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Abstract: The optimal timing of percutaneous cholecystostomy for

severe acute cholecystitis is unclear. The aim of this study was to

investigate the timing of percutaneous cholecystostomy and its relation-

ship to clinical outcomes in patients with inoperable acute severe

cholecystitis.

From 2008 to 2010, 209 consecutive patients who were admitted to

our hospital due to acute cholecystitis and were treated by percutaneous

cholecystostomy were retrospectively reviewed. The time periods from

symptom onset to when percutaneous cholecystostomy was performed

and when patients were discharged were recorded.

In the 209 patients, the median time period between symptom onset

and percutaneous cholecystostomy was 23 hours (range, 3–95 hours).

The early intervention group (�24 hours, n¼ 109) had a significantly

lower procedure-related bleeding rate (0.0% vs 5.0%, P¼ 0.018) and

shorter hospital stay (15.8� 12.9 vs 21.0� 17.5 days) as compared with

the late intervention group (>24 hours, n¼ 100). Delayed percutaneous

cholecystostomy was a significant independent factor for a longer

hospital stay (odds ratio 3.03, P¼ 0.001).

In inoperable patients with acute severe cholecystitis, early percu-

taneous cholecystostomy reduced hospital stay and procedure-related

bleeding without increasing the mortality rate.

(Medicine 94(27):e1096)

Abbreviations: Alb = albumin, Alk-p = alkaline phosphatase, ALT

= alanine aminotransferase, ASA score = American Society of

Anesthesiologists score, AST = aminotransferase, BMI = body

mass index, BT = body temperature, BUN = blood urea nitrogen,

CBD = common bile duct, CKD = chronic kidney disease, Cr =
D, PhD, Che-Cha PhD,
iang Fang, MD, PhD, and Han-Chieh Lin, MD

arterial pressure, Na = sodium, PR = pulse rate, PTC =

percutaneous cholecystostomy, RR = respiratory rate, SBP =

systolic blood pressure, TB = total bilirubin.

INTRODUCTION

C urrently, the gold standard treatment for acute cholecystitis
is cholecystectomy. However, early cholecystectomy has a

mortality rate of 5% to 30% in high-risk patients such as the
elderly and critical illness.1 An alternative treatment for patients
suffering from acute cholecystitis who are at high risk of surgery
is percutaneous cholecystostomy, which is a minimally invasive
procedure involving gallbladder drainage tube placement and
decompression. Since the 1980s,2 several studies3–8 have
reported the efficacy and safety of percutaneous cholecystost-
omy, and it has been shown that percutaneous cholecystostomy
is a low-risk management strategy for high risk of surgery with
acute cholecystitis. Percutaneous cholecystostomy has also
been used as a bridging therapy allowing safer elective chole-
cystectomy after patients are recovering from acute illness.9,10

Some recent studies even suggested that temporary percuta-
neous cholecystostomy could be considered a first-line treat-
ment for acute cholecystitis in high-risk patients without
interval cholecystectomy.3,11,12 Although early percutaneous
gallbladder drainage is safe and effective in critically ill patients
in the acute phase of cholecystitis,13 to date, the optimal timing
for percutaneous cholecystostomy remains unknown. Early
percutaneous cholecystostomy in critically ill patients can cause
severe complications such as massive bleeding as seen in sepsis-
induced disseminated intravascular coagulation patients.14

However, delayed percutaneous cholecystostomy may result
in progressive inflammation of the gallbladder leading to
uncontrolled sepsis or shock. Hence, the aim of this study
was to investigate the timing of percutaneous cholecystostomy
and its relationship to clinical outcomes including procedure-
related complications, hospital stay, and mortality rate in inop-
erable patients with acute severe cholecystitis.

MATERIALS AND METHODS

Patients
The Ethical Review Committee of Taipei Veterans General

Hospital approved this study. Between July 2008 and July 2010,
209 patients who were consecutively admitted via the emer-
gency room, diagnosed with acute cholecystitis, and underwent
percutaneous cholecystostomy at our hospital were included in
the study. The diagnosis of acute cholecystitis was based on
clinical presentation, physical examination, laboratory data, and
ng abdominal sonography and computed
acute cholecystitis was diagnosed, the
diate medical treatment and evaluation
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TABLE 1. Characteristics of all Patients

�24 hours >24 hours

Variables n¼ 109 n¼ 100 P

Age, years 76.5� 14.0 72.4� 16.3 0.052
Sex (male) 74 (69.7) 75 (75) 0.256
BT, 8C 37.2� 1.0 37.3� 1.0 0.403
PR, bpm 96.6� 20.8 92.8� 18.3 0.166
RR, /min 20.6� 3.5 20.1� 2.5 0.208
SBP, mmHg 129.8� 31.1 140.8� 27.5 0.008
DBP, mmHg 70.6� 16.6 75.8� 17.0 0.025
MAP, mmHg 110.1� 25.1 119.1� 22.7 0.007
BMI 23.2� 3.8 24.2� 4.5 0.085
Admitted to ICU 20 (18.3) 17 (17.0) 0.799
ASA score

2 6 (5.5) 3 (3.0) 0.373
3 75 (68.8) 81 (81.0) 0.043
4 28 (25.7) 16 (16.0) 0.086

Comorbidity
Cardiovascular 59 (54.1) 64 (64.0) 0.147
Diabetes 30 (27.5) 30 (30.0) 0.693
Malignancy 13 (11.9) 17 (17.0) 0.296
Pulmonary 15 (13.8) 10 (10.0) 0.403
CKD 13 (11.9) 12 (12.0) 0.987
Neurological 16 (14.7) 14 (14.0) 0.889

Gallstone 90 (82.6) 87 (87.0) 0.374
CBD stone 28 (25.7) 23 (23.0) 0.651
Acalculous cholecystitis 16 (14.7) 9 (9.0) 0.206
ERCP during hospitalization 13 (11.9) 16 (16.0) 0.428
Antiplatelet drugs 17 (15.6) 20 (20.0) 0.405
Anticoagulants 0 (0.0) 1 (1.0) 0.295
WBC, 1000 cells/mm3 15.3� 6.6 14.1� 7.5 0.218
CRP, mg/dL 16.1� 9.9 14.8� 9.1 0.309
Hb, g/dL 12.5� 2.2 12.2� 2.1 0.311
Platelet, 1000 cells/mm3 214.1� 95.2 195.5� 83.7 0.138
INR 1.1� 0.2 1.1� 0.1 0.430
Alb, g/dL 2.9� 0.6 3.0� 0.6 0.557
BUN, mg/dL 26.2� 27.4 22.6� 20.1 0.290
Cr, mg/dL 1.8� 1.8 1.6� 1.5 0.396
TB, mg/dL 2.5� 3.0 1.7� 1.6 0.015
ALP, U/L 133.5� 113.0 141.9� 114.1 0.598
GGT, U/L 127.9� 203.8 106.4� 137.4 0.409
ALT, U/L 69.2� 100.1 57.3� 70.2 0.330
AST, U/L 101.2� 147.7 68.3� 84.0 0.094
Na, mmol/L 135.4� 4.6 135.9� 4.6 0.474
K, mmol/L 3.9� 0.6 3.7� 0.6 0.178

The data are expressed as mean�SD or number (percent).
Alb¼ albumin, ALP¼ alkaline phosphatase, ALT¼ alanine amino-
transferase, ASA score¼American Society of Anesthesiologist score,
AST¼ aspartate aminotransferase, BMI¼ body mass index, BT¼ body
temperature, BUN¼ blood urea nitrogen, CBD¼ common bile duct,
CKD¼ chronic kidney disease, Cr¼ creatinine, CRP¼ c-reactive
protein, DBP¼ diastolic blood pressure, ERCP¼ endoscopic retrograde
cholangiopancreatography, GGT¼ gamma-glutamyl transpeptidase,
Hb¼ hemoglobin, ICU¼ intensive care unit, INR¼ international nor-
malized ratio, K¼ potassium.MAP¼mean arterial pressure, n¼ patient
number, Na¼ sodium, PR¼ pulse rate, RR¼ respiratory rate,
SBP¼ systolic blood pressure, TB¼ total bilirubin. P values were
determined by ANOVA or the chi-square test.

Medicine � Volume 94, Number 27, July 2015
of their surgical risk based on the American Society of Anesthe-
siologists (ASA) classification.16 Surgeons were consulted to
explain the advantages and disadvantages of surgical treatment
for the patients with acute cholecystitis; however, all of the
patients refused early cholecystectomy because of the high
surgical risk. These patients finally received percutaneous
cholecystostomy when severe sepsis, septic shock, local gall-
bladder rupture, progressive intolerant pain, or persistent fever
(no improvement in fever peak or frequency after 48-hour
medical treatment) occurred.17

Percutaneous Cholecystostomy
Percutaneous cholecystostomy was performed by radiol-

ogists and was technically successful in all patients. After local
anesthesia with lidocaine, an 8-Fr pigtail catheter (Bioteque
Corporation, Taipei, Taiwan) was inserted into the gallbladder
through transhepatic route under ultrasound guidance.

Data Collection
Medical records were reviewed for data collection, and the

following data were recorded: patient characteristics including
age, sex, underlying diseases, and ASA scores; clinical findings
including time of symptom onset, vital signs in the emergency
room and during admission, and indications of drainage; com-
plete blood cell count and serum levels of alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), total bilirubin
(TB), alkaline phosphatase (Alk-P), g-glutamyl-transferase (g-
GT), blood urea nitrogen (BUN), creatinine, and C-reactive
protein (CRP), which were measured by Roche/Hitachi Mod-
ular Analytics Systems (Roche Diagnostics GmbH, Mannheim,
Germany); abdominal computed tomography or sonography
findings; procedure-related complications and mortality; and
duration of hospital stay, in-hospital mortality, and causes
of mortality.

Statistical Analysis
All statistical analyses were performed using SPSS version

17.0 for Windows (SPSS Inc, Chicago, IL). Continuous vari-
ables were presented as mean� standard deviation (SD). Logis-
tic regression was used to determine the effects of variables on
in-hospital mortality and hospital stay. Only variables with P
values proximal to 0.1 in univariate analysis were selected for
multivariate analysis. The effects of categorical variables on
outcomes were tested by the x2 test. A 2-tailed P value <0.05
was considered to be significant.

RESULTS

Basic Patient Characteristics
Among all 209 patients, the mean and median time periods

between the onset of symptoms of acute cholecystitis and
percutaneous cholecystostomy were 42.6� 49.4 hours
(mean�S.D) and 23 hours (range, 3–95 hours), respectively.
The patients were divided into 2 groups according to the median
time and clinical feasibility (the early group: �24 hours,
n¼ 109; the late group: >24 hours, n¼ 100). The mean time
periods from when symptoms occurred to cholecystostomy in
the early and in the late groups were 10.3� 6.4 (median: 10,
range: 3–24) hours and 77.9� 51.7 (median: 52, range: 25–95)
hours, respectively. The basic characteristics of the patients are

Chou et al
shown in Table 1. Most of the patients were male (71.3%). The
mean age was 74.6 years, most patients were classified as ASA
III or IV (95.7%), and 12.0% of the patients suffered from
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TABLE 3. Complications of Percutaneous Transhepatic Cho-
lecystostomy

�24 hours >24 hours

n¼ 109 n¼ 100 P

Dislodgement 12 (11.0) 4 (4.0) 0.057
Bleeding 0 (0.0) 5 (5.0) 0.018
Bile leakage 1 (0.9) 2 (2.0) 0.511
Obstruction 0 (0.0) 0 (0.0) —

Malposition 1 (0.9) 0 (0.0) 0.337
Infection 0 (0.0) 1 (1.0) 0.295
Total 14 (12.8) 12 (12.0) 0.853

Timing of Percutaneous Cholecystostomy
acalculous cholecystitis. The malignancy types in the 2 groups
are shown in the supplemental table (see Table, Supplemental
Digital Content 1, http://links.lww.com/MD/A324). The early
group had lower levels of systolic blood pressure (129.8� 31.1
vs 140.8� 27.5 mmHg, P¼ 0.008), diastolic blood pressure
(70.6� 16.6 vs 75.8� 17.0 mmHg, P¼ 0.025), mean arterial
pressure (110.1� 25.1 vs 119.1� 22.7 mmHg, P¼ 0.007),
fewer patients with an ASA score of III (68.8 vs 81%,
P¼ 0.043), and higher serum total bilirubin levels (2.5� 3.0
vs 1.7� 1.6 mg/dL, P¼ 0.015) compared with the late group.

Indications and Complications of Percutaneous
Cholecystostomy

More patients in the early group received percutaneous
cholecystostomy due to sepsis (35.8% vs 16.0%, P¼ 0.001) and
local gallbladder rupture (10.1% vs 2.0%, P¼ 0.016) than the
late group (Table 2). In comparison, more patients in the late
group received percutaneous cholecystostomy due to progress-
ive intolerant abdominal pain (26.6 vs 41.0%, P¼ 0.028) and
persistent fever (0.0 vs 9.0%, P¼ 0.001).

The early group had a lower (0.0% vs 5.0%, P¼ 0.018)
procedure-related bleeding rate (Table 3). There were no sig-
nificant differences in baseline levels of platelet counts, inter-
national normalized ratio, and in use of antiplatelet agents or
anticoagulants. The 5 bleeding patients in the late group suf-
fered from bloody drainage after the procedure. The bleeding
was from gallbladder, not from the percutaneous puncture site.
All the bleeding subsided after medical treatment. Additionally,
there were no significant differences in the rate of catheter
dislodgement, bile leakage, obstruction, malposition, catheter-
related infection, and total complication rate. None of the
patients died due to procedure-related complications.

In-hospital Mortality Rate and Hospital Stay
Eight (7.3%) patients in the early group and 5 (5%) patients

in the late group died in the hospital (P¼ 0.572) (Table 4). Of
the 13 patients who died, 6 died due to cholecystitis-induced
sepsis, 4 died due to hospital-acquired pneumonia, one died due
to multiple organ failure, and one died due to terminal malig-
nancy status (lymphoma) (Figure 1). All of these 13 patients
declined emergency cholecystectomy, and all of the patients or
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members of their family signed ‘‘do not resuscitate’’ orders.
The risk factors possibly related to in-hospital mortality are

shown in Table 5. According to univariate analysis (Table 5), a

TABLE 2. Indications of Percutaneous Transhepatic Cholecys-
tostomy

�24 hours >24 hours

n¼ 109 n¼ 100 P

Septic shock 18 (16.5) 12 (12.0) 0.353
Sepsis 39 (35.8) 16 (16.0) 0.001
Progressive abdominal pain 29 (26.6) 41 (41.0) 0.028
Persistent fever 0 (0) 9 (9.0) 0.001
Progressive abdominal pain

and sepsis
12 (11.0) 20 (20.0) 0.071

Ruptured gallbladder 11 (10.1) 2 (2.0) 0.016

The data are expressed as number (percent). n Represents patient
number. P values were determined by the chi-square test.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
higher respiratory rate (>20 breaths/min), lower mean arterial
pressure (<65 mmHg), higher serum creatinine level (>1.5 mg/
dL), ASA score IV, acalculous cholecystitis, diabetes mellitus,
and chronic kidney diseases were independent risk factors for
in-hospital mortality. In multivariate analysis (Table 5), a lower
mean arterial pressure (<65 mmHg), higher serum creatinine
level (>1.5 mg/dL), and acalculous cholecystitis were indepen-
dent risk factors for in-hospital mortality. Of these factors, a
mean arterial pressure <65 mmHg was the strongest indepen-
dent risk factor (odds ratio: 68.82, P¼ 0.001).

Importantly, the early group had a shorter duration of
hospital stay (15.8� 12.9 vs 21.0� 17.5 days, P¼ 0.014)
(Table 4). The duration of hospital stay remained significantly
shorter after we excluded the deceased patients (16.0� 12.6 vs
20.1� 15.1 days, P¼ 0.038). However, the length of hospital
stay after percutaneous cholecystostomy was not significantly
different between the 2 groups (12.8� 1.2 vs 14.8� 1.9 days,
P¼ 0.29). The shorter duration of hospital stay may have been
due to the shorter duration from admission to performing
cholecystostomy. In patients with malignancy and cholecystitis,
the hospital stay between the 2 groups was not different
(15.8� 9.5 vs 14.1� 6.7 days, P¼ 0.58) (Table S1). In uni-
variate analysis (Table 6), older age (>75 year), higher pulse
rate in the emergency room (>90 bpm), lower platelet count
(<100� 103 cells/mm3), higher serum total bilirubin level
(>2.0 mg/dL), positive blood culture, ASA score IV, septic
shock, cardiovascular disease, and delayed percutaneous cho-

The data are expressed as number (percent).‘‘n’’ represents patient
number. P values were determined by the chi-square test.
lecystostomy were the risk factors for a longer hospital stay
(>14 days). In addition, the hospital stay in patients receiving
endoscopic retrograde cholangiopancreatography or not is

TABLE 4. Duration of Hospital Stay and Mortality Rate During
the Hospital Stay

�24 hours >24 hours

n¼ 109 n¼ 100 P

Hospital stay (days) 15.8� 12.9 21.0� 17.5 0.014
Mortality 8 (7.3) 5 (5.0) 0.572

The data are expressed as mean�SD or number (percent). n
represents patient number. P values were determined by ANOVA or
the x2 test.

www.md-journal.com | 3

http://links.lww.com/MD/A324


d w

Chou et al Medicine � Volume 94, Number 27, July 2015
21.52� 15.62 vs 17.77� 15.37 days (P¼ 0.226). Receiving
endoscopic retrograde cholangiopancreatography is not a risk
factor of a longer hospital stay in univariate analysis (P¼ 0.576)
(Table 6). In multivariate analysis (Table 6), older age (>75
years), higher pulse rate in the emergency room (>90 bpm),
lower platelet count (<100� 103 cells/mm3), higher serum total

FIGURE 1. Outcomes of the patients with acute cholecystitis treate
cholecystostomy.
bilirubin level (>2.0 mg/dL), ASA score IV, and delayed
percutaneous cholecystostomy remained significant predictive
factors of a longer hospital stay.

TABLE 5. Univariate and Multivariate Analysis for Risk Factors Re

Univariat

Variables Patient Numbers OR

Age (>75/�75 years) 133/76 7.44 0
Sex (male/female) 149/60 0.62 0
BT (>38/�388C) 41/168 0.73 0
PR (>90/�90 bpm) 110/99 3.23 0
RR (>20/�20 /min) 54/155 5.18 1
MAP (<65/�65 mmHg) 5/204 17.55 2
Cr (>1.5/�1.5 mg/dl) 56/153 10.87
TB (>2/�2 mg/dL) 64/145 0.65 0
Blood culture (þ/�) 35/174 1.54 0
ASA score (>3/�3) 44/165 0.14 0
Septic shock (þ/�) 30/179 2.90 0
Acalculous cholecystitis (þ/�) 25/184 7.99 2
Diabetes (þ/�) 60/149 6.40 1
CKD (þ/�) 25/184 7.99 2
Malignancy (þ/�) 30/179 1.09 0
Time to cholecystostomy

(>24/�24 hours)
100/109 0.46 0

ASA score¼American Society of Anesthesiologist score, BT¼ body t
Cr¼ creatinine, MAP, mean arterial pressure, OR¼ odds ratio, PR¼ pulse

4 | www.md-journal.com
DISCUSSION
Since the 1980s, percutaneous cholecystostomy has been

proven to be effective in patients with acute cholecystitis who
are at high risk of surgical morbidity and mortality.3,6,7,11–13

However, currently, no studies have mentioned the optimal
timing for percutaneous cholecystostomy. The current study

ith percutaneous cholecystostomy (n¼209). PTC¼percutaneous
demonstrated that the timing of percutaneous cholecystostomy
is important. Although relatively worse clinical conditions were
noted in the early group, early percutaneous cholecystostomy

lated to In-hospital Mortality

e Analysis Multivariate Analysis

95% CI P OR 95% CI P

.948–58.372 0.056 0.054

.196–1.991 0.426

.155–3.416 0.687

.863–12.105 0.082 0.537

.616–16.619 0.006 0.097

.254–136.56 0.006 68.82 5.386–879.263 0.001
2.87–41.173 <0.001 11.42 2.317–56.248 0.003
.174–2.462 0.530
.401–5.899 0.531
.043–0.455 0.001 0.233
.834–10.123 0.094 0.993
.432–26.212 0.001 6.93 1.772–27.080 0.005
.888–21.673 0.003 0.140
.432–26.212 0.001 0.225
.193–4.357 0.913
.138–1.554 0.212

emperature, CI¼ confidence interval, CKD¼ chronic kidney disease,
rate, RR¼ respiratory rate, TB¼ total bilirubin.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 6. Univariate and Multivariate Analysis for Risk Factors of a Hospital Stay Longer Than 2 Weeks

Univariate Analysis Multivariate Analysis

Variables Patient Numbers HR 95% CI P HR 95% CI P

Age (>75/�75 years) 121/75 2.48 1.363–4.518 0.003 2.70 1.371–5.345 0.004
Sex (male/female) 141/55 0.98 0.526–1.832 0.953
BT (>38/�388C) 39/157 1.81 0.889–3.694 0.102 0.620
PR (>90/�90 bpm) 100/96 1.83 1.037–3.236 0.037 1.98 1.030–3.821 0.041
RR (>20/�20 /min) 46/150 1.46 0.750–2.830 0.267
MAP (<65/�65 mmHg) 2/194 0.999
PLT (<100/�100 103 cells/mm3) 16/180 9.15 2.021–41.463 0.004 5.80 1.169–28.795 0.031
Cr (>1.5/�1.5 mg/dL) 46/150 1.86 0.951–3.631 0.070 0.850
TB (>2/�2 mg/dL) 61/135 2.26 1.214–4.190 0.010 2.20 1.085–4.464 0.029
Blood culture (þ/�) 32/164 2.95 1.316–6.634 0.009 0.178
ASA score (>3/�3) 36/160 5.25 2.251–12.246 <0.001 3.98 1.541–10.292 0.004
Septic shock (þ/�) 26/170 2.39 1.010–5.670 0.048 0.138
Acalculous cholecystitis (þ/�) 19/177 1.02 0.395–2.629 0.969
ERCP (þ/�) 29/167 0.80 0.363–1.758 0.576
Cardiovascular disease (þ/�) 115/81 1.82 1.021–3.250 0.042 0.296
Malignancy (þ/�) 29/167 1.15 0.389–1.930 0.726
Time to cholecystostomy

(>24/�24 hours)
96/100 1.93 1.092–3.404 0.024 3.03 1.550–5.902 0.001

ASA¼American Society of Anesthesiologist, BT¼ body temperature, CI¼Confidence interval, Cr¼ creatinine, ERCP¼ endoscopic retrograde
sure
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reduced the length of hospital stay and procedure-related bleed-
ing rate with a similar mortality rate to the late group. Therefore,
our findings suggest that early percutaneous cholecystostomy
may be more appropriate when patients have severe sepsis/
septic shock, uncontrolled fever/pain, or local gallbladder
rupture.

In patients with acute cholecystitis who are suitable for
surgery, early laparoscopic cholecystectomy is advan-
tageous.13,15,17 However, the optimal timing of early laparo-
scopic cholecystectomy is controversial.18 One recent
prospective randomized trial showed that laparoscopic chole-
cystectomy within 24 hours of hospital admission was superior
to a conservative approach with regard to morbidity and cost,
although there was no significant difference in mortality.19

However, no study has mentioned the optimal timing for
percutaneous cholecystostomy in patients with acute cholecys-
titis who are not suitable for surgery. Our results showed that in
patients with acute cholecystitis who were at high surgical risk
receiving percutaneous cholecystostomy, the early intervention
group had a shorter hospital stay. Percutaneous cholecystost-
omy is a minimally invasive procedure and provides gallbladder
decompression.20 As there was no difference in hospital stay
post-cholecystostomy, earlier decompression of the gallbladder
may reverse the process of inflammation earlier, subsequently
contributing to a faster improvement and shorter hospital
course.

In addition to a delayed intervention, multivariate analysis
also found that an older age, higher pulse rate in the emergency
room, lower platelet counts, higher serum total bilirubin levels,
and ASA score IV were independent risk factors of a longer
hospital stay. Tachycardia and lower platelet counts may be

cholangiopancreatography, HR¼ hazard ratio, MAP¼mean arterial pres
bilirubin.
caused by acute cholecystitis-induced sepsis, and jaundice and
higher ASA scores represent poor clinical conditions. There-
fore, these factors may have resulted in the longer hospital stay.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
Acute direct complications of percutaneous cholecystost-
omy include catheter dislodgement, hemorrhage, sepsis
(exacerbation or de-novo), bile leakage, bowel perforation,
pneumothorax, and vasovagal reactions. Sanjay et al21 analyzed
the complication rate of ultrasound-guided percutaneous cho-
lecystostomy in 242 patients with or without coagulopathy, and
reported that the overall complication rate was about 10%.
Winbladh et al22 found that catheter migration is the most
common complication, with a rate of 8.6%. Our results are
compatible with these previous studies, and our overall com-
plication rate was about 13% with catheter dislodgement being
the most common complication. Locking a pigtail drain, ensur-
ing adequate fixation, and caution when patients are transferred
back to the ward are simple steps, which may be able to reduce
the risk of catheter dislodgement.10 In a previous study, it was
reported that the percutaneous cholecystostomy-related bleed-
ing rate was 1.9%.21 Similarly, the overall procedure-induced
bleeding rate in our patients was 2.4%. Additionally, the post-
cholecystostomy bleeding rate was higher in the late group of
this study. The mean platelet counts, the levels of international
normalized ratio before percutaneous cholecystostomy, and the
use of antiplatelet agents or anticoagulants were not different
between the 2 groups. The patients complicated with profound
bleeding after percutaneous cholecystostomy had normal plate-
let counts and levels of international normalized ratio when the
procedures were performed. A transhepatic approach has been
reported to possibly lead to a higher rate of bleeding as
compared with a transperitoneal route23; however, all of our
patients received drainage by the same route (transhepatic
route). Further studies are needed to elucidate whether persist-
ent inflammation of the gallbladders in the late group caused

, PLT¼ platelet count, PR¼ pulse rate, RR¼ respiratory rate, TB¼ total
difficulty in the approach or whether there were other
reasons. Moreover, a systematic literature review concluded
that the mortality rate directly resulting from percutaneous

www.md-journal.com | 5



cholecystostomy was 0.4%.22 In our current study, none of the
patients died directly due to the procedure-related compli-
cations. Taken together, these findings suggest that percuta-
neous cholecystostomy is a relatively safe intervention for
critically ill patients.

Several studies have reported that the 30-day mortality
rates in patients receiving percutaneous cholecystostomy ran-
ged from 0% to 25%.13,22,24,25 In this study, the patients at high
risk of surgery who received percutaneous cholecystostomy had
an overall in-hospital mortality rate of approximately 6%. The
early group had lower levels of mean arterial pressure and
higher levels of serum total bilirubin. In other words, the early
group had a worse clinical condition; however, the overall in-
hospital mortality rate of the early group was not significantly
higher than the late group. In multivariate analysis, a profound
low mean arterial pressure (<65 mmHg) was a significant risk
factor for mortality. This suggests that early intervention in
selected patients may avoid progression to uncontrolled con-
dition by blocking the inflammatory process.

Ha et al26 found that shock on admission was an indepen-
dent risk factor for in-hospital mortality. In the current study, a
profound low mean arterial pressure and higher serum creati-
nine levels were independent risk factors for in-hospital
mortality. Furthermore, we found that acalculous cholecystitis
was also an independent risk factor for in-hospital mortality.
Clinically, acute acalculous cholecystitis often occurs in criti-
cally ill patients, and it is especially related to sepsis, shock,
trauma, surgery, burns, total parenteral nutrition, and/or pro-
longed fasting. It has a high mortality (most studies, 30%;
ranges between 10% and 90% with early or late diagnosis,
respectively).27 Based on these findings, more attention should
be paid to these patients.

There are several limitations in this study. First, in-patients
with acute cholecystitis were excluded due to a lack of defini-
tive timing between the symptom onset to percutaneous cho-
lecystostomy, a very long hospital stay, and many
comorbidities. In addition, the main patient group of our
hospital is elderly male veterans, which may result in selection
bias. Therefore, prospective studies are needed to confirm
whether early intervention is more appropriate.

In conclusion, percutaneous cholecystostomy is an effec-
tive alternative treatment for acute cholecystitis for patients at a
high risk for surgery. Early percutaneous cholecystostomy may
reduce the length of hospital stay and procedure-related bleed-
ing rate without increasing the overall mortality rate. Early

Chou et al
percutaneous cholecystostomy is suggested when patients with

acute cholecystitis who are not suitable for surgery respond
poorly to medical therapy.
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