
Cholecystectomy is the latest procedure used 

for removal of gall bladder. Laparoscopic 
1approach is gold standard in this regard.  It is 

usually a safe procedure but can lead to serious 

complications due to lack of understanding of 

anatomy. Its most feared complication is injury of 
2common bile duct or hepatic arteries.  It can be easily 

avoided by keeping in mind the presence of 

Rouvier's Sulcus. A safe cholecystectomy is the one 

without injury to bile flow and vascular injury. For 

this purpose, an anatomical landmark, that is 
3

Rouvier's Sulcus, is used.

  Rouvier's Sulcus is located on the right lobe 

of liver at its inferior aspect. It is mostly visible as a 

deep groove. Its morphological appearance shows 

marked differences in different people. It may not be 

present in some individuals. Roughly, it has been 

found that it is present in around 90% of total cases 
4studied,  and absent in rest of the cases. It is 2-5 cm 

5
long cleft commonly visible as a deep fissure.  It 

accurately indicates place of common bile duct. Its 

anatomical importance is reflected in surgical 
6procedures.

  The importance of this in the surgical world 

has led to its increased use in laparoscopic surgeries 

and consequently more studies on this subject. The 

R4U line is a hypothetical line along Rouvier's 

sulcus, extending from the porta hepatis to liver 
7segment IV.  It defines a plane for safe 

cholecystectomy. The cystic duct and artery lie 

above this plane and common bile duct lies below 

this plane. The area above the plane is thought to be a 

safe zone for laparoscopic cholecystectomy while 
8the area below it is dangerous zone.  Common bile 

duct is subjected to ligation if clamped in dangerous 
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zone. The anatomy of this sulcus is not affected by 
9any pathology.  This sulcus is vaguely observed in 

open procedures but clearly in laparoscopic 

cholecystectomy because of presence of CO2 

insufflation opening it widely and due to greater 

illumination and image quality of digital endoscopic 

cameras.  

 This sulcus has been named after the 

scientist who discovered it. Different terminologies 

have also been cited. Like it is also called Incisura 

Dextra of Ganz. It is also known by the name of 
10

sulcus of caudate process.  

 Although its presence has led to safe 

surgical procedures, its morphology and frequency 

of occurrence are not well known. Though many 

attempts have been made in the past regarding this 

but still disparity remains there. The prevalence of 

these also varies from cadaver to cadaver. Though 

immensely important but still there is insufficient 

data about it. Whatever information exists about this 

comes from its initial discovery mainly. To fill this 

gap this study aimed to determine the morphological 

appearance, size, frequency, types and orientation of 

Rouvier's Sulcus.

METHODS

 The study was done on 38 formalin fixed 

cadaveric liver from Anatomy Department of 

Services Institute Medical Sciences. It was carried 

out after ethical approval from IRB from March 

2024 to August 2024. The sample included gross 

healthy livers without any mass growth or showing 

any gross inflammation. The frequency of presence 

of rouvier's sulcus was noted by examining visceral 

surface of right lobe of liver. The measurement of 

sulcus was done by metric scale. The orientation of 

sulcus (horizontal, oblique and vertical) was noted 
11by using inferior border of liver as reference point . 

The type of sulcus (Type 1 deep, Type 2 slit and Type 

3 scar) was also observed. The frequency and 

morphological types of rouvier's sulcus were 

analyzed using descriptive statistics in SPSS 

software (version 23.0) to provide a quantitative 

summary of the data.

RESULTS

 The study revealed that rouvier's sulcus was 

present in (68%) n=26 of the sample, with a mean 

length of 2.91cm as mentioned in Table 1. The sulcus 

exhibited three distinct types: Type 1A (open deep 

sulcus) in (46%) n=12 as shown in Fig 1, Type 1B 

(closed deep sulcus) in (23%) n=6, and Type 2 (slit-

like sulcus) in (26.9%) n=7 as shown in Fig 2. A 

fourth type, Type 3 (scar-like sulcus) as shown in Fig 

3, was observed in (3.8%) n=1 of the livers. The 

sulcus orientation was predominantly oblique 

(80.7%) n=21 and horizontal (19.2%) n=5.

Figure 1: Type 1A with oblique orientation.

RS= rouvier's sulcus, LL=left lobe, CL=caudate 

lobe, QL=quadrate lobe, GB=gallbladder.

Table 1:  Morphology and morphometry of 
Rouvier's sulcus.

N %

26 68%

1A 12 46%

1B 6 23%

2 7 26.90%

3 1 3.80%

Oblique 21 80.70%

Horizontal 5 19.20%

Vertical Nil Nil

Parameters

Frequency of rouvier’s 

sulcus 

Type of 

rouvier’s 

sulcus

Orientation of 

rouvier’s 

sulcus
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Figure 2: Type 2 with horizontal orientation. 

Figure 3: Type 3 with horizontal orientation.

(RS= rouvier's sulcus, LL=left lobe, CL=caudate 

lobe, QL=quadrate lobe, GB=gallbladder)

Discussion

Rouvier's sulcus is an important surgical landmark 

for hepatobiliary surgery especially laparoscopic 

cholecystectomy. Our findings indicate that 

rouvier's sulcus was observed in a significant 

proportion 68% of the sample, although this 

frequency is lower than that reported by Sreevidya J 
4

et al. 90% in a similar study conducted in India . 

There are different classifications for the types of 

Rouvier's sulcus in literature. But the most 

commonly used classification for types of rouvier's 
12

sulcus is deep, slit and scar type.  The frequency of 

rouvier's sulcus types in the present study shows a 

notable similarity to the findings reported by 
13

Bajpayee et al.  There is no association in 

morphology of rouvier's sulcus with the anatomical 

variations of intra hepatic and extrahepatic biliary 
14

system.  It is a fixed anatomical landmark and is not 

affected in any adhesion, inflammation or 

hemorrhage of gall bladder. 

It is noted in literature that using rouvier's sulcus as 

an anatomical landmark during laparoscopic 

cholecystectomy decreases the risk of iatrogenic bile 

duct injury that is a common complication in patients 

with inflammation and adherence of gallbladder. 

The position of cystic duct and cystic artery in 

Calot's triangle is confirmed by surgeons for 'critical 

view of safety' before cutting any structure. Lockhart 

et al. have used the word “RANGERS” which means 

(Rouviere at Neck of Gallbladder Eases Recognition 
15of Structures.  The present study found that 80.7% 

of rouvier's sulcus exhibited an oblique orientation, 

which is significantly lower than the 29% reported 

by Voruganti et al. who instead observed a higher 
16prevalence of horizontal orientation (69.8%).  This 

anatomical landmark can help in identification of 

right hepatic duct and common bile duct. This sulcus 
17is not visible by radiological techniques.

The rouvier's sulcus lies anterior to segment VI and 

contains the right portal pedicle or its branches most 

commonly right anterior portal pedicle for segment 

VI and VII. Therefore, the rouvier's sulcus can be 

used as an important surgical landmark for 

segmental resection of segment VI and VII in case of 

trauma of liver and for colorectal liver metastasis. In 

the international nomenclature of anatomy, the term 

'sulcus of caudate process' is used instead of 
18Rouvier's Sulcus.  A limitation of the present study 

is the lack of exploration of the sulcus contents. 

Future research should focus on exploring the 

contents of the sulcus to gain a more comprehensive 

understanding. There is also other accessory sulcus 

present in liver due to diaphragmatic muscle pull on 

liver's parenchyma.  A surgeon's lack of familiarity 

with key anatomical landmarks can lead to 

misinterpretation and increased risk of iatrogenic 

bile duct injuries (IBDI). Enhancing knowledge of 
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rouvier's sulcus can contribute to improved surgical 

safety protocols.

CONCLUSION

In the present study the most common type of 
rouvier's sulcus noted was Type 1 A with oblique 
orientation. This detailed knowledge of rouvier's 
sulcus will help surgeons in identification of 
common bi le  duct  dur ing laparoscopic  
cholecystectomy. It will also help in identification of 
the right portal pedicle during segmental resection of 
liver.
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