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Background: Percutaneous transhepatic biliary drainage is a procedure commonly used in malign and benign biliary
pathologies. The aim of this study is to evaluate the effectiveness, complication rates and results of percutaneous
transhepatic biliary drainage.

Materials and Methods: 49 patients, to whom percutaneous transhepatic biliary drainage was performed due to
different malignant and benign pathologies between April 2018 and April 2020 in the interventional radiology de-
partment of our hospital, were included in the study. 26 of the patients were male, and 23 were female. The ages of
the patients ranged between 8 and 87, and the mean age was 62.18+15.8. External drainage catheter was inserted
in 11 patients, and internal-external drainage catheter in 38 patients. Metallic stent was inserted in two patients. The
efficiency of the procedures was evaluated according to the comparison of preprocedural and postprocedural direct
and total bilirubin values and the improvement in clinical findings. Procedure-related early and late complications
were obtained.

Results: Technical success was achieved in all patients who underwent percutaneous transhepatic biliary drainage.
The preprocedural and postprocedural total bilirubin median values were 16.2 mg/dl (0.6-30.5) and 6.3 mg/dl (0.7-
26.9), respectively. The preprocedural and postprocedural direct bilirubin median values were 11.9 mg/dl (0.3-15)
and 4.3 mg/dl (0.2-15) , respectively. The decrease in the total and direct bilirubin values was found to be significant
(p<0.001). Major and minor complications developed in 13 patients in the early and late stages.

Conclusions: Percutaneous transhepatic biliary drainage is an efficient method in decompression of malignant biliary
obstructions, palliation of the disease and treatment of benign biliary pathologies.
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Amag: Perkitan transhepatik biliyer drenaj malign ve benign biliyer patolojilerde siklikla uygulanan bir iglemdir.Bu
galismanin amaci perkitan transhepatik biliyer drenajin etkinligini, komplikasyon oranlarini ve sonuglarini deger-
lendirmektir.

Materyal ve metod: Calismaya hastanemiz girisimsel radyoloji bélimiinde Nisan 2018- Nisan 2020 tarihleri arasinda
farkli malign ve benign patolojiler nedeniyle perkiitan transhepatik biliyer drenaj uygulanan 49 hasta dahil edildi.
Hastalarin 26 ' si erkek, 23 tanesi kadindi. Hastalarin yaslari 8-87 arasinda degismekte olup ortalama 62.18+15.8 idi.
Hastalarin 11 tanesine eksternal drenaj kateteri 38 tanesine internal-eksternal drenaj kateteri takildi. iki hastaya met-
alik stent takildi. Yapilan islemlerin etkinligi islem Oncesi ve islem sonrasi direkt ve total biliriibin degerlerinin
karsilastiriimasi ve klinik bulgulardaki diizelmeye gére degerlendirildi. isleme bagl erken ve ge¢ dénem komplikasy-
onlar elde edildi.

Bulgular: islem yapilan hastalarin tamaminda teknik basari saglandi. Total biliriibin ortanca degerleri islem 6ncesi
16.2 mg/dl (0.6-30.5) , islem sonrasi 6.3 mg/dl (0.7-26.9) olarak elde edildi. Direkt bilirlibin ortanca degerleri islem
6ncesi 11.9 mg/dl (0.3-15), islem sonrasi 4.3 mg/dl (0.2-15) idi. Total ve direkt biliriibin degerlerindeki disiis anlamli
bulundu (p<0.001). isleme bagli erken ve ge¢ ddnemde 13 hastada majér ve minér komplikasyon gelisti.

Sonug: Perkitan transhepatik biliyer drenaj malign biliyer obstriksiyonlarin dekompresyonunda, hastaligin palyasy-
onunda ve benign biliyer patolojilerin tedavisinde etkili bir yéntemdir.

Anahtar kelimeler: Perkitan, Biliyer Drenaj, Transhepatik
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Introduction

Percutaneous transhepatic biliary drainage (PTBD) is a
minimally invasive method that allows the insertion of a
drainage catheter or stent by entering into the biliary sys-
tem percutaneously in company with imaging (1). PTBD is
effectively applied in decompression of malignant biliary
obstructions, bile leakage developing due to injury of the
bile ducts and in the treatment of benign biliary strictures
(2). PTBD can be performed as internal- external biliary
drainage (IE-BD) in a way that the distal end of the placed
drainage catheter ends in the duodenum or external bili-
ary drainage (E-BD) where the pathological segment can-
not be passed and the distal end of the catheter ends at
this level.

In patients with malignant biliary obstruction, the first
treatment option is the surgical removal of the tumor and
enabling bile flow with bilio-enteric anastomoses. How-
ever, in the majority of these patients, surgical resection
cannot be performed due to the advanced stage of the
tumor or its location. Metal stenting is the first treatment
method preferred for palliation in malignant biliary ob-
structions that cannot be operated (3,4).

The objective of this study is to reveal the efficiency and
complication rates of PTBD and to report our own results.

Materials and Methods

Patient selection

The records of the patients who underwent PTBD proce-
dure in the interventional radiology department between
April 2018 and April 2020 were retrospectively examined.
The patients diagnoses, preprocedural and postproce-
dural total and direct bilirubin values were recorded. In
addition, the changes in clinical findings such as jaundice,
itching and pain observed in the patients were obtained.
Patients with biliary drainage indication and unsuitable
for endoscopic drainage were included in the study. The
patients who had failed endoscopic biliary drainage (EBD)
and underwent percutaneous biliary drainage were also
included in the study. Patients with hepatic parenchymal
failure, massive ascites and unsuitable for sedoanalgesia
were excluded from the study.

Patient preparation and procedure

Institutional review board approval and an informed con-
sent were obtained for this retrospective study (Approval
date and number: March 30, 2020, Session 6, 15946). Ul-
trasonography (US), computed tomography (CT), mag-
netic resonance (MR) or magnetic resonance cholangi-
opancreatography (MRCP) were used for diagnostic imag-
ing. Preoperative complete blood count, serum bilirubin
values, prothrombin time (PT), partial thromboplastin
time (PTT) and international normalized ratio (INR) values
of all patients were controlled. The values of the patients
with coagulation problem were corrected before the op-
eration. Prophylaxis with cephalosporin group antibiotics
were administered to all patients before the operation.

Percutaneous transhepatic biliary drainage

The patients were operated under sedoanalgesia follow-
ing at least four hours of fasting. All procedures were per-
formed by using fluoroscopy or US-fluoroscopy combina-
tion.

Percutaneous transhepatic access was performed under
sterile conditions accompanied by US to the right or left
intrahepatic bile duct with a 21-G needle which had an
internal stylet. Then, the internal stylet of the needle was
removed, contrast material was given, and percutaneous
transhepatic cholangiography (PTC) was obtained with
the help of a C-arm mobile fluoroscopy device. A 0.018
inch guide wire was sent to the bile ducts through a 21-G
needle. Then, the tract was dilated with a triple coaxial-
dilator system (Accustick Il Introducer System, Boston Sci-
entific, Natick, Mass., USA), the outer 4F coaxial dilator
was left in bile ducts, and the cholangiography images
were obtained again. Following this step, a hydrophilic
0.035 inch guide wire (Zipwire, Boston Scientific Corp.,
Natick, Mass., USA) was used to pass the problematic bile
segment and reach the intestine. In some patients, vascu-
lar sheaths and diagnostic angiography catheters pushed
forward through them were used. After the appropriate
access was provided, the hydrophilic wire was passed
through the Amplatz wire (SuperStiff, Boston Scientific,
USA), and internal- external catheters were placed over
this wire. Lastly, with cholangiographies obtained from
the catheter, the proximal hole of the catheter was local-
ized in the bile duct and fixed to the skin with suture. In
some patients, since access could not be achieved be-
tween the intrahepatic bile ducts and the duodenum, an
external catheter was placed at the first stage, and a tran-
sition to an internal-external catheter was planned in an-
other session. In the patients with postoperative benign
strictures, dilatation was performed with balloons of var-
ious diameters in the stricture region, and 8F IE-BD cath-
eter was left at the first stage. Then, the patient was fol-
lowed up at certain time intervals, and the diameter of
the inserted catheter was gradually increased.

Patients with malignant obstruction and who were de-
cided to insert a metallic stent were processed in a differ-
ent session. Cholangiograms were obtained from the ex-
isting catheters of these patients, and access was pro-
vided over the catheter with Amplatz wire. The catheter
was removed, and a hemostatic valve sheath, whose dis-
tal end ended in intrahepatic bile ducts, was placed over
the same wire. The placed sheath provided support for
the placement of the balloon and stent catheters. Before
the stent was placed, predilation was performed with bal-
loons of 6 mm, 8 mm and 10 mm diameters. After this
stage, self-expanding metallic stents (Wallstent, Boston
Scientific, USA) with appropriate diameter and size in the
form of telescopic or Y stents were placed according to
the level and extension of the obstruction. After the stent
was placed, all patients were dilated with balloons of 6
mm, 8 mm and 10 mm diameters, the diameter of the
stent was increased, its adhering to the wall was enabled,
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and bile passage was increased.

Statistical analysis

The statistical analyses were performed with SPSS 24.0
version (SPSS Inc, Chicago, IL) package program. Numeri-
cal variables were defined as meantstandard deviation
(MeantSD), median (minimum-maximum). Categorical
variables were defined as percentage (%). The suitability
of the variables to normal distribution was controlled by
using the Kolmogorov-Smirnov test. The preprocedural
and postprocedural bilirubin values of the patients were
compared by using the Wilcoxon Signed Rank Test.

Results

A total of 49 patients as 26 males and 23 females were
included in the study. The ages of the patients ranged be-
tween 8 and 87, and the mean age was 62.18+15.8 (Table
1). Thirty-eight (77.5%) of the patients included in the
study underwent PTBD procedure due to malignant ob-
struction and 11 (22.4%) due to benign biliary patholo-
gies. Twenty of the patients with malignancy had hilar
cholangiocarcinoma, 11 had periampullary region tumor,
4 had gallbladder tumors, and 3 had distal bile duct tu-
mors. Five of the patients, who underwent operation for
benign biliary pathologies, had strictures in the hepati-
cojejunostomy anastomosis. Four patients were operated
due to anastomotic stricture developed after living donor
liver transplantation. PTBD was performed in two pa-
tients due to postoperative bile leakage. IE-BD catheter
was inserted in 38 patients, while E-BD catheter was in-
serted in 11 cases (Table 1). In addition, E-BD catheter
was inserted for the non-drained side in seven patients in
whom IE-BD catheter was inserted. Metallic stenting was
performed in two patients with a diagnosis of hilar chol-
angiocarcinoma and choledoch-invasive gallbladder tu-
mor. The patient with hilar cholangiocarcinoma was pre-
dilated with balloons with 6 and 8 mm diameters, and a
9x80 mm metallic stent was inserted at the right and left
lobe entrances as Y stent. In the patient, no complication
developed during and after the procedure. The patient
died three months later due to cardiopulmonary arrest.
The patient with choledoch-invasive gallbladder tumor
was predilated with balloons of 6, 8 and 10 mm diame-
ters, and two metallic stents of 9x70 mm and 10x40 mm
were inserted telescopically. The stent was followed up in
the 5th month patently, and the patient did not come for
follow-up afterwards.

The catheter diameter was increased by monitoring the
status of the obstruction with monthly follow-ups of the
patients who underwent balloon dilatation and 8F IE-BD
catheter insertion due to postoperative benign stricture.
Catheters were removed in the patients who had suffi-
cient bile flow and improved clinical and laboratory val-
ues during follow-ups. In 45 (91.8%) patients who under-
went the procedure, clinical findings such as jaundice and
itching were found to regress after the procedure, while
39 (79.5%) patients stated that their pain decreased. The

Percutaneous transhepatic biliary drainage

preprocedural total bilirubin median value was 16.2
mg/dl (0.6-30.5), while the postprocedural total bilirubin
median value was 6.3 mg/dl (0.7-26.9). The preproce-
dural and postprocedural direct bilirubin median values
were obtained as 11.9 mg/dl (0.3-15) and 4.3 mg/dl (0.2-
15), respectively. A significant decrease was detected in
the postprocedural total and direct bilirubin values
(p<0.001) (Table 2).

Table 1. Socio-demographic features, diagnoses, biliary
drainage type and complication rates of patients

Mean%SD/ n (%)
Age 62.18+15.8
Gender
Male 26 (53.1)
Female 23 (46.9)
Diagnoses
Hilar cholangiocarcinoma 20 (40.8)
Periampullary region tm 11 (22.5)
Gallbladder tm 4(8.1)
Distal bile duct tm 3(6.1)
Hepatico-jejunostomy  anasto- | 5(10.2)
motic stenosis
Anastomotic stricture after liver | 4 (8.1)
transplant
Bile leak 2 (4.05)
Biliary drainage type
IE-BD 38 (77.5)
E-BD 11 (22.5)
Metallic stenting 2 (4.05)
Complication rates
Minor complications 10 (20.4)
Major complications 3(6.1)

SD: Standart deviation, n: number, tm: tumor, IE-BD: internal- external
biliary drainage, E-BD: external biliary drainage

Table 2. Change in total and direct bilirubin levels, ob-
tained before and after PTBD procedure

Median (min- | *Before PTBD | *After PTBD *P value

max)

T. Bil (mg/dl) 16.2 mg/dl | 6.3 mg/dl | <0.001
(0.6-30.5) (0.7-26.9)

D. Bil (mg/dI) 11.9 mg/dl | 4.3 mg/dl | <0.001
(0.3-15) (0.2-15)

*: Values are expressed as median (minimum-maximum) using the Wil-
coxon signed rank test. T. Bil: Total bilirubin, D. Bil: Direct bilirubin, PTBD:
percutaneous transhepatic biliary drainage

During and after the operation, 10 (20.4%) of the patients
had minor complications while 3 patients had major com-
plications (6.1%). In four patients, minor complications
were self-limiting hemobilia and pain controlled with
postoperative analgesics. Cholangitis developed in two
patients after the operation. Cholangitis condition im-
proved after the appropriate antibiotherapy. Catheter
dislocation occurred in four patients, and their catheters
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were revised. Postoperatively, sepsis developed in one
patient as a major complication, and the patient died one
day later. Massive hemobilia developed in another pa-
tient with periampullary region tumor and liver metasta-
ses. On the operation day, no focus was detected in the
catheter angiography performed on the patient, and the
patient died. Melena developed one month after the pro-
cedure in another patient who had a living liver transplan-
tation and was operated due to anastomotic stenosis. In
the radiological examination, pseudoaneurysm was de-
tected in the hepatic artery anterior segment branch, and
the aneurysm was coiled by catheter angiography (Figure
1, 2). During the follow-ups, the patient's melena stopped
and became clinically stable.

S s,

[ 4

Figure 1. The patient, who developed anastomotic stenosis after
living liver transplantation and underwent PTBD, was admitted
to the emergency department with melena one month later. A
pseudoaneurysm, approximately 23x10 mm in size, was de-
tected in the hepatic artery anterior segment branch in the pa-
tient who underwent digital substraction angiography (open ar-
row).

Figure 2. The pseudoaneurysm of the same patient was treated
with coil by super-selective insertion into the hepatic artery an-
terior segment branch (open arrow).

Percutaneous transhepatic biliary drainage

Discussion

Percutaneous transhepatic biliary drainage is a procedure
frequently applied in the practice of interventional radiol-
ogy, in the treatment of many benign biliary pathologies,
treatment and/or palliation of malignant biliary obstruc-
tion. Among malignant etiologies in patients who un-
dergo drainage, periampullary region tumors, gallbladder
carcinoma, cholangiocarcinoma, pancreatic adenocarci-
noma and metastatic lymphadenopathy constitute the
majority of cases (3). In our study, the most common ma-
lignant etiology in patients with PTBD was found to be hi-
lar cholangiocarcinoma. In addition to symptoms such as
itching and jaundice in biliary obstruction, clinical condi-
tions such as cholangitis, liver and kidney failure second-
ary to cholestasis may develop. High bilirubin levels in-
crease postoperative morbidity and mortality in patients
with malignant biliary obstruction. Therefore, it is neces-
sary to decrease the bilirubin values before the operation
in these patients. Moreover, high bilirubin levels consti-
tute a contraindication in patients who need chemother-
apy and radiotherapy and in the application of local treat-
ments such as radiofrequency ablation and transarterial
chemo-radioembolization (6). In malignant obstruction,
EBD, PTBD and surgical biliary reconstruction can be per-
formed to enable bile flow (7). Although the surgical
method is effective, it cannot be applied in most of the
patients due to the accompanying morbidities and the
stage of the disease. Drainage is provided with EBD or
PTBD procedure (8). Although there are different results
in the literature regarding the efficacy of EBD and PTBD in
biliary drainage and complication rates, the generally ac-
cepted opinion is to perform EBD in distal obstructions
and PTBD in proximal obstructions (1,3,9). In our study,
EBD was first tried in the patients with distal obstruction,
and PTBD was performed in the patients who had failed
operation due to tumoral invasion of the ampulla. In ad-
dition, metallic stenting was performed in two patients
who had malignant biliary stenosis and could not be sur-
gically and endoscopically palliated.

Benign pathologies requiring biliary drainage are mostly
postoperative anastomotic strictures, stone disease, scle-
rosing cholangitis and bile leakage (5). If benign biliary
strictures are not treated, they may result in recurrent
cholangitis, biliary cirrhosis, liver failure and death (10).
Surgical approach, endoscopic stent insertion or PTBD
can be applied in the treatment of benign biliary stric-
tures. Therefore, evaluation of the patient by a team con-
sisting of surgeon, gastroenterologist and interventional
radiologist to decide which treatment method will be ap-
plied will increase the success rate. Various methods such
as percutaneous biliary drainage catheter placement, bal-
loon dilatation and stent placement can be used in the
treatment of benign biliary stricture. Although all of these
methods are used in interventional radiology practice,
there is no consensus on the ideal technique (11). Pa-
tient's age, comorbidities, location and etiology of the
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stricture are decisive in terms of selecting the treatment
method (12,13). The percutaneous transhepatic ap-
proach is mostly preferred in intrahepatic stenosis cases,
in cases where the endoscopic approach is unsuccessful
or when EBD cannot be performed such as hepaticojeju-
nostomy (14,15). In our series, the majority of the pa-
tients had postoperative anastomotic strictures, while
two patients were operated due to bile leakage.

Our technical success was achieved as 100% in the pa-
tients who underwent PTBD within the specified date
range. A decrease in bilirubin levels was achieved in 92%
of patients. In the literature, the decrease in bilirubin lev-
els has been reported as 80% and above (16,17).
Complications in percutaneous transhepatic biliary drain-
age operation are divided into two as minor and major
complications. Major complications can be listed as the
development of bleeding that requires blood transfusion,
necessity of treatment in the intensive care unit after the
operation, need for additional percutaneous drainage
such as bilioma, hematoma, pneumothorax or bron-
chopleural fistula, stopping the bleeding with catheter
angiography and death associated with the operation
(16). In the literature, major complication rates vary be-
tween 4-25%, and the mortality rates associated with the
procedure have been reported as 0-5.6 % (16). In our
study, in accordance with the literature, the rate of major
complications was found as 6.1%. The procedure-related
mortality rate was found to be 4%. In a study conducted
by Berquist et al., it was reported that more than 30% of
the patients who underwent PTBD had cholangitis and
more than 10% had sepsis (18). In a prospective study
conducted by Clark et al. where they performed 480 bili-
ary operations, 1 g cefotetan was given to the patients
before the operation, and the sepsis rate was obtained as
2% (19). We also started with 1 g ceftriaxone prophylacti-
cally in all our patients before the procedure. Similarly,
2% of the patients developed postoperative sepsis. Alt-
hough there is no consensus regarding the necessity of
using prophylactic antibiotics in the literature, based on
the results we obtained, we think that routine antibiotic
prophylaxis should be performed (1,16). In the studies
conducted, postoperative 30-day mortality rates are ob-
served in the range of 4-30% (3,4,6,9,20). In our study, the
30-day mortality rate was found to be 10%. Procedure-
related mortality was observed in two of these patients,
and the other three patients died due to disease progres-
sion or comorbidities.

The relatively low number of the participants and the ret-
rospective study design are considered as the limitations
of our study.

In conclusion, PTBD is an efficient and reliable method
performed for the treatment and palliation of malign and
benign biliary pathologies. The preprocedural and post-
procedural complication rates are at a tolerable level, and
the percutaneous treatment of some complications that
may develop increases the applicability of the method.

Percutaneous transhepatic biliary drainage
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