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GALLSTONE ILEUS - STILL A PROBLEM

Mircea BEURAN?, Mircea Dan VENTER?*, lurii IVANOV?,
Romeo SMARANDACHE?, loana IFTIMIE-NASTASE?,
Dana Paula VENTER?®

Abstract. Gallstone ileus remains a rare but important cause of bowel obstruction. It occurs
in elderly patients in up to 25% of the cases and represents a serious geriatric emergency.

It is usually associated with a cholecystoenteric fistula through which a gallstone has passed
into the gastrointestinal tract and this represents the most frequent mechanism by which it
occeurs.

The occurrence of subsequent pneumobilia provides a strong clue to the diagnosis of
gallstone ileus, but it is not found in all patients.

Helical-single detector and MDCT may improve the diagnosis of gallstone ileus providing
informations regarding the number, size and location of ectopic stones and the site of intestinal
obstruction or visualization of a biliary-enteric fistula.

The management of gallstone ileus remains controversial. Open surgery has been the
mainstay of treatment, but laparoscopic surgery has recently been used. Whether it is
preferable to perform the more complex one stage operation, or the simpler enterolithotomy,
continues to be actively debated.

Gallstone ileus results in considerable morbidity and mortality. This is partly due to the
elderly patient population having multiple medical comorbidities and delayed presentation
and diagnosis.
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Rezumat. lleusul biliar este 0 cauza rard de obstructie intestinald. Apare in 25 % din cazurile de
ocluzie intestinala la pacientii varstnici reprezentdnd o urgenta geriatrica grava. Fistula colecisto-
enterald reprezinta mecanismul de producere obignuit. Cheia diagnosticului este evidentierea
pneumobiliei la examindrile radiologice. Examinarea CT abdominald aduce informatii importante
referitoare la numarul, dimensiunile si localizarea calculilor biliari ectopici, sediul ocluziei enterale
st evidentiaza fistula bilio-digestiva permitind astfel diagnosticul pozitiv precoce. Tratamentul
ileusului  biliar prezinta controverse legate de tipul interventiei chirurgicale efectuate:
enterolitotomie sau procedura “one stage”; actual s-a utilizat si chirurgia laparoscopica.
Mortalitatea si morbiditatea crescute sunt explicate prin vdrsta avansatd a pacientilor, patologia
asociata, prezentarii tardive la medic si diagnosticului intdrziat.
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“It is less dangerous to leap from the Clifton Suspension
Bridge (250 to 275 feet above the Avon River)
than to suffer from acute intestinal obstruction and
decline operation”.

Frederick Treves, 1899

Gallstone ileus represents a rare (0,3-0,5 %) (1) but severe complication of
cholelithiasis. It is considered that its incidence has remained constant, accounting for
1-3% of all small bowel obstructions (2, 3, 4, 5, 6) and for almost 25% of all
unstrangulated hernias in patients over 65 years of age (7, 8).

This complication has significant morbidity and mortality rates due to delayed
diagnosis.

1. History

The first case of gallstone ileus was reported by the danish anatomist Thomas
Bartholin in 1654, during an autopsy (9, 10). He is the first to use the term of
gallstone ileus in direct relation to the cause.

Later, in 1841, Bonnet describes the first case of duodenal obstruction (1) due to
a gallstone stuck within the first portion of the duodenum. The first preop diagnosis of
gallstone ileus was made in 1896 by Leon August Bouveret, where a calculus was
lodged in the gastric antrum producing a syndrome bearing the name of its discoverer
(1,11, 12).

In 1932 Henry Hubert Turner described the first case of colonic gallstone ileus
(where the calculus was lodged in the transverse colon) (1, 12).

Over 300 years later we now know the possible types of this particular form of
intestinal obstruction that requires a billiary-intestinal fistula for it to occur. Later
research has revealed further pathogenic and therapeutic elements, which will be
summarized in this review.

In time the incidence rate of gallstone ileus has increased so much so that Bohan
(14, 15) reported in 1993 a total of 750 cases (with 15 cases of recurrent gallstone
ileus reported in Rusia), while Reisner (8) reported 1001 cases of gallstone ileus (with
5% of cases being recurrent ileus cases).

Later, Frattaroli reports a total of 240 cases of Bouveret syndrome in a review
published in 1997 (16).

Our study includes 92 cases of gallstone ileus reported or published until 2011 at
the Clinical Emergency Hospital, which accounts or 51.11% of the national case
records. 36 patients were operated on between 1991 and 2011 (20, 21, 22, 23).

2. The surgery of gallstone ileus in Romania

There were 180 cases of gallstone ileus reported in Romania between 1897 and
2011, but, undoubtdelly, the real number is higher.
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The first case of gallstone ileus to be operated on was reported by Valentin
St.John from Targu-Mures and it was published in 1929 in Chirurgia magazine. The
case detailed a Bouveret syndrome in a 70 year-old female patient that has died
postoperatively (17).

In 1932, Professor of Surgery Amza Jianu successfully operates a case of
gallstone ileus in a 66 year-old female patient (18). Later on, in 1935, lacobovici was
the first in the country to successfully operate a Bouveret syndrome in a 64 year old
male patient (19).

3. The age

Although it was initially believed that gallstone ileus is a condition affecting
mostly the elderly, this has been proven a myth.

The youngest patient ever reported to suffer from gallstone ileus was 13 years
old (24) and the oldest one was 91 years old (japanese literature) (4). Bohan reports a
case involving a 12 year old boy with gallstone ileus with the calculus situated in the
colon and another 10 year old german child suffering from the same condition (15).

This disease is characterized by a higher incidence in patients over an average of
65 years, a higher incidence in female patients-(male/female ratio=1/5:1/10, probably
secondary to an increased incidence of cholelithiasis in female patients) and preop
dianostic rate of < 50% (4, 7, 8, 24, 25).

4. The incidence

The incidence of gallstone ileus has remained rather constant over the last 45
years: 30-35 cases per 1,000,000 admissions (Kurtz cit.Moberg- 26), an average of
0.9/100,000/year (26). Gallstone ileus accounts for 2-3% of causes of intestinal
obstruction identified at exploratory laparotomy (2, Kasahara cit. 3). The incidence of
gallstone ileus in patients over 65 years of age is approximately 25% of all
unstrangulated obstructions (7). The colonic ileus due to a calculus has a lower
incidence, accounting for 2-8% of all gallstone ileus cases (27). The reported
incidence of gallstone ileus in rusian patients with intetsinal obstruction ranges
between 1.83 and 9.32% (15.28). Females and elderly patients are also more
frequently affected. Furthermore, the incidence of this condition increases with age.

5. Pathogenesis

In order for the disease to occur it is imperative that two elements combine:
1. A large gallbladder calculus (a diameter over 2.5 cm) within the gallbladder;
2. Cholecysto-intestinal fistula.
In addition to these factors an intestinal stenosis may also contribute(either
inflammatory or postoperative).
The most frequent pathogenic mechanism is represented by the migration of a
calculus from the gallbladder into the intestinal lumen through a fistula, usually into
the duodenum (in 68% of cases, 96.5% of japanese patients, 4), but it can also
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migrate into the jejunum, colon (5-25%, 29, 30), cholecysto-duodeno-colonic (2.5%),
cholecysto-gastric (Clavien 31, Rodriguez Sanjuan 32, Glenn cit. 33), choledocho-
duodenal, duodenum-left hepatic duct (1, 34).

Usually the gallstone ileus is preceded by an episode of acute cholecystitis
followed by a chronic inflammation and adhesions between the intestine and the
gallbladder (usually involving the fundus). In addition to these elements, the ischemic
effect due to the pressure caused by the calculus facilitate the establishment of a
cholecysto-digestive fistula (decreased lymphatic, arterial and venous blood
flows)(1); sometimes an obstruction of the cystic duct is also present (5). The
intestinal wall erosion is smoothed by the presence of crystalized billliary salts. In
most cases, the gallbladder turns sclero-atrophic and rendered non-functional. Most
frequently, the gallbladder fundus adheres to the duodenum, colon, stomach (in that
order) and very rarely to the kidney, mesentery or to the liver itself.

The size of the calculus is also important in triggering the intestinal obstruction,
most authors agreeing that a diameter > 2.5 cm ensures complete intestinal occlusion
(it is important that no other lumen stenosis is present caused by spasm, adhesions,
Crohn’s disease, pre-existent anastomosis).

In 1975, after thoroughly analyzing 1000 cases of gallstone ileus described in
literature, Day and Marks (35) established that the average diameter is 45 mm
(ranging between 20 and 100 mm) and the weight of approximately 23.5 g (ranging
between 4 and 68 g).

According to Suteu and Bucur (21), the main cause of gallstone ileus is
represented by a dyssynergy between the spasm of the circular fibers and the
hyperperistalsis of the longitudinal ones; the hyperperistalsis upstream aggravates
intestinal lesions near the obstacle and at the occlusion site the parietal edema could
potentially lead to wall necrosis.

The calculus usually occludes the terminal ileum (65%) and the ileo-cecal valve
(which is the most narrow segment of the small bowel and the peristalsis is reduced)
(8, 28, 36). The potentially active bile ingredients may interact with the intestinal cells
and could induce complete occlusion and mucosal injury (Chipman cit.9).

The stone impaction is due not so much to mechanical factors but to bile-
irritating mechanisms triggering the intramural paracrine signaling; at the blockage
site a rapidly evolving edema ensues, which usually progresses to wall necrosis.

The sensitivity to billiary salts of the distal ileum, which is constantly part of the
bile entero-hepatic circle, is the main factor contributing to gallstone ileus, because
the distal ileum traps most migrating foreign bodies, particularly those rich in bile salt
(7).

Duodenal obstruction is rare, occurring in 3-10% of cases (25); even more rarely
are the cases of a calculus lodging in Meckel’s diverticulum (37, 38) or the appendix
(Mehrotra cit. 12).

Beltran (39) suggested another possible mechanism represented by an
association between a Mirizzi syndrome and cholecysto-enteral fistula, other authors
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having described cases of gallstone ileus in patients presenting type IV Mirizzi
syndrome and cholecysto-colonic fistula.

According to Reisner (18), the colonic blockage usually occurrs in 4% of cases,
most frequently within the sigmoid colon (due to secondary stenosis following
recurrent diverticulitis).

The colonic ileus most frequently occurs following a stone migrating through
cholecysto-colonic fistula, as well as through a cholecysto-duodenal fistula (Moller
1913, Harris, McNamara si Dardinski 1947, Buetow, Glaubitz si Crampton 1963-cit.
13) or a choledoco-duodenal fistula (Shore, Jacob si Cannon 1953). Holm-Nielsen
and Linnet-Jepson consider that the ileus is due to progressive increase in initial stone
size, while Haffner, Semb and Aakhus consider that the calculus size increases due to
fecal accummulation around the stone (13). The most frequent phenomenon is
represented by the impaction of a large calculus in a spastic colon, while impaction
secondary to lumen stenosis (recurrent diverticular disease, cancers) is less common.

In time, the pathogenesis of gallstone ileus has had some changes following
reports of cases of small bowel obstruction caused by a gallstone but without the
operative identification of a cholecysto-enteric fistula (10, 40).

Hence, the following possibilities have been described:

- Yoshida and co. has described a case of gallstone ileus after the calculus passed
through the Vater papilla and underwent secondary enlargement withinh the intestine,
which had a previous stenosis (41).

- The post-cholecystectomy gallstone ileus has the following varieties:

e Lassandro (42), Lindsey and Warner (cit. 43) have described a case of gallstone
ileus after cholecystectomy, the calculus having migrated along the common bile
duct (after sphyncterotomy) or from a pulsion duodenal/jejuno-ileal
diverticulum. Saedon (44) reports a case of gallstone ileus 24 years after
cholecystectomy in a patient with jejuno-ileal diverticular disease.

¢ Draganic (43) and Dittrich (45) report two cases of intestinal obstruction when a
“lost” calculus after a difficult laparoscopic cholecystectomy migrated through
the jejunal wall. Wills (46) described a case of partial intestinal obstruction due
to gallstones, that was spontaneously resolved, but Dragnic and Dittrich were the
first to publish articles referring to gallstone ileus. Gorecki (47) reports a similar
case (Surgical Rounds 2001). Habib (48) reports a case of gallstone ileus
occurring 8 years after laparoscopic cholecystectomy during which a calculus
was “lost” in the abdominal cavity; the stone migrated through the greater
omentum, eroded the apex of a Meckel diverticulum, lodging at its base,
eventually migrating into the intestinal lumen, occluding it. The calculus was
mobilized and removed through the actual diverticulum, thanx to its loose base.
At the Clinical Emergency Hospital in Bucharest we had a case of incomplete
intestinal obstruction due to a calculus that has eroded the colonic wall creating a
persistent colonic-cutaneous fistula (figures 1, 2 ,3). It may actually be the first
case of this kind to be reported in the national medical literature (Ivanov 49).
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- Gallstone ileus and Crohn’s disease

Patients with Crohn’s disease often develop cholelithiasis due to alterations in
cholesterol solubility in bile salts, facilitating its precipitation (due to changes in
entero-hepatic blood flow), to increased bile bilirubin (which may determine “in situ”
growth of pigmentation calculi) and to intestinal motility alterations (50, 51, 52).

The average sizes of the typical obstructing calculus in patients with Crohn’s
disease are inferior to the “usual” lodging-calculi: 2,5 cm (1.5 - 3 cm) versus 4,5 cm
(2-9 cm), a fact explainable by the typical fibrous intetsinal stenosis (3).

6. Clinical forms

There are 4 different clinical presentations of gallstone ileus: Bouveret
syndrome, colonic gallstone ileus, the classic jejuno-ileal obstruction (which is
considered the actual gallstone ileus) and recurrent gallstone ileus.

Bouveret syndrome accounts for 3-6% of all gallstone ileus cases (15, 16, 53),
affecting mostly women and patients between 65-75 years of age (54).

Recurrent gallstone ileus has an incidence of 4,7-5 % (5, 8, 56) and is defined as
a mechanical intestinal obstruction either secondary to a previous endoluminal
gallstone, which is not occlusive at the time of the initial surgical intervention/
treatment, or is secondary to another gallstone migrating through a surgically-
“missed” cholecysto-intestinal fistula (Levin cit. 42,55). According to Kurguzov (57)
this is due to an incomplete check for the small bowel vacuity during the initial
surgical intervention (potentially occlusive remaining gallstones). Subbotin (58)
reports an incidence of recurrent gallstone ileus of up to 7-20%, which is a much
higher than other reports from anglo-american authors. Recurrrent gallstone ileus is
associated with a death rate of up to 20% (56).
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Cylindrical or multifaceted calculi are predictive for recurrent gallstone ileus.
According to Buetow (cit. 55) most recurrent gallstone ileus cases occur within 30
days after the initial operation, with the ileum being the most frequent site of
obstruction. This fact has been confirmed by our own cases at the Clinical Emergency
Hospital in Bucharest.

Clinical types

- There are usually 3 clinical types of this disease:
= Acute, corresponding to the classic gallstone ileus;
= Subacute, with subocclusive manifestations;
= Chronic (Karewsky syndrome), characterized by recurrent painful
episodes secondary to the endoluminal progression of the calculi
(Rodriguez Hermosa 59).
- Hildebrandt (60) describes 3 clinical forms: occlusive (50%), renitent (30%) and
peritonitic (20%).
- The clinical and physiopathological types of gallstone ileus according to the
obstruction site:
= Supra or juxtavaterian: hyperacide emesis, flat abdomen + some
pancreatic response (due to papillary compression); the blood
work reveals metabolic alkalosis.
= Subvaterian duodenal lodging: alkaline emesis (contains bile), flat
abdomen + metabolic acidosis.
= Distal to Treitz angle inclavation: mixed emesis, slightly
distended abdomen, intermittent colicky pain.

7. Diagnosis

Due to its unspecific symptoms the diagnosis of gallstone ileus is difficult, and
were it diagnosed early it would reduce the mortality. According to russian authors, a
correct preop diagnosis is made in 7-22% of cases (61, 62, 63, 64, 65, 66), most
frequently being established during surgery(67, 68, 69).

There are authors reporting preop diagnostic rates in 41-75% of cases (5, 7, 8,
70, 71, 72). Patients with gallstone ileus usually have other comorbidities, including
obesity, diabetes mellitus, cardio-vascular conditions, old age, electrolyte and other
humoral imbalances.

According to Cooperman, there is a mean period of 7 days from the onset of
symptoms to actual hospital admission (independent prognostic factor) and of 3.7
days to the surgical intervention (25). As such, there is a 7-10 day delay of the
operation from the initial insult. We conducted such a study at the Clinical
Emergency Hospital in Bucharest, measuring the time interval between symptom
onset-hospital admission, which was an average of 4.46 days, concurring with other
reported statistics.
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50% of patients had a history relevant for chronic gallbladder conditions. In
elderly patients, who repeatdly refused the operation, the time span can extend up to
20-40 years of biliary problems (73).

The symptoms are usually intermittent, creating the so-called tumpling
phenomenon, suggesting high intestinal obstruction (3): recurrent, downward shifting,
colicky, abdominal pain, until the calculus is lodged (,,the pain shifis alongside the
stone” - Chauffard). The main symptom is the abdominal pain, associated with
nausea and vomiting and sometimes hematemesis following duodenal mucosal
erosions.

Fecal vomiting occurs in later stages and is considered to be ,,iminent-death sign
rather than an obstruction sign” (Handley cit. 27).

The clinical picture of gallstone ileus is rather variable in direct relation to:

1. The bilio-digestive fistula;

2. The severity of the intestinal occlusion;

3. The time interval between the onset of the fistula and the onset of the
ileus itself (Vikker 74).

There are a few signs and symptoms suggesting an internal biliary fistula:

1. The decrease in size or even the dissapeareance of a palpable mass in the
right upper quadrant;

2. Improvement of abdominal pain, fever and jaundice;

3. Onset of symptoms suggesting gallstone ileus in patients >60 years of
age with known cholelithiasis;

4. The presence of calculi larger than 1 cm in diameter in the fecaes, or
rarely in the vomit (75).

Usually, the positive diagnosis is based on the clinical exam (high intestinal
obstruction), plain abdominal x-ray and CT scan of the abdomen and pelvis.

8. Medical investigations

e The plain abdominal x-ray reveals:
o Rigler’s triad (1941): aerobilia (Gotta-Mentschler sign), an ectopic opaque
calculus, distended bowel loops (>2.5 cm) (Rigler cit. 22) - Figure no. 1.

According to most authors Rigler’s triad is present in 17-87% of patients (5, 76),
2 out of 3 signs being sufficient for a positive diagnosis (only 10% of gallstones are
calcified and visible on x-rays).

If a second x-ray is taken and there is gallstone shifting compared to the previous
examination then Rigler’s triad becomes Rigler’s tetrade (Rigler cit.7).

It is important to bear in mind that aerobilia can occur secondary to a bilio-
digestive anastomosis (usually choledochoduodenal anastomosis), previous
endoscopic sphyncterotomy or due to an incompetent Oddi sphyncter.

o Balthazar-Schechter sign (77) - dilated air and fluid-filled duodenal cap

associated with a second fluid level adjacent and lateral to it.
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e Abdominal CAT scan

It is the most useful imaging examination for the positive diagnosis of gallstone
ileus because it provides diagnostic clues indicative for the obstruction type, its
location, associated inflammatory changes of the gallbladder and other possible
abdominal conditions.

The CT scan reveals (42, 78, 79, 80):

o Aerobilia (figure no. 2);

o Obstruction-like, distended bowel loops;

o Ectopic, endoluminal calculus/calculi (figure no. 3). These elements create a

tomographic Rigler’s triad.

o The size of the calculus judging by the differences in lumenal diameters

before and after the blockage.

o Gallbladder wall changes (particularly chronic conditions, the presence of a

flui-air level, irregular gallbladder wall with fluid accummulation);

o Cholecysto-digestive fistula +/- local inflammatory response.

By using dynamic abdominal CT examinations Loren (81) was able to prove
the progression from a chronic gallbladder inflammation to fistula formation and
secondary ileus.

In a prospective study, Yu and co. (82) states that contrast abdominal CT scan
for gallstone ileus has a sensitivity of 93%, a specificity of 100% and an accuracy of
99%, using the diagnostic criteria: small bowel obstruction, ectopic gallstone, parietal
and endoluminal changes of the gallbladder.

According to Lassandro and Pickhardt (42,83), employing MDCT
(MultiDetector Computed Tomography) as a diagnostic tool enables the identification
of endoluminal calculi, assess their size and number, allowing an early diagnosis of
gallstone ileus, long before the onset of typical clinical signs. Furthermore, the
identification of the bilio-digestive fistula allows the surgeon to chose the right course
of action: cholecystectomy (in large fistulas with residual gallstones) or medical
treatment.

We used abdominal CT scans as a routine diagnostic tool at the Clinical
Emergency Hospital in Bucharest and it enabled us to positively diagnose gallstone
ileus in 87.5% of cases, leading to an overall decrease in morbidity and mortality
rates, as well as hospitalization expenses.

e The abdominal x-ray with contrast

It is no longer used as a routine diagnostic tool, its efficiency being outrun by that
of the cntrast Ct scan. However, it remains useful when CT scan is not available.

In order to be performed, it requires the administration of a water-soluble
contrast via the naso-gastric tube (Gastrografin®, Urografin®). Hildebrandt (60)
recommends it as a second-line diagnostic method. At the lodging site there is a
characteristic image ,,Snake head-like”, with a clear halo, produced by a transparent or
dark calculus (Svantholm cit.84), known as the Forchet sign. The examination may
also reveal the presence of a bilio-digestive fistula (figure no. 4).



Mircea Beuran, Mircea Dan Venter, lurii lvanov,
14 Romeo Smarandache, loana Iftimie-Nistase, Dana Paula Venter

In such circumstances, barium administration may aggravate symptomsof ileus
as a result of barium-induced impaction, particularly in a paralytic bowel or in the
presence of a prestenotic colon segment.

This approach should not be used if there is a possibilityof impaired intestinal
viability or gastrointestinal perforation,because extravasation of barium into the
peritoneal cavity canprecipitate a severe and potentially fatal inflammatory response.

e Abdominal ultrasound

Could reveal residual cholelithiasis, the presence of a bilio-digestive fistula,
possibly the lodged calculus within the bowel lumen, gastric dilatation in Bouveret
syndrome (85, 86), aerobilia (figure no. 5). It also describes the local anatomy which
has surgical implications.

LA T T T —

Figure no.4. Figure no.5.
An upper Gl contrast examination showing Abdominal ultrasonography- pneumobilia
cholecysto-enteric fistula. (arrow).

After performing abdominal US in 40 patients with gallstone ileus, Dibirov (87)
reports the following results: positive calculus identification in 16 patients (40%),
aerobilia in 26 patients (65%), gastric stasis in 8 patients (20%) with Bouveret
syndrome, intestinal air in 30 patients (75%), intestinal hyperperistalsis in 16 patients
(40%), free peritoneal fluid in 20 cases (50%).

In 22 patients (55%) that underwent series of abdominal ultrasound examinations
he was able to diagnose the cholecysto-gastric fistula, with evidence of calculus
migration, positively diagnosing the gallstone ileus.

In all 40 patients the ultrasound yielded both direct and indirect signs of intestinal
obstruction:

- 12 patients had distended bowel loops, hyperperistalsis and heterogenous
intestinal content;

- 14 patients had air in the gallbladder, 6 had aerobilia within the common bile
duct and hepatic bile ducts, 13 had thick gallbladder walls (7-10 mm) and gallstones;
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- in 20 patients (50%), the US revealed a structure with stable characteristics when
shifting the transducer, which was indicative for the diagnosis and the location of the
obstacle (the duodenum-4 cases, the small bowel-2 cases, the ileum-1 case).

Based on these results we can state that dynamic monitoring by abdominal
ultrasound is a useful screening and diagnostic tool, with results yielding implications
for further management. Combining the abdominal US with plain abdominal x-ray
increases the diagnostic sensitivity to 74% (12, Ripolles cit.24, 76).

The inflammation may seal the proximal segment of the cholecysto-duodenal
fistula, all that remains is a small diverticulum containing a small, residual calculus
(sentinel gem), suggestive for the diagnosis (88).

e Upper Gl endoscopy

Its primary indication resides in diagnosing Bouveret syndrome, the first such
case having been reported by Grove in 1976 (89). According to Capell the actual
visualization of the obstructing calculus is possible in 69% of cases and that of the
cholecysto-gastric or cholecysto-duodenal fistula may be possible in 31% of cases. In
the remaining cases the visual identification is not possible due to external duodenal
compression, edema and local inflammation.

Arioli (91) describes another form of Bouveret syndrome characterized by partial
obstruction and intermittent symptoms, caused by a large calculus (over 4 cm in
diameter), which required a “one-stage” surgical resolution.

Upper Gl endoscopy may reveal the duodenal ostium of the cholecysto-duodenal
fistula, which corroborated with the clinical manifestations of high intestinal
obstruction, allow a preop diagnosis of gallstone ileus. Sometimes, the endoscopy
may show a small diverticulum containing a sentinel gem, which could also suggest
the diagnosis (88).

In patients with symptoms of upper intestinal obstruction, an ulcer-like lesion
diagnosed endoscopically can actually be the duodenal ostium of a bilio-digestive
fistula. We therefore suggest that this finding be considered an indirect sign for
diagnosing gallstone ileus (Beuran, Ivanov, Venter).

e Colonoscopy
It shows the the obstacle and its location (30) and sometimes the colecysto-
colonic fistula.

¢ MRCP-magnetic resonance cholangio-pancreatography
It failed to prove its diagnostic value; it only shows pneumobilia. According to
Pickhardt (92), however, it allows the accurate assessment of the calculus size.

o Exploratory laparoscopy
It is rarely used as a diagnostic tool (Agresta cit.41) but more as a treatment
method, particularly in medical centers where elective laparoscopic operations are
routinely performed.
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9. Complications

e juxtacalculus perforation (93);

¢ Proximal perforation; it is rare, having been described in less than 10 cases (94);
¢ Wernicke encephalopathy secondary to decreased thiamine absorbtion (95);

e Complications due to the cholecysto-colonic fistula (14%) (5);

e Traumatic fistula rupture (96).

10. Treatment

The purpose of the treatment is the obstacle removal. The surgery should be
preceded by adequate hydration, electrolyte correction and treatment of any other
medical condition. According to Clavel (cit. 22) the systemic impact of gallstone ileus
iIs more important than the surgical impact because it produces severe biochemical
imbalances and the therapeutic approach is based not so much on the surgical
technique but on the surgical strategy, chosing the right moment to intervene is
paramount.

There are several therapeutic approaches: surgical (open/laparoscopic),
endoscopic and conservative.

The surgical treatment

The surgical approach of gallstone ileus has varied between enterolithotomy
and “one stage” operations, each method having its pros and cons, based on the
patient’s general status. The major surgical risks have made possible for other, less
invasive methods to evolve, such as interventional endoscopy, extracorporeal shock-
wave lithotripsy (ESWL), ultrasound-guided ESWL (Clavien cit.1,42; Meyenberger
cit.5,24,56) and laparoscopic interventions, which is still debatable.

- Classic surgical procedures include:

% Enterolithotomy - during surgery, visual and manual exploration of
distended bowel loops usually lead the surgeon to the obstruction site (figure no.6).

¢+ Usually, the calculus should be mobilized either distally (rarely possible) or
proximally, in such a way that the enterotomy is placed in an ulceration-free area or
with minimal circulatory damage. In 1947 Victor Dimitriu said: * what catches your
attention is the immobility of the calculus; the upstream intestine is distended, the
bowel wall is infiltrated at the obstruction site in such a way that any attempt to
mobilize the calculus upstream is futile” (97). His statements remain true even today.

The enterotomy shall be performed proximally, at approximately 15-20 cm
uphill the obstacle (longitudinal wise, on the antimesenteric margin), after
mobilization of the calculus, followed by its extraction (figures no.6, 7) and single-
layer enterorrhaphy.
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Figure no.6
Gallstone ileus - intraoperative imagine.

Figure no. 7
Enterolithotomy.

The entire intestinal tract shall be explored for other possible, residual calculi
that could trigger a recurrent gallstone ileus. In the altered elderly patients it is not
indicated to explore the cholecysto-duodenal area (2).

« Segmental enterectomy is indicated only when intestinal perforation is
present or severe ischemic lesions. This method has several advantages, which are
paramount in acute care surgery: rapid resolution in severe cases; simple technique.

The main disadvantages include:

= Risk of recurrent gallstone ileus caused by a “silent” residual calculus (“silent

second stone™).

Persistence of biliary symptoms (acute cholecystitis, recurrent cholangitis) or
secindary to the bilio-digestive fistula;

fistulas (Berliner si Burson cit.1,8,98);

=
= Increased incidence of gallbladder carcinoma with persistent bilio-enteral
=

Malabsorbtion, which is more frequent in cholecysto-colonic fistulas.

One stage procedure implies
proximal enterolithotomy, chole-
cystectomy and fistula resolution

(figure no. 8). It ensures definitive
treatment, avoiding reinter-ventions. Its
main  disadvantages include high
morbidity and mortality rates (8, 99)
secondary to a lengthy and complex
operation.Its indications include
gallbladder gangrene, residual calculi

found during laparotomy  (100),
hemobilia (57, 65), low-risk patients (5),
cholecysto-colonic fistula.

Figure no.8.
Bilio-enteric fistula - intraoperative imaaine.
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Two-step proceduresinvolve an initial enterolithotomy followed 4-6 weeks later
by cholecystectomy and fistula resolution. It is indicated in debilitated, elderly
patients, with severe electrolyte imbalances, with other comorbidities, residual
gallstones and inflammation of the fistula.

Jarling (101) recommends fistula resolution to take place 4-6 months after the
intestinal obstruction has been resolved.

Appealing as it may be to us, it is highly unlikely that an old patient would
consent to another surgery, especially when there is no acute issue.

Zaliekas (76) recommends this procedure for young patients, with risks for later
biliary complications or with recurrent biliary pathology.

- Specific surgical approaches:

According to Petroianu (102) high-risk patients undergo enterolithotomy,
followed by cholecystotomy if residual gallstones are present, gallstone removal and
cholecystostomy, spearing the fistula.

Bouveret syndrome surgery
When dealing with Bouveret syndrome patients, the sole purpose of the

treatment is the obstacle removal.

Classic surgical techniques:

% Approaching the wupper intestinal obstruction by gastro or
deuodenolithotomy.

% One stage procedures: gastrotomy/ duodenotomy, calculus removal,
cholecystectomy and fistula resolution. According to most authors, this
procedure has a mortality rate of 20-30% (8, 32, 103, 104, 105).

% Two-stage procedures: gastrotomy/ duodenotomy, calculus removal,
gastrorrhaphy/duodenorrhaphy; 4-6 months later cholecystectomy is performed
with fistula resolution. This procedure is indicated when postop complications
are encountered, such as cholangitis, stenosing pilorus/duodenal ulcers near the
fistula, jaundice, hemobilia, traumatic fistula rupture. The 4-6 month delay is
mandatory in order to correct the associated medical conditions in order to
minimize the operative risk (15).

The indications for surgical approach in Bouveret syndrome include:
- Esophageal stenosis (precluding the interventional endoscopy)
Lodged calculus within the fistula, exerting extrinsic duodenal
compression;
Calculus > 4 cm;
Gl bleeds;
Endoscopic calculus removal failure;
Persistent obstruction after endoscopy.

When these indications are not valid and when a permeable cystic duct is
present, the fistula may resolve spontaneously, without surgery (106).
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The treatment of colonic gallstone ileus

The most frequent location is represented by the impaction of a large calculus in
a spastic colon, usually in the sigmoid colon because of frequent stenosing lesions
(inflammatory or neoplastic).
Recommended surgical procedures include:
- Cololithotomy;
- Proximal colostomy and calculus removal;
- One stage procedures are indicated because of frequently associated,
ascending cholangitis.

Laparoscopic procedures

They are not the therapeutic““golden standard” (76) due to technical difficulties
caused by distended intestines, the almost impossible identification of the gallstone,
long duration of the intervention and the need to have trained surgeons in acute care
and laparoscopic surgery (24, 107).

Until 2001 there were only 3 studies discussing the role of laparoscopy in
gallstone ileus: Montgomery (108), Franklin (109), Sarli (110).

The enterolithotomy may be performed entirely laparoscopical (33) or
laparoscopically-assisted (1, 34, 108), when the intestinal segment is externalized
through a small incision after calculus identification; the gallstone is mobilized and an
enterolithotomy is then performed.

Moberg and Montgomery (26) conducted a retrospective study that included 32
patients with gallstone ileus. Between 1992 and 2004, these patients underwent both
laparscopic and open enterolithotomy, with 19 patients being managed
laparoscopically and only 2 conversions. The authors state that laparoscopically-
assisted enterolithotomy can be recommended as a diagnostic and therapeutic tool.

Sica (111) and Malvaux (112) publish each a case of Bouveret syndrome
managed laparoscopically. Sica’s case was a one stage procedure with an external
biliary drainage. Malvaux’s case was resolved using laparoscopically-assisted
endoluminal endoscopy.

Later, Krigher (113) reports a case of recurrent gallstone ileus in postop day 5,
which was resolved through laparoscopically-assisted enterolithotomy, with positive
outcome.

Laparoscopic one-stage procedure was also employed by Franklin Jr. in 1994
(cit.114).

Today there is no unanimous consensus on enterolithotomy as a one-stage
procedure; most authors consider that enterolithotomy is the adequate surgical
apprach (2, 4, 24, 115, 116). Another large gallstone in the gallbladder, identified at
ultrasound would elicit a “one-stage” procedure in order to avoid recurrent gallstone
ileus. Our own experience at the Clinical Emergenecy Hospital supports the
superiority of “one stage surgery” (in terms of morbidity and mortality rates)
compared to enterolithotomy, although it is not always available to us (117).
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Interventional endoscopy

It is the treatment of choice in high-risk patients, particularly those with
Bouveret syndrome (118).

However, the success of this procedure is strictly related to the possibility of
gallstone fragmentation. The lithotripsy may be mechanical (unfortunately not always
possible for large calculi) - endoscopic mechanical lithotripsy (119, 120),
electronydraulic  (121), combined (mechanical and electrohydraulic) (122),
extracorporeal shock wave lithotripsy (ESWL) (123), laserlithotripsy (124, 125)
(Holmium:YAG, Rhoadmine 6G, FREDDY) (126), ESWL and argon plasma
coagulation (127).

The absolute contraindication for lythotripsy is a calculus diameter > 4cm.

Lubbers (120) and Hauke (128) reported cases of small bowel gallstone ileus
managed endoscopically (single/double balloone endoscope followed by
fragmentation of the calculus with Dormia probe and its removal).

In high-risk patients, Shenoy (129) recommends a colonoscopy as a mean to
mobilize a lodged calculus to the ileo-cecal valve, with temporary symptom
alleviation, during which time the patients may be stabilized for surgery.

Most authors that have published articles addressing the endoscopic
management of gallstone ileus also rise the issue of distal ileus due to gallstone
fragments (103, 126, 130, 131).

When the obstructing calculus is located within the colon, the endoscopic
approach is possible and elegant(Nakamoto 132). Pracki (30) reports a case where
laser-guided colonic lythotripsy was combined with tissue marking and Zielinski
(133) also associates intracorporeal, electrohydraulic, endoscopic lithotripsy (IEHL).

It is important to bear in mind the fact that interventional endoscopy is a ,,second
line” therapeutic option, reserved only for high-risk patients.

Conservative management

Sometimes ,,gastric lavage and intestinal tube placement with continous drainage
may lead to calculi being spontaneously removed” (97). Conservative management is
indicated when the radiologically measured calculus is < 2 cm. 14.2% japanese
patients were successfully managed this way (4).

1.3% of patients eliminate the gallstones naturally (8, 132). Bohan (15) reported
in a study including 750 patients that 23 patients (5.5%) eliminated the calculi
through emesis or defecation (most frequent way), in 4 situations manual removal
from the rectum being necessary.

For a correct diagnosis as well as for follow-up in all patients non-surgically
managed, CT and MDCT scans are extremely useful, allowing the accurate
assessment of number, size, location of ectopic calculi. An early diagnosis dictates the
appropriate therapy and decreases morbidity and mortality rates.
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11. Morbidity and mortality

., The seriousness of gallstone ileus is obvious. I don’t recall having cured a
single case. It is baffling how simple the operation is and how disastrous the outcome
is” (Delbet).

Its low incidence, elderly patients, delayed diagnosis are all factors contributing
to the high morbidity and mortality rates of a benign disease. The postoperative
mortality rate ranges between 0 and 26% (1, 4, 5, 8, 12, 15, 24, 26, 29, 34).

Reisner published a metanalysis of 1001 reported patients with gallstone ileus,
diagnosed between 1953 and 1993, establishing an overall mortality rate of 14.28%
(8) (11.7%-enterolithotomy, 16.9% - one stage procedure). In his 750-patient study
(1893-1993), Bohan (14, 15) reports a mortality rate of 66-85% (the start of the XXth
century), subsequently decreasing to 26% towards the end of the XXth century. The
study includes patients with gallstone ileus from 16 different clinics from the ex-
USSR (10-42 patients per clinic) and the mortality varies between 0 and 54.6 %, with
an overall mortality of 26.2%.

The most frequent complication is represented by wound infection - 32% (8).

The morbidity and mortality rates are influenced by the diagnostic delay due to
late hospital presentation (on average 4.85 days), age >60 years, associated chronic
conditions, a severe APACHE Il score ( on average 8.71 points) (1).
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