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Abstract 

Background: The liver is a unique organ with many distinct anatomical and physiological 

characteristics. It is a major gland in the human body, wedge-shaped, and situated beneath 

the right dome of the diaphragm. Its diaphragmatic surface is normally smooth, however it 

may be grooved at times. These grooves vary in size and shape, and their number, form, and 

size can range from one to numerous. 

Material & Methods: In Santosh Medical College, Ghaziabad, the study was conducted on 

100 liver specimens. All the specimens are preserved in the 10% formaldehyde in formalin 

tanks. The diaphragmatic surface of all the livers was thoroughly examined for the existence 

of grooves/fissures/notches/sulci, and the observations were noted and images were taken. 

Result: 18 livers had fissures/ grooves on their diaphragmatic surface. A total of 38 

grooves/fissures were observed. All these grooves and fissures are present on the right lobe 

of liver only. All of these fissures/grooves are parallel to one another and to the sagittal 

plane. In the 6 specimens of liver only one groove/fissure was observed while in 12 

specimens of liver the multiple grooves/fissures were observed. 

Conclusion: All of these grooves are parallel to each other and to the sagittal plane, 

indicating that they are not cough furrows or caused by a corset. The knowledge of the 

grooves/fissures is important for anatomist, embryologist, radiologist, surgeons, and 

forensic experts during their routine procedures. 

Keywords: Diaphragmatic fissures, grooves, notches, sulci, liver. 

DOI Number: 10.48047/nq.2022.20.19.NQ99165                   NeuroQuantology2022;20(19): 1907-1915 

 



NeuroQuantology | DEC 2022 | Volume 20 | Issue 19 | Page 1907-1915 | doi: 10.48047/nq.2022.20.19.NQ99165 
Ruchi Sharma / Cadaveric study on the presence of grooves/fissures on diaphragmatic surface of liver in north Indian 
population 
 
 

 
                                                                                   1908 

INTRODUCTION 

The liver, the second-largest organ in the 

human body and the most efficient gland, 

is found in the right hypochondrium, 

epigastrium, and a little area of the left 

hypogastric region, all of which are 

located beneath the right dome of the 

diaphragm. The enormous right and tiny 

left lobes, which have both exocrine and 

endocrine roles, are divided by the 

ligamentum venosum, which attaches 

anteriorly, the ligamentum teres, which 

connects inferiorly, and the ligamentum 

venosum1,2. Human morphological 

variations have been divided into 

congenital and acquired categories. 

Agenesis of lobes, accessory hepatic 

fissures, sulci, hypoplasia of lobes, 

hyperplasia, atrophic and hypoplastic 

lobes are examples of congenital 

abnormalities of the liver. Diaphragm 

muscles, the peritoneal ligament, and 

adjacent organs all exert pressure on the 

liver, which results in acquired variations 

of the liver 3,4. Liver diaphragm surfaces 

are typically smooth, however they can 

rarely have grooves. The diaphragmatic 

fissures come in a variety of sizes and 

shapes. They could be straight, horizontal, 

or curved. They could be one or 

numerous5. There is disagreement among 

authors about the cause of diaphragmatic 

fissures; some think it is congenital and 

others think it is a genetic predisposition 6. 

Medical literature continues to dispute 

the genesis of diaphragmatic fissures in 

humans despite the fact that there are 

numerous ideas about their development 
3,5. Several other findings state that the 

majority of the accessory fissures and sulci 

on the anterosuperior surface are located 

in the right lobe of the liver. The 

diaphragm muscles' pressure causes these 

fissures, grooves, and sulci, which can be 

shallow or deep 3,7. Apart from this, while 

doing radiological procedures, Auh Y H 

reported discovering diaphragmatic sulci 

by accident 8.  The diaphragmatic sulci 

were also identified in radiological studies 

as changes of the liver 12,13. However, 

Newell and Morgan-Jones hypothesised 

that postmortem artefact could be the 

cause of the sulci's formation 5. In another 

autopsy research, Ono et al. discovered a 

greater frequency of diaphragmatic sulci 9. 

Yadav and his co-workers unintended 

found the additional sulci on the liver's 

anterosuperior surface during a laprotomy 
10. In several investigations of post-

mortem studies, sulci and grooves on the 

anterosuperior surface of the liver were 

also identified 11. There hasn't been any 

investigation into the embryological basis 

for the development of the diaphragmatic 

grooves on the liver's anterior side 14. 

According to certain research, persistent 

coughing causes sulci and grooves on the 

liver's anterosuperior surface, which have 

been designated "cough furrows" in 

illnesses including asthma, COPD, chronic 

bronchitis, pulmonary tuberculosis, etc 10. 

Some report also stated that they were 

caused by wearing a tight corset to 

restore posture in cases of scoliosis or to 

achieve the ideal attractive shape, 

referring to it as "corset liver" or "ribbed 

liver"15. The occurrence of auxiliary 

grooves, sulci, furrows, notches, and 
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fissures on various hepatic surfaces has 

been the study of numerous radiographic 

and surgical studies, but there have not 

been many cadaver studies. In the current 

study, we describe the occurrences of 

these diaphragmatic sulci/fissures on the 

liver's anterior, superior, posterior, and 

right lateral surfaces, analyse their 

orientation, and quantify their length, 

breadth, and depth. 

MATERIAL AND METHOD 

The anatomy department at Santosh 

Medical College in Ghaziabad, Uttar 

Pradesh, India, conducted the study on 

100 cadaveric livers (male and female). 

The cadaveric livers are between 15 and 

70 years old. The livers were put to use in 

ordinary medical student demonstration 

classes.  The study comprised all of the 

livers over the previous 12 years that were 

kept in formalin containers with a 10% 

formaldehyde concentration. The study 

excluded livers that were damaged and 

livers that had a clear disease appearance. 

On the liver's diaphragmatic surface, we 

discovered grooves, fissures, sulci, 

notches, and furrows. The liver's 

diaphragmatic surface is closely examined 

for the existence of aberrant grooves, and 

the observation and data collected are 

documented. Images of the specimen 

with the unusual grooves that were 

pertinent were obtained. 

OBSERVATIONS 

A total of 100 cadaveric liver specimens 

were examined in the current study. The 

diaphragmatic surface of 18 of the livers 

contained fissures, grooves, notches, or 

sulci. The diaphragmatic surface of the 

liver has only grooves or fissures that 

extended from the right lateral surface to 

the anterior surface or across the superior 

surface of the liver from the anterior to 

the posterior surface. The fissures ranged 

in size from single to numerous, shallow 

to deep, and narrow to wide. All of these 

grooves were perpendicular to the sagittal 

plane and to one another. These grooves 

were all present in the liver's right lobe 

but not in the left. Six liver specimens had 

a single sulcus, fissure, or groove, whereas 

twelve liver specimens had several sulci, 

fissures, or grooves. A single, broad, deep 

diaphragmatic fissure formed a significant, 

apparent notch on the anterosuperior 

surface of the right lobe of the two livers, 

and the area of liver medial to it bulged 

upward. Two grooves, fissures, or sulci 

were identified on the antero-superior 

surface of the liver in eight livers, resulting 

in three livers with a notched appearance. 

There was only one diaphragmatic fissure, 

and it was shallower than the others. On 

the right lateral, anterior, and superior 

surfaces of two livers, there were three 

grooves, fissures, or sulci. No liver had the 

four grooves, fissures, or sulci that were 

seen. On the right lateral, anterior, and 

superior surfaces of two livers, five 

grooves, fissures, or sulci were seen. The 

sulci, grooves, fissures, and notches had 

mean lengths of 3.8 cm, widths of 1.0 cm, 

and depths of 0.9 cm (0.2cm-3.8cm). The 

3.8 cm deep groove was the deepest of all 

grooves and resembled a deep fissure or 

notch. The longest groove, out of all 

grooves, measured 7.5 cm in length, and 

the widest groove, out of all grooves, 
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measured 2.3 cm in width. There were 38 

grooves, fissures, sulci, and notches in 

total. The details of liver samples used in 

study are mentioned in table 1. 

 

 

 

Table 1: Showing number of diaphragmatic fissures/grooves/sulci in different liver 

specimens  

The study included 100 livers over all 

Number of diaphragmatic 

fissures/grooves/sulci 

Number of liver specimens Percentage 

Presence of at least one 

abnormal groove 

18 18% 

Presence of one groove 06 06% 

Presence of two grooves 08 08% 

Presence of three grooves 02 02% 

Presence of four grooves 00 00% 

Presence of five grooves 02 02% 

 

RESULT AND DISCUSSION 

Congenital liver anomalies are primarily 

caused by faulty liver development or 

overdevelopment in conjunction with 

diaphragm abnormality16. Some 

morphological alterations are found 

during advanced radiological 

examinations that may be false lesions 

caused by focal fatty infiltrations or 

perfusion deficiencies, among other 

things, rather than actual 

parenchymatous lesions17. Accessory 

fissures were most commonly detected on 

the right lobe, followed by the quadrate 

lobe, the caudate lobe, and extremely 

rarely on the left lobe 18. Because of the 

fluid build-up inside, these fissures, 

according to Auh and his colleagues, could 

be misdiagnosed as a liver cyst, liver 

abscess, or intrahepatic haemorrhage. As 

these fissures contain tumour cells, they 

may resemble intrahepatic focal lesions8. 

The right lobe has more diaphragmatic 

fissures than the left, although they do 

not extend past the upper section of the 

liver and are largely visible on the 

anterosuperior, posterior surface of both 

lobes7,19. They can range in size from one 

to several, with different dimensions for 

length, width (wide or narrow), and depth 

(shallow or deep) 20. Females older than 

15 years are more likely than males to 

develop diaphragmatic fissures 21. Several 

reports also identifies two diaphragmatic 

fissures apparent as notches on the 

anterior surface of the liver's right lobe 

and substantial left lobe. Furthermore, the 

right liver lobe showed two notches, but 

the left lobe was normal or lower in size 
20,22. In the current investigation, the right 
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lobe of the five livers had 06 

diaphragmatic fissures apparent as 

notches on the anterosuperior surface, 

whereas the left lobe of two livers was 

large, one liver was tiny, and the other 

two livers were normal in size. In addition, 

other reports indicated that the 

anterosuperior surface possessed up to 6-

9 numerous diaphragmatic fissures 19,20. 

On the anterosuperior and right lateral 

surfaces of the liver's right lobe, up to 5 

numerous diaphragmatic fissures were 

found in the current investigation. In 

addition, diaphragmatic fissures were also 

seen by Macchi and his team members in 

40% of the patients they examined at 

autopsy, 47% of which had numerous 

fissures. All of these fissures/sulci were 

identified on the superior surface of the 

liver's right lobe 23. Another report 

indicates that in 6-7.5% of patients, there 

may be a significant vertical groove and 

diaphragmatic sulci19, 24. In the current 

investigation, 38 diaphragmatic fissures 

were found in eighteen liver specimens, 

which means that 18% of the liver 

samples showed vertical grooves, and 

they were all located on the right lobe of 

the liver. Diaphragmatic sulci/fissures 

build up as a result of the liver 

parenchyma's uneven development in 

response to either costal pressure or 

resistance brought on by hypertrophied 

diaphragmatic muscle bundles. Some 

studies found that the presence of 

diaphragm folds did not cause 

diaphragmatic fissures to form 5. 

However, some authors claimed that the 

diaphragmatic fissures are caused by the 

fold of the diaphragm 7,25. Others reported 

that they developed as a result of 

respiratory conditions known as cough 

furrows 26,27,28. Diaphragmatic sulci have 

been identified in studies using corrosion 

cast or radiographic studies due to pre-

existing weak zones of liver parenchyma 

represented by portal fissures 24,29,30. The 

diaphragmatic sulci operate as landmarks 

for the projection of portal fissures and 

hepatic veins with their tributaries 23,31,32. 

The anterosuperior surface and right 

lateral surface of the right lobe of the liver 

in the current investigation both have 

diaphragmatic fissures/sulci, but not the 

left lobe of the liver, as shown in figure 1.
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Fig 1A:  Illustrating the two supplementary 

fissures that stretch from the anterior surface to 

the superior and posterior surfaces in the right 

lobe of the liver's anterosuperior view. Red arrow 

shows broad and deep fissure causing notched 

appearance, blue arrow shows broad but shallow 

fissure. The portion of the liver in between the 

two grooves is bulging upward. 

Fig 1B: Displaying an enlarged view of 

the right hepatic lobe with two 

supplementary fissures extending from 

the anterior to the superior and 

posterior surfaces. 

 
Fig 1C:  Demonstrating the right lobe of the liver 

from the anterior to the superior and posterior 

surfaces, with five supplementary grooves and 

diaphragmatic fissures. 

 
Fig 1D:  Right hepatic lobe's auxiliary 

fissure can be seen in a superior view, 

spreading from the anterior surface to 

the superior and posterior surfaces.    

 

 
Fig 1E: Three accessory fissures can be seen in 

the right lobe of the liver's anterior-superior 

view, spanning from the anterior surface to the 

superior surface and posterior surface. 

Figures 1A-E: Representing different views of the liver with accessory fissures 

CONCLUSION 
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There are very few cadaveric studies on 

the fissures and grooves of the 

diaphragmatic surface of the liver. As a 

result, research reports are the only 

source of information on these fissures 

and grooves. In the present study, we 

observed the presence of fissures and 

grooves on the diaphragmatic surface of 

the liver and identified the length, 

breadth, depth, and position of these 

fissures and grooves in the 100 cadavers. 

All of the grooves in our study are parallel 

to one another and to the sagittal plane, 

therefore they are neither corset-related 

nor cough furrows. The knowledge of the 

proper size and location of these 

grooves/fissures will be used by 

anatomists, radiologists, surgeons, 

embryologists, and forensic experts. This 

information may help radiologists avoid 

misdiagnosis, assist surgeons in planning 

surgical procedures like hepatic resections 

and liver transplant surgeries, and assist 

forensic experts in conducting post-

mortem examinations because these 

grooves/fissures may mimic abdominal 

trauma injuries. 
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