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Postoperative intestinal obstruction in patients with biliary
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Abstract

Purpose This study aimed to investigate the negative effects of intestinal obstruction for jaundice-free native liver survival
after Kasai portoenterostomy (PE) for biliary atresia (BA).

Methods We retrospectively reviewed the records of patients who underwent PE for BA between 2006 and 2019. We evalu-
ated the postoperative morbidity of intestinal obstruction for up to 2 years after PE and the effects of intestinal obstruction on
jaundice-free native liver survival. On the basis of their initial operation, patients were divided into open portoenterostomy
(Open-PE) and laparoscopic portoenterostomy (Lap-PE) groups, and morbidity was compared.

Results Of the 87 patients reviewed, 6 (6.9%) patients developed postoperative intestinal obstruction and underwent surgery
to relieve the obstruction. The morbidity of early postoperative intestinal obstruction was 1.68 per 10,000 person days. The
jaundice-free native liver survival rate among patients who once achieved jaundice-free status after PE was significantly
lower in the patients with intestinal obstruction compared to in those without intestinal obstruction (0% vs. 73.8%; RR=3.81,
p=0.007). No significant differences were seen in postoperative intestinal obstructions between the Open-PE and Lap-PE
groups (p =0.242).

Conclusions Intestinal obstruction negatively impact jaundice-free native liver survival, even in patients who once achieved
jaundice-free status after PE for BA.
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Introduction

Biliary atresia (BA) is the most severe liver disease in neo-
nates and early infancy. Kasai portoenterostomy (PE) is the
first-line treatment to facilitate bile drainage. If PE fails to
drain the bile, liver transplantation is the only means of sur-
vival for patients with BA. In Japan, 60% of patients with
BA achieve postoperative decreases in serum bilirubin levels
at 1 year of age [1]. The anicteric transplant-free survival
rates at 5 and 20 years are approximately 60% and 50%,
respectively [2].
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Cholangitis is the most common complication that occurs
after PE, and recurrent attacks of cholangitis are a prognostic
marker for rapid liver failure resulting in the requirement for
early liver transplantation [3].

Intestinal obstruction is a common complication that
occurs after abdominal surgery. Intestinal obstruction can
cause congestion of the intestinal bacteria and increase
intra-intestinal pressure. Congestion of intestinal bacteria
can cause ascending cholangitis. Increased intra-intestinal
pressure may affect the porta hepatis through the Roux-en-Y
limb, and the high pressure may destroy the fragile biliary
drainage system. Thus, postoperative intestinal obstruction
can cause ascending cholangitis after PE and impede biliary
excretion, which can result in liver failure.

To the best of our knowledge, there have been no studies
on the morbidity and influence of postoperative intestinal
obstruction on biliary secretion after PE for BA manage-
ment. This study was conducted to determine the effects of
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postoperative intestinal obstruction on jaundice-free native
liver survival after PE for BA within the first 2 years after
surgical treatment for BA.

Patients and methods

We retrospectively reviewed the records of patients who
underwent PE for BA in our hospital between January 2006
and March 2019. The study was approved by the Ethics
Committee (Ref No. 2020-0058).

First, we evaluated the postoperative morbidity and inter-
ventions associated with intestinal obstruction for up to
2 years after PE for BA. The observation period ended when
the patient underwent transplantation or died within 2 years
after PE. The effects of intestinal obstruction on jaundice
clearance and the need for liver transplantation were inves-
tigated as short-term outcomes. Jaundice-free native liver
survival was evaluated at the end of the observation period.

Next, patients were divided into two groups according
to the initial operation they underwent: open portoenteros-
tomy (Open-PE) and laparoscopic portoenterostomy (Lap-
PE). We compared the postoperative incidence of intestinal
obstruction between the two groups. Early postoperative
management differed between the two groups. In the Open-
PE group, most patients started ingestion on postoperative
day (POD) 5, and steroids were administrated starting on
POD 7. In the Lap-PE group, patients started ingestion on
POD 3, and steroids were administrated starting on POD 5
in most cases. However, out-patient management, such as
medication for choleretics and intestinal flora, was similar
in both groups.

Data are expressed as the median and range. Statistical
analysis was performed using a Fisher’s exact test for cate-
gorical variables and a Mann—Whitney U test for continuous
variables. P <0.05 was considered statistically significant.

Results

We identified 87 patients who underwent PE during the
study period. Among them, six patients (6.9%) developed
intestinal obstruction within 2 years after the initial surgery
for BA. The median (range) duration to early postoperative
intestinal obstruction was 248 (9-593) days. The overall
morbidity rate was 1.68 per 10,000 person days. No signifi-
cant differences were observed in terms of the sex, age at
first operation, type of BA, initial PE factors (Open-PE or
Lap-PE, blood loss, operation time), and revision history
between patients with and without intestinal obstruction
(Table 1). The jaundice-free rate at the end of the observa-
tion period was significantly lower in patients with intestinal
obstruction compared to in those without intestinal obstruc-
tion [0% (0/6) vs. 55.6% (45/81), respectively; RR=2.25,
p=0.010]. All six patients with postoperative intestinal
obstruction required liver transplantation due to jaundice
(100% vs. 39.5%; RR=2.53, p=0.006). Next, we focused
on the patients who achieved jaundice-free status at least
once. There were 65 patients whose jaundice was resolved
after PE. Twenty-two patients including 2 ileus patients, who
never achieved jaundice-free status after PE, were excluded
from the comparative study. Four out of six patients had
once achieved jaundice-free status after PE before intestinal
obstruction. However, those four patients all experienced
jaundice recurrence after intestinal obstruction, and required

Table 1 Comparison of patient

.. . Patients with 10 Patients without IO p value
characteristics variables
between the patients with/ n 6 (6.9%) 81 (93.1%)
without intestinal obstruction Female 4(66.7%) 54.(66.7%) |
Age of first operation 62 (45-95) 62 (28-144) 0.834
Type of BA I/II/III 0/0/6 6/0/75 1
The initial operation
Open-PE/Lap-PE 2/4 46/35 0.401
Blood loss(g) 30 (6-35) 39 (3-367) 0.304
Time (min) 289 (209-458) 285 (167-497) 0.627
Revision 0 (0%) 23 (28.4%) 0.334
Jaundice disappearance rate after PE 4/6 (66.7%) 61/81 (75.3%) 0.640
Jaundice-free native liver survival rate among 0/4 (0%) 45/61 (73.8%) 0.007
patients who had once achieved jaundice-free
status
Requirement of liver transplantation 6/6 (100%) 32/81 (39.5%) 0.006

PE portoenterostomy, /O intestinal obstruction

Values are presented as n (%) or median (range)
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liver transplantation. Among the 65 patients whose jaundice
was resolved by PE, the jaundice-free native liver survival
rate at the end of the observation period was significantly
lower in those with intestinal obstruction than in those
without intestinal obstruction [0/4 (0%) vs. 45/61 (73.8%),
respectively; RR=3.81, p=0.007].

We reviewed the records of patients with intestinal
obstruction after PE (Table 2). All six patients needed sur-
gery for intestinal obstruction. Two patients underwent
operation 2 or 4 days after a nasogastric tube was placed,
whereas the other four patients underwent emergency opera-
tion. In all patients, the cause of obstruction was related to
the Roux-en-Y limb. Four patients had a fibrous band near
the Roux-en-Y anastomotic site, and one patient underwent
intestinal resection because of an internal hernia constructed
with the ascending jejunal limb, which adhered to the liver
biopsy scar.

Two patients with intestinal obstruction on POD 9 and
POD 15 showed no jaundice-free status after PE, and one
underwent liver transplantation within 1 year after PE. The
other patient, who had congenital heart disease, died due
to intracranial hemorrhage 6 months after a radical cardiac
operation while waiting for a liver transplant. The other four
patients achieved jaundice-free status with their native liver
after PE. However, jaundice recurred after the operation for
intestinal obstruction, resulting in a requirement for liver
transplantation. One patient with jaundice continues to wait
for a liver transplant at the time of writing.

Two patients who developed intestinal obstruction soon
after PE experienced no cholangitis until liver transplanta-
tion. Two patients experienced several attacks of cholangitis
before and after intestinal obstruction. Two patients with
multiple bile lakes after intestinal obstruction had prolonged
fever due to cholangitis; these patients had no history of bile
lakes before intestinal obstruction (Fig. 1).

Patients were stratified on the basis of the type of opera-
tion: Open-PE (n=48) and Lap-PE (n=39) (Table 3). Of
the six patients with postoperative intestinal obstruction,
two were from the Open-PE group (4.2%; 2/48), while the
remaining four patients were from the Lap-PE group (10.3%;
4/39). No significant difference was seen in the morbidity
rate between the Open-PE and Lap-PE groups (0.97 vs. 2.67
per 10,000 person days, respectively; p=0.242).

Discussion

Previous studies have reported an incidence rate of intestinal
obstruction after Open-PE for BA of approximately 3—8%
[4, 5], which was similar to our study (6.9%, 6/87 patients;
4.2%, 2/48 Open-PE group; 10.3%; 4/39 Lap-PE group). In
the present study, all six patients with intestinal obstruc-
tion had persistent jaundice and eventually required liver

transplantation. The jaundice-free native liver survival dif-
fered significantly between patients with and without intes-
tinal obstruction. However, no significant difference was
observed in patient characteristics that impacted the need for
liver transplantation between patients with and without intes-
tinal obstruction [6, 7]. Thus, the present study considered
postoperative intestinal obstruction as a novel etiopathology
that causes jaundice secondary to biliary obstruction. Bile
secretion from the hepatic hilum after PE depends on a fine
and fragile structure similar to the bile duct [8]. Therefore,
this fine fragile “pseudo-bile duct” may have been damaged
due to an increase in intra-intestinal pressure and bacterial
translocation caused by postoperative intestinal obstruction.
Two patients with early postoperative intestinal obstruction
never achieved jaundice-free status. Therefore, in those two
patients, it was difficult to affirm that liver transplantation
was caused by intestinal obstruction. On the other hand,
four patients who became anicteric after the initial opera-
tion subsequently developed recurrent jaundice after intes-
tinal obstruction. Among the 65 patients whose jaundice
was resolved by PE, the jaundice-free native liver survival
rate at the end of the observation period was significantly
lower in patients with intestinal obstruction than in patients
without intestinal obstruction. Therefore, the findings sug-
gest that intestinal obstruction independently has a negative
impact on biliary secretion, resulting in recurrent jaundice
and subsequent liver transplantation.

In all six patients, the formation of fibrous bands or adhe-
sions near the Roux-en-Y anastomotic site caused intestinal
obstruction. The internal pressure in the ascending jejunal
limb may have readily increased because the origin of the
obstruction was close to the Roux-en-Y anastomotic site.
Laparoscopy is reported to be associated with a significant
and sustained decrease in the rate of intestinal obstruction
[9]. However, there are no comparative reports of intestinal
obstruction between Lap-PE and Open-PE. In our review, we
found no significant difference in the incidence of intestinal
obstruction between patients who underwent laparotomy or
laparoscopic surgery, which was contrary to our hypothesis.
As part of the standard institutional protocol at our hospi-
tal, Roux-en-Y anastomosis is created outside the umbilical
incision during Lap-PE. Therefore, the risk of fibrous adhe-
sion formation around the Roux-en-Y anastomotic site is
comparable between laparotomy and laparoscopic surgery.
Four of the six patients who underwent emergency opera-
tion for intestinal obstruction developed recurrent jaundice.
Even short-duration intestinal obstructions that cause high
intra-intestinal pressure could affect bile secretion, resulting
in recurrent jaundice.

In four of the six patients with intestinal obstruction,
postoperative cholangitis was not responsible for subse-
quent liver transplantation. In the present study, it is uncer-
tain whether intestinal obstruction caused cholangitis.
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Fig. 1 Enhanced computed
tomography after portoenter-
ostomy. (A) Before intestinal
obstruction. (B) After intestinal
obstruction. Multiple bile lakes
suddenly appear throughout the
liver

Table 3 Comparison of patient characteristics variables between the
Open-PE group and Lap-PE group

Open-PE Lap-PE p value
n 48 (55.2%) 39 (44.8%)
Female 29 (60%) 29 (74%) 0.17
Age of first operation 74 (35-144) 55(28-89) <0.05
Revision 11 (229%) 12(30.8%) 0.409
Postoperative 10 2 (4.2%) 4 (10.3%) 0.265
10 morbidity (/10,000 person 0.97 2.67 0.242

days)

Liver transplantation 18 (37.5%) 18 (46.2%) 0.512
Jaundice free at the end of 28 (58%) 17 (44%) 0.171

observation

PE: portoenterostomy, /O: intestinal obstruction

Values are presented as n (%) or median (range)

However, two patients revealed multiple bile lakes after
intestinal obstruction, indicating that intestinal obstruction
could result in the obstruction of biliary secretion from the
“pseudo-bile duct” at the hepatic hilum.

Honna et al. [10] reported that in 1 of the 41 patients
who underwent the replacement of the antireflux valve, the
Nakajo antireflux valve prevented the incidence of cholan-
gitis in conditions such as intestinal obstruction. Creating
an antireflux valve at the Roux-en-Y anastomotic site may
be useful to prevent an increase in intra-intestinal pressure
within the ascending jejunal limb and maintain bile secre-
tion. However, there is no clear evidence that an antireflux
valve prevents cholangitis in clinical settings. A single-
center study that evaluated the routine implementation of an
antireflux valve reported a high rate of anicteric transplant-
free survival [11]. Therefore, it is necessary to prospectively
investigate whether an antireflux valve prevents an increase
in the internal pressure of the hepatic hilum whenever the
intra-intestinal pressure is elevated and whether this valve
helps prevent ascending cholangitis.

Our study had some limitations, including the retrospec-
tive design and small number of patients. Further prospec-
tive studies with more patients are required to validate the

effect of postoperative intestinal obstruction on the outcome
of patients with BA.

Conclusion

Intestinal obstruction following PE for BA can result in per-
sistent jaundice and reduce jaundice-free native liver sur-
vival. Intestinal obstruction can independently cause recur-
rent jaundice and subsequent liver transplantation for the
patients who once achieved jaundice-free after PE for BA.
Further, there is no significant difference in morbidity of
intestinal obstruction between patients who undergo open
or laparoscopic portoenterostomy.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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