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Background: With advances in techniques and technologies, laparoscopic radical
resection of hilar cholangiocarcinoma (HCCA) has gradually been carried out in major
medical centers in China. Its feasibility and safety have been accepted by a group of
Chinese surgical experts.

Methods: To standardize perioperative management of HCCA by using laparoscopic
resectional approach, to ensure safety of the patient with standardized management,
improve prognosis of the patient, and enable proper application and refinement of this
surgical approach, the expert group on specifications for laparoscopic radical resection
of HCCA in China organized a consensus meeting.

Results: Laparoscopic radical resection of HCCA is difficult and associated with
high risks. Appropriate patients should be carefully selected and this surgical
approach should be promoted gradually. The experts met and arrived at 16
recommendations on perioperative management of HCCA by using laparoscopic
surgery. There were three recommendations on preoperative diagnosis and evaluation;
one recommendation on surgical principles of treatment; one recommendation on
indications and contraindications; one recommendation on credentialing, staffing, and
equipment; nine recommendations on laparoscopic techniques in different stages of
operation; and one recommendation on indications for conversion to open surgery.

Conclusion: Laparoscopic surgery for HCCA is still in the early phase of development.
This consensus provides a clinical reference with the aim to promote and to facilitate its
further development.
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Expert Recommendations on HCCA

INTRODUCTION

Hilar cholangiocarcinoma (HCCA) is a common malignant
biliary tract tumor. Improvements in medical imaging have led
to better diagnosis and staging of this disease. Radical resection is
still the only treatment that can offer a chance of cure. However,
the special anatomical location of HCCA, with its proximity to
hepatic artery, portal vein, and caudate lobe makes excisional
surgery extremely difficult (1, 2). Recent advances in minimally
invasive surgery have attracted pioneer surgeons to perform
laparoscopic radical resection of HCCA in selected patients.
With gradual establishment of this operation on its feasibility,
safety, and short-term treatment outcomes, this approach has
now been gradually adopted by expert biliary surgeons in China
as an alternative approach to open surgery on highly selected
patients. To standardize the perioperative management of HCCA
and the technical steps in laparoscopic radical resection of HCC,
to ensure safety of the patient and improve prognosis, the
expert group on specifications for laparoscopic radical resection
of HCCA organized a consensus meeting for all the biliary
expert surgeons in this field in China to formulate expert
recommendations for laparoscopic radical resection of HCCA
and its perioperative management.

An expert consensus meeting was held on April 19, 2021,
during the Second Congress of the Hilar Cholangiocarcinoma
Study Group of Surgeons. Experts in HCCA surgery were
invited to participate in the meeting and to present specific
issues with respect to laparoscopic surgery for HCCA including
oncologic concerns, selection criteria, surgical techniques, and
future aspects of this procedure. Presentations were followed by
panel discussions and open discussions with the audience. After
meeting, a first draft including summaries of the presentations
and discussions was circulated to the panels, discussed, and
edited. This document, including expert consensus statements,
was formulated by all the attending experts in this field.

The categories of evidence used in this current expert
recommendation are shown in Table 1 and the recommendation
grades are given in Table 2.

PREOPERATIVE DIAGNOSIS,
PREPARATION, AND EVALUATION OF
LAPAROSCOPIC RADICAL RESECTION OF
HCCA

Key Points in Preoperative Diagnosis and

Preparation

A comprehensive, effective, and complete evaluation should
be carried out based on clinical symptoms/signs, laboratory
findings, and medical imaging results (Table 3). The key findings
used in preoperative diagnosis of open radical resection of HCCA
should be the same as in laparoscopic surgery (1, 2).

Expert Recommendation 1

Multidetector CT (MDCT) (class 1, grade I) and magnetic
resonance cholangiopancreatography (MRCP) (class 1, grade I)
are recommended as the most important investigations because

TABLE 1| Level of evidence.

Level (quality)
of evidence

Requirements

Class 1 High-quality evidence from more than 1 RCT
Meta-analyses of high-quality RCTs
One or more RCTs corroborated by high-quality

registry studies

Class 2

Moderate-quality evidence from 1 or more RCTs
Meta-analyses of moderate-quality RCTs

Class 3

Moderate-quality evidence from 1 or more well-designed,
well-executed non-randomized studies, observational
studies, or registry studies

Meta-analyses of such studies

Class 4

Randomized or non-randomized observational or registry
studies with limitations of design or execution
Meta-analyses of such studies

Physiological or mechanistic studies in human subjects

Class 5 Consensus of expert opinion based on clinical experience

RCTs, randomized clinical trials.

TABLE 2 | Recommendation grades for this current expert recommendation.

Recommendation grade Criteria

Grade | Strong recommendation
Grade Il Moderate recommendation
Grade Il Weak recommendation
Grade IV No recommendation

they can clearly delineate tumor location, size, level of biliary
obstruction, blood vessel invasion, and atrophy of different
parts of liver. Before surgery, a proper drainage procedure,
such as percutaneous transhepatic cholangiodrainage (PTCD) or
endoscopic nasobiliary drainage (ENBD), should be performed
to relieve jaundice and any obstruction (class 1, grade I).
Portal vein embolization (PVE) can be used to increase the
size of future liver remnant (FLR) and has been shown to be
effective in inducing liver hypertrophy with minimal risks. Biliary
drainage should be established before PVE in patients with biliary
dilatation in FLR (class 2, grade I).

Importance of Classifications and Stagings
for Laparoscopic Radical Resection of
HCCA

Classifications and stagings were considered to be of extreme
importance in determining resectability of the tumor (Table 4).
The Bismuth-Corlette classification is recommended for HCCA
(class 1, grade I). Based on the level and extent of invasion of the
biliary tract, this classification was considered by the experts in
providing a sound basis to determine local extent of resection and
degree of combined liver resection before surgery (Figure 1).
The American Joint Committee on Cancer (AJCC) and the
Union for International Cancer Control (UICC) tumor-node-
metastasis (TNM) stagings are based on comprehensive analysis
of postoperative pathological findings. They should be used
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TABLE 3 | List of recommending preoperative examinations for hilar
cholangiocarcinoma.

List of
examinations

Features Category of

recommendation

B-ultrasound  Evaluates degree of tumor invasion. Doppler I
ultrasound is helpful to evaluate portal vein

invasion.

CT (MDCT) Thin-slice scan is helpful to show vascular |
invasion. It has advantages in defining tumor
location, size, biliary obstruction level, liver
atrophy, and three-dimensional imaging of
blood vessels. It has a high accuracy in

determining resectability.

MRI+MRCP  Provides high resolution of soft tissues, with |
adequate display of biliary system, and
secondary changes to bile ducts. It has

special values in evaluating the longitudinal

extent of bile duct tumor.

ERCP/ENBD  Invasive investigations which can accurately I
show the whole bile duct. It can be used for

preoperative drainage to reduce jaundice.

PTCD First choice to reduce obstructive jaundice Il
before surgery. It is not recommended as a

diagnostic procedure.
Has certain value for tumors with associated Il

bile duct stones or cystic dilatation of the bile
duct.

Is not recommended for early or intermediate |l
stages of tumors, but has value to determine
distant metastases.

Endoscopic
ultrasound

PET-CT

Laparoscopic
exploration

Useful for clinical staging of tumors. 1}

TABLE 4 | Preoperative classification and staging for hilar cholangiocarcinoma.

Classification or
staging

Application characteristics Category of

recommendation

Bismuth-Corlette
classification

The most widely used clinical |
classification. It considers the level and
scope of biliary invasion but does not
consider vascular invasion or lymphatic
or distant metastasis.

AJCC/UICC Can be used to assess local or distant |
metastasis with guiding significance on
prognosis of surgical treatment of
tumors.

MSKCC staging Has value as it includes vascular Il

invasion and liver atrophy and is
recommended to assist clinical
decision

The international Combines multiple types of Il
cholangiocarcinoma  classification and staging for
working group comprehensive assessment but lacks
staging good clinical

trials with large samples to support.

in predicting prognosis and postoperative survival of patients.
The Memorial Sloan Kettering Cancer Center (MSKCC) staging
(class 2, grade II) should be used to systematically evaluate

blood vessel invasion, lymph node metastasis, liver atrophy, and
distant metastasis.

Expert Recommendation 2

The Bismuth-Corlette classification (class 1, grade I) should
be used to make a preliminary decision on the surgical
method used. It is recommended to supplement the Bismuth-
Corlette classification with the AJCC- and the UICC-related
TNM stagings (class 1, grade I) and the International
Cholangiocarcinoma Working Group Staging (class 2, grade II)
to predict resectability of HCCA and long survival outcomes
after treatment (3).

Preoperative Evaluation

Preoperative evaluation for laparoscopic radical resection of
HCCA should be the same as in open surgery and should cover
the following:

(1) Evaluation of degree of bile duct involvement: This is
the primary target in preoperative evaluation. Magnetic
resonance cholangiopancreatography combined with
MDCT should be used to evaluate the degree of bile duct
invasion, with visual display of the structural characteristics
of the whole biliary system, length and extent of tumor
involvement, and depth of invasion of bile duct wall (1, 2).

(2) Evaluation of adjacent vascular invasion: Preoperative
imaging examinations combined with three-dimensional
reconstruction should be used to determine whether
adjacent blood vessels are invaded and the location and
extent of invasion are important in determining resectability
of the tumor.

(3) Three-dimensional CT reconstruction, visualization, and
assessment: First, this technique can be used to display the
anatomies of intrahepatic bile ducts and blood vessels from
multiple angles and multiple levels, thus helping to assess any
anatomical anomalies to avoid unnecessary injuries during
operation and to better protect the structures and function
of the remnant liver (4). Second, this assessment can help to
quantitatively analyze tumor volume and volumes of each
liver segment and its combination. It can also be used to
carry out simulation surgery in planning operations and in
selecting an optimal liver transection plane and to calculate
residual liver volumes (3, 4).

(4) Evaluation of lymph node metastasis: PET-CT should
be used to evaluate lymph node metastasis and extent
of involvement.

Expert Recommendation 3

Preoperative MDCT (class 1, grade I) and MRCP (class 1, grade
I) should be used routinely to assess the extent of bile duct
and blood vessel invasion. Three-dimensional CT reconstruction,
visualization, and assessment system (class 2, grade I) should
be used routinely to evaluate anomalies of bile ducts and
blood vessels and to calculate residual liver volumes. PET-CT is
recommended to detect possible lymph node metastasis (class 2,
grade II).
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FIGURE 1 | Schematic diagram of the Bismuth-Corlette classification of hilar cholangiocarcinoma (HCCA).

INDICATIONS AND TREATMENT
PRINCIPLES FOR LAPAROSCOPIC
RADICAL RESECTION OF HCCA

Indications and Contraindications

The indications for laparoscopic radical resection of HCCA
should be more stringent than in open surgery. Preoperative
CT, MRCP, CT angiography, or magnetic resonance angiography
should be used to clarify the relationship between the tumor
and the hepatic artery and portal vein and to determine whether
there is any invasion. The indications include the Bismuth-
Corlette type I, type II, and some types III and IV tumors with
no portal vein or hepatic artery invasion. In addition to all
the contraindications to open radical resection of HCCA, the
contraindications should also include intolerance to prolonged
pneumoperitoneum, failure to establish pneumoperitoneum,
extensive abdominal adhesions, difficulties in dissecting or
exposing the lesion, extensive tumor invasion of portal vein
or common hepatic artery, difficulties in obtaining adequate
laparoscopic view, or presence of portal hypertension resulting
in high surgical risks (4).

Expert Recommendation 4

The indications and contraindications should be strictly followed
to select suitable patients for laparoscopic resection of HCCA.
The Bismuth-Corlette type I and type II can be successfully
resected and reconstructed by using laparoscopic surgery in
expert hands. Laparoscopic surgery is also feasible for some
Bismuth-Corlette types III and IV. For any Bismuth-Corlette
type with tumor invasion of portal vein, common hepatic artery
and their branches and vascular resection and reconstruction are
recommended, if technically feasible. Otherwise, conversion to
open surgery is recommended (class 1, grade I).

Principles of Treatment

The principles of laparoscopic radical resection of HCCA should
be the same as in open radical resection of HCCA. The current
standard of open surgery includes partial hepatectomy with en
bloc resection of the tumor-invaded bile duct, regional lymph
node and nerve dissection, and hepatic duct-jejunum Roux-
en-Y anastomosis, with emphasis on complete tumor resection
(RO resection) with negative margins, including the invaded

bile duct with the adjacent tissues and restoration of biliary-
intestinal continuity of the functional residual liver remnant
(4, 5). Anatomical liver resection is the standard procedure for
HCCA. To achieve RO resection, it is recommended to carry out
intraoperative frozen sections to confirm negative proximal and
distal bile duct resection margins (5-8).

Expert Recommendation 5

The principles of laparoscopic radical resection of HCCA should
be the same as in open surgery. However, due to the limitations
of laparoscopic operations in intraoperative assessment of liver
resection margins, it is recommended to routinely perform
anatomical major liver resections, e.g., hemihepatectomies
or trisectionectomies combined with caudate lobe resection.
Limited liver resections aiming to preserve functional liver
parenchyma with local excision of adjacent liver parenchyma are
not recommended (class 1, grade I).

REQUIREMENTS FOR HOSPITAL
CREDENTIALING ON ADEQUATE
STAFFING AND SURGICAL EQUIPMENT
FOR LAPAROSCOPIC RADICAL
RESECTION OF HCCA

In the early phase of promoting this surgery, laparoscopic radial
resection of HCCA should only be confined to credentialed
hospitals with good experience in major laparoscopic surgeries
and with adequate staffing to form a fixed surgical team
consisting of a chief surgeon, a first assistant, a scope operator, a
scrub nurse, and an anesthesiologist. This surgical team should
be proficient in carrying out complex laparoscopic operations,
including laparoscopic liver resection and laparoscopic
pancreaticoduodenectomy, and has crossed the required
learning curves for these operations (recommended number of
cases >50 for each of these types of surgery) (9). For surgical
equipment, in addition to the conventional laparoscopic
equipment and instruments, a good quality laparoscopic system,
a LigaSure, ultrasonic knife, or Cavitron Ultrasonic Surgical
Aspirator (CUSA) is recommended.

During the process of development and promotion of this
surgery, patients should be highly selected during the learning
curve to gradually step up from less complex to more complex
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operations. The surgical team must have adequate experience
in open radical resection of HCCA and the ability to complete
the operation when conversion to open surgery is required and
to deal with any complications, which may arise out of the
laparoscopic operations.

Expert Recommendation 6

Laparoscopic radical resection of HCCA should only
be carried out in large medical centers with adequate
experience in laparoscopic hepatectomy and laparoscopic
pancreaticoduodenectomy, after passing the learning curves, and
with adequate experience in complex laparoscopic hepatectomy
and bile duct reconstruction (class 1, grade I). There should be
a fixed team in carrying out laparoscopic resection of HCCA
(class 1, grade I). In the early phase of development, patients
with less complex pathologies should be selected. There should
be a gradual move to operate on more complex pathologies after
accumulation of adequate operative experience (class 1, grade I).

SURGICAL PROCEDURES

Establishment of Operating Ports in

Laparoscopic Radical Resection of HCCA
Generally, the five-port technique and split-leg position of patient
are used. The port sites are recommended to center on the hepatic
hilum in a V-shaped distribution. The specific port sites should
be determined according to the planned operative procedure,
taking into consideration of the requirements of liver resection
and biliary reconstruction. Ancillary ports should be added
when needed (Figure 2).

Expert Recommendation 7

When establishing the operating ports, the camera port is
recommended to be placed under the umbilicus to facilitate
reconstruction and anastomosis. The remaining ports should be
centered on the hepatic hilum and should be distributed in a
V shape. However, specific port layout should be individualized
according to the planned operation. Operating ports should be
added if necessary to facilitate surgery and to speed up the
operative process (class 1, grade I).

Procedures for Intraoperative

Laparoscopic Exploration

Routine exploration should be conducted to access whether
there is any intraperitoneal metastasis. The hilar region should
be dissected to determine the size, location, and extent of the
hilar tumor. The depth of tumor involvement of bile duct, the
relationship between the tumor with the portal vein and hepatic
artery, the extent of vascular invasion, if any, and the involvement
of caudate lobe should be assessed to reach to a preliminary
decision on the possibility of radical resection and the extent of
resection (1, 10-13) (Figure 2).

Expert Recommendation 8
Routine laparoscopic exploration should be carried out to
exclude peritoneal metastases and small liver metastases.

Laparoscopic ultrasonography should be used routinely to
increase the accuracy of assessment (class 1, grade I).

Extent of Regional Lymphatic and Nerve
Plexus Dissection in Laparoscopic Radical
Resection of HCCA

The extent of routine lymphatic and nerve plexus dissection
should include the hilar region, hepatoduodenal ligament, tissues
around the common hepatic artery, and lymph nodes and nerve
plexus behind the head of pancreas. Different surgical approaches
can be used according to the usual practice of the surgeon, the
extent and location of the tumor, and the approach used in
the laparoscopic operation. A combined left- and right-sided
approach is recommended.

Left-sided approach: The omental bursa (lesser sac) is opened,
followed by dissection of lymph nodes around the common
hepatic artery (8a, 8p) and lymph nodes around the celiac trunk.
The common hepatic artery and the gastroduodenal artery (the
latter can be transected if needed to better expose the portal vein)
are slinged and the right gastric artery is transected. Skeletonized
dissection of all the lymph nodes, fat, and nerve tissues in the
hepatoduodenal ligament (12h, 12e, 12b, 12a, and 12p) then
follows. The 13a lymph nodes in the posterior edge of the
pancreas are then dissected, together with the lymph nodes
adjacent to the abdominal aorta (no. 16).

Right-sided approach: The peritoneum on the side of
duodenal peritoneum is opened to dissect the 13a lymph nodes
on the posterior edge of pancreas, which should be immediately
sent for intraoperative frozen section. If positive, no. 16 lymph
nodes need to be removed and if no. 16 lymph nodes are positive,
radical resection should be abandoned. If negative, all the tissues
in the hepatoduodenal ligament, with the exception of the hepatic
artery and portal vein are removed en bloc. The lymph nodes
around the common hepatic artery (8a, 8p) and those around the
celiac trunk, together with the surrounding fatty tissues, are then
dissected (14-16) (Figure 2).

Expert Recommendation 9

Lymph node dissection should be standardized. Attention should
be paid in protecting the surrounding blood vessel walls. There
is no special rule for the sequence of dissection. Appropriate
sequences of regional lymph node and nerve plexus dissection
should be based on the intraoperative findings, the laparoscopic
approaches used, and the usual practice of the operating surgeon
(class 1, grade I).

Important Technical Points to Achieve
Laparoscopic RO Resection of HCCA

During laparoscopic surgery, the relatively small operating
space of the hilum can be zoomed in to allow anatomical
structures of the hilum to be displayed more clearly
and three-dimensionally.

To dissect the hepatic hilum, the common bile duct is first
isolated, ligated at the upper edge of the pancreas, and then
transected. The lower resection margin of the bile duct should
routinely be sent for frozen section examination. Bile duct
dissection is then continued from a caudal to cranial direction.
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1. Routine establishment of operating ports

2. Exploration of the abdominal cavity

of the resectability of the tumor

Resectable

4. Dissect and transect the lower resection
edge of the bile duct, and conduct standard

5. Determine the liver resection plan, the
upper edge of bile duct resection

No blood vessel invasion

6. Standard hepatectomy combined with
caudate lobe resection

7. Resection of proximal jejunum, reshape
hepatic duct, and conduct hepatic duct-jeju-
num Roux-en-Y anastomosis

8. Remove specimen and place drainage

3. Dissection of hepatic hilum, determination ___~___, Internal drainage or corresponding

scope of standard hepatectomy, and the ———>

FIGURE 2 | Operation flowchart. This operation procedure was based on the recommendations of the experts who participated in the consensus meeting to provide
a clinical reference for less experienced surgeons. Surgeons should carry out his/her operation procedures according to the specific situations during operation.

2
O
&
&
&

eo

treatment in open surgery

Open vascular resection and recon-
struction or palliative resection

The skeletonized hepatic artery and portal vein are suspended
to facilitate subsequent procedures. After assessing the extent
of tumor invasion of the bile duct for resectability, the hepatic
artery, portal vein, and their branches are dissected to determine
whether the tumor has any vascular invasion. If the blood vessel
supplying the hemiliver, which is planned to be preserved is
found to be invaded, the surgery should be converted to open
surgery. For any difficulties in determining the upper extent of
biliary involvement by tumor, the liver parenchyma can be split
to reveal the upper extent of the HCCA. When the upper extent
of tumor has far exceeded the U point or P point, palliative
surgery in reducing jaundice can be carried out. For resectable
HCCA, the hepatic duct on the side of the liver to be preserved
should be resected and the upper resection margin of the bile duct
should be sent for frozen section examination. Repeated frozen
sections and pathological examinations during the operation
should be done to ensure negative resection margins with RO
resection (10, 15) (Figure 2).

Expert Recommendation 10

The hilar structures should be dissected to clarify whether the
tumor has invaded blood vessels and to determine the extent of
anatomical liver resection and the extent of bile duct resection
based on preoperative and intraoperative findings. During the
operation, frozen sections should be repeatedly conducted to
assure negative margins of bile ducts, blood vessels, and liver to
achieve RO resection (class 1, grade I).

Important Technical Points in Handling the
Caudate Lobe

In laparoscopic radical resection of HCCA, when combined
with anatomical hemihepatectomy, extended hemihepatectomy,
or trisectionectomy, the short hepatic veins can be clearly
seen laparoscopically, thus facilitating en bloc resection of the
caudate lobe.

Turning the liver and Spigelian lobe to the right allows good
exposure for ligation and division of the short hepatic veins
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on the left side of the inferior vena cava upto the suprahepatic
portion. The short hepatic veins on the right of the inferior vena
cava are dealt with using the right-sided approach with dissection
from bottom to top. As for the short hepatic veins near the
confluence of hepatic veins, it is safer to treat them after splitting
the liver parenchyma down to the inferior vena cava (15-17).
The thin backflow branches of the short hepatic veins can be
transected with an ultrasonic knife or LigaSure and the larger
branches can be transected after ligation. If necessary, they can
be transected and sutured. After the portal vein branches to the
caudate lobe are exposed and disconnected, the whole caudate
lobe together with the resected portion of liver containing the
resected bile ducts with the tumor can be resected en bloc (18, 19)
(Figure 2).

Expert Recommendation 11

A combined approach to mobilize the caudate lobe from left to
right and from right to left to deal with the short hepatic veins
should be used. After complete mobilizing the caudate lobe, the
portion of the liver to be resected together with the bile ducts
containing the tumor can be resected en bloc (class 2, grade II).

Important Technical Points on Liver
Resection in Laparoscopic Radical
Resection of HCCA

The important technical points on liver resection in laparoscopic
radical resection of HCCA are roughly the same as those in
laparoscopic or open hepatectomy for other liver tumors or
hepatolithiasis. The main difference lies in that in laparoscopic
hepatectomy for HCCA, special efforts should be made to
combine preoperative imaging (including three-dimensional
reconstruction) and intraoperative findings to determine
the plane and extent of liver resection (e.g., left or right
hemihepatectomy, extended left or right hemihepatectomy) plus
caudate lobe resection.

When right hepatectomy plus total caudate lobectomy is
required for a patient with HCCA, the surgeon should choose
instruments for liver parenchymal transection that he/she is most
familiar with (such as an ultrasound knife or a laparoscopic
CUSA). After ligating and dividing the right hepatic artery and
the right portal vein, the liver parenchyma can be transected
from a caudal to cranial direction along the ischemic line on the
liver surface. Small blood vessels (<3 mm) on the transected liver
raw area can be cauterized, while larger and thicker branches are
transected after ligation. The right hepatic vein can be treated
with an endoscopic cutting and vascular closure device (10,
20-22). The short hepatic veins are then transected along the
inferior vena cava. After dividing the hepatocaval ligament and
mobilizing the caudate lobe, the whole resected specimen can be
removed en bloc (23, 24).

Left hepatectomy plus total caudate lobectomy is technically
similar to the right-sided operation, although the operation is
relatively easier. Patients with the Bismuth-Corlette type IV
HCCA should be strictly and carefully selected. The surgical
operation should be chosen based on the location of tumor,
the extent of bile duct invasion, and any atrophy affecting the
liver. Extended right hepatectomy, extended left hepatectomy, or

resection of right or left hemiliver can be carried out in well-
selected patients. A right-sided liver resection is safer than a left-
sided liver resection because the right hepatic artery runs behind
the common hepatic duct and is more susceptible to invasion by
tumor and there is a longer length of the left hepatic duct than
the right hepatic duct (25, 26) (Figure 2).

Expert Recommendation 12

Accurate preoperative and intraoperative decision on the extent
of liver resection and the plane of liver transection are the key
technical points for laparoscopic radical resection of HCCA. In
the process of liver resection, tumor-free resection margins of
bile ducts, blood vessels, and liver planes should be achieved. In
the presence of severe liver cirrhosis or insufficient preoperative
jaundice reduction, combined major hepatectomy aiming to
achieve RO resection should not be aggressively carried out.
Palliative surgery should be used as an alternative treatment to
ensure safety of the patient (class 2, grade II).

Important Technical Points on Hepatic
Duct-Jejunum Anastomosis for

Laparoscopic Radical Resection of HCCA
The technique of laparoscopic hepatic duct-jejunum
anastomosis is more difficult and more demanding when
compared with open surgery. When the open end of the hepatic
duct is relatively large and its position is shallow, anastomosis is
easier; otherwise, it can be technically very difficult. The number
of hepatic duct openings on the liver remnant would depend on
the plane and extent of resection.

For the hepatic duct-jejunum anastomosis, whether the
anastomosis should be completed antecolic or retrocolic would
depend on the body build of the patient and the findings of the
operation. Tension should be avoided. Before the anastomosis,
the hepatic duct should be properly shaped and anastomosed to
a Roux-en Y jejunal loop. Continuous suturing is recommended
for the posterior wall and for the anterior wall either continuous
or intermittent suturing can be used, according to the size,
position, and angle of the bile duct (10, 21, 27). For type IIIb
HCCA, resection is relatively easier, but the right hepatic duct to
jejunum anastomosis is more difficult. Right hemihepatectomy
plus caudate lobectomy for type IIla HCCA is technically more
difficult, but the hepatic duct and jejunum reconstruction are
relatively easier (28-31). The intestinal-intestinal anastomosis
should be more than 45-60 cm away from the biliary-enteric
anastomosis. If necessary, an external drainage decompression
tube can be placed across the hepatic-enteric anastomosis
(Figure 2).

Expert Recommendation 13

For HCCA, bile duct resection should be combined with major
liver resection plus caudate lobe resection. When the number of
bile ducts left in the liver remnant is large, temporary stay stitches
can help to expose the bile duct openings to improve the quality
of the cholangiojejunostomy. For those patients with difficult
anastomoses, conversion to open surgery by using a median small
incision to construct a difficult anastomosis helps. Placement
of an external drainage decompression tube can help in better
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healing of the anastomosis. For patients who cannot undergo
major liver resection, palliative resection or bile duct-jejunum
bypass should be considered (class 1, grade I).

Important Technical Points in Managing
the Raw Transected Liver Surfaces,
Placement of Drainage Tubes, and

Removal of Specimens

After liver transection, the raw liver surface should be carefully
inspected. Small biliary leakage and bleeding points should
be closed by using suitable sutures (10, 22, 30, 31). The
resected specimen should be placed into a specimen bag and
removed through a small suprapubic transverse incision in
the lower abdomen. A drainage tube should be routinely
placed below the biliary-enteric anastomosis and on the
raw liver area. The specimen should be routinely examined
histopathologically to determine the tumor location and the
extent of tumor involvement (Figure 2).

Expert Recommendation 14

The transected raw liver surface should be careful dealt with
to stop all the bleeding and bile leakage points. Drainage tubes
should be placed posterior to the biliary—enteric anastomosis and
on the raw liver area. Care should be taken to ensure that the
drainage tubes are not obstructed by kinking (class 1, grade I).

Laparoscopic Radical Resection for
Patients With HCCA Requiring Vascular
Resection and Reconstruction

Hilar cholangiocarcinoma resection, when combined with
vascular resection and reconstruction, can lead to a higher chance
of achieving RO resection for patients with vascular invasion,
thereby improving survival of these patients (32, 33). Invasion of
blood vessels significantly increases the difficulty of laparoscopic
radical resection of HCCA. Resection and reconstruction of
hilar blood vessels under laparoscopic surgery are technically
difficult. Once invasion of portal vein or hepatic artery supplying
the planned-preserved hemiliver or the main trunks is found
during operation, conversion to open surgery is recommended
(Figure 2).

Expert Recommendation 15

If vascular resection and reconstruction are necessary due
to invasion found on the hemiliver, which is planned to be
preserved, prompt conversion to laparotomy is recommended
(class 1, grade I).

INDICATIONS FOR CONVERSION TO
LAPAROTOMY

Conversion to laparotomy should be carried out for the
following conditions: uncontrollable bleeding; intolerance to
pneumoperitoneum; difficulties in exposing or resecting the
lesion; intraoperative detection of invasion of main vascular
trunk or blood vessels of the side of the liver to be preserved;
multiple open ends of the transected bile duct; difficulty in bile

duct reshaping and biliary-intestinal anastomosis; unsatisfactory
anastomosis; or difficulty/failure to continue the operation under
laparoscopy. Timely conversion to laparotomy can reduce serious
complications and is beneficial to patients.

Expert Recommendation 16

Timely conversion to laparotomy to ensure safety of the patient
should be the primary consideration for laparoscopic surgeons
(class 1, grade I).

SUMMARY

Laparoscopic radical resection of HCCA is technically
difficult and it is still associated with high operative risks.
Appropriate patients should be carefully selected. This surgical
approach should be promoted carefully and gradually. It
is recommended that only hepatobiliary and pancreatic
laparoscopic surgery centers in large general hospitals with
adequate experience in laparoscopic operations in other less
complex hepaticopancreatobiliary operations should be acquired
before attempting to develop this operation to come up with
a safe and feasible operation for others to follow. It is also
recommended to conduct clinical studies on this operation,
focusing on safety of the patient and treatment effectiveness after
standardizing the surgical procedures involved in this operation.
The ultimate aim is to improve the quality and quantity of life
for patients with HCCA.
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