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Abstract: Objective: To investigate the effect of preoperative biliary drainage (PBD) on
outcomes of pancreaticoduodenectomy (PD) in patients with low-level malignant obstructive
jaundice. Methods: A retrospective analysis was conducted on patients who underwent PD
due to low-level malignant obstructive jaundice at the Affiliated Hospital of North Sichuan
Medical College and Nanchong Central Hospital between 1 January 2021, and 30 August
2024. Eligible patients had total serum bilirubin levels >171 umol/L at the time of admission.
Based on whether PBD was performed prior to surgery, patients were categorized into the
PBD group and the direct surgery group. In the PBD group, clinical indicators before
drainage (at admission) and after drainage (preoperatively) were compared to assess the
effectiveness of jaundice reduction. Perioperative outcomes were compared between the two
groups. Additionally, Kaplan—Meier survival analysis was used to evaluate the effect of PBD
on perioperative outcomes and postoperative survival. Results: In the drainage group,
significant improvements were observed in total bilirubin, direct bilirubin, alanine
aminotransferase (ALT), and aspartate aminotransferase (AST) levels after biliary drainage
(P < 0.05). There were no significant differences between the two groups in terms of
operative time, intraoperative blood loss, postoperative ICU transfer, reoperation rate, length
of postoperative hospital stay, incidence of major complications (pancreatic fistula, bile leak,
hemorrhage, intra-abdominal infection, delayed gastric emptying), or 30-day mortality (all
P > 0.05). However, significant differences were found in the total complication rate,
preoperative preparation time, and total hospitalization costs (all P < 0.05). Postoperative
survival did not differ significantly between the two groups (P > 0.05). Conclusion:
Preoperative biliary drainage can effectively improve liver function in patients with low-level
malignant obstructive jaundice. It is associated with a reduced overall incidence of
postoperative complications following PD. While PBD may have a potential positive impact
on postoperative survival, further large-scale studies are warranted to validate these findings.
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complications

1. Introduction

Pancreaticoduodenectomy (PD) is a well-established surgical procedure
primarily used to treat pancreatic head cancer and periampullary carcinoma, which
often cause low-level malignant obstructive jaundice. With significant advancements
in surgical techniques and perioperative management, the perioperative mortality and
complication rates associated with PD have gradually declined. Currently, the
perioperative mortality rate is approximately 1-2%, although the overall
postoperative complication rate remains high, ranging from 20% to 50%.
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Before the mid-1980s, preoperative biliary drainage (PBD) was widely regarded
as an effective method to reduce postoperative complications and mortality after PD.
However, subsequent studies have raised doubts about the benefits of PBD. Some
researchers argue that PBD may actually increase the risk of complications, prolong
hospitalization, and increase healthcare costs, thereby challenging its routine use.

To this day, the necessity and efficacy of PBD remain subjects of considerable
debate in the academic community. This study retrospectively reviews and analyzes
clinical data from patients undergoing PD due to low-level malignant obstructive
jaundice at the Affiliated Hospital of North Sichuan Medical College and Nanchong
Central Hospital between 1 January 2021, and 30 August 2024, in order to evaluate
the pros and cons of PBD.

2. Materials and methods

2.1. General information

Clinical data  were collected from patients who  underwent
pancreaticoduodenectomy (PD) for low-level malignant obstructive jaundice at the
Affiliated Hospital of North Sichuan Medical College and Nanchong Central
Hospital between 1 January 2021, and 30 August 2024. Eligible patients had total
serum bilirubin levels >171 umol/L at the time of admission. Based on the inclusion
and exclusion criteria, a total of 70 patients were enrolled. These patients were
divided into two groups based on whether preoperative biliary drainage (PBD) was
performed: the PBD group (40 patients) and the direct surgery group (30 patients).
This study protocol was approved by the Ethics Committee of Nanchong Central
Hospital (Approval No. 2025-002), and all patients provided written informed
consent.

2.2. Inclusion and exclusion criteria

Inclusion criteria: (1) Diagnosed with pancreatic head cancer or periampullary
carcinoma via imaging studies at admission, confirmed by postoperative pathology;
(2) TBIL >171 pmol/L at admission; (3) No distant metastasis on preoperative
examination; (4) No contraindications for surgery such as coagulopathy or acute
hepatic/renal failure.

Exclusion criteria: (1) Obstructive jaundice not caused by malignancy; (2)
Evidence of distant metastasis; (3) Received neoadjuvant chemotherapy or anti-
tumor therapy before surgery; (4) Incomplete clinical data.

2.3. Observational indicators
2.3.1. Collected data included

(1) General characteristics: gender, age, comorbidities (diabetes, hypertension,
coronary artery disease);

(2) Laboratory indices at admission and before surgery: TBIL, DBIL, AST,
ALT, albumin (ALB), international normalized ratio (INR), neutrophil-to-
lymphocyte ratio (NLR);
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(3) Intraoperative and postoperative indicators: operation time, intraoperative
blood loss, complications (pancreatic fistula, bile leak, bleeding, abdominal
infection, delayed gastric emptying, SIRS, pneumonia, anastomotic leak, ileus,
lymphatic fistula), ICU transfers, reoperations, 30-day mortality, hospital stay, total
cost, and follow-up duration and survival status;

(4) Postoperative pathological data: tumor site, size, margin status, and
differentiation grade.

2.3.2. Diagnostic criteria for complications

Diagnostic criteria for pancreatic fistula, bile leakage, postoperative
hemorrhage, and delayed gastric emptying were based on the recommendations of
the International Study Group of Pancreatic Surgery (ISGPS). Other complications
were defined according to the 2017 Chinese consensus on the diagnosis and
management of common postoperative complications after pancreatic surgery.

(1) Pancreatic fistula: defined as amylase content in abdominal drainage fluid
>3 times the upper normal serum level on or after postoperative day 3, categorized
into biochemical leak, grade B, and grade C; (2) Hemorrhage: presence of non-
coagulated blood in drainage or gastric decompression fluid, hematemesis, melena,
or significant drop in hemoglobin levels; (3) Bile leak: presence of bile-stained
drainage fluid for more than 3 days postoperatively with associated symptoms; (4)
Delayed gastric emptying: persistent gastric retention >10 days without mechanical
obstruction; (5) Intra-abdominal infection: fever, abdominal distension, leukocytosis,
hypoproteinemia, and imaging evidence of fluid accumulation or positive culture.

2.4. Treatment methods

PBD included endoscopic biliary stenting, nasobiliary drainage, and
percutaneous transhepatic biliary drainage. PD was performed via open or
laparoscopic approach depending on patient condition and surgeon expertise.

2.5. Statistical methods

Statistical analysis was performed using SPSS 27.0. For normally distributed
data, results were expressed as mean + standard deviation (SD) and compared using
t-tests. Non-normally distributed data were expressed as median (interquartile range)
and compared using the rank-sum test. Ordered categorical variables were analyzed
with the rank-sum test; unordered categorical variables were compared using the chi-
square test or Fisher’s exact test. A P-value < 0.05 was considered statistically
significant. Kaplan-Meier method was used for survival analysis between groups.

3. Results

3.1. General clinical characteristics

A total of 70 patients were included in the study, with 30 in the direct surgery
group and 40 in the preoperative biliary drainage (PBD) group. There were no
statistically significant differences between the two groups in terms of age, sex,
comorbidities (hypertension, diabetes, coronary artery disease), preoperative albumin
(ALB), international normalized ratio (INR), neutrophil-to-lymphocyte ratio (NLR),
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tumor location, tumor differentiation, resection margin status, or tumor size (all P >
0.05). However, the PBD group showed significantly lower preoperative levels of
total bilirubin (TBIL), direct bilirubin (DBIL), alanine aminotransferase (ALT), and
aspartate aminotransferase (AST) compared to the direct surgery group (all P < 0.05)
(Table 1).

Table 1. Baseline characteristics of patients in the direct surgery group and the preoperative biliary drainage group.

Variables Direct Surgery Group (n = 30) Preoperative Biliary Drainage Group (n = 40) Z/y*/t Value P Value
Age (years) Z=-4.89 0.625
<70 24 (80.0%) 30 (75.0%)

=70 6 (20.0%) 10 (25.0%)

Sex 22=0.420 0.517
Male 18 (60.0%) 27 (67.5%)

Female 12 (40.0%) 13 (32.5%)

Hypertension 7 =0.126 0.723
No 25 (83.3%) 32 (80.0%)

Yes 5 (16.7%) 8 (20.0%)

Diabetes mellitus - 0.511
No 24 (80.0%) 35 (87.5%)

Yes 6 (20.0%) 5 (12.5%)

Coronary heart disease - 1.000
No 28 (93.3%) 38 (95.0%)

Yes 2 (6.7%) 2 (5.0%)

TBIL (umol/L) 218.75 (198.53-271.08) 122.40 (92.95-182.18) Z=-5281  <0.001
DBIL (umol/L) 165.55 (149.38-209.90) 100.00 (76.60—143.53) Z=-4925  <0.001
AST (U/L) 111.35 (94.48-260.75) 53.50 (39.35-83.50) Z=-4.647  <0.001
ALT (U/L) 173.00 (85.50-345.75) 76.25 (42.98-116.75) Z=-3.567 <0.001
ALB (g/L) 40.05 +4.40 38.16+3.72 t=1.941 0.056
INR 0.945 (0.89-1.01) 0.950 (0.91-1.02) Z=-0.398  0.691
NLR 3.5313 (3.08-4.89) 3.3782 (2.13-4.73) Z=-0.866  0.386
Tumor location x> =1.694 0.638
Pancreas 14 (46.7%) 14 (35.0%)

Duodenum 3 (10.0%) 8 (20.0%)

Ampulla 6 (20.0%) 8 (20.0%)

Common bile duct 7 (23.3%) 10 (25.0%)

Tumor differentiation Z=-0.102 0919
Poor 3 (10.0%) 6 (15.0%)

Moderate 22 (73.3%) 26 (65.0%)

Well 5 (16.7%) 8 (20.0%)

Surgical margin - 0.157
Positive 26 (86.7%) 39 (97.5%)

Negative 4 (13.3%) 1 (2.5%)

Tumor size (cm) 2.5(2.0-3.0) 2.2 (1.5-3.0) Z=-1254 0.210
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Note: All laboratory values including TBIL, DBIL, AST, ALT, ALB, INR, and NLR were collected
preoperatively. “-” indicates that specific statistical test values could not be obtained.

3.2. Comparison of biochemical indices before and after PBD

In the PBD group, significant improvements were observed after drainage:
TBIL, DBIL, AST, and ALT levels were all significantly reduced (P < 0.001 for all).
No significant differences were noted in ALB and NLR values before and after
drainage (P > 0.05) (Table 2).

Table 2. Comparison of biochemical indices before and after biliary drainage in the
drainage group.

Variables At Admission Pre-operation Z/t Value P Value
TBIL (umol/L)  248.65 (209.65-311.1) 122.4(92.95-182.18) Z=-5.303 <0.001
DBIL (umol/L)  183.5(163.63-231.58) 100 (76.6-143.53) Z=-5.061 <0.001
AST (U/L) 114.5 (79.5-239.25) 53.5(39.35-83.5) Z=-5.156 <0.001
ALT (U/L) 175.5 (87.8-248.78) 76.25 (42.98-116.75)  Z=-4.996 <0.001
ALB (g/L) 38.61 £4.41 38.16+3.72 t=0.616 0.541
NLR 4.41(2.78-5.79) 3.38(2.13-4.73) Z=-1.774 0.076

3.3. Comparison of relevant indicators between the drainage group and
the direct surgery group

3.3.1. Comparison of perioperative indicators

There were no statistically significant differences between the preoperative
biliary drainage (PBD) group and the direct surgery group in terms of operative
duration, intraoperative blood loss, postoperative hospital stay, 30-day postoperative
mortality, or major postoperative complications (including pancreatic fistula, bile
leakage, hemorrhage, intra-abdominal infection, and delayed gastric emptying), as
well as ICU transfer and reoperation (P > 0.05). However, statistically significant
differences were observed in preoperative preparation time, overall complication
rate, and total hospitalization cost (P < 0.05). See Table 3.

Table 3. Perioperative outcomes between the drainage group and the direct surgery group.

Variables Direct Surgery Group (n = 30) Drainage Group (n = 40) Z/y}t Value P Value
Preoperative preparation time (days) 7.67+3.754 9.75+3.921 t=-2.24 0.028
Operation duration (minutes) 402.5 (333.75-495) 360 (330-417.5) Z=-1.829 0.067
Intraoperative blood loss (ml) 200 (100-425) 200 (100-200) Z=-1.015 0.31
Postoperative hospital stay (days) 16 (12.75-20) 16 (14-22) Z=-1.352 0.176

Total hospitalization cost (CNY)
Pancreatic fistula

None

Grade A

Grade B

Grade C

Biliary fistula

85498.29 (76699.57-93702.11) 95044.27 (79125.67-115670.56) Z=-2.231 0.026
Z=-0.63 0.529

16 (53.3%) 24 (60.0%)
12 (40.0%) 13 (32.5%)
1 (3.3%) 3 (7.5%)

1 (3.3%) 0
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Table 3. (Continued).

Variables Direct Surgery Group (n = 30) Drainage Group (n = 40) Z/y*/t Value P Value
None 30 (100%) 39 (97.5%)
Yes 0 1(2.5%)
Hemorrhage - 0.735
None 25 (83.3%) 35 (87.5%)
Yes 5(16.7%) 5 (12.5%)
Intra-abdominal £ =0365 0.546
infection
None 25 (83.3%) 31 (77.5%)
Yes 5(16.7%) 9 (22.5%)
Delaygd gastric ) 1
emptying
None 28 (93.3%) 37 (92.5%)
Yes 2 (6.7%) 3(7.5%)
Total complications P =4.342 0.037
None 9 (30.0%) 22 (55.0%)
Yes 21 (70.0%) 18 (45.0%)
Transfer to ICU 72=0.162 0.687
No 22 (73.3%) 31 (77.5%)
Yes 8 (26.7%) 9 (22.5%)
Reoperation - 0.383
No 29 (96.7%) 36 (90.0%)
Yes 1 (3.3%) 4 (10.0%)
E/ellg)lgtality within 30 7=-2095 0.768
Survived 28 (93.3%) 38 (95.0%)
Deceased 2 (6.7%) 2 (5.0%)
Note: “-” indicates that specific statistical test values could not be obtained.
3.3.2. Postoperative survival analysis
Follow-up was conducted until 15 November 2024. A total of 23 postoperative
deaths were recorded. Among them, 8 patients died in the drainage group, with a
median survival time of 38 months, while 15 patients died in the direct surgery
group, with a median survival time of 31 months. See Table 4.
Table 4. Survival outcomes of patients in the drainage and direct surgery groups.
Group Total Patients Deaths Censored  Mean (months) SEM  Median (M, months) 95% CI
Direct Surgery Group 30 15 15 28.303 3.339 31 21.404—
Drainage Group 40 8 32 32.295 2.893 38 -
Total 70 23 47
Note: “-” indicates that specific data could not be obtained.

A log-rank test was used to compare the survival curves between the two
groups, and the result showed no statistically significant difference (P = 0.262),
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indicating no significant difference in cumulative survival rates between the groups
(see Figure 1).
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Figure 1. Kaplan-Meier cumulative survival curves comparing the drainage group and the direct surgery group.

4. Discussion

Pancreaticoduodenectomy (PD) is one of the most complex surgical procedures
in the field of gastrointestinal surgery due to its extensive resection and
reconstruction of multiple digestive tract structures. As a result, it has a relatively
high rate of postoperative complications. A transatlantic retrospective study
proposed that an “ideal outcome” after PD consists of the absence of six factors: in-
hospital mortality, severe complications (Clavien-Dindo grade > III), postoperative
pancreatic fistula (Grade B/C by the ISGPS), reoperation, prolonged hospital stay
(>75th percentile), and hospital readmission. The study found that postoperative
complications were the main obstacle to achieving this ideal outcome [8]. Therefore,
reducing the rate of complications after PD remains essential, as the reported
incidence ranges from 20% to 50% [1].

The concept of preoperative biliary drainage (PBD) was first introduced by
Whipple in 1935 during open PD and consists of two stages: biliary decompression
and nutritional support, followed by radical pancreaticoduodenectomy [9]. The main
function of PBD is to relieve biliary obstruction via internal or external drainage,
thereby reducing serum bilirubin levels and improving the patient’s nutritional
status, liver and kidney function, coagulation ability, and immune response. These
effects are believed to improve surgical tolerance and reduce postoperative
complications [10].

Before the mid-1980s, PBD was widely recognized as a beneficial intervention
to reduce PD-related complications and mortality [2]. At China’s first national
pancreatic surgery conference in 1985, many experts supported PBD as a method to
improve liver function and coagulation, considering its benefits to outweigh the risks
[11]. However, with the advancement of clinical studies, some scholars have
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