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Abstract

Background and Clinical Significance: Typically, late complications of temporary or left-in-situ
cholecystostomy in patients with acute calculous cholecystitis are related to retained calculi, which
are ultimately resolved by cholecystectomy. Neoformation of gallstones secondary to temporary
cholecystostomy in an acalculous (disease-free) gallbladder may be neglected because of a low index
of suspicion, until the occurrence of late complications. Case presentation: A 54-year-old female
underwent surgery (open procedure, May 2003) for a complicated postbulbar ulcer (stenosis with
gastric outlet obstruction; penetration into the common bile duct): troncular vagotomy, distal
hemigastrectomy, Roux-en-Y gastrojejunostomy. Temporary cholecystostomy (in an acalculous
gallbladder) was added as a supplementary precaution to prevent duodenal stump leakage. Despite
medical advice, she never presented for control and was lost for follow-up. The patient (now aged
75) was urgently admitted 21 years later (September 2024) with acute pain in the right upper
abdominal quadrant and fever. She was unable to provide medical documentation and had a poor
recall of surgical history; we were able to retrieve the operative report because the patient had been
operated in our clinic. Physical examination was suggestive of an abscess, overlying cellulitis
centered on spontaneous purulent discharge (presumed through the pre-existing drainage tract of
the previous cholecystostomy). Abdominal CT demonstrated: emphysematous calculous
cholecystitis, an abdominal abscess, and cholecystocutaneous fistula. A transverse incision, centered
on the cutaneous fistulous orifice, was followed by discharge of pus and calculi, parietal
debridement, and extraction of a fragment of gangrenous gallbladder tissue. Magnetic resonance
cholangiopancreatography (MRCP) on day 17 demonstrated a remnant gallbladder containing
multiple calculi; the patient was advised to undergo complete cholecystectomy, but once again,
neglected medical advice and was lost for follow-up. Conclusions and Further Directions:
Temporary cholecystostomy in a disease-free (acalculous) gallbladder, associated with gastric
surgery, leads to gallbladder dysmotility and neoformation of gallstones. The first clinical
manifestation of silent, undetected neo-formatted calculi may consist of late, potentially lethal, biliary
complications. Patients must be subjected to follow-up because the incidence of neo-formed calculi
is higher than expected, compared with common gallstones. Prophylactic cholecystectomy for
asymptomatic neo-formatted gallstones is a reasonable choice.

Keywords: cholecystostomy; gallstone formation secondary to gastric surgery; emphysematous
cholecystitis; cholecystocutaneous fistula; subtotal/partial cholecystectomy; remnant calculi
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1. Introduction

Surgical cholecystostomy has been established as a surgical option for acute calculous
cholecystitis for more than a century; today, the indications of temporary/definitive cholecystostomy
have expanded to a broad spectrum of pathologies (including malignancy or miscellaneous), boosted
by the possibility of minimally invasive access. Similar to all interventional techniques,
cholecystostomy may be associated with early/late side effects and complications, depending on the
therapeutic strategy for each pathology.

We report a late (21 years) complication of a temporary cholecystostomy in a previously normal
(acalculous) gallbladder (GB), performed during open surgery for a complicated postbulbar ulcer;
the patient was lost to follow-up. The cholecystostomy was a predisposing factor for subsequent late
hazards and unfavorable outcomes, such as gallstone (GS) formation, emphysematous calculous
cholecystitis, an abdominal abscess in the right hypochondrium, cholecystocutaneous fistula,
unintentional incomplete, partial/subtotal cholecystectomy, partial remnant GB, and retained GS.

Late complications of temporary cholecystostomy in a normal gallbladder are rare (for obvious
physiopathological reasons). To the best of our knowledge, this possibility has not been reported
before; the case is unusual, so we decided to discuss all relevant issues. A thorough literature review
was conducted using PubMed and Web of Science databases to contextualize this rare clinical
scenario. Relevant publications were screened for case reports, retrospective analyses, systematic
reviews, and meta-analyses published in English literature up to 2025.

2. Case Presentation

A 75-year-old female was urgently admitted (September 2024) for acute pain in the right upper
quadrant of the abdomen and fever, in an apparently stable condition. She previously presented to
an ambulatory institution; an abdominal ultrasound (US), 10 days before admission, visualized a GB
with normal walls, no GS, also a 101x53 mm inhomogeneous, irregularly shaped (with imprecise
limits) image in the right flank.

A voluminous cystic mass was observed on palpation of the right hypochondrium region, which
was tender and painful, and also overlying cellulitis centered by a small spontaneous purulent
discharge that had occurred only one day before (the main reason for presentation). Later on,
bacterial culture examination identified Escherichia coli.

Laboratory demonstrated an inflammatory syndrome: CRP 153.42mg/L (normal values: 0-5/
mg/L), Fibrinogen 612 mg/dL (normal values: 170-420 /mg/dL), without other abnormalities.

Apart from high blood pressure, the medical history included surgery for a duodenal ulcer in
2003. She could not provide further details based on medical documents, but remembered that she
was operated on by the first author of this study; she never presented for control afterwards. We were
able to recover the surgical protocol, which demonstrated that the patient was unaware of previous
biliary surgery; it was a crucial element for diagnosis in the situation of incomplete data and poor
recall of medical history. This aspect highlights the importance of data regarding previous biliary
surgery, available to us but potentially not available to other practitioners. The patient was operated
(open surgery) in May 2003 for a complicated postbulbar ulcer: stenosis with gastric outlet
obstruction; penetration in the common bile duct (CBD). Open surgery consisted of: troncular
vagotomy, Y2 distal gastric resection, Roux-en-Y gastroenterostomy. The duodenal papilla was in
close vicinity (0.5-0.7 mm) to the transection line of the duodenum, so a Ch. 8 catheter was inserted
in the CBD for its protection before closure of the duodenal stump with separate sutures; it was
considered mandatory to prevent ampullary disconnection, transection of the confluence of the CBD
and pancreatic ducts [1]. Although total duodenal diversion (Roux-en-Y gastroenterostomy) provides
a protective effect on duodenal stump leakage, external biliary drainage was added as a
supplementary precaution. Cholecystostomy in a normal, acalculous GB, using a Ch. 24 Foley
catheter, was used as a temporary biliary drainage for 13 days.
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Computed tomography (CT) with IV and oral contrast offered further details (Figure 1). A
voluminous (70x130 mm), parafluid collection with multiple gas bubbles located in the right flank; a
fistulous tract exteriorized to the skin with several extensions infiltrating the muscular abdominal
wall and the subcutaneous soft tissues. The collection communicated with multiple microabscesses
in the GB fossa and also with a structure that resembled a GB with thick walls (in close vicinity to a
normal duodenal stump), containing multiple opaque calculi (maxim 12 mm in diameter) and a
gaseous image. Dilated intrahepatic bile ducts with pneumobilia were encountered. It was concluded
that the abscess was secondary to a calculous cholecystitis and originated in the GB fossa.

Figure 1. Abdominal CT, transverse section. Fistulous tract (yellow arrow); right-flank suppurative gas-

containing collection (blue arrow); gallbladder containing calculous material (red arrow).

In the immediate post-admission period, the patient’s general status deteriorated, with arterial
hypotension (BP 82/50 mmHg) and tachyarrhythmia (173 bpm), prompting urgent cardiological
consultation. The patient was diagnosed with supraventricular tachycardia (SVT) and was
successfully converted with intravenous beta-blocker administration. The patient underwent surgery
7 hours after admission, performed by the corresponding author. A transverse incision, centered on
the cutaneous fistulous orifice, was followed by abundant discharge of fetid pus (> 500 mL), as well
as multiple yellowish, frail calculi (3-5 mm), later on identified by the pathological report as
cholesterol calculi. An extensive debridement was necessary for parietal tissues affected by cellulitis
and necrotizing fasciitis, as well as for the removal of abdominal debris from the abscess cavity. A
specimen resembling a gangrenous gallbladder tissue was extracted (Figure 2). The abscess cavity
was washed with hydrogen peroxide (H20z to dislodge small debris and irrigated with saline; two
silicone tube drains were placed, one in the abscess cavity and the other in the subhepatic area. The
abscess cavity was packed with a hemostatic (gauze) cotton mesh impregnated with Iodoform
(triiodomethane, CHIs).
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Figure 2. Exteriorization and extraction of a gangrenous gallbladder fragment. Intraoperative view.

Abdominal X-ray with injection of water-soluble contrast through the abscess drain was used
on postoperative day 3, to evaluate the size of the abscess cavity (Figure 3); intrahepatic pneumobilia
was still visible, without any evident communication with the CBD.

Figure 3. Abdominal X-ray showing aerocolia (white arrows); pneumobilia (green arrows); abscess cavity

containing Iodoform-impregnated gauze (yellow arrow).
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The abscess cavity was surgically inspected, and the mesh and the subhepatic drain were
extracted. However, the following day, bile drainage (150 mL) appeared on the drain placed in the
abscess cavity; it ceased spontaneously, so the drain was also removed on postoperative day 7.
Minimal bile contamination of the dressing continued until day 12.

Magnetic resonance cholangiopancreatography (MRCP) on postoperative day 17 demonstrated
the presence of a remnant gallbladder (GB) containing multiple calculi (Figure 4, Figure 5). In
conclusion, debridement resulted in an inadvertent subtotal cholecystectomy. The patient was
discharged on postoperative day 21 with a recommendation for completion cholecystectomy. She
neglected this indication and, once again, was lost for follow-up for more than one year.

Figure 4. MRCP (coronal, HASTE T2 sequence demonstrating multiple remnant gallbladder (GB) calculi (yellow

arrows).
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Figure 5. MRCP reconstruction showing calculi within the infundibular portion of the remnant gallbladder
(yellow arrow), dilation of the intrahepatic bile ducts (red arrows), and an enlarged common bile duct with

unobstructed contrast passage into the duodenum (blue arrow).
3. Discussion with Literature Review

3.1. Pathogenesis of Gallstone Formation Secondary to Temporary Cholecystostomy, Without Previous
Gallbladder Disease, in the Context of Gastric Surgery

Except for highly selective vagotomy, all antiulcer procedures greatly disturb the pattern, the
onset, and the rate of GB emptying; truncal vagotomy seems to disrupt vagally mediated
preduodenal mechanism, resulting in delayed onset and reduced rate [2]. Conversion of Billroth II to
Roux-en-Y gastroenterostomy severely disturbs all parameters of the emptying of the gallbladder [3].
Surgery for elective antiulcer procedures declined steadily in recent years. It is expected that the
incidence of GS after gastric resection for duodenal ulcer (a benign pathology associated with a long
survival) is higher than after gastrectomy for gastric cancer.

Diagnosis of early gastric cancer changed the prognosis; quality of life has gained importance
due to the extended life expectancies. A study reported an 18.8% incidence of GS at 5 years after
curative surgery for early gastric cancer (Billroth I, Billroth II, Roux-en-Y reconstruction) due to
sectioning of the hepatic branch of the vagus nerve, which plays an important role in regulating GB
tonicity, also to changes of endogenously released cholecystokinin (CCK), followed by changes in GB
kinetics leading to bile stasis [4]. Real-time US demonstrated a significantly reduced ejection fraction
of GB in gastrectomized patients with/without vagotomy compared to healthy controls; thus, gastric
surgery is a risk factor of GB dysmotility (biliary stasis), and subsequent GS formation [5]. Total
gastrectomy followed by Roux-en-Y reconstruction for gastric cancer leads to an increased risk of
cholelithiasis, so that prophylactic cholecystectomy was suggested in patients without GS before
surgery [6]. One study reported a 25.7% incidence of GS formation after gastrectomy for gastric cancer
(usually within two years, but in most cases asymptomatic); simultaneous prophylactic
cholecystectomy was recommended in all patients with GS, and in those undergoing extended
lymph-node dissection involving the hepatoduodenal ligament wich carries a high risk of damaging
the hepatic branch of the vagus nerve resulting in reduced GB contractility [7]. This study was based
on a previous one [8].

Another study reported a high incidence (32.02%) of GS (within two years) secondary to Roux-
en-Y reconstruction in radical gastrectomy for gastric cancer: more often in total gastrectomy than
distal gastrectomy because during a total gastrectomy, the vagal trunk is completely severed,
resulting in the loss of hepatic branch function of the vagus nerve which plays a critical role in biliary
function. Partial gastrectomy severed the vagus nerve to a lesser extent [9]. Roux-en-Y in gastrectomy
for gastric cancer is associated with a higher risk of GS formation compared to other types of
gastrointestinal reconstruction [9,10]. This is a side-effect of total duodenal diversion (exclusion of
duodenum during reconstruction, reduced CCK secretion; food passage through the duodenum
serves as a stimulus for CCK secretion (a hormone responsible for contraction of the GB through the
humoral regulation system), resulting in reduced GB contractility with increased risk of GS formation
[11]. Roux-en-Y is associated with a significantly higher incidence of clolecystolitiasis compared to
Billroth I or IT reconstruction [12].

A left-in-situ cholecystostomy (on a Foley catheter) for a prolonged period of 3 months can impair
GB motility due to GB wall fibrosis [13], predisposing to GS. GB contractility, calculated by US
diameter measurement with provocation tests, is reduced to 62% [14]. One study noted that after
cholecystostomy in a previously normal GB, function will return to normal in most patients, despite
adhesions impairing motility of the GB; if no GB disease develops within the first year after
cholecystostomy, the risk of late complications (in the absence of GS) is minimal [15]. However, this
was an obsolete study based on only six cases.
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Our study demonstrated that, in the long term, temporary cholecystostomy in a disease-free GB
and gastric surgery (troncular vagotomy; gastric resection/gastrectomy; total duodenal diversion -
Roux-en-Y) may represent independent but synergistic factors responsible for the late GS formation
and secondary complications.

3.2. Emphysematous Cholecystitis

Neo-formation of GS was followed, 21 years later, by a peculiar form of acute calculous
cholecystitis: emphysematous cholecystitis. This is an uncommon and severe form of acalculous or
calculous gangrenous acute cholecystitis, associated with high mortality [16]. The symptoms are
nonspecific; the main characteristics are related to gas formation in the GB lumen, in the GB walls,
the surrounding tissues, biliary ducts (pneumobilia), the abdominal cavity (pneumoperitoneum), and
in the retroperitoneum, without any communication with the gastrointestinal tract [16-21]. Many
studies demonstrated that translocation of gas-forming bacteria, especially anaerobes (such as
Escherichia coli, Klebsiella spp, Clostridium spp, Aerobacter aerogens, Salmonella spp), is implicated in
etiology. Diagnosis is a challenging dilemma, and is presumed if the presence of gas is suspected using
various imaging techniques, in the lumen or walls of the GB or adjacent structures (cavities). The
amount of gas is also an important factor. An abdominal US may be inaccurate, so CT is considered
more efficient due to higher sensitivity and specificity compared with other radiological modalities
[22]. A final diagnosis is demonstrated by bacterial culture examination, identifying anaerobic
bacteria.

3.3. Cholecystostomy

Cholecystostomy (gallbladder drainage, gallbladder tube placement) is a reasonable alternative
to cholecystectomy (open or laparoscopic) in acute calculous cholecystitis, mainly in elderly, high-
surgical risk patients with significant comorbid conditions (critical illness or multiple medical
comorbidities), who are not suitable for general anesthesia to undergo a complete cholecystectomy.
It is a safe, effective, and temporary treatment of acute cholecystitis, allowing drainage of infected
bile, decompression of the GB, and sepsis control. Today, surgical (open) cholecystostomy is
considered obsolete; temporary decompression can be achieved using minimally invasive
approaches (percutaneous or transhepatic) guided by US or CT, under local anesthesia.

Cholecystostomy may be curative in some cases of acalculous acute cholecystitis, but not for
acute calculous cholecystitis because it may be associated with a high recurrence rate or complications
related to retained GS or recurrent biliary disease. It is considered that retained GS are a nidus for
sepsis. The interval for safe removal of the catheter and the necessity of interval (laparoscopic)
cholecystectomy are variably reported [23]. Catheter removal before 7 days may be associated with
an increase in recurrent disease [24]. Recurrent biliary events are common after percutaneous
cholecystostomy for severe acute calculous cholecystitis, compared to interval (laparoscopic)
cholecystectomy, so that the latter is indicated for patients fit for surgery after resolution of acute
cholecystitis and sepsis; percutaneous cholecystostomy is a bridge to definitive management
(cholecystectomy) [25]. Retained GS in left-in-situ cholecystostomy may be responsible for various
complications, even gallstone ileus [26]. Interval cholecystectomy is indicated after temporary
cholecystostomy for acute calculous cholecystitis.

This may be a valid assertion, also related to our case report; late complications of neo-formed
GS secondary to cholecystostomy (in a normal, acalculous GB) could have been prevented by
cholecystectomy. Although cholecystostomy was not initially indicated for an acute cholecystitis, late
complications and their prevention may overlap between the two conditions. We consider that
continuous follow-up of a left-in situ GB after cholecystostomy (regardless of its initial indication) is
mandatory; loss of follow-up and delayed diagnosis may lead to consecutive complications.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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3.4. Cholecystocutaneous Fistula After Cholecystostomy

Spontaneous cholecystocutaneous fistula in the right hypochondrium after cholecystostomy for
acute calculous cholecystitis (in the absence of definitive cholecystectomy) is a rare late complication
that may occur months or even years later, sometimes associated with cellulitis, necrotizing fasciitis,
and even sepsis [27]. It may be preceded by an abdominal wall/cholecystocutaneous abscess [28]. The
pre-existing drain tract (the old drain tube tract is a point of least resistance) facilitates discharge
through a cholecystocutaneous fistula and spontaneous passage (extrusion) of GS [29], even years
later [30], including following cholecystostomy for acute emphysematous cholecystitis [31].

In our case report, temporary cholecystostomy was not performed for acute calculous
cholecystitis; rather, the fistula represented a late complication of neo-formed GS and acute
emphysematous cholecystitis, following the same pattern through the pre-existing drain tract. One
may conclude that, similar to the natural evolution of acute calculous cholecystitis, patients with a
history of a left in-situ GB after cholecystostomy (in the absence of definitive cholecystectomy) are
also prone to develop cholecystocutaneous fistula.

3.5. Incomplete, Partial/Subtotal Cholecystectomy

Today, laparoscopic cholecystectomy is the gold standard surgical procedure for definitive
treatment of symptomatic GS. In selected cases, other techniques such as cholecystostomy or
incomplete, subtotal/partial cholecystectomy may be recommended as the first step (as an exceptional
definitive solution), mainly for acute severe cholecystitis. Similar to percutaneous
cholecystolithotomy [32], partial cholecystectomy should be considered a temporary option in severe
acute calculous cholecystitis. Both techniques, in contrast to complete cholecystectomy, may be
followed by symptoms related to residual or recurrent gallstones.

Partial cholecystectomy is indicated (as a bailout operation) in difficult laparoscopic
cholecystectomy (“difficult gallbladder”) associated with poor visualisation of the hepatocystic or
Calot’s triangle due to fibrosis, acute ductal inflamation or vascular variants, to prevent common bile
duct (CBD) or vascular injury; it is considered a safe effective alternative surgical technique in difficult
cholecystectomies, to decrease conversion to open cholecystectomy [33]. A retrospective analysis and
review [34] suggested that laparoscopic subtotal cholecystectomy may offer advantages compared
with open cholecystectomy in terms of immediate perioperative outcomes. Although subtotal
laparoscopic cholecystectomy is less often associated with early complications vs conversion to open
surgery, long-term outcomes may differ and depend on surgical expertise [35]. A systematic review
and meta-analysis [36] concluded that laparoscopic subtotal cholecystectomy is a reasonable
alternative to laparoscopic cholecystectomy in acute cholecystitis. Although an incomplete operation,
a systematic review [37] concluded that laparoscopic subtotal cholecystectomy is an acceptable
alternative for difficult gallbladders, in patients with a difficult Calot’s triangle; however it may be
associated with a relative high incidence of morbidity and readmissions in the perioperative interval
(90 days) [38] and high-risk patients should be counseled to acknowledge this potential risk [39].

A major concern in performing laparoscopic cholecystectomy is the avoidance of CBD injury,
which is associated with considerable morbidity and even mortality [40]. Principles of safe
laparoscopic cholecystectomy were published by Gupta et al [41], including bailout
techniques/strategies (such as cholecystostomy or subtotal cholecystectomy). Subtotal
cholecystectomy may be performed laparoscopically; there are two major variants (types) to
terminate the operation after clearance of GS and ablation of the remnant mucosa, depending on
whether the biliary stump is closed or left open [40,42]. The fenestrating type leaves the posterior
wall of the GB attached to the liver bed (the GB fossa) exposed (left open), with/without closure of the
cystic duct; the reconstituting type implies closure of the GB remnant (as small as possible) and/or
the cystic duct. Accordingly, a literature review [43] suggested using the terms subtotal open-tract vs
subtotal closed-tract in partial cholecystectomies. A classification based on four types was also
published [44]: Type A- the posterior wall of the GB is left attached to the liver bed, the GB stump is
left open with placement of a drain; Type B- same as A with closure of the GB stump, with/without
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drain placement; Type C- resection of both anterior and posterior walls of the GB, stump closure
without drain placement; Type D- same as C, but the stump is left open with drain placement.

Several studies and systematic reviews concerning safe laparoscopic techniques for subtotal
cholecystectomy in difficult GB or acute cholecystitis, aimed at avoiding early or late complications
(e.g., bile leakage, recurrent acute cholecystitis of the remnant GB, retained calculi), were published
in recent years [37,38,45-48]. A systematic review and meta-analysis [49] revealed that the
fenestrating type prevents CBD injury but may be complicated by a higher rate of immediate bile
leakage and the necessity of biliary decompression using endoscopic retrograde
cholangiopancreatography (ERCP); in contrast, closure of the remnant GB creates a residual GB that
may generate neoformation of calculi. Emergency laparoscopic cholecystectomy for acute
cholecystitis during the acutely symptomatic phase of the index emergency admission is the best
option when the cystic duct can be safely closed. Residual calculi in the GB remnant or cystic duct
(whether closed or left open and drained) should be regarded as a bailout strategy and “suboptimal
treatment”, not a definitive cholecystectomy, given the long-term risk of subsequent gallstones-
related events [50]. Therefore, there is a formal indication for a subsequent completion (redo)
cholecystectomy for symptomatic GS and prevention of associated biliary complications after the
index surgery.

The concept of the post-cholecytectomy syndrome is still ill-defined, with extrabiliary or biliary
etiologies. The biliary etiology is usually associated with retained (residual) GS (in the cystic duct or
the GB remnant) following an inadvertent incomplete cholecystectomy. It is possible after elective
laparoscopic or open surgery, but is more frequent in an emergency setting, such as the reconstituting
type of subtotal cholecystectomy for acute calculous cholecystitis. Mishaps (biliary complications)
may occur at any time, even decades later [51-56]. Gallstones in the residual GB are associated with
more complications than typical GS, due to diagnosis challenges and treatment delays [57]. Despite
alack of standardized treatment guidelines, several studies dedicated to definitive (curative) surgical
treatment concluded that laparoscopic completion cholecystectomy is feasible [57-65]. According to
the safety-first principle, the lowest morbidity is reported in centers with adequate experience in
advanced laparoscopic procedures (skilled surgeons, experienced teams).

In our case report, debridement of the abscess cavity resulted in an inadvertent partial
(incomplete) cholecystectomy for an acute calculous gangrenous (emphysematous) cholecystitis,
with retained GS in the GB remnant. According to the current status, completion cholecystectomy
was indicated; the patient was informed but neglected medical advice, once again, for more than one
year (as well as the previous 21 years after the initial operation for postbulbar ulcer), and was lost for
follow-up; the outcome is not known.

4. Conclusions and Further Directions

Cholecystostomy has been established as a temporary option in acute calculous cholecystitis for
more than a century, but, like any interventional technique, it is associated with late side effects and
complications. Late complications of temporary or left-in-situ cholecystostomy in patients with acute
calculous cholecystitis are related to retained calculi and are ultimately resolved by cholecystectomy.

Temporary cholecystostomy in a disease-free (acalculous) gallbladder, associated with gastric
surgery (troncular vagotomy; gastric resection/gastrectomy; total duodenal diversion, Roux-en-Y
gastrojejunostomy), leads to gallbladder dysmotility and neoformation of gallstones. We report
several late complications due to gallstones that occurred 21 years after open surgery for a
complicated postbulbar ulcer: emphysematous cholecystitis; abdominal abscess in the right
hypochondrium; cholecystocutaneous fistula; inadvertent subtotal cholecystectomy; a partial
remnant gallbladder with retained calculi. To the best of our knowledge, this possibility was not
reported before; there are several lessons to be learned.

The presence of clinically silent, undetected neo-formatted calculi after temporary
cholecystostomy in an acalculous gallbladder may be overlooked because of a low index of suspicion,
until the occurrence of late, potentially lethal, biliary complications; this may be a challenging
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diagnosis, especially in elderly patients with poor recall of biliary history and in the absence of
medical documents.

Regular surveillance of a left-in-situ gallbladder after temporary cholecystostomy in a disease-
free (acalculous) gallbladder is mandatory; loss of follow-up and delayed diagnosis may result in
subsequent complications. The incidence of neo-formatted calculi appears higher than expected,
compared with common gallstones.

Prophylactic cholecystectomy for asymptomatic neo-formatted gallstones is a reasonable choice;
similarly, there is a clear indication for definitive/interval cholecystectomy after temporary
cholecystostomy (for acute calculous cholecystitis) and for completion cholecystectomy after
incomplete, partial/subtotal cholecystectomy (for cholelithiasis).
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The following abbreviations are used in this manuscript:

CT Computed tomography

GB Gallbladder

MRCP  Magnetic resonance cholangiopancreatography
ERCP  endoscopic retrograde cholangiopancreatography
GS Gallstone

CRP  C-reactive protein

CBD  common bile duct

Ch Charrier

v intravenous

BP blood pressure

SVT  supraventricular tachycardia

H202  oxygen hydroperoxide

CHIz triiodomethane

RX  radiography

CCK  cholecystokinin

US  ultrasonography
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