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Abstract

Several studies attempted to determine whether there is a relationship between the use of preoperative biliary drainage and
morbidity after pancreaticoduodenectomy (PD). We retrospectively evaluated post-PD outcome in patients with and without
preoperative biliary drainage and the role of bacteriobilia and antibiotic prophylaxis in post-operative complications. Data
relating to the PDs performed at the Hepato-Bilio-Pancreatic Surgical Department of Treviso Hospital between 2010 and
2017 were retrospectively evaluated. Morbidity and intra-hospital mortality related to preoperative biliary stent were the
primary outcomes. Between 2010 and 2017, 128 patients (mean age 68 years) underwent PD; 72 were treated with early
surgery (ES) and 56 underwent preoperative biliary drainage (PBD). Overall morbidity was 50% in the ES cohort and 43%
in the PBD (ns, p=0.43). In the PBD group, bacteriobilia was found in the 100% of the bile cultures (48; 8 unavailable).
The microbiota was represented by: Klebsiella spp (48%), Enterococcus spp (29%), E. coli (27%) and Candida spp (21%).
In 52% of cases, at least one of the isolated bacteria was resistant to the perioperative antibiotic prophylaxis (69% of cases
Amoxicillin—-Clavulanic Ac.). The majority of postoperative surgical complications occurred in patients with prophylaxis-
resistant bacteriobilia (68% vs 39%; p=0.04). Antibiotic resistance is a determining factor in morbidity after PD. We therefore
propose to pay particular attention to the preoperative prophylaxis, diversifying it between drained and non-drained patients.
In fact, in the former, appropriate broad spectrum preoperative antibiotic coverage is strongly suggested.

Keywords Pancreaticoduodenectomy - Preoperative biliary drainage - Bacteriobilia - Morbidity - Antimicrobial
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Introduction

The term “periampullary tumor” defines a heterogeneous
group of neoplasms that may originate from the pancreatic
head (40-60%), the ampulla of Vater (10-20%), the distal
bile duct (10%), the duodenal wall (5—-10%) or the uncinate
process of pancreas (2%) [1, 2]. The symptomatology of
these patients is dominated by neoplastic obstructive jaun-
dice and pancreaticoduodenectomy (PD) is the only curative
treatment. Only between 14 and 30% of patients are ame-
nable of this surgical treatment [3]. In the last decades, the
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surgical outcome has improved due to the development of
surgical technique, anesthesiology and peri-operative care.
Although high-volume centers reported a decline in intra-
hospital mortality, which is currently less than 5%, post-
operative morbidity is still high ranging from 25 to 60%
[3,4].

Many organs are involved in the deleterious effects of a
prolonged and worsening obstructive jaundice. Biliary stasis
can lead to: hepatic failure, opportunistic infections, renal
failure, heart failure, coagulation disorders and immune
deficiencies [5, 6]. The preoperative restoration of biliary
outflow can be performed by percutaneous trans-hepato-
duodenal drainage (PTBD) or by endoscopic retrograde
cholangiopancreatography (ERCP) [7, 8].

An element of discussion is the balance between risks
and benefits of the preoperative biliary drainage in resect-
able patients. Despite the efficacy of biliary drainage in
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reducing serum bilirubin levels, the majority of studies
have not shown an improvement in postoperative outcome
but, rather, an increase in infectious complications [6, 9].
The meta-analysis that investigated this topic concluded
that preoperative biliary drainage should not be performed
routinely, given the absence of difference in mortality and
the increased associated morbidity [7, 10—12]. Stenting is
recommended in patients with cholangitis, pruritus, coagu-
lopathy, renal failure or for whom the surgical treatment is
delayed for at least one week [13]. The preoperative biliary
drainage (PBD) can lead to ascending bacterial colonization
and consequently to an increased risk of infections, includ-
ing those of surgical site (wound or intra-abdominal), chol-
angitis and sepsis. Several studies have shown that patients
undergoing PBD have an increased rate of positive intraop-
erative bile cultures and have an increased infection-related
morbidity and mortality rate. The study of the susceptibility
to antibiotic prophylaxis in patients with preoperative biliary
drainage is a matter of recent debate in surgical literature.
Recent studies demonstrated that bile culture is useful to
diagnose bacteriobilia, to determine the organisms involved
and to provide the antibiogram for modulation of antibiotic
therapy [14-18].

Implementation of measures to reduce and control
infectious complications after PD may be the key to a new
improvement in this surgery. Adequate treatment of docu-
mented bacteriobilia in patients undergoing preoperative
biliary drainage can lead to a reduction in morbidity.

The objective of this study is the assessment of patients
undergoing PD with and without preoperative drainage to
determine if biliary drainage influences the complication
rate (general and specific) and if bacteriobilia has a role in
post-operative complications.

Materials and methods

The operative series of pancreaticoduodenectomies per-
formed at the Department of Hepato-Bilio-Pancreatic (HBP)
Surgery of Treviso Hospital between January 2010 (the year
of beginning of routine intra-operative bile cultures) and
December 2017 were retrospectively analyzed. Demographic
information, anthropomorphic data, performance status, past
medical history (with attention to pulmonary disease, car-
diovascular disease, diabetes, smoking, pancreatitis, obesity)
and blood chemistry values were recorded. Obesity was
defined for a BMI > 30 kg/m?; smoking has been registered
as current, past or non-smoker; renal failure was defined
for a value of creatinine > 1.2 mg/dL; hypoalbuminemia for
a value < 3.2 mg/dL. The American Society of Anesthesi-
ologists (ASA) score was obtained from anesthesiologist’s
records. The presence of biliary stent was recorded taking
into account the date of ERCP or PBD, the type of material
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(self-expanding metallic covered versus plastic) and possible
substitution. All procedures were performed at our Hospital
by the gastroenterology or radiology unit. For each interven-
tion, we recorded: the antibiotic prophylaxis, the bile culture
and the following antibiogram; in the post-operative period,
the continuation of the prophylaxis or not, the switch or the
association of further therapy in the light of the microbial
culture or of any subsequent complication. All the complica-
tions that occurred within 90 days after surgery were ana-
lyzed and classified according to Clavien—Dindo score: fis-
tula (pancreatic, biliary, gastro-jejunal); blood loss; Delayed
Gastric Emptying (DGE); abdominal abscess; wound infec-
tion; pneumonia; cholangitis; heart attack; portal thrombosis
and re-laparotomy. Continuous variables were reported as
median (range) and categorical variables as frequency and
percentage. Continuous variables were compared across
groups using the Wilcoxon test and categorical variables
with the y? test. Statistical analysis was performed with the
SPSS Statistics Software (IBM® v. 25.0), the significance
was set at p <0.05.

Results

A total of 128 patients with a lesion of the peri-ampullary
region underwent PD. Most patients were male (M/F: 77/58)
with a mean age of 67.3 +10.3 years (maximum 85 years,
minimum 32.7 years). Histological examination showed in
most cases pancreatic adenocarcinoma (62/128, 48.4%), fol-
lowed by distal cholangiocarcinoma (17/128, 13.2%) and
intraductal papillary mucinous neoplasia IPMN) (15/128,
11.7%). Other diagnoses in the remaining 26.3% of cases:
adenocarcinoma of Vater’s ampulla, neuroendocrine tumor,
serous cystadenoma, squamous carcinoma, metastatic locali-
zations and duodenal cystic dystrophy. In case of pancreatic
adenocarcinoma, the staging of the disease (where avail-
able) was in most cases 2B (43 patients—33.5%) or 2A (31
patients—24.2%). The overall post-operative complication
rate was 46.8% and 30-day mortality was 3.1%. 72 patients
out of 128 underwent immediate surgery; 56 underwent pre-
operative biliary drainage. In accordance with NCCN guide-
lines [13], PBD was placed in symptomatic patients (chol-
angitis, pruritus, coagulopathy, renal failure) or for whom
the surgical treatment was scheduled after at least one week,
no drop out from surgery was recorded. The general charac-
teristics of the two populations are summarized in Table 1.
Statistical analysis revealed no statistically significant dif-
ferences between the two subgroups analyzed.

The intra- and postoperative course was analyzed for
each group of patients depending on the preoperative biliary
drainage variable—absent or present—and the respective
co-variables to determine which could be related (Table 2).
Data analysis shows that the two groups, immediate surgery
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Table 1 Demographic and
clinical characteristics

Overall (N=128) Early surgery (N=72) Preoperative
biliary drainage

(N=56)

Age (mean, anni, + SD) 67.3+10.3 66.4+10.8 68.3+9.5
Sex (M/F) 77/58 43/29 34/22
BMI (mean, kg/m?, + SD) 247+3.4 249+3.2 24.1+4.4
Karnofksy (N; %) 84; 65.5% 44:61.1% 40;71.42%
100 8;6.25% 3;4.1% 5;8.9%
90 23;17.9% 16;22.2% 7,12.5%
80 7,9.7% 7,9.7% 4,7.1%
<80 6; 4.6% 2;2.7%
NA
Cardiovascular disease (N; %) 33;25.7% 20;27.7% 13;23.2%
Pulmonary disease (N; %) 14; 10.9% 6; 8.3% 8:14.2%
Brain disease (V; %) 9;7.0% 8:11.1% 1;1.7%
Pancreatitis (V; %) 15;11.7% 11; 15.2% 4;7.1%
Preoperative total bilirubin (mean, mg/dL) 4.4 5.1 3.5
Pre-drainage total bilirubin (mean, mg/dL) 14.6 14.6
Albumin (mean, mg/dL) 3.8 39 3.8
Creatinin (mean, mg/dL) 0.9 0.9 0.8
CA 19.9 (mean, U/mL) 275.7 214.2 351.3
ASA score (N; %) 2:1.5% 1;1.3% 1;1.7%

1 50; 39.0% 30; 41.6% 20; 35.7%
2 47,36.7% 26;36.1% 21;37.5%
3 22;17.1% 13; 18.0% 9; 16%

4 7:9.7% 2:2.7% 5;8.9%
NA
Hystology (N; %) 62; 48.4% 29:; 40.2% 33;58.9%
Pancreatic adenocarcinoma 17;13.2% 5,6.9% 12;21.4%
Distal cholangiocarcinoma 15;11.7% 15;20.8% 8; 14.2%
IPMN 13;10.1% 5,6.9% 1;1.7%
Ampullary carcinoma 6;4.6% 5;6.9%

Neuroendocrine tumor 15;11.1% 13; 18,0%

Other
Stage—pancreatic adenocarcinoma (N;

%—if available)

1A 6;4.6% 1;1.3% 5; 8.9%

1B 4:31% 3;4.2% 1;1.7%

2A 31;24.2% 17; 23.6% 14;25.0%

2B 43;33.6% 17;23.6% 26; 46.4%

3A 6;4.6% 5,6.9% 1;1.7%

3B 1;0.7% 1;1.3%

4 2;1.5% 1;1.3% 1;1.7%

N number, SD standard deviation, ASA American Society of Anesthesiologists, NA not available, BMI body
mass index, /PMN intraductal papillary mucinous neoplasia

vs. preoperative drainage, are comparable regarding blood
loss (5854423 ml vs 578 £423 ml, p=0.93), duration of
surgery (354 +51 min vs 370+ 61 min, p=0.12) and com-
plications (50% vs 43%, p=0.43). The antibiotic prophylaxis
was prescribed by the surgeon assigned to the check-list in
the Operating Room (OR), according to the Hospital Guide-
lines drawn up in their different editions (from revision 2 in
2010 up to revision 4 since 2015). Except for the combina-
tion of piperacillin 4+ tazobactam and metronidazole 4+ gen-
tamicin, the other extra-protocol prophylactic regimens

prescribed were justified on a therapy already in place at
home or in pre-operative hospitalization. The regimens,
however, did not differ between the two groups (Table 2).
Overall morbidity was 50% in the early surgery group
and 43% in the PBD one. No significant differences emerged
between the two populations (p =0.43). RR due to the PBD
was 0.85 (IC95% 0.57-1.24). Complications were recorded
according to the Dindo and Clavien classification [19], dem-
onstrating that among minor complication degrees (1 and
2) and among those of greater severity (3-5) there were no

@ Springer



1076

Updates in Surgery (2020) 72:1073-1080

Table 2 Post-operative data

Early surgery (N="72) Preoperative biliary p

drainage (N=56)

Blood loss (ml)

Operative time (min)

Prophylaxis (N; %)
Amoxicillin + clavulanic acid
Cefazolin
Chinolonic
Piperacillin—tazobactam
Sulbactam—ampicillin
Meropenem

Gentamicin—metronidazole
NA

Bacteriobilia
Complications

Morbidity (N; %)
Clavien—-Dindo (N; %)

1

2

3a

3b

4a

4b

5

1-2

3a-5
Pancreatic fistula(N; %)
Biliary fistula (V; %)
Gastro-jejunal fistula (NV; %)
Hemorrhage (V; %)
DGE (N; %)
Sepsis (V; %)
Abdominal collection (N; %)
Abdominal abscess (V; %)
Wound infection (N; %)
Portal thrombosis (NV; %)
Pneumonia (N; %)
Cholangitis (N; %)
Myocardial infarction (N; %)
Re-laparotomy (N; %)

585+417 578 +423 0.93
354+51 370+61 0.12
46; 63.9% 39; 69.6%

7,9.7% 6; 10.7%

6;8.3% 4,7.1%

3,4.2% 2;3.6%

5;6.9% 1;1.8%

1;1.4% 1;1.8%

2;2.8% 1;1.8%

2:2.8% 2:3.6%

8;8.3% 48; 100% < 0.001
36; 50% 24; 43% 0.43
10; 13.8% 12; 24.4%

23;31.9% 7,12.5%

5;6.9% 4:7.1%

0; 0% 2;3.6%

3;4.2% 3,54,

2:2.8% 1;1.8%

2;2.8% 2;3.6%

33, 45.8% 19; 33.9%

12; 16.6% 12; 21.4%

15;20.8% 8;14.3% 0.36
8;11.1% 5;8.9% 0.71
0; 0% 0; 0%

8;11.1% 10; 17.9% 0.30
5;6.9% 3;5.4% 0.73
10; 13.9% 2;3.6% 0.06
8;11.1% 2;3.6% 0.12
2;2:8% 1;1.8% 0.72
3;4.2% 1;1.8% 0.45
0; 0% 0; 0%

3;4.2% 1;1.8% 0.45
1;1.4% 2;3.6% 0.41
0; 0% 0; 0%

4;,5.6% 4,7.1% 0.69

Bold value denotes statistical significance at the p < 0.05 level
SD standard deviation, M male, F female, BMI body mass index, N number, NA not available, DGE delayed

gastric emptying

differences between the two groups (grades 1-2, 45.8% vs
33.9%; grades 3a-5, 16.6% vs. 21.4%). Two deaths were
registered in both groups. In the early surgery group: a sep-
tic shock and a hemorrhagic shock. In the PBD group, they
were due to complications of severe cirrhosis and hemor-
rhagic shock, Table 2.

Eventually, bacteriobilia rate was analyzed. Intra-oper-
ative bile culture tests were obtained from a bile sample
at the time of bile duct section. Biliary cultures were not
performed on 8 patients out of the 56 who underwent biliary
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drainage. Bacteriobilia was significantly higher in patients
that underwent stenting, with a 100% infection rate (48
patients) compared to 8.3% (8 patients) of early surgery, p ©
0.001 RR=9.00 (IC 95% 6.55-16.69) (Table 3).

The relationship between antibiotic prophylaxis and
resistance revealed a global resistance rate of 52% (25/48).
Isolated bacteria are summarized in Table 4. The most fre-
quently responsible for resistant bacteriobilia were: Escheri-
chia spp, Enterobacter spp, Klebsiella spp, Candida spp and
Enterococcus spp. PBD patients were, therefore, analyzed
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Table 3 Bacteriobilia, isolated
microorganisms in patients
undergoing preoperative
biliary drainage and
pancreaticoduodenectomy (48

Isolated species N %

Klebsiella spp 23 48
Enterococcus spp 14 29

patients) Escherichia spp 1327
Enterobacter spp 10 21
Candida spp 10 21
Streptococco spp 7 14.5
Citrobacter spp 5 10.4
Staphilococcus spp 4 8.3
Pseudomonas spp 3 6.2
Morganella spp 3 6.2
Proteus spp 2 4.1
Aeromonas spp 2 4.1
Hafnia spp 1 2.1
Acinetobacter spp 1 2.1
Clostridium spp 1 2.1

Table 4 Bacteriobilia, prophylaxis-resistant microorganisms. (25

patients)

Isolated species N %
Escherichia spp 6 (1 ESBL) 24
Enterobacter spp 5 (2ESBL) 20
Klebsiella spp 4 16
Candida spp 3 12
Enterococcus spp 3 12
Hafnia spp 2 8
Aeromonas spp 1 4
Citrobacter spp 1 4
Morganella spp 1 4
Acinetobacter spp 1 4
Proteus spp 1 4
Staphilococco spp 1 4

ESBL extended-spectrum beta-lactamase

based on the resistance to prophylaxis. Data are summarized
in Table 5. There were no differences in the stent placement
route. The material used was predominantly plastic (95%
vs 92%). Registered cases of obstruction or malfunction
that required replacement only occurred to plastic stents at
a rate of 17.3% vs 16%. The time between stent placement
and surgery was not statistically different between the two
groups: 29.8 +15.0 vs 40.5+30.8 days, p=0.14. Moreo-
ver, in the case of resistance, only in 48% of cases, it was
possible to modulate the antibiotic therapy on the basis of
the antibiogram due to allergies or, more often, to the time
elapsed between the execution and the response of the cul-
ture examination which made the data ineffectual. The inci-
dence of complications was statistically different between
the two groups with a higher incidence rate in patients with

antibiotic-prophylaxis resistance: 68% vs. 39%, p=0.04 with
aRR of 1.73 IC 95% 1.012-3.214).

Discussion

The placement of preoperative biliary drainage (PBD) can
lead to the ascending bacterial colonization of bile and
consequently to an increased risk of infections, including
those of surgical site, cholangitis and sepsis. Several stud-
ies have shown that PBD patients have an increased rate of
positive intraoperative bile cultures and have an increased
infection-related morbidity and mortality rate [14, 15, 20].
Bacteriobilia is associated with stent placement in up to 80%
of cases. Patients with bacteriobilia have an increased rate
of major postoperative complications (overall, 71% vs 43%
p=0.012) [15], wound infections (14% vs 2%, p=0.03) and
bacteremia (8% vs 0%, p=0.04) [14]. The most frequently
isolated microorganisms are: Enterococcus species (51%),
Escherichia coli species (37%) and Klebsiella species (14%).
Furthermore, these microorganisms are predictive of those
isolated in infectious complications [14, 15].

The study of the susceptibility to antibiotic prophylaxis
in patients with preoperative biliary drainage is a matter of
recent debate in the surgical literature. In 2014, Somala and
colleagues demonstrated that 83% of the stented patients had
bacteriobilia, compared to 13% of the controls. In addition,
37% (vs 2%) had a fungal infection. Targeted antibiotic treat-
ment of patients with positive biliary culture led to a drop
in wound infection rates from 12 to 3%; p=0.036 [16]. In
2017 Scheufele demonstrated that PBD patients in 63.6% of
cases had a biliary microbiota resistant to the prophylaxis
administered (ampicillin—sulbactam) [18]. Sudo and col-
leagues proposed that the most suitable antibiotics regimen
should be a fourth generation cephalosporin (cefozopran) or
the imipenem—cilastatin association which exhibit a resist-
ance after PBD of 9% and 5%, respectively [17].

Published studies report different incidences of fungal
biliary infections. The term "biliary candidiasis" has recently
entered the surgical lexicon. A recent study by Lenz and col-
leagues has shown that Candida is commonly isolated from
bile in association with the immunosuppression state related
to the neoplasm or to ongoing cancer therapies. Biliary can-
didiasis should be considered a "real" infection and treated
[21]. The conclusion of these studies is unanimous: the
execution of the bile culture is useful to diagnose bacterio-
bilia, to determine the organisms involved and to provide the
antibiogram to early modulate antibiotic therapy [14—18].

Our study was designed to answer the question of
whether preoperative biliary drainage could play a role in
post-operative complications after pancreaticoduodenec-
tomy. All PBD patients (100%, n =48) had bacteriobilia,
compared to 8.3% (n=238) in the early surgery group. The
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Table 5 Preoperative biliary
drainage group. Comparison

Characteristics

PBD + prophylaxis sensi- PBD + prophylaxis p
tive (N=23) resistant (N=25)

of patients with sensitive
or prophylaxis-resistant

Stent placement (N; %)
bacteriobilia

ERCP
ENBD
PTBD

Stent material (N; %)

Plastic
Metallic

Stent re-positioning (N; %)

Time between PBD and surgery (days)

Monomicrobic bile (N; %)
ESBL bacteria (N; %)
Antibiotic therapy switch (NV; %)
Complications

Morbidity (N; %)
Clavien—Dindo (N; %)

1

2

3a

3b

4a

4b

5

1-2

3a-5
Pancreatic fistula (N; %)
Biliary fistula (NV; %)
Hemorrhage (V; %)
DGE (N; %)
Sepsis (NV; %)
Abdominal collection (N; %)
Abdominal abscess (V; %)
Wound infection (N; %)
Pneumonia (N; %)
Cholangitis (N; %)
Re-laparotomy (N; %)

22;95% 20; 80%
0; 0% 0; 0%
1;5% 4;20%
22;95% 23;92%
1;5% 2; 8%
4;17.3% 4;16%
29.8+15.0 40.5+30.8 0.14
8;34.7% 7;28% 0.27
0; 0% 3;12.0% 0.25
8;34.7% 12; 48% 0.28
9;39% 17; 68% 0.04
3;13.0% 9;36.0%
5;2.1% 2;8.0%
1;4.3% 3;12.0%
2; 8.6%
3;12.0%
1;4.0%
2;8.0%
8; 34.7% 11;44.0%
3, 13.0% 9; 36.0%
2; 8.6% 6;24.0% 0.18
1;4.3% 4;16.0% 0.21
3;13.0% 7;28.0% 0.29
1;4.3% 2;8.0% 0.63
2;8.0% 0.18
1;4.3% 1;4.0% 0.92
1;4.3% 0.29
1;4.3% 0.29
1;4.0% 0.35
2;8.0% 0.18
1;4.3% 3;12.0% 0.37

Drainage characteristics and post-operative course of the two groups of patients. Patients for whom intra-
operative culture examination has not been performed are excluded

Bold value denotes statistical significance at the p < 0.05 level

PBD preoperative biliary drainage, ERCP endoscopic retrograde cholangiopancreatography, ENBD endo-
scopic nasobiliary drainage, PTBD percutaneous transhepatic biliary drainage, ESBL extended-spectrum
beta-lactamase, DGE delayed gastric emptying

RR associated with stent was 9.00 (95% CI 55-16.69). The
rate and bacterial profile of biliary infections detected in
our cohort of patients are similar to the ones in literature,
with infection rates in stented patients ranging between 80
and 100% [14, 15, 22]. Between different studies, intra-
operative bile cultures demonstrate the growth of aerobic
and anaerobic bacteria. Fungal infections, including Can-
dida spp and Hafnia spp, should not be underestimated
as they vary between 25 and 44% total rate; and in our
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study, they assess at 21%. The bacteria most responsible
for colonization are: Klebsiella spp, Enterococcus spp,
Escherichia spp, Enterobacter spp. In most cases, the cul-
tures showed a mixed microbial flora rather than monomi-
crobial. All these microorganisms (Enterobacteria, Ente-
rococci, Fungi, Lactobacilli) are generally present in the
gastrointestinal flora. The fungi of the Candida species
are classified as opportunistic pathogens, and they become
pathogenic only in some specific conditions. Overgrowth
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is usually inhibited by specific and nonspecific defense
systems (immunity, intestinal flora, peristalsis) which are
deflected in the neoplastic or jaundiced patient leading to
the virulence of Candida spp strains, which can therefore
play a harmful role. Numerous studies have confirmed the
hypothesis that positive biliary cultures are associated with
a higher rate of infectious complications [14, 15, 20]. The
microbiological etiology of these post-operative infections
strongly suggests that some of them are due to biliary con-
tamination [15].

We hypothesized that surgical antibiotic prophylaxis
may play an important role in the management of infec-
tious complications in this group of patients. Intra-operative
bile culture examination showed that in 25 out of 48 cases
(52%), bacteriobilia was resistant to the prophylaxis admin-
istered. The major rate of complications was experienced in
the group of patients with antibiotic resistance 68% vs. 39%;
p=0.04, RR 1.73 (95% CI 1.012-3.214). These results bring
under a new light the debate about the role of preoperative
biliary stent in post-operative complications after PD. In
fact, what has just been presented is an element of novelty
in literature. We demonstrated that bacterial infection not
treated by an appropriate antibiotic regimen led to an almost
double overall complication rate (p =0.04).

At the conclusion of this study, therefore, we propose
that a broad-spectrum antibiotic prophylaxis with a fourth-
generation cephalosporin or with the imipenem—cilastatin
association should be used for an action directed towards
gram + and gram — bacteria. In addition, an antifungal
therapy must be associated in defedated and immuno-
suppressed patients to treat biliary candidiasis. We also
propose that the execution of the biliary culture should
be applied routinely, if it is not already an integral part
of surgical practice, and that adequate antibiotic therapy
should be changed on the basis of antibiogram. The over-
all complication rate in PDs could be equal to the one we
found in patients with prophylaxis-sensitive bacteriobilia:
39%. However, it is necessary that further multicenter and
randomized studies will investigate the hypothesis illus-
trated here, to obtain solid and incontrovertible results.
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