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ABSTRACT 

  

Introduction: The aim is to analyze the new anatomical variant of caudate lobe. 

Materials and methods: 59 formalin fixed livers were collected from Department of Anatomy, Cochin, 

Kerala, India. Size, shape, accessory fissures, caudate process and papillary process of caudate lobe were 

noted. 

Results: Rectangular shaped caudate lobe in 57.6 % (photo 1), bicornuate in 12% (photo2), pyriform in 

18.6% (photo 3), inverted pyriform in 3.4%(photo 4), globular(photo 5) or heart shaped (photo 6) in 

remaining 10.2%. Vertical fissure extending upwards (photo 7) from lower boarder of caudate lobe was 

seen in 5.1%.Prominent papillary process (photo 8) was found on 3.4% cases. Oblique fissure on caudate 

lobe of the liver (photo 9) were found. 

Conclusion: The findings of our study may be helpful for surgeons and radiologist to avoid possible 

errors in interpretations and subsequent misdiagnosis, and to assist in planning appropriate surgical 

approaches. 

 

Key words- accessory fissures(AF),caudate lobe(CL), caudate process(CP), gall bladder(GB), inferior 

venecava (IVC), left lobe(LL), papillary process(PP), quadrate lobe(QL), right lobe(RL). 

 

INTRODUCTION 

The caudate lobe of the liver is 

described to be located on its posterior 

surface between inferior vena cava on the 

right, fissure for Ligamentum venosum on 

the left and porta hepatis anteriorly. Its right 

anterior part is connected to the right lobe of 

liver by caudate process. Below and to the 

left caudate lobe have small rounded 

papillary process. 
[1] 

The caudate lobe/ 

Spigelian lobe /Couinaud’s segment I is a 

well demarcated anatomic segment of liver. 

Its separation is seen not only on the surface, 

but also on the inside, with respect to blood 

supply and biliary drainage. 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. 
[2]

 Incidences of congenital anomalies of 

human liver are rare and occurrences of 

these are rarer than almost in any other 

organ of the body. 
[3,4]

 This study was 

carried out to ascertain the degree of 

anatomical independence of caudate lobe 

from rest of liver, to study morphology and 
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variations of caudate lobe to better the 

diagnosis and analysis of clinicopathological 

conditions such as cirrhosis of Liver. 

Although the segmental anatomy of the liver 

has been extensively researched, there are 

very few studies regarding the surface 

variations of the liver. Hence, we undertook 

this comprehensive study to observe and 

note the variations on the surface of the 

liver.  

 

MATERIALS AND METHODS 

59 formalin fixed livers were 

collected from Department of Anatomy. All 

the livers were apparently normal (any 

diseased or damaged livers were discarded) 

and belonged to adults of unknown age and 

gender. Any surface Variations from normal 

(as stated in Gray’s anatomy) were noted, 

evaluated and photographed. The study was 

approved by Institutional ethical committee 

from our university. Shape of caudate lobe, 

accessory fissures were noted 

 

RESULTS 

Rectangular shaped caudate lobe in 

57.6% (photo 1) bicornuate in 12% 

(photo2), pyriform in 18.6% (photo 3), 

inverted pyriform in 3.4%(photo 4), globular 

(photo 5) or heart shaped(photo 6) in 

remaining 10.2%. Vertical fissure extending 

upwards (photo 7) from lower boarder of 

caudate lobe was seen in 5.1%.Prominent 

papillary process (photo 8) was found on 

3.4% cases. Oblique fissure on caudate lobe 

of the liver (photo 9) were found. 

 
Table no: 1 

Shape of caudate lobe Percentage Figures 

Rectangular 57.6% Photo 1 

Bicornuate 12% Photo 2 

Pyriform 18.6% Photo 3 

Inverted pyriform 3.4% Photo 4 

Globular  
10% 

Photo 5 

Heart shaped Photo 6 

 

 
Photo 1.Photograph of posterior inferior aspect of liver showing 

rectangular caudate lobe. 

Photo 2.Photograph of posterior inferior aspect of liver showing 
bicornuate caudate lobe. Papillary and caudate processes are 

extending to left and right lobe respectively 

 

 
Photo 3 .Photograph of posterior inferior aspect of liver showing 

pyriform caudate lobe.Papillary and caudate processes are 
extending to left and right lobe respectively. Also note inferior  

venecava and Q.L 

Photo 4 Photograph of posterior inferior aspect of liver showing 
inverted pyriform caudate lobe. Also note inferior venecava lying 

right to the caudate lobe 
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Photo 5. Photograph of posterior inferior aspect of liver showing 

globular caudate lobe with papillary process. Right, left, caudate, 
lobes, gall bladder and inferior venecava can be seen. 

Photo 6 Photograph of posterior inferior aspect of liver showing 

heart shaped caudate lobe .Also note right,left,caudate,quadrate 
lobes, gall bladder and inferior venecava 

 

 
Photo 7 .Photograph of posterior inferior aspect of liver showing a 
vertical fissure on caudate lobe. . Right and left lobe can be seen. 

Photo 8.Photograph of posterior inferior aspect of liver showing a 
prominent papillary  

process. Right, left, caudate lobes, and inferior venecava can be 

seen. 

 
Photo  9 Photograph of posterior inferior aspect of liver showing a 
oblique fissure extending up on the caudate lobe. Also note 

papillary process, right, left lobe and inferior venecava 

 

DISCUSSION  

Morphological variations in caudate 

lobe were present in 24 (30%) specimens. 

Morphological variations in shape of 

caudate lobe were observed in 10 (12.5%) 

one of the specimens showed streak shaped 

hypo plastic caudate lobe. 
[5]

 We report 

Rectangular shaped caudate lobe in 57.6 %( 

photo 3) .Study of Sahni et al reported it as 

94.5%. 
[6]

 The reason for this difference 

must be bodily habitus due to different set of 

population under study. We noted shapes of 

caudate lobe as bicornuate in  12% (photo2), 

pyriform in 18.6% (photo 4), inverted 

pyriform in 3.4%(photo 5),globular(photo 7) 

or heart shaped(photo 6) in remaining 

10.2%. In another study, an abnormal, 

dumbbell like caudate lobe was found in one 

liver (1.81%). 
[7] 

In another study, 

enlargement of caudate process and 

paracaval portion was seen in 8 (10%) 

specimens. 
[5]

 Prominent papillary process 

(photo 10) was found on 3.4% cases. In 

another study, Enlargement of papillary 

process (Spiegel’s lobe or Couinaud’s 

segment) was seen in 4 (5%) specimens. 
[5]

 

The papillary process of the caudate lobe 

was very large in one liver (1.81%). 
[7] 

Papillary process when examined on CT 

scan can be mistaken for enlarged lymph 

nodes. 
[8]

 Papillary process was absent in 

33% cases. 
[6]

 A notch was noted on upper 
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border of caudate lobe (photo 8). Kogure et 

al. also noticed another notch along the 

inferior border in approximately half of the 

patients undergoing hepatectomy. 
[9,10]

  In an 

extensive study on variations of the liver, 

found notching along the inferior border of 

the caudate lobe in 18 percent of livers, a 

vertical fissure in 30 percent and prominent 

papillary process in 32 percent. In our study 

only one liver (1.81%) had a large papillary 

process. 
[10]

 There was a 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. 
[9]

 Vertical fissure extending upwards 

(photo 8) from lower boarder of caudate 

lobe was seen in 5.1%. Oblique fissure on 

caudate lobe of the liver (photo 9) were 

found.  The accessory hepatic fissures are 

potential sources of diagnostic errors during 

imaging. Collection of any fluid in 

accessory fissures may be mistaken for a 

cyst, liver abscess or intrahepatic hematoma. 
[11]

  Notch or fissure separating papillary 

process from rest of the caudate lobe was 

seen in 2 (2.5%) specimens Vaibhav et 

al.(2014).A liver (photo 19) with unusual 

position of caudate, lobe was also noted. 

 

CONCLUSION  

In conclusion, Morphological 

variations of liver could be developmental in 

origin or due to the pressure given by 

diaphragm, peritoneal ligaments and other 

organs in relation with liver so developed 

during lifetime of a person .This study 

highlights the frequent occurrence of 

morphological variations on the caudate 

lobe of liver. The findings of our study may 

be helpful for surgeons and radiologist to 

avoid possible errors in interpretations and 

subsequent misdiagnosis, and to assist in 

planning appropriate surgical approaches. 
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