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Abstract 

The liver is the largest visceral structure in the abdominal cavity and the largest gland in the human body. There 

have been very few scattered reported cases on the anatomic variations that exist on diaphragmatic surface of 

the liver. Generally, hepatic variations can be summarized into two categories: anomalies due to defective 

development and due to excessive development. Due to recent advancement in medical sciences few congenital 

variations easily diagnosed at birth but some remains undiagnosed. This case report would certainly throw light 

on the importance of such variant appearance for having a favorable surgical outcome for surgeons during 

segmental resection, planning biliary surgery or a portosystemic anastomosis, for clinicians to rule out diseases 

and radiologists when interpreting liver radiologic findings and other medical specialties like autopsy surgeon, 
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misinterpretation of such finding can lead to error to ascertains the cause of death. 

Keywords- Congenital, liver, anomalies, fissure, accessory, hereditary, embryology. 

Introduction:  

The human liver is the largest gland with both exocrine and endocrine activity, measuring about 1500 – 1800 

grams. i.e., is approximately 2% to 3% of total body weight of an individual.1 

Embryologically in early stage liver development starts with formation and patterning of the endoderm. The 

ventral endoderm differentiates into thyroid, lung, liver, and pancreas and the dorsal endoderm differentiates 

into pancreas and intestines. The events leading to differentiation of the ventral endoderm to hepatoblasts, then 

the liver bud and eventually a formed liver are due to liver specific transcriptional programs and external 

signaling events originating from the cardiac mesoderm.2 

The accessory fissures have a tendency to disappear during postnatal period due to liver reformation. But 

sometimes they persist longer, in some cases even for the whole life.  

Accessory liver fissures (ALF) are one of the anomalies that can lead to complications during and/or after 

diagnostic and surgical procedures. The first description of ALF is attributed to Zahn in 1882. The so-called 

“Zahn grooves” can be found on the diaphragmatic liver surface and predominantly on the right liver lobe. This 

condition was explained by anatomical variability and the effects of pressure of the ribs and/or the diaphragm 

muscle.3 Chronic lung conditions (chronic obstructive pulmonary disease, asthma, chronic bronchitis, 

pulmonary tuberculosis etc.) with cough as the predominant symptom could explain diaphragmatic hypertrophy 

which leads us to another name for this condition - “Cough furrows”.4 Later, it was demonstrated, that these 

fissures are encountered frequently, so they do not represent a rare finding.5 Another condition from the previous 

era that can cause ALF is prolonged wearing of a corset – “Corset liver” or “Ribbed liver”.6 Some organ 

dysfunctions can be associated with this anomaly, such as gastric volvulus, diaphragmatic hernia and portal 

hypertension.  

In the light of above, the knowledge of such type of anomalies are useful for the surgical and nonsurgical 

procedures. 
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CASE REPORT 

On history taken from next of kin, deceased was non-alcoholic, non-smoker and no previous history of any 

trauma and surgical intervention to the abdomen.  

Autopsy was conducted on a 70 years old male who was admitted to our facility in surgery ward for gross 

pneumothorax as a result of chest injury due to blunt object. Patient was managed accordingly and then patient 

was transferred to orthopedic ward for the management of fracture shaft of left radius bone. Later patient died 

due to septicemia and its complications. 

Postmortem examination was conducted and various injuries were observed during the complete autopsy.  

An infected wound was present over lateral aspect of right side of chest wall. It was surrounded by bluish 

colored contusion and multiple foul-smelling yellowish pus. On dissection of abdominal cavity, liver was found 

enlarged in size measuring 33 x 28.5 x 8.5 cm and weight was 2200 grams with sharp margins. (Figure 1 & 2). 

A semicircular cleft of length 9 cm, depth of cleft was varying from 0.8 to 2 cm with sharp margins with sub 

capsular pin point reddish hemorrhagic spots in the vicinity was present over the anterior aspect of 

diaphragmatic surface of right lobe of liver. (Figure 3). On cut section, liver was found pale. All other organs 

were showed superficial yellowish pus pockets at places. 
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Figure 1. Picture depicting diaphragmatic liver surface. 

1 – Right liver lobe; 2 – liver fissure; 3- Falciform ligament; 4- Left liver lobe 
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Figure 2. Picture depicting visceral liver surface. 1 – right liver lobe; 2- caudate lobe; 3 – quadrate lobe; 4 – left lobe 
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Figure 3. Picture depicting a fissure present on diaphragmatic surface of liver. 

 

Discussion 

The incidence of ALF is higher in recent years and this should be taken in consideration by healthcare providers 

to avoid misdiagnosis. ALF can be present on any lobe of the liver. It seems that they are more frequently 

encountered on the right lobe, followed by quadrate lobe.7  

Classification of hepatic anomalies8 
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Morphological anomalies- Lobe of liver agenesis, Lobe of liver aplasia, Lobe of liver hypoplasia 

Positional anomalies- Accessory lobe, Ectopic hepatic tissue, Heterotopias of the liver, Focal nodular 

hyperplasia 

Vascular anomalies- Variant hepatic arteries anomalies, Variant hepatic veins anomalies, Variant portal vein 

anomalies 

Biliary system anomalies - Bile duct agenesis, Gall bladder interposition, Right hepatic duct abnormal insertion, 

Accessory bile duct 

Hereditary anomalies- Hemorrhagic telangiectasia, Ataxia telangiectasia, Von Hippel-Lindau disease (cystic 

liver)8 

ALF are in 47% multiple (from 2 to 6).9 Their frequency increases with age, approaching 70% in the seventh 

and eighth decades. Most of the fissures are superficial but their depth may equal or exceed 2 cm in one-third 

of cases.10 

V. Macchi et al., 2005 describes these diaphragmatic sulci can be found in 40% of autopsies. In young subjects 

this can be due to the pressure of the diaphragm which prevents liver growth in the so called “weak” zones.9 

When ascites, haemoperitoneum, or infected ascites is located in the fissures, it may be mistaken for a liver cyst, 

intrahepatic hematoma, or liver abscess. When peritoneally disseminated tumor cells are implanted into these 

spaces, they may mimic intrahepatic focal lesions. This condition can also mimic liver malformations, nodules 

and sometimes tumors. It can also cause alteration of hepatic perfusion resulting in pseudo lesions on computed 

tomography.11 

Although there is limited data on this frequently encountered anomaly the extent of its clinical significance is 

impressing. 

Conclusion 

Taken in consideration the incidence of this finding, as well as limited data on the subject it is important for 

interventional radiologists and hepatobiliary surgeons in order to minimize morbidity during invasive 

procedures and to prevent misdiagnosis of cases and plan newer and safer surgical procedures. In forensic world, 

ALF is useful in personal identification along with to acertain the cause of death in cases where no other obvious 

injuries are found during autopsy. 
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