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Gallstone ileus, controversies on current surgical management
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ABSTRACT

Among the causes of bowel obstruction, the gallstone ileus represents a rare etiology in the general population,
however, the incidence of cases increases in older adults. To make its diagnosis, a high clinical suspicion and
extension studies are required. It is considered a surgical emergency, although the ideal approach continues to be
debated today. We present the case of a 78-year-old patient with clinical and imaging findings compatible with
gallstone ileus, the diagnostic and therapeutic approach, as well as a wide review of the literature about current

surgical option.
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INTRODUCTION

Gallstone ileus is a pathology first described in 1654 by
the Danish doctor Thomas Bartholin, characterized by a
bowel obstruction caused by the passage of one or more
large stones through a bilioenteric fistula. It is related to
cholelithiasis and represents 1-4% of cases of mechanical
bowel obstruction. Its prevalence increases with age,
being more common in people over 65 years of age, so it
is important to take this clinical entity into account in
elderly patients with alterations of the gastrointestinal
tract and a history of recurrent episodes of biliary colic.
Diagnosis is often challenging due to the non-specificity
of the condition and its current management is
controversial.?

CASE REPORT

A 78-year-old male, with a history of chronic kidney
disease third stage. Illness begins 5 days prior to his

arrival at the emergency department with clinical
characterized by generalized abdominal pain colic type,
oral intolerance, nausea and food vomiting. He went to a
private medical service who began management with
metoclopramide and hyoscine with slight improvement,
later adding abdominal distention, increased pain, fever
and persistent vomiting to the condition, so he went to the
emergency room for evaluation. Laboratories are taken,
which reported: Hb 15.4 gr/dL, Htc 44.7%, Pla 283
u/mcL, Leu 6.0 células/mcL, Neu 3.8 cells/mcL, Linf 1.4
cells/mcL, Glu 91.9 mg/dL, Ure 156.2 mg/dL, Cre 2.2
mg/dL, AST 27 u/L, ALT 29 u/L, amilasa 60 u/L, lipasa
56 u/L, Bt 1.5 mg/dL, Na 131 mEg/L, ClI 89 mEg/L, K
3.8 mEg/L, Ca 8.4 mg/dl, P 5.6 mg/dl, Mg 2.3 mg/dl, TP
141 seg, INR 1.2, TTP 28.6 seg. On physical
examination,  tachycardia, abdominal  distention,
generalized pain on palpation, decreased peristalsis and
signs of peritoneal irritation. Medical management was
initiated with opioid analgesics and antiemetics. An x-ray
of the abdomen and pelvis was requested, finding
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dilatation of intestinal loops without further pathological
data and an abdominal tomography showing dilatation of
small intestine loops, jejunum loops with the presence of
pneumatosis and at the level of the terminal ileum a point
of obstruction secondary to an ovoid image, increased
peripheral density and hypodense center suggesting
gallstone. (Figure 1). After carrying out extension studies,
it was decided to perform exploratory laparotomy,
finding small bowel obstruction secondary to a gallstone
measuring approximately 4x4 cm 140 cm from the
ileocecal valve and 280 cm from the ligament of Treitz,
with no evidence of vascular compromise in the affected
segment (Figure 2). Enterotomy with stone extraction
(Figure 3) + enterorrhaphy with the Heineke-Mikulicz
technique was performed without intraoperative
complications. The patient progressed adequately
postoperatively, tolerating oral administration on the third
day, and discharged home on the 5th postoperative day.

Figure 1 (A and B): Computed tomography sagittal
and axial sections showing a site of obstruction in the
ileum secondary to an ovoid image, with regular and

hyperdense edges in relation to the gallstone.

Figure 2: Exploratory laparotomy with finding of
small bowel obstruction, intestinal loops without
evidence of vascular compromise.

Figure 3: Gallstone extracted 4x4 cm.

DISCUSSION

Gallstone ileus (GI) represents less than 5% of cases of
mechanical bowel obstruction, however, this percentage
increases to 25% in adults over 65 years of age.? It occurs
more frequently in women than in men with a proportion
of 4:1 and generally appears as a rare complication in
patients with cholelithiasis where 0.3-1.5% present Gl as
a consequence of a bilioenteric fistula, with
cholecystoduodenal fistula being the most frequent (68-
95%), followed by cholecystocolonic, cholecystogastric
and choledochoduodenal.*®

The pathophysiology of gall ileus includes recurrent
symptoms of acute cholecystitis, the pericholecystic
inflammation resulting from these episodes results in the
formation of adhesions between the gallbladder and the
gastrointestinal tract, more common with the duodenum
due to proximity. The compression effect of the gallstone
results in ischemia, necrosis and subsequent erosion of
the stone through the gallbladder wall to the intestine
forming the fistula tract.® Other mechanisms of gallstone
ileus have been described such as the passage of stones
that migrate through the ampulla of Vater, followed by in
situ growth, small stones retained in a stenosed bowel
(for example in Crohn's disease), or inadvertent migration
of a gallstone during the manipulation of the gallbladder
while performing a cholecystectomy.?

According to the literature, stones larger than 2.5 cm are
the most likely to be retained, most are impacted in the
ileum (50%-70%), followed by the jejunum (20-40%),
the stomach and the duodenum (10%), colonic
obstruction being very rare.”

There are pathological variants of gallstone ileus,
Bouveret’s syndrome described in 1896 which is the
result of the stone travels retrograde to the duodenal bulb
where it prevents gastric emptying, occurs in 3% of
patients.»? Another variant known as Barnard syndrome
occurs when stones obstruct the ileocecal valve,
manifesting as a classic bowel obstruction.?
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*One-stage surgery: Enterotomy with stone extraction plus cholecystectomy and bilioenteric fistula repair

Figure 4: Gallstone ileus therapeutic algorithm.

The clinical presentation of Gl can be acute, subacute or
chronic, and varies depending on the site of the
obstruction, with abdominal distension and pain,
vomiting, absence of peristalsis, constipation and fluid
imbalance are prevalent.2 The acute form corresponds to
the classic presentation of gallstone ileus, it is
characterized by the sudden appearance of abdominal
distension, vomiting and constipation; the subacute form,
presents as a picture of partial bowel obstruction with the
passage of flatus but not stools and; the chronic form,
known as Karewsky syndrome, where the patient presents
episodes of intermittent pain caused by the passage of
stones through the bowel, alternating with asymptomatic
periods.? In the elderly, dehydration, shock or peritonitis
can complicate the clinical presentation. The Mordor
triad (history of gallstone, signs of acute cholecystitis,
and sudden onset of bowel obstruction). It can guide us to
the diagnosis when it appears in an elderly patient.®°

Laboratory findings are nonspecific, leukocytosis and an
increase in acute phase reactants in relation to the
inflammatory process are common.* As cabinet assistants,
abdominal radiography has a sensitivity of 43% where it
is possible to find Rigler's triad [pneumobilia (Gotta-
Mentschler sign), stone and bowel loops distention], the
presence of two of these three signs are considered

pathognomonic of Gl, however, it appears in less than
50% of cases. Evidence of a change in the position of the
gallstone on a second abdominal radiograph is known as
Rigler's tetrad.21® Ultrasound has a sensitivity of 78%,
while contrast-enhanced computed tomography (CT) has
a sensitivity of 93% and a specificity close to 100%,
which is why it is considered the reference method, with
CT is possible to find the triad Rigler in 78% of cases.”!!
When water-soluble oral contrast is used, it is possible to
observe the Forchet sign or “snake's head” (presence of a
clear halo of contrast medium around the stone) or the
Petren sign (passage of contrast medium to the biliary
tract).'?

About the treatment of Gl, there are 3 main surgical
options: enterotomy with stone extraction alone,
enterotomy with stone extraction plus cholecystectomy
and bilioenteric fistula repair in 1-phase time, and the 2-
phase procedure, which includes enterotomy with initial
stone extraction with subsequent cholecystectomy and
fistula repair. Each has advantages and disadvantages and
the decision to use one over the other is based on the
patient's conditions.®

Several factors must be considered in choosing the most
appropriate surgical approach, preoperative conditions,
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such as age, comorbidities, diagnostic delay and the need
for urgent surgery have a significant impact on the choice
of the best approach, which must be decided by means of
a careful evaluation of the risk-benefit ratio.'*

Enterotomy with stone extraction alone

It consists of making a full-thickness incision of the
visceral wall and extracting the impacted gallstone. Once
the abdomen has been approached and prior to
performing the enterotomy, the stone must be manually
moved into the bowel lumen approximately 15-20 cm
proximal to the site of obstruction and make in this
location a longitudinal incision in the antimesenteric
border and through which the stone will be extracted in
order to find better tissue conditions which will provide
better possibilities of closure which will be carried out
performed transversely in one or two planes in order to
avoid stenosis.® It is generally accepted to omit revision
of the bilioenteric fistula in patients with poor general
conditions or multiple comorbidities; however, the entire
bowel should be inspected for more gallstones, which
have been reported to be present in up to 16%. of the
cases.’

Enterotomy with stone extraction alone is a good
approach for patients with significant comorbidities
(ASA 111/1V), hemodynamic instability, or high-risk
surgical ~ dissection.>??  Furthermore,  expectant
management after stone removal is completely justified,
it has been observed that bilioenteric fistulas can close
spontaneously in up to 50% of cases and the risk of Gl
recurrence with this management ranges from 4.7 to
17%.1215 Vera-Mansilla et al.® performed a retrospective
review of patients who underwent surgery for gallstone
ileus between December 1992 and December 2018 and
follow-up until October 2020. During that period, 25
patients underwent surgery for GI, of which 72% (18)
underwent enterotomy with extraction of stone alone
without any other intervention, only 1 patient required
cholecystectomy after the development of acute
cholecystitis in the late postoperative period and 3
developed choledocholithiasis resolved by ERCP,
however 83% did not present any cholecystobiliary
complications  during  follow-up  and  urgent
cholecystectomy was not performed. or delayed after the
acute episode, the results of this review support this
management in the approach to GI.

Proposing this therapeutic attitude is based on the less
aggressive nature of the procedure, less technical
difficulty and decreased operating time, which is why,
due to its minimal risk of complications, enterotomy with
stone extraction alone continues to be the most popular
surgical procedure. 1316

One-stage surgery

Patients with low surgical risk (ASA I, Il) can undergo
cholecystectomy and closure of the bilioenteric fistula in

the same surgical time as the enterotomy with stone
extraction in addition to exploration of the common bile
duct if necessary.’? It is preferred to propose this
resolution in patients with a longer life expectancy,
without comorbidities and with greater technical
facilities.

In the largest review of historical data from reports
published from 1953 to 1993, Reisner and Cohen,
analyzed 1001 cases of GI, compared the mortality of
patients who underwent enterotomy with stone extraction
alone vs. one-stage surgery, finding a rate of lower
mortality in the first group 11.7% compared to 16.7% for
those who underwent a one-stage procedure (p<0.17).*
However, advocates of a 1-stage definitive procedure cite
the risk of complications arising from a persistent fistula
as the primary reason for definitive surgery.'®

Although is more complicated and technically
demanding, the advantages of the one-stage procedure are
avoiding the possibility of developing episodes of
cholecystitis or cholangitis, reducing the risk of
recurrence of GI, and reducing the probability of
developing gallbladder carcinoma by 15%. to 1%.%* More
recently, Clavien et al and Zuegal et al have published
data supporting a single-stage procedure in which
mortality rates as low as 6% were reported, supporting
this therapeutic attitude. 182

Two-stage surgery

This surgical approach consists in the realization of an
enterotomy with stone extraction and subsequently a
second stage of cholecystectomy and repair of the fistula.
It is characterized by being a minimally aggressive
surgery, with little technical difficulty and a reduction in
operating time, being ideal in the acute phase of
obstruction caused by gallstone ileus for patients with
associated comorbidities. Subsequently, after the patient's
recovery and optimization, lapsed a period of no more
than 4-6 weeks, definitive surgery would be performed in
better conditions and lower risk.®® It is suggested to
perform interval cholecystectomy with bilioenteric fistula
repair only in patients with recurrent symptoms.®

Laparotomy is the conventional approach to GI; however,
it has a high associated morbidity (20-57%) and mortality
(7-18%), recently, laparoscopy has been evaluated and
seems successful, being increasingly used by experienced
surgeons.?! The overall morbidity rate is low after
enterotomy with laparoscopic stone extraction, describing
complications such as wound infection, pneumonia or
myocardial infarction.™ In 1993, Montgomery et al
reported the first enterotomy with laparoscopic-assisted
stone extraction for GL?2 In 1994, Franklin et al
performed an enterotomy with complete stone
extraction.?® Since then, the laparoscopic approach has
been widely attempted; its use is preferred if performed
by an expert laparoscopic surgeon with the necessary
resources, in patients with low surgical risk,
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hemodynamic stability and absence of cardiorespiratory
diseases or coagulation disorders.?*

In selected patients, laparoscopic management of Gl is an
effective and safe procedure and it seems reasonable to
try it if the conditions and skills are available, providing a
faster recovery, with minimal morbidity.*

In some cases, spontaneous resolution of gallstone ileus
has been reported after passage of the stone through the
digestive tract; therefore, there are those who support
conservative treatment in patients who present a high
surgical risk due to their comorbidities and in whom the
stone generating of the obstruction does not measure
more than 2.5 ¢cm, achieving success in 14.2%.%:24

Some nonsurgical treatment options recently used in the
treatment of this disease include endoscopic extraction
and shock wave lithotripsy depending on the location of
the stone.?*

Interventional endoscopy in high-risk patients is a good
treatment option; it is reserved for patients with Bouveret
syndrome (upper gastrointestinal endoscopy) or terminal
ileal or colonic obstruction (colonoscopy) and should be
performed in stable patients and by highly specialized
endoscopists.>® The success rate is variable, reporting up
to 26%. Among the factors that can lead to endoscopic
failure are the size of the stone, diverticular disease, the
presence of colonic stenosis and the experience of the
endoscopist.?®

Mortality due to gallstone ileus is estimated at 12 to 20%,
with factors such as advanced age, concomitant diseases
and non-specific symptoms contributing to the
consequent delay in diagnosis and treatment.!

The most common postoperative complication is usually
infection of the surgical wound, with an incidence of up
to 32%, followed by closure or anastomosis dehiscence
with 25%. Furthermore, the risk of malignancy in the bile
duct ranges from 2-6% of cases.®

CONCLUSION

Gallstone ileus is a rare cause of bowel obstruction,
although with significant morbidity and mortality in older
adults, its diagnosis is difficult and a high suspicion must
be had for its identification, with CT being the study of
choice. Currently, there is great controversy regarding the
ideal treatment in the management of gallstone ileus, its
main objective being the early relief of obstruction, as
well as minimizing morbidity and mortality. The most
used approach is enterotomy with stone extraction alone
because it is a safe and effective procedure, in addition to
presenting low recurrence; however, there is no
consensus on the best therapeutic option and it must be
individualized according to the patient's conditions,
resources and experience of the surgeon, that is why
based on the review of the literature we designed a

therapeutic algorithm that helps us make surgical
decisions according to the characteristics of each patient
(Figure 4).
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