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Abstract

AIM: To help the surgeon in decision making when
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treating a patient with recurrent gallstone ileus (RGSI).

METHODS: A systematic review related to RGSI was
performed using the databases CINAHL, EMBASE,
MEDLINE via PubMed from May 1912 to April 2015.
All languages were included and the grey literature
was also searched. The abstracts were explored for
relevance to the topic and full texts obtained as appro-
priate. A manual search was carried out by scrutinising
the reference lists of all the full text articles and
further articles were identified and obtained. Total of
903 articles were identified, 656 were excluded after
abstract review, 247 full text articles were reviewed and
91 articles selected for final analysis. There were 113
cases of RGSI.

RESULTS: There were 113 cases of RGSI reported in
91 articles. The majority of the recurrences, 62.6%,
occurred within 6 wk of the index event. The male to
female ratio was 1:7. The mean age was 69.6 years (SD
11.2) with a range of 38-95 years. The small bowel was
the commonest site of impaction (92.2%). Treatment
data was available for 104 patients. The two main
operations performed were: (1) Enterolithotomy without
repair of biliary fistula in 70.1% of all patients with a
procedural mortality rate of 16.4% (12/73) and (2) a
single stage surgery approach involving enterolithotomy
with cholecystectomy and repair of the biliary enteric
fistula in 16.3% with a procedural mortality of 11.7%
(2/17). A subset analysis over last 25 years showed
mortality from eneterolithotomy was 4.8% while single
stage mortality was 22.2%. Enterolithotomy alone was
the commonest operation performed for RGSI with four
patients (5.4%) having a further recurrence of gallstone
ileus.

CONCLUSION: Enterolithotomy alone or followed
by a delayed two-stage treatment approach is the
preferred choice offering low mortality and reduced risk
of recurrence.
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Biliary-enteric fistula; Intestinal obstruction
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Core tip: Recurrent gallstone ileus, is an acute but
rare surgical condition and there is no clear evidence
at present as to the appropriate management of this
surgical condition. This review will provide a framework
to help decision making for this condition when
confronted as an emergency by the general surgeon.
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INTRODUCTION

Gallstone ileus (GSI) is a rare entity first described in
1654 by Bartholini’*?, GSI is a result of an inflamed
gallbladder becoming adherent to an adjacent part of
the enteric system and discharging its stones into the
enteric lumen through formation of a biliary-enteric
fistula®®!. It is estimated that 80% of intraluminal
stones will pass spontaneously™, Gallstones measuring
more than 2.5 cm in diameter are a risk factor for
impaction and causing bowel obstruction”’; the latter
is referred to as GSI. The mainstay of management is
surgical treatment involving enterolithotomy alone or
combined with a cholecystectomy and repair of biliary-
enteric fistula as a single stage procedure.

Recurrent gallstone ileus (RGSI) is usually a conse-
quence of an untreated biliary-enteric fistula with
cholelithiasis™®. An alternative hypothesis is the presence
of a non obstructive biliary calculus more proximal
in the small intestine which escaped detection at the
first operation despite the need to palpate the entire
small bowel looking for a second stone'. Predicting
the risk of RGSI at the time of first operation is difficult.
The literature reports an estimated risk of RGSI of
5%-8%""*2,

When a patient presents with RGSI the surgeon
will not only have to consider how to deal with the
emergency obstruction but also how best to manage
the cause of the recurrence. There are advocates for
enterolithotomy alone without dealing with the biliary-
enteric fistula, as low morbidity and mortality are
perceived to be associated with this approach. However
the advantages of repairing the fistula include preventing
recurrence, ascending cholangitis and gallstone related
complications!****!, These issues are similar to the ones
at primary presentation of Gall Stone ileus but increase
in significance now as at the primary presentation the
risk of recurrence is only 5%-8%.

Roishidenge ~ WJGS | www.wjgnet.com

Mir SA et a/. Recurrent gallstone ileus: Systematic review

153

Although there have been several reviews of GSI,
there has been no review focusing on RGSI since 1998™*,
Following a case in our hospital where a patient presented
with two recurrences of GSI'*®!, we performed an up to
date systematic review to gain a better understanding
of its presentation, management and outcomes. This
review will assist clinicians with the management of this
rare but important condition.

Aim

To perform a systematic review of the literature from May
1912 to April 2015 to accumulate a body of evidence to
help dlinicians in the management of patients with RGSI.

MATERIALS AND METHODS

An electronic search was performed using CINAHL,
EMBASE, MEDLINE via PubMed, from inception of each
database to April 2015. A web-based search was also
carried out using the Boolean Internet search engine
“Google”. The search terms used were; “recurrent” or
“recurrence” and “intestinal obstruction”, “gallstone”
or “GSI". The search included articles written in any
language.

The abstracts were explored for relevance to the
topic and full texts obtained as appropriate. A manual
search was carried out by scrutinising the reference
lists of all the full text articles and further articles were
identified and obtained.

A search of the grey literature was undertaken by
searching the Royal College of Surgeon’s website and a
search of the grey literature database Open Grey http://
www.opengrey.eu/. No further articles were identified.

Thirty-six articles of potential relevance in languages
other than English were identified. All the articles were
translated by native speakers in health related pro-
fessions. The translations were independently reviewed
by the authors before a decision was made about
whether the papers were relevant for this review. Of the
36 articles identified, 20 were subsequently included.

Inclusion and exclusion criteria
The definition of a RGSI event was based on a confirmed
recurrence of intestinal obstruction by a gallstone demon-
strated radiologically or intra-operatively. No article with
a case of recurrence of GSI was excluded; papers with
incomplete data were included.

Data extraction

Two authors (MS and ZH) independently extracted the
data. Data extracted included the names of the authors,
date of publication and language. Other data included
demographic information about each patient and clinical
data such as surgical history, stone characteristics,
time interval from the first operation to onset of sym-
ptoms, search for second stone at the time of first
operation, site of obstruction and its relation to previous
enterolithotomy, and details of the surgery performed.
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Records identified through database searching,
additional records identified through bibliography
and internet search
(7 = 903)

Abstracts read and records excluded
as did not meet the inclusion criteria
(n = 656)

Full-text articles assessed for

eligibility (7 = 247)

Full-text articles excluded as no
cases of RGSI
(n =154)
Full text article not available (7 = 2)

Studies included for analysis
(n=91)
Total cases of RGSI = 113

54 Case reports
(54 cases)

34 Case series of GSI
(52 cases)

3 Literature reviews
(7 cases)

Figure 1 PRISMA flow diagram. RGSI: Recurrent gallstone ileus.

Mortality and morbidity were also noted.

Data analysis
The data analysis was limited to descriptive statistics.
No meta-analysis was performed.

RESULTS

The search identified 903 articles from multiple sources
as described. Ninety one articles were eventually
included (Figure 1). These included 54 individual case
reports, 34 case series and 3 review articles!®*”*8],
There were 113 cases of RGSI documented in the 91
articles. Full data were not available on all the categories
of interest. Consequently the denominator for each
category varies. This is made explicit in the text.

Demographic information
Data on age was available for 89 people. The mean age
of these patients was 69.6 years (SD 11.2) with an age
range of 38-95 years. The average age in males was
64.5 years (SD 15.1) with an age range of 38-94 years.
The average age in females was 70.4 years (SD 10.4)
with an age range of 44-95 years.

Data on gender was available for 99 cases. There
were 12 males and 87 females (M: F ratio of 1:7). It
was not possible to extract the data for age and gender
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in some case series where data was provided as an
aggregate.

The treatment strategies were divided into two broad
categories: (1) treatment to relieve intestinal obstruction
alone; and (2) treatment to prevent recurrence, i.e.,
enterolithotomy + cholecystectomy + repair of biliary
enteric fistula.

Treatment for primary GSI (n = 106)
We looked at the treatment given for the first episode
of GSI that resulted in subsequent recurrence. Data
for treatment of this primary gall stone ileus was
available for 106 of the 113 patients. The first episode
of GSI was treated with enterolithotomy in 92 patients,
86.7%. Five people (4.9%) were treated conservatively
and offending stone removed via rectum. A single
stage surgical approach in two patients (1.9%) still
resulted in RGSI. The two patients treated by a single
stage procedure by Rodriguez™® developed recurrence
of symptoms two weeks postoperatively. Rodriguez
does not mention whether a second stone was missed
at the time of the first operation. Other operations
included small bowel resection, colostomy, pyloroplasty,
gastrostomy accounting for 11.7%.

Cooperman™® performed transverse colotomy for
GSI in a patient who had cholecystostomy three months
prior to the first episode of GSI.
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Table 1 Surgery for relief of intestinal obstruction alone and

mortality (7 = 87)

Treatment n %  Mortality %
Enterolithotomy" 73 839 12 16.4
Small bowel resection 4 45 1 25
Conservative +/manual evacuation 8 9.1 2 25
OGD YAG laser lithotripsy 1 1.1 0 0
Loop colostomy 1 1.1 0 0

'Seven patients from this group went on to have an elective cholecyst-
ectomy with biliary-enteric fistula repair with no mortality.

Time interval to recurrence (n = 107)
The majority of the recurrences were experienced in the
early postoperative period.

In our review, 67 of 107 patients (62.6%) expe-
rienced recurrence within six weeks of being treated for
GSI. Within six months 91 of the patients out of 107
(85%) had experienced recurrent symptoms. The range
varied from 1 d to 3287 d. The median time was 26 d
with an interquartile range of 10-90 d.

Of the 16 patients who presented with RGSI after six
months, nine had a recurrence of symptoms between
six months and a year and seven patients a year or
more after the index procedure. We could not elicit data
on whether the entire small bowel was palpated for a
second gallstone at the primary operation, i.e., whether
the reason for RGSI was a missed second gallstone at
primary presentation.

Site of recurrent obstruction (n = 103)

The ileum was the commonest site of the stone im-
paction. Small bowel was the site of obstruction in
92.2% of the patients with RGSI. The recurrent stone
was impacted in ileum in 49.5% of the patients. Colon
and rectum impaction was seen in 3.8% of the cases
respectively.

Size of the stone (n = 56)
The mean size of the obstructing stone was 3.6 cm with
a range of 1.5-6 cm. The smallest stone that caused
obstruction in the small bowel was 1.5 cm™ and in the
large bowel was 3 cm'®".,

The size of the stone appeared to have no correlation
with the site of obstruction. The largest impacted stone,
measuring 6 cm, was found in the duodenum. The
largest stone in the small bowel was 5.5 cm and in the
large bowel, 5 cm.

Number of stones (n = 84)
At the time of second laparotomy for RGSI, intestinal
obstruction occurred as a consequence of a single stone
in 75 cases (89.2%). Two or more stones were found in
9 cases (10.7%), information was not available for 29
cases.

Goldstein™! published a case in which multiple
stones were found at both the laparotomies for GSI.
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Table 2 Types of single stage surgery and mortality (7 = 17)

Treatment n %  Mortality %
Enterolithotomy/resection plus 14 823 2
cholecystectomy with biliary-enteric

fistula repair

Cholecystostomy and repair of biliary 2 117 0 11.7
enteric fistula

Right hemi-colectomy and 1 58 0
cholecystectomy

Shape of the gallstone (n = 36)

The vast majority of the gallstones were faceted in
shape. Where the information was found 83.3% of
the patients (30 of 36) were faceted in shape. In case
of a faceted stone being found at the first surgery the
likelihood of finding a second stone is very high and
multiple authors have advocated a through search of
the residual GI tract to omit recurrence of GSI.

Previous enterolithotomy site and stone impaction (n =
75)

The information comparing the site of obstruction at
the first and the second episode was available for 75
patients. In 32 patients (42.5%) the site of impaction
was distal to the previous enterolithotomy. In 17
patients (22.6%) the stone impacted at the site of the
previous repair, while in 26 patients (34.6%) the site
of impaction was proximal to the site of the previous
enterolithotomy.

Treatment strategies and mortality in RGSI
Information related to specific treatment for RGSI was
available in 104 patients.

In our review the following treatment strategies were
adopted.

Surgery on the impacted stone alone™*>*"%'¢18%7%
Enterolithotomy was performed on its own as the main
surgical method of relieving the intestinal obstruction
in RGSI in 73 patients. When performed on its own it
carried a mortality rate of 16.4% (Table 1).

Seven patients treated initially with enterolithotomy
alone underwent a staged elective cholecystectomy
and repair of the biliary-enteric fistula for the RGSI®'*
1617,3942,51,33,57.61.7677] ' One of these seven patients had a
Cholecystostomy with their enterolithotomy®". There
was no mortality in this group (Table 1).

Other methods to relieve the obstruction were
occasionally used. In one patient a stone impacted at
the pylorus was dealt with using endoscopic YAG laser
lithotripsy accessing the stone by gastroscopylogie'®.
Four patients had small bowel resection with one death,
giving a mortality of 25% (Table 1).

Single stage surgery”*"*"
Only 17 patients had single stage surgery and one of
them died giving a mortality rate of 11.7% (Table 2).
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Table 3 Morbidity related to recurrent gallstone ileus treatment (7 = 36)

Morbidity Enterolithotomy  Single stage definitive
n =28 surgery
n=38
No complications 10 5
Wound related-infection, dehiscence 7 1
Anastomosis related, including leak, fistula, intra-abdominal abscess 2 1
Other medical complications, sepsis, MI, pneumonia, renal failure 9 1

NO su’,geryﬂ8,24,88-91]
Eight patients were treated conservatively with a 25%

mortality rate (Table 1). Pybus™® and Foss®"! each
described a person with RGSI not operated on who
died and whose RGSI was diagnosed at post-mortem.
A conservative approach led to spontaneous passage of
the obstructing stone in four cases!*®%, Rectal impaction
of stone necessitated manual evacuation of stone in two
patientst®",

The mean age of patients in the group who received
enterolithotomy alone (data available for 62/73) was
70.5 years (SD 10.5, 47-95 years). The average age
of patients in the single stage surgery group (data avail-
able for 12/17) was 65 years (SD 13.8, 38-88 years).
The youngest patient to have RGSI was 38 years of
age, had Crohn’s disease, and was treated with right
hemi-colectomy and definitive single stage surgery.
The oldest patient, 95 years of age, was treated with
enterolithotomy and survived.

Morbidity
Data on postoperative morbidity was reported for 36
patients (Table 3). Wound related complication in terms
of abscess and wound dehiscence were reported in
8 patientS[Z'16’24’34’36’40’49’51'64’77’78’83]. Haq[so] reported on
a suture line breakdown after a closure of enterolit-
hotomy that was managed conservatively leading to
enterocutaneous fistula. McGreevy™® also reported an
enterocutaneous fistula after enterolithotomy for RGSI
which was treated with conservative management.

Four case reports also mentioned a recurrent episode
of GSI after second enterolithotomy™® %737,

RGSI treatment in last 25 years

In recent years there has been an improvement in
surgical techniques and perioperative care and therefore
a subset analysis of treatment outcomes over the last
25 years (1990-2015) was performed.

Thirty published cases of RGSI were found. Twenty
one patients (70%) were treated with enterolithotomy
with one death (mortality rate 4.8%). This compares
with 11 deaths in 52 patients in the previous 77 years
for enterolithotomy giving a 21.2% mortality rate (1912
-1989).

Nine patients had single stage surgery (30%)
between 1990 and 2015, with two postoperative deaths
giving a mortality rate of 22.2%. This compares with no
deaths in 8 patients having single stage surgery in the
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previous 77 years (1912-1989) giving a mortality rate
of 0%.

With regard to morbidity in the last 25 years, one
patient in the single stage group had an intra-abdominal
abscess and five patients in the enterolithotomy group
had complications related to wound infection (two),
evisceration (one), C.diff infection (one) and respiratory
failure (one).

DISCUSSION

The literature reports an estimated risk of RGSI of
5%-8%""%">"1, However reporting of RGSI is probably
underestimated because the figures are based on
published case reports or series.

The management of RGSI presents a dilemma for
the surgeon. Should one only deal with the presenting
obstruction once more, in which case an enterolitho-
tomy will suffice, or should one now also deal with
the cause of the recurrence in which case additional
cholecystectomy and repair of biliary-enteric fistula
will be needed. We sought to review existing literature
that would help clinicians choose appropriate treatment
strategies when faced with RGSI.

In our review RGSI mainly occurred in patients who
had their primary GSI treated with enterolithotomy
(86.7%). However two patients who had RGSI had
single stage surgery including biliary-enteric fistula
repair at the initial episode!™. The latter suggests that
recurrence can be due to pre-existing stones in the
bowel that have been missed. Identification of multiple
stones at the outset is therefore likely to be helpful.
While a pre operative CT scan may help, careful per
operative manual searching for additional stones is
crucial. The authors have personal experience with a
patient who had two episodes of recurrent Gall Stone
Ileus having been noted to have visible stones within
the gall bladder on the CT scan at the time of initial and
second presentation™®.

With regard to per operative searching for additional
stones, the shape of the index stone may be a useful
indicator. The presence of a faceted or a cylindrical
stone at the time of first surgery suggests presence of
multiple stones!®. Most of the articles in our review did
not comment on the shape of the stone but of the 36
articles that did, 83.3% of the stones were faceted. This
suggests that a search for additional stones may be
required more often than not, and that the search will
be productive.
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Treatment of RGSI is usually surgery, though our
review found eight cases that had been dealt with
conservatively. The mortality in these latter cases was
very high (25%) and therefore should be avoided unless
severe co-morbidities prohibit surgical intervention.

The surgical options include enterolithotomy alone
with removal of the stone thus relieving the obstruction
or an enterolithotomy with a definitive operation invo-
Iving cholecystectomy and repair of the biliary-enteric
fistula in order to prevent future RGSI.

Enterolithotomy alone is seen as technically less
demanding than single stage surgery. The increased
complexity of the latter procedure theoretically carries a
higher operative risk. In addition, elderly patients with
multiple medical co-morbidities may present a greater
physiological risk and this has to be factored into the
management of RGSI.

In our review of RGSI cases comparing the recent 25
years to the preceding 77 years, the operative mortality
for single stage surgery was 22.2% (1990-2015)
compared to 0% (1912-1989). This is despite advanced
in surgical techniques and perioperative care. However
these results must be interpreted with caution as this
is based on published cases only and relatively small
numbers of patients.

Of the cases treated with enterolithotomy the
mortality rate for 1912-1989 was 21.2% compared to a
rate of 4.8% for 1990-2015. The latter concurs with the
mortality rate of 5% reported in 2013 by Halabi et a/**
from their analysis of the Project Nationwide inpatient
sample (NIS) database of just over 2000 cases.

The mortality rate of the whole cohort over the
last 100 years was lower for single stage surgery in
comparison to enterolithotomy despite the procedure
being technically more demanding (11.7% vs 16.4%).
If age is used as a surrogate marker for physiological
fithess then we can perhaps assume that patients
undergoing single stage surgery were not only younger
but also fitter. However the number of patients having
single stage definitive surgery was small and data on
age was not available for all patients therefore caution
must be taken in the interpretation of these results.

A two-stage strategy with initial enterolithotomy
followed by an elective cholecystectomy and biliary-
enteric fistula repair had a better outcome with 0%
mortality in the seven patients!'%'"*°>%981 “however
this represents less than 10% of the cases and probably
represents a selection bias in patients fit enough to
consider an elective second surgery. However this
option should also be considered in the management of
RGSI.

The mortality rates from enterolithotomy alone
have reduced in the last 25 years and there is a risk,
albeit low, of further recurrence. We recommend it as
an appropriate choice for the management of RGSI
especially for the non hepato-biliary surgeon who has to
deal with an emergency obstruction caused by RGSI.

To deal with the problem of possible recurrence
Single stage definitive surgery, despite being more
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technically demanding, may be worth considering but
mortality rates remain high. This approach may be
appropriate in younger patients who pose a lower risk.
This concurs with recommendation from other authors
who have reviewed the outcome of primary GSI.

With improvement of surgical techniques and perio-
perative care a delayed two-stage treatment approach
may provide the best results in selected cases.
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Background

Gallstones can often migrate to the intestinal tract and cause obstruction,
called gallstone ileus (GSI). This migration of gallstones is a consequence of
an inflamed gallbladder fistulating into the GI tract. The common operation to
treat GSl is an enterolithotomy. Enterolithotomy deals with intestinal obstruction
alone but risks have recurrence of gallstone ileus (RGSI). Various estimates
put the incidence of gallstone ileus to be 5%-8%. A definitive surgery to prevent
recurrence compromises of enterolithotomy and repair of the biliary fistula and
cholecystectomy, this is a technically more demanding and prolonged operation
with significant risks. The mortality from enterolithotomy has been quoted from
11%-18% in various studies. In acute setting the surgeon is faced with the
dilemma of trying to balance between the risks of the operation compared to
risk of recurrence of symptoms. This review will consolidate current evidence
and help in choosing appropriate treatment in acute settings.

Applications

The review collates evidence towards management of RGSI. This condition
is not encountered often in clinical practice and can present management
dilemma as treatment options vary. This review will assist clinicians in their
decision making process.

Terminology

GSI: Gallstone ileus, intestinal obstruction caused by gallstone passing into
the intestinal lumen; RGSI: Recurrent gallstone ileus is recurrence of intestinal
obstruction due to a second gallstone. This gallstone could have passed from
the gallbladder or due to a missed stone at the initial operation; Enterolithotomy:
Removal of gallstone from bowel through an incision to the bowel wall; Single
stage surgery: In the article, refers to enterolithotomy combined with removal of
gallbladder (cholecystectomy) and repair of the biliary enteric fistula; Two stage
surgery: Enterolithotomy followed by cholecystectomy and biliary enteric fistula
at a later date.

Peer-review

The review content is innovative and concentrates on a rare but hard-to-deal
emergence disease. The authors summarized the characteristics and treatment
strategies of RGSI by reviewing case reports of this disease, which are valuable
and has guiding significance in clinical practice.
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