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ABSTRACT

Objective: Laparoscopic liver resections have been performed with increasing frequency in recent years. With increasing surgical experience and tech-
nological developments, more complex laparoscopic liver resections can now be applied. Laparoscopic right posterior sectionectomy (LSPS) requires
a sophisticated and highly challenging surgical technique due to the length of the parenchyma transection line and the camera out of view in laparo-
scopic surgery. The aim of this study was to share tips and tricks about resection which will contribute to the operation time and technique.

Material and Methods: Evaluation was made of the laparoscopic major liver resections performed consecutively between 2015-2020 in our center.
During the resections, three different inflow control techniques were used; hilar, glassonian and intraparenchymal approach.

Results: A total of 14 LSPS surgeries were performed. Mean age of the patients was 51.6 + 10.2 years (34-68), and mean operation time was 300 + 58
(200-440) minutes. The Pringle maneuver was applied to all patients, with a mean time of 58.4 + 14.4 (30-75) minutes. Mean perioperative bleeding was
measured as 290 + 105 (140-550) mL. Additional surgery was performed on six patients in the same session. Complications occurred in three patients.
No perioperative mortality was observed.

Conclusion: LSPS is a technically difficult process, which requires advanced skills in both liver surgery and laparoscopic surgery. Surgeons should
consider applying this method, which offers different advantages depending on the location and nature of the lesion, after completing the learning
curve by performing laparoscopic liver surgery of the correct number and type. In our article, we stated the tips and tricks that make it easy to perform
laparoscopic right posterior sectionectomies, which have been thought to be difficult until recently and these difficulties have been clearly stated in
many articles.
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INTRODUCTION

Laparoscopic liver surgery has made rapid progress in recent years in parallel with
positive developments in terms of feasibility, safety and oncological efficacy (1,2).
Compared with the open approach, laparoscopic liver surgery offers lower compli-
cation rates, reduced intraoperative blood loss, and shorter hospital stay (3,4). How-
ever, laparoscopic major and complex resections are performed in a small number
of centers worldwide due to doubts about the reported advantages of performing
major resections, oncological surgical margin safety and technical complexities.

s i oo (e ), s B, B - The majority of early studies report data from case-control series, and although
scopic liver right posterior sectionectomies; surgical tech- there have been some recent multicenter good quality comparative studies (5),
%‘i;“j;&i ;gg‘;ag'gfe(?;”;sggza single surgeon experience. randomized controlled trials have not been conducted to provide definitive an-

swers. Traditionally, resections involving only one or two Couinaud segments are
classified as minor resections, while resections involving three or more segments
Corresponding Author are called major resections (6). However, given the technical complexity of postero-
Emin Lapsekili superior segment resections (segments 4a, 7, and 8), these have been technically
classified as major resections to distinguish them from minor resections, and it has
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laparoscopic liver surgery, and it is considered one of the most
complex procedures (for example, laparoscopic right hemi-
hepatectomy is scored as 7).

Difficult access to segment 7, the potential for a close relation-
ship between the lesion and the right hepatic vein, the fact that
the right posterior section is not separated by a clear anatomic
structure, the requirement for complex inflow control and the
need for a wide resection line significantly complicate the pro-
cedure.

In our center, laparoscopic liver resection operations were
started in 2013. After completing the learning curve and with
increasing experience and technological advances, we began
to routinely perform laparoscopic, complex and major liver re-
sections, including laparoscopic right posterior sectionectomy.
The aim of this article was to share our experiences with this
difficult procedure, as well as tips, tricks and outcomes that we
think may be useful.

MATERIAL and METHODS

Our study was approved by the local ethics committee’s de-
cision dated 29.09.2021 and numbered 2021/70. The study
included 14 patients with indication for right posterior sec-
tionectomy and who underwent consecutive LSPS operation
between 2015-2020. LSPS was applied in cases with multiple
lesions in segments 6 and 7, large lesions involving both seg-

Oztasetal. 19

ments and cases where segmental or parenchymal sparing
resections could not be performed (such as central lesions in-
volving both segments). The most common indication was liver
metastasis with colorectal cancer in 6 patients. Three of the pa-
tients were operated on for HCC, 1 for KCC, 2 for symptomatic
hemangioma, and 2 for hepatic adenoma.

The operation was planned with a multidisciplinary approach,
preoperative evaluation with CT, MRI and other necessary im-
aging techniques, for all patients. The patients were examined
in terms of surgery type, operation time, blood loss, rate of con-
version to open surgery, resection margins, morbidity, mortality,
Pringle maneuver time and number, postoperative hospital stay
and whether additional surgery was performed in the same
session. Demographic characteristics of the patients and other
data regarding the operation are shown in Table 1.

Surgical Technique

The inflow control approach in LSPS surgery was carried out us-
ing one of the following methods:

1. Inflow Control with Hilar Dissection

Inflow control was provided by hilar dissection and dissec-
tion of RPS vessels. In this technique, transection is guided
by the demarcation line and intraoperative ultrasonogra-
phy (I0US). This technique was used in 6 patients (41.6%).

Table 1. Demographic characteristics of the patients and operational data

Length
Age Inflow control | Operation | Pringle | Blood loss of stay
Patient (years) Sex Diagnosis Operation method time (min) | time (min) (mL) Complications | (days)
1 44 Male | Hemangioma Lap. Hilar 310 45 350 - 6
2 34 Female Adenoma HA Hilar 270 30 200 - 6
3 49 Male CRLM HA Parenchymal 280 N/A 550 Wound 11
infection
4 50 Male CRLM Lap Hilar 340 60 280 - 13
5 60 Male Cccc Lap Hilar 330 60 380 - 7
6 43 Male CRLM Lap Parenchymal 440 45 380 - 10
7 55 Male CRLM Lap. Hilar 250 75 220 - 8
8 62 Female HCC Lap. Glissonian 300 45 200 - 8
9 68 Female HCC Lap. Parenchymal 290 70 340 Bile leakage + 12
liver failure
10 40 Female | Hemangioma Lap. Parenchymal 240 60 250 - 7
11 55 Male HCC Lap. Parenchymal 200 50 140 - 6
12 58 Male CRLM Lap. Parenchymal 320 70 280 - 9
13 63 Male CRLM Lap. Parenchymal 280 75 200 Liver failure 7
14 41 Female Adenoma Lap. Hilar 360 75 300 - 4
Mean£SD | 51.6+10.2 - - - 300£58 | 584+ 144 | 290+ 105 - 81+25
(min-max) (34-68) (200-440) (30-75) (140-550) (4-13)

CCC: Cholangiocellular carcinoma, CRLM: Colorectal cancer - liver metastasis, HA: Hand-assistant, HCC: Hepatocellular carcinoma, Lap: Laparoscopic, N/A: Not available.
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In the hilar approach, the gallbladder and falciform liga-
ment are suspended for convenient access to the hepatic
pedicle, and the pedicle is reached by opening the hepa-
toduodenal ligament, over the hepatoduodenal ligament,
conventionally. By following the main hepatic artery, the
right hepatic artery is reached near the cystic duct and the
dissection is advanced towards the right posterior pedicle.
The portal branch, which runs just posterior to the artery,
is identified with the same method and the demarcation
line is controlled by clamping the pedicle with the help
of a laparoscopic bulldog clamp after right posterior pedi-
cle isolation. Confirmation that the right posterior pedicle
was clamped is made with ultrasonography. Subsequent-
ly, pedicle transection is performed with the appropriate
method (hem-o-lock clip or vascular stapler).

2. Inflow Control with Glissonian Approach

Inflow control is performed by dividing at the level of
the Rouviere sulcus (RS), and resection is directed by the
demarcation line and IOUS. This technique was used in
one patient (8.4%). In the Glissonian approach, under the
guidance of Rouviere’s sulcus, hepatotomy is performed
above or below the sulcus, and inflow control is achieved
by exploring the right posterior pedicle. The parenchyma
transection line is determined with the help of the demar-
cation line and ultrasonography after bulldog clamping.
Subsequently, pedicle transection is performed with the
appropriate method (hem-o-lock clip or vascular stapler).
The Glissonian approach is considered to be more advan-
tageous compared to the hilar approach in terms of re-
duced possibility of major (main portal vein and hepatic
artery) injury and keeping the hilar region intact for future
liver surgery that the patient may undergo. This approach
allows for highly selective control of Glissonian pedicles
without hilar or extensive parenchymal dissection. Howev-
er, in cases where there is no Rouviere sulcus or the tumor
is very close to or in contact with the posterior pedicle, it is
necessary to perform resection with a hilar approach or an
ultrasonography-guided parenchymal approach instead of
the Glissonian approach.

3. Parenchymal Approach

In cases where the hilar approach or Glissonian approach
is considered unsuitable, without any inflow control, intra-
operative USG is used, and the resection line is placed 5-10
mm to the right of the right hepatic vein. After parenchy-
mal transection, inflow control is achieved by exploring the
right posterior pedicle and transecting the pedicle with an
appropriate method (hem-o-lock clip or vascular stapler).
This technique was used in 7 (50.0%) patients.
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When patients are approached through the parenchyma, they
are placed in the left lateral decubitus position. When the hilar
approach or the Glissonian approach is adopted, the modified
French position with a 15° reverse Trendelenburg and a left incli-
nation of about 40°is placed in the transection stage. In our expe-
rience, we have seen the great benefit of the left lateral decubitus
position for ligation and cutting of the short hepatic veins and
transection of the hepatocaval ligament when the parenchymal
approach is applied, while the modified French position provides
better access to the hilum and the Rouvier sulcus.

At the beginning of the surgery, a 12 mm trocar is placed in
the right upper quadrant to create a pneumoperitoneum (port
). Pneumoperitoneum is involved between 12 and 14 mmHg.
One 10 mm trocar (port Il) is placed approximately 4 cm below
the point where the right anterior axillary line intersects the cos-
tal line. A'5 mm trocar (port lll) is placed just below the xiphoid
and a 10 mm working trocar is placed 5 cm right lateral to the
umbilicus (port IV). A 5 mm port (port V) is placed 4 cm below
where the left midclavicular line intersects the arcus costa and
a 5 mm trocar is placed approximately 5 cm left lateral to the
umbilicus (port VI). Patient positions and port entry areas are
shown in Figure 1.

The camera, Cavitron ultrasonic surgical aspirator (CUSA), ener-
gy devices and laparoscopic clips were placed from ports | and
II, alternately. To be able to view the transection line from the
front and to avoid dissection tools obstructing the surgeon’s
view, vision was always provided with a 30° or 45° laparoscopic
camera aligned with the transection plane. Port | was used as
the working port for hilar dissection and port Il was used during
parenchyma dissection.

The third port was used for dissection of the hepatic artery
and portal vein, division of the coronary ligament, retraction
of the falciform ligament and elevation of the posterior surface
of the right hemi-liver during dissection of the right triangular
ligament. The fourth port was used for laparoscopic clips and
laparoscopic linear stapler application. The fifth port was used
for gallbladder retraction, dissection of the triangular ligament
and allows the assistant to achieve suction, liver retraction, and
elevation. The sixth port was used for the traction of the nelaton
catheter used in the Pringle maneuver.

IOUS was used to define the relationship of the lesion to vas-
cular structures and to mark the transection line. The Pringle
maneuver was made by turning the nelaton catheter around
the hepatoduodenal ligament and was controlled with the in-
strument inserted through the 5 mm port (Figure 2).

Outflow Control

Right hepatic vein (RHV) dissection and suspension may be
required to protect the right hepatic vein, control bleeding in
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Figure 1 A.B. Patient positions and trochar sites.

possible venous bleeding and resection safety for lesions very
close to the RHV. In this case, the coronary and right triangu-
lar ligaments were opened and the right hepatic vein was sus-
pended after the hepatocaval ligament was cut and outflow
control was achieved.

Parenchymal Transection

Before parenchyma transection, it was attempted to obtain a
good view by ensuring the mobilization of the right lobe of the
liver over the vena cava and by ligating and cutting the short
hepatic veins. Subsequently, laparoscopic ultrasonography was
performed on all patients, and the location and borders of the
tumor and its relationship with the right hepatic vein and vas-
cular structures were determined. Parenchyma transection was
started by marking the transection line with the help of cautery.
The liver capsule and approximately 1-2 cm deep superficial,
partially avascular layers were transected with Ultracision Har-
monic Scalpel® or THUNDERBEAT®. During the parenchyma
transection, it was tried to keep the central venous pressure
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(CVP) low (<5 cmHzo) by coordinating with the anesthesia
team. During transection, we generally did not use sutures for
traction and preferred parenchymal traction with manual tools.
We used laparoscopic CUSA for deep tissue transection and the
hepatic artery, portal vein and small branches of the hepatic
vein were cut and tied with titanium clips or tissue-vessel seal-
ing devices. Structures thought to be bile ducts were necessar-
ily clipped. A laparoscopic aspirator was used to keep the line
dry during parenchyma transection.

Hemostasis and Removing the Specimen

After the transection process was completed, the surface was
checked for bleeding and bile leakage. Gas tampon was placed
on the transection line and the presence of bile leakage was
checked again, and the leak was closed using titanium clips,
hem-o-lock clips or sutures, depending on the situation. Various
bleeding control materials were used over time to control es-
pecially venous leakage type parenchymal bleeding (TachoSil®,
FLOSEAL®, SURGICEL SNoW®, SURGICEL FIBRILLAR®). Recently,
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Figure 2. Pringle manoeuvre.

permanent surface hemostasis has been routinely performed
with SURGICEL SNoW®/SURGICEL FIBRILLAR. Usually, the spec-
imen taken in the endo-bag was removed with a Pfannenstiel
incision. In female patients, it was sometimes removed trans-
vaginally, depending on the size of the specimen.

RESULTS

Fourteen LSPS surgeries were performed in a five-year period.
The patients comprised 9 males and 5 females with mean age
of 51 years and mean BMI of 30 (22-38). An incision scar from
previous open surgery was present in 6 patients, and 1 patient
had a history of liver surgery. The procedure was hand-assist-
ed in the first 2 patients in the series, while the others were
performed purely laparoscopically. Additional surgery was
performed in 7 patients (50%) in the same session. Colorectal
surgery was performed in 3 patients, lymph node dissection
in 1, secondary liver resection in 2, and colorectal surgery and
RF application in one patient in the same session. Vascular in-
flow control was performed using the Glissonian approach in
one patient, the parenchymal approach in 7 patients, and hilar
approach in 6 patients. Portal vein embolization was not per-
formed in any patient in the preoperative period. Resection
surgery was performed in all patients in a single session. The
ASA scores were 3 in 2 patients, and 1 or 2 in the other patients.
Cirrhosis was present in 5 patients. While the child score of one
patient with an ASA score of 3 was "B, the other patients’ child
score was "A” Three patients had lesions other than in the right
posterior segment. RF was applied to one of these patients, and
additional resection was performed laparoscopically in the oth-
ers. The size of the major lesion was measured as mean 60 mm
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(35-150 mm). The lesion was closer than 2 cm to the hilus in 2
patients and less than 2 cm to the hepatic veins in 5 patients.
Resection was completed as R1 in one patient, while the others
were completed as RO. The tumor of the patient who under-
went R1 resection was located very close to the hepatic hilus.
The resection margin of all patients who underwent RO resec-
tion was >1 mm. The mean operative time was 300 minutes
(200-440). The Pringle maneuvre was applied to all patients, and
the average Pringle time was determined as 58 minutes (30-75
minutes). Mean perioperative bleeding was measured as 290
ml (140-550 mL). Red blood cell suspension was required intra-
operatively or postoperatively in only 5 patients. The length of
stay in hospital was an average of 8 (4-13) days, Minor complica-
tions (Accordion grade | or Il) developed in 3 patients, as stage
1 wound infection in 1, which was treated with dressing and
appropriate antibiotics, and 2 patients had stage 2 bile leakage
and liver failure. One of these patients was a patient with child
B cirrhosis, and the findings that regressed with medical treat-
ment and follow-up in the early period were not reflected in the
long term. Grade A liver failure developed in the other patient,
but the patient was discharged in seven days without any prob-
lems. No perioperative mortality was observed in the patients.

DISCUSSION

Since the first laparoscopic liver resection was reported, data
on more than 9000 laparoscopic liver resections have been
published (1). Although laparoscopic liver surgery is more
widely accepted, LSPS is considered a technically demanding
procedure reserved for specialist liver surgeons with experi-
ence in advanced laparoscopic liver resections (6,10). Minimal



working space, the need to perform curvilinear-parenchymal
transections and the difficulty in controlling bleeding from the
branches of the major hepatic veins contribute to the techni-
cal complexity of the operation. In fact, right hepatectomy is an
acceptable option for right posterior lesions. However, if the pa-
renchymal approach is to be made with a protective technique,
while resection performed by preserving the anterior sector
decreases the chance of developing early-stage liver failure
and decreases the morbidity rates, it increases the resectability
capacity for other pathologies of the liver that may develop in
the late period (11,12). Such parenchymal sparing procedures
are more difficult than major resections, so major resections
are more preferred. The reason that right posterior segment
resection was preferred in this series of patients was that the
major mass was located in segments 6-7.In 2 patients, a second
resection was performed laparoscopically in one of the lesions
located in other segments of the liver and RF ablation was per-
formed in the other patient.

In a multi-center study evaluating 171 LSPS surgeries including
the current study group (5) , 4 of the 9 centers (44%) preferred
inflow control with the parenchymal approach with IOUS more,
3 (33%) stated that they preferred hilar control, and 2 (22%)
stated no specific preference. In the operations of the current
series, the Glissonian approach (1/14), hilar approach (6/14)
and parenchymal approach (7/14) with 10US were preferred.
Machado et al. have reported that the Glissonian approach is
a reliable approach in their 7-year laparoscopic hepatectomy
series involving 234 patients (13). In the current study, no sig-
nificant difference was observed between the two methods
most used for inflow control (hilar and parenchymal) in terms
of operation time and intraoperative bleeding (mean 300 and
293 min, mean 288 and 306 mL, respectively). An average of 2
units of erythrocyte suspension replacement were required by
five patients. In order to reduce the amount of intraoperative
bleeding, the Pringle maneuver was applied in all surgeries as
15 minutes of clamping and 5 minutes of rest. The average Prin-
gle time was measured as 58 minutes, which can be considered
quite long compared to the average time of 33 minutes stated
in the multicenter study (5). However, when it was determined
that one Pringle more was applied on average in the current
study. This excess does not affect either the amount of intraop-
erative bleeding or the morbidity rate observed in the postop-
erative period. At the same time, as previously stated, CVP was
kept below 5 cm H,O, and venous bleeding was minimized by
performing outflow control. In the Oslo-CoMet study, minimally
invasive liver parenchymal sparing surgery for liver metastases
of colorectal cancers has been reported to be associated with
lower postoperative complications (14). The common denom-
inator of postoperative complications was bile leakage. In the
current study, minor bile leakage and mild liver failure devel-

Oztasetal. 23

oped in one patient. This patient was also being followed up for
Child B cirrhosis. Accordion Il wound site infection developed in
one patient, and Grade A liver failure in one patient.

The aim of liver tumor surgery is RO resection and if the surgical
margin does not involve major vascular structures, a tumor-free
parenchymal margin >1 mm is considered sufficient. In this
study, RO resection was achieved in 13 patients, and one patient
had a microscopic tumor at the surgical margin in a location
different from that of the tumor identified after postoperative
pathology. According to the pathology results of this series, it
can be seen that we also approached the RO resection percent-
ages of 95% as stated in the multicenter study (5). The results
of this study, in which no 90-day mortality was observed, were
similar to those of other studies.

CONCLUSION

LSPS is a specialized surgery that requires advanced tech-
nique and skill in both liver surgery and laparoscopic surgery.
Although the learning curve is considered to be longer and
slower, the application of this method, which offers different
advantages depending on the location and nature of the lesion,
should be considered following the completion of the learning
curve with the correct number and type of laparoscopic liver
surgeries, especially in high-volume centers.
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Laparoskopik karaciger sag arka kesitektomiler; tek cerrah deneyiminin cerrahi teknigi ve

klinik sonuclan
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OZET

Giris ve Amag: Laparoskopik karaciger rezeksiyonlari, son yillarda artan siklikla uygulanan ameliyatlardandir. Artan cerrahi deneyim ve teknolojik
gelismelerle birlikte giderek daha kompleks laparoskopik karaciger rezeksiyonlari uygulama alani bulabilmektedir. Laparoskopik sag posterior
sektdrektomi (LSPS), parankim transeksiyon hattinin uzunlugu ve laparoskopik cerrahide kamera agisi disinda kalmasi nedeniyle sofistike ve
yuiksek zorluk derecesine sahip bir cerrahi teknik gerektirmektedir.

Gereg ve Yontem: 2015-2019 yillari arasinda ardisik olarak yapilan laparoskopik major karaciger rezeksiyonlarimizi degerlendirdik. Rezeksiyonlar
esnasinda g farkl inflow kontrol teknigi kullandik; intraparankimal, hiler ve glassonian yaklasim.

Bulgular: Dért yilda 12 adet LSPS ameliyati gergeklestirildi. Hastalarin ortalama yasi 51'di, ortalama ameliyat stiresi 290 (140-380) dakikaydi. Tim
hastalara pringle manevrasi uygulandi, ortalama pringle siresi 55 (30-75) dakika olarak belirlendi. Ortalama perioperatif kanama 297 (140-550)

ml dl¢lldi. Hastalarin yarisina (6 hasta) ayni seansta ek cerrahi islem uygulandi. Ameliyatlarin tamami laparoskopik olarak tamamlandi ve hasta-
larda perioperatif mortalite gézlenmedi.

Sonug: LSPS uygulanabilir, verimli ve glvenlidir. Bununla birlikte, teknik olarak zor bir islemdir ve hem karaciger cerrahisi hem de laparoskopik
cerrahide ileri beceriler gerektirir. Cerrahlar, 6grenim egrisini dogru sayi ve tlirde laparoskopik karaciger cerrahisi yaparak tamamlamali ve lezyo-

nun yeri ve dogasina bagli olarak farkli avantajlar sunan bu yontemi uygulamayi disinmelidir.
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