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3.1  Introduction

Surgery plays an integral role and perhaps offers the only curative option in the 
management of hepatobiliary and pancreatic malignancies. Chemotherapy and radi-
ation, either in the neoadjuvant or adjuvant setting, have further complemented the 
outcomes of radical surgery and play an important role in palliation. This chapter 
presents the principles of management of hepatocellular carcinoma (HCC), cancers 
of the gall bladder and biliary tract and pancreatic cancer.
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3.2  Management of HCC

Surgical resection forms the mainstay in the treatment of HCC. However, the major-
ity of patients are inoperable at presentation either on account of tumour extent or 
underlying liver dysfunction.

Estimation of liver functional status by the Child-Turcotte-Pugh classification 
forms the backbone of estimation of liver functional reserve (Table 3.1).

There are various treatment options in the management of HCC as listed below. 
Decisions on treatment strategy are best taken on an individual basis through a mul-
tidisciplinary approach.

 1. Surgical resection
 2. Liver transplantation
 3. Radiofrequency ablation (RFA)
 4. Transarterial chemoembolization (TACE)
 5. Radioembolization
 6. Radiotherapy and stereotactic radiotherapy
 7. Systemic chemotherapy and targeted therapy

 1. Surgical Resection
Patients ideally suited for surgical resection are those who have disease limited 
to the liver, with no radiographic evidence of invasion of the liver vasculature, 
well-preserved liver function (Child’s A) and no portal hypertension [1–3]. 
Preoperative evaluation is best done with a multidisciplinary team to document 
adequate volume and function of the residual liver remnant. CT volumetry gives 
an accurate estimation of residual liver volume, and indocyanine green clearance 
is often used to estimate liver functional status in patients with borderline liver 
function. Long-term overall survival rates of ≥40% can be achieved with limited 
hepatic resections for small tumours (<5 cm) in patients with Child-Pugh class A 
cirrhosis [4].

Table 3.1 Liver functional status—Child-Turcotte-Pugh classification

Parameter

Points assigned

1 2 3
Ascites Absent Slight Moderate
Bilirubin <2 mg/dL 2–3 mg/dL >3 mg/dL
Albumin >3.5 g/dL 2.8–3.5 g/dL <2.8 g/dL
Prothrombin time (seconds over control) (INR) <4 (<1.7) 4–6 (1.7–2.3) >6 (>2.3)
Encephalopathy None Grade 1–2 Grade 3–4

A total Child-Turcotte-Pugh score of 5–6 is considered Child-Pugh class A (well-compensated 
disease); 7–9 is class B (significant functional compromise); and 10–15 is class C (decompensated 
disease). INR international normalized ratio
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 2. Liver Transplantation
For patients with localized HCC who are not candidates for resection, orthotopic 
liver transplantation is indicated in single lesions ≤5 cm, up to three separate 
lesions, not larger than 3 cm, no evidence of gross vascular invasion and no 
regional nodal or extrahepatic distant metastases. When these criteria are applied, 
a 4-year survival rate of 75% can be achieved. These criteria have become known 
as the Milan criteria and have been widely applied around the world in the selec-
tion of patients with HCC for liver transplantation [5].

 3. Radiofrequency Ablation
This technique uses high-frequency radio waves to ablate the tumour and is best 
suited for deep-seated small lesions (<3 cm) situated away from the hepatic 
hilum. The approach can be offered for tumours up to 5 cm and is associated 
with a local recurrence rate of 5–20%. Local ablation with RFA is recommended 
for patients who cannot undergo surgery or as a bridge to transplantation.

 4. TACE
Transarterial chemoembolization is indicated in patients with unresectable HCC 
that is multifocal or too large for percutaneous ablation, relatively preserved liver 
function (Child-Pugh A or B) and no extrahepatic disease, vascular invasion or 
portal vein thrombosis. TACE has been shown to provide a survival advantage 
over supportive care only in randomized trials [6, 7]. It is also used as a bridge to 
liver transplant.

 5. Radioembolization
Transarterial radioembolization (TARE) involves the transarterial administration 
of microspheres labelled with yttrium-90 (Y-90), which is a beta ray emitter hav-
ing a half-life of 64.2 h and a maximum tumour penetration of 10 mm. These 
microspheres have a diameter of <60 μm and therefore have the ability to be 
shunted to the lungs or abdominal viscera. Elaborate pretreatment planning is 
required which includes mesenteric angiography, dosimetry planning and a tran-
sarterial macro-aggregated albumin study to look for pulmonary shunting. 
Transarterial radioembolization is usually preferred in the setting of portal vein 
thrombosis as it is associated with less embolic events [8]. Data from retrospec-
tive studies also show a trend towards better downstaging prior to transplant.

 6. Radiotherapy and Stereotactic Radiotherapy
Although HCC is a radiosensitive tumour, it is located in an extremely radiosen-
sitive organ. Three-dimensional conformal radiation (3D–CRT) and stereotactic 
body radiotherapy techniques deliver higher doses of radiation to the tumour 
with less liver toxicity as compared to conventional radiotherapy. There is a lack 
of consensus as to appropriate indications for RT in patients with HCC. However, 
3D–CRT or SBRT is a reasonable option for selected patients who are being 
considered for other local treatment modalities and have no extrahepatic disease, 
limited tumour burden and relatively preserved liver function (Child-Pugh class 
A or early class B).

 7. Systemic Chemotherapy and Targeted Therapy
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Hepatocellular carcinoma is a relatively chemotherapy-refractory tumour. Although 
data suggests some antitumour activity of a number of chemotherapeutic agents, 
their use is preferable within the context of a clinical trial. Sorafenib is an oral 
multikinase inhibitor that has shown activity in HCC. In 2007, it was approved 
for treatment of unresectable HCC by the United States FDA. This was based on 
data from randomized trials [9, 10] which showed a modest improvement in 
overall survival with sorafenib. Presently, sorafenib can be recommended in 
unresectable HCC in Child’s A and in a select group of Child’s B patients.

3.3  Management of Cancers of the Gall Bladder  
and Bile Duct

3.3.1  Surgery: Gall Bladder Cancer

Surgical resection offers the only potentially curative therapy for gall bladder cancer 
[11]. Surgery is indicated in Stage 0–II, i.e. Tis, T1, T2, N0 where it may be cura-
tive. Periaortic, pericaval, superior mesenteric artery and/or coeliac lymph node 
involvement (i.e. N2 disease) has a prognosis similar to patients with distant metas-
tasis. This group constitutes unresectable disease (Table 3.2).

For T1a tumours, i.e. invading the lamina propria without muscular layer involve-
ment, a simple cholecystectomy is adequate and offers cure rates of 73–100% [12, 
13]. Patients diagnosed with incidental T1a gall bladder carcinoma after a laparo-
scopic cholecystectomy do not require re-resection as it does not offer any survival 
advantage [14].

Lymph node metastasis occurs in 15 and 62% of patients with T1b and T2 
tumours, respectively [15, 16]. These patients benefit from extended or radical cho-
lecystectomy which involves resection of the gall bladder with an en masse liver 
wedge resection and periportal lymphadenectomy. An intraoperative frozen section 
of the cystic duct margin is mandatory. Failure to achieve a negative margin at the 
cystic duct or frank involvement of the extrahepatic bile duct warrants an extrahe-
patic biliary tract excision with hepaticojejunostomy. An incidental diagnosis of 
T1b/T2 gall bladder cancer after simple cholecystectomy warrants a re-resection or 
revision radical cholecystectomy.

Stage III and Stage IVa, i.e. tumours involving adjacent organs like the stomach, 
duodenum colon, pancreas and the extrahepatic biliary tree, may be resectable in a 

Table 3.2 Gall bladder cancer—criteria for inoperability

Liver metastasis
Peritoneal metastasis
Involvement of N2 nodes (coeliac, peripancreatic, periduodenal, superior mesenteric nodes)
Malignant ascites
Extensive involvement of the hepatoduodenal ligament (infiltration of branches of the hepatic 
artery or portal vein)
Presence of distant metastasis
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selected group of patients. Surgery in this situation entails en masse resection of the 
involved organs and is best reserved for the fit patient at a high volume centre. 
Although prognosis remains guarded for this group of patients, retrospective series 
report favourable survival for these patients if an R0 resection can be achieved [17, 
18]. However, the majority of Stage IVa tumours have involvement of the hepatic 
artery or portal vein rendering them unresectable. There is no role for debulking 
surgery; surgical exploration should only be undertaken if an R0 resection is 
feasible.

3.3.2  Surgery: Cholangiocarcinoma

Although surgery offers the only option for long-term control of cholangiocarci-
noma, the 5-year survival rates are very poor, especially for node-positive disease 
even if an R0 resection is achieved. Resectability rates depend not only on tumour 
location but equally on the available surgical expertise as these are very specialized 
surgical procedures. Resectability rates for distal, intrahepatic and perihilar lesions 
have been reported as 91%, 60% and 56%, respectively [19].

Intrahepatic cholangiocarcinomas are managed by a formal hepatic resection and 
distal cholangiocarcinomas are resected with a pancreaticoduodenectomy. Perihilar 
tumours are the most surgically challenging. Even at high volume centres, resect-
ability rates are less than 50%. Resection of the extrahepatic bile ducts alone leads 
to high rates of local recurrence either at the confluence of the hepatic ducts or at the 
caudate lobe branches. Addition of a hepatectomy with a caudate lobectomy 
improves outcomes [20, 21]. The type of surgical resection depends on the Bismuth 
subtype. For type I and II tumours, the procedure involves an en bloc resection of 
the extrahepatic ducts (with a 5–10 mm margin) with the gall bladder, regional 
lymphadenectomy and hepaticojejunostomy. A hepatic lobectomy is often required 
to achieve adequate margins on the bile ducts. Type III lesions usually require an 
additional lobectomy or trisectionectomy. As the caudate lobe branches are fre-
quently involved in type II and III tumours, most centres recommend a caudate 
lobectomy in these patients. Extended resections involving the portal vein and/or 
multiple hepatic resections can be offered for the select few with type III and IV 
tumours at centres of excellence [22].

3.3.3  Adjuvant Therapy: Gall Bladder Cancer

T3 and/or node-positive gall bladder cancer is associated with poor survival out-
comes even if an R0 resection is achieved. This suggests a role for adjuvant 
chemotherapy/radiation therapy. High quality data for adjuvant chemotherapy in 
gall bladder cancer is scarce, and hence participation in clinical trials is 
recommended.

Adjuvant chemotherapy is recommended for tumours ≥T2, node-positive dis-
ease and/or margin-positive resection. Generally, 6 months of adjuvant 

3 Management of Hepatobiliary and Pancreatic Malignancies



26

chemotherapy is recommended using gemcitabine, 5-fluorouracil (5-FU) or a com-
bination of both. Alternatively, 5-FU based chemoradiotherapy along with systemic 
chemotherapy is another acceptable option [23]. This regimen may be particularly 
beneficial for patient with margin-positive resection where systemic chemotherapy 
followed by chemoradiotherapy is recommended.

3.3.4  Adjuvant Therapy: Cholangiocarcinoma

The evidence to support the routine administration of adjuvant therapy in resected 
cholangiocarcinoma is scarce, leading to a variety of available options in different 
patient groups.

Intrahepatic cholangiocarcinoma with a margin negative resection and no residual 
disease can be observed. Adjuvant chemotherapy, chemoradiotherapy, re- resection (if 
feasible) and ablation are acceptable options for margin-positive intrahepatic cholangio-
carcinoma. Extrahepatic cholangiocarcinoma resected with negative margins and nega-
tive nodes may be observed. Alternatively some centres recommend adjuvant 
chemoradiotherapy or systemic chemotherapy for these patients. Margin-positive resec-
tions may benefit from adjuvant chemoradiation followed by systemic chemotherapy, 
and node-positive disease warrants adjuvant systemic chemotherapy. Wherever appli-
cable, systemic chemotherapy for cholangiocarcinoma is either fluoropyrimidine or 
gemcitabine based.

3.3.5  Unresectable Disease: Gall Bladder Cancer 
and Cholangiocarcinoma

The management of locally advanced and unresectable carcinoma of the gall blad-
der and bile ducts is essentially palliative barring a few exceptions. The goals of 
management of these patients are relieving of obstructive jaundice, pain relief and 
prolongation of life. Jaundice is effectively palliated with self-expanding metallic 
stents placed within the occluded bile ducts either via percutaneous, transhepatic or 
endoscopic route. In patients of good performance status, systemic chemotherapy, 
chemoradiotherapy or a combination of both are acceptable options. These patients 
are at high risk to develop metastatic disease; therefore, a treatment regimen begin-
ning with systemic chemotherapy followed by chemoradiotherapy for the patients 
with good response and absence of metastatic disease is probably the most appro-
priate. Palliative chemotherapy (gemcitabine/cisplatin/fluoropyrimidine based) 
remains the only option for fit patients with metastatic disease.

3.4  Management of Pancreatic Cancer

Only 15–20% of patients with pancreatic cancer are resectable at initial presentation. Key 
to the surgical management of pancreatic cancer is the initial classification of pancreatic 
tumours into resectable, borderline resettable and unresectable disease. The National 
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Comprehensive Cancer Network (NCCN) has defined borderline resectable and unre-
sectable pancreatic cancer for tumours at different locations in the gland (Table 3.3).

The choice of surgical procedure depends on tumour location. Tumours in the 
pancreatic head and periampullary region are resected with a pancreaticoduodenec-
tomy. A pylorus-preserving procedure is preferred wherever feasible as it leads to 
better functional outcomes without compromise on oncological adequacy [24]. A 
pylorus-preserving pancreaticoduodenectomy will remove the entire duodenum 
(sparing the first 3–4 cm distal to the pylorus), the pancreatic head, uncinate pro-
cess, proximal jejunum and peripancreatic and hepatoduodenal lymph nodes. 
Reconstruction is achieved with either a pancreaticogastrostomy or pancreaticojeju-
nostomy, a hepaticojejunostomy and a duodenojejunostomy.

Patients presenting with obstructive jaundice and with either bilirubin above 
20 mg/dL or with signs of cholangitis or in those in whom surgery will be delayed 
for more than 2 weeks undergo preoperative biliary drainage either endoscopically 
with endoscopic retrograde cholangio-pancreaticography (ERCP) and biliary stent-
ing or via the percutaneous transhepatic approach. Preoperative biliary drainage 
while associated with a higher incidence of postoperative complications [25] may 
be beneficial in this select group of patients.

Tumours in the body and tail of the pancreas are best managed with a subtotal or 
distal pancreatectomy with or without a splenectomy. Rarely a total pancreatectomy 
is necessary to surgically extirpate disease diffusely involving the entire gland.

Neoadjuvant therapy is the first line of management for borderline resectable 
tumours. Neoadjuvant chemotherapy (gemcitabine/fluoropyrimidine based), 
fluoropyrimidine- based chemoradiotherapy or both are acceptable options. A large 

Table 3.3 Borderline resectable and unresectable pancreatic cancer—National Comprehensive 
Cancer Network (NCCN) definitions

Tumour location Criteria
Unresectable pancreatic cancer
Pancreatic head/
uncinate lesions

Tumour contact with SMA / Coeliac axis > 180 degrees
Solid tumour contact with the first jejunal branch of the SMA / SMV
Non-reconstructable SMV/portal vein involvement

Pancreatic body and 
tail lesions

Tumour contact with SMA / Coeliac axis greater than 180°
Non-reconstructable SMV/portal vein involvement
Aortic involvement

For all sites Distant metastasis
Lymph node metastasis beyond the surgical field of dissection

Boderline Resectable pancreatic cancer
For tumours of the 
head or uncinate 
process

Solid tumour contact with SMV/portal vein >180 degrees, allowing for 
safe and complete resection and vein reconstruction
Less than one-half the circumference (180°) of tumour abutment on the 
SMA
Abutment or encasement of the hepatic artery, if reconstructable. Solid 
tumour contact with variable anatomy e.g accessory right hepatic artery.
Solid tumour contact with the IVC

For tumours of the 
body and tail

Less than 180° contact of the tumour with the SMA or coeliac axis
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proportion of borderline resectable tumours undergo R0 resection following neoad-
juvant therapy with encouraging outcomes [26, 27].

Unresectable but non-metastatic pancreatic cancer is treated with initial chemo-
therapy (gemcitabine/nabpaclitaxel/FOLFIRINOX (5-FU + leucovorin + irinotecan 
+ oxaliplatin)) followed either by fluoropyrimidine-based chemoradiation or further 
chemotherapy to maximal response.

Adjuvant chemotherapy is recommended for all patients following pancreatic 
resection [28, 29]. Gemcitabine with or without capecitabine for a duration of 
6 months after recovery from surgery is the recommended protocol. Patients with 
node-positive disease and/or margin-positive resections may receive additional 
chemoradiotherapy following adjuvant chemotherapy [29].

Key Points

• Decisions on treatment strategy are best taken on an individual basis 
through a multidisciplinary approach.

• Surgery plays an integral role and perhaps offers the only curative option 
in the management of hepatobiliary and pancreatic malignancies.

• Surgical resection forms the mainstay in the treatment of HCC. However, 
the majority of patients are inoperable at presentation.

• Radiofrequency ablation in HCC is best suited for deep-seated small 
lesions (<3 cm) situated away from the hepatic hilum. Local ablation with 
RFA is recommended for patients who cannot undergo surgery or as a 
bridge to transplantation.

• TACE is indicated in patients with unresectable HCC that is multifocal or too 
large for percutaneous ablation, relatively preserved liver function (Child- Pugh A 
or B) and no extrahepatic disease, vascular invasion or portal vein thrombosis.

• Adjuvant chemotherapy is recommended for gall bladder tumours ≥T2, 
node- positive disease and/or margin-positive resection.

• The management of locally advanced and unresectable carcinoma of the gall 
bladder and bile ducts is essentially palliative barring a few exceptions.

• Only 15–20% of patients with pancreatic cancer are resectable at initial 
presentation. The choice of surgical procedure depends on tumour location. 
Pylorus preserving pancreaticoduodenectomy is the procedure of choice for 
resectable tumours in the pancreatic head and uncinate process.

• Tumours in the body and tail of the pancreas are best managed with a sub-
total or distal pancreatectomy with or without a splenectomy.

• Adjuvant chemotherapy is recommended for all patients following pancre-
atic resection.
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