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Abstract: Objective To investigate the surgical treatment effect of hepatocellular carcinoma (HCC) combined with bile duct 

tumor thrombus and the impact of Satoh classification on patient prognosis. Methods The clinical data of 29 patients with HCC 

combined with bile duct tumor thrombus who underwent radical surgery (anatomical liver resection/irregular liver resection + 

bile duct incision and embolectomy) in Affiliated Huai'an No.1 People's Hospital of Nanjing Medical University from January 

2010 to October 2016 were retrospectively analyzed. According to Satoh classification, there were 9 cases of type Ⅰ, 6 cases of 

type Ⅱ, and 14 cases of type Ⅲ. Results All 29 patients successfully completed the operation, with perioperative death in 1 

case (type Ⅲ) and loss to follow-up in 1 case (type Ⅱ). The overall 1-year and 3-year survival rates of patients after surgery 

were 60.7% and 53.6%, respectively. The 1-year disease-free survival rates of types Ⅰ, Ⅱ, and Ⅲ were 66.7%, 60.0%, and 42.9%, 

respectively, and the 3-year disease-free survival rates were 55.6%, 40.0%, and 21.4%, respectively. Conclusion For patients with 

HCC combined with bile duct tumor thrombus, active anatomical liver resection/irregular liver resection + bile duct incision and 

embolectomy can achieve good surgical results; Satoh classification has certain guiding significance for predicting patient 

prognosis.     
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The clinical cases of patients with liver cancer 

complicated with cholangiocarcinoma embolus are 
relatively rare, and its occurrence rate accounts for 
0.7%-2.61% of liver cancer patients [1]. In the past, 
cholangiocarcinoma embolus was considered as a sign 
of advanced tumor progression with poor prognosis, and 
palliative treatment such as jaundice reduction was 
mostly adopted. However, Satoh et al. [2] reported that 
patients with liver cancer complicated with 
cholangiocarcinoma embolus could achieve good 
therapeutic effects through radical surgery, and 
proposed the Satoh classification based on the location 
of cancer embolus involving the hepatic ducts. This 
study retrospectively analyzed the clinical data of 29 
patients with liver cancer complicated with 
cholangiocarcinoma embolus treated in Huai'an First 
Hospital Affiliated to Nanjing Medical University from 
January 2010 to October 2016, and explored the surgical 
treatment effect of liver cancer complicated with 
cholangiocarcinoma embolus and the impact of Satoh 
classification on prognosis. 

1 Materials and Methods 

1.1 Clinical Data   

A retrospectively analysis of the clinical data of 29 
patients with liver cancer complicated with 

cholangiocarcinoma embolus who underwent radical 
surgery in Huai'an First Hospital Affiliated to Nanjing 
Medical University from January 2010 to October 2016 
was conducted. There were 19 males and 10 females, 
ranging in age from 41 to 73 years old, with a mean age 
of 55.4 years old. Details of clinical data were shown in 
Tab.1. Preoperative magnetic resonance cholangio-
pancreatography (MRCP) diagnosed liver cancer 
complicated with cholangiocarcinoma embolus in 11 
cases (37.9%), CT in 5 cases (17.2%), and B-ultrasound 
in 4 cases (13.8%). Intraoperative diagnosis of liver 
cancer complicated with cholangiocarcinoma embolus 
was made in 9 cases (31.0%). Preoperative clinical 
manifestations included fever in 6 cases (20.7%), 
jaundice in 13 cases (44.8%), abdominal discomfort in 
15 cases (51.7%), and manifestations of chronic 
consumptive diseases such as emaciation and anemia in 
6 cases (20.7%); 6 cases (20.7%) had no obvious 
clinical manifestations. According to the Satoh 
classification (Type I: cancer embolus located in the 
first-order or higher branch of the bile duct, not reaching 
the confluence of the right and left hepatic ducts; Type 
Ⅱ: cancer embolus involving the confluence of the right 
and left hepatic ducts; Type Ⅲ: cancer embolus 
detached from the primary site and entering the 
common bile duct), the 29 patients were classified as 
follows: 9 cases of Type I, 6 cases of Type Ⅱ, and 14 
cases of Type Ⅲ. All patients underwent radical surgery, 
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and the surgical methods were anatomical liver 
resection/irregular liver resection + bile duct incision 
and embolus removal. Postoperative pathological 
diagnosis confirmed the presence of liver cancer 
complicated with cholangiocarcinoma embolus in all 
patients. 

Tab.1 General information of patients with liver cancer combined with bile 
duct cancer thrombus 

Item Total 
(n=29) 

Satoh Ⅰ  
(n=9) 

Satoh Ⅱ 
(n=6) 

Satoh Ⅲ 
(n=14) 

Male/female(cases) 19/10 6/3 4/2 9/5 
Age(years) 55.4±8.1 56.3±9.6 57.0±7.2 54.2±7.1 
Basic liver disease(cases)     
   HBV 18 6 3 9 
   HCV 4 2 0 2 
   Alcoholic liver 

damage 
2 0 1 1 

Liver function grading 
(cases) 

    

   Child A 19 9 4 6 
   Child B  10 0 2 8 
Total bilirubin (μmol/L) 74.1±50.9 31.5±19.4 71.2±51.8 102.7±44.7 
Largest tumor diameter 

(mm) 
67.5±23.3 67.8±19.2 73.0±21.7 64.9±25.8 

Number of tumors (cases)     
Single 17 4 3 10 

Multiple 12 5 3 4 
Surgical methods (cases)     

Left hemihepatectomy 11 6 2 3 
Right hemihepatectomy 7 3 1 3 
Irregular liver resection 11 0 3 8 

Note: a meant the data was in form of x ±s. 

1.2 Surgical Methods 

None of the patients underwent preoperative 
endoscopic retrograde cholangiopancreatography 
(ERCP), nasal bile duct drainage, percutaneous 
transhepatic cholangial drainage (PTCD) or other 
jaundice-reducing measures. Surgical methods: Patients 
with type I underwent resection of left/right hemi-liver 
combined with cholangiocarcinoma embolus, and 4 
patients underwent resection of caudate lobe; patients 
with type Ⅱ and type Ⅲ underwent resection of left/right 
hemi-liver or irregular liver resection, with 
cholangiocarcinoma embolus removal, biliary tract 
flushing, and T-tube drainage. T-tube radiography or 
MRCP examination was performed 1 month later, and 
the T-tube was removed after no abnormality was found. 

1.3 Follow-up 

Postoperative complications were recorded during 
hospitalization. After discharge, patients were reviewed 
every 3 months for AFP, liver and kidney function, and 
B-ultrasound, and every 6 months for MRCP or 
enhanced CT. The tumor recurrence and metastasis, as 
well as survival time, were recorded. 

1.4 Statistical Methods 

All data were analyzed using descriptive statistics. 
Count data were expressed as number of cases (%), and 
measurement data were expressed as x ±s. 

2 Results 

2.1 Overall and Satoh subtype survival 

One patient with Satoh type Ⅲ died of liver failure 
3 days after surgery, with a perioperative mortality rate 
of 3.4%. One patient with Satoh type Ⅱ was lost to 
follow-up 9 months after surgery. The remaining 27 
patients were followed up until October 2019. The 
overall survival rates at 1 and 3 years postoperatively 
were 60.7% and 53.6%, respectively. The overall 
disease-free survival rates at 1 and 3 years were 53.6% 
and 35.7%, respectively. The disease-free survival rates 
for type I at 1 and 3 years were 6/9 and 5/9, respectively; 
for type Ⅱ, they were 3/5 and 2/5 (1 patient lost to 
follow-up); and for type Ⅲ, they were 6/14 and 3/14, 
respectively. 

2.2 Postoperative Complications 

There was 1 case of reoperation for abdominal 
hemorrhage, 1 case of biliary fistula, 3 cases of lung 
infection and pleural effusion (>500 mL), and 3 cases of 
abdominal effusion. 

2.3 Tumor Recurrence During Follow-up  

There were 14 cases of intrahepatic recurrence and 
metastasis (including 3 cases of type I, 3 cases of type 
Ⅱ, and 8 cases of type Ⅲ), 1 case of lung metastasis 
(type Ⅲ), and 2 cases of abdominal metastasis 
(including 1 case of type I and 1 case of type Ⅲ). 
Among the 14 patients with intrahepatic recurrence and 
metastasis, 3 patients received ultrasound-guided 
microwave ablation treatment (1 patient underwent 
TACE treatment again for tumor recurrence 6 months 
after ablation); 4 patients received reoperation; and the 
remaining 7 patients with intrahepatic recurrence 
received TACE treatment for more than once. Three 
patients with extrahepatic metastasis were treated with 
targeted therapy mainly using sorafenib orally. 

2.4 Typical Case 

The patient was a 63-year-old male with a history 
of hepatitis B for more than 20 years and long-term use 
of entecavir. He was admitted to the hospital due to 
"discovery of skin and sclera jaundice for 1 week". B-
ultrasound showed a hypoechoic lesion in the right lobe 
of the liver, approximately 3.3 cm × 3.2 cm in size; 
another hypoechoic flocculent lesion was also observed 
in the common bile duct, with a size of 1.8 cm × 1.0 cm. 
Subsequent MRCP examination revealed a space-
occupying lesion in the right lobe of the liver, 
accompanied by dilatation of the common bile duct and 
granular filling defects in the common bile duct 
(Fig.1A). Liver function tests showed total bilirubin of 
86.7 μmol/L and direct bilirubin of 68 μmol/L. 
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Preoperative diagnosis: liver cancer with 
cholangiocarcinoma thrombus, Satoh type Ⅲ. Surgical 
treatment was performed, during which the irregular 
lesion in the right lobe of the liver was resected first, and 
then the anterior wall of the common bile duct was 
longitudinally incised for about 1 cm. A large amount of 
turbid bile flowed out from the common bile duct, and 
black thrombus-like material was visible (Fig.1B). The 
thrombus was separated from the bile duct wall using a 
suction device and vascular clamp, and there was no 
dense connection between the bile duct wall and the 
thrombus. After removing the thrombus with a vascular 
clamp, the biliary tract was thoroughly rinsed with 
sterile injection water. Cholangioscopy revealed no 
residual foreign bodies in the intrahepatic and 
extrahepatic bile ducts, and the biliary wall was smooth. 
A T-tube was placed in the common bile duct for 
drainage. Postoperative pathological examination 
showed that the liver tumor was moderately 
differentiated hepatocellular carcinoma, and the 
thrombus contained a small amount of hepatocellular 
carcinoma tissue within the blood clot (Fig.1C). One 
month later, biliary radiography showed no 
abnormalities, and the T-tube was removed. Eighteen 
months after surgery, the patient developed recurrent 
tumor in the left lobe of the liver, approximately 4.0 cm 
× 3.0 cm. Tumor resection was performed again, and 
postoperative pathology confirmed hepatocellular 
carcinoma. The patient has been followed up until now 
and is currently surviving without tumor recurrence. 

Fig.1 MRCP, intraoperative and pathological findings of a typical case 

3 Discussion 

It is relatively rare for liver cancer to cause 
cholangiocarcinoma embolus clinically. It was 
previously believed that cholangiocarcinoma embolus 
indicated low differentiation of primary liver tumor and 
distant metastasis of the tumor [3-4]. Therefore, patients 
with liver cancer complicated with cholangiocarcinoma 

embolus were often treated with palliative treatment 
mainly for jaundice reduction [5]. With the deepening 
of research on the biological behavior of liver cancer 
and the development of precise surgical treatment, 
surgical strategies such as radical resection of the 
primary lesion and removal of cholangiocarcinoma 
embolus can improve the quality of life and prolong the 
life expectancy of such patients [6]. 

The formation mechanism of cholangiocarcinoma 
embolus is relatively complex, which is generally 
believed to be related to the biological characteristics of 
tumor cells, the immune function of the body, and 
anatomical variations of the biliary tract. The 
mechanism of cholangiocarcinoma embolus may be 
direct invasion of the bile duct by tumor cells, 
metastasis of tumor cells to the biliary tract through 
lymphatic vessels and nerve sheaths, and blockage of 
the biliary tract by necrotic tumor tissues [7]. We think 
that the possibility of necrotic tumor tissues falling into 
the biliary tract is high. Because most patients in this 
study did not show signs of tumor metastasis such as 
hepatoduodenal ligament lymphadenectasis, and no 
tight adhesion was found between the embolus and the 
bile duct wall during intraoperative separation. 

Most patients with Satoh type Ⅱ and Ⅲ visit the 
hospital due to acute cholangitis caused by blockage of 
the biliary tract by embolus, while the clinical 
manifestations of patients with type I are mostly similar 
to liver cancer. For patients suspected of having 
cholangiocarcinoma embolus, B-ultrasound 
examination can be preferentially selected. In addition 
to detecting the primary liver tumor, B-ultrasound can 
also reveal significant dilation of the bile duct, with 
"flocculent echo" or "papillary echo" visible within the 
dilated bile duct. MRCP can clearly show the location, 
distribution, and morphology of the embolus in the 
dilated bile duct. The direct signs of embolus displayed 
by MRCP are columnar or nodular slightly longer T1 
and moderate T2 signal shadows within or along the bile 
duct, with obvious or partial enhancement during the 
arterial phase after enhancement [8]. ERCP can show 
the degree of stenosis and the site of obstruction of the 
bile duct, and sometimes can even detect tumor embolus 
mixed with bile [9]. 

Currently, the major controversy about taking 
active surgical treatment for liver cancer complicated 
with cholangiocarcinoma thrombus is whether the 
involved extrahepatic bile duct needs to be resected. Hu 
et al. [10] reported that resection of the ipsilateral hemi-
liver combined with caudate lobe resection, 
extrahepatic bile duct resection, and biliary enteric 
drainage could achieve a high R0 resection rate and 
improve the non-recurrence survival time of patients. 
However, in my opinion, this method is similar to 
radical resection of hilar cholangiocarcinoma, while 
liver cancer and hilar cholangiocarcinoma have 
different biological behaviors. According to relevant 
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domestic and foreign literatures [11-13], most scholars 
believe that cholangiocarcinoma thrombus does not 
invade the bile duct wall, and the resection of the 
extrahepatic bile duct has little impact on the prognosis 
of patients and tumor recurrence. Based on my 
experience, most of the tumor thrombi are not closely 
connected with the bile duct wall, and the tumor thrombi 
are easy to remove. If dense adhesion between the tumor 
thrombus and the bile duct is found during the operation, 
a bile duct biopsy can be performed. When tumor cells 
accumulate in the bile duct wall, resection of the 
extrahepatic bile duct is required. For patients with 
Satoh type Ⅱ and Ⅲ, the bile duct should be 
longitudinally split from the upper or lower pole of the 
tumor thrombus, and the tumor thrombus should be 
separated using techniques similar to "peeling off" with 
a suction apparatus or vascular clamp [12]. The action 
should be gentle to avoid damaging the bile duct, 
crushing the tumor thrombus, or pushing the tumor 
thrombus into the deep part of the bile duct. When the 
tumor thrombus is completely separated from the bile 
duct wall, it can be clamped with a vascular clamp or 
aspirated with a suction apparatus. During thrombus 
removal, attention should be paid to aseptic 
manipulation to reduce intraperitoneal implantation 
metastasis. After thrombus removal, the biliary tract 
should be thoroughly irrigated. Intraoperatively, the bile 
duct can be cut as far as possible towards the hepatic 
hilum, which is beneficial for irrigating the bile duct of 
the caudate lobe and avoids recurrence due to residual 
tumor thrombus. For patients with type I 
cholangiocarcinoma thrombus located in the first-order 
branch or above, regular hemi-hepatic resection 
combined with overall resection of the tumor thrombus 
is recommended. Some studies have shown that the 
prognosis of patients with type I Satoh is significantly 
better than that of patients with type Ⅱ and Ⅲ by this 
method [14]. According to reports, there is no difference 
in the site of tumor recurrence and subsequent treatment 
for tumor recurrence between patients with 
cholangiocarcinoma thrombus undergoing bile duct 
incision and thrombus removal and patients undergoing 
resection of the extrahepatic bile duct [15]. For patients 
with intrahepatic recurrence of the tumor after surgery, 
reoperation, transarterial chemoembolization (TACE), 
microwave ablation, and other treatment methods 
should be actively adopted to improve prognosis. Bile 
duct incision and thrombus removal preserves the 
extrahepatic bile duct and avoids biliary enteric 
anastomosis. Its advantage is that if the tumor recurs, 
further treatment can be performed using methods such 
as microwave ablation or TACE. If the extrahepatic bile 
duct is resected, due to the presence of the biliary enteric 
anastomosis, ablation or TACE treatment will increase 
the risk of liver abscess and retrograde biliary infection, 
which is not conducive to the long-term prognosis of 
patients [12,16].  

In summary, radical surgery can improve the 
prognosis of patients with liver cancer complicated with 
cholangiocarcinoma thrombus. The Satoh classification 
has certain guiding significance for the selection of 
surgical methods and the prediction of patient prognosis. 
For patients with Satoh type I, regular hemi-hepatic 
resection combined with overall resection of the tumor 
thrombus can be selected. For patients with Satoh type 
Ⅱ and Ⅲ, anatomical liver resection/irregular liver 
resection + bile duct incision and thrombus removal can 
be selected. 
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Ẁ6180[W6[W4X1WW[T1_0_6716YW[9XỲ\W[
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