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Abstract

Background Cholecystocolonic fistula (CCF) is the sec-
ond most common cholecystoenteric fistula and is often
discovered intraoperatively, resulting in a challenging sit-
uation for the surgeon, who is forced to switch to a
complex procedure, often in old, unfit patients. Manage-
ment of this uncommon but possible finding is still ill
defined.

Methods An extensive review of 160 articles published
from 1950 to 2006 concerning 231 cases of CCF was
performed.

Results CCF is mostly an affliction of women in their
sixth to seventh decades and is rarely diagnosed preoper-
atively. Chronic diarrhea is the key symptom in
nonemergency patients, but, in one-fourth of cases, CCF
presents with an acute onset, mostly biliary ileus. In one-
fourth of patients, a second hepatobiliary abnormality is
present, including gallbladder cancer in 2% of cases. In
uncomplicated cases, diverting colostomy is not performed
anymore, and laparoscopy treatment has been described in
specialized centers. Symptomatic treatment of concomitant
biliary ileus (without treating CCF) is a feasible option.
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Resolution of colonic biliary ileus by interventional
endoscopy is reported.

Conclusion CCF should be considered in differential
diagnosis of diarrhea, especially in old, female patients. A
possible second hepatobiliary abnormality should be
always investigated. Extemporaneous frozen section
should be performed if gallbladder cancer is suspected.
Depending on clinical presentation, different treatments for
CCF are indicated, ranging from minimally invasive pro-
cedures to extensive resection.

Keywords Cholecystocolonic fistula - Biliary ileus -
Diagnosis - Treatment - Laparoscopy

Introduction

Cholecystocolonic fistula (CCF) is a late complication of
long-lasting gallstone disease and is found in roughly 1 in
every 1,000 cholecystectomies. It is the second most
common cholecystoenteric fistula after the cholecystoduo-
denal [1-3].

Symptoms of CCF are usually minimal and/or aspecific,
and preoperative diagnostic tools often fail to show such a
rare condition, hence diagnosis is often achieved intraop-
eratively [2, 3]. Such a misdiagnosis may result in a
challenging situation for the surgeon, who is forced to
switch from an elective cholecystectomy to a complex
procedure that usually involves adhesiolysis and colonic
resection, possibly laparoscopically, often in old patients
with comorbidities.

In order to make the surgeon aware of this uncommon
but possible finding, and to identify the most effective
diagnostic and surgical management of CCF, we present an
extensive review of the literature on the subject.
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Methods

Using Medline, we matched the terms “fistula” and
“gallstone ileus” with differently composed terms con-
taining “gallbladder” or “biliary” or “cholecysto-" or
“cholecystic” and “colon” or “colo-” or “colic” or
“colonic.” From selected articles, using links and refer-
ences, we widened the search. All articles were considered
regardless of language or impact factor. Papers reporting
cholecystoenteric fistula or gallstone ileus in general were
not considered in the paper, unless the peculiar features,
diagnostic issues, and treatment of CCF were discussed
separately. Data on the reported cases were taken from the
full text, abstract, or title of the articles. Every effort was
made to retrieve the entire article, by reviewing paper
copies, by downloading from the official site of the
reviews, or by directly contacting the authors. All papers
were considered, apart from those without any specific
reference to an individual case (for example, “CCF”) or
those manifestly reviewing the literature or referring to
cases already reported by the same authors or by others
(such as, for example, letters to the editor or replies).

We identified 160 articles from 1950 to 2006 concerning
231 cases of CCF, which are the object of our review [1—
160]. The analysis of diagnostic imaging and treatment is
mainly focused on present tools, as proposed in recent
papers. Owing to the heterogeneity of the sources, no sta-
tistical calculation was proposed regarding the whole
series.

Results

The distribution of reported cases and scientific papers over
the different decades is shown in Fig. 1.

Epidemiology

CCF represents from 8 to 26.5% of cholecystoenteric fis-
tulas [2, 3, 116], the second most common fistula after
cholecystoduodenal. According to studies performed in
large series of more than 10,000 patients undergoing cho-
lecystectomy, the incidence of the fortuitous discovery of
CCF during this procedure is reported to be 0.06-0.14%
[1-3]. Female/male ratio in the series is 2.47/1. Mean age
of patients at diagnosis is reported as being 68.9 years
(range 37-90), and, in particular, 70.8 years in Western
papers and 62.1 in the Eastern ones.

Etiology

CCF is reported as complicating 0.13% of cases of acute
cholecystitis [1]. Besides a chronic inflammatory process
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Fig. 1 Published cases and articles per year. Trend in publication of
160 articles regarding 231 cases of cholecystocolonic fistula from
1950 through 2006

of the gallbladder caused by gallstones, which is the most
commonly described pathogenic mechanism for CF [1,
162], other factors have been reported as being associated
with CCF in sporadic cases, such as previous surgery,
namely gastric surgery [90, 100], cholecystostomy [25,
160], and traumatic or iatrogenic abdominal wounds [64,
67, 131]. Two cases of CCF formation following ascending
colon afflictions have been reported: amoeboma [44] and
diverticular disease [123]. In one case, a fistula involving
the gallbladder, colon, and duodenum was reported to be
due to a duodenal ulcer [12].

Associations

Supramesenteric afflictions and anomalies reported to be
associated with CCF are shown in Table 1.

The onset: aspecific symptoms and life-threatening
complications

Diarrhea is the most frequently reported symptom in the
chronic onset of CCF [13, 15, 18, 27, 33, 42, 79, 91, 100,
110, 112, 120, 123, 141]. Right hypochondrium pain [110,
123, 147] and jaundice or fever (stigmata of cholangitis)
[91, 112, 123, 147] are more rarely reported as relevant
onset symptoms revealing CCF.

Acute onset complications are reported in Table 2.
Obstruction (colonic biliary ileus) was reported to be the
onset symptom in 42 cases of our series, in one case
giving rise to a right-sided colonic perforation owing to
caecum distension [120]. In all cases of colonic gallstone
ileus but one [52], obstruction was caused by gallstone
impaction in the sigmoid. Massive bleeding (often
improperly defined as melena) was described in 14
patients and liver abscess in 4.
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Table 1 Supramesocolic anomalies/afflictions associated — with

cholecystocolonic fistulas

Table 2 Complications of cholecystocolonic fistula giving rise to
acute onset

Associated anomaly/ No.  References
affliction® (231

total

cases)

Complication No.  References
causing acute (231
onset total

cases)

Various other fistulas

Cholecystoduodenal®™® 27 [31, [71, [9], [12], [22], [23],

[26], [27], [33], [35], [38],

[39], [41], [45], [52], [53],
[57], [64], [68], [69], [76],
[81], [87], [93], [95], [123]
Cholecystogastric 2 [46], [118]
Duodenocolic 2 [58], [81]
Cholecystocholedochal 1 [76]
Cholecysto-internal 1 [137]

biliary duct
Cholecystocutaneous 1 [160]
Choledochoduodenal 1 [146]

Gastrocolonic (after 1 [100]
partial gastrectomy)
Bronchobiliary 1 [58]
Other CBD anomalies
CBD stone®® 12 [23], [35], [58], [78], [84], [91],
[92], [119], [146], [155]
CBD polyp 1 [78]
Gallbladder cancer® 4 [49], [57], [111], [139]
Liver abscess 4 [105], [108], [118], [139]
Others
Double gallbladder 1 [61]
“Anomalous cystic 1 [23]
duct and artery”
Pseudoaneurysm 1 [158]
of cystic artery
Xanthogranulomatous 1 [99]
cholecystitis
Total anomalies 62 [31, [71, [9], [12], [22], [23], [26],
associated with CCF [271, [33], [35], [38], [39], [41],
Total patients with 56 [45], [46], [49], [52], [53], [57],
anomalies associated (58], [61], [64], [68], [69], [76],
with CCF 781, [811, [841, [871, [91-93],

[95], [99], [100], [105], [108],
[111], [118], [119], [123], [137],
[139], [146], [155], [158], [160]

CBD Common bile duct, CCF cholecystocolonic fistula

? Any concurrent gallbladder stones are not reported

® Ref. [9], CCF was already closed when explored at surgery

¢ Ref. [95] reports two cases with such a feature
d Concurrent, residual, or recurrent (<1 year) CBD stones are
considered

¢ Refs. [84] and [91] report two cases with such a feature

f Ref. [111]: squamous cell carcinoma tumor at histology; one or
more anomalies may have been present in the same patient
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Obstruction 42 [11], [18], [21], [23], [50], [52], [58], [63],

(biliary [681, [691, [701, [731], [751, [76], [82], [83],
ileus)® [881, [891, [95], [96], [102], [103], [106],
[113], [117], [119], [120], [125], [133],
[1401, [142], [143], [147], [149], [150],
[153], [157], [159]
Massive 14 [17], [20], [28-31], [36], [51], [811, [97],
bleeding [139], [144], [148], [158]

Liver abscess 4
Total 60

[105], [108], [118], [139]

See above

4 Refs. [11], [73], [76], and [113] report two cases of such a feature

Imaging
Preoperative

Diagnosis of CCF is achieved preoperatively in only 7.9%
of patients [3]. Pneumobilia at X-ray has been reported in
some cases [90, 136], but not in others [20, 103]. Ultra-
sound (US) has very rarely been reported to be useful in
CCF diagnosis [103, 137]. Barium enema has permitted the
identification of CCF in some instances [107, 112, 122,
136], although false negatives are also reported [90, 91,
103, 123, 151]. Results of endoscopic retrograde cholan-
giopancreatography (ERCP) are variable, leading to
diagnosis in some cases [90, 91, 112, 136-138, 155], but
being useless in others [109, 110, 112, 121-123, 151].
Colonoscopy has more rarely been used and is reported to
have identified a CCF in only a few cases [43, 94, 103,
133] but not in the rest [110, 122]. Scintigraphy is reported
to have revealed CCF in some anecdotal cases [54, 71, 91,
105], and the same is true for CT scan [147, 148, 156],
magnetic resonance [155], and endoscopic US [151].

Intraoperative

Few authors report intraoperative examinations as clarify-
ing the status of gallbladder and common bile duct
(CBD) and the possible presence of CCF or concomitant
afflictions. Ibrahim [110] reported achieving a correct
intraoperative diagnosis of CCF by injecting contrast in the
gallbladder (intraoperative cholecystography). Intraopera-
tive cholangiography is also reported to have led to the
identification of concomitant CBD stones (see Table 1).
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Treatment
Uncomplicated CCF

Some aspects of recently proposed surgical treatments for
uncomplicated CCF have been analyzed, namely the
effectiveness of the laparoscopic procedure, the sequence
of resections (cholecystectomy and colonic resection), the
modality of colonic suturing, and the potential need for a
diversion. Since 1994, 16 articles [2, 3, 104, 107, 109, 110,
114, 121, 122, 127, 129, 132, 135, 146, 152, 155] have
reported on laparoscopic (or laparo-assisted) [129] treat-
ment of CCF in 36 elective patients. Owing to the nature of
those articles, which were mostly case reports or large
series including different types of bilio-enteric fistulas, data
are largely incomplete, especially regarding duration of
surgery. Some technical variations are reported regarding
the modality of intracorporeal colonic suturing (manual
[121, 132, 160], mechanical [2, 104, 114, 155], or by the
endoscopic device “endoloop” [2]). Some authors experi-
enced intraoperative colonic leak [3, 121, 132], in three
cases requiring conversion [3, 132]. The only reported
postoperative major morbidity consisted of postoperative
hemorrhage and subdiaphragmatic collection requiring
drainage [3]. The reported duration of hospitalization is
7-18 days [3, 121, 122, 155].

Regarding the sequence of resections (colon and gall-
bladder), two variations are proposed: colon first [104, 110,
114, 135] and gallbladder first [1, 122, 123, 155]. Colos-
tomy is no longer performed in cases of uncomplicated
elective CCF surgery. Reddy [121] described a laparo-
scopic caecostomy after having witnessed an intraoperative
colonic tear.

Complicated CCF (emergency surgery and/or complex/
multiple fistula)

Concerning the surgical procedure for massive bleeding
from CCF, both colonic tangential resection [20, 29] and
right colectomy [144] (in association with cholecystec-
tomy) have been described (the latter in a case of a
hemodynamically unstable patient).

Several options have been proposed in the case of
emergency surgery for colonic gallstone ileus, such as
decompression/exteriorization [162], enterolithotomy [120,
143], or segmental resection [1, 147]. Diverting colostomy
is still largely performed in emergency cases to prevent
further complications. In accordance with the required
procedure and the surgeon’s preference, several types of
colostomy are reported (caecostomy [143], trasversostomy
[23, 75, 153], or sigmoidostomy [120, 147]). In some
instances [120, 144], right colectomy is required. The
endoscopic extraction of a gallstone impacted in the

sigmoid colon is reported to have allowed for emergency
surgery to be avoided in two cases [83, 96].

The potential treatment of CCF (cholecystectomy/colo-
nic resection) is reported to be accomplished contextually
to the treatment for obstruction [142, 153] or during a
second stage [63]. Several authors report a conservative
attitude towards CCF after having dealt with colonic biliary
ileus [91, 103, 120, 140, 143, 147].

In the case of patients presenting complex fistulas,
several procedures on gallbladder and contiguous organs
are reported, including cholecystostomy [1, 20, 68],
atypical partial cholecystectomy (and Roux-en-Y hepati-
cojejunostomy) [137, 144], segmental [1, 81] or subtotal
colectomy [149], and gastric partial resections [81, 118,
137].

Discussion

The interest in CCF has been increasing over the past half
century, as documented by the number of cases reported
and papers published on this subject since the 1950s
(Fig. 1). The reason for such an interest is related to several
factors: (1) preoperative diagnosis is rare, and intraopera-
tive discovery is still a challenging situation to surgeons,
who are asked to change the planned procedure (usually an
elective cholecystectomy), often ignoring the features of
this affliction and the ways to manage it; (2) improved
technological means are proposed nowadays that allow for
a preoperative diagnosis, in order to accomplish the most
appropriate surgical treatment; (3) the advent of laparos-
copy raises new questions regarding the possibility of
achieving a correct diagnosis and accomplishing the entire
procedure by this approach; and (4) (at least in Western
countries) the aging of the population may be presumed to
increase the interest in a condition that is usually discov-
ered in the elderly.

Concerning this review, we arbitrarily decided to collect
articles from 1950, since this is not a historical article but is
aimed at reviewing clinical features, diagnostic tools, and
treatment of CCF in modern times. Nevertheless, since in
1955 Deckoff [161] reported only 10 cases of colonic
biliary ileus in the literature at that time, we estimate that
our series represents the vast majority of CCF published
cases.

Some epidemiologic aspects of CCF are worth a men-
tion. Studies performed on large series (exceeding 10,000)
of patients undergoing cholecystectomy report an actual
reduction in the incidence of CCF since the early 1980s
[1-3]. The reason for this variation (from 0.14 to 0.06%) is
probably related to the advent of laparoscopy. The world-
wide diffusion of this technique, in fact, may be supposed
to have given rise to an increase in the frequency of
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cholecystectomy at a younger age in the last two decades,
reducing the number of patients undergoing cholecystec-
tomy during their elderly years, when a long-lasting
gallstone disease is more likely to cause CCF. Like other
biliary-related afflictions, CCF is a condition mostly found
in female patients.

It is worth underlining that age at diagnosis is more
advanced in Western patients, mostly after age 65 (mean
age about 71), than in Eastern patients, whose mean age at
diagnosis is almost a decade younger (62). Moreover, even
though cholecystoenteric fistula is considered a pathology
related to old age, some sporadic cases of CCF before the
age of 50 [112, 139] and even 40 [23, 65, 147] have been
reported in Western patients. Therefore, in our opinion,
CCF should not be considered as being exclusive to the
elderly.

Considering the etiology of CCF, which is widely con-
sidered to be the final stage of a long-lasting inflammatory
process of the gallbladder caused by gallstones (chronic or
recurrent cholecystitis), it is somewhat interesting to note
that inflammatory diseases of the colon, such as IBD,
which are quite common afflictions with the tendency to
fistulize to contiguous organs, have never been associated
with CCF. In other words, with some anecdotal exceptions
of rare pathologies [12, 44, 124], CCF always comes from
the gallbladder.

A considerable number of patients (roughly one patient
out of four—56/231 published cases) are reported as pre-
senting synchronous supramesenteric afflictions (see
Table 1), complicating the diagnosis and treatment of CCF.
This incidence may be biased, since CCFs with unusual
associations are more likely to be described in the litera-
ture. Nevertheless, the possible association of CCF with
some other anomaly, usually cholecystoduodenal fistula
(see Table 1) should be kept in mind. This data may
prompt surgeons to utilize additional diagnostic tools pre-
operatively to rule out the potential presence of other
anomalies (ERCP, CT scan) and possibly to modify their
strategy. If incidentally discovered at surgery, CCF should
prompt surgeons to explore the region and to perform
intraoperative examinations, such as intraoperative US or
cholangiography [1, 110].

Although not frequent, the association with gallbladder
carcinoma is worth considering for several reasons. The
reported incidence of CCF (about 0.1%) [1-3] is com-
parable with that of the fortuitous finding of carcinoma in
a gallbladder excised for lithiasis (0.3%) [162]; this fact is
particularly interesting if we consider that the intraoper-
ative differential diagnosis between the two afflictions is
often not easy, and that, as reported in our series, the two
conditions may coexist in the same patient [49, 57, 111,
139]. If we consider this association to be random, it
should be present in three cases out of every million (the
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incidence of unsuspected CCF and gallbladder cancer
cholecystectomies being 0.1 and 0.3%, respectively),
while the literature reports four gallbladder carcinomas
out of 231 cases of CCF. Consequently, in our opinion,
the finding of a hard-to-dissect, fistulized-to-colon gall-
bladder should prompt the surgeon to take a frozen
section of the specimen. Interestingly, some large surveys
considering patients presenting with cholecystoenteric
fistula in general [1, 163] report an even higher rate of
cancer associated with fistula (3-14%). In accordance
with these data, we agree with Prasad and Foley [104],
who suggest considering a safety margin during colonic
resection for CCF, since gallbladder cancer could possibly
coexist.

Although the triad of symptoms—diarrhea, right hy-
pocondrium pain, and cholangitis (jaundice/fever)—is
generally considered as being the typical clinical picture of
CCF at the onset, analysis of the literature revealed some
surprising data. Due to the laxative effects of bile acids that
bypass the distal ileum and reach the transverse colon
unabsorbed, diarrhea is by far the most frequent symptom
in nonemergency-onset CCF [13, 15, 18, 27, 33,42, 79, 91,
100, 110, 112, 120, 123, 141]. In a review of patients
affected by CCF, Hession [112] found diarrhea to be the
dominant symptom in 71% of cases. Moreover, it should be
noted that the severity of diarrhea may also induce a
malabsorptive syndrome [32, 40, 60], which may also be
responsible for megaloblastic anemia [26, 92] as well as
osteomalacia, fracture of the pelvis, ventricular tachycar-
dia, and chronic heart failure [92].

In contrast, right hypochondrium pain, which is the most
frequent symptom in large series of patients affected by
cholecystoenteric fistulas in general [3], is rarely reported
to dominate the clinical picture in the case of CCF [110,
123, 147]. Similarly, even though a CCF fistula is supposed
to carry a high potential for infection of the gallbladder and
biliary system, jaundice and fever, the typical marks of
cholangitis [1] are rarely reported as onset symptoms of
CCF [91, 112, 123, 147]. From our review of the literature,
diarrhea, although nonspecific, should be considered the
only real key symptom of CCF.

CCF is generally considered not to predispose patients
to biliary ileus, which is the most common complication of
proximal fistulas [161]. In fact, the stone—eventually
migrating from the gallbladder—is presumed to bypass the
Bahuin’s valve, thus being easily expelled with stools.
Surprisingly, in approximately one case out of five (42/
231), patients with CCF presented occlusion by biliary
ileus. Other causes of acute onset of symptoms are massive
bleeding and liver abscess, afflicting a total of 60 patients
presenting with emergency complications (see Table 2).
Our findings somewhat match the features of the literature,
which report CCF as constituting 15% of cholecystoenteric
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fistulas [110] and as causing 4.8% of gallstone ileus cases
[164].

In the vast majority of patients considered from 1950
onward, biliary ileus was located at the sigmoid colon. The
size of the stone is presumed to determine whether and
where a migrated stone will impact. Small and mid-sized
stones are thought to pass through the entire colon, whereas
gallstones over 2.5 cm in diameter may cause colonic
obstruction at the sigmoid colon [1, 73]. In fact, only
exceptional cases of “giant” stones impacted in the colon
proximally to the sigmoid (descending colon [149], trans-
verse colon [165]) or of smaller stones passing through the
sigmoid and impacting in the rectum [166] are reported.

In elderly patients, intestinal obstruction by a gallstone
impacted in the sigmoid may evidently be mistaken for
other more common causes of distal colonic obstruction
such as cancer and chronic diverticulitis, misleading
diagnosis [101]. In conclusion, if the patient is elderly,
female, affected by gallbladder lithiasis and presenting a
distal colon obstruction (sigmoid), colonic biliary ileus
(associated with CCF) should be considered in differential
diagnosis.

There may be differing reasons why such a low pre-
operative diagnosis rate occurs in CCF patients (less than
10% [3], compared to 43% of series reporting cholecy-
stoenteric fistulas in general [1]). Other than the
nonspecificity of symptoms, the very low percentage of
preoperative diagnosis of CCFs may be attributed to the
inefficacy of diagnostic means. None of the imaging
techniques, from old to modern ones, have shown great
accuracy in recognizing CCF. The pathognomonic radio-
logical sign of pneumobilia at plane radiography, which
represented the gold standard of diagnosis of bilioenteric
fistula for decades [167], is often absent [20, 103]. US,
which is considered a first-level tool especially when a
hepato-biliary condition is suspected, has been reported to
give information as to CCF only rarely [103, 137]. Bar-
ium enema is reported to have led to the majority of
preoperative diagnoses [107, 112, 122, 136], but has
shown low sensitivity [90, 91, 103, 123, 151]. Endoscopic
tools, namely ERCP and colonoscopy, have recently been
reported to show CCF in sporadic cases, but their results
are extremely variable [43, 94, 109, 110, 112, 121, 138,
151, 155]. Moreover, owing to their (relative) invasive-
ness, these procedures are not immediately or routinely
requested for patients with nonspecific or ambiguous
symptoms. Similarly, although liver scintigraphy [54, 71],
magnetic resonance [155], and endoscopic US [151] are
reported to reveal CCF in some anecdotal cases, they are
not considered as being easy-access examinations for
patients with diarrhea or mild abdominal pain. Surpris-
ingly, CT scan has seldom been reported in the
preoperative work-up of undiagnosed CCF [147, 156],

unless gallstone ileus is present [140]. In general, it
should be remarked that none of the diagnostic tools
available alone consistently led to the identification of
CCF. In the rare cases where CCF was identified preop-
eratively, diagnosis was made after several exams were
performed until one of them identified CCF.

A heterogeneous variety of approaches is reported for
the treatment of CCF, ranging from sphincterotomy alone
[80, 91] to major colonic [1, 81, 120, 147, 149] or gastric
resection [81, 137]. In uncomplicated patients, in the last
decades, CCF therapy has become less and less aggressive.
Some authors propose endoscopic treatment of CCF in the
case of patients with poor general condition or with
concomitant CBD stones, since the treatment for
choledocholithiasis by sphincterotomy may encourage
CCF closure by reducing bile pressure in the gallbladder
[80, 91]. Conversely, if elective surgical treatment of CCF
is indicated, a few main issues emerge from the analysis of
recent literature regarding the need for a temporary
colostomy, the feasibility of CCF closure by laparoscopy,
and technical aspects of the surgical act.

Traditional teaching suggests a “two-stage” procedure
(involving a diverting colostomy). At least since the early
1980s, however, unless an intraoperative complication
occurs [121], “one-step” management has been considered
the treatment of choice [1] without significant complica-
tions being reported [2, 3, 104].

Cholecystoenteric fistula was considered a formal
contraindication to the laparoscopic approach until the
early 1990s [168]. Recently, laparoscopic procedures have
been proposed for patients with CCF [2, 3, 104, 107, 109,
110, 114, 121, 122, 127, 129, 132, 135, 146, 152, 155].
Although these authors support the feasibility of the entire
procedure by the laparoscopic approach, some of them
report long operating times and, despite the small series
of patients, a considerable number of conversions [3,
132], in some cases due to iatrogenic colonic perforation
[3]. Despite a recent trend towards the laparoscopic
accomplishment of the procedure for cholecystoenteric
fistula, a multicenter study [2] reports early conversion in
55% of patients. Indeed, the avulsion of cholecystoenteric
fistulas during laparoscopic blunt dissection is not a rare
event [3], and its intraoperative management (intracor-
poreal “manual” suture) may be a demanding skill for
average laparoscopic surgeons to perform on a malacic
colonic wall. Since the vast majority of patients present-
ing with cholecystodigestive fistulas are old and often in
poor general condition, and CCF is reported to have a
high mortality rate in this class of patients [27, 36, 164],
we do not believe that a minimally invasive approach
should be considered as being a major issue in these
cases. In our opinion, in this class of patients, the sup-
posed advantages of a minimally invasive approach
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should be balanced against longer operative times and
possible intraoperative complications of laparoscopy.
Thus, the laparoscopic management of such a condition
should be carefully evaluated case-by-case and surgeon-
by-surgeon. In any case, if required, conversion should
not be postponed.

Regardless of the modality of approach (laparotomy or
laparoscopy), several technical variations have been pro-
posed in standard situations (uncomplicated CCF),
regarding the sequence of gallbladder and colonic resec-
tions and the “manual” [121, 132, 160] or “mechanical”
[2, 104, 114, 155] modality of colonic resection. Since no
complications related to any of them have been docu-
mented, all these techniques should be considered as being
equally effective. Finally, as already pointed out by others
[1, 2], we believe that CBD exploration (intraoperative
cholangiography) should always be performed, since CBD
stones may coexist (see Table 2). If CBD stones are dis-
covered preoperatively, some authors [80, 91] maintain
that it is not necessary to treat CCF after endoscopic
sphincterotomy, since CCF is presumed to regress once
choledocholithiasis has been treated.

The treatment of emergency complications of CCF or
complex fistulas may be more troublesome. Whereas a one-
stage classic procedure (colonic tangential resection and
cholecystectomy) is considered as being the treatment of
reference for massive hemorrhage by CCF [20, 29], several
options have been proposed in the case of obstruction or
complex/multiple fistulas. In the case of colonic gallstone
ileus, the main purpose of emergency surgery (so-called
first stage) is to resolve the obstruction [63]. Nowadays, in
the case of colonic ileus, this may be achieved by entero-
lithotomy [142] or segmental resection [147], according to
sigmoid status. It should be stressed that a complete
exploration of the GI tract should be performed, since
concurrent colonic stones [120] or caecum perforation
[144] may be present. Regarding temporary diversion,
although most recent papers still report colostomy in the
treatment of gallstone ileus [120, 143, 147, 153], some
consider diversion not to be always necessary [140]. In our
opinion, the need for a colostomy should be evaluated on a
case-by-case basis.

The need and (possibly) the timing for the treatment of
cholecystoenteric fistula are also a matter of discussion
concerning patients with gallstone ileus [95, 163, 164].
Even in recent papers on the management of colonic
gallstone ileus, it is debated whether to perform chole-
cystectomy at the same time [120], as a delayed
procedure [147], or not at all [103, 143], at least until
symptoms recur.

Although the treatment of the obstruction is usually
accomplished surgically and implies at least a colotomy for
the extraction of the stone, the peculiar location of the
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obstacle (sigmoid) is reported to have allowed for retrieval
of the gallstone by endoscopy in some cases [83, 96],
avoiding emergency surgery. In two other cases, the gall-
stone was “spontaneously” expelled after an unsuccessful
endoscopic attempt [133, 150]. Although a few sporadic
cases are not sufficient to allow for any generalization,
these papers suggest that it could be worth a try to resolve
colonic biliary ileus by colonoscopy before performing
emergency surgery. This approach is even more interesting
for patients in poor general condition, where this procedure
may be presumed to allow for a delayed “one-stage” lap-
aroscopic elective surgical procedure for CCF closure, or
for no surgery at all, if we admit that the fistulous tract may
spontaneously close after the obstruction has resolved [103,
147].

An even wider variety of surgical procedures is reported
for complex and multiple fistulas. The unclear anatomy of
the gallbladder loggia, owing to intense scarring and
adhesions, is reported to require procedures on the
gallbladder that are nowadays unusual, such as cholecys-
tostomy [1, 20, 68] or atypical partial cholecystectomy
with cholecystojejunal derivation [137, 144]. Furthermore,
the effect of such a long-lasting inflammatory process on
the gallbladder and contiguous viscera is unpredictable
preoperatively and may give rise to a very challenging
situation for surgeons, as witnessed by major colonic [I1,
81, 149] and gastric resections [81, 118, 137] reported in
complex cases.

In conclusion, on the basis of the findings of this
extensive review, we summarize the following points:

e Mean age of CCF at diagnosis is 71 years in Western
populations and 62 years in Eastern populations.
Young age (<50 years) does not necessarily rule out
CCF.

e Diarrhea is the key symptom of uncomplicated CCF.

e Acute onset of symptoms does not necessarily rule out
CCF, since it may manifest with biliary ileus, massive
lower hemorrhage, or liver abscess. The site of
impaction of colonic gallstone ileus is almost exclu-
sively the sigmoid.

e None of the preoperative diagnostic tools has shown
great sensitivity. If CCF is suspected but not confirmed
at imaging, the indication is to proceed with all exams
available.

e Preoperative or intraoperative discovery of CCF should
alert surgeons and lead them to explore the hepatic
loggia, since a second hepatobiliary affliction/anomaly
may be present. Intraoperative (or postoperative)
examinations should be performed.

e If any uncertainty remains regarding differential
diagnosis between CCF and gallbladder cancer, extem-
poraneous frozen section should be performed, and a
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security margin during tangential colonic resection
should always be respected.

Diverting colostomy may be avoided in uncomplicated
cases.

Laparoscopy is equivalent to laparotomy, in uncompli-
cated cases, if managed by experienced laparoscopic
surgeons, although increased operating time and con-
version rate are probably to be expected.

In stable patients, resolution of colonic biliary ileus
may be worth a try by endoscopic retrieval of the
gallstone (colonoscopy).

In emergency/complicated cases, the appropriate treat-
ment should be “custom made,” major GI viscera
demolition may be required, and deciding not to resolve
CCF is a feasible option.
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