
Abstract. Background/Aim: Malignant obstructive jaundice
(MOJ) is a common condition caused by several primary and
secondary cancers. We performed a systematic review and
meta-analysis to investigate technical success rate and safety
of percutaneous transhepatic biliary drainage (PTBD) versus
endoscopic biliary drainage (EBD) in MOJ. Materials and
Methods: Relevant trials were identified by searching
electronic databases and conference meetings. We included
thirteen retrospective studies and four randomized controlled
trials, with PTBD performed in 2353 patients and EBD in 8178
patients. Outcomes of interest included: technical success rate,
overall complications, 30-day mortality rate and risk of
bleeding, pancreatitis, cholangitis and tube dislocation.
Results: The differences in technical success rate, total
complications, 30-day mortality rate and tube dislocation were
not statistically significant between the two groups. Patients
receiving PTBD showed a lower risk of pancreatitis (OR=0.14,
95%CI=0.06-0.31) and cholangitis (OR=0.52, 95%CI=0.30-
0.90) when compared to EBD while PTBD was associated with
higher risk of bleeding (OR=1.78; 95%CI=1.32-2.39).
Conclusion: Our meta-analysis indicates the presence of some
advantages and limits for both PTBD and EBD. We highlight
the paucity of quality-of-life data, a vital element which should

be carefully pondered in future studies and in choosing the
optimal technique in patients with MOJ. 

Patency of the biliary tree and the related drainage of bile are
crucial elements in the physiologic hepatic function (1, 2); in
biliary obstructions, bile ducts cannot deliver bile to
duodenum resulting in hyperbilirubinemia, toxic
accumulation of bile salts and jaundice (3, 4). If
choledocholithiasis represents the leading cause of benign
biliary obstruction, obstructive jaundice is a common finding
in several malignancies, especially in advanced disease (5).
Nevertheless, in a not insignificant number of cases,
obstructive jaundice is related to an underlying neoplasm at
an early, resectable stage where jaundice constitutes one of
the first signs (6). Obstructions may arise at any level within
the biliary tree and malignant obstructive jaundice (MOJ) can
occur following primary cancers (e.g. pancreatic cancer,
cholangiocarcinoma, hepatocellular carcinoma, gallbladder
cancer, etc.), lymph nodal compressions or liver metastases
(7, 8). Given the deleterious effects caused by the gradual and
inexorable increase of hyperbilirubinemia, biliary drainage is
usually performed with the aim of relieving symptoms,
improving quality of life and restoring serum biochemistry to
normal, an essential element for palliative systemic
chemotherapy, palliative radiotherapy or surgical resection,
when feasible (9). Procedures of biliary drainage comprise
surgical bypass and extensively used palliative techniques
such as percutaneous transhepatic biliary drainage (PTBD)
and endoscopic biliary drainage (EBD), each with its specific
advantages and limits (10, 11). The choice of the optimal
technique in patients with MOJ is based on several factors
including site of obstruction (e.g. proximal or distal), the
expected survival, the purpose of drainage, the postprocedural
therapeutic strategies and the level of expertise of the center
(12, 13). In this landscape, the presence of a multidisciplinary
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Table I. Main characteristics of the included studies. 

Author/year Study design Malignancy type Carry out country No. PTBD No. EBD Outcomes included 
and quality assessment in analysis

Speer (1987) RCT/4 Pancreatic carcinoma, England 36 39 - Technical success rate
(17) gallbladder cancer, - Risk of overall complications

ICC, ECC - 30-day mortality rate
- Bleeding
- Cholangitis

Piñol (2002) RCT/5 Pancreatic carcinoma, Spain 28 26 - Technical success rate
(18) gallbladder cancer, - Risk of overall complications

ICC, ECC, - 30-day mortality rate 
lymph node metastasis - Pancreatitis

Lee (2007) Retrospective/8 ECC Korea 66 34 - Risk of overall complications
(19) - 30-day mortality rate 

- Bleeding
- Pancreatitis
- Cholangitis

Saluja (2008) RCT/5 Gallbladder cancer India 27 27 - Technical success rate
(20) - Risk of overall complications

- 30-day mortality rate
- Cholangitis

Paik (2009) Retrospective/8 ECC Korea 41 44 - Technical success rate
(21) - Risk of overall complications

- 30-day mortality rate 
- Bleeding
- Pancreatitis
- Cholangitis

Kloek (2010) Retrospective/7 ECC Netherlands 11 90 - Technical success rate
(22) - Risk of overall complications

- Bleeding
- Pancreatitis
- Dislocation
- Cholangitis
- Tube dislocation

Kawakami (2011) Retrospective/6 ECC Japan 48 20 - Risk of overall complications
(23) - Pancreatitis

- Dislocation
- Cholangitis
- Tube dislocation

Cai (2011) Retrospective/6 ECC China 35 23 - Technical success rate
(24) - Risk of overall complications

- Bleeding
- Pancreatitis
- Dislocation
- Cholangitis
- Tube dislocation

Choi (2012) Retrospective/7 HCC Korea 31 29 - Technical success rate
(25) - Risk of overall complications

- Pancreatitis
- Cholangitis

Walter (2013) Retrospective/8 ECC Canada 42 87 - Technical success rate
(26) - Risk of overall complications

- 30-day mortality rate 
- Bleeding
- Cholangitis

Huang (2015) Retrospective/7 ECC China 45 55 - Risk of overall complications
(27) - Cholangitis
Kim (2015) Retrospective/8 ECC Korea 62 44 - Technical success rate
(28) - Risk of overall complications

- 30-day mortality rate 
Table I. Continued



team consisting of surgeons, interventional radiologists and
medical oncologists is of vital importance (14). Due to recent
advances and increased expertise in PTBD and EBD,
technical success rate is currently about 90-95% with a
significant reduction in periprocedural deaths and in
commonly reported complications such as bleeding,
pancreatitis, cholangitis (15, 16). 

We conducted a systematic review and meta-analysis to
assess technical success rate and safety of PTBD and EBD
in MOJ, focusing on seven outcomes of interest.

Materials and Methods

Search strategies. All retrospective studies and randomized
controlled clinical trials (RCTs) published up to January 28, 2020,
on the comparison between PTBD and EBD in MOJ were retrieved
by 2 different authors. Relevant literature was searched on
PubMed/Medline, Cochrane library, and EMBASE with the
following phrases: “malignant obstructive jaundice” OR “malignant
biliary obstruction” OR “cholangiocarcinoma” OR “biliary tract
cancer” OR “pancreatic cancer” AND “drainage” OR “percutaneous
transhepatic biliary drainage” OR “PTBD” OR “EBD” OR
“endoscopic biliary drainage” OR “biliary stents”. The search was
limited to articles published in peer-reviewed journals and written in

English language. Furthermore, proceedings of the main international
oncological and gastroenterology meetings (American Society of
Clinical Oncology, European Society of Medical Oncology,
European Council of Clinical Oncology, American Association for
Cancer Research, European Association of Gastroenterology, and
Asian Pacific Association of Gastroenterology), were also searched
from 2000 onward for relevant abstracts. Studies selected from first
analysis were then restricted to clinical studies and then reviewed by
2 authors. Systematic review and meta-analysis were conducted
according to Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) guidelines.

Aims of the systematic review and meta-analysis. The aims of the
systematic review and meta-analysis were: a) to evaluate technical
success rate in patients receiving PTBD and EBD b) to compare the
safety profile of PTBD and EBD.

Types of outcome measures. Outcomes of interest included:
technical success rate, risk of overall complications, 30-day
mortality rate and risk of bleeding, pancreatitis, cholangitis and tube
dislocation. 

Data extraction and synthesis. The following data were extracted for
each publication: 1) study general information (author, year, study
design, country); 2) malignancy type (pancreatic cancer/gallbladder
cancer/intrahepatic cholangiocarcinoma/extrahepatic cholangio-
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Table I. Continued

Author/year Study design Malignancy type Carry out country No. PTBD No. EBD Outcomes included 
and quality assessment in analysis

- Bleeding
- Pancreatitis
- Dislocation
- Cholangitis
- Tube dislocation

Inamdar (2016) Retrospective/6 Pancreatic carcinoma, USA 1690 7445 - Risk of overall complications
(29) gallbladder cancer, - Bleeding

ICC, ECC
Kishi (2016) Retrospective/7 Gallbladder cancer, Japan 98 72 - Risk of overall complications
(30) ICC, ECC - Cholangitis
Jo (2017) Retrospective/8 ECC Korea 43 55 - Technical success rate
(31) - Risk of overall complications

- 30-day mortality rate 
- Pancreatitis
- Dislocation
- Cholangitis
- Tube dislocation

Miura (2017) Retrospective/7 ECC Japan 25 63 - Risk of overall complications
(32) - Pancreatitis

- Dislocation
- Cholangitis
- Tube dislocation

Coelen (2018) RCT/5 ECC Netherlands 27 27 - Risk of overall complications
(33) - Cholangitis

PTBD: Percutaneous transhepatic biliary drainage; EBD: endoscopic biliary drainage; RCT: randomized controlled trials; ICC: intrahepatic
cholangiocarcinoma; ECC: extrahepatic cholangiocarcinoma. In RCT, quality assessment was performed using the 7-point Modified Jadad Score;
the quality of non-randomized studies was evaluated using the Newcastle-Ottawa Scale.



carcinoma/hepatocellular carcinoma/lymph node metastasis); 3)
interventions; 4) number of patients; 5) available outcomes. Two
separate authors conducted the search and identification independently. 

Quality assessment. Two authors independently conducted quality
assessment. The quality of RCTs was scored using the 7-point
Modified Jadad Scale in which the descriptions of random

sequence allocation concealment, blinding method and
withdrawals were assessed; studies with 4 or more points were
considered to be of high quality. The quality of non-randomized
studies was scored using the Newcastle-Ottawa Scale (NOS), in
which the selection, comparability and outcome were assessed.
Studies with a score of 5 of more were interpreted as high-quality
studies (Table I). 
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Figure 1. Study flow diagram.

Figure 2. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of therapeutic success rate.



Statistical design. Meta-analyses were performed using the Review
Manager (Rev-Man 5.3) software. Odds ratios (ORs) were used to
analyze dichotomous variables, including technical success rate, risk
of overall complications, 30-day mortality rate and risk of bleeding,
pancreatitis, cholangitis and tube dislocation. Statistical heterogeneity
between studies was examined using the Chi-square test and the I2
statistic. Substantial heterogeneity was considered to exist when the
I2 value was greater than 50% or there was a low p-value (<0.10) in
the Chi-square test. When no heterogeneity was noted, the fixed
effects model was used while the random effect model was applied
in the presence of significant heterogeneity. Funnel plots were also
constructed to look for potential publication bias.

Results
Studies selected. The search of electronic databases provided
a total of 1206 potentially relevant reports. Additional 28
records were identified from conference proceedings and
trial registries, with a total of 1234 search results. After
adjusting for duplicates and excluding 1218 records as non-
pertinent reports (meta-analyses, single-arm retrospective
studies, case reports, systematic reviews, narrative reviews),
the reports were restricted to 17 after independent evaluation
by 2 authors (17-33). Figure 1 shows the search process. 
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Figure 3. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of overall complications.

Figure 4. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of pancreatitis.



Of the 17 eligible studies (17-33), thirteen retrospective
studies (19, 21-32) and four RCTs (17, 18, 20, 33) were
included, containing 2353 patients treated with PTBD and
8178 patients with EBD. Five studies were conducted in
Korea (19, 21, 25, 28, 31), three in Japan (23, 30, 32), two
in China (24, 27), two in Netherlands (22, 33), one in
England (17), one in Spain (18), one in India (20), one in
Canada (26) and one in USA (29). A summary of the
included studies is presented in Table I.

Technical success rate. Ten studies reported the technical
success rate of PTBD and EBD (17, 18, 20-22, 24-26, 28,
31). We compared technical success rate in the two groups
and no significant differences were observed, with a pooled

OR of 2.15 (95%CI=0.95-4.85) (Figure 2). The analysis was
associated with a significant heterogeneity between trials
(I2=74%), so a random-effects model was used.

Procedure-related complications. All the studies (17-33)
included in our meta-analysis reported the risk of overall
complications in patients receiving PTBD or EBD and no
significant differences were observed between the two
groups, with an OR of 0.67 (95%CI=0.43-1.03) (Figure 3).
The analysis was associated with a substantial level of
heterogeneity (I2 value of 80%) and a random-effects model
was adopted.

Regarding the single complications, a lower risk of
pancreatitis and cholangitis was reported in the PTBD group

in vivo 34: 1701-1714 (2020)
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Figure 5. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of cholangitis.

Figure 6. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of bleeding.



when compared with the EBD group, with a pooled OR of
0.14 (95%CI=0.06-0.31) (18, 19, 21-25, 28, 31, 32) (Figure
4) and 0.52 (95%CI=0.30-0.90) (17, 19-28, 30-33) (Figure 5),
respectively. On the contrary, PTBD showed a higher risk of
bleeding (OR=1.78; 95%CI=1.32-2.39) (17, 19, 21, 22, 24,
26, 28, 29) (Figure 6), compared with EBD. Given the
substantial heterogeneity affecting the analysis on cholangitis,
a random-effects model was used in this analysis. 

Finally, the risk of tube dislocation did not differ between
the two groups (OR=1.08; 95%CI=0.34-3.47) (22-24, 28, 31,
32) (Figure 7).

30-day mortality rate. Eight studies provided 30-day
mortality rate in patients receiving PTBD or EBD (17-21,
26, 28, 31). The pooled OR for 30-day mortality rate showed
no differences between the two procedures giving OR 1.33
(95%CI=0.75-2.38, I2 value of 0%) (Figure 8). 

Publication bias. Significant publication bias was detected
for the therapeutic success rate, overall complications and
cholangitis (Figures 9-15). The funnel plots on bleeding, tube

dislocation, pancreatitis and 30-day mortality rate showed
basic symmetry, suggesting no publication bias.

Discussion

MOJ represents a relatively frequent clinical condition in
patients affected by primary or secondary hepato-bilio-
pancreatic malignancies and it is considered a negative
prognostic factor with important sequelae for quality of life
and survival, regardless of the extent of the disease (34). In
a retrospective study including patients with gallbladder
cancer and who underwent surgical resection with curative
intent, patients who presented MOJ showed poorer
outcomes than patients without jaundice (35). Since the
onset of jaundice is often insidious and silent, only about
20% of patients with MOJ can receive radical surgery
because of the extent of the disease; for patients without
surgical indications or for patients with unresectable
malignant obstruction, percutaneous and endoscopic
palliative procedures can relieve symptoms and improve
quality of life (36). 

Rizzo et al: Malignant Obstructive Jaundice
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Figure 7. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of tube dislocation.

Figure 8. Forest plot of comparison between EBD and PTBD; the outcome was odds ratio (OR) of 30-day mortality rate.



In recent years, several studies investigated the efficacy
and safety of PTBD and EBD in patients with MOJ (37, 38)
and despite their increasing use in clinical practice, medical
oncologists, interventional radiologists and gastroenterologists
inevitably encounter doubts and difficulties in selecting the

optimal technique. A multitude of parameters must be taken
into consideration such as tumor location, patients’
preferences, post-procedural therapeutic perspectives, purpose
of drainage (as a palliative treatment or a preoperative
procedure) and the availability of medical teams specialized

in vivo 34: 1701-1714 (2020)
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Figure 9. Funnel plot of therapeutic success rate.

Figure 10. Funnel plot of overall complications.



in PTBD and EBD (39). EBD is usually preferred in case of
distal biliary obstruction while patients with proximal
obstruction often receive a percutaneous approach (40).

In our study, we performed a meta-analysis of 3 RCTs
and 13 retrospective studies aimed at assessing the efficacy

and safety of PTBD and EBD in MOJ. For these patients,
the differences in technical success rate and in 30-day
mortality rate were not statistically significant between the
PTBD and the EBD treatment. Furthermore, the risk of total
complications did not differ between the two groups

Rizzo et al: Malignant Obstructive Jaundice
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Figure 11. Funnel plot of 30-day mortality rate.

Figure 12. Funnel plot of pancreatitis.



although the safety profile revealed some significant
differences.

In our analysis, PTBD resulted in a lower risk of
pancreatitis and cholangitis when compared to EBD.
Cholangitis and pancreatitis are relatively common

complications which can occur despite prophylactic
antibiotic coverage and which can result in biliary sepsis,
a potentially lethal condition. Several factors may be
involved in the onset of cholangitis and pancreatitis such
as the retrograde entry of intestinal bacteria, the

in vivo 34: 1701-1714 (2020)
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Figure 13. Funnel plot of cholangitis.

Figure 14. Funnel plot of bleeding.



manipulation of anatomical structures during the procedure,
a pre-existing infection or poor general status (41). The
higher risk of infection in EBD may also be explained by
the procedure itself, which can damage the ampulla of
Vater (or hepatopancreatic ampulla), the anatomical
structure which prevents the retrograde flux of intestinal
bacteria in biliary and pancreatic ducts, and whose damage
dramatically increases the risk of infection (42). Moreover,
in case of severe, difficult to handle obstructions, the
drainage can only be partial, with subsequent bile stasis and
higher risk of stasis-related secondary infections. Finally,
the use of proton pump inhibitors (PPIs), some of the most
frequently prescribed drugs worldwide, with subsequent
hypochlorhydria, can influence duodenal bacterial flora and
result in bacterial overgrowth in the duodenum (43-45); on
this basis the use of EBD in patients receiving PPIs could
be associated with an increased risk of phlogistic
complications. 

Our results are partially in line with previous meta-
analysis by Duan et al. in 2017 (46), who evidenced a not-
statistically significant difference between PTBD and EBD
groups in terms of technical success rate, incidence of total
complications and 30-day mortality rate. In this study, PTBD
was associated with lower incidence of cholangitis and
pancreatitis, compared to EBD which in turn resulted in
lower incidence of bleeding and tube dislocation. 

This meta-analysis holds its own strengths and
limitations. The strengths of our meta-analysis include the
large number of studies, the total number of patients

(N=10531) and the high-quality methodology of statistical
analysis. However, the results of this meta-analysis should
be interpreted with caution due to some limitations. Firstly,
some analyses are burdened by publication bias and by a
substantial level of heterogeneity which reflects the
different types of studies as well as the various temporality
and epidemiological data included. One of the weaknesses
of our analysis is the inclusion of RCTs and retrospective
studies held from 1987 to 2018, an important time period
which undoubtedly can introduce bias to the results and
significant confounding, given the technical improvements
that occurred in the last thirty years. Secondly, geographical
elements, primary tumor site, different purpose of drainage
and the variable number of patients at different stages of
the disease may represent other possible sources of
heterogeneity. Thirdly, the studies did not include details
concerning the type of stent (e.g. plastic or metal,
uncovered or covered) used in PTBD and EBD. Moreover,
only two (27, 31) of the selected studies reported data on
sepsis and therefore we did not include this outcome in our
analysis; regarding sepsis, large studies and data are needed
to detect possible differences between the two techniques.
Finally, only one of the selected studies included quality-
of-life (QoL) data (20), reporting a trend towards a lower
quality of life after EBD compared to PTBD. Given the
steadily increasing importance of QoL issues in present-day
clinical research, the paucity of QoL data represents a
relevant issue who influences the management of patients
with MOJ. 

Rizzo et al: Malignant Obstructive Jaundice

1711

Figure 15. Funnel plot of tube dislocation.



Conclusion

Despite the limitations and the heterogeneities affecting our
analyses, our study suggests that several outcomes do not
statistically and significantly differ between PTBD and EBD
in patients with MOJ. In fact, PTBD had comparable
outcomes to EBD in terms of technical success rate, risk of
total complications, 30-day mortality rate and risk of tube
dislocation. PTBD was significantly superior to EBD in
terms of lower risk of pancreatitis and cholangitis while EBD
showed a lower risk of bleeding. All management of MOJ
should be carried out within a multidisciplinary team setting.
With a frequently poor long-term survival, future studies
should be more focused on QoL-related outcomes in PTBD
and EBD such as “time to deterioration” or “time of
preservation of functional capacity or independence”. In
clinical practice, a reasonable approach should consider not
only tumor location, purpose of procedure and expertise of
the center but also a careful evaluation of medical history
and clinical conditions (e.g. performance status, comorbidity,
use of PPIs, hypochlorhydria) in order to individualize
treatment recomme-ndations in the fragile population of
patients with MOJ.
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