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Living related liver transplantation has proved to be an effective, safe and radical method for treating end-stage 
liver diseases. In the last decade, a laparoscopic approach to donor hepatectomy has been gradually introduced 
into clinical practice. According to world literature, there are presently no uniform standards for performing la-
paroscopic liver resections in living donors. This literature review considers almost all methods for performing 
this surgery in living donors. These methods are described in transplant centers around the world.
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inTrOducTiOn
Laparoscopic hepatectomy in living donors typically 

consists of several basic stages: trocar placement, liver 
mobilization, dissection of hepatoduodenal ligament 
structures, formation of a resection plane, and paren-
chymal dissection and graft removal.

POSiTiOn Of The PaTienT On The TaBle
The patient was positioned on the operating table 

in Fowler’s position (Reverse Trendelenburg position). 
According to various literary sources, the angle of the 
table in relation to the floor ranges from 30° to 45°. The 
patient’s legs are spread apart (French position) [1–3]. 
Interestingly enough, when performing laparoscopic 
right hemihepatectomy, the position of the patient on the 
operating table is slightly different from that for resection 
of the left lateral segment or left lobe of liver in a related 
donor. The patient is also placed in the French position 
in Fowler’s position. However, a 10–15 cm diameter roll 
is placed under the patient’s right at the costal arch level 
[4]. At some transplant centers, the patient is placed on 
the left side [5].

TrOcar PlacemenT
All clinics have their own trocar placement approa-

ches. For example, during the first laparoscopic removal 
of the left lateral section from a living donor [6], the 
following trocar port placement scheme was described: 
a 10-mm-diameter optical trocar was placed paraumbili-
cally 2 cm above the navel, two 12-mm-diameter trocars 
were placed 7–9 cm to the left and to the right, then, a 
10-mm-diameter trocar was placed 5 cm proximally to 
them along the midclavicular line under the costal arch. 
In most French transplant centers, and at the Shumakov 
National Medical Research Center of Transplantology 

and Artificial Organs, when performing laparoscopic 
left lateral (LL) resection, trocars are placed as follows: 
an optical 10–12-mm trocar is placed paraumbilically 
2–3 cm to the right of the navel, then 10-mm trocar is 
placed at a 15° angle to the right and 10 cm to the back, 
and another 12-mm trocar at a 15° angle to the left from 
the bottom. One 5-mm trocar is placed in the epigastric 
region, and, if necessary, one more is placed along the 
anterior axillary line in the right hypochondrium [3, 7–9].

In South Korea, the placement pattern is similar 
for laparoscopic left lateral sectionectomy, but 12-mm 
trocars are mostly used [1]. For a more rational port 
placement, some transplant centers performed ultrasound 
imaging of the liver [7, 10].

When resecting the left lobe in a living donor, trocar 
placement is the same as when performing LL resection, 
except that the main working ports are placed equidis-
tantly upward at an angle of 30° from the paraumbilical 
optical access [11]. Some transplant centers have a modi-
fied version of trocar port placement using 6 trocars [12].

Trocar placement in right-sided hemihepatectomy 
is shown in Figure 4. Standardized approaches to port 
placement have been developed using a three-dimensi-
onal laparoscope for laparoscopic resection of the right 
lobe of the liver in living donors [13].

liver mOBiliZaTiOn and hePaTOduOdenal 
liGamenT diSSecTiOn

Carboxyperitoneum is achieved to target values of 
8–13 mm Hg when performing left lateral sectionectomy 
or left lobar resection [1, 3, 6, 8, 9, 11, 12]. For right-
sided hemihepatectomy, the reference intra-abdominal 
pressure value, according to various literary sources, 
is 12–15 mm Hg [14, 15]. A 30° optical transducer is 
mostly used for imaging, although a laparoscope with an 
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adjustable viewing angle has been increasingly reported 
of recent [16, 17].

When resecting the left lateral segment or the left 
lobe, after revision of the abdominal cavity, the liver is 
mobilized by intersecting the round, sickle, coronary and 
left triangular ligaments using a harmonic scalpel and 
monopolar scissors [3, 6–8]. When mobilizing the left 
lobe of the liver, namely the gastrohepatic ligament, it 
is worth noting a possible aberrant artery branching to 
the left lobe from the left gastric artery.

It should be noted that preliminary circular mobili-
zation of the left hepatic vein during LL resection is not 
routinely performed in most transplant centers, although 
there have been recent reports on this maneuver [18].

Next, the hepatoduodenal ligament structures are 
isolated: the left hepatic artery is mobilized along the 
length and circularly bypassed with a webbing or its 
alternatives. After that, the short portal branches are li-
gated to segment 1, the left branch of the portal vein is 
also circularly bypassed. Then, using a harmonic scalpel 
or bipolar coagulation, the venous branches draining 
segment 4 (Sinus Rexi) are transected.

It should be noted that mobilization of the hepatoduo-
denal ligament structures is performed using the caudal 
approach, while, for better visualization, traction is per-
formed for the transected round ligament of the liver 
[7]. However, in some cases, the left lateral segment is 
rotated counterclockwise to facilitate its mobilization 
and isolation of afferent vessels [9].

In the case of hemihepatectomy, it is necessary to take 
into account the anatomical border of separation into the 
left and right lobes of the liver, namely, the line running 
from the bottom of the gallbladder to the suprahepatic 
part of the inferior vena cava [19]. Cholecystectomy is 
performed based on the Critical View of Safety principle, 
a control system based on assessment and registration 
of three key elements:
‒ Dissection of the Calot’s triangle (cystic duct – he-

patic duct – liver);
‒ Visualization of only two tubular structures leading 

to the gallbladder;
‒ Mobilization of the lower part of the gallbladder and 

visualization of the lower 1/3 of the gallbladder bed 
before intersecting any tubular structures [20].
As for right-sided hemihepatectomy, some authors 

believe that cholecystectomy should be performed be-
fore mobilizing the hepatoduodenal ligament to achieve 
more detailed visualization of the arterial blood supply 
to the right lobe of the liver [4, 14]. In some Asian cli-
nics, for example, in South Korea, the operation begins 
with mobilization of the right lobe of the liver, and then 
proceeds to dissection of afferent vessels and cholecy-
stectomy [5, 21].

Intraoperative cholangiography [22] or indocyanine 
green fluorescent imaging [21–24] is used to visualize the 
ductal zone. Modified cholangiography is also used. For 

this purpose, a bulldog forceps is applied on the supposed 
intersection site of the bile duct, and cholangiography is 
performed through the cystic duct stump. In this way, the 
safety of duct intersection is confirmed [15].

liver ParenchYmal diSSecTiOn
To determine the optimal plane of resection when per-

forming hemihepatectomy, clamping of afferent blood 
flow to the left or right lobe of the liver using vascular 
clamps is performed. A parenchyma dissection line is 
marked with a harmonic scalpel along the line of demar-
cation, and then the vascular clamps are removed [25].

In some transplant centers, just before parenchyma 
dissection is done, the hepatoduodenal ligament structu-
res are taken onto a turnstile to apply the Pringle maneu-
ver – clamping of afferent blood flow to the liver in the 
event of massive bleeding, although this technique is not 
routinely used in some transplant centers [60, 62, 84]. 
It should be noted that the Pringle maneuver was not 
used in any of the reports described when performing 
laparoscopic left lateral sectionectomy [1–3, 6, 9, 26].

Parenchymal dissection is performed using an ult-
rasonic or water-jet dissector, bipolar and monopolar 
coagulation, or argon [1–3, 6, 9]. Some authors argue that 
large vessels will never be injured by light maneuvers as 
long as the vessels are in the surgeon’s field of vision. 
Even during parenchymal dissection, intraparenchymal 
structures can be visualized using magnification on a 
laparoscope, and minor bleeding can be controlled by 
raising the intra-abdominal pressure [27].

When resecting the left lateral segment, the paren-
chymal resection line is defined towards the medial wall 
of the left hepatic vein and goes slightly to the right of 
the falciform ligament. The dissection is also carried 
out according to the caudal approach, i.e. from the bot-
tom to up. According to a study in Hungary, the optimal 
parenchymal dividing line for the left lateral segment 
should be about 1 cm to the right of the falciform li-
gament, except for deviant biliary anatomy of the left 
lateral segment, when the level of segmental bile duct 
fusion according to MR cholangiography is to the right 
or left of the intended level [6, 28]. This is due to the 
need to obtain a minimum number of bile ducts on the 
graft to reduce the number of biliary complications in the 
recipient. In hemihepatectomy, the resection line follows 
the demarcation line as previously described.

It is very important to note that in laparoscopic he-
mihepatectomy, after dividing the caudate lobe, a nylon 
tube is passed into the anterior part of the Glisson’s right 
posterior foot in order to raise the residual parenchyma. 
Thus, the hanging maneuver is performed, which helps 
to complete the parenchymal dissection most safely, 
although some authors consider this maneuver as opti-
onal [21, 23]. A somewhat similar maneuver has been 
described for laparoscopic resections of the LL and left 
lobe in living donors. So, for the convenience of paren-
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chymal dissection at the junction of the left and median 
hepatic veins, the following maneuver is applied: this 
area is circumferentially bypassed with a webbing and 
pulled upward, thereby improving visualization during 
dissection, and providing additional vascular safety [29].

In the parenchymal transsection process, the portal 
plate, in which the bile duct and paraductal vessels pass, 
is exposed. These elements are crossed with scissors, and 
a careful hemo- and biliostasis with suturing and clipping 
is performed on the donor’s side. At some transplant 
centers, the portal plate is clipped with Hem-o-lock clips 
(TFX Medical Ltd., RTP Durham, NC, USA) and then 
crossed with scissors between the clips [9, 30, 31].

GrafT remOval
After the graft remains connected only by afferent 

vessels and hepatic veins, the Pfannenstiel incision is 
performed with installation of a port for manual assis-
tance. Then, the graft is removed directly: the afferent 
vessels of the graft are clipped and transected (in some 
transplant centers, the portal vein is transected with a 
stapler [32, 33]), the hepatic veins are transected using 
a stapler. The obtained graft is removed using manual 
assistance through the previously installed port and it is 
then transferred for perfusion with a preservative solu-
tion [8].

After the liver fragment has been extracted, a tho-
rough revision for hemo- and biliostasis is carried out, 
and, if necessary, electrocoagulation, stitching or clip-
ping of suspicious areas is performed. A silicon draina-
ge is placed to the wound surface of the liver [11, 14], 
though some authors believe that with “ideal” liver re-
section, there are no indications for safety drainage [34].

cOncluSiOn
Donor safety is of paramount importance in donor 

liver surgery. This very important aspect is still the main 
obstacle to the spread of minimally invasive approaches 
in living liver donation.

This is probably why the approach to laparoscopic 
liver resection in living donors is significantly different 
among different transplant centers. Nevertheless, further 
evaluation of the standardization of methods is needed 
to improve intermediate surgical outcomes for these sur-
gical procedures.
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