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Preoperative bile salt administration versus bile refeeding in
obstructive jaundice

U. TRIPATHY, R. K. DHIMAN, A. ATTARI, R. N. KATARIYA, N. K. GANGULY,
Y. K. CHAWLA, J. B. DILAWARI

ABSTRACT
Background. Endotoxaemia due to intraluminal bile salt

depletion may be a cause of renal failure in patients with
obstructive jaundice. Administration of bile salts to these
patients has been reported to decrease portal and systemic
endotoxaemia during surgery and improve renal function.
However, such changes have not been shown with bile
refeeding. We compared the effect of preoperative bile salt
administration with preoperative bile refeeding on renal func-
tion in patients with obstructive jaundice.

Methods. Sixteen patients with obstructive jaundice under-
went percutaneous transhepatic biliary drainage--eight re-
ceived oral bile salts (500 mg of sodium deoxycholate a-hourly
for 48 hours preoperatively) and the other awere rafed the total
bile output for the entire period of biliary drainage (median
13 days). Blood endotoxin levels and renal function were
assessed before, during and after the operation.

Results. The number of patients with intraoperative portal
and postoperative systemic endotoxaemia decreased after
both forms of therapy. Renal function also improved in both the
groups-all 4 patients with renal failure recovered. There was
a significant increase in creatinine clearance postoperatively
after bile salt therapy (from 65 mVminute preoperatively to
a7 mVminute postoperatively).

Conclusion. Refeeding of bile obtained by percutaneous
catheter drainage is an effective, cost-free substitute for oral
bile salts in patients with obstructive jaundice.
Natl Med J India 1995;9:66-9

INTRODUCTION
Portal venous and systemic endotoxaemia is common in patients
with obstructive jaundice, 1-7and may be responsible for many of
the postoperative complications including renal failure.P Endo-
toxin, a lipopolysaccharide, causes renal tubular and sometimes
cortical necrosis due to renal vasoconstriction, shunting of blood
from the intrarenal cortex, activation of the intrinsic pathway
of coagulation, and glomerular and peritubular renal fibrin
deposition.!
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The gut has long been considered to be the major source of
endotoxaemia in patients with surgical jaundice.v-'? though an-
other possibly systemic source of endotoxaemia has also been
implicated.' Intraluminal bile salts in the gut prevent endotox-
aernia,' and the preoperative administration of oral bile salts has
been shown to reduce endotoxin absorption from the gut and
improve renal function.P'":"

Bile salts have an antibacterial action2.l3·14and a detergent
effect on the lipopolysaccharide endotoxin molecule." Orally
administered bile salts may also counter systemic endotoxaemia.
A decrease in postoperative systemic endotoxaemia occurs pari
passu with improvement in renal function in such patients.I-"
Results of in vitro studies and animal experiments have shown
that sodium deoxycholate and chenodeoxycholic acid have the
most anti-endotoxic properties amongst the bile salts. IS Another
in vitro experiment has shown that absorption of tritium-labelled
Escherichia coli 089 endotoxin from the peritoneal cavity de-
creased by 23% with bile and by 47% with sodium deoxycholate. 10

Bile salts are expensi ve and patients who undergo preoperati ve
percutaneous bile drainage have readily available. natural bile
which might be a cheap and adequate substitute. We. therefore,
compared the effect of preoperative oral bile salt administration
with bile refeeding on the occurrence of endotoxaemia in patients
with surgical jaundice. especially in relation to postoperative
renal function.

PATIENTS AND METHODS
Patients
Sixteen consecutive patients with obstructive jaundice scheduled
for palliative or definitive surgery were included in the study
(fable I). Written informed consent was obtained from each
patient and the study was approved by the Hospital Ethics
Committee. The inclusion criteria were: (i) total serum bilirubin
level more than 10 mg/dl, and (ii) liver function tests and abdomi-
nal ultrasonography consistent with surgical jaundice. Patients
with widespread metastases, duodenal obstruction or those who
had undergone surgery in the previous six weeks were excluded.

Percutaneous transhepatic biliary drainage (PTBD)
All patients underwent ultrasound-guided preoperative external
PTBD under antibiotic cover (intravenous cefuroxime l.5 g). If
the prothrombin index was less than 70%, the patient was given
10mg of vitamin K intramuscularly on three consecuti ve days and
the procedure was done after the prothrombin index was greater
than 70%.

Portal and systemic venous blood sampling
During PTBD and before operation, portal vein blood was sampled
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TABLEI. Patient-diagnosis and operative procedure

Bile salts
(n=8)

Bile refeeding
(n=8)

Diagnosis
Carcinoma gall bladder 2
Periampullary carcinoma 2
Carcinoma head of pancreas I
Choledocholithiasis I
Chronic pancreatitis with

suppurative cholangitis
Postoperative biliary stricture

Operations
Exploratory laparotomy 2
Pancreaticoduodenectomy 2
Cholecystectomy, choledochotomy and

transduodenal sphincteroplasty
Cholecystectomy, common bile duct

exploration and T-tube drainage
Palliative bypass
Roux -en- Y hepaticojejunostomy .

2
I
3
2

2
2

I
2

using a technique which is slightly modified from that described
for percutaneous transhepatic pressure measurement." Briefly,
the procedure was carried out under local anaesthesia in fully
conscious patients. A 22G Chiba needle was inserted under
ultrasound guidance at a point in the mid-axillary line. Portal
venous blood (5 ml) was drawn into a heparinized disposable
syringe and transported in pyrogen-free containers on ice for
portal venous endotoxin assay. In all but 2 patients, the portal vein
(usually the right branch) was entered in one attempt. In 2 patients
the bile duct was entered first, however, the needle was withdrawn
and the portal vein entered in the same sitting. A systemic venous
sample was taken at the same time for endotoxin assay.

During operation, portal venous blood was obtained by punc-
ture and a systemic venous blood sample was also taken at the
same time. Only systemic venous samples were taken for endo-
toxin assay 48 hours postoperatively.

Randomization
The patients were then randomized into two groups: a bile salt
group and a bile refeeding group. The detailed study protocol is
shown in Fig. 1 and the patient characteristics of both the groups
are presented in Table II.

Patients in the bile salt group received oral sodium deoxycholate
(Diamalt-Aktien-Geseltschaft, Berlin, Germany) 500 mg 8-hourly

Preoperative Patients with obstructive jaundice (17=16)
period I

PTBD

I
Portal and systemic venous blood for endotoxin assay

Creatinine clearance

I
Randomization

Bile salt group I Bile refeeding group

I I
Intraoperative Portal and systemic blood for endotoxin assay
period

Postoperative Systemic blood for endotoxin assay
period Creatinine clearance

FIG 1. Study protocol
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TABLEII. Patient characteristics

Item Bile salt group Bile refeeding group

Age
Male:Femaie
Preoperative serum bilirubin

at PTBD (mgldl) 14.4 (10-24.2)
Duration of PTBD (in days) 9 (6-35)
Average bile output per day (ml) 375 (100-500)
Malignant aetiology 5
Sepsis (culture positive) 2"

53.5 (35-62)
7:1

52.5 (30-60)
5:3

14.0 (10-17)
13 (10-32)

405 (250-460)
6
2'

• urinary tract infection 1, wound infection 1 t septicaemia 2

preoperatively for 48 hours. Patients in the bile refeeding group
were fed their own bile collected in a closed system from the
external PTBD. The bile was strained and mixed with lemon juice
(3: I, v/v) and 1 ounce of sugar. In non-compliant patients, a 12 F
Ryle's tube was inserted and all the bile refed two to three times
a day till the day of surgery.

Endotoxin assay
Plasma was separated from the blood collected for endotoxin
assay by centrifugation at 2400 g for 10 minutes and the speci-
mens stored at -20 ''C in endotoxin-free glassware. Since endo-
toxins ar~ heat-resistant Iipopolysaccharides which are destroyed
only at high temperatures (200 "C for 2 hours), the viability was
assured and multiplication of bacteria prevented, thus enhancing
the accuracy ~f the results of the sensitive Limulus lysate assay
test. Endotoxin assay was performed according to the manual
supplied ~y the Etoxate kit 210-B (Sigma Chemical Company,
USA). Prior to endotoxin assay by the Limulus test, endotoxin
inhibitors were extracted using chloroform. One part of chloro-
form was added to three parts of diluted plasma and allowed to
mix for 1 minute, followed by vigorous shaking at 25 ± 2 "C. The
emulsion was centrifuged at 100 g till it separated into three
layers, and a 0.1 ml sample was taken from the middle cloudy
layer for the assay. This technique destroys the factors that inhibit
the assay without affecting the reaction to endotoxin. The formation
of a hard gel indicated a positive result. The assay was read
'blindly' against positive and negative control values. All samples
were coded and the results ofthe assays were reported without any
knowledge of clinical data or the source of the sample.

Renal function
All the patients were catheterized preoperatively and an indwelling
catheter left in situ to enable accurate recording of the 24-hour
urinary volume. The 24-hour urinary creatinine clearance (Ccr)
was measured on the day prior to surgery and 48 hours postopera-
tively, after correction for a standard body surface area of 1.73 m2•

Renal failure was said to be present if the Ccr was <25 mllminute.
In addition, the blood urea and serum creatinine were measured
preoperatively and 2-3 times a week postoperatively until the
patient was discharged.

Statistical analyses
The results are expressed as median (range). Differences between
the groups were analysed using Wilcoxon's rank sum test and
Fisher's exact test. Paired data were analysed using the Wilcoxon's
signed rank test.

RESULTS
Both groups were age- and sex-matched and there was no signifi-
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FIG 2. Incidence of endotoxaemia

cant difference between their serum bilirubin concentration at
presentation, the duration of the PTBD, the average bile output
from the PTBD, the numbers who had malignancy and the
presence of a septic focus (fable IT). Both groups also underwent
a similar number of major operations although the nature and
extent of surgery were difficult to quantify.

Endotoxaemia
The incidence of endotoxaemia in both the groups is shown in
Fig. 2. Preprocedure serum bilirubin levels were not significantly
different in patients with or without preoperative portal endo-
toxaemia[14(l1-24)mgldland 13(l0-24.2)mg/dl, respectively]
or systemic endotoxaemia [14.8 (11-24) mg/dl and 11 (10-24.2)
mg/dl, respectively]. There was a decrease in intraoperative portal
endotoxaemia after bile salt administration and bile refeeding but
this was not statistically different. However, there was no differ-
ence between pre- and intraoperative systemic endotoxaemia in
both the groups. Postoperative systemic endotoxaemia decreased
in both the groups; the decrease was slightly greater in the patients
who were refed bile (Fig. 2).

Renal function
The median preoperative Ccr of both the groups [oral bile salt
group 56.1 (15.6-108.4) mVminute; bile refeeding group 31.5
(14.2-108) ml/minute] was not significantly different. One pa-
tient in the bile salt group and 3 patients in the bile refeeding group
had renal failure. This indicates that patients in the bile refeeding
group had a more severe impairment of renal function (Fig. 3).

There was a significant increase in postoperative Ccr after bile
salt therapy (p<0.05), but not after bile refeeding (Fig. 3). Five
patients in the bile salt group (63%) and 4 (50%) in the bile
refeeding group had a significant increase in postoperative Ccr
(greater than 20% of the preoperative values; Fig. 3). All patients
who had evidence of preoperative renal failure recovered from it
postoperatively. Only one patient in the bile salt group had
postoperative renal failure (Ccr 7.6 mVmin)-the only patient
who had a fall in Ccr postoperatively. This patient had persistent
endotoxaemia and multiple other problems-upper and lower
gastrointestinal haemorrhage, PTBD-induced haemobilia and
coagulopathy.
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FIG 3. Pre- and postoperative creatinine clearance in both groups

Relationship between endotoxaemia and renal Ccr
All 4 patients with renal failure had systemic endotoxaemia
preoperatively, although concurrent portal endotoxaemia existed
in only 3 patients; all of whom were from the bile refeeding group.
The preoperative median Ccr was lower in patients with
preoperative systemic endotoxaemia than in those without endo-
toxaemia (bile salt group 35.4 [15.6-47.5] and 77.4 [64.7-108.4],
p=0.021 ;bile refeeding group 18.6 [14.2-27.3] and 51.3 [35.7-
108], p=0.20). Improvement in Ccr was greater in patients who
did not have intraoperative portal or systemic endotoxaemia than
in patients who did (fable 1lI). This rise in Ccr was noticed only
in the bile refeeding group (fable Ill).

DISCUSSION
Endotoxaemia is an important cause of renal failure in patients
with obstructive jaundice.v'":'? In our study endotoxin was
detected in the systemic blood samples of all the 4 patients who
had renal failure preoperatively. In the single patient with post-
operative renal failure, systemic endotoxaemia had persisted in
the postoperative period. Pain and Bailey" showed that in 60-75%
patients with obstructive jaundice there was a diminution in the
glomerular filtration rate after surgery and that renal impairment
was rare in the absence of endotoxaemia. Jaundiced patients who
have endotoxaemia are known to have a lower Ccr before surgery,
as well as a lower Ccr after operation than those without endotox-
aernia.? We concur with these observations and also the median
Ccr being lower in endotoxaemic patients than in those who were
not. In our patients, the increase in Ccr in endotoxaemic patients
after either form of therapy was less than in non-endotoxaemic
ones (Table 1lI).7.8.'7Bile salts and bile refeeding improved renal
function possibly through their anti-endotoxaemic effect.

Both bile salts and bile have proved to be anti-endotoxaemic
in humans-":" as well as in experimental animals. 10.18 In animals,
sodium deoxycholate was found to have a more potent anti-
endotoxaemic action than whole bile. J(J However, there has, to our
knowledge, been no study comparing these two forms of anti-
endotoxaemic therapy in humans. Both preoperative bile salt
administration and bile refeeding caused a reduction in intra-
operative portal and postoperative systemic endotoxaemia.
Intraoperative systemic endotoxaemia was unchanged after either
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TABLEIII. Changes in creatinine clearance [median (range)]
between preoperative and postoperative values in
endotoxaemic and non-endotoxaemic patients

Intraoperative Preoperati ve Postoperative
endotoxin status Ccr (ml/minute) Ccr (mllminute)

Bile salt group
Positive
Portal (n=3} 39.6 (31.2-108.4) 34.7 (7.6-151.5)
Systemic (n=4) 35.4 (15.6-64.7) 39.3 (7.6-87.0)
Negative
Portal (n=5) 64.7 (15.6-8\.7) 87.0 (44-145.1)*
Systemic (n=4) 77.4 (47.5-108.4) 118.4 (86.7-151.5)

Bile refeeding group
Positive
Portal (n=3) 27.3 (14.2-47.1) 30.9 (28.6-34.7)
Systemic (n=5) 19.5 (14.2-108) 34.7 (28.5-82.5)
Negative
Portal (n=5) 35.7 (17.6-108) 36.3 (26.6-88.6)
Systemic (n=3) 35.7 (27.3-55.4) 38.7 (26.6-88.6)

*p<0.05 Wilcoxon's signed rank test

form of therapy. A significant reduction of intraoperative portal
and postoperative systemic endotoxaemia after administration of
ursodeoxycholic acid has also been reported by Thompson et al'"
and a reduction in both intraoperative portal and systemic endo-
toxaemia has been reported in other studies.v"

If the endotoxaemia is gut-derived.P:" the reduction in
intraoperative portal endotoxaemia after oral bile salt administra-
tion or bile refeeding may be due to the restoration of intraluminal
bile salt concentration. 10.20 Impaired reticuloendothelial cell func-
tion can be detected as early as one week after biliary obstruction"
and may allow ingress of bacterial endotoxins into the systemic
circulation. Stress-induced endotoxaemia at surgery" may have
accounted for the absence of change in the incidence of
intraoperative systemic endotoxaemia found in our study.

The median increase in Ccr postoperatively was significant
only in the bile salt group (p<O.05) and in 5 patients in the bile salt
group compared with 4 in the bile refeeding group who showed
improvement in renal function postoperatively. This could be due
to the greater anti-endotoxaemic potential of sodium deoxycholate
than whole bile IS which has only minimal quantities of sodium
deoxycholate produced by secondary bacterial degradation in the
gut. 23 It may also be due to the worse preoperative renal status of
patients in the bile refeeding group (median Ccr 31.5 ml/minute
compared to 56.1 ml/minute in the bile salt group); and also
because 3 (38%) patients in the bile refeeding group having renal
failure compared to 1 (13%) in the bile salt group. Preoperative
renal dysfunction is one of the factors known to adversely affect
renal function postoperatively. INevertheless, all 3 patients in the
bile refeeding group recovered from renal failure. We cannot
comment, therefore, on whether bile refeeding is more effective
than oral bile salts for improving renal function in jaundiced
patients. We are presently carrying out a larger study with
quantitative endotoxin measurement, to try and answer this ques-
tion.

PTBD alone, without bile refeeding does not prevent renal

complications and has no effect on postoperative mortality."
Whether or not PTBD should be done is a matter of debate.24-28

However, whenever PTBD is employed as a method of preoperative
decompression, we suggest that the bile should be refed. With
proper explanation, support and care, patient compliance can be
ensured. Bile refeeding is a cost-effective substitute for bile salts
which are expensive and not always available.
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