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What makes acute cholec
ystitis recur after
removing the percutaneous cholecystostomy
tube?
Jun Heo, MDa,b, Min Kyu Jung, MDa,b,∗ , Chang Min Cho, MDa,b, Sang Yub Lee, MDa,c,
Hun Kyu Ryeom, MDa,c, Jae Min Chun, MDa,d, Young Seok Han, MDa,d, Hyung Jun Kwon, MDa,d

Abstract
Percutaneous transhepatic gallbladder drainage (PTGBD) is an alternative treatment option for acute cholecystitis. However, the
disease may recur after PTGBD catheter removal. This study aimed to evaluate the role of endoscopic sphincterotomy and other risk
factors in reducing the recurrence of cholecystitis.
We retrospectively analyzed data from 1088 patients who underwent PTGBD for cholecystitis at Kyungpook National University

Hospital, Republic of Korea, between January 2011 and April 2018.
A total of 115 patients were enrolled in the study. The recurrence rate of cholecystitis was 17.4% (n=20) during amedian follow-up

period of 1159 (range, 369–2774) days. Endoscopic biliary sphincterotomy did not significantly affect the recurrence rate of
cholecystitis (P= .561). Inmultivariable analysis, cystic duct stones (P= .013) and PTGBD catheter migration before the prescheduled
removal time (P= .002) were identified as independent risk factors for cholecystitis recurrence after PTGBD.
To reduce post-PTGBD recurrence in cholecystitis, caution must be exercised to avoid inadvertent dislodging of the PTGBD

catheter. In cases of cholecystitis with cystic duct stones, cholecystectomy should be considered only after careful assessment of
postoperative risks. Instead, transluminal endoscopic gallbladder drainage could represent a promising option for the prevention of
recurrent cholecystitis.
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1. Introduction

Cholecystectomy is the treatment of choice for acute cholecystitis.
This procedure is a definitive treatment as it removes the
gallbladder. However, many patients with cholecystitis are
unsuitable candidates for surgery because of their comorbidities.
Mortality after cholecystectomy is closely associated with
comorbidities such as cirrhosis, heart failure, and renal failure.
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With the ever-increasing life expectancy and population aging
globally, the prevalence of comorbidities associated with
advanced age continues to increase as well. Hence, age >70
years is also a strong risk factor for death after cholecystecto-
my.[1] Traditionally, percutaneous transhepatic gallbladder
drainage (PTGBD) is considered an alternative treatment option
for acute cholecystitis.[2] This procedure is relatively safe for
patients with comorbidities and has been validated as a bridge to
cholecystectomy.[3] However, there is a lack of evidence
supporting the use of PTGBD as a definitive treatment option.
The PTGBD catheter was removedwithin 4 to 8weeks after the

procedure. However, disease recurrence remains the main
concern associated with PTGBD catheter removal. Therefore,
it is important to determine the factors affecting post-PTGBD
recurrence in cholecystitis. The primary objective of this study
was to determine the rate of recurrent cholecystitis after PTGBD
and catheter removal. The secondary objective was to investigate
the factors associated with the recurrence of cholecystitis
following PTGBD and catheter removal.
2. Materials and methods

2.1. Patients

Patients treated with PTGBD at Kyungpook National University
Hospital, Republic of Korea, between January 2011 and April
2018 were retrospectively reviewed. Of these, patients undergoing
immediate PTGBD for acute cholecystitis with or without related
cholelithiasis were deemed eligible for inclusion in the study. The
exclusion criteriawere as follows: planned cholecystectomywithin
3months after PTGBD, regardless of whether or not catheter
removal was scheduled or conducted; a follow-up period of less
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than 1year after PTGBD catheter removal; loss to follow-up before
PTGBD catheter removal; no PTGBD catheter removal; secondary
cholecystitis due to confirmed cholangitis—that is, reactive
cholecystitis caused by, for example, common bile duct (CBD)
stones or CBD strictures; malignancy-induced cholecystitis (eg,
cholecystitis due to bile duct cancer invading the cystic duct); direct
bile duct trauma; cholecystitis not confirmed to be calculous or
acalculous, including conditions initially diagnosed as acalculous
cholecystitis but proven to be calculous upon follow-up; and failure
to meet the cholecystitis diagnostic criteria outlined by the Tokyo
guidelines for acute cholangitis andcholecystitis.[4]The studydesign
was reviewed and approved by the Institutional Review Board of
Kyungpook National University Hospital, Korea (approval no.
2020-01-017). The study protocol conformed to the ethical
guidelines of the 1975 Declaration of Helsinki, as reflected by a
priori approval fromour institution’sHumanResearchCommittee.
2.2. Definition of acute cholecystitis

Patients were diagnosed with acute cholecystitis if they fulfilled the
following criteria defined by the Tokyo guidelines for acute
cholangitis and cholecystitis: local signs of inflammation (eg,
Murphy’s sign or right upper quadrant mass/pain/tenderness);
systemic signs of inflammation, including fever, elevatedC-reactive
protein (CRP), or elevated white blood cell (WBC) count; and
imagingfindings characteristic of acute cholecystitis. Biliary disease
is usually diagnosed on the basis of abdominal dynamic computed
tomography. Other imaging modalities, such as abdominal
ultrasonography, endoscopic ultrasonography, and magnetic
resonance cholangiopancreatography, are also employed depend-
ing on the clinical needs. In this study, gallbladder sludge confirmed
by imaging modalities was categorized as calculous cholecystitis.
2.3. PTGBD catheter insertion

When patients were diagnosed with acute cholecystitis, they were
administered intravenous antibiotics (third-generation cephalo-
sporins with/without metronidazole). Interventional radiologists
then performed the PTGBD procedure. Under ultrasonographic
guidance and fluoroscopic assistance, transhepatic gallbladder
puncture was performed using a 15-cm, 21-gage AccuStick
needle (Boston Scientific, Marlborough, MA). After serial
dilation, an 8.5-French drainage catheter (Cook Medical,
Bloomington, IN) was inserted into the gallbladder. Cholecys-
tography was also performed during the same session after the
drainage of the infected bile. Cystic duct patency and filling
defects in the gallbladder were assessed, if necessary.
2.4. Follow-up

After treatment with antibiotics, patients were discharged with an
indwelling PTGBD catheter and were followed up every 4 to 12
weeks until removal of the catheter. During outpatient follow-up,
cholecystectomy was recommended if the patient was deemed
suitable for surgery. However, for patients who were not fit for
surgery, cystic duct patency was checked regularly until removal
of the catheter.

2.5. PTGBD catheter removal

The decision to remove the PTGBD catheter was made according
to the clinician’s judgment after improvement of cholecystitis.
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The procedure could be performed in the outpatient department
or interventional radiology department. Clamping of the catheter
for 1 to 7days before its removal was also left to the discretion of
the treating clinician. Generally, the catheter was removed 8 to
12weeks after insertion. In cases where catheter removal was
performed in the radiology department, a follow-up cholangio-
gram was usually obtained before removal of the catheter.
2.6. Statistical analysis

All statistical analyses were performed using SPSS (version 22.0;
IBMCorp., Armonk, NY). The results were analyzed using the x2

test, Student t test, or Fisher exact test, as appropriate. A Cox
proportional hazards model was used to examine the risk factors
for disease recurrence. For all analyses, statistical significance was
set at P< .05.
3. Results

3.1. Patient characteristics

A total of 1088 patients were reviewed during the study period, of
whom 973 did not meet the inclusion criteria and 115 were
enrolled in the study (Fig. 1). Sixty-eight patients (59.1%) were
male, and the mean age was 73.2±10.8years. The mean
Charlson Comorbidity Index (CCI) score was 4.5±1.9. Calcu-
lous cholecystitis (n=76, including 11 cases of gallbladder
sludge) was more common than acalculous cholecystitis (66.1%
vs 33.9%, respectively). Cystic duct stones were observed in nine
cases (7.8%). There were 12 cases (10.4%) had perforated
cholecystitis, all of which were recovered by PTGBD without
surgical treatment. The mean duration of catheter indwelling was
151.4±285.2days (Table 1).

3.2. PTGBD complications

The technical success rate of PTGBDwas 99.1% (114/115 cases).
In 1 patient, gallbladder drainage was achieved via the trans-
peritoneal approach. No immediate procedure-related compli-
cations were noted, except for 2 cases of initial PTGBD catheter
malfunction, which were corrected by catheter repositioning the
following day. The main late PTGBD-associated complication
was catheter migration, which occurred in 29 patients (25.2%).
The interval between PTGBD insertion and migration was 227.2
±288.7 (mean± standard deviation). Furthermore, 4 cases of
recurrent catheter migration were observed despite reinsertion.
There was only 1 case of late catheter malfunction that occurred
5months after the initial insertion.
3.3. Recurrence of cholecystitis

The recurrence rate of cholecystitis was 17.4% (n=20) during a
median follow-up period of 1159 (range, 369–2774) days. The
median interval between catheter removal and cholecystitis
recurrence was 163.5 (range, 0–1276) days. In total, 41 patients
underwent endoscopic biliary sphincterotomy because of CBD
stones or strictures, with the median interval between PTGBD
and biliary sphincterotomy being 108 (range, 0–1988) days. To
be more precise, this procedure was conducted in 10 patients
before PTGBD catheter insertion (2 cases during the same
admission period and eight cases in the previous admission) with
a median interval of 281.5 (range, 12–1536 days) and in 31
patients after PTGBD (18 cases during the same admission period



Figure 1. Flow chart of participants through study. PTGBD, percutaneous transhepatic gallbladder drainage.
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and 13 cases during the next admission) with a median interval of
180.0 (range, 55–1988 days). Endoscopic biliary sphincterotomy
had no significant effect on the recurrence rate of cholecystitis
(P= .561). We conducted a univariate analysis to compare
patients with recurrent cholecystitis to those with nonrecurrent
cholecystitis in terms of various factors (Table 2). No significant
intergroup differences were observed in age, sex, gallstone
presence, CCI score, perforation status, CBD stone presence,
need for endoscopic retrograde cholangiopancreatography
(ERCP), PTGBD catheter indwelling time, WBC count, serum
Table 1

Baseline demographic and clinical characteristics of the patients.

Characteristic Patients who underwent
PTGBD (n=115)

Sex, male 68 (59.1)
Age, y 73.2±10.8
Calculous 71 (66.1)
Gallstone 67 (56.5)
Size ≥1 cm 14 (12.2)
Size <0.5 cm 44 (38.3)
Solitary 22 (19.1)
Cystic duct stone 9 (7.8)
Sludge 24 (20.9)
Charlson Comorbidity Index score 4.6±2.0
Perforation 12 (10.4)
CBD stone 21 (18.3)
Combined ERCP 41 (35.7)
Catheter indwelling time, days 151.4±285.2
Duration of PTGBD ≥6 wk 89 (77.4)
Follow-up cholangiogram 67 (58.3)
Clamping of the PTGBD catheter before removal 41 (35.7)
PTGBD catheter migration 29 (25.2)
WBC count, cells/mL 13,196±6225.0
CRP, mg/dL 15.0±9.5
Bilirubin, serum, mg/dL 1.9±2.3
Follow-up period, days 1212.6±633.9 (range, 369–2774)

Data are presented as median (range), number (%), or mean± standard deviation.
CBD = common bile duct, ERCP = endoscopic retrograde cholangiopancreatography, PTGBD =
percutaneous transhepatic gallbladder drainage, SD = standard deviation, WBC = white blood cell.
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CRP, and gallstone size, and number. However, there were
significant differences between the two groups in the presence of
cystic duct stones (P= .048), catheter migration status (P= .025),
and serum bilirubin level (P= .002). Multivariable analysis with
Cox proportional hazards modeling revealed that cystic duct
stones, with a hazard ratio (HR) of 4.49, a 95% confidence
interval (CI) of 1.37–14.69 (P= .01), and catheter migration (HR,
4.45; 95% CI, 1.70–11.65; P= .002) were independent risk
factors for recurrent cholecystitis after PTGBD (Table 3). The
interval between PTGBD catheter removal and cholecystitis
recurrence was not shorter in patients with cystic duct stones (n=
4) compared to those with only gallbladder stones (n=10) (217.5
±267.3days vs 318.9±310.3days, respectively; P= .578).
3.4. Rescue treatment

Most cases of recurrent cholecystitis after PTGBD catheter
removal were managed with catheter reinsertion (75%, n=15), 3
cases with PTGBD and scheduled cholecystectomy, and 2 cases
with conservative antibiotic treatment. All cases of recurrence
were treated without additional complications or further
recurrence according to the available follow-up data.
4. Discussion

Comorbidities are strongly associated with postoperative
morbidity and complications.[1] Besides, the prevalence of
comorbidities increased with age. Most of the patients in our
study were of advanced age, with an overall mean age of 73.1±
10.8years. During the study period, a total of 3816 patients with
a mean age of 55.2±14.9years underwent surgical cholecystec-
tomy at our institution. Previous studies have shown CCI scores
>5 to be an independent factor for in-hospital cholecystectomy-
related complications.[5] In our study, the mean CCI score was
found to be 4.5±1.9. Therefore, alternative and safe treatment
options, such as PTGBD, are needed for elderly patients with
cholecystitis.
The pathophysiology of cholecystitis can be classified accord-

ing to the presence or absence of gallstones. Calculous
cholecystitis is primarily caused by bile stasis within the

http://www.md-journal.com


Table 2

Univariate analysis of the clinical factors influencing recurrent cholecystitis.

Clinical factors Non-recurrent cholecystitis (n=95) Recurrent cholecystitis (n=20) P

Sex, male 57 (60.0) 11 (55.0) .679
Age, y 72.5±10.7 76.4±10.7 .149
Calculous 63 (66.3) 14 (70.0) .750
Gallstone 53 (55.8) 14 (70.0) .241
Size ≥1 cm 12 (22.6) 2 (20.9) .716
Size <0.5 cm 34 (64.2) 10 (71.4) .756
Solitary 19 (35.8) 3 (21.4) .359
Cystic duct stone 5 (5.3) 4 (20.0) .048
Sludge 21 (22.1) 2 (10.0) .356
Charlson Comorbidity Index score 4.6±2.1 5.0±1.3 .215
Perforation 11 (11.6) 1 (5.0) .689
CBD stone 19 (20.0) 2 (10.0) .523
Combined ERCP 35 (36.8) 6 (30.0) .561
PTGBD catheter indwelling time, days 141.8±283.9 196.9±294.3 .435
Duration of PTGBD ≥6 wk 73 (76.8) 16 (80.0) 1.000
Follow-up cholangiogram 58 (61.1) 9 (45.0) .186
Clamping of the PTGBD catheter 36 (37.9) 5 (25.0) .274
PTGBD catheter migration 20 (21.1) 9 (45.0) .025
WBC count, cells/mL 13,508.2±6537.5 11,713.0±4272.5 .243
CRP, mg/dL 15.3±9.2 13.6±10.9 .466
Bilirubin, serum, mg/dL 2.1±2.5 1.1±0.7 .002

Data are presented as median (range), number (%), or mean± standard deviation.
CRP = C-reactive protein, ERCP = endoscopic retrograde cholangiopancreatography, PTGBD = percutaneous transhepatic gallbladder drainage, SD = standard deviation, WBC = white blood cell.
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gallbladder because of stones embedded in the cystic duct, a
condition that can inflame and damage the gallbladder mucosa.
In our study, the presence of cystic duct stones was identified as a
significant risk factor for recurrent cholecystitis (HR, 4.49; 95%
CI, 1.37–14.69; P= .013). However, prolonged fasting, immo-
bility, or hemodynamic instability may cause ischemic and
chemical injury to the gallbladder epithelium, leading to
acalculous cholecystitis.[6] In a previous study, calculous
cholecystitis was found to be more strongly associated with
recurrent cholecystitis than with acalculous cholecystitis.[7] In the
present study, the majority of patients had high CCI scores and
could not undergo cholecystectomy. Thus, the mechanism
normally responsible for acalculous cholecystitis might have
influenced both patients with calculous cholecystitis and those
with acalculous cholecystitis.[8] This may explain the relatively
similar recurrence rates observed with calculous and acalculous
cholecystitis (P= .750).
At the beginning of our study, we were curious about the effect

of ERCP with distal bile duct sphincterotomy on the incidence of
cholecystitis. We hypothesized that sphincterotomy could
decrease CBD pressure, thereby promoting bile passage through
the cystic duct and diminishing the risk of recurrent cholecystitis.
In contrast, other researchers have suggested that sphincterotomy
can provoke ascending cholangitis and consequently increase the
incidence of cholecystitis.[9,10] In our study, no difference in the
Table 3

Multivariable analysis of factors affecting recurrent cholecystitis.

Variable HR 95% CI P

Presence of cystic duct stones 4.493 1.37–14.69 .013
Catheter migration 4.451 1.70–11.65 .002
Bilirubin, serum 0.691 0.45–1.07 .101

HR = hazard ration, CI = confidence interval.
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incidence of recurrent cholecystitis was observed between the
patients who underwent endoscopic sphincterotomy and those
who did not (6/41 cases vs 14/74 cases, respectively; P= .561).
Since we excluded reactive secondary cholecystitis induced by
cholangitis, we concluded that CBD pressure changes or infection
may have little impact on the cystic duct.
The optimal duration of PTGBD catheter indwelling has not

yet been established. In previous studies, a catheter indwelling
duration of >6weeks and clamping of the catheter before
removal have been proposed as important factors for preventing
recurrent cholecystitis.[10] In our study, however, the duration of
PTGBD catheter indwelling was not associated with cholecystitis
recurrence (P= .435). Moreover, there was no significant
difference in recurrence rates between patients who had their
PTGBD catheter in place for <6weeks and those who had them
in place for >6weeks (76.8% vs 80.0%, respectively; P=1.00).
Relief from gallbladder inflammation usually occurs approxi-
mately 48 to 72hours after PTGBD, and hepatocutaneous tract
maturation takes place in approximately 2weeks.[11,12] In the
present study, catheter migration (with a rate of 25.2%) was the
only late complication that was identified as an independent
procedure-related risk factor for cholecystitis recurrence. There-
fore, we agree that the duration of PTGBD catheter indwelling
should exceed 2weeks after insertion. In addition, great care
should be taken to prevent inadvertent dislodging of the PTGBD
catheter. Planned early PTGBD removal after improvement of the
patient’s symptoms and signs is the most important factor for
reducing the risk of recurrent cholecystitis. Further prospective
studies are warranted to confirm our conclusions.
Recently, instead of the uncomfortable external gallbladder

drainage approach, intraluminal drainage methods have been
attempted. Intraluminal approaches can be classified as either
transpapillary, ERCP, or transmural, using endoscopic ultra-
sound (EUS) guidance.[13,14] The main limitation of the former
approach is its relatively low success rate (approximately 75%),
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which results from the difficulty of accessing the cystic duct under
fluoroscopic guidance.[15,16] After Baron et al reported successful
EUS-guided transduodenal drainage of the gallbladder, further
studies focused on using various types of metallic or plastic stents
for EUS-guided transmural drainage of the gallbladder.[17] This
approach achieved a clinical success rate of >95%.[18,19] In
addition, single-operator peroral cholangioscopy (SpyGlass DS;
Boston Scientific, Natick, MA) has been reported as a treatment
option for patients with cholecystitis.[20] Therefore, for patients
at high risk for recurrent cholecystitis, such as those with cystic
duct stones or those experiencing slow improvement in their signs
and symptoms, intraluminal drainage could be performed as a
permanent treatment instead of PTGBD. Additionally, with
further development of the instruments and techniques utilized in
the endoscopic transluminal approach, PTGBD can be used as the
initial treatment of choice for cholecystitis.
There are some limitations to our study. First, it is possible that

our retrospective study may have been affected by selection bias.
To decrease the possibility of selection bias, it is important to set
strict inclusion and exclusion criteria. Therefore, we carefully
filtered the PTGBD cases according to the Tokyo guidelines for
acute cholecystitis. Additionally, cases of secondary cholecystitis,
those involving direct tumor invasion into the cystic duct, reactive
cholecystitis caused by other bile duct infections, and cases of
ambiguous calculous/acalculous cholecystitis were excluded.
Second, we did not include all cases of cholecystitis. In some
cases, conservative treatment with intravenous antibiotics was
the main form of treatment without surgery or PTGBD.
However, most cases treated conservatively were mild cases of
cholecystitis. Hence, our study may be worthwhile because it
incorporates moderate and severe cases of cholecystitis.
In conclusion, endoscopic biliary sphincterotomy does not

reduce post-PTGBD recurrence of cholecystitis; therefore, specific
strategies are needed to reduce the incidence of recurrent
cholecystitis after PTGBD. Furthermore, reconsideration of
surgical cholecystectomy or intraluminal drainage of the
gallbladder is recommended for cases involving cystic duct
stones. Additionally, when cholecystitis is managedwith PTGBD,
caution should be exercised not to inadvertently dislocate the
PTGBD catheter. Scheduled removal of the catheter according to
clinical improvement is also important to help prevent
cholecystitis recurrence.
Acknowledgments

The authors thank KNUH ERCP team nurses/radiological
technologists and Dr. Eugene Kwon.
Author contributions

Jun Heo: data acquisition, data analysis and interpretation,
drafting of the manuscript, statistical analysis, and study
supervision
Min Kyu Jung: study concept and design, critical revision of the

manuscript for important intellectual content, technical and
material support, and study supervision

Chang Min Cho: data acquisition and technical and material
support

Sang Yub Lee: data acquisition, drafting of the manuscript, and
technical and material support

Hun Kyu Ryeom: data acquisition and technical and material
support
5

JaeMin Chun: data acquisition, data analysis and interpretation,
and critical revision of the manuscript for important
intellectual content

Young Seok Han: data acquisition and technical and material
support

Hyung Jun Kwon: data acquisition and technical and material
support

Conceptualization: Jun Heo, Min Kyu Jung, Chang Min Cho.
Data curation: Jun Heo, Min Kyu Jung, Sang Yub Lee, Jae Min

Chun, Young Seok Han, Hyung Jun Kwon.
Formal analysis: Jun Heo, Hyung Jun Kwon.
Investigation: Jae Min Chun, Young Seok Han.
Project administration: Chang Min Cho.
Software: Hun Kyu Ryeom.
Supervision:MinKyu Jung, ChangMin Cho, Sang Yub Lee, Hun

Kyu Ryeom, Jae Min Chun, Young Seok Han.
Validation: Min Kyu Jung, Sang Yub Lee, Hun Kyu Ryeom.
Visualization: Jun Heo.
Writing – original draft: Jun Heo.
Writing – review & editing: Min Kyu Jung.
References

[1] Sandblom G, Videhult P, Crona Guterstam Y, Svenner A, Sadr-Azodi O.
Mortality after a cholecystectomy: a population-based study. HPB
(Oxford) 2015;17:239–43.

[2] Soreide JA, Fjetland A, Desserud KF, Greve OJ, Fjetland L. Percutaneous
cholecystostomy—an option in selected patients with acute cholecystitis.
Medicine (Baltimore) 2020;99:e20101.

[3] Kim SY, Yoo KS. Efficacy of preoperative percutaneous cholecystostomy
in the management of acute cholecystitis according to severity grades.
Korean J Intern Med 2018;33:497–505.

[4] Yokoe M, Hata J, Takada T, et al. Tokyo Guidelines 2018: diagnostic
criteria and severity grading of acute cholecystitis (with videos). J
Hepatobiliary Pancreat Sci 2018;25:41–54.

[5] Bonaventura A, Leale I, Carbone F, et al. Pre-surgery age-adjusted
Charlson Comorbidity Index is associated with worse outcomes in acute
cholecystitis. Dig Liver Dis 2019;51:858–63.

[6] Huffman JL, Schenker S. Acute acalculous cholecystitis: a review. Clin
Gastroenterol Hepatol 2010;8:15–22.

[7] BhattMN,GhioM, Sadri L, et al. Percutaneous cholecystostomy in acute
cholecystitis-predictors of recurrence and interval cholecystectomy. J
Surg Res 2018;232:539–46.

[8] Kim SB, Gu MG, Kim KH, Kim TN. Long-term outcomes of acute
acalculous cholecystitis treated by non-surgical management. Medicine
(Baltimore) 2020;99:e19057.

[9] Yi SY. Recurrence of biliary symptoms after endoscopic sphincterotomy
for choledocholithiasis in patients with gall bladder stones. J Gastro-
enterol Hepatol 2000;15:661–4.

[10] Park JK,Yang JI,Wi JW, Lee KH, Lee KT, Lee JK. Long-termoutcome and
recurrence factors after percutaneous cholecystostomy as a definitive
treatment for acute cholecystitis. JGastroenterolHepatol 2019;34:784–90.

[11] Akyurek N, Salman B, Yuksel O, et al. Management of acute calculous
cholecystitis in high-risk patients: percutaneous cholecystotomy followed
by early laparoscopic cholecystectomy. Surg Laparosc Endosc Percutan
Tech 2005;15:315–20.

[12] Hatjidakis AA, Karampekios S, Prassopoulos P, et al. Maturation of the
tract after percutaneous cholecystostomy with regard to the access route.
Cardiovasc Intervent Radiol 1998;21:36–40.

[13] Pavurala RB, Li D, Porter K, Mansfield SA, Conwell DL, Krishna SG.
Percutaneous cholecystostomy-tube for high-risk patients with acute
cholecystitis: current practice and implications for future research.
Surgical endoscopy 2019;33:3396–403.

[14] Mu P, Yue P, Li T, et al. Comparison of endoscopic naso-gallbladder
drainage and percutaneous transhepatic gallbladder drainage in acute
suppurative cholecystitis: Study Protocol Clinical Trial (SPIRIT
Compliant). Medicine (Baltimore) 2020;99:e19116.

[15] McCarthy ST, Tujios S, Fontana RJ, et al. Endoscopic transpapillary
gallbladder stent placement is safe and effective in high-risk patients
without cirrhosis. Dig Dis Sci 2015;60:2516–22.

http://www.md-journal.com


Heo et al. Medicine (2022) 101:5 Medicine
[16] Maekawa S, Nomura R, Murase T, Ann Y, Oeholm M, Harada M.
Endoscopic gallbladder stenting for acute cholecystitis: a retrospective
study of 46 elderly patients aged 65years or older. BMC Gastroenterol
2013;13:65.

[17] Baron TH, Topazian MD. Endoscopic transduodenal drainage of the
gallbladder: implications for endoluminal treatment of gallbladder
disease. Gastrointest Endosc 2007;65:735–7.

[18] Irani S, Ngamruengphong S, Teoh A, et al. Similar efficacies of
endoscopic ultrasound gallbladder drainage with a lumen-apposing
6

metal stent versus percutaneous transhepatic gallbladder drainage for
acute cholecystitis. Clin Gastroenterol Hepatol 2017;15:738–45.

[19] Teoh AYB, Serna C, Penas I, et al. Endoscopic ultrasound-guided
gallbladder drainage reduces adverse events compared with percutane-
ous cholecystostomy in patients who are unfit for cholecystectomy.
Endoscopy 2017;49:130–8.

[20] Yoshida M, Naitoh I, Hayashi K, et al. Four-step classification of
endoscopic transpapillary gallbladder drainage and the practical efficacy
of cholangioscopic assistance. Gut Liver 2021.


	What makes acute cholecystitis recur after removing the percutaneous cholecystostomy tube?
	1 Introduction
	2 Materials and methods
	2.1 Patients
	2.2 Definition of acute cholecystitis
	2.3 PTGBD catheter insertion
	2.4 Follow-up
	2.5 PTGBD catheter removal
	2.6 Statistical analysis

	3 Results
	3.1 Patient characteristics
	3.2 PTGBD complications
	3.3 Recurrence of cholecystitis
	3.4 Rescue treatment

	4 Discussion
	Acknowledgments
	Author contributions
	References


