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Effect of preoperative biliary stenting on post-operative infectious 
complications in pancreaticoduodenectomy
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Backgrounds/Aims: The impact of pre-operative biliary stenting (PBS) in patients undergoing pancreaticoduodenectomy 
on post-operative infectious complications is unclear. Therefore, the purpose of this study is to investigate the relation-
ship between PBS and post-operative infectious complications, to determine the effect of PBS on bile bacteriology, 
and to correlate the bacteriology of bile and bacteria cultured from post-operative infectious complications in our 
institute. Methods: Details of 51 patients undergoing pancreaticoduodenectomy January 2011-April 2015 were 
reviewed. Of 51 patients, 30 patients underwent pre-operative biliary stenting (PBS group) and 21 patients underwent 
pancreaticoduodenectomy without pre-operative biliary stenting. Post-operative infectious complications were compared 
between the two groups. Results: Overall post-operative infectious complication rate was 77% and 67% in the PBS 
and non-PBS groups respectively. Wound infection was the main infectious complication followed by intraabdominal 
abscess. The rate of wound infection doubled in the PBS group (50% vs 28%). There was slight increase in incidence 
of intraabdominal abscess in PBS group (53% vs 46%). 80% of PBS patients had positive intraoperative bile culture 
as compared to 20% in non-PBS group. Conclusions: Preoperative biliary drainage prior to pancreaticoduodenectomy 
increases risk of developing post-operative wound infections and intra-abdominal collections. (Ann Hepatobiliary 
Pancreat Surg 2017;21:212-216)
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INTRODUCTION

Pancreaticoduodenectomy (PD, Whipple’s procedure) is 

regarded as the standard of care for periampullary and 

ampullary malignancies. In the past few decades, peri-

operative morbidity and mortality have improved tremen-

dously with certain centers reporting mortality rates of 

less than 5%.1-3 These groups of patients often present 

with obstructive jaundice, associated with higher morbid-

ity due to impairment of immunity and nutrition.1 From 

a cellular immunity perspective, obstructive jaundice im-

pairs liver T-lymphocyte and mononuclear cell function 

in mice models, thereby increasing susceptibility to 

infection.4,5 Preoperative biliary drainage by means of en-

doscopic biliary stenting or percutaneous transhepatic bili-

ary stenting (PTC) is proposed to improve outcomes by 

re-establishing entero-hepatic circulation prior to surgery.6 

Biliary decompression provides symptomatic relief to pa-

tients with pruritus and cholangitis, or can serve as a tem-

porizing measure if surgery is delayed or neoadjuvant 

therapy is considered. However, an opposing body of evi-

dence reports worse outcomes in patients that undergo 

preoperative biliary decompression.3,6-10 Infectious compli-

cations such as wound infection (WI), intraabdominal ab-

scess (IAA), bactaraemia and urinary tract infection (UTI) 

are higher with biliary decompression.6 Incidence of mor-

bidity post-PD has been difficult to interpret due to the 

heterogeneous post-operative parameters analyzed.1,11-14 

Different definitions used for infectious complications 

have clouded true incidence of individual complications.11

The objectives of this study are to evaluate the relation-

ship between pre-operative biliary stenting (PBS) and 

post-operative infectious complications, to determine the 

effect of PBS on intra-operative bile bacteriology, and to 
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Table 1. Demographics of patients

Stent No stent Total

Number of patients (n)
Median age (years) 
Gender (Male:Female)
Reason for PD
  Pancreatic cancer
  Cholangiocarcinoma
  Ampullary cancer
  IPMN
  Duodenal cancer
  NET
  Other cancers
  Benign (perforated peptic ulcer)
Location of tumour
  Ampulla
  Pancreas
  Bile duct
  Duodenum
Preoperative haemoglobin (median)
Preoperative liver function lest (median)
  Bilirubin (µmol/L)
  ALT (IU/L)
  ALK (IU/L)
  GGT (U/L)
  Albumin (g/L)
Median length of stay (day)
Neoadjuvant chemotherapy
Neoadjuvant radiotherapy
Adjuvant chemotherapy
Adjuvant radiotherapy

31
 66.5
19:12
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2

PD, pancreaticoduodenectomy; IPMN, intraductal papillary mucinous neoplasm; NET, neuroendocrine tumor; ALT, alanine trans-
aminase; ALK, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase

correlate the bacteriology of bile and bacteria cultured 

from post-operative infectious complications.

MATERIALS AND METHODS

Ethical approval for this study was obtained from the 

hospital quality improvement committee. From January 

2011-April 2015, 58 PDs were planned in our institute. 

Seven cases were abandoned intra-operatively due to in-

operable disease not detected on pre-operative imaging 

and were excluded from analysis. All operations were 

elective, and all patients were free from urinary tract, 

bowel or skin infections prior to and at time of surgery. 

PBS was conducted endoscopically in our center using ei-

ther a plastic (n=48) or metal stent (n=5) with or without 

sphincterotomy. Antibiotics were not routinely administered 

before endoscopy. All patients received prophylactic anti-

biotics perioperatively. Bile cultures (BIC) were collected 

intra-operatively at discretion of the treating surgeon. All 

patients had one or more drains placed at the end of 

procedure. Site-specific microbiological cultures for aero-

bic, anaerobic and fungal organisms were collected 

post-operatively if an infection was suspected.

Infectious complications were defined as clinically rele-

vant septic complications occurring with physical signs, fe-

ver, leukocytosis and positive microbiological cultures 

and/or imaging studies. Bacteremia was defined as positive 

blood culture collected from two separate peripheral sites 

during the same febrile episode (temperature ＞38°C). UTI 

was defined as a positive urine culture with associated uri-

nary tract symptoms (i.e. frequency, dysuria). IAA was de-

fined as a culture-positive collection from percutaneous 

drainage requiring treatment with intravenous antibiotics 

and/or prolonged percutaneous drainage. Postoperative WI 

was defined as culture-positive collection obtained from 

swabs and requiring either antibiotics or wound dressing.
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Table 2. Details of patients who received PBS

Number of patients with PBS
Mean/Median days to surgery post-PBS
Antibiotics pre-PBS
Sphincterotomy 
Number of repeat PBS/ERCP
  Once
  Twice
Readmission post-PBS (First)
Complication from PBS

30
91/45 (8-542)

 3/30
22/30

 
5
5

 2/30
 2/30

ERCP, endoscopic retrograde cholangiopancreatography

Table 3. Intraoperative bile culture and microorganisms cultured

Stent No stent Total

Culture-positive on bile duct swabs
Monomicrobial
Polymicrobial
Klebsiella oxytoca
Escherichia coli
Klebsiella pneumoniae
Streptococcus anginosus
Enterobacter cloacae complex
Others

16
 5
11
 7
 5
 5
 6
 4
11

4
2
2
0
2
1
0
0
5

20
 7
13
 7
 7
 6
 6
 4
16

Table 4. Infectious complications post-Whipple’s procedure in 
relation to PBS

Stent 
(n=30) (%)

No stent 
(n=21) (%)

Total 
(n=51) (%)

Bactaraemia
Urinary tract infection
Wound infection
Intraabdominal abscess

5 (16.7)
6 (20)

15 (50)
8 (53.3)

5 (23.8)
7 (33.3)
6 (28.6)
7 (46.7)

10 (19.6)
13 (25.5)
21 (41.2)
15 (29.4)

Details of patient characteristics, reason for PD, pre-op-

erative biochemistry results, pre-operative procedures con-

ducted, details of biliary stenting and stent-related compli-

cations, biliary and other microbiology cultures, post-

operative imaging and complications, neoadjuvant and ad-

juvant chemotherapy or radiotherapy, length of stay and 

post-operative mortality were collected and analyzed. 

RESULTS

All 51 PDs were conducted successfully. Patient demo-

graphics were similar between both groups (Table 1). 

There were 28 male and 23 female patients with a median 

age of 66 years. Of 51 patients, 31 (60.8%) and 20 

(39.2%) were segregated into the PBS and non-PBS 

groups respectively.

Preoperative biliary stenting

Of 31 patients that underwent PBSs, 30 were conducted 

endoscopically, while one patient required assistance by 

percutaneous transhepatic cholangiography due to difficult 

anatomy (Table 2). Median time to PD post-PBS was 45 

days. Only 3 patients received intravenous antibiotics prior 

to PBS. Most patients (73%) had sphincterotomy con-

ducted during PBS. Two patients required readmission 

post-PBS for persistent cholestasis and cholangitis. 

Complication rate post-PBS was 7% (n=2; one pancreatitis 

and cholangitis each).

Operative parameters

All PDs except one were conducted for malignancy. 

Majority of tumors were in the pancreas and did not differ 

between both groups (Table 1).

Intraoperative bile culture results are detailed in Table 

3. Twenty-four patients had bile culture collected in-

tra-operatively; 17 in the PBS and 7 in the non-PBS 

groups respectively. Of 24 BICs, 20 had positive micro-

biological growths. Majority of these BICs were poly-

microbial (65%). The most common cultured BIC was 

Klebsiella oxytoca (n=7) and Escherichia coli (n=7) fol-

lowed by Klebsiella pneumoniae (n=6) and Streptococcus 

anginosus (n=6). Fungal microorganisms were not com-

mon in our study (n=3).

Postoperative infectious complication

Overall incidence of infectious complication was 77% 

in the PBS group and 67% in the non-PBS group. From 

all infectious complications, WI was highest (41%), fol-

lowed by IAA (29%), urinary tract infection (26%) and 

bacteremia (20%) (Table 4). Most cultures in IAA demon-

strated polymicrobial growth, Enterobacter cloacae was 

the most common microorganism cultured followed by 

Escherichia coli. Fungal microorganisms again were not 

commonly cultured.

In evaluating WI, its incidence in the PBS group was 

almost double (50% vs 28%) compared to the non-PBS 

group. We observed mild increase in IAA in the PBS 

group compared to non-PBS group (53% vs 46%). 

Incidence of other infectious complications (UTI and bac-

taraemia) were similar in both groups.



Zi Qin Ng, et al. Effect of preoperative biliary stenting in pancreaticoduodenectomy  215

Table 5. Infectious complications post-Whipple’s procedure in 
relation to positive bile duct culture

Positive 
BIC (%)

Negative 
BIC (%)

Total

Bacteremia
Urinary tract infection
Wound infection
Intraabdominal abscess
Total

 4 (20)
 2 (10)
14 (70)
 6 (30)

20

 6 (19.4)
11 (35.5)
 7 (22.6)
 9 (29.0)

31

10
13
21
15
51

In analyzing microbiological association between BIC 

and PBS, 80% of patients with PBS had positive BIC. In 

comparison, 20% of patients in the non-PBS (n=7) group 

had positive BIC; 70% of patients with WI had positive 

BICs; no differences between positive and negative BICs 

were observed in other infectious complication groups 

(Table 5). There was no correlation between micro-

organisms of BIC and microorganisms of WI, IAA, UTI 

and bacteremia.

Post-operative outcomes

Median length of stay in this study was 25 days (23 

days in the PBS group vs 25 days in the non-PBS group). 

Approximately half of patients (51.6%) and one third 

(30%) in the PBS and non-PBS groups respectively re-

ceived adjuvant chemotherapy. A minority of patients re-

ceived adjuvant radiotherapy. During median follow-up of 

36 months (19-65 months), 16 patients died; 15 cases 

were secondary to disease progression, and one patient 

died intra-operatively secondary to distributive shock. 

Median survival of these patients was 12 months (mean 

of 14.3 months; 0 day-26 months).

DISCUSSION

Benefits of preoperative biliary drainage for patients 

with peri-ampullary and ampullary malignancy under-

going PD remain largely controversial. Several studies 

question its value given morbidity and complications asso-

ciated with it.8,15,16 Biliary drainage in earlier studies were 

conducted via PTC or a mixture of PTC and PBS. 

Therefore, it may not truly reflect true incidence of 

complications. This is one center’s retrospective study that 

provides further insight into the relationship between 

pre-operative biliary stenting and post-operative infectious 

complications.

Our complication rate post-PBS was low in comparison 

to recent literature.6,16-18 Results of our study suggest that 

pre-PBS prophylactic antibiotics may not be necessary as 

we demonstrated no increase in infectious complications 

when antibiotic prophylaxis was not administered.

As clearly summarized in Velanovich and colleagues’ 

work, various definitions for complications have an im-

pact on the ultimate reported incidence of outcomes.11 

Significant findings of this study concur with literature. 

Wound infection was highest reported complication 

post-PD in our series, higher than the reported average in 

literature (5.5% to 21.5%).1-3,6,9,12,19,20 When assessed for 

its relationship with PBS, we observed significantly high-

er wound infection rate in the PBS group compared to the 

non-PBS group, and overall was higher than other re-

ported series (8-29%).6,11,12,14,19,21-23 IAA was second most 

encountered complication. Our rate of IAA was higher 

compared to current literature.1-3,11,12,19 This disparity in 

results may be explained by diagnostic criteria used, with 

several studies defining IAA based on a radiologically 

proven collection with documented febrile episodes; in 

our study positive microbiological culture via percuta-

neous drainage was required for IAA to be diagnosed in 

addition. Like WI, we observed that IAA rates were high-

er in the PBS group compared to the non-PBS group. This 

positive association between PBS and IAA was reported 

in other series.12,22,24 Rates of UTI and bacteremia were 

low in PBS and non-PBS groups. We postulate that high 

WI and IAA rates in the PBS group is due to direct con-

tamination by colonized bile (bactobilia) on superficial 

and deep tissues when the common bile duct is transected 

during PD.

We observed that PBS increased likelihood of bactobilia 

(80% vs 20%). A large percentage of cultured organisms 

were polymicrobial, as observed in other studies.3,6,23 

Klebsiella oxytoca was the most commonly grown 

microorganism. Escherichia coli and Klebsiella pneumo-

niae were commonly observed in our series, and reflects 

microbiological trends of other series.2,3,6,20,23 Fungal 

growth was considerably low in our cohort, in line with 

findings from other authors. Only one study reported 23% 

fungal growth.3 Due to its low incidence, we do not recom-

mend pre-operative administration of anti-fungal therapy.

This study demonstrates that positive BIC was asso-

ciated with higher incidence of WI. This finding is in line 
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with several published studies.3,23 We were unable to dem-

onstrate similar relationship between positive BIC and 

IAA (Table 5). Other studies however, demonstrate this 

relationship.3

We acknowledge limitations of this non-randomized 

study, including the small sample size, reflective of a dis-

ease that has low resectability. Statistical analysis could 

not be conducted due to sample sizes.

In conclusion, our single-center study provides further 

evidence that patients that undergo PBS prior to PD are 

more likely to be associated with bactobilia, with 

Klebsiella oxytoca, Escherichia coli and Klebsiella pneu-

moniae as the most common microorganisms. The latter 

two organisms are widely recognized organisms in 

post-PBS infections. This study demonstrates that patients 

that receive PBS prior to pancreaticoduodenectomy are at 

higher risk of developing post-operative wound infections 

and intra-abdominal collections. Microbiological analysis 

of intra-operative bile culture is unlikely to offer addi-

tional useful information in post-operative infectious 

complications.
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