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Abstract

AIM: To investigate the clinicopathologic features of
bile duct tumor thrombus (BDTT) occurrence after
treatment of primary small hepatocellular carcinoma
(sHCC).

METHODS: A total of 423 patients with primary sHCC
admitted to our hospital underwent surgical resection
or local ablation. During follow-up, only six patients
were hospitalized due to obstructive jaundice, which
occurred 5-76 mo after initial treatment. The clini-
copathologic features of these six patients were re-
viewed.

RESULTS: Six patients underwent hepatic resection (7
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= 5) or radio-frequency ablation (7 = 1) due to prima-
ry sHCC. Five cases had an R1 resection margin, and
one case had an ablative margin less than 5.0 mm. No
vascular infiltration, microsatellites or bile duct/cana-
liculus affection was noted in the initial resected speci-
mens. During the follow-up, imaging studies revealed
a macroscopic BDTT extending to the common bile
duct in all six patients. Four patients had a concomi-
tant intrahepatic recurrent tumor. Surgical re-resection
of intrahepatic recurrent tumors and removal of BDTTs
(n = 4), BDTT removal through choledochotomy (n =
1), and conservative treatment (7 = 1) was performed.
Microscopic portal vein invasion was noted in three of
the four resected specimens. All six patients died, with
a mean survival of 11 mo after BDTT removal or con-
servative treatment.

CONCLUSION: BDTT occurrence is a rare, special re-
current pattern of primary sHCC. Patients with BDTTs
extending to the common bile duct usually have an un-
favorable prognosis even following aggressive surgery.
Insufficient resection or ablative margins against pri-
mary sHCC may be a risk factor for BDTT development.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
common malignancies, especially in Asian countries'".
With advanced imaging techniques, small HCC (sHCC)
(< 3.0 cm) can be detected with increasing ease during
screening in patients with chronic hepatitis or cirrhosis.
Surgical resection and local ablation therapy (including
percutaneous ethanol injection, percutaneous microwave
coagulation, and petrcutaneous radio-frequency ablation)
are effective against sHCCH™, Although major progress
has been made in the detection and treatment of sHCC,
the efficacy of sHCC treatments remains undesirable: the
3- and 5-year disease-free survival rates are only 49% and
30%, respectively”. A major cause of the unfavorable
prognosis of sHCC is the high incidence of postopera-
tive recurrence. Kumada ¢ a/” reported that the cumula-
tive 3- and 5-year recurrence rates were up to 64.5% and
76.1%, respectively. HCC recurrence is a leading cause of
death that affects patients’ long-term survival.

Extrahepatic and intrahepatic recurrences are two
different sHCC recurrent patterns. Extrahepatic recut-
rence may extend to lymph nodes, peritoneum and
extra-abdominal organs, while intrahepatic recurrence
includes local recurrence, intrahepatic metastasis and
multicentric carcinogenesis in the remnant liver®'",
However, bile duct tumor thrombus (BDTT) occur-
rence is rarely reported as a recurrent pattern of primary
sHCC. Herein we present the clinicopathologic features
of six patients with macroscopic BDTT occurrence after
primary sHCC resection or local ablation. To the best of
our knowledge, there is no such report in the English-
language literature.

MATERIALS AND METHODS

Between March 2002 and June 2010, 423 patients with
primary sHCC admitted to our hospital underwent sur-
gical resection or local ablation. Patients were followed
up every 1 or 3 mo after initial treatment. During follow-
up, only six patients were hospitalized due to obstructive
jaundice, which occurred at 5-76 mo (median, 8.5 mo)
after the initial treatment. We retrospectively analyzed
the clinicopathologic features of the six sHCC patients
who developed a BDTT after treatment. The surgical
margin was classified by an experienced pathologist (HG
Li) as follows. RO resection indicated complete removal
of all tumors without microscopic tumor cells in the
surgical margin. R1 resection indicated that the edges of
the resection specimen showed microscopic tumor cells.
R2 resection indicated that portions of tumor visible to
the naked eye wete not removed.

RESULTS

The sex, age, chief complaint, hepatitis markers, pres-
ence of cirrhosis, a-fetoprotein (AFP) level, location
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and size of sHCC, treatment, and pathological diagnosis
at the initial hospital visit are summarized in Table 1 for
the six patients with primary sHCC. The patients were
all male, with a median age of 44 years. Three patients
had epigastric pain, while the others were asymptomatic.
Five patients were hepatitis B surface antigen (HBsAg)-
positive, and one was HBsAg-negative. The serum AFP
level was elevated in each patient, ranging from 25.0 to
725.3 ng/mL (normal, < 10.0 ng/mL). The primary
sHCCs were 1.5-2.7 cm in diameter. Five patients un-
derwent hepatic resection, and pathological examination
showed poorly differentiated (#» = 3) or moderately dif-
ferentiated HCC (7 = 2). One patient (case 3) underwent
a biopsy before radiofrequency ablation (RFA), and the
tumor was moderately differentiated HCC. Five cases
had an R1 resection margin, and one case had an ablative
margin less than 5.0 mm. No vascular infiltration, micro-
satellites or bile duct/canaliculus invasion was noted in
the initial resected specimens.

The clinicopathologic features of macroscopic BDTT
occurrence after therapy are summarized in Table 2. Imag-
ing examination [computed tomography (CT) or magnetic
resonance imaging (MRI)] revealed macroscopic BDTT
and concomitant intrahepatic recurrence in all six patients.
Total bilirubin (TBil) and direct bilirubin (DBil) increased
in all six patients (normal ranges, < 24.0 umol/ Land <
11.0 umol/L, respectively). Serum AFP was increased
in four patients and was normal in two patients. Four
patients showed concomitant intrahepatic recurrent
HCC lesions and BDTTs, while the other two revealed
no intrahepatic recurrence. Surgical re-resection of the
intrahepatic recurrent tumor and removal of the BDTT
was performed in four patients, and BDTT removal zia
choledochotomy was performed in one patient. The
other patient (case 6) underwent conservative treatment
including percutaneous transhepatic cholangial drainage
(PTCD) and transarterial chemoembolization (TACE)
because of poor liver function. Histologic examination
showed the recurrent tumor or BDTT to be pootly (# =
4) or moderately differentiated HCC (# = 1). All patients
died with a mean survival of 11 mo after BDTT removal
or conservative treatment.

Clinical course of each case is briefly presented below

Case 1: A 35-year-old male underwent partial resection
of segments V and VI (Couinaud’s nomenclature) due
to a moderately differentiated sHCC measuring 2.7 cm
in diameter (Figure 1A). At follow-up 6 mo after the
operation, the patient was hospitalized due to jaundice.
Serum AFP was normal, and CA19-9 was 350.2 U/mL
(normal range, < 35 U/mL). Abdominal sonography
and dynamic contrast-enhanced MRI examination
showed a recurrent tumor of 2.0 cm in diameter at the
edge of the residual cavity (segment VII) after resection
of the primary sHCC, and a BDTT extending to the
proximal segment of the common bile duct was de-
picted simultaneously (Figures 1B and C). The BDTT

and intrahepatic recurrence were directly connected, and
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Table 1 Clinicopathologic characteristics of six cases of small hepatocellular carcinoma at the initial diagnosis

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Sex/age (yr) M/35 M/57 M/45 M/50 M/38 M/41
Chief complaint Epigastric pain Asymptomatic Asymptomatic  Epigastric pain ~ Asymptomatic Epigastric pain
HBsAg/HCV-Ab +/- +/- +/- +/- +/- -/-
Liver cirrhosis iz iz Sz iz ¥ -
AFP (ng/mL) 203.5 25 283 226.1 578.3 7253
sHCC location/size VII/2.7 cm V/2.0cm VI/1.5 cm V/2.0 cm V/1.6 cm VI/2.6 cm
Treatment Partial segments V Partial segment V RF Left lobectomy Partial segment V. Segments VI and VI

and VIl resection resection resection resection
Resection state R1 R1 Ablative margin R1 R1 R1

less than 5 mm

Histologic differentiation Moderate Moderate Moderate Poor Poor Poor
Vascular infiltration - - - - iz
Tumor microsatellites - - - - -
Bile duct or canaliculus invasion - - - - -
Capsule presence - + + + -

*

: Positive; -: Negative. sHCC: Small hepatocellular carcinoma; HBsAg: Hepatitis B surface antigen; HCV-Ab: Hepatitis C antibody.

Table 2 Summary of clinical characteristics of bile duct tumor thrombus occurrence after treatment of small hepatocellular carci-

noma

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Interval' 6 mo 47 mo 76 mo 5mo 8 mo 9 mo
Chief complaint Jaundice Jaundice Jaundice Jaundice and epigas- Jaundice Jaundice
tric pain

TBil/DBil (pmol/L) 47.1/28.8 365.0/283.3 286.0/206.5 35.7/27.3 146.0/87.2 480.0/360.3
AFP (ng/mL) 1.3 2235 6.7 251.6 1485 546
Recurrent tumor location/size VII/2.0 cm - VI/3.2 cm V, Vi[/5.2 cm VI/2.8 cm -
BDTT location RIHBD-CBD CHD-CBD RIHBD-CBD RHD-CBD RIHBD-CBD RIHBD-CBD
Treatment Hepatic resection BDTT removal Hepatic resection Hepatic resection and Hepatic resection and PTCD and

and BDTT removal and BDTT removal BDTT removal BDTT removal TACE
Resection state R1 R1 R1 RO
Histologic differentiation Moderate Poor Poor Poor Poor
Vascular infiltration - + + +
Microsatellites - + + -
Capsule presence - - - -
Survival/prognosis 13 mo/dead 4 mo/dead 19 mo/dead 14 mo/dead 10 mo/dead 6 mo/dead

'Interval between BDTT occurrence and initial treatment. AFP: Alpha-fetoprotein; TBil: Total bilirubin; DBil: Direct bilirubin; RIHBD: Right intrahepatic
bile duct; CHD: Common hepatic duct; CBD: Common bile duct; RHD: Right hepatic duct; +: Positive; -: Negative; BDTT: Bile duct tumor thrombus.

both exhibited typical HCC enhancement characteristics,
such as early enhancement in the hepatic arterial phase
with rapid wash-out of contrast agent in the portal vein
phase on dynamic contrast-enhanced MRI. The patient
underwent partial resection of hepatic segments (IV, VI)
and removal of the BDTT wia choledochotomy. Patho-
logical examination showed the intrahepatic recurrent
tumor and the BDTT wetre moderately differentiated
HCC (Figure 1D). The patient died 13 mo after surgery

due to recurrence.

Case 2: A 57-yecar-old male underwent partial resection
of segment V due to a moderately differentiated sHCC
measuring 2.0 cm in diameter (Figure 2A). Forty-three
months after the initial operation, the patient underwent
resection of segment V again for a recurrent tumor of
1.8 cm in diameter that was detected on dynamic con-
trast-enhanced CT, and the recurrent tumor was a mod-
erately differentiated HCC with a microscopic BDTT
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observed pathologically. Four months after the second
operation, the patient developed jaundice with increased
AFP, and serum CA125 was 122.0 U/mL (normal range,
< 35 U/ml). Dynamic contrast-enhanced CT showed
no intrahepatic recurrence; however, a BDTT extending
through the common hepatic duct to the common bile
duct was noted. The BDTT depicted a typical HCC en-
hancement pattern (Figure 2B). The patient underwent
PTCD to relieve jaundice prior to the third operation
(Figure 2C). During the third operation, the BDTT was
tightly adherent to the common bile duct, so the BDTT
was removed through resection of the common bile
duct and bilio-enteric reconstruction was performed.
The BDTT specimen was positive for hepatocyte on
immunohistochemical staining, and cancer nest invasion
into the bile duct wall was noted (Figure 2D). The pa-
tient died 4 mo after surgery due to hepatic failure.

Case 3: A 45-year-old male underwent RFA therapy for
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Figure 1 Small hepatocellular carcinoma in a 35-year-old male. A: T1-weighted magnetic resonance imaging (MRI) shows primary sHCC (arrow) in segment VII; B:
T2-weighted MRI shows an intrahepatic recurrent tumor (arrow) at the margin of the residual cavity following resection of primary sHCC; C: ABDTT (arrows) extending
through the intrahepatic bile duct into the common bile duct is depicted in a T2-weighted image; D: Histologically, intrahepatic recurrent tumor and BDTT are moderately
differentiated HCC [hematoxylin and eosin (HE), x 100]. sHCC: Small hepatocellular carcinoma; BDTT: Bile duct tumor thrombus; HCC: Hepatocellular carcinoma.
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Figure 2 Small hepatocellular carcinoma in a 57-year-old male. A: Computed tomography (CT) shows primary sHCC (arrow) in segment V at the hepatic arterial
phase; B: Forty-seven months after the initial operation, CT reveals a BDTT (arrows) with characteristics of early enhancement at the hepatic arterial phase; C: Tumor
thrombus (arrows) extending through the common hepatic duct into the common bile duct is demonstrated during PTCD; D: Cancer nest invasion into the bile duct
wall is observed histologically (HE, x 100). sHCC: Small hepatocellular carcinoma; BDTT: Bile duct tumor thrombus; HE: Hematoxylin and eosin; PTCD: Percutaneous
transhepatic cholangial drainage.
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Figure 3 Small hepatocellular carcinoma in a 41-year-old male. A: T1-
weighted MRI shows primary sHCC (arrow) in segment VI; B: ABDTT (arrows)
in the right intrahepatic bile duct and the common bile duct is noted on contrast-
enhanced T1-weighted MRI; C: Filling defect (arrows) in the biliary tree is
depicted during percutaneous transhepatic cholangial drainage. MRI: Magnetic
resonance imaging; sHCC: Small hepatocellular carcinoma; BDTT: Bile duct
tumor thrombus.

a sHCC measuring 1.5 cm in diameter in segment VI. A
recuttent tumor of 2.5 cm in diameter was found at the
margin of the RFA site 17 mo after the initial RFA. He was
again treated with RFA (ablative margin less than 5.0 mm).
A recurrent tumor of 2.0 cm in diameter was again found
at the margin of the RFA site 18 mo after second RFA
therapy. Then TACE was performed. He developed jaun-
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dice 41 mo after TACE. Dynamic contrast-enhanced MR
showed a BDTT extending through the right intrahepatic
bile duct to the common bile duct, with typical HCC en-
hancement characteristics, and a recurrent tumor of 3.2
cm in diameter was found in segment VI. A plastic stent
was placed for biliary decompression and drainage. He
underwent resection of segment VI and removal of the
BDTT via choledochotomy 2 mo after stent placement.
Pathological examination showed that the intrahepatic
recurrent tumor and the BDTT was pootly differentiated
HCC. The patient died 19 mo after surgery due to intra-
hepatic recurrences and BDTT recurrence.

Case 4: A 50-year-old male underwent left lobectomy due
to a pootly differentiated sHCC of 2.0 cm in diameter in
segment [V. The patient had epigastric pain and jaundice 5
mo after the operation. Serum AFP was 251.6 ng/mL, and
CA19-9 was 399.2 U/mL. MRI revealed a recurrent tumor
of 5.2 cm in diameter near the resected hepatic stump
(segments V and V) and a BDTT extending through
the right hepatic duct to the common bile duct. He un-
derwent resection of segments V and VIl and removal of
the BDTT through resection of the common bile duct,
followed by Roux-en-Y biliary-enteric anastomosis. The
intrahepatic recurrence and the BDTT were diagnosed
histologically as poorly differentiated HCC, and no bile
duct wall invasion was noted. The patient died 14 mo after
surgery due to HCC recurrence and distant metastasis.

Case 5: A 38-year-old male underwent partial resection
of segment V due to a poorly differentiated sHCC of
1.6 cm in diameter. The patient developed obstructive
jaundice 8 mo after the operation. CT showed a recurrent
tumor of 2.8 cm in diameter in segment VI and a BDTT
extending through the right intrahepatic bile duct to the
common bile duct. The patient received re-resection of
segment VI and removal of the BDTT zia choledochot-
omy. Histologically, the intrahepatic recurrence and the
BDTT were diagnosed as poortly differentiated HCC. The
patient died 10 mo after surgery due to distant metastasis.

Case 6: A 41-year-old male underwent resection of seg-
ment VI due to a pootly differentiated sHCC of 2.6 cm
in diameter (Figure 3A). He developed jaundice 9 mo
after the operation. MRI revealed a BDTT extending
through the right intrahepatic bile duct to the common
bile duct (Figure 3B); however, no intrahepatic recur-
rence was detected. A filling defect in the bile duct was
noted during PTCD (Figure 3C). Because the patient had
poor liver reserve and was classified in the Child-Pugh
C subgroup, he underwent PTCD and TACE instead of
surgery. The patient died 6 mo after PTCD and TACE
due to multiple abscesses and hepatic failure.

DISCUSSION
HCC has a high frequency of portal vein or/and hepatic
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Liu QY et a/. Recurrent small HCC and bile duct tumor thrombus

vein invasion; however, bile duct invasion has been re-
ported in only 0.79%-3% patients with primary HCC"""\
The size of primary HCC is not correlated with the oc-
currence of BDTT, and BDTTs may exist in patients
with primary sHCC (< 3.0cm) and even in patients
without detectable primary HCC""™". However, BDTT
occurrence after treatment of primary sHCC, which may
be a new sHCC recurrence pattern, is very rare; only 1.4%
(6/423) of patients with primary sHCC showed BDTTs
recurrence in our study. Schmelzle ¢z a/'” reported a case
of extrahepatic growth of BDTT 3 mo after resection
of multilocular HCC; however, the size of the primary
multilocular HCC was not mentioned. The development
of BDTT after primary sHCC treatment has not been
reported in the English-language literature.

The mechanism for the emergence of HCC in the
biliary system is still unknown, although the originally
formed portal vein tumor thrombus may invade the bile
duct zia the peribiliary abundant vascular plexus or by
direct invasion, or the primary HCC may rupture into
the bile duct>""*. A wide ablative margin (more than
5 mm) or resection margin (2 cm) is the most impot-
tant factor for local control of HCC"?". In our cases,
insufficient resection or ablative margins against sHCC
seemed to be a risk factor for developing a BDTT after
sHCC treatment because five cases had an R1 resection
margin and one case had an ablative margin less than 5.0
mm. Residual microscopic tumor cells in resection mar-
gins may grow into the intrahepatic bile duct through in-
jured bile duct walls due to hepatic resection or RFA and
may extend distally to the left or right bile duct, or even
the common bile duct. Interestingly, extrahepatic BDTT
was reported by Schmelzle ¢ a/'” in a patient with bile
leakage after the resection of primary HCC, and BDTT
development was supposed to be due to migration
of cancer cells into the intrahepatic bile duct. Tumor
thrombus in the portal vein was seen microscopically in
the resected specimens in three cases (case 3, case 4 and
case 5) in our group. A BDTT may develop via portal
vein tumor thrombus invasion to the bile duct since the
portal vein and bile duct are located in the same Galis-
son sheath!"™'"",

Obstructive jaundice due to BDTT following sHCC
treatment should be differentiated from jaundice that re-
sults from diffuse tumor recurrence infiltration, progres-
sive hepatic failure, or hepatic hilum invasion due to intra-
hepatic recurrence, because the latter is often not curable,
while the former may benefit from surgical resection'”.
Dynamic contrast-enhanced CT or MRI is valuable to de-
tect BDTT and possible concomitant intrahepatic recut-
rence. As the BDTT directly connects to the intrahepatic
tumor and is vascularized by the same blood supply with
the intrahepatic tumor, they both show typical HCC en-
hancement characteristics in dynamic contrast-enhanced
CT or MRI, including early enhancement in the hepatic
arterial phase and rapid wash-out of contrast agent in the
portal vein phasem’m‘zzl. Magnetic resonance cholangio-
pancreatography is valuable for identifying the location
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and extent of a BDTT®. It is not necessary to diagnose
a BDTT using invasive methods in most cases, such
as endoscopic retrograde cholangio-pancreatography
(ERCP) and PTCD because the obstruction site or extent
depicted on ERCP or PTCD is not a specific finding for
the diagnosis of BDTT, and cholangitis or pancreatitis
may be easily induced by these invasive methods. Ob-
structive jaundice in a patient with a BDTT is marked by
a predominant increase in DBil, making it distinct from
jaundice that results from cirrhosis and active hepatitism.
The serum AFP level is of limited value in the diagnosis
of BDTT occurrence because AFP reflects not only tu-
mor cell proliferation but also the activity and severity of
hepatitis[24].

Obstructive jaundice would not be regarded as a con-
traindication of surgerym. The goal of therapy is re-
moval of the BDTT and intrahepatic recurrence. A
BDTT is often easy to remove, as it is not tightly adhe-
sive to the bile duct wall. Removal of BDTT vz cho-
ledochotomy and re-resection of intrahepatic recurrence
may be considered in patients with adequate hepatic
function"””. Removal of a BDTT through resection
of the extrahepatic bile duct followed by biliary-enteric
anastomosis should be adopted for cases with a tumor
thrombus that is tightly adhesive to the extrahepatic
bile duct wall, as it indicates that the tumor thrombus
has invaded the bile duct”. Bile duct drainage, such
as endoscopic nasobiliary drainage, plastic stent place-
ment, PTCD, or PTCD plus stent placement, should be
practiced to relieve jaundice in inoperable patients, such
as patients with intrahepatic recurrence at unresectable
sites, multiple recurrent lesions or inadequate hepatic
function. After bile duct drainage is performed, TACE
may be performed to inhibit the vasculatization of the
recurrent tumor and the BDTT and thereby control
tumor growth or even prevent fatal bile duct bleeding
caused by the BDTT!"*. However, TACE without prior
bile duct drainage is highly risky, as it may induce pro-
gressive hepatic failure™”. Some researchers have made
efforts in using liver transplant therapy to treat primary
HCC associated with BDTT, but in patients with BDTT
occurrence after sHCC treatment this technique has not
been reported*".

Many recent studies have shown that there is no sig-
nificant difference in survival between HCC patients with
BDTT and those without BDTT following appropriate
preoperative management and aggressive surgery. The
1-, 3-, and 5-year survival rates for such patients have
reached 73.3%-93.2%, 40%-56.0% and 24%-28%, re-
spectively“3’25’28’29]. As BDTT development could lead to
further deterioration of liver function, early detection and
eatly relief of biliary system obstruction caused by tumor
thrombus is an important factor to improve survival™”.
During admission, BDTTs extended to the common bile
duct in all six patients in our study, which may be a nega-
tive factor leading to poor prognosis (with a mean sur-
vival time of only 11 mo).

In conclusion, BDTT occurrence is a rare, special
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recurrent pattern after treatment of primary sHCC. In-
sufficient resection or ablative margins against primary
sHCC may be a risk factor for BDTT development.
Patients with BDTTs extending to the common bile
duct usually have unfavorable prognosis even following
aggressive surgery. BEarly removal of BDTTs and pos-
sible concomitant intrahepatic recurrences is crucial to
prolong the survival of patients.

COMMENTS

Background

Recurrence is an important unfavorable prognostic factor in small hepatocellular
carcinoma (sHCC) after surgical resection or local ablation therapy. Two different
sHCC recurrent patterns have been reported. Extrahepatic recurrence may ex-
tend to lymph nodes, peritoneum and extra-abdominal organs, while intrahepatic
recurrence includes local recurrence, intrahepatic metastasis and multicentric
carcinogenesis in the remnant liver. However, bile duct tumor thrombus (BDTT)
occurrence is rarely reported as a recurrent pattern of primary sHCC.

Research frontiers

Bile duct invasion by primary HCC is rare, and its pathogenesis is still not com-
pletely understood. ABDTT may exist in patients with primary sHCC (< 3.0cm)
and even in patients without detectable primary HCC. The clinicopathologic fea-
tures of primary HCC with BDTT have been clarified in the literature. However,
BDTT occurrence after SHCC treatment has not been reported in the English-
language literature, and its clinicopathologic features have not been specified.

Innovations and breakthroughs

Six patients with BDTT occurrence after primary sHCC treatment were reported
in this study, and their clinicopathologic features were reviewed. This study
showed that BDTT occurrence is a rare recurrent pattern of sHCC (1.4%), and
insufficient resection or ablative margins against sHCC may be a risk factor for
BDTT development. Patients with BDTTs extending to the common bile duct
usually have unfavorable prognosis even following aggressive surgery.

Applications

With a better understanding of the clinicopathologic features of BDTT oc-
currence after sHCC treatment, sufficient wide resection or ablative margins
against sHCC should be performed to avoid BDTT recurrence. Early detection
and removal of BDTT may be crucial to prolong the survival of patients. Further
studies are needed to clarify the mechanism of BDTT recurrence.

Terminology

BDTT formation can occur in HCC, combined hepatocellular and cholangiocel-
lular carcinoma and liver metastasis. The mechanism for the emergence of a
tumor thrombus in the biliary system is still uncertain. Patients with BDTT de-
velopment are usually admitted due to obstructive jaundice, and the prognosis
is generally dismal.

Peer review

In this report, Liu and colleagues provide a brief report on six patients who
developed intrabiliary tumor thrombi after previous therapy for hepatocellular
carcinoma. This is a useful series that demonstrates that the onset of intrabili-
ary recurrences portends a very poor prognostic outlook. In fact, based on the
survival outcomes described following treatment interventions, it could be ar-
gued that aggressive surgical intervention should not be undertaken for patients
presenting with this unique pattern of recurrent disease.
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