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ABSTRACT 
 

Background: Now a day laparoscopic cholecystectomy is routinely performed surgical procedure in general 

surgery practice all across world. Rouviere’s suclus is an important anatomical landmark in safe dissection of 
Calot’s triangle in laparoscopic cholecystectomy. 
Aim: To determine the frequency and types of Rouviere’s sulcus in cadaveric dissection at Sheikh Zayed Medical 

College, Rahim Yar Khan. 
Methodology: A prospective descriptive study was conducted at Sheik Zayed Medical College Rahim Yar Khan 

at its Anatomy dissection hall. A human cadaver was dissected for teaching purpose in which twenty five 
macroscopically healthy and undamaged livers of both sexes were included A cadaver livers with cirrhosis of liver, 
liver tumor, operated livers and death due to liver trauma were excluded. Frequency and type of Rouviere’s sulcus 
were documented 
.Results: Rouviere’s sulcus was present in 20 livers (80%) and 5 livers (20%) had no sulcus.  

Out of 20 livers with Rouviere’s sulcus, type I was most common (12 liver-48%) type-II was 5 liver (20%) and type-
III was 3 liver (12%). 
Conclusion: Regarding surgeon’s anatomical armamentarium, Rouviere’s sulcus is an important fixed extrabiliary 

landmark in laparoscopic cholecystectomy and serves as a valuable adjunct in the prevention of billiary & vascular 
injuries. 
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INTRODUCTION 
 

The role of surgical Anatomy in the accomplishment of safe 
surgical procedures cannot be denied. It is of utmost 

importance in reducing the postoperative complications. 
Laparoscopic cholecystectomy is considered a gold 
standard general surgical operation performed worldwide 
and is acknowledged as the established procedure for 
cholelithiasis. Professor Erich Mühe performed first 
laparoscopic cholecystectomy in 1985

1
. After that it was 

continuously performed by surgical trainee and is 
considered to be the one of the standard procedure in 
general surgery

2
. Laparoscopic cholecystectomy is 

affiliated with more billiary, vascular and visceral 
complications when compared with its open variant.

3
 Most 

of the studies have revealed that overtime there is 
significant increase in the number of bile duct injuries with 
laparoscopic cholecystectomies

 
even with experienced 

hands.
4-9

 Bile duct injury is a serious and most feared 
complication leading to significant morbidity and mortality. 
Strategies to reduce complications in laparoscopic 
cholecystectomy have been focused in recent times

10,11
.  

 A French anatomist Henry Rouviere, in 1924, 
described a sulcus present on the right of porta hepatis and 
anterior to caudate lobe. It was named after his name. On 
the other hand it is not extensively identified and studied, 
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so it usually not encountered in laparoscopic 
cholecystectomy. It accurately identifies the plane of 
common bile duct

12
.  The cystic duct and artery lies over 

while common bile duct lies under the Rouviere’s sulcus 
that is quite identifiable and valuable landmark during 
laparoscopic cholecystectomy. 
Four types of different Rouviere’s sulcus are identified 
1. Type-I: Open type where sulcus was open throughout 

its length.  
2. Type-II: Partially fused with sulcus open at its lateral 

end.  
3. Type-III: Partially fused with sulcus open at its medial 

end.  
4. Type-IV: Fused type with absent sulcus.  

The present study was designed to find out the 
frequency and type of Rouviere’s sulcus on liver.  
 

METHODOLOGY 
 

This prospective descriptive study was conducted in the 
Department of Anatomy, Sheikh Zayed Medical College 
(SZMC), Rahim Yar Khan from July 2015 to June 2018. 
Livers from cadavers dissected at anatomy department, 
Sheikh Zayed Medical College for teaching purpose. 
Twenty five livers from cadavers dissected at Anatomy 
department, SZMC, Rahim Yar Khan for teaching purpose.  
Inclusion criteria: Macroscopic healthy and undamaged 

liver from cadavers of both sexes.  
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Exclusion criteria: Following livers from cadavers were 

excluded from study. 
1. Cirrhosis of liver.  
2. Liver tumors.  
3. Operated livers.  
4. Death by liver trauma.  
Frequency and type of Rouviere’s sulcus were 
documented. 
 

RESULTS 
 

Frequency of Rouviere’s sulcus: 25 livers from dissected 

cadavers were studied in the dissection hall of Anatomy.  
Rouviere’s sulcus was present in 20 livers (80%) and five 
livers (20%) had no sulcus.  
Type of Rouviere’s sulcus: Out of 20 livers where 

Rouviere’s sulcus was present, type-I was most common 
(12 livers, 48%) and type-II and III were respectively 5 
livers (20%) and 3 livers (12%). Five livers (20%) showed 
no Rouviere’s sulcus. 
 
Fig. 1: Frequency of Rouviere’s sulcus 

 
 

Fig. 2: Type of Rouviere’s sulcus 

 

DISCUSSION 
 

In 1924, a French Anatomist named Henri Rouviere 
described the Rouviere’s sulcus. It is also called incisura 
hepatica dextra which is 2-5cm in length and adjacent to 
the hilum of the liver. Rouviere’s sulcus is anterior to the 
caudate process (segment-I) and it encloses the right portal 
triad as well as its tributaries. Rouviere’s sulcus indicates 
the plane of common bile duct precisely.  
 In our study, Rouviere’s sulcus was present in 80% of 
the livers and absent in 20%. Rouviere’s sulcus was 
described as an extension of porta hepatis by Gans in 
1955

13
 and he found it in 80% of livers. Dahmane et al

14
 

found Rouviere’s sulcus in 82% of normal livers and no 
sulcus in 18%. Open type Rouviere’s sulcus was in 70% 
and fused type in 12%. In comparison to this, a study 
conducted on Pakistani population by Muhammad Z et al

15
 

found fused type more common (55.96%) than open type 
(44.04%). Reyneud et al

16
 noted Rouviere’s sulcus in 73% 

and Hugh et al
17

 in 78% of livers. Singh et al
18

 showed a 
frequency of Rouviere’s sulcus as 84.5%. Couinaud

19
 

described it as a very inconstant structure. Data on 
Rouviere’s sulcus is mostly not included in classic 
anatomical literature

20,21
. Important surgical implication of 

indentifying Rouviere’s sulcus is its relations with extra 
hepatic biliary structures

22
. Cystic duct and artery lies 

above while common bile duct lies under the Rouviere’s 
sulcus level. This fact may be used as a fixed extrabiliary 
landmark for Calot’s triangle dissection at the time of 
laparoscopic cholecystectomy. Hugh

23
 had shown minimal 

biliary injuries at the time of laparoscopic cholecystectomy 
by initiating the dissection interior to the Rouviere’s sulcus.  

Acute or chronic cholecystitis is obscuring the 
boundaries and important landmark of Calot’s triangle due 
to the inflammatory process. This will increases the chance 
of billiary injuries during laparoscopic cholecystectomy. 
However in comparison with Calot’s triangle, Rouviere’s 
sulcus is usually not effected by acute and chronic 
inflammatory process.

24 
So  Rouviere’s sulcus can be and 

may be used as a confirmatory tool for identification and a 
safety check before ligation of any structure. 
 

CONCLUSION 
 

Regarding surgeon’s anatomical armamentarium, 
Rouviere’s sulcus is an important fixed extrabiliary 
landmark in laparoscopic cholecystectomy and serve as a 
valuable adjunct in the prevention of biliary & vascular 
damage.  
Conflict of interest: There are no known conflicts of 

interest, financial or otherwise.  
 

REFERENCES 
 

1. W. Reynolds Jr. The first laparoscopic cholecystectomy 
JSLS, 5 (1) (2001), pp. 89-94. 

2. C.J. Pars, C.H. Organ Jr., H. Barkan Changing patterns of 
resident operative experience from 1990 to 1997 Arch Surg, 
135 (2000), pp. 570-573. 

3. Arora, Rachit, and Bhavinder Arora. Six anatomical 
landmarkds for safe Laparoscopic Cholecystectomy. 
International Journal of Enhanced Research in Medicine and 
Dental Care, Vol. 1, 2014, pp.30-34. 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

Liver with 
Rouviere’s sulcus 

Liver without 
Rouviere’s sulcus 

80% 

20% 

0% 

10% 

20% 

30% 

40% 

50% 

Type I Type II Type III Type IV 

48% 

20% 

12% 

20% 



Owais Hameed, Sabahat Gul, Wajih Ur Rehman et al 

 

P J M H S  Vol. 13, NO. 1, JAN – MAR   2019   343 

4. A.E. Merrie, M.W. Booth, A. Shah, et al. Bile duct imaging 
and injury: a regional audit of laparoscopic cholecystectomy  
Aust NZ J Surg, 67 (1997), pp. 706-711. 

5. A.P. Legorreta, J.H. Silber, G.N. Costantino, et al. Increased 
cholecystectomy rate after the introduction of laparoscopic 
cholecystectomy JAMA, 270 (1993), pp. 1429-1432. 

6. J.A. Shea, J.A. Berlin, D.R. Bachwich, et al. Indications for 
outcomes of cholecystectomy: a comparison of the pre and 
post laparoscopic eras Ann Surg, 227 (1998), pp, 343-350. 

7. G.R.Goodman, J.G. Hunter Laparoscopic cholecystectomy: 
results from a university hospital Am J Surg, 162 (1991), pp. 
576-579 

8. S.W.Dekker, T.B. Hugh Laparoscopic bile duct injury: 
understanding the psychology and heuristics of the error ANZ 
J Surg, 78 (12) (2008), pp. 1109-1114. 

9. R.Rutledge, S.M. Fakhry, C.C. Baker, et al. The impact of 
laparoscopic cholecystectomy on the management and 
outcome of biliary tract disease in North Carolina: a 
statewide, population-based, time-series analysis J Am Coll 
Surg, 183 (1996), pp. 31-45. 

10. J. G. Hunter, Exposure, dissection, and laser versus 
electrosurgery in laparoscopic cholecystectomy, American 
Journal of Surgery, vol. 165, no. 4, pp. 492-496, 1993. 

11. G. D. Tebala, P. Innocenti, R. Ciani et al., Indentificaiton of 
gallbladder pedicle anatomy during laparoscopic 
cholecystectomy Chirurgia Italian, vol. 56, no. 3, pp.389-396 

12. Shinde, Jaisingh, and Subodh Pandit. Innovative approach to 
a Frozen Calot’s Triangle during laparoscopic 
cholecystectomy, Indian journal of Surgery, Vol. 77, no. 6, 
2015, pp. 554-57 

13. H. Gans Study of the anatomy of the intrahepatic structures 
and its repercussions of hepatic surgery (PhD thesis) 
University of Nijmegen, Elsevier, Amsterdam, The 
Netherlands (1955)  

14. R. Dahmane, A.Morjane, A. Starc Anatomy and surgical 
relevance of Rouviere’s sulcus Scientific World Journal, 2013, 
p. 4 

15. Muhammad Z, Lubna H, Farzana M, Masoom RM, Mehmood 
AK, Quraishy MS. Rouviere’s sulcus: a guide to safe 
dissection and laparoscopic cholecystectomy, Pak J Surg 
2009; 22(2): 119-21 

16. B.H. Reynaud, G.O. Coucoravas, J.A. Giuly Basis to improve 
several hepatectomy techniques involving the surgical 
anatomy of incisura dextra of Gans Surg Gynecol Obstet, 172 
(6) (1991), pp. 490-492 

17. T.B. Hugh M.D. Kelly, A. Mekisic Rouviere’s sulcus: a useful 
landmark in laparoscopic cholecystectomy Br J Surg, 84 (9) 
(1997), pp. 1253-1254 

18. Singh, Mohinder, and Neeraj Prasad. The anatomy of 
Rouviere’s sulcus as seen during laparoscopic 
cholecystectomy: A proposed classification. Journal of 
Minimal Access Surgery, Vol. 13, No. 2, 2017,P. 89. 

19. C. Couinaud, Le Foie, Etudes Anatomiques Et Chirurgicales, 
Masson, Paris, France, 1957 

20. P. L. Williams, L. H. Bannister, M. M. Berry et al., Gray’s 
Anatomy, Churchill Livingstone, New York, NY, USA, 38

th
 ed., 

1995 
21. K. L. Moore and A. F. Dalley, Clinical Oriented Anatomy, 

Lippincott Williams & Wilkins Philadelphia, Pa, USA, 4
th
 ed. 

1999 
22. N. Peti and M. A. J. Moser, Graphic reminder of Rouviere’s 

Sulcus: a useful landmark in cholecystectomy, ANZ Journal of 
Surgery, Vol. 82, No. 5, pp.367-368, 2012.  

23. Hugh, Thomas B. New strategies to prevent laparoscopic bile 
duct injury-surgeons can learn from pilots. Surgery, Vol. 132, 
No. 5, 2002, pp. 826-35. 

24. Singh, K., and A. Ohri. Anatomic Landmarks: Their 
usefulness in safe laparoscopic cholecystectomy.  Surgical 
endoscopy and other Interventional Techniques, Vol. 20, No. 
11, 2006, pp. 1754-58. 

 
 


