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Original Article 
Is it safe to give laparoscopic cholecystectomy (LC) 
treatment of acute cholecystitis in senile patients 3 
months after percutaneous transhepatic gallbladder 
drainage (PTGD)? A case-control study
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Abstract: Background: PTGD combined with delay LC has been widely applied to elderly patients. Nevertheless, 
there are only few data available on delay LC after PTGD. We present a case-control study to evaluate the safety and 
efficacy of delay LC after PTGD 3 months later for acute cholecystitis. Methods: Data of elderly patients underwent 
LC for cholecystitis were prospectively collected in our hospital. From July 2014 to January 2016, 36 patients who 
underwent PTGD combined delay LC (group I) were compared with a prospective cohort of 50 patients who under-
went emergency LC (group II) during the same period. The general condition, operative time, rate of common bile 
duct injury, intraoperative blood loss, rate of conversion to open surgery, postoperative anal exhaust time, postop-
erative hospital stay, and postoperative complications of patients were compared in the two groups. Results: The 
operative time of group I was significantly longer than that of group II (78.61 ± 23.87 min vs 67.70 ± 18.63 min 
P = 0.021), the conversion rate of group I was significantly higher than that of group II (P = 0.033). Intraoperative 
bleeding of the patients in group I was significantly higher than that in group II (P = 0.029). And the postoperative 
anal exhaust time and postoperative hospital stay of group I were significantly shorter than those of group II (14.02 
± 4.36 hours vs 16.44 ± 4.78 hours, P = 0.020; 4.83 ± 3.07 days vs 6.12 ± 2.56 days, P = 0.039). The postop-
erative complication rate of group I was significantly lower than that of group II (3 cases vs 14 cases, P = 0.024). 
Conclusion: Our study suggests delay LC after PTGD (3 months later) reduced postoperative hospital stay and the 
occurrence of postoperative complications, but increased the difficulties of operation.
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Introduction

Laparoscopic cholecystectomy (LC) has been 
the golden standard of therapy for cholecystitis 
with cystic calculus because of its minimally 
invasive characteristic [1-4]. Meanwhile, with 
the intensifying of an aging society, incidence 
of acute cholecystitis increases progressively. 
At present, cholecystitis with cystic calculus 
accounts for a large proportion of elderly 
patients with acute cholecystitis (AC) [5, 6]. 
Elderly patients often have cardiopulmonary 
insufficiency, hypertension and diabetes, and 
therefore, they have high operative risks and 
suffer longer operation time, with a higher con-
version rate and easier occurrence of complica-
tions in the perioperative period [7-10]. 

PTGD has been widely applied to elderly 
patients since its high safety and validity that 
have been well documented. For example, 
PTGD has been demonstrated to be able to 
reduce the complications in the perioperative 
period and shorten the length of hospital stay 
[11-15]. However, there are only few studies on 
the time of delay LC after PTGD. Some studies 
have shown the benefit of early intervention, 
while others showed delayed surgery could 
reduce the conversion rate and postoperative 
hospital stay [12, 16-22]. When is the best tim-
ing for LC after PTGD? Does longer waiting time 
of LC after PTGD mean more beneficial for pat-
ents’ recovery and higher operation safety? The 
purpose of this study was to compare surgical 
outputs of the elderly treated with LC (within 72 
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hours of admission to hospital) vs delay LC 
after PTGD (3 months later).

Methods

General information

This study was approved by the Ethical Com- 
mittee of Wenzhou Central Hospital, The Dingli 
Clinical Institute of Wenzhou Medical University 
and informed consent has been signed. Elderly 
patients who underwent surgery were identified 
from a prospectively maintained database in 
Wenzhou Central Hospital. The whole study 
was performed based on the guidelines and 
principles of the Declaration of Helsinki [23]. 
From July 2014 to Jan 2016, a total of 683 
patients were admitted to our department 
because of their clinical radiographic, and labo-
ratory findings of calculous cholecystitis. AC 
was diagnosed by the clinical criteria including 
local (Murphy sign or right upper quadrant pain) 
and systemic signs of inflammation (fever, ele-
vated C-reactive protein, or elevated leukocytes 
count) in addition to image findings. LC was per-
formed on 86 elderly patients (all ≥ 65 years 
old) with AC. PTGD and delay LC treatment was 
defined as the presence of either one of these 
conditions: 1) patients refused emergency sur-
gery; 2) patients with severe acute left heart 
failure (ALHF); 3) patients with acute respirato-
ry failure;4) patients with history ofstroke; and 
5) patients with hypoproteinemia. A total of 36 
patients were operated through the LC (3 
months following PTGD, Group I). Meanwhile, a 
prospective cohort of 50 patients underwent 
emergency LC (Group II). The interventions were 
provided by the same group of surgeons (an 
experienced medical team with more than 10 
years of clinical and surgical experience). The 
group I contained 16 males and 20 females, 
with a mean age of 73.80 ± 5.80 years. The 
group II contained 27 males and 23 females, 
with a mean age of 73.06 ± 5.09 years. The 
diagnostic criteria were based on the revised 
Tokyo guidelines 2012 [24]. 

Inclusion Criteria: (1) patients ≥ 65 years old; 
(2) patients with previous history of cholecysti-
tis; (3) B-mode ultrasound and CT findings of 
AC; (4) patients with cholecystitis and gall 
stone.

Exclusion criteria: (1) patients with blood coag-
ulation dysfunction; (2) patients with cirrhosis; 

(3) Image findings suggested common bile duct 
expansion, and common bile duct calculi can-
not be completely ruled out; (4) patients with 
hypohepatia, ALT ≥ 50; (5) patients with gener-
al peritonitis and suspected perforation of gall-
bladder; (6) patients who chose open cholecys-
tectomy; (7) patients with a history of upper 
abdominal surgery.

On admission, the onset period in patients 
ranged from 1 d to 5 d. All the patients had 
upper abdominal pain or right upper abdominal 
pain. Among the total 86 patients in this study, 
63 cases had fever, 51 cases had shoulder and 
back radiating pain and all patients exhibited 
right upper abdominal tenderness by physical 
examination. A total of 52 cases showed posi-
tive Murphy’s sign. Gallbladder swelling and 
wall thickening were found using abdominal CT 
scan. 

PTGD and delay LC treatment

PTGD was performed by interventional ultra-
sound physicians under ultrasound guidance. 
Under 2% lidocaine local anesthesia, a punc-
ture needle (Angiotech Company, Denmark) 
was advanced insert into the gallbladder. After 
dilating the track, a 6Fr~12Fr drainage catheter 
(One step Drainage Catheter Set With Safety 
string Lock, BIOTEQUE Company, Taiwan) was 
positioned with its tip into the gallbladder, then 
pull out the guide wire and fixed the drainage 
tube. Clinical improvement after PTGBD was 
defined as meeting all three criteria: (1) Symp- 
tom relief; (2) body temperature < 37.5°C dur-
ing 48 h period; (3) resolution of leukocytosis 
[25]. After achieving symptomatic relief, the 
patient was discharged from the hospital with 
drainage tube. Patients were given LC after 3 
months after PTGD. Delay LC was performed 
using a 4 ports method. The decisions to con-
vert to open cholecystectomy and use abdomi-
nal drains were made according to the clinical 
factors including poor control of intraoperative 
bleeding, the difficulty of dissection, and adhe-
sions of the Calot triangle. 

Emergency LC

After being admitted to the hospital, the patient 
underwent emergency LC. It was started with 4 
trocars insertion. When complete dissection 
was not possible to achieve, open cholecystec-
tomy was done. Drainage tube was placed in 
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the gallbladder bed after surgery in every 
patients. When there was no liquid outflow, 
tube was removed.

Outcomes

We compared the general condition, operative 
time, rate of common bile duct injury, intraop-
erative blood loss, rate of conversion to open 
surgery, postoperative anal exhaust time, post-
operative hospital stay, and postoperative com-
plications of patients in 2 groups.

Statistical analysis

All data were analyzed using the professional 
statistics software SPSS 17.0 (SPSS Inc., Chi- 

cago, IL, USA). Continuous data were expressed 
as mean ± standard deviation (SD) and further 
analyzed by t test or Mann-Whiney U test. 
Categorical data in the study were tested using 
χ2 test. The values of P < 0.05 were considered 
statistically significant in our study.

Results

General conditions of patients

The basic characteristics of the patients are 
shown in Table 1. The differences in age, gen-
der, BMI, time of onset, leukocyte counts, CRP, 
body temperature (°C), and CT gallbladder wall 
thickness were not statistically significant 
between the group I and group II (all P > 0.05). 

Table 1. The baseline characteristics of the patients in Group I and Group II
Variables Delay LC (n = 36) Emergency LC (n = 50) T value/χ2 value P value
AGE (year) 73.80 ± 5.80 73.06 ± 5.09 0.624a 0.379
Body mass index 25.58 ± 3.64 26.80 ± 3.42 1.578a 0.650
Gender (M/F) 16/20 27/23 0.764b 0.382
Time of onset (d) 2.64 ± 1.03 2.22 ± 1.04 1.822a 0.970
Leukocytes counts (× 109/L) 15.41 ± 3.43 14.36 ± 3.61 1.341a 0.790
CRP(mg/L) 81.06 ± 42.15 92.72 ± 47.7 1.160a 0.458
Temperature ≥ 38°C 13/23 24/26 1.207b 0.272
CT gallbladder wall thickness ≥ 4 mm 13/23 12/38 1.489b 0.222
Hypertension 23/13 28/22 2.132b 0.463
Diabetes 11/25 14/36 0.066b 0.797
Atrial fibrillation 8/28 12/38 0.037b 0.847
COPD 11/25 12/38 0.459b 0.498
Note: a, the t value of a group t test; b, the statistical values of a chi-square test. CRP, C-reactive protein; CT, computerized 
tomography; COPD, Chronic obstructive pulmonary disease.

Table 2. Results of operation in the two groups
Variables Delay LC (n = 36) Emergency LC (n = 50) T value/χ2 value p value
Operative time (min) 78.61 ± 23.87 67.70 ± 18.63 2.351a 0.021
Common bile duct injury 1/35 0/50 1.405b 0.236
Conversion to open surgery 5/31 1/49 4.558b 0.033
Intraoperative bleeding ≥ 50 ml 15/21 10/40 4.765b 0.029
Postoperative anal exhaust time (h) 14.02 ± 4.36 16.44 ± 4.78 2.367a 0.020
Postoperative hospital stay (d) 4.83 ± 3.07 6.12 ± 2.56 2.090a 0.039
Postoperative Complications 3/33 14/36 5.104b 0.024
Bile leakage 0/36 1/49 0.728b 0.393
Pneumonia 1/35 6/44 2.381b 0.123
Intraperitoneal hemorrhage 1/35 0/50 1.405b 0.236
Respiratory failure 0/36 4/46 3.020b 0.082
Heart failure 1/35 2/48 0.093b 0.761
Stroke 0/36 1/49 0.728b 0.393
Note: a, the t value of a group t test; b, the statistical values of a chi-square test.
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This difference in patients with internal diseas-
es between the two groups was not statistically 
significant. PTGD was technically successful in 
all patients; PTGBD-related adverse events did 
not occur.

Comparison of surgery results for delay LC 
(group I) and emergency LC (group II)

Comparison of surgery results are shown in 
Table 2. The operative time of group I was sig-
nificantly longer than that of group II (78.61 ± 
23.87 min vs 67.70 ± 18.63 min P = 0.021). 
Bile duct injury during LC did not occur in group 
I, but occurred in 1 patients in group II without 
significant difference (P = 0.236). The conver-
sion rate of group I was significantly higher than 
that of group II (P = 0.033). Intraoperative 
bleeding of the patients in group I was signifi-
cantly more than that in group II (P = 0.029). 
And the postoperative anal exhaust time and 
postoperative hospital stay of group I were sig-
nificantly shorter than those of group II (14.02 
± 4.36 hours vs 16.44 ± 4.78 hours, P = 0.020; 
4.83 ± 3.07 days vs 6.12 ± 2.56 days, P = 
0.039). There were no deaths reported in the 
two groups. 

Comparison of postoperative complications for 
delay LC (group I) and emergency LC (group II)

There was one case of pneumonia, one case of 
intraperitoneal hemorrhage and one case of 
heart failure in group I, the rate of postopera-
tive complications was 8.33%. There were six 
cases of pneumonia, one case of bile leakage, 
four cases of respiratory failure, two cases of 
heart failure and one case of stroke in group II, 
the rate of postoperative complications was 
28.00%. The postoperative complication rate 
of group I was significantly lower than that of 
group II.

Discussion

Some studies have pointed out that delayed LC 
after PTGD has lower difficulty compared with 
emergency LC, with obviously shortened time 
of operation and less bleeding [10, 26]. 
According to our data, delayed LC after PTGD 
was more difficult to perform than emergency 
LC. It had significantly longer operation time, 
more bleeding and more conversion rate than 
emergency LC. This may be related to the fol-
lowing situations: in delayed LC, we found that 

atrophic changes usually occurred in gall blad-
der and there was evident synechia of calot’s 
triangle and tissues, which increased difficul-
ties for dissection. Due to continuous stimulus 
of PTGD tube on gall bladder, inflammation was 
not absorbed obviously 3 months after PTGD, 
and subacute changes occurred, leading to a 
relatively difficulty in resecting the gall bladder. 
In our study groups, five patients were given 
conversion operation because of difficult dis-
section and an unclear anatomy of Calot trian-
gle. On the contrary, most patients of the emer-
gency LC group were in the “golden 72 h” and 
most tissues were in edema, which offered a 
clear view of dissection, resulting in a high suc-
cess rate of operations [13, 27]. Only one 
patient received conversion operation.

In our study, the delay LC group had shorter 
postoperative anal exhaust time, fewer days of 
postoperative hospital stay and fewer postop-
erative complications than the emergency LC 
group, which may be related to physiological 
conditions of patients and poor preparation of 
emergency LC group. Elderly patients often 
have some internal diseases, such as diabetes, 
hypertension, COPD, and heart disease. If the 
blood glucose and the blood pressure in an 
elderly patient cannot be controlled well before 
the operation, the conditions of the patient, 
including the blood glucose and blood pressure 
might be worse due to the operational stress 
and the inflammatory reactions. These critical 
pathological changes might even lead to seri-
ous postoperative complications, such as infec-
tions in respiratory system and cardiopulmo-
nary dysfunction [28]. Delayed LC, or known as 
LC at selective periods, has adequate time for 
preparation and assessment before the opera-
tion, thus having far fewer complications after 
the operation compared with the emergency LC 
group. Therefore, the emergency LC group shall 
pay attention to pulmonary infection, cardiac 
failure and other postoperative complications. 
Controlling liquid infusion speed and total liquid 
amount as well as real-time monitoring of car-
dio-pulmonary functions maybe important. 
Data of the emergency LC group showed that it 
had 6 cases of pulmonary infection, 2 cases of 
ARDS and 2 cases of 1-type respiratory failure, 
to which much attention needs to be paid. 
Airway management in the perioperative period 
and activities in early period after the operation 
may be beneficial for reducing pulmonary 
infection.
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It is still controversial on the time of delay of LC 
after PTGD. Some researchers have suggested 
that at least four weeks after PTGD are required 
to perform LC to ensure the safety [29]. Our 
research demonstrated that delayed LC per-
formed 3 months after PTGD contributed sig-
nificantly longer operation time and higher con-
version rate than the emergency LC group. This 
was exactly the opposite of our expectation. 
Taken together, delayed LC performed 3 mon- 
ths after PTGD is more difficult and close atten-
tion needs to be paid to the operation safety. 
Of course, these clinical discoveries still need 
further verifications based on randomized con-
trolled trials.

Finally, this study has several limitations. First, 
it was a case-control study, which was per-
formed based on the guidelines of the Decla- 
ration of Helsinki. Patients were provided with 
detailed information about the opinion of emer-
gency LC and PTGD + delay LC. Possible com-
plications were also explained; some patients 
insisted on emergency LC and others preferred 
to have PTGD + delay LC. Under these circum-
stances, the patient preference was followed. 
Furthermore, collecting a good quality of data 
needs a large randomized controlled trial. 
Second, owing to ethical considerations, we did 
not compare delay LC (3 months after PTGD) 
with open cholecystectomy.

Conclusions

Nowadays, PTGD combined with LC has be- 
come the therapy of choice for the elderly with 
acute cholecystitis. Although PTGD is easy-to-
operate, safe and delay LC could reduce the 
occurrence of postoperative pneumonia and 
heart cerebrovascular accident, LC 3 months 
after PTGD will increase operation difficulties 
and conversion to laparotomy, and surgeons 
should pay attention to operation safety.

Acknowledgements

This work was supported by the following foun-
dations: Medical and Health Science and Tech- 
nology Plan Project of Zhejiang Province (No. 
2013KYB249). Medical and Health Science 
and Technology Plan Project of Wenzhou (NO. 
2016A02). Science and Technology Foundation 
of Wenzhou (NO. Y20160527).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Ganglong Gao, 
Department of General Surgery, Shanghai Fengxian 
District Central Hospital, 6600 Shanghai Nanfeng 
Road, Shanghai 201499, P. R. China. Tel: 189- 
17504296; E-mail: ggl149@sina.com

References

[1]	 Lujan JA, Parrilla P, Robles R, Marin P, Torralba 
JA and Garcia-Ayllon J. Laparoscopic cholecys-
tectomy vs open cholecystectomy in the treat-
ment of acute cholecystitis: a prospective 
study. Arch Surg 1998; 133: 173-175.

[2]	 Kiviluoto T, Siren J, Luukkonen P and Kivilaak-
so E. Randomised trial of laparoscopic versus 
open cholecystectomy for acute and gangre-
nous cholecystitis. Lancet 1998; 351: 321-
325.

[3]	 Zacks SL, Sandler RS, Rutledge R and Brown 
RS Jr. A population-based cohort study com-
paring laparoscopic cholecystectomy and open 
cholecystectomy. Am J Gastroenterol 2002; 
97: 334-340.

[4]	 Lee SI, Na BG, Yoo YS, Mun SP and Choi NK. 
Clinical outcome for laparoscopic cholecystec-
tomy in extremely elderly patients. Ann Surg 
Treat Res 2015; 88: 145-151.

[5]	 Rodriguez-Sanjuan JC, Arruabarrena A, San-
chez-Moreno L, Gonzalez-Sanchez F, Herrera 
LA and Gomez-Fleitas M. Acute cholecystitis in 
high surgical risk patients: percutaneous cho-
lecystostomy or emergency cholecystectomy? 
Am J Surg 2012; 204: 54-59.

[6]	 Cull JD, Velasco JM, Czubak A, Rice D and 
Brown EC. Management of acute cholecystitis: 
prevalence of percutaneous cholecystostomy 
and delayed cholecystectomy in the elderly. J 
Gastrointest Surg 2014; 18: 328-333.

[7]	 Bueno Lledo J, VaqueUrbaneja J, Herrero Ber-
nabeu C, Castillo Garcia E, CarbonellTatay F, 
BaqueroValdelomar R and Mir Pallardo J. 
[Acute cholecystitis and laparoscopic cholecys-
tectomy in the elderly]. Cir Esp 2007; 81: 213-
217.

[8]	 To KB, Cherry-Bukowiec JR, Englesbe MJ, Terji-
manian MN, Shijie C, Campbell DA Jr and Na-
politano LM. Emergent versus elective chole-
cystectomy: conversion rates and outcomes. 
Surg Infect (Larchmt) 2013; 14: 512-519.

[9]	 Dolan JP, Diggs BS, Sheppard BC and Hunter 
JG. The national mortality burden and signifi-
cant factors associated with open and laparo-
scopic cholecystectomy: 1997-2006. J Gastro-
intest Surg 2009; 13: 2292-2301.

[10]	 Hu YR, Pan JH, Tong XC, Li KQ, Chen SR and 
Huang Y. Efficacy and safety of B-mode ultra-
sound-guided percutaneous transhepatic gall-
bladder drainage combined with laparoscopic 
cholecystectomy for acute cholecystitis in el-



LC performed after PTGD 3 months

13771	 Int J Clin Exp Med 2017;10(9):13766-13771

derly and high-risk patients. BMC Gastroenter-
ol 2015; 15: 81.

[11]	 Li JC, Lee DW, Lai CW, Li AC, Chu DW and Chan 
AC. Percutaneous cholecystostomy for the 
treatment of acute cholecystitis in the critically 
ill and elderly. Hong Kong Med J 2004; 10: 
389-393.

[12]	 Paran H, Zissin R, Rosenberg E, Griton I, Kots E 
and Gutman M. Prospective evaluation of pa-
tients with acute cholecystitis treated with per-
cutaneous cholecystostomy and interval lapa-
roscopic cholecystectomy. Int J Surg 2006; 4: 
101-105.

[13]	 Bakkaloglu H, Yanar H, Guloglu R, Taviloglu K, 
Tunca F, Aksoy M, Ertekin C and Poyanli A. Ul-
trasound guided percutaneous cholecystosto-
my in high-risk patients for surgical interven-
tion. World J Gastroenterol 2006; 12: 
7179-7182.

[14]	 Silberfein EJ, Zhou W, Kougias P, El Sayed HF, 
Huynh TT, Albo D, Berger DH, Brunicardi FC 
and Lin PH. Percutaneous cholecystostomy for 
acute cholecystitis in high-risk patients: experi-
ence of a surgeon-initiated interventional pro-
gram. Am J Surg 2007; 194: 672-677.

[15]	 Bickel A, Hoffman RS, Loberant N, Weiss M 
and Eitan A. Timing of percutaneous cholecys-
tostomy affects conversion rate of delayed 
laparoscopic cholecystectomy for severe acute 
cholecystitis. Surg Endosc 2016; 30: 1028-
1033.

[16]	 Spira RM, Nissan A, Zamir O, Cohen T, Fields SI 
and Freund HR. Percutaneous transhepatic-
cholecystostomy and delayed laparoscopic 
cholecystectomy in critically ill patients with 
acute calculus cholecystitis. Am J Surg 2002; 
183: 62-66.

[17]	 Lau H, Lo CY, Patil NG and Yuen WK. Early ver-
sus delayed-interval laparoscopic cholecystec-
tomy for acute cholecystitis: a meta analysis. 
Surg Endosc 2006; 20: 82-87.

[18]	 Macri A, Scuderi G, Saladino E, Trimarchi G, 
Terranova M, Versaci A and Famulari C. Acute 
gallstone cholecystitis in the elderly: treatment 
with emergency ultrasonographic percutane-
ous cholecystostomy and interval laparoscopic 
cholecystectomy. Surg Endosc 2006; 20: 88-
91.

[19]	 Morse BC, Smith JB, Lawdahl RB and Roettger 
RH. Management of acute cholecystitis in criti-
cally ill patients: contemporary role for chole-
cystostomy and subsequent cholecystectomy. 
Am Surg 2010; 76: 708-712.

[20]	 Berber E, Engle KL, String A, Garland AM, 
Chang G, Macho J, Pearl JM and Siperstein AE. 
Selective use of tube cholecystostomy with in-
terval laparoscopic cholecystectomy in acute 
cholecystitis. Arch Surg 2000; 135: 341-346.

[21]	 Kim KH, Sung CK, Park BK, Kim WK, Oh CW 
and Kim KS. Percutaneous gallbladder drain-
age for delayed laparoscopic cholecystectomy 
in patients with acute cholecystitis. Am J Surg 
2000; 179: 111-113.

[22]	 Han IW, Jang JY, Kang MJ, Lee KB, Lee SE and 
Kim SW. Early versus delayed laparoscopic 
cholecystectomy after percutaneous transhe-
patic gallbladder drainage. J Hepatobiliary 
Pancreat Sci 2012; 19: 187-193.

[23]	 Holt GR. Declaration of Helsinki-the world’s 
document of conscience and responsibility. 
South Med J 2014; 107: 407.

[24]	 Yokoe M, Takada T, Strasberg SM, Solomkin 
JS, Mayumi T, Gomi H, Pitt HA, Gouma DJ, Gar-
den OJ, Buchler MW, Kiriyama S, Kimura Y, 
Tsuyuguchi T, Itoi T, Yoshida M, Miura F, Ya-
mashita Y, Okamoto K, Gabata T, Hata J, Higu-
chi R, Windsor JA, Bornman PC, Fan ST, Singh 
H, de Santibanes E, Kusachi S, Murata A, Chen 
XP, Jagannath P, Lee S, Padbury R, Chen MF; 
Tokyo Guidelines Revision Committee. New di-
agnostic criteria and severity assessment of 
acute cholecystitis in revised Tokyo guidelines. 
J Hepatobiliary Pancreat Sci 2012; 19: 578-
585.

[25]	 Winbladh A, Gullstrand P, Svanvik J and Sand-
strom P. Systematic review of cholecystostomy 
as a treatment option in acute cholecystitis. 
Hpb 2009; 11: 183-193.

[26]	 Karakayali FY, Akdur A, Kirnap M, Harman A, 
Ekici Y and Moray G. Emergency cholecystec-
tomy vs percutaneous cholecystostomy plus 
delayed cholecystectomy for patients with 
acute cholecystitis. Hepatobiliary Pancreat Dis 
Int 2014; 13: 316-322.

[27]	 Yamashita Y, Takada T and Hirata K. A survey 
of the timing and approach to the surgical 
management of patients with acute cholecysti-
tis in Japanese hospitals. J Hepatobiliary Pan-
creat Surg 2006; 13: 409-415.

[28]	 Donkervoort SC, Kortram K, Dijksman LM, 
Boermeester MA, van Ramshorst B and Boer-
ma D. Anticipation of complications after lapa-
roscopic cholecystectomy: prediction of indi-
vidual outcome. Surg Endosc 2016; 30: 
5388-5394.

[29]	 Chok KS, Chu FS, Cheung TT, Lam VW, Yuen 
WK, Ng KK, Chan SC, Poon RT, Yeung C, Lo CM 
and Fan ST. Results of percutaneous transhe-
paticcholecystostomy for high surgical risk pa-
tients with acute cholecystitis. ANZ J Surg 
2010; 80: 280-283.




