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Abstract

Background: The role of staging laparoscopy in patients
with intrahepatic cholangiocarcinoma remains unclear. De-
spite extensive preoperative imaging, approximately 25% of
patients are deemed unresectable at laparotomy due to me-
tastasized disease. The aim of this study was to evaluate the
frequency of unresectable disease found at staging laparos-
copy and to identify predictors for detecting metastasized
intrahepatic cholangiocarcinoma. Methods: We retrospec-
tively collected records of all patients with intrahepatic chol-
angiocarcinoma, presenting at our institution from 2008 to
2017. Staging laparoscopy was performed on the suspicion
of distant metastases and on indication in larger tumors. The
yield and sensitivity of staging laparoscopy was calculated.
Reasons for unresectability at staging laparoscopy or lapa-
rotomy were recorded. Results: Among a total of 80 patients
with potentially resectable intrahepatic cholangiocarcino-
ma, 35 patients underwent staging laparoscopy on the sus-
picion of distant metastases. Unresectable disease was
found at staging laparoscopy in 15 patients. Reasons for un-
resectability were liver metastasis (n = 6), peritoneal metas-

tasis (n = 4), severe cirrhosis (n = 2), locally advanced tumor
with satellite lesions (n = 1), and distant lymph node metas-
tasis (n = 2). Considering optimal preoperative imaging, the
true yield of staging laparoscopy was 20% (7/35). Two pa-
tients did not undergo laparotomy due to progression after
staging laparoscopy. Of the remaining 18 patients who un-
derwent laparotomy, 6 patients (30%) had unresectable dis-
ease, mostly because of distant metastasis (n = 4). Conclu-
sions: The role of staging laparoscopy to detect unresect-
able intrahepatic cholangiocarcinoma is highly dependent
on the quality of preoperative imaging. Currently, no accu-
rate selection criteria on imaging exist to select patients with
intrahepatic cholangiocarcinoma who potentially benefit

from staging laparoscopy. ©2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Intrahepatic cholangiocarcinoma (IHC) is a rare tumor
originating in the peripheral bile ducts within the liver pa-
renchyma, usually only causing symptoms at a late stage.
After hepatocellular carcinoma, cholangiocarcinoma is the
second most common primary hepatic malignancy. The
incidence of intrahepatic malignancies varies widely be-
tween countries and accounts for 5-10% of all cholangio-
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Table 1. Patient characteristics in staging laparoscopy and explorative laparotomy

Staging laparoscopy Explorative laparotomy p value
(n=35) without staging laparoscopy
(n=45)
Female gender 16 (46) 22 (49) 0.778
Age, years 64+9 65+10 0.608
Tumor size, cm 5.5(3.8-9.0) (n = 31) 3.5(2.2-7.1) (n=42) 0.026
Imaging 0.655
CT only 12 (34) 15(33) 0.929
MRI only 0 1(2) 0.375
CT and MRI 23 (66) 29 (64) 0.906
PET 10 (29) 13 (29) 0.975
Vascular involvement on imaging 21/35 (60) 14/44 (31) 0.012

Data are presented as n (%), mean * SD, or median (IQR), as appropriate. CT, computer tomography; MRI,
magnetic resonance imaging; PET, positron emission tomography.

carcinoma in Western countries [1, 2]. The only cure for
IHC is radical surgical resection. Despite improvements in
preoperative imaging, a subset of patients presents with un-
resectable disease at explorative laparotomy. Previous re-
ports dealing with resectable IHC have shown that resec-
tion is feasible in only 30-40% of the patients undergoing
explorative laparotomy. Reasons for unresectability in
these patients were metastases (liver, nodal, or peritoneal)
or locally advanced disease [3, 4]. Staging laparoscopy (SL)
potentially detects unresectability and may avoid unneces-
sary laparotomy. By avoiding a futile laparotomy, patients
benefit from earlier referral for systemic treatment, de-
creased hospital stay, and less postoperative pain. However,
the usefulness of SL in patients with potentially resectable
IHC is debated and no reliable criteria exist to select pa-
tients for SL. The reported yield varies from 11 to 36%, with
the largest series including 44 patients with IHC [5-7]. In
the present study, we aimed to evaluate the frequency of
unresectable disease found at SL in patients with THC con-
sidered resectable on preoperative imaging.

Materials and Methods

A retrospective observational cohort study was conducted. We
collected records of patients presenting with potentially resectable
THC between 2008 and 2017 at our tertiary center. Patients’ demo-
graphic data, preoperative imaging, pathology reports, operation
reports, and complications of treatment were recorded. For imag-
ing, computer tomography (CT) scans, magnetic resonance imag-
ing (MRI) and/or positron emission tomography (PET) scans were
used. Standard CT liver protocol included a dynamic contrast-en-
hanced CT with arterial and venous phase. Standard MRI liver
protocolis at 1.5 T, dynamic 4-phase contrast-enhanced MRI with
gadolinium (T2-weighted and diffusion-weighted imaging [b50,
b400, b800]). All patients were discussed by a dedicated hepato-
pancreato-biliary multidisciplinary team, consisting of experi-
enced oncologists, gastroenterologists, radiologists, and special-
ized hepato-pancreato-biliary surgeons. Based on all relevant im-
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aging, resectability was assessed and patients were selected for SL
or laparotomy. Reasons to perform SL were suspicion of meta-
static disease that could not be confirmed by biopsy (lymphade-
nopathy, liver and/or satellite lesions) and larger tumors (>5 cm)
on imaging. For patients undergoing SL and/or laparotomy, rea-
sons for selecting patients were recorded, as well as reasons for
unresectability at SL or laparotomy and complications occurring
after SL. At SL, thorough inspection of the abdominal cavity, liver,
and diaphragm took place and biopsies of any suspicious lesions
were performed. The frequency of unresectable disease at SL was
registered. The “true” yield of SL was defined as the proportion of
laparotomies avoided in patients with optimal imaging, which was
calculated by dividing the number of avoided laparotomies by the
total number of performed laparoscopies. Sensitivity was defined
as the probability of detecting unresectable disease and was calcu-
lated by dividing the number of unresectable patients at SL (true
positives) by the total number of patients with unresectable disease
(true positives plus false negatives). Statistical analyses were per-
formed using IBM SPSS Statistics version 24.0. A sensitivity analy-
sis was performed, excluding patients in whom preoperative imag-
ing only consisted of CT (and no MRI was performed).

Results

Patient Demographics and Imaging

A total of 193 patients with suspected IHC were iden-
tified between November 2008 and December 2017, of
whom 80 patients presented with potentially resectable
disease. Patient characteristics are listed in Table 1. Imag-
ing consisted of multi-phase liver CT scan plus MRI in 52
patients, CT scan only in 27 patients, and MRI only in 1
patient. PET scan was performed in 23 patients. SL was
performed in 35 out of 80 patients (44%) and 45 out of 80
patients (56%) underwent laparotomy without SL. The
proportion of patients undergoing CT as well as MRI was
22/35 (65%) in patients with SL and 29/45 (65%) in pa-
tients with laparotomy without SL. A flowchart of all pa-
tients is displayed in Figure 1.
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tially resectable intrahepatic cholangiocar-
cinoma.

In the majority of the 35 patients undergoing SL, the
procedure was performed on the suspicion of metastatic
disease (n = 21). In these patients, lymph node or liver
metastasis could not be confirmed by biopsy. Other rea-
sons for performing SL were tumor size >5 cm (n = 5),
pathologic confirmation of diagnosis (n = 7), and assess-
ment of the quality of the future remnant liver in 2 pa-
tients with cirrhosis (aided by intraoperative biopsies).

Surgical Findings

Of all 35 patients undergoing SL, unresectable disease
was detected in 15 patients at SL (see Fig. 1). Laparoscop-
ic ultrasound was performed in 2 patients. Intra-opera-
tive biopsies were performed in 28 out of 35 patients
(80%), resulting in confirmation of malignancy in 12 pa-
tients. Two intraoperative biopsies of liver parenchyma
confirmed severe cirrhosis. Reasons for unresectability at
SL were liver metastasis (n = 6), peritoneal metastasis
(n = 4), severe cirrhosis (n = 2), locally advanced tumor
with satellite lesions (# = 1), and distant lymph node me-
tastasis (station 8) (n = 2). Out of 15 patients, preoperative
imaging included an MRI in 9 patients (60%). The true
yield of SL, considering optimal use of imaging modali-
ties, was 20% (7 out of 35).

In only 1 patient (3%), SL was complicated by a serosal
tear of the small bowel, which was managed by simple
suturing. Two patients who were considered resectable at
SL did not undergo explorative laparotomy due to pro-
gression of disease after SL. One patient had undergone
arterial embolization of the tumor and portal vein embo-
lization after SL. A CT scan performed 46 days after SL
showed new lesions in the future remnant liver, highly
suspicious of liver metastases. The other patient devel-

Staging laparoscopy for IHC

oped jaundice shortly after SL. This was treated by percu-
taneous biliary drainage, complicated by cholangiosepsis
and multiple organ failure leading to his demise 19 days
after SL. The median interval between SL and laparotomy
was 37 days. Of the remaining 18 patients who underwent
explorative laparotomy after SL, 6 patients were found to
have unresectable IHC. Reasons for unresectability in this
group were peritoneal metastases (#n = 1), lymph node
metastases (n = 4), and locally advanced tumor (n = 1).
The overall sensitivity of SL for unresectability was 71%
(15 out of 21). Of the 45 patients who underwent explor-
ative laparotomy without SL, 34 patients had resectable
disease whereas 11 patients were diagnosed with unre-
sectable tumors. Reasons for unresectability in this group
were peritoneal metastases (n = 2), distant lymph node
metastases (n = 3), liver metastases (n = 3), and locally
advanced disease (n = 3). Overall, 63 laparotomies were
performed, which led to 46 resections (73%).

Discussion

This is the largest clinical series of SL in IHC to date
showing that in patients with presumed resectable IHC,
the role of SL has not been replaced by imaging complete-
ly. Considering optimal preoperative imaging, the “true”
yield of SL for detecting unresectable IHC was 20% (7/35).

The yield of SL, of course, is highly dependent on op-
timal use of imaging. Improved imaging techniques may
have led to decreased yield in hepatobiliary malignancies,
for example as has been observed in pancreatic tumors.
This decrease may continue as imaging techniques de-
velop and evolve, as seen by the introduction of hepato-
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Table 2. Characteristics of studies reporting on yield and accuracy of staging laparoscopy in intrahepatic cholangiocarcinoma

Author Journal Year Patients Patients, Yield, Accuracy/
n n (%) sensitivity,
n (%)
Weber et al. [7] J Am Coll Surg 2001 THC 22 27 (6/22) 55 (6/11)
Goere et al. [5] Surg Endosc 2005 Biliary cancer 39 38 (14/39) 61 (14/23)
IHC 11 36 (4/11) 67 (4/6)
Russolillo et al. [6] Surg Endosc 2016 Proximal biliary cancer 100 18 (18/100) 60 (18/30)
IHC 44 11.4 (5/44) 62.5 (5/8)

IHC, intrahepatic cholangiocarcinoma.

biliary contrast-enhanced MRI proving to have a high
sensitivity in detecting hepatic metastases [8]. In our se-
ries, not all patients underwent preoperative staging MRI,
and therefore preoperative imaging may not have been
optimal. This is why we have defined the “true” yield of
SL, considering optimal imaging, rather than the overall
yield of detecting unresectable disease (15 out of 35). Out
of these 15 unresectable patients, 7 patients were consid-
ered “true” yield of SL, of whom 6 had undergone an MRI.
To date, CT and MRI are considered to have comparable
sensitivity in the detection of peritoneal metastases [9].
Therefore, in one patient with suspected peritoneal me-
tastases on CT that had to be confirmed by SL, this was
considered “true” yield of SL. By not including other pa-
tients without preoperative MRI in the true yield of SL
(20%), it is possible that the current yield is actually an
underestimation of the yield if optimal imaging was ap-
plied in all patients. For example, if small intrahepatic le-
sions (<3 mm) were detected by the MR, it is possible
that these could only be confirmed by SL.

Unfortunately, no reliable criteria are available to se-
lect patients with IHC who potentially benefit from SL. In
our series, SL was performed on the suspicion of meta-
static disease (lymphadenopathy or/and liver lesions) and
on indication in larger tumors (>5 cm). However, there
were patients with tumors >5 cm who underwent lapa-
rotomy without SL. Of the 45 patients who underwent
upfront laparotomy, 11 patients were still deemed unre-
sectable on the basis of intraoperative findings. These
findings highlight that the present criteria for selecting
patients for SL were not sufficient to select all patients
who could potentially benefit from SL. Also, the median
interval of 37 days between SL and laparotomy could have
affected the sensitivity.

In the literature, the reported accuracy of SL varies
widely among different types of biliary cancers [5]. A re-
cent meta-analysis on the diagnostic impact of SL in pa-
tients with perihilar cholangiocarcinoma (PHC) and gall-
bladder cancer showed a pooled yield of 32.4 and 27.6%,
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respectively [10]. A meta-analysis conducted by our
group showed a pooled yield of SL of 24.4% in patients
with PHC [11]. It has also been shown that the sensitivity
of SL differs widely among the various diagnostic predic-
tors, depending on the selection of patients. Bird et al.
[12] reported in 114 patients with PHC a 66% overall sen-
sitivity to detect unresectable disease, with sensitivities to
detect peritoneal metastasis and intrahepatic metastasis
of 71 and 43%, respectively. Our group has previously re-
ported an overall yield of 15% in unselected patients with
PHC. In these patients, locally advanced disease and
lymph node metastases were most difficult to identify at
SL [13].

Reports on the role of SL in patients with IHC are
scarce. Results of three studies reporting on the yield are
shown in Table 2. A small study including 22 patients
with THC reported a 27% yield and sensitivity of 55% [7].
A 36% yield in 11 IHC patients was found in another
small series [5].

Russolillo et al. [6] investigated the additional value of
laparoscopic ultrasound during SL in patients with prox-
imal biliary cancers, including 44 THC patients. They re-
ported a 11.4% yield without the use of ultrasound that
increased to 19% when intraoperative ultrasound was
used. A previous study in our institution showed limited
additional value of laparoscopic ultrasound in patients
with malignant proximal bile duct obstruction [14].
Therefore, laparoscopic ultrasound was only selectively
performed in 2 patients in this study.

The retrospective design of this study, a major limita-
tion, made it difficult to retrieve case-by-case consider-
ations at our multidisciplinary team meeting in detail. Se-
lection bias associated with our single-center retrospec-
tive study is therefore another limitation of this study.
Therefore, our reported “true” yield of 20% might not be
applicable to all settings and reproducibility majorly de-
pends on the selection of patients. Another limitation is
the limited number of patients included. Due to the small
number of patients it was not possible to identify predic-
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tors for unresectable disease at SL. If such predictors are
not found one could also argue that exploration for IHC
should start with standard SL in the same procedure. A
downside of this practice would be the time needed for a
definitive pathological result as frozen sections of perito-
neal, lymph node metastases and peritoneal lesions are
often inconclusive.

Although evolving imaging techniques may lead to a
decreased yield of SL over time, to date imaging has not
completely replaced SL in detecting unresectable IHC.
Larger studies are necessary to identify predictors of un-
resectable disease on imaging.
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