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Short 
communication

1	 Introduction

Normally the liver consists of two lobes, right and left 
demarcated by peritoneal ligaments. On posteroinferior 
surface, the right lobe consists of caudate and quadrate lobes.

There are many kinds of congenital abnormalities of the 
liver as agenesis of lobes, absence of its segments, deformed 
lobes, lobar hypotrophy or atrophy, transposition of the gall 
bladder. The incidences of congenital anomalies of human 
liver are rare (AKTAN, SAVAS, PINAR  et  al., 2001) and 
occurrences of these are rarer than almost in any other organ 
of the body (WAKEFIELD, 1898). The incidences of the 
anomalies are high in society but these remain unnoticed 
as most of these are asymptomatic (AKTAN, SAVAS, 
PINAR et al., 2001). These may be detected at any age as an 
accidental finding (DAVER, BAKHSHI, PATIL et al., 2005) 
during diagnosing for other diseases. It is important to keep 
in mind about the anomalies of liver during the preoperative 
diagnosis as it will be helpful for surgeons in planning biliary 
surgery or a portosystemic anastomosis (AKTAN, SAVAS, 
PINAR et al., 2001).

Under the present study a case of rare morphology of 
the liver in which there is furrow in right lateral surface of 
liver (Figure 1), duplication of caudate lobe and an oblique 
fissure in the inferiorly placed caudate lobe (Figure  2). 
These anomalies were detected during examination of 
livers in the cadaver of a 55 year aged male in Department 
of anatomy, CSM Medical University Lucknow UP India. 
The major fissures are important landmarks for interpreting 
the lobar anatomy and locating the liver lesions. But the 

anomalies noticed in this case may confuse the clinicians and 
radiologists.

Procedures like laparoscopic hepatectomy and laparoscopic 
thermal ablation for patients with hepatic tumour, are 
commonly used (KANEKO, TAKAGI and SHIBA, 2002). 
In any operative procedure involving the liver, a surgeon’s 
knowledge of hepatic anatomy is vital in determining the 
patient’s diseases’ outcome. Hepatic imaging is usually 
performed to diagnose primary or metastatic liver diseases 
(SAHANI and KALVA, 2004). In the era of imaging and 
minimally-invasive approaches, it is imperative on the part 
of both the radiologists and operating surgeons to have a 
thorough knowledge of the anatomy and the commonly-
occurring variations of this organ. Hence to alert clinicians, 
surgeons and radiologists and to add information of variants 
to the data base of anatomists including morphologists the 
study has been carried out.

2	 Case Report

During routine dissection, it was a 55 year aged male 
cadaver in which it was found that the liver with morphology 
of multiple variations such as the caudate lobe was divided 
into two lobes by a fissure having length of 2.5 cm along 
with a notch on superior surface of caudate lobe (Figure 2), 
another fissure of length, 2.0 cm was located in inferiorly 
placed caudate lobe, a vertical fissure of length, 6.0 cm and 
depth, 0.2 cm was found on right lateral surface (Figure 1) 
and the left lobe was hypoplastic (Figure 3). The anterior 
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surface was normal with falciform ligament at normal site. 
The gallbladder was normally placed in fossa for gallbladder. 
There was no other abnormality in this liver.

Figure  3. Superior surface of liver. DCL- duplicated caudate 
lobe, N- notch on the superior border of caudate lobe of liver, 
LL- left lobe of liver.

Figure 1. Right lateral surface of liver presenting fissure.

Figure  2. Posteroinferior surface of liver. FLV-fissure for 
ligamentum venosum, CL-caudate lobe, OF- oblique fissure, 
PH- porta hepatis.

3	 Discussion

The caudate lobe was noticed made up of two portions, 
connected by a narrow parenchymal bridge, which is known 
as the caudate isthmus. The first part was situated to the 
left of the inferior vena cava, corresponding to the Spiegel’s 
lobe or Couinaud’s segment. The second part extended 
in front of and to the right of the inferior vena cava. This 
second part was also extending caudally as a caudate process. 
This is termed as the paracaval portion (MAZZOITTI and 
CAVALLARI, 1997).

In continuation a notch on the superior border of caudate 
lobe was also detected (Figure  2). The fissure extended 
from this notch obliquely dividing the caudate lobe into 
two parts. No literature is available on this notch. Kogure, 
Kuwano, Fujimaki et al. (2000) also noticed another notch 
along the inferior border in approximately half of the 
patients undergoing hepatectomy. Same notch was also 
described by (JOSHI, JOSHI and ATHAVALE, 2009) in 
their study. Kogure, Kuwano, Fujimaki  et  al. (2000) were 
of the view that this external notch may be a vestige of the 
portal segmentation of the caudate lobe, as demonstrated 
in animal livers. Similarly the notch observed by the author 
may also be caused by portal segmentation of caudate lobe.

A fissure in the caudally placed lobe (Figure 2) observed 
in present case has also not been reported therefore 
comparative analysis is not possible. However, it may lead to 
misinterpretation of imagery.

Prominent vertical grooves on the anterosuperior surface 
were found in 6% of the livers by (JOSHI, JOSHI and 
ATHAVALE, 2009). Higher incidences of such grooves 
were observed by (MACCHI, FELTRIN, PARENTI et al., 
2003; AUH, RUBENSTEIN, ZINNSKY  et  al., 1984). 
But in this case, vertical groove on right lateral surface 
was observed (Figure  1). This is not reported so far. 
According to (SCHAFER and SYMINGTON, 1896) and 
(DE BURLET, 1910) (as quoted by Macchi et al. (2003), 
such diaphragmatic sulci result from uneven growth of the 
hepatic parenchyma caused by variable resistance offered 
by different bundles of the diaphragm muscle (MACCHI, 
FELTRIN, PARENTI  et  al., 2003). But more recently, 
radiological and corrosion cast studies have attributed the 
formation of this type of sulci to the existence of weak zones 
of hepatic parenchyma, represented by the portal fissures 
between the adjacent sagittal portal territories. These weak 
zones offer a lower resistance to external pressure of the 
diaphragm (MACCHI, FELTRIN, PARENTI et al., 2003; 
MACCHI, PORZIONATO, PARENTI  et  al., 2005). 
Macchi et al. (2003) suggested that the diaphragmatic sulci 
could represent a useful landmark for surface projection 
of the portal fissures and of the hepatic veins and their 
tributaries running through them.

According to (AUH, LIM, KIM et al., 1994) the accessory 
hepatic fissures are potential sources of diagnostic errors 
during imaging. Any collection of fluid in these fissures may 
be mistaken for a liver cyst, intrahepatic haematoma or liver 
abscess. Implantation of peritoneally-disseminated tumour 
cells into these spaces may mimic intrahepatic focal lesions 
(AUH, LIM, KIM et al., 1994).

Thus knowledge of variations in the liver may be of 
paramount importance to clinicians to diagnose hepatic 
diseases, surgeons for carrying out liver related surgery, 
imaging personals for avoiding misinterpretation of images 
and anatomists and morphologists for new variants.



Duplicate caudate lobe of liver

J. Morphol. Sci., 2013, vol. 30, no. 4, p. 309-311 311

Acknowledgements: The article is dedicated to the 
father of author, Mr. Man Singh. The author is also thankful 
to HOD, for allowing the work and extending all the 
infrastructural facility in the department without which 
it was impossible to carry out. Last but not the least, all 
the employees of the department are worthy of thanks for 
providing the necessary assistance in getting the material.

References

AKTAN, ZA., SAVAS, R., PINAR, Y. and ARSLAN, O. Lobe and 
segment anomalies of the liver. Journal of Anatomical Society of 
India, 2001, vol. 50, n. 1, p. 15-16.

AUH, YH, LIM, JH., KIM, KW., LEE, DH., LEE, MG. and 
CHO, KS. Loculated fluid collections in hepatic fissures and 
recesses CT appearances and potential pitfalls. Radiographics, 1994, 
vol.  14, p.  529-40 PMid:8066268. http://dx.doi.org/10.1148/
radiographics.14.3.8066268

AUH, YH., RUBENSTEIN, WA., ZINNSKY, K., KNEELAND 
JB, PARDES, JC., ENGEL, IA., WHALEN, JP. and KAZAM E. 
Accessory fissures of the liver: CT and sonographic appearance. 
American Journal of Roentgenology,  1984, vol.  143, p.  565-72. 
PMid:6331736.

DAVER, GB., BAKHSHI, GD., PATIL, A., ELLUR, S., JAIN, M. 
and DAVER, NG. Bifid liver in a patient with diaphragmatic hernia. 
Indian Journal of Gastrenterology,  2005, vol.  24, n.  1, p.  27-28. 
PMid:15778526.

JOSHI, SD., JOSHI, SS. and ATHAVALE, SA. Some interesting 
observations on the surface features of the liver and their clinical 
implications. Singapore Medical Journal, 2009, vol. 50, n. 7, p. 715. 
PMid:19644629.

KANEKO, H., TAKAGI, S. and SHIBA, T. The current state of 
laparoscopic surgery for abdominal parenchymatous organs. Nippon 
Geka Gakkai Zasshi, 2002, vol. 103, p. 746-51. PMid:12415844.

KOGURE, K., KUWANO, H., FUJIMAKI, N. and MAKUUCHI, 
M. Relation among portal segmentation, proper hepatic vein and 
external notch of the caudate lobe in the human liver. Annals of 
surgery, 2000, vol. 231, p. 223-8. PMid:10674614. http://dx.doi.
org/10.1097/00000658-200002000-00011

MACCHI, V., FELTRIN, G., PARENTI, A. and DE CARO, R. 
Diaphragmaic sulci and portal fissures. Journal of anatomy, 2003, 
vol. 202, n. 3, p. 303-8. PMid:12713270 PMCid:PMC1571083. 
http://dx.doi.org/10.1046/j.1469-7580.2003.00160.x

MACCHI, V., PORZIONATO, A., PARENTI, A. MACCHI, C., 
NEWELL, R. and DE CARO, R. Main accessory sulcus of the 
liver. Clinical anatomy, 2005, vol. 18, p. 39-45. PMid:15597371. 
http://dx.doi.org/10.1002/ca.20030

MAZZOITTI, A. and CAVALLARI, A., eds. Techniques in liver surgery. 
London: Greenwich Medical Media, 1997. vol. 103, p. 151-4,353.

SAHANI, DV. and KALVA, SP. Imaging of Liver. The 
Oncologist.  2004, vol.  9, p.  385-97. PMid:15266092. http://
dx.doi.org/10.1634/theoncologist.9-4-385

WAKEFIELD, PA. Congenital malformation of the liver-
absence of the lobus spigelii, rudimentary quadrate and left 
lobes with enlargement of the right lobe. Journal of Anatomy 
and Physiology,  1898, vol.  33, n.  1, p.  50-53. PMid:17232357 
PMCid:PMC1327974.

 Received March 24, 2013 
Accepted December 19, 2013

http://dx.doi.org/10.1148/radiographics.14.3.8066268
http://dx.doi.org/10.1148/radiographics.14.3.8066268
http://dx.doi.org/10.1097/00000658-200002000-00011
http://dx.doi.org/10.1097/00000658-200002000-00011
http://dx.doi.org/10.1046/j.1469-7580.2003.00160.x
http://dx.doi.org/10.1002/ca.20030
http://dx.doi.org/10.1634/theoncologist.9-4-385
http://dx.doi.org/10.1634/theoncologist.9-4-385

