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Abstract 
Glisson’s sheath was discovered by Johannis Walaeus in 1640. Francis Glisson published his book entitled 

Anatomia Hepatis in 1654 and accurately portrayed the essential anatomy of the major vessels of the liver, 

The Glisson’s capsule wraps the portal vein, hepatic artery and bile duct and these three structures are 

therefore regarded as forming one morphological system, which since then has been referred to as the 

Glissonean system. 
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Introduction  

Liver surgical techniques have advanced considerably with increased knowledge of the surgical 

anatomy of the liver. Lortat- Jacob and Robert and Honjo and Araki performed anatomical right 

hepatectomy with dissection of the hepatic artery, portal vein and bile duct in the 

hepatoduodenal ligament around 1950. This procedure has been referred to as a controlled 

hepatectomy method. By contrast, Lin and Tung and Quang initially dissected the liver 

parenchyma and then approached and ligated the portal pedicles intrahepatically. These two 

procedures of right hepatectomy were recognized as the basic anatomical liver resection 

techniques. The Glissonean pedicle approach at the hepatic hilus was reported by Takasaki et al. 

in 1986. Couinaud had also previously described a simplified left hepatectomy with the 

Glissonean pedicle approach at the hepatic hilus similar to Takasaki’s procedure in 1985. The 

approaches of Couinaud and Takasaki to the Glissonean pedicles are extrahepatic approaches 

without liver dissection, and are completely different from those of Lin and Tung. Launois and 

Jamieson described the intrahepatic Glissonean pedicle approach to liver resection in 1992. This 

new Glissonean pedicle approach has provided in-depth knowledge of the surgical anatomy of 

the liver and has made different types of hepatectomy possible including not only 

hemihepatectomy but also small anatomical hepatectomies, such as sectionectomy and 

Couinaud’s segmentectomy in a normal and cirrhotic liver. 

 

The Glisson’s Capsule and the hilar plate 

Glisson’s sheath was discovered by Johannis Walaeus in 1640. Francis Glisson published his 

book entitled Anatomia Hepatis in 1654 and accurately portrayed the essential anatomy of the 

major vessels of the liver, The Glisson’s capsule wraps the portal vein, hepatic artery and bile 

duct and these three structures are therefore regarded as forming one morphological system, 

which since then has been referred to as the Glissonean system. The hepatic vein system is 

another system in the liver. Specifically, the Glisson’s capsule connects to the capsule of the 

liver and the hepatoduodenal ligament. The Glisson’s capsule forms a thick plate at the inferior 

part of the liver, which is referred to as the hilar plate. The hilar plate connects to the cystic 

plate, umbilical plate and Arantian plate. The hilar plate can be detached from the quadrate lobe 

because no branch originates from along the anterior margin or the upper surface of the hilar 

plate. The small caudate branches originate from along the posterior margin of the hilar plate. 

When the hilar plate is pulled down after detaching the liver parenchyma of the quadrate lobe, 

the right and left Glissonean pedicles can be easily approached. The most important point is that 

any variation, particularly in the arteries and bile ducts, occurs under the hilar plate. Therefore, 

dissection under the hilar plate is difficult and unsafe. The elements of the segmental or
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sectional pedicle must supply the segment or section into which 

the pedicles enter. There is no need to consider any injury to the 

elements that supply the remaining liver segments when the 

pedicles above the hilar plate are interrupted. 

 

Ramifications of the Glissonean pedicle and liver anatomical 

classification 
The classification of liver anatomy and resections was defined in 

the International Hepato-Pancreatico-Biliary Association 

(IHPBA) Brisbane 2000 terminology and was reviewed by 

Strasberg in 2005. The second-order division of the 

classification in the IHPBA Brisbane 2000 terminology is based 

on the ramification of the hepatic artery and bile duct. On the 

other hand, the classification according to the Glissonean 

pedicles is different from that according to the IHPBA Brisbane 

2000 terminology. Specifically, the secondary Glissonean 

pedicles divide into 3 branches at the hepatic hilus. These 

pedicles can be approached extrahepatically without liver 

dissection. Therefore, the liver can be divided into 3 segments 

according to the ramification of the secondary Glissonean 

pedicles. This classification is called Takasaki’s classification. 

By comparison, the left segment in Takasaki’s classification 

corresponds to the left medial and left lateral sections in the 

Brisbane 2000 system. In Takasaki’s segmentations, there are 

hepatic veins between segments. 

 
Table 1: Comparison of classification systems of liver anatomy and resection  

 

 
 

Extra-Fascial approach to the secondary Glissonean pedicles 

at the hepatic hilus 
Couinaud described three approaches to the hepatic hilus in his 

book entitled Surgical Anatomy of the Liver Revisited. 

Conventional dissection in the hepatoduodenal ligament is 

referred to as the intra-fascial approach. This procedure has also 

been referred to as a controlled hepatectomy method. In this 

approach, dissection is performed under the hilar plate, making 

this procedure unsafe, and surgeons have to consider variations 

in the hepatic artery and bile ducts. In the extra-fascial approach, 

the Glissonean pedicles can be dissected from the liver 

parenchyma extrahepatically at the hepatic hilus. The main 

portal fissure or left supra-hepatic fissure is opened after 

dissecting the liver parenchyma and surgeons must confirm the 

pedicles that arise from the hilar plate or umbilical plate. This 

procedure is referred to as the extra-fascial and transfissural 

approach introduced by Lin and Tung. The left pedicle can be 

approached at the left end of the hilar plate. This approach was 

described by Couinaud in 1985. In brief, the hilar plate is 

detached from the liver parenchyma. Then, the ligamentum 

venosum is confirmed and the left pedicle is dissected along the 

left pedicle at the ventral side of the ligamentum venosum. The 

lesser omentum is not necessarily divided. The tertiary branch of 

the caudate lobe and the right posterior bile duct branch from the 

left hepatic duct at the dorsal side of ligamentum venosum. 

Therefore, surgeons do not have to consider any variations of the 

hepatic bile duct. After dissection around the pedicle, the pedicle 

is encircled and clamped. The left pedicle is divided following 

the same procedure of the right side pedicle transection. 

However, the left pedicle is the thickest of the pedicles and 

therefore requires careful transection. A stapler is occasionally 

useful for transecting the left pedicle. 

 

Approach the tertiary branches 
One secondary Glissonean pedicle has 6–8 tertiary branches. 

The territory of a single tertiary branch does not correspond to 

Couinaud’s segment. We therefore refer to the area fed by 1 

tertiary branch as a cone unit of the liver. Couinaud’s segments. 

consist of 3 or 4 cone units. The tertiary branches in the left liver 

can easily be approached because they can be observed along 

the umbilical portion without liver dissection. However, in the 

right liver, the tertiary branches cannot be observed at the 

hepatic hilus. We should therefore clamp the pedicle of the right 

anterior section at the hepatic hilus and confirm the border 

between the sections. The tertiary branches close to the hepatic 

hilus can be approached around the secondary pedicle near the 

hepatic hilus. However, the tertiary branches that originate from 

the deep portions of the secondary pedicles cannot be 

approached from the hepatic hilus. These deep branches can be 

approached after initially dissecting the liver parenchyma on the 

border between the sections. The border between the sections 

can be confirmed by clamping the secondary pedicle at the 

hepatic hilus. If the tertiary branch that possibly feeds the 

territory which includes the tumor is found, the tertiary branch is 

clamped and the territory is confirmed. 

 

Our experience and results 

We have performed 17 hepatic resections using this technique. 
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Indications were hepatocellular carcinomas and metastases from 

colorectal cancers with curative intent. Fifteen were major 

hepatic resections (12 right hepaectomies and one right 

trisegmentectomy and one left hepatectomy all for 

hepatocellular carcinoma) and two segmental resections (one 

segment 6 ANF one segment 3 both for colo-rectal metastases). 

Procedure was evaluated with respect to the feasibility, duration 

of surgery and amount of blood loss. 

In our study the average blood loss for major resection was 

500ml and it was 200ml for segmental resections. Average 

duration of surgery was 4 hours for major and 2 hours for 

segmental resections. 

 

 
 

Fig 1: Anatomy of Glissonean hepatic pedicles  

 

Discussion 
Anatomical hepatectomy has been performed more easily using 

the Glissonean approach than by using controlled hepatectomy 

methods, which are exemplified by the intra-fascial approach of 

Couinaud. In particular, small anatomical hepatectomies such as 

sectionectomy or Couinoud’s segmentectomy are difficult to 

perform using controlled hepatectomy methods. When surgeons 

plan to carry out anterior sectionectomy using controlled 

hepatectomy methods, it takes a long time to dissect and confirm 

each branch of the hepatic artery, the portal vein and the bile 

duct to the anterior section. False confirmation of the hepatic 

artery or bile duct occasionally occurs. Makuuchi, et al indicated 

anterior sectionectomy as the most difficult type of hepatic 

resection. However, surgeons can determine the area of the 

anterior section when one of the secondary Glissonean pedicles 

to the anterior section is dissected and clamped using the 

Glissonean pedicle approach. This procedure will shorten the 

operation time and reduce the stress on surgeons because they 

do not have to consider any anomalies of the arteries and bile 

ducts using this procedure. Anatomical hepatectomy is different 

from partial hepatectomy, which does not consider the area that 

is fed by the sectional or segmental portal pedicle. In anatomical 

hepatectomy, the surgeon first ligates the portal pedicle and then 

confirms the area fed by the portal pedicle. After this, the 

surgeon identifies the tumor location and dissects the liver 

parenchyma along the border between the area fed and the area 

not fed by the portal pedicle. This anatomical hepatectomy 

approach is appropriate for liver tumors that invade the 

peripheral portal tract such as hepatocellular carcinoma (HCC). 

Because liver tumors invade the portal vein, tumor cells are 

disseminated to the sinusoids around the tumor and spread 

through the area which is fed by the portal vein. Therefore, 

anatomical hepatectomy is indicated for HCC. The advantages 

of anatomical hepatectomy for HCC have been indicated in 

previous studies. The advantage of the Glissonean pedicle 

approach is that it is a simple method which can separate the 

liver into 3 sections by simply clamping the secondary 

Glissonean pedicle extrahepatically without liver dissection at 

the hepatic hilus. The main hepatic vein, either the right hepatic 

vein or the middle hepatic vein, is present on the border between 

the sections. The relationship between the area of the section and 

the tumor location can be easily noted preoperatively by the 

Glissonean pedicle approach. Sectionectomy is considered as 

fundamental anatomical hepatectomy; however, when liver 

function is insufficient for sectionectomy, changing to smaller 

anatomical resections, such as cone unit resection, can be 

achieved by using the tertiary branches. Therefore, liver 

surgeons should know the Glissonean pedicle approach and 

should be able to perform any type of anatomical hepatectomy. 

 

 
 

Fig 2: Isolation of Right Posterior Glissonean Pedicle 
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