 and 3). These three
livers were also compared with normal livers

of similar size, shape, and weight (table 2). Tis-
sues of elongated parts of the left lobes of each
of the livers were taken for histological study
under a light microscope after routine
haematoxylin & eosin (H and E) staining (figure
5).
Table 2: showing various parameters of elongated left
lobe of abnormal livers and left lobe of normal livers.

12.2cm

Measurements Abnormal 
liver no.1

Abnormal 
liver no.2

Abnormal 
liver no.3

Measurements of left 
lobe of normal livers 

without any 
elongated part

11.2cm 20.3cm 13cm 8.4cm 7.9cm

908.6 gm 1220.5 gm 570 gm 1253.7gm 922.4 gm

from upper end of left lip of groove for 
ligamentum venosum upto apex of 
elongated part (upto arbitrary apex 
on left lobe for normal liver)

from lower end of left lip of groove for 
ligamentum teres upto apex of elongated 
part (upto arbitrary apex on left lobe for 
normal liver)

from tuber omentale to apex of elongated 
part (upto arbitrary apex 
on left lobe for normal liver)

Weight

10.7cm 13.9cm 10.5cm 6.7cm 6.8cm

17.5cm 24.3cm 16.8cm 14.7cm

Table 3: Showing measurements of thickness of elongated
parts of three abnormal livers.

Abnormal Abnormal

liver no.1  liver no.3 

at the base 0.6 cm 1.2 cm 0.8 cm

 at the middle 1 cm 1 cm 1 cm

near the apex 0.4 cm 0.5 cm 0.4 cm

Abnormal 
liver no.2 

Thickness 

Measurements of thickness 
of the elongated parts 

On histological examination under H and E stain-
ing, it was found that the elongated part of
abnormal livers was liver tissue (figure no.5) and
thus fibrous appendix of liver was excluded.
Fibrous appendix of liver is a fibrous band at
the left end of the adult left lobe which may
appear as an atrophied remnant of the more
extensive part of the left lobe found in children [7].
Other than the three livers with tongue like elon-
gated left lobe, a liver was found with weight
1210 gm having fusion of quadrate and left lobe
(Figure 6).
Fig. 1: showing liver no.1 with tongue like elongated left
lobe.
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Another liver of 1239 gm weight was found with
a projected mass of 2 cm ×3 cm size from left
lobe towards quadrate lobe (figure 7). There was
an accessory fissure on left lobe (figure 7).
The fourth type of abnormal liver was found with
weight 1310 gm having fissures on the right and
left lobe. One accessory lobe was observed be-
tween porta hepatis above and quadrate lobe
below. There was absence of gall bladder fossa
and gall bladder (figure 8).
Fig. 2: showing liver no.2 with tongue like elongated left
lobe.

Fig. 3: showing liver no.3 with tongue like elongated left
lobe.

Fig. 4: showing measurements of elongated left lobe of
abnormal livers and left lobe of normal livers with
tailor’s tape, vernier caliper and threads.

Fig. 5: photomicrograph of elongated part of abnormal
liver no.1 showing liver tissue.

Fig. 6: showing liver with fusion of quadrate and left
lobe.

Fig. 7: showing liver with a projected mass (black arrow)
from left lobe towards quadrate lobe with accessory
fissure (red arrow) on left lobe.

Fig. 8: showing liver with accessory fissures and acces-
sory lobe. Both gall bladder fossa and gall bladder were
absent. (‘Q’ for quadrate lobe and ‘LT’ for ligamentum
teres).
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DISCUSSION
The variations that have been observed in the
anatomy of the human liver have been classi-
fied as congenital or acquired [8]. Congenital
changes in the organ are characterized by the
following aspects: a) lobes separated by glands
(considered to be a congenital variation by some
anatomists); b) atrophy at some locations in the
parenchyma; c) presence of only one lobe;
d) presence of multiple  lobes,  typically  involv-
ing numerous divisions of the right lobe; e) small
lobes; f) peduncular lobes; g) lobes without
division; and h) accessory lobes. Acquired
changes in liver morphology are represented by
the following characteristic features:
i) linguiform lobe ii) costal organ with very small
left lobe iii) deep renal impressions and
“corset” type constriction and iv) local inflam-
mation of the organ or gallbladder [9].
Congenital changes in the form of an enlarge-
ment of the left lobe are greater than what may
occur in the right [10]. According to Haaga et al
[11]. common normal variants in liver morphol-
ogy include horizontal elongation of the lateral
segment (Bismuth-Couinaud segment II) of the
left hepatic lobe, which can extend into the left
upper abdominal quadrant and eventually abut
or even wrap around the splenic contour. This
anatomic vari-ant  is more common in women
than in men [11].
Tongue like elongation of left lobe of liver was
reported by authors like Hammond LJ [10], Chiba
S et al. [12], Dunlop DJ et al. [13], Sultana S et
al. [14]. A recent study  by Arya RS et al. [15]
reported 15% liver (nine out of total 60 cadav-
eric livers) with tongue like elongation of left
lobe whereas another study by Nayak BS et al.
[16] reported 1.81% livers with extremely long
left lobe. Defective development of the left
hepatic lobe can lead to gastric volvulus.
Conversely, defective development of the right
lobe of liver either remains clinically latent or
leads to portal hypertension [4].
Aktan ZA et al [2] in their study found 14.81%
liver having fused left and quadrate lobe
whereas 3.70% livers having absent quadrate
lobe. In the present study, 3.33% livers have
fused left and quadrate lobe (figure 6 and table
1). Nayak BS et al. [16] reported 1.81% livers with

CONCLUSION

absence of fissure for ligamentum teres and it
was due to fused quadrate and left lobe of liver.
Arya RS et al. [15] found 5% livers with fused
quadrate and left lobe.
An Accessory lobe of the liver is an anatomical
abnormality that is rarely seen and is mostly the
result of embryonic heteroplasia [17,18]. There
are two types of accessory lobe of the liver: an
accessory lobe joined to normal hepatic tissue
and a lobe that is completely separate [19]. In
the present study, an accessory lobe (figure 8)
was present between quadrate lobe and porta
hepatis and joined to the normal hepatic tissue.
An accessory lobe of the liver can also be clas-
sified as pedunculated or sessile [20]. Another
liver with a projected mass from the left lobe
(figure 7) was observed in the present study and
the mass was a sessile accessory lobe of liver.
Arya RS et al. [15] reported 6.6% livers with ac-
cessory lobes in their study and Wang C et al.
[20] reported three cases with accessory lobes.
Most patients with accessory lobes have no
symptoms and are seldom diagnosed in the early
stages [20]. Most accessory lobes are discov-
ered unexpectedly during surgery or autopsy [20]
but it has been suggested that removal of known
accessory lobes should be considered because
of the risk for torsion [21].
According to Auh et al. [22] the accessory he-
patic fissures are potential sources of diagnos-
tic errors during imaging. Any collection of fluid
in these fissures may be mistaken for a liver cyst,
intrahepatic haematoma or liver abscess. In the
present study, one liver had accessory fissures
on both right and left lobes (figure 8) and an-
other liver had accessory fissure on the left lobe
(figure 7). Vinnakota et al. [23] studied 54 liver
specimens and found 10 livers with right lobe
accessory fissures and six livers with left lobe
accessory fissures. Mamatha Y et al. [24] found
10% livers with right and left lobe accessory fis-
sures.

Conflicts of Interests: None

Anomalies in liver morphology are important for
radiologist to prevent confusion during imaging
and also help surgeons to plan surgeries.



Int J Anat Res 2016, 4(4):3284-88.    ISSN 2321-4287 3288

Prabahita Baruah, Pradipta Ray Choudhury. ANOMALIES OF LIVER MORPHOLOGY: A STUDY ON CADAVERIC LIVER.

How to cite this article:
Prabahita Baruah, Pradipta Ray Choudhury. ANOMALIES OF LIVER
MORPHOLOGY: A STUDY ON CADAVERIC LIVER.  Int J Anat Res
2016;4(4):3284-3288. DOI: 10.16965/ijar.2016.462

REFERENCES
[1].   Wakefield PA. Congenital malformation of the liver

- absence of the lobus spigelii, rudimentary quad-
rate and left lobes, with enlargement of the right
lobe. Journal of Anatomy and Physiology
1898;33(1):50-53.

[2].   Aktan ZA, Savas R, Pinar Y, Arslan O. Lobe and seg-
ment anomalies of the liver. Journal of Anatomical
Society of India 2001;50(1):15-16.

[3].    Standring S. Gray’s Anatomy. Pelvic girdle and lower
limb, 40th edn. Edinburg, London, New York, Oxford,
Philadelphia, St. Louis, Sydney, Toronto: Elsevier
Churchill Livingstone, 2008. p. 1207–8.

[4].   Champetier J, Yver R, Létoublon C, Vigneau B. A gen-
eral review of anomalies of hepatic morphology
and their clinical implications. Anatomia Clinica
1985;7(4):285-299.

[5].   Daver GB, Bakhshi GD, Patil A, Ellur S, Jain M, Daver
NG. Bifid liver in a patient with diaphragmatic her-
nia. Indian Journal of Gastroenterology
2005;24(1):27-28.

[6].  Chhabra N, Shrivastava T, Garg L, Mishra BK. An
anatomic variant caudate lobe in a cadaver. Int J
Res Med Sci 2014;2:759-61.

[7].  Williams PL,  Bannister LH, Berry MM, Collins P,
Dyson M, Dussek JE, Ferguson MWJ. Gray’s Anatomy.
In Alimentary system, 38th edn. Edinburgh, London,
Newyork, Philadelphia, Sydney, Toronto: Churchill
Livingston; 1995. p. 1801–2.

[8].     Nagato AC, Silva MAS, Trajano ETL, Alves JN, Bandeira
ACB, Ferreira TA et al. Quantitative and morpho-
logical analyses of different types of human liver. J.
Morphol. Sci. 2011;28(4):275-279.

[9].  Royer M. Figado, Vias Biliares e Pâncreas. Rio de
Janeiro: Guanabara Koogan, 1959.

[10]. Hammond LJ. Congenital Elongation of the Left Lobe
of the Liver. Ann Surg. 1905 Jan;41(1):31-5.

[11]. Haaga JR, Dogra VS, Forsting M, Gilke-son RC, Ha
HK, Sundaram M. CT and MRI of the whole body in
gastrointestinal imaging. 5th Edn. Vol.2. Philadel-
phia: Mosby Elsevier; 2009. p.1458.

[12]. Chiba S, Suzuki T, Kasai T. A tongue-like projection
of the left lobe in human liver, accompanied with
lienorenal venous shunt and intrahepatic arterial
anastomosis.  Okajimas Folia anat Jpn. 1991
May;68(1):51–6.

[13]. Dunlop DG, Evans RM. Congenital abnormality of
the  l iver  initial ly  misdiag-nosed  as  splenic
haematoma. J R Soc Med. 1996;89(12):702–4.

[14]. Sultana S, Chandrupatla M, Swargam N, Jyothi A.
Elongation of left lobe of liver: A case report. Int. J.
of Allied Med. Sci. and Clin. Research 2015;3(2):152-
156.

[15]. Arya RS, Arya RC, Kumar A, Basan K, Singh B, Jangde
S. Study of Cadaveric Liver Lobe Anomaly. Indian
Journal of Clinical Anatomy and Physiology
2015;2(4):212-215.

[16]. Nayak BS. A Study on the Anomalies of Liver in the
South Indian Cadavers. Int. J.  Morphol.
2013;31(2):658-661.

[17]. Tancredi A, Cuttitta A, de Martino DG, Scaramuzzi R.
Ectopic hepatic tissue misdiagnosed as a tumor of
lung. Updates Surg. 2010;62(2):121-3.

[18]. Jambhekar K, Pandey T, Kaushik C, Shah HR. Inter-
mittent torsion of accessory hepatic lobe: An un-
usual cause of recurrent right upper quadrant pain.
Indian J Radiol Imaging. 2010;20(2):135.

[19]. Stattaus J, Kühl H, Forsting MZ. Diagnosis of an ac-
cessory liver lobe established by magnetic reso-
nance imaging-guided core biopsy. Gastroenterol.
2008;46(4):351-4.

[20]. Wang C, Cheng L, Zhang Z, Xie T, Ding H, Deng Q et al.
Accessory lobes of the liver: A report of 3 cases and
review of the literature. Intractable Rare Dis Res.
2012 May;1(2):86-91.

[21]. Elmasalme F, Aljudaibi A, Matbouly S, et al. Torsion
of an accessory lobe of the liver in an infant. J
Pediatr Surg 1995;30:1348.

[22]. Auh YH, Lim JH, Kim KW et al. Loculated fluid collec-
tions in hepatic fissures and recesses: CT appear-
ance and potential pitfalls. Radiographics
1994;14:529-40.

[23]. Vinnakota S, Jayasree N. A New Insight into the Mor-
phology of the Human Liver: A Cadaveric Study. ISRN
Anatomy 2013;2013:1-6.

[24]. Mamatha Y, Murthy CK, Prakash BS. Study on mor-
phological surface variations in human liver. Int J
Health Sci Res. 2014;4(11):97-102.


