
Mini Review Article

Cholecystolithotomy, a new approach to reduce recurrent
gallstone ileus
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The incidence of gallstone ileus (GSI) is increasing. Current treatment options include enterolithotomy with or without cholecystec-
tomy and repair of the biliodigestive fistula. Although most surgeons defer the management of the biliodigestive fistula to avoid the
associated morbidity and mortality, this can lead to increased rate of recurrence of GSI by the remaining gallstones. More than 130
cases of recurrent GSI were reported in published works, and the incidence of recurrent GSI is reported to be between 5% and 20%.
Some cases of second recurrent attacks have also been reported. Most cases were reported in elderly women with faceted stones
during the first 2 months from the first episode of GSI. This article reviews the current treatment options for more than 4,300 reported
cases of GSI. A treatment algorithm is recommended based on the severity of the inflammation around the gallbladder, including
cholecystolithotomy as a third treatment approach that aims to reduce the risk of recurrent GSI.
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INTRODUCTION

GALLSTONE ILEUS (GSI) is a complication of gall-
stone disease when mechanical bowel obstruction

develops secondary to stone impaction in the small bowel.
The stone passes through a biliodigestive fistula usually
between the gallbladder and the duodenum. The condition
has a higher tendency to affect elderly patients with large
gallstones. Surgical treatment by extraction of the impacted
gallstone through a small enterotomy is the traditional treat-
ment option. The consensus among surgeons favors deferred
management of the biliodigestive fistula to avoid the high
morbidity and mortality risk associated with the single
approach. Interval cholecystectomy and fistula repair are sel-
dom offered, and patients will face the risk of a recurrent
attack of GSI. The incidence of recurrent GSI is reported to
be between 5% and 20%, and some cases of second recur-
rent attacks have also been reported. This article aims to
review the current treatment options for GSI with a treat-
ment algorithm, including cholecystolithotomy as a third

approach to reduce the significant morbidity risk from
recurrent GSI.

DISCUSSION

GALLSTONE ILEUS IS a mechanical bowel obstruc-
tion caused by an impacted gallstone in the lumen of

the small bowel. The obstructing gallstone migrates to the
bowel through a biliodigestive fistula that has developed
between the repeatedly inflamed gallbladder and nearby
bowel loop, commonly the duodenum. Gallstones, espe-
cially if larger than 2.5 cm, tend to obstruct the terminal
ileum (Barnard’s syndrome).1 Less commonly, the obstruc-
tion can occur at the level of the duodenum (Bouveret’s syn-
drome), which represents 3% of GSI.2 Gallstone ileus was
estimated to develop in 0.3–3% of patients with cholelithia-
sis and contributed to 3–4% of benign small bowel obstruc-
tion requiring surgery in a recent study.3 This figure was
reported to be as high as 25% of non-strangulated small
bowel obstruction in patients over the age of 65 years.4

Gallstone ileus represents an acute surgical condition and
the mainstay of management is surgical intervention to
remove the obstructing gallstone. Non-operative manage-
ment was associated with a mortality of 26.5%.5 Two surgi-
cal approaches have been described with more than 4,000
cases reported (Table 1). The first, more commonly used,
enterolithotomy alone procedure involves making a small
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enterotomy proximal to the site of stone impaction to allow
extraction of the gallstone. The procedure can be followed
by a delayed cholecystectomy if needed when the patient
recovers and the inflammatory process around the gallblad-
der improves (two-stage surgery). The second procedure,
also known as the one-stage procedure, includes enterolitho-
tomy with simultaneous cholecystectomy and fistula repair.
The benefits of the one-stage approach include the preven-
tion of recurrent attacks of cholecystitis, cholangitis, and

recurrent GSI. A number of authors1,6,36,37 cited Bossart
et al.38 as reporting a 15% incidence of gallbladder cancer
in patients undergoing surgery for biliodigestive fistula,
advocating for the one-stage procedure. On reviewing the
original article by Bossart et al.,38 the authors reported an
incidence of cancer in 0.82% of patients undergoing chole-
cystectomy and there was no mention of the incidence of
cancer in patients with biliodigestive fistula. Hence, it seems
that the risk of developing cancer in patients with

Table 1. Comparison of reported postoperative mortality associated with different treatment approaches for gallstone ileus

(updated from Kirchmayr et al.6)

Primary author Year One-stage operation Enterolithotomy only Enterolithotomy + cholecystolithotomy

Total Mortality

(n)

Mortality

(%)

Total Mortality

(n)

Mortality

(%)

Total Mortality

(n)

Mortality

(%)

Warshaw7 1966 2 0 0.0 13 0 0.0 2 0 0.0

Cooperman8 1968 8 1 12.5 6 0 0.0 – – –
Day9 1975 3 0 0.0 26 3 12.0 – – –
Kasahara10 1980 105 20 19.0 7 0 0.0 – – –
Heuman11 1980 – – – 20 1 5.0 – – –
Hesselfeldt12 1982 2 0 0.0 31 5 16.0 – – –
Deitz13 1986 4 0 0.0 18 3 17.0 – – –
Lausen14 1986 1 0 0.0 31 5 16.0 – – –
Moss15 1987 5 0 0.0 12 2 16.0 – – –
Braun16 1989 2 0 0.0 8 0 0.0 – – –
Clavien1 1990 8 2 25.0 29 5 17.0 – – –
Keck17 1993 11 0 0.0 3 1 33.0 – – –
Reisner5 1994 113 19 17.0 801 96 12.0 – – –
Rodriguez18 1997 9 3 33.0 16 3 19.0 – – –
Zuegel19 1997 14 1 7.0 2 0 0.0 – – –
Pavlidis20 2003 6 1 17.0 3 0 0.0 – – –
Doko21 2003 19 2 10.5 11 1 9.0 – – –
Tan22 2004 12 0 0.0 7 0 0.0 – – –
Kirchmayr6 2005 4 1 25.0 – – – – – –
Ayantunde23 2007 2 1 50.0 20 4 20.0 – – –
Muthukumarasamy24 2008 3 0 0.0 10 0 0.0 – – –
Riaz25 2008 5 0 0.0 5 0 0.0 – – –
Mart�ınez Ramos26 2009 4 1 25.0 27 4 15.0 – – –
Yakan27 2010 1 0 0.0 11 2 18.0 – – –
Williams28 2012 2 0 0.0 – – – 1 0 0.0

Mallipeddi29 2012 14 1 7.0 113 60 53.0 – – –
Halabi30 2014 607 42 7.0 2,022 101 5.0 – – –
Mir31 2015 17 2 12.0 73 12 16.0 – – –
Tartaglia32 2017 3 0 0.0 17 0 0.0 – – –
S�anchez-P�erez33 2017 1 0 0.0 5 1 20.0 – – –
Koganti34 2017 – – – – – – 1 0 0.0

Erdas35 2018 1 0 0.0 3 0 0.0 – – –
Total 988 98 10.0% 3,350 309 7.4% 4 0 0.0%

–, not applicable.
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biliodigestive fistula has been overstated. However, the pos-
sibility of fistulising gallbladder cancer at the time of presen-
tation leading to GSI is very rare and would indicate an
advanced stage of gallbladder cancer. Such findings should
be evident on preoperative computed tomography scans and
would dictate different management.

There is no current guideline for the management of GSI.
Historically, the one-stage approach was found to be associ-
ated with a high rate of postoperative morbidity and mortal-
ity and hence most surgeons advocate the enterolithotomy
only approach.3 In 1994, Reisner and Cohen reviewed 1,001
cases of GSI, the one-stage approach was associated with a
mortality rate of 16.9% versus 11.7% for enterolithotomy
alone.5 In this review, we included the reported case series
on the management of GSI and the Reisner and Cohen
review, with a total of more than 4,300 patients (Table 1).
The one-stage approach was associated with higher mortal-
ity when compared to enterolithotomy alone, however, both
procedures had similar mortality rates in the last three dec-
ades (7.5% and 7.8% for the one-stage procedure and
enterolithotomy alone, respectively). The overall improve-
ment in survival, and especially with the one-stage proce-
dure, can be explained by the improvement of intraoperative
and postoperative management of surgical patients, and by
the selection of more stable and fit patients for the one-stage
procedure.

The incidence of GSI is increasing and one of the con-
cerns with the enterolithotomy-only approach is the remain-
ing gallstones in the gallbladder and persistent fistula
leading to the possibility of developing recurrent GSI. This
risk was estimated to reach between 5% and 20% in patients
who survived the first enterolithotomy.5,33,39 In a recent
review of published reports by Mir et al., at least 113 cases
of recurrent GSI were reported since 1913. The majority of
recurrences occurred in the early postoperative phase with
62% and 85% of the cases re-presenting within 6 weeks and
6 months from the index attack, respectively.31 Recurrence
can occur due to persistent biliodigestive fistula or due to
missed stones in the digestive system during the first opera-
tion, which was reported to occur even after the biliodiges-
tive fistula was repaired.18 It was also suggested that
obstruction caused by faceted stones indicates that more
stones are present in the gallbladder and increases the possi-
bility of recurrence.31 Cases of second recurrence of GSI
were also reported.40,41

There is a general agreement between surgeons that less is
better in treating GSI. However, a repeat laparotomy for a
recurrent GSI is a significant morbidity especially in elderly
patients recovering from a recent laparotomy. A mortality
rate of up to 20% was reported in repeat laparotomies for
recurrent GSI.5 With the current improvement in patient

survival after emergency laparotomies, more cases of recur-
rent GSI are expected and measures to avoid recurrence
should be considered during the first operation. As most of
the patients will not be fit for a single approach procedure, a
less invasive approach that focuses on reducing the risk of
recurrence is required.

Cholecystolithotomy might not be a commonly used pro-
cedure in modern surgery, however, it used to be the stan-
dard treatment of cholecystitis until cholecystectomy
became a safe procedure in the late 19th century.42 It has
also been adopted as a treatment option for cholecystitis in
unfit patients or as a gallbladder preservation procedure.43 A
recent meta-analysis reported a gallstone recurrence rate of
3% during an average follow-up duration of 4 years follow-
ing laparoscopic cholecystolithotomy.44 Cholecystolitho-
tomy with or without fistula repair was first reported for
treatment of GSI in 1966 by Warshaw and Bartlett.7 Another
case was reported by Williams et al.28, and Koganti et al.34

reported the first laparoscopic cholecystolithotomy for GSI
in 2017.

This article recommends a treatment algorithm (Fig. 1)
for GSI that aims to prevent disease recurrence. Treatment
options will depend on each patient’s general condition,
the presence of further stones in the gallbladder, the
amount of inflammation around the gallbladder, and sur-
geon experience. Treatment of GSI starts with the assess-
ment of preoperative images searching for additional
gallstones in the gallbladder and the small bowel. Patient
counselling and operative consent should include the risk
of developing recurrent GSI and possible intervention to
reduce this risk based on the patient’s clinical condition.
The operative technique is personalized based on the
patient’s condition during surgery and the amount of
inflammation around the gallbladder. The unfit patient
should not be exposed to prolonged surgery and
enterolithotomy only should be carried out (the first
approach). Whenever possible, the small bowel loops prox-
imal and distal to the obstruction should be examined for
other gallstones. If any stones are found, they can be
retrieved through the same enterotomy. For more fit
patients who can tolerate a longer procedure, assessment of
the gallbladder accessibility should be undertaken. In most
cases, the gallbladder can be surrounded by significant
inflammation, limiting access to the gallbladder. In cases
with mild to moderate inflammation in the right upper
abdomen, gentle examination of the gallbladder can be car-
ried out without disturbing the cholecystoduodenal fistula.
If the surgeon can feel large stone(s) in the gallbladder and
there is good exposure of the gallbladder fundus, cholecys-
tolithotomy can be carried out (the third approach) through
the open28 or laparoscopic approach.34 An incision is made
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in the fundus of the gallbladder wide enough to allow
stone extraction and irrigation of the gallbladder. The inci-
sion is then closed using absorbable sutures.

The single-stage procedure includes cholecystectomy and
repair of the cholecystoduodenal fistula. This might require
partial resection of the duodenum and bile duct involvement
is not unusual. This procedure should be performed only by
an experienced surgeon and in specialized centers in selected
fit and relatively young patients. The addition of cholecys-
tolithotomy to enterolithotomy in suitable cases of GSI is a
less invasive approach compared to the single-stage proce-
dure and will reduce the risk of early recurrence of GSI and
subsequently reduce the morbidity and mortality associated
with these recurrences. Patients with persistent symp-
toms related to cholecystitis can be offered delayed

cholecystectomy and fistula repair, however, there have been
reports that biliodigestive fistulas do close spontaneously in
the absence of cholelithiasis.4

Cholecystolithotomy has been reported previously for the
treatment of recurrent GSI with no reported complica-
tions7,28,34 and the aim of this article is to bring this
approach as a treatment option to be considered and dis-
cussed with suitable patients. Future studies and reports are
still required to support the safety and applicability of this
approach.

CONCLUSION

GALLSTONE ILEUS IS becoming increasingly com-
mon in the aging population, and recurrent GSI is a

Fig. 1. Treatment algorithm for gallstone ileus including three approaches of treatment depending on the patient’s clinical condition,

the extent of inflammation around the gallbladder, presence of remaining stones in the gallbladder, and the surgeon’s expertise.
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significant morbidity when it occurs. A surgical approach
based on the severity of the inflammation around the gall-
bladder is recommended. Cholecystolithotomy is an exam-
ple of a less invasive surgical approach that can reduce the
risk of recurrent GSI.

DISCLOSURE

Approval of the research protocol: N/A.
Informed consent: N/A.
Registry and the registration no. of the study/trial: N/A.
Animal studies: N/A.
Conflict of interest: None declared.
Ethical approval: Ethical approval was not required for this
study.

REFERENCES

1 Clavien PA, Richon J, Burgan S et al. Gallstone ileus. Br. J.
Surg. 1990; 77: 737–42.

2 Cappell MS, Davis M. Characterization of Bouveret’s syn-
drome: a comprehensive review of 128 cases. Am. J. Gas-
troenterol. 2006; 101: 2139–46.

3 Scuderi V, Adamo V, Naddeo M et al. Gallstone ileus:
monocentric experience looking for the adequate approach.
Updates Surg. 2017; 70: 503–11.

4 Ravikumar R, Williams JG. The operative management of
gallstone ileus. Ann. R. Coll. Surg. Engl. 2010; 92: 279–81.

5 Reisner RM, Cohen JR. Gallstone ileus: a review of 1001
reported cases. Am. Surg. 1994; 60: 441–6.

6 Kirchmayr W, M€uhlmann G, Zitt M et al. Gallstone ileus:
rare and still controversial. ANZ J. Surg. 2005; 75: 234–8.

7 Warshaw AL, Bartlett MK. Choice of operation for gallstone
intestinal obstruction. Ann. Surg. 1966; 164: 1051–5.

8 Cooperman AM, Dickson ER, ReMine WH. Changing con-
cepts in the surgical treatment of gallstone ileus: a review of
15 cases with emphasis on diagnosis and treatment. Ann.
Surg. 1968; 167: 377–83.

9 Day EA, Marks C. Gallstone ileus. Review of the literature
and presentation of thirty-four new cases. Am. J. Surg. 1975;
129: 552–8.

10 Kasahara Y, Umemura H, Shiraha S et al. Gallstone ileus.
Review of 112 patients in the Japanese literature. Am. J. Surg.
1980; 140: 437–40.

11 Heuman R, Sj€odahl R, Wetterfors J. Gallstone ileus: an analy-
sis of 20 patients. World J. Surg. 1980; 4: 595–8.

12 Hesselfeldt P, Jess P. Gallstone ileus. A review of 39 cases
with emphasis on surgical treatment. Acta Chir. Scand. 1982;
148: 431–3.

13 Deitz DM, Standage BA, Pinson CW et al. Improving the
outcome in gallstone ileus. Am. J. Surg. 1986; 151: 572–6.

14 Lausen M, Ruf G, Seemann W et al. Gallstone ileus-A prob-
lem of diagnosis and indication-report of 35 cases. Langen-
becks Arch. Chiv. 1986; 367: 181.

15 Moss JF, Bloom AD, Mesleh GF et al. Gallstone ileus. Am.
Surg. 1987; 53: 424–8.

16 Braun L. Gallstone ileus. Incidence, clinical aspects, therapy.
Chirurg 1989; 60: 545–8.

17 Keck H, Langrehr JM, Langrehr JMKnoop M et al.
[Experiences with simultaneous exploration of the bile ducts
in surgical therapy of gallstone ileus]. Chirurg 1993; 64:
1018–23.

18 Rodriguez-Sanju�an JC, Casado F, Fern�andez MJ et al. Chole-
cystectomy and fistula closure versus enterolithotomy alone
in gallstone ileus. Br. J. Surg. 1997; 84: 634–7.

19 Zuegel N, Hehl A, Lindemann F et al. Advantages of one-
stage repair in case of gallstone ileus. Hepatogastroenterology
1997; 44: 59–62.

20 Pavlidis TE, Atmatzidis KS, Papaziogas BT et al. Manage-
ment of gallstone ileus. J. Hepatobiliary Pancreat. Surg. 2003;
10: 299–302.

21 Doko M, Zovak M, Kopljar M et al. Comparison of surgical
treatments of gallstone ileus: preliminary report. World J.
Surg. 2003; 27: 400–4.

22 Tan YM, Wong WK, Ooi LLPJ. A comparison of two surgi-
cal strategies for the emergency treatment of gallstone ileus.
Singapore Med. J. 2004; 45: 69–72.

23 Ayantunde AA, Agrawal A. Gallstone ileus: diagnosis and
management. World J. Surg. 2007; 31: 1294–9.

24 Muthukumarasamy G, Venkata SP, Shaikh IA et al. Gall-
stone ileus: surgical strategies and clinical outcome. J. Dig.
Dis. 2008; 9: 156–61.

25 Riaz N, Khan MR, Tayeb M. Gallstone ileus: retrospective
review of a single centre’s experience using two surgical pro-
cedures. Singapore Med. J. 2008; 49: 624–6.

26 Mart�ınez Ramos D, Daroca Jos�e JM, Escrig Sos J et al. Gall-
stone ileus: management options and results on a series of 40
patients. Rev. Esp. Enferm. Dig. 2009; 101: 117–20. 121–4.

27 Yakan S, Engin €O, Tekeli T et al. Gallstone ileus as an unex-
pected complication of cholelithiasis: diagnostic difficulties
and treatment. Ulus. Travma Acil Cerrahi Derg.
2010;16:344–8.

28 Williams NE, Gundara JS, Roser S et al. Disease spectrum
and use of cholecystolithotomy in gallstone ileus transection.
Hepatobiliary Pancreat. Dis. Int. 2012; 11: 553–7.

29 Mallipeddi MK, Pappas TN, Shapiro ML et al. Gallstone
ileus: revisiting surgical outcomes using National Surgical
Quality Improvement Program data. J. Surg. Res. 2013; 184:
84–8.

30 Halabi WJ, Kang CY, Ketana N et al. Surgery for gallstone
ileus. Ann. Surg. 2014; 259: 329–35.

31 Mir SA, Hussain Z, Davey CA et al. Management and out-
come of recurrent gallstone ileus: a systematic review. World
J. Gastrointest. Surg. 2015; 7: 152–9.

© 2019 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine

Acute Medicine & Surgery 2019; 6: 95–100 Cholecystolithotomy for gallstone ileus 99



32 Tartaglia D, Bakkar S, Piccini L et al. Less is more: an out-
come assessment of patients operated for gallstone ileus with-
out fistula treatment. Int. J. Surg. Case Rep. 2017; 38: 78–82.

33 S�anchez-P�erez EA, �Alvarez-�Alvarez S, Madrigal-T�ellez MA
et al. [Gallstone ileus, experience in the Dr. Eduardo Liceaga
General Hospital of Mexico]. Cir. Cir. 2017; 85: 114–20.

34 Koganti D, Doane S, Palazzo F et al. Cholecystotomy with
stone retrieval: a novel approach for the management of gall-
stone ileus. Am. Surg. 2017; 83: e30–2.

35 Erdas E, Medas F, Salaris C et al. Gallstone ileus in elderly
patients. Critical appraisal of a case series. Minerva Chir.
2018; 73: 620–3.

36 Fitzgerald JEF, Fitzgerald LA, Maxwell-Armstrong CA et al.
Recurrent gallstone ileus: time to change our surgery? J. Dig.
Dis. 2009; 10: 149–51.

37 Nu~no-Guzm�an CM, Mar�ın-Contreras ME, Figueroa-S�anchez
M et al. Gallstone ileus, clinical presentation, diagnostic and
treatment approach. World J. Gastrointest. Surg. 2016; 8: 65–
76.

38 Bossart PA, Patterson AH, Zintel HA. Carcinoma of the gall-
bladder: a report of seventy-six cases. Am. J. Surg. 1962;
103: 366–9.

39 Doogue MP, Choong CK, Frizelle FA. Recurrent gallstone
ileus: underestimated. Aust. N. Z. J. Surg. 1998; 68: 755–6.

40 Hussain Z, Ahmed MS, Alexander DJ et al. Recurrent recur-
rent gallstone ileus. Ann. R. Coll. Surg. Engl. 2010; 92: W4–
6.

41 Vagefi PA, Ferguson CM, Hall JF. Recurrent gallstone ileus:
third time is the charm. Arch. Surg. 2008; 143: 1118–20.

42 Gibney RG, Chow K, So CB et al. Gallstone recurrence after
cholecystolithotomy. Am. J. Roentgenol. 1989; 153: 287–9.

43 Tan Y-Y, Zhao G, Wang D et al. A new strategy of mini-
mally invasive surgery for cholecystolithiasis: calculi removal
and gallbladder preservation. Dig. Surg. 2014; 30: 466–71.

44 Ye L, Liu J, Tang Y et al. Endoscopic minimal invasive
cholecystolithotomy vs laparoscopic cholecystectomy in
treatment of cholecystolithiasis in China: a meta-analysis. Int.
J. Surg. 2015; 13: 227–38.

© 2019 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine

100 M.A. Rabie et al. Acute Medicine & Surgery 2019; 6: 95–100


