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Issues in Surgery for Hilar Cholangiocarcinoma
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Abstract Hilar cholangiocarcinoma provides a surgical
challenge. Successful outcome depends upon preoperative
imaging, appropriate use of biliary drainage and portal vein
embolisation as well as appropriate liver resection with
caudate lobe excision and nodal clearance.
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Hilar cholangiocarcinoma (HCCC) is a rare tumour
involving the hepatic ducts at the liver hilum. The surgical
excision of these tumours provides a particular challenge to
HPB surgeons as the portal vein and hepatic artery are
closely related to the bile duct and varying amounts of liver
needs to be excised to ensure complete clearance. The
surgery is anatomically challenging. Success rates are
higher than for most HPB tumours such as pancreatic
adenocarcinomas, and an R0 resection can achieve excel-
lent cure rates in 37–50% of cases [1–4].

Preoperative Assessment

The key to successful resection of these tumours is preoper-
ative assessment and optimization of these patients. As the
initial presentation is with obstructive jaundice, ultrasonogra-
phy is often the primary modality of evaluation. This,
however, does not provide enough information to proceed.
The initial evaluation should be by a triple-phase CT scan of

the liver with an arteriographic phase, venous phase (Fig. 1),
and delayed phase. Important information provided by CT is
involvement of the hepatic artery and portal vein, some idea
of extent of ductal involvement, metastasis to nodes, liver
and peritoneal disease and an estimate of liver volume,
which is essential for ensuring adequate functional reserve
following resection [5, 6].

Magnetic resonance cholangiography (MRC) (Fig. 2) is
an extremely useful screening investigation to estimate the
extent of spread in the biliary tree [7]. MRI with contrast
combined with MRC can provide the same information
with respect to vascularity as compared to CT scan.
Information on involvement is useful in planning pre-
operative biliary drainage and type of surgery, and in case
of inoperable tumours, approach to palliative stenting [7].

Biliary Drainage

Preoperative biliary drainage is a contentious issue. Nimura
[8] demonstrated reduction in morbidity and liver failure
when the bilirubin was reduced to 3 mg/dL prior to
resection [9]. The Nagoya group recommend percutaneous
drainage of each biliary segment prior to surgery, in some
cases including the caudate ducts. The advantages of this
approach are the prevention of residual sepsis and rapid fall
in bilirubin [10, 11]. However, this is extremely tedious and
requires great resource utilization. In complete contrast to
this certain, centres have performed surgery in patients
without any decompression [12]. This ensures a short
‘presentation to surgery’ time and prevents iatrogenic
infections that can accompany biliary drainage. The
disadvantage of this approach is that the surgeon relies on
MRC and CT as imaging for resectability rather than the
more accurate cholangiography. Subtle infiltration along
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one duct wall is often missed by this approach. Further,
morbidity in the undrained patient may be higher especially
if vascular resections are required. The residual liver
volume should not be <40% in the obstructed liver, and
trisegmentectomy may be difficult without decompression.
The middle path for biliary decompression is to drain the
side that is likely to be retained [13]. One drain usually
suffices and the fall in bilirubin takes 3–6 weeks. Selective
drainage leads to hypertrophy of the drained segment and
atrophy of the undrained segment [13] (Fig. 3). Further,
accurate cholangiography may be performed.

The percutaneous approach under ultrasound guidance
provides the most accurate and quickest approach to biliary
drainage (Fig. 4). This is in contrast to ERC wherein
selective drainage is difficult and sterility is compromised.

Preoperative Diagnosis

Tissue diagnosis is not essential to establish diagnosis
before resection. Imaging is highly suggestive of HCCC.

However, it is well established that many lesions mimic
HCCC, and in up to 10% of cases, the diagnosis may be
different. In spite of this, preoperative biopsy is not
mandatory. The reason for this is the low tissue yield of
cytology from brushings. Modern approaches to increase
diagnostic yield include the use of endoscopic ultrasound
(EUS)-guided biopsy [14], cholangioscopy [15] and PET
CT, especially to differentiate cholangiocarcinoma from
benign strictures in patients with primary sclerosing
cholangitis [16].

Portal Vein Embolization

Residual liver volume can easily be calculated from the CT
scan with available software. An anatomical hemihepatec-
tomy can usually be performed without worry of residual
volume. However, in case of extended hepatectomies, there
is a need to increase the volume of the residual liver. Portal
vein embolization either with coils or glue of the segment
to be resected can achieve this [17, 18]. The hypertrophy
usually takes 3–6 weeks and a 25% increase in residual
volume may be achieved [18]. Although 30% of liver as

Fig. 3 Hypertrophy of the left lobe (L) and atrophy of the right (R)
following selective left lobe percutaneous biliary drainage (PTC).
Dilated biliary radicals of the un-decompressed right lobe can be seen
to the right of the middle hepatic vein (MHV)

Fig. 4 Percutaneous transhepatic cholangiography showing dye in
segment 2 and 3 ducts

Fig. 2 MRCP showing dilated intrahepatic biliary radicals with
discontinuity between the left (L) and right anterior and posterior
(R) biliary radicals. The common bile duct below the tumour (arrow)
is collapsed

Fig. 1 Contrast-enhanced CT scan showing soft tissue mass at hilum
adjacent to portal vein (arrowhead) with dilatation of intrahepatic
biliary radicals (arrow)
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residual volume is optimal, safe resection leaving only 20%
of normal liver may be performed [19].

Surgical Approach

The broad principles of surgery involve resecting the disease
with a clear margin along with draining lymph nodes. Initially,
local biliary excision was practised; however, recurrence rates
were high with this approach [4, 20]. Incomplete margins
were seen at the caudate lobe ducts, which are the first
branches at the hilum. Therefore, caudate lobe excision is
essential for all HCCC (Fig. 5). Upper margins are best
defined on cholangiography and require an on table frozen
section biopsy for confirmation. The upper margin can be
maximized for right trisectionectomies by resecting the hilar
plate to the left of the falciform ligament (Fig. 6), leaving the
segment 2 and 3 ducts for anastomosis [21], and on the right
side by using a transhepatic approach to the second- and
third-order ducts [22]. Unfortunately, in spite of these
measures, a microscopic positive margin may be seen in a
considerable number of cases [1]. In spite of this, a 5-year
survival of 32% has been obtained in this series [1]. On the
table, stents may be placed and resection margins are marked
with clips to enable radiotherapy post-operatively in these
cases [23].

Invasion of the portal vein and hepatic artery branches is
not uncommon findings in HCCC. The treatment for portal
vein invasion by vascular resection is now well established
[17, 24, 25]. Intra-operatively it is difficult to assess
whether there is true invasion of the portal vein or just
dense adhesion to the adventitia around the vein [25].
However, dissection in this area may breach tumour or lead
to bleeding due to accidental breach of the portal vein. In
view of this, some authors advocate a ‘no touch’ approach
to dissection [2, 24], wherein routine portal vein resection is
performed for HCCC with anastomosis. The long extrahe-
patic portion of the left portal vein makes clamping and

reanastomosis safe, and preoperative right portal vein
embolization ensures enough volume of the left liver.

Invasion of the artery supplying the remnant liver was
long thought to be a contraindication to surgical resection
for HCCC. However, many series report arterial resection
and reconstruction for these tumours [1, 26]. The true
benefit in terms of survival for this aggressive approach is
yet to be established [26].

Nodal clearance of the portal sheath, hepatic artery,
celiac, retroduodenal and SMA nodes is advocated as a part
of this operation (Fig. 7). Nodal involvement reduces the 3-
year survival from 50% to 30%. Even in the presence of
para-aortic nodes, a 12% 5-year survival may be seen [3].

Laparoscopic liver resections have been attempted in a small
number of patients with HCCC [27]. The role of preoperative
diagnostic laparoscopy in these tumours is unclear in the era
of modern imaging [28], the yield being much lower than in
patients with cancer of the gallbladder [29].

Fig. 5 Specimen of right trisectionectomy for HCCC. The entire
caudate lobe (C) has been resected

Fig. 6 Remnant liver following right trisectionectomy for HCCC. The
division of the bile duct (BD) is to the left of the falciform ligament.
The percutaneous drain is seen emerging from the segment 3 duct

Fig. 7 Hilar nodal clearance demonstrating the bared hepatic artery
(arrow) and portal vein (PV)
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Liver transplantation was long considered to be contra-
indicated in HCCC. However, recently, selected cases of
unresectable HCCC with no nodal spread have been
subjected to liver transplantation following neo-adjuvant
chemoradiotherapy with promising results [30]. This
approach is under evaluation in clinical trials and is still
not considered the standard of care though it promises
much for the future [31].

In summary, the surgeon faces many challenges in
tackling this rare problem. Preoperative evaluation is the
key to performing safe and effective surgery.
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