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Laparoscopic Liver Resection of Segments 7 and 8: from the 
Initial Restrictions to the Current Indications
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Since the beginning of laparoscopic liver surgery, resection of the posterosuperior segments has been 
considered one of the most challenging procedure due to its difficult access. The main drawbacks of 
the laparoscopic approach to dome lesions are poor visualization, the difficulty of instrumentation 
and the greater complexity in the control of bleeding. In the evolution of minimally invasive 
techniques from hybrid techniques to the current purely laparoscopic approaches, the different 
authors have established gradually the currents indications and surgical techniques to operate these 
segments with a similar feasibility and safety than open approach. The standardization in the patient 
position, the use of intercostal trocars, the learning curve in laparoscopic liver surgery, the 
management of the hepatic blood flow and the refinement of the technique in the extrahepatic and 
intrahepatic Glissonean pedicle approaches, has allowed to leave behind the initial contraindications 
about the laparoscopic approach in these segments. In the present review of the literature, the 
accumulated experience of the different groups in minimally invasive liver surgery together with the 
technological advances in the different laparoscopic devices have facilitated the resection of tumors in 
segments 7 and 8 with similar and even better results than open surgery.
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INTRODUCTION

Since the completion of the first laparoscopic liver resec-
tion,1 its indications have been increased until today, where it 
can be carried out in all segments with similar and even better 
results compared to open surgery. In the evolution of this ap-
proach,2-7 the lesions located in the superior part of the right 
anterior sector and in the posterior sectors, segments 7 and 8, 
were initially considered as extremely difficult for laparoscopy 
due to the limited visualization in relation to the diaphragm 
and ribs, the greater risk of bleeding and difficult control re-
lated to a higher transfusion requirement, the higher conver-

sion rate in the initial series, the longer operative time, the 
greater difficulty in obtaining surgical margins and the greater 
technical complexity in liver mobilization. This location to-
gether with the difficulties for its access make the technical 
aspects have greater relevance. One of the reasons why the 
resection of segment 7 and 8 is so complex is because of the 
difficulty in securing the Glissonean pedicles.8-11 Although the 
hybrid approaches and hand assisted were described initially 
to facilitate some surgical maneuvers,12-14 the purely laparo-
scopic abdominal approach with the possibility of combined 
intercostal trocars with the growing experience15 in this field 
and the development of surgical devices have demonstrated 
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their feasibility and safety. 
The objective of this review was to analyze the outcomes 

published in the literature on laparoscopic liver resections in 
lesions located in segments 7 and 8 and detail the surgical 
technical aspects described by the different authors. 

METHODS

Search strategy

A medical librarian-developed systematic search strategy 
was utilized to browse through Medline/PubMed, EMBASE, 
Scopus, ClinicalTrials.gov, the Cochrane Database of System-
atic Reviews and the Cochrane Central Register of Controlled 
Trials using a combination of standardized index terms and 
plain language to cover the following terms: (laparoscopic 
liver surgery) AND (posterosuperior segments) AND (segment 
7) AND (segment 8). Searches were limited to studies pub-
lished in English, using standard limitations provided by the 
respective databases. Screening of titles, abstracts, and bib-
liographies of relevant review articles and publications in the 
field was performed by two independent researchers. Quality 
assessment was based on the Cochrane risk of bias tool. Data 
were extracted systematically under the following headings: 
study design (e.g., randomized controlled trial, registry re-
view, cohort study, etc.); study population (dates of recruit-
ment, number of patients,); tumor locations; indications for 
liver metastases, hepatocellular carcinoma or cholangiocellular 
carcinoma; tumor sized; surgical technique (surgeon, patient 
and trocar position, pringle maneuver, transection technique); 
intraoperative outcomes; morbidity and mortality. Due to the 
retrospective review of this study, approval was waived by the 
IRB. 

RESULTS

A total of 13 hospital series10,16-27 and 6 clinical cases28-33 that 
exclusively analyzed segments 7 and/or 8 were included in this 
review (Table 1, 2). 

Diagnoses and surgical outcomes

In the hospital series analyzed the most frequent indication 
was metastases (55.4%), followed by hepatocellular carcinoma 
(28.7%). The average size of the lesions ranged between 13 and 
39 mm. Mean surgical times were between 105 and 420 min-
utes. Six groups performed the pringle maneuver in 8~84% of 
the patients. Blood losses varied between 50~550 ml with a 
conversion rate between 0~42.9%. Minor complications were 
between 0~33.3% and major complications between 0~10.86% 

with average hospital stays between 2 and 12 days. The resec-
tion margin was negative in 90~100% of the resections. All 
authors used the purely laparoscopic technique for liver resec-
tion, except one group that used the hand-assisted technique. 
In relation to the laparoscopic approach, 4 authors exclusively 
performed an abdominal approach while the rest combined 
the placement of abdominal trocars with the insertion of in-
tercostal trocars.

Placement of the patient and surgeons’ position

Regarding the placement of the patient, the most used posi-
tions was supine position with the right side approximately 30º 
elevated; in left, semi-lateral side in a reverse Trendelenburg 
position; or in the low lithotomy position (“French” position). 
Other authors recommend left lateral decubitus position with 
the right arm suspended as a modification that could improve 
the advantages previously described. While some groups rec-
ommend the separation of the legs for the placement of the 
main surgeon that may later vary depending on the needs of 
the surgery, others prefer to closed legs with the main surgeon 
on the right side. Still, none has shown to be superior and the 
most important issue is the standardization of the position by 
each group. The two main positions of the surgeon are be-
tween the patient’s legs or on the patient’s right side. In cases 
of placing between the legs, the surgeon will subsequently 
vary their position (mostly on the patient’s right side), but also 
on the left side depending on the needs of the surgery. The 
scopist usually maintains a fixed position on the patient’s left 
side unless they need to be changed because the main surgeon 
needs to be placed in this position.

Approach, bleeding control, and trocar position

The minimally invasive technique used by most authors is 
purely laparoscopic approach using a 30 or 45 grades flexible 
tip scope. The pneumoperitoneum pressure ranges from 10~14 
mmHg. The pringle maneuver was performed in most of 
cases. Several groups have developed the combined approach 
by the classic abdominal route with the use of intercostal tro-
cars to facilitate the visualization of these difficult to access 
segments and a better dissection of the hepatic parenchyma. 
The placement of abdominal trocars, although it depends on 
each group, usually consists of four to five trocars placed in 
the upper right quadrant of the abdomen, where three of them 
are usually adjusted to the right subcostal margin (Fig. 1). In 
addition to the 11~12 mm umbilical trocar, a trocar is inserted 
at the level of the midclavicular line (11~12 mm), another in 
the epigastric area (5 or 11~12 mm), and another in the an-
terior axillary line (5 or 11~12 mm) in such a way that the 
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trocars of the subcostal arch are placed in a range of 6~7 cm 
between them from the epigastric trocar. Additional trocars 
are inserted between the ribs and through the diaphragm or 
between the ribs in the thoracic cavity and then through the 
diaphragm. Normally, the placement of two trocars is recom-
mended, although one is sufficient for some authors. They can 
be 5 mm or 12 mm and placed in the same intercostal space 
or in two different ones. One is usually cranial and the other 
caudal and the intercostal space is oscillated from the sixth to 
the tenth.

The type of approach and placement of the trocars is also 
a key factor. Okuda et al recommend that the devices man-
aged by the main surgeon should be placed in parallel since 
in these segments the tumor is much farther from the trocars 
than in other locations of the liver. The Southampton group 
describes that the “reversed-L” configuration around the me-
dial and inferior part of the tumor allows transection in four 
planes in line. Against the exclusively abdominal approach, 
the advantages of intercostal trocar placement have been de-
scribed. This approach allows a direct and perpendicular view 
of the right hepatic vein and the vena cava which facilitates 
access to the operative field. For segment 8, vertical transec-
tion planes to the liver surface can be maintained with mini-
mal mobilization of the right liver and less risk of bleeding, 
ascites and adhesions.34 In addition, on many occasions by the 
abdominal route the instrumentation and the laparoscope are 
unable to reach all these segments. This approach presents 
possible complications such as lung lesions, pneumothorax, 
hemothorax, biliothorax or diaphragmatic hernias. Therefore, 
to reduce its appearance, the use of balloon trocars, its intro-
duction during forced expiration or apnea and the closure of 
the holes is recommended.

Mobilization of the right liver

For better access to segment 7, mobilization of the right 

side of the liver is fundamental, and it requires division of 
the falciform ligament to the right and middle hepatic veins 
along with the complete division of the right triangular and 
coronary ligament, the division of the round ligament together 
with the separation of the inferior vena cava, the diaphragm 
and the retroperitoneal reflection (frequently, the right adre-
nal gland is also exposed). The root of the right hepatic vein 
is fully exposed, not only from the anterocranial side but also 
from the posterior and lateral aspects by dividing the right 
retrocaval ligament. For the segmentectomy 7 and 8, the round 
ligament should be divided for better access to the lesions, 
however, It should be preserved in sever cirrhotic patients with 
collateral portal veins. in such cases, segmentectomy is out of 
indication, and only partial resection is available in terms of 
the liver function. On the other hand, in the resections in seg-
ment 8, the complete mobilization of the right hepatic lobe is 
not necessary. In many occasions with a slight mobilization, 
the reverse-Trendelemburg position and the retraction of the 
falciform ligament towards hypogastrium is sufficient for a 
correct exposure of the lesions in this segment (Table 2).

Approach to the Glissonean Pedicle

In the case of non-anatomic resections, an ultrasound is 
performed for the location of the lesion and its relationship 
with the nearby vasculature. A margin delimitation is per-
formed to ensure a wide resection before starting the hepatic 
transection For anatomic resection, the intrahepatic Glisso-
nian approach of segment 7 consists in the intrahepatic con-
trol of G7 located by ultrasound and the identification of the 
right hepatic vein to guide parenchymal transection along the 
intersegmental plane. Once G7 ligated, resection begins from 
the demarcation that occurs between S6 and S7 to expose the 
entire length of the RHV. At this point it is recommended to 
continue dissection from the ventral side in the plane between 
the RHV and the demarcation line on the liver surface (Fig. 

5 mm

11~12 mm

5 mm

11~12 mm

5 mm

11~12 mm

Fig. 1. Different trocar positions to laparoscopic surgical approach for segments 7 and 8. 
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2). In the intrahepatic Glissonian approach of segment 8, the 
approach begins by taking as a reference the middle hepatic 
vein that must be exposed from the cranial side to the periph-
ery in the medial part of it. The dissection should continue in 
this direction more deeply until reaching the root of G8 that 
will allow an anatomical demarcation of the segment (Fig. 3). 
segment 7 and 8 are usually supplied by one to three tertiary 
portal branch. 

Glissonean branches of segment 7 or 8 can be isolated ex-
trahepatically from hepatic hilum. it is possible through an 

avascular plane to dissect the right anterior and posterior ped-
icles in the hepatic hilum until the branches corresponding G7 
and G8 are isolated close to their origins. Segmental pedicles 
to segment 7 can be addressed after dissecting the liver in the 
Rouviere groove while segments 8 first need to locate the G5 
and G8 branches that branch from the right anterior pedicle to 
subsequently isolate G8 exclusively. Once the correct delimi-
tation of these segments has been verified by ultrasound and 
fluorescence imaging with preoperative intravenous injection 
of indocyanine green, its resection is performed.35 However, 

Fig. 2. Intrahepatic Glissonean pedicle approach of segment 7. (A) Exposing the root of RHV. (B) Root of G7. (C) Demarcation 
line. (D) Exposing RHV. (E) Resected surface.

Tumor Root of the RHV
IVC RHV

RHV

Stump of G7

Stump of V7

V7
IVC

RHV

A B C

D E

G7

Fig. 3. Intrahepatic Glissonean pedicle approach of segment 8. (A) Intercostal trocar position. (B) S8 demarcation line. (C) Expo-
sure of MHV. (D) S8 root of G8. (E) Resected surface.

A B C

D E

Tumor

Root of G8

MHV

Root of RHV

MHV

Root of G8

MHV

Stump of G8

RHV

IVC

MHV
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Ome et al.36 reported this technique was not safe because it 
has often caused biliary complications due to injury to the bile 
duct around the hilum.

Parenchymal transection

For hepatic transection the use of ultrasonic shears or bipo-
lar forceps is recommended. Due to the relationship of these 
segments with the middle and right hepatic veins, a carefully 
dissection should be performed by Cavitron Ultrasonic Surgi-
cal Aspirator or clamp crushing method for a better visualiza-
tion of the vascular and biliary branches. 

DISCUSSION

Segments 7 and 8 present a greater challenge due to its lo-
cation in the deepest region of the abdominal cavity along 
with its relationship with the hepatic veins and the large num-
ber of interconnected vascular branches from the Glissonean 
pedicles.37-39 Therefore, although at the beginning of laparo-
scopic liver surgery the approach of these segments was con-
sidered even as a contraindication, nowadays its performance 
is increasingly recommended in groups with experience in 
laparoscopic liver surgery.40 To facilitate the surgical approach 
to these locations different technical modifications have been 
proposed.

The use of hybrid approaches and the hand-assisted tech-
nique were initially used in surgery on the S7 or S7 and 8 as 
less invasive approaches than the traditional ones.12,16 These 
techniques facilitated surgical maneuvers with a safer con-
trol of possible bleeding and in a shorter surgical time. At the 
same time, the tactile perception of the liver allowed better 
control of the surgical margins and the use of a larger incision 
for the extraction of the surgical specimen. Despite this, these 
techniques require a larger incision, reducing the intrinsic ad-
vantages of minimally invasive surgery. With the development 
of purely laparoscopic liver surgery, these types of approaches 
are considered especially useful in these segments with dif-
ficult access for control of bleeding from the hepatic veins, 
mobilization of large tumors and during the beginning of the 
learning curve. 

Although are usually more technically difficult than a major 
hepatectomy, parenchymal sparing resections in these seg-
ments, should be the technique of choice, due to the lower 
risk of liver failure, especially in cirrhotic patients.35 This 
complexity is higher with laparoscopic due to the poor opera-
tive field in the liver dome and need for a curved transection 
plane. D’Hondt et al.41 recommend a caudocranial transection 
of the hepatic parenchyma, as it seems to allow a better iden-
tification of intraparenchymal vascular structures compared to 

the open anterior approach. It is important to emphasize again 
that for most authors in segment 8 resections, it would not be 
necessary to carry out a complete mobilization of the right 
liver unlike those that occur with segment 7.

How to approach G7 and G8 has three methods. Hilar ap-
proach with extrahepatic dissection of the Glissonean pedicle, 
intrahepatic approach after the transection along the major 
hepatic vein and dyeing to the portal vein. Dyeing method is 
difficult in laparoscopic surgery, so the other two methods are 
usually applied. In the Glissonean approach, for the precise 
performance of an anatomical resection for segment 7 and 8 
lesions, the boundaries must be identified by occluding the 
corresponding portal pedicle to visualize the ischemic regions 
on the liver surface. This type of approach allows a complete 
resection of the liver segments where the tumor is located. The 
use of the ultrasound is crucial for the correct identification of 
both the relationship of the lesion with the vascular structures 
and for the proper demarcation before the transection that al-
lows us to obtain a correct surgical margin. For resections in 
segment 8, the middle hepatic vein and the bifurcation of the 
segment 8 portal pedicle with the branches of the right and 
middle hepatic vein are essential. 

Only 2 studies included in the review compare open and 
laparoscopic approach. Guro et al. describes less blood loss, 
shorter hospital stay, higher number of non-anatomical resec-
tion and lower tumor size in laparoscopic group. Morikawa et 
al describes that the laparoscopic technique required a longer 
operation time with less intraoperative blood loss, hospital 
stay and major complications. In the literature, most stud-
ies that compare the laparoscopic approach and open in the 
posterosuperior segments also include segments 4a, 1 or 6. In 
colorectal liver metastases, the sub-analysis of the OsloCOM-
ET study and Okuno et al. reported shorter hospital stays with 
similar perioperative results.42,43 With regard to hepatocellular 
carcinoma, Xiao et al.44 included 41 patients who underwent 
laparoscopic liver resection and 86 who underwent open liver 
resection with the same oncological outcomes as conventional 
procedures, with lower blood loss, fewer postoperative com-
plications, and shorter hospital stay. On the other hand, while 
Scuderi et al.45 in a multicenter propensity score matched-
study reported reduced complication rates in the laparoscopic 
group, Hond’t et al. found no statistically significant differ-
ences in relation to hospital stay and postoperative morbidity.46 
Finally, in a recent meta-analysis of the posterosuperior seg-
ments, Zeng et al. reported that the operative time was longer 
and overall complications greater, while the hospital stay was 
shorter. In addition, there were no differences in blood loss, 
transfusions, resection margins, major complications, disease-
free survival for HCC and CRLM and overall survival in 
HCC.47 
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The size, number and location of the lesions has also been 
considered an aspect of great relevance with respect to the 
feasibility of these resections. Different authors have recom-
mended that lesions larger than 5 cm are considered less suit-
able for the laparoscopic approach. In fact, the average size 
of the lesions collected in the series from this review ranged 
between 13 and 39 mm. Another factor has been the depth of 
the lesion in the hepatic parenchyma. Okuno et al.42 reported 
that surgeons tended to open approach for tumors located at a 
depth of ≥3 cm in the posterosuperior segments, while Mori-
kawa et al.27 suggested that a tumor depth of ≤3 cm from the 
liver’s surface could be a good indication for laparoscopic par-
tial liver resection.

CONCLUSIONS

The accumulated experience of the different groups in 
minimally invasive liver surgery, the standardization of the 
technique and the technological advances in the different 
laparoscopic devices have facilitated the resection of tumors 
in segments 7 and 8 with similar and even better results than 
open surgery. Even so, the degree of difficulty in laparoscopic 
approach for this area depends mainly on liver cirrhosis, the 
location of the tumor, and the size of the tumor.
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