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Abstract
Radical operations of cholangiocarcinomas are connected with the great number of post-operative complications, and lethality reaches 15−30 %. The most debatable questions remain the choice of the operation type depending on localization and spreading of
a tumor and also the expedience of using mini-invasive technologies as a preoperational preparation to the radical surgical treatment.
We would like to share the little experience of the radical surgical treatment of cholangiocarcinomas.
The research aim is to analyze results of radical surgical treatment of patients with cholangiocarcinoma.
Matherials and methods. We have analyzed the outcomes of surgical treatment in 18 patients with cholangiocarcinomas.
Tumor localization was determined according to the Bismuth-Corlett classification. Type 1 tumors were found in 2 (11.1 %), type 2
in 4 (22.2 %), type 3А in 5 (27.8 %), type 3B in 4 (22.2 %), type 4 in 1 (5.6 %), and distal localization in 2 (11.1 %) patients. As biliary
decompression, 9 (50 %) patients underwent percutaneous transhepatic biliary duct drainage (PTBD), and another 9 (50 %) patients
were operated without preoperative biliary decompression Pre-operative embolization of portal vein branches with the aim to increase the low volume of liver after anticipated resection was performed in 4 (22.2 %) patients.
Results. After the embolization of portal vein branches, the estimated residual volume of hepatic parenchyma increased from
33.4 % to 45.7 %. Patients with cholagiocarcinomas of different localization performed the radical operations: isolated hepaticocholedochus resection in 5 (27.8 %) patients, hepaticocholedochus resection combined with Taj Mahal hepatic resection in 1 (5.6 %), right
hemihepatectomy in 5 (27.8 %), left hemihepatectomy in 4 (22.2 %), extended right hemihepatectomy in 1 (5.6 %), and pancreoduodenal
resection in 2 (11.1 %) patients. Complications of radical surgeries were observed in 4 (22.2 %) patients. Lethal outcomes occurred in
3 (16.7 %) patients.
Conclusions. Radical operations are attended with complications in 22.2 % and lethality in 16.7 %. As a preoperative preparation it is possible to use mini-invasive interventions for the biliary decompression and increase of hepatic parenchyma volume.
Keywords: cholangiocarcinoma, mechanical jaundice, radical surgery, preoperative biliary decompression.
© Valeriy Boyko, Yuriy Avdosyev, Anastasiia Sochnieva

DOI: 10.21303/2504-5679.2017.00394

1. Introduction
Cholangiocarcinoma is a severe malign bile duct condition occurring in 3 % of all cancer
types [1, 2]. Its main symptom is mechanical jaundice. In 90 % of patients, it indicated non-resectability of the tumor process [3–5].
A radical surgery is the only way to recovery. Radicalism of the operative treatment can
be attained only executing a wide resection of biliary channels and gallbladder, elimination of
paracholedochal cellulose and lymph nodes, and in several cases the wide resection of a liver and
18

Medicine and Dentistry

Original Research Article:
full paper

(2017), «EUREKA: Health Sciences»
Number 4

pancreaticoduodeal resection [6, 7]. Surgical interventions in the presence of mechanical jaundice
and infectious and inflammatory complications relate to a large number of post-operative complications and a high mortality rate [8].
In the epoch of mini-invasive interventions for the decompression of bile ducts, the injury
rate during the latter has somewhat decreased. However, the appropriateness of mini-invasive interventions for the preparation of patients for radical surgeries still remains a topical issue.
2. Aim of research
Analyze results of radical surgical treatment of patients with cholangiocarcinoma.
3. Materials and methods
We have analyzed results of 18 radical surgeries, performed in patients with cholangiocarcinoma. The patients’ age varied from 30 to 72 years averaging 63.4 years. There were 8 males
(44.4 %) and 10 females 21 (55.6 %). Tumor localization was determined according to the Bismuth-Corlett classification. Type 1 tumors were found in 2 (11.1 %), type 2 in 4 (22.2 %), type 3А
in 5 (27.8 %), type 3B in 4 (22.2 %), type 4 in 1 (5.6 %), and distal localization in 2 (11.1 %) patients.
Cholestasis duration was assessed according to Y. V. Smirnov’s classification. The main indicator
of mechanical jaundice severity was considered as the level of general bilirubin of blood serum that
was increased mainly at the expanse of the direct fraction. The level of general bilirubin of blood
serum was determined by the standard Endrashik method in the biochemical laboratory of SI “Institute of general and urgent surgery, named after V. T. Zaitsev, NAMS of Ukraine”. The clinical
diagnosis was established using ultrasound tests, spiral computer tomography, magnetic resonance
tomography, and percutaneous transhepatic cholangiography. As biliary decompression, 9 (50 %)
patients underwent percutaneous transhepatic biliary duct drainage (PTBD), and another 9 (50 %)
patients were operated without preoperative biliary decompression Pre-operative embolization of
portal vein branches with the aim to increase the low volume of liver after anticipated resection was
performed in 4 (22.2 %) patients. All patients further underwent radical surgeries with lymph node
dissection of the hepatoduodenal ligament.
4. Results
Blood serum bilirubin concentration in patients at admission varied from 60 to 502 µmole/l
with the median value of 307.5 µmole/l. Mean bilirubin was 328.17±108.79 µmole/l.
For the purpose of biliary decompression, 9 (50 %) patients underwent percutaneous transhepatic biliary duct drainage (PTBD).
On Fig. 1, 2 are presented cholangiograms of patients with cholangiocarcinomas of II, IIIA
and IV types, who underwent PTBD before radical operations.
Decompression lasted from 5 to 32 days, with a median of 13 days and a mean of
13.17±6.76 days. Complications after the drainage stage were observed in 5 (27.8 %) patients. The
median level of blood serum bilirubin at the radical surgery was 109.5 µmole/l. Complications were
as follows: migration of biliary drainage in 1 (5.6 %) cases, hemobilia in 1 (5.6 %), biloma formation in 1 (5.6 %), development of cholangitis in 1(5.6 %), and hepatic failure in 1 (5.6 %) case. There
were no lethal outcomes following the biliary decompression.
After the embolization of portal vein branches, the estimated residual volume of hepatic
parenchyma increased from 33.4 % to 45.7 %.
The second stage included the following radical operations: isolated hepaticocholedochus
resection in 5 (27.8 %) patients, hepaticocholedochus resection combined with Taj Mahal hepatic
resection in 1 (5.6 %), right hemihepatectomy in 5 (27.8 %), left hemihepatectomy in 4 (22.2 %),
extended right hemihepatectomy in 1 (5.6 %), and pancreoduodenal resection in 2 (11.1 %) patients.
All large hepatic resections were combined with the total caudal hemihepatectomy and hepaticocholedochus resection.
Complications of radical surgeries were observed in 4 (22.2 %) patients. Many of them
demonstrated several complications at once. Hepatic failure occurred in 2 (11.1 %) patients. Purulent cholangitis was observed in 1 (5.6 %) patient. Hepaticojejunostomy failure occurred in 1 5.6 %)
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patients. In this patient, biloma formed in the subhepatic region required surgical treatment, so percutaneous transhepatic puncture and biloma drainage were performed under the control of X-ray
visualization. Lethal outcomes occurred in 3 (16.7 %) patients. In 1 (5.6 %) case, the death was
caused by multisystemic failure developed at the background of purulent cholangitis. Fulminant
hepatic failure caused by the low hepatic volume developed in 1 (5.6 %) patient. 1 (5.6 %) death was
caused by erosive bleeding from the hepatic artery.

Fig. 1. Patient with cholagiocarcinoma of II type

Fig. 2. Patient with cholagiocarcinoma of III A type
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Fig. 3. Patient with cholagiocarcinoma of IV type
5. Discussion
Biliary decompression was performed using percutaneous transhepatic biliary duct drainage. If possible, biliary duct drainage should be performed on the hepatic lobe remaining after
resection. Separate drainage of lobar hepatic ducts is performed if they are branched on the subsegmentary level, in the cases of cholangitis, cholangic liver abscesses, and low rates of hyperbilirubinemia reduction.
It is now assumed that Type 3 and 4 tumors according to the Bismuth-Corlette classification are not contraindications against radical surgical treatment [9]. Tumor invasion of hepatoduodenal ligament vessels is not a contraindication against a radical surgery, either. Portal vein
resection allows reaching R-0 resection margins and does not worsen the operative treatment
prognosis [10]. It can be concluded based on our study that, in a case of adequate and timely
mini-invasive interventions as preparation of patients for radical surgeries, all types of tumors
are radically curable in the absence of tumor invasion in the hepatic artery and in the absence of
remote metastases [6, 7, 11–13].
According to our observations, all tumor types are operable at the adequate use of mini-invasive interventions as a preparation of a patient to the radical operation, at the absence of a tumor
invasion in the hepatic artery and remote metastases.
We have realized 9 (50 %) radical operations at IIIа and IIIb types of cholagiocarcinoma.
The resection volume was no less than the hemihepatectomy, correspondent to the side of lobar
channel injury with the total caudal lobectomy. The expanded right-side hemihepatectomy with
the total caudal lobectomy was executed in 1 1 (5.6 %) patients at IV type of cholangiocarcinoma.
The resection of the portal vein was executed in 3 (16.7 %) patients. At I and II tumor types were
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realized 6 (33.3 %) isolated resections of bile-excreting tracts with the reconstructive stage – hepatico- and bihepatocojejuanamastosis by Roux. Combined resections of a liver, combined with the
total caudal lobectomy and resection of extra-hepatic biliary channels are executed by most world
hepatobiliary surgical centers [14–17].
At cholangiocarcinoma localization in distal parts of hepaticocholedochus we consider the
adequate volume of the surgical treatment as a pancreatoduodenal resection execution. The last one
was executed in 2 (11.1 %) patients.
On Fig. 4 is presented the reconstructive stage after the right-side hemihepatectomy – hepaticojejunostomy by Roux with the left hepatic channel, keeping PTBD.

Fig. 4. Hepaticojejunostomy by Roux with the left hepatic channel, keeping PTBD
On Fig. 5 is presented the final look of the operation after the right-side hemihepatoectomy,
executed as to cholanocarcinoma of IIIA type.
Radical surgeries are usually accompanied by numerous post-operative complications and
high mortality rates, and this is despite the improvement in direct outcomes of surgical treatment
[18]. Literature refers to the 13 % mortality rate and complications in more than 60 % of patients
[19]. We observed complications after radical operations in 4 (22.2 %) patients. They were overcome by conservative and mini-invasive methods.
We think that the special attention must be paid to the preoperative preparation. The operative preparation of patients to such essential surgical interventions is widely discussed in surgical
communities. Murakami Y. And co-authors [20] recommend to realize the biliary decompression
to all patients with mechanical jaundice.
At the prognosis of the resection of the great volume of a liver 4 (10.3 %) patients underwent
the embolization of portal vein branches. The supposed volume of parenchyma of a liver increased
in average from 33.4 to 45.7 %. Such tactics of patients’ treatment is observed by most Japan hepatobiliary surgeons [20].
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Fig. 5. Operational zone after the right-side hemihepatoectomy,
executed as to cholanocarcinoma of IIIA type
We agree with the aforesaid authors and observe their recommendations in our treatment
tactics. We execute the biliary decompression by the transcutaneous transhepatic cholangiodrainage. It is wanted to execute the cholangiodrainage of the last part of a liver. The separate drainage
of lobar channels we execute at their separation at subsegmentary level, at presence of cholangitis
and cholanogiogenic abscesses of a liver and also at the low speed of the hyperbilirubidemia decrease. We realized the embolization of portal vein branches at the predicted volume of the liver
resection more than 60–70 %. After realizing the embolization of the portal vein branches, all patients demonstrated the increase of the remained liver in volume of 2−3 segments. 1 (5.6 %) patient,
who underwent the embolization of portal vein branches, suffered in the postoperative period from
hepatic failure that was not stopped at the background of the intensive conservative therapy. At the
preserved hepatic function and volume of remained parenchyma more than 30−40 % we don’t consider it necessary to realize the embolization of portal vein branches. In our study was established
that the risk of the liver small lobar syndrome development exists.
6. Conclusions
1. The complication rate of biliary decompression with mini-invasive drainage is 27.8 %.
The embolization of portal vein branches prevent hepatic failure caused by the low hepatic volume.
Pre-operative biliary decompression allows a patient to be prepared for radical surgical treatment.
2. Complications at the radical treatment stage were observed in 22.2 % of patients. The
mortality rate in patients, who underwent radical surgeries, is 16.7 %. Hepatic insufficiency after
the radical stage of surgical treatment is the main cause of development of postoperative complications, as well as a high level of lethality.
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