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ABSTRACT
Introduction. Although cholecystectomy is the treatment of choice for acute cholecystitis (AC), in patients with high surgical risk 
percutaneous cholecystostomy (PC) is chosen in some cases. The aim of this report is to follow up these patients and evaluate biliary 
recurrences after PC.
Methods. A descriptive retrospective study was carried out in a third level hospital from August 2005 to December 2014. All patients 
diagnosed with acute lithiasis cholecystitis who were indicated as initial treatment with antibiotic therapy and PC echo-guided were 
included. Patients requiring emergent cholecystectomy during hospital and those who died during the AC episode were excluded.
After hospital discharge, the patients were divided into two groups: group 1 (interval cholecystectomy) and group 2 (no surgery). 
Results. From the 86 healed patients, there were 8 losses in the follow-up, so 78 patients were analyzed: group 1 (n=12) and group 
2 (n=66).
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INTRODUCTION

Acute cholecystitis (AC) is a common entity in the western 
world, involving annually 1-4% of patients with cholelithiasis1, 
and as a special situation, between 0.2-0.4% of critically ill pa-
tients without lithiasis2.

Emergent cholecystectomy (EC) is the treatment of choice3, 
preferably by laparoscopy if feasible. However, the treatment 
of patients with multiple comorbidities makes AC a therapeutic 
challenge, and percutaneous cholecystostomy (PC) is reserved for 
these cases4; although the identification of such high-risk patients 
is difficult and, thus, the role of PC is not yet fully established5.

Classically, PC has been considered a temporary solution in case 
of patient poor condition. Sometimes interval surgery at dischar-
ge6 is considered in case of improvement of the patient functional 
situation. However, the advanced age of the population has led 
to an increase in PC performance, reaching an annual increase in 
American series of up to 567% while that the increase of cholecys-
tectomy was only 3%7.

PC is a relatively easy and accessible treatment and its results 
are highly satisfactory8,9, but it is necessary to bear in mind the 
possibility of treatment failures and complications during the pro-
cedure, resulting in the need to replace the drainage or urgent 
intervention. 

In some studies, PC has been considered as a definitive treat-
ment, showing low recurrence figures of cholecystitis 10,11,12, so the 
number of interval cholecystectomies has been decreasing. Even 
so, there are not guidelines or established consensus due to the 

differences in the management of PC, the lack of randomized stu-
dies and the limited long-term follow-up. In addition, the increa-
se in life expectancy and survival after PC favour recurrences and 
biliary events13.

Therefore, the aim of this study is to analyse the short and 
long-term outcomes of patients with AC who have been treated 
with PC, comparing later recurrences and biliary events in patients 
who underwent interval cholecystectomy with those who were 
not intervened.

MATERIAL AND METHODS

Patients. Retrospective study of patients with the diagnosis of 
AC between 2005 and 2014 in the University Hospital Marqués de 
Valdecilla (Santander, Spain). Data were extracted from the clini-
cal records and those having been treated by percutaneous cho-
lecystostomy were included in the study (n=109). Some of these 
patients were included in a previous study of short-term results 14. 

The diagnosis was done according to the Tokyo Guidelines (TG 
13-18) 3 and confirmed by ultrasonography in every patient.

PC indication was made according to the criterion of the atten-
dant surgeon, based on comorbidities and advanced age. PC were 
performed by radiologists and ultrasound-guided in all the cases, 
through a transhepatic approach, with an 8.5F pig-tail catheter 
(Dawson-Mueller / Cook Medical Incorporated, Bloomington, IN), 
under local anesthesia. The gallbladder content was aspirated and 
bile samples were sent for culture. The catheter was then main-
tained without suction until clinical, analytical and ultrasound re-
solution.
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Patients requiring emergent cholecystectomy during hospital 
admission due to treatment failure and those who died during the 
AC episode were excluded of the follow-up.

After hospital discharge, the patients were divided into two 
groups: group 1 (interval cholecystectomy) and group 2 (no sur-
gery). 

We defined IC as an elective cholecystectomy planned at the 
time of hospital discharge. Upon discharge and according to the 
personal decision of the attendant surgeon and patient wishes, 
scheduled cholecystectomy (interval cholecystectomy) was perfor-
med. Postoperative complications were classified according to the 
Dindo-Clavien classification 15.

We defined biliary event during follow-up as any documented 
clinical event related to gallbladder or gallstones (biliary colic, AC, 
pancreatitis or choledocholithiasis).

Statistical analysis
A bivariate analysis was performed to compare the patients 

with interval surgery and those who were not operated, using the 

chi square and the t test for categorical and continuous variables, 
respectively. In situations where the expected frequencies were less 
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Table I.- 

ASA, THE AMERICAN SOCIETY OF ANESTHESIOLOGISTS (ASA) PHYSICAL STATUS CLASSIFICATION SYSTEM.

Characteristics Total n=109 Interval surgery n=12 Without surgery n=6 P
Age, years (s*) 80.0 (9.7) 72.1 (7.1) 80.6 (10.1) 0.007
Gender (%):    0.341
 Male¯ 71 (65.1) 9 (75) 42 (63.3)
 Female 38 (34.9) 3 (25) 24 (36.4) 
Charlson CI (s) 7.4 (2.4) 5.8 (2.1) 7.5 (2.1) 0.012
ASA (%):    0.272
 I 3 (2.7) 0 (0) 2 (3%)
 II 13 (11.9) 4 (33.3) 9 (13.6%)
 III 66 (60.6) 7 (58.3) 39 (59.1%)
 IV 27 (24.8) 1 (8.3) 16 (24.2%) 
Arterial hypertension (%) 79 (72.5) 7 (58.3) 45 (68.2) 0.361
Diabetes mellitus (%) 29 (26.6) 6 (50) 18 (27.3) 0.111
Severity by Tokyo (%):    0.300

Grade I 20 (18.4) 4 (33.3) 14 (21.2)
Grade II 64 (58.7) 5 (41.7) 43 (65.2)
Grade III 25 (22.9) 3 (25) 9 (13.6)

Pancreatitis (%) 7 (6.4) 0 (0) 3 (4.5) 0.503
Hospital stay (s) 17.0 (18,7) 15.6 (9.9) 17.0 (20.8) 0.823
Resolution (%) 86 (78.9) 78 (100)
Complications PC (%): 8 (7.3%) 0 (0) 2 (3) 0.503

Biloma 4 (3.7) 
Involuntary withdrawals  3 (2.8) 
Hepatic bleeding 1 (0.9)  

Hospitalary death (%) 16 (14,7)   
Cholecystectomy (%): PC hospitalization  Interval surgery   

   15 (13.8) 12 (100)
Laparoscopy 5 (33.3) 5 (41.7)
Open surgery 10 (66.7) 4 (33.3)
Laparoscopy converted 0 (0) 3 (25)  

  s*, standard deviation.        CCI, Charlson comorbidity index.      PC, percutaneous cholecystostomy.

Figure 1.-  AC, acute cholecystitis. PC, percutaneous cholecystos-
tomy.
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than 5, Fisher’s exact test was used. Kaplan-Meier and Cox regres-
sion were performed for survival analysis and calculation of the 
Hazard ratio. Statistical significance was established at p ≤0.05.

RESULTS

From 109 patients, AC was healed in 86 (78.9%) patients. Fif-
teen (13.8%) required EC because failure to improve, laparoscopic 
in 5 patients and open in 10. Sixteen (14.7%) patients died becau-
se of sepsis progression, 8 treated only by PC and 8 after EC. 

Mean hospital stay was 17 days. There was not mortality direct-
ly related with the PC technique. Eight (7.3%) patients had com-
plications: 4 (3.7%) bile collections, 3 (2.8%) incidental catheter 
loss and 1 (0.9%) case of abdominal bleeding requiring surgery.

From the 86 healed patients, there were 8 losses in the fo-
llow-up, as a result, the long-term results of 78 patients were 
analyzed: group 1 (n=12) and group 2 (n=66) (Figure 1). 

Patient clinical features are shown in the Table I. Patients both 
groups were comparable in terms of gender, ASA score, frequency 
of diabetes mellitus or hypertension and AC severity score. Howe-
ver, the Charlson comorbidity score mean value and the mean age 
of the group 2 patients were higher, reflecting the selection cri-
teria for IC. 

Surgery was performed after a mean period of 146.6 days (ds: 
126.9) and was laparoscopic in 8 (67%) patients – conversion nee-
ded in 3– and open in 4 (33%). The mean hospital stay was 4.1 
days. There were 4 complications: 4 grade I, 1 grade II and 1 grade 
IIIb of the Dindo-Clavien classification.

The mean follow-up was 32.9 months (Table II). More biliary 
events happened in the group 2 (39,4%) than in the group 1 
(8,3%), the odds ratio being 7.14 and the hazard ratio 4.76 
(p=0,126). The mean time to the event are 1 month in the group 1 
and 8 months in the group 2, taking place during the first year the 
100% and the 87.4% of them respectively (Figure 2). 

This was principally due to a higher frequency of new bouts of 
AC in the group 2 -17 cases-, as well as 6 choledocholithiasis and 3 
acute biliary pancreatitis. They were treated by antibiotic therapy 
alone in 11, ERCP in 7, a second PC in 4 and EC in 2 patients.

In group 1, only one choledocholithiasis occurred; being poste-
rior to cholecystectomy and was managed by ERCP.

Although there are differences in overall mortality: 8.3% in 
group 1 vs 50% in group 2 (p=0.006); there is no statistical signifi-
cance (p=0.423) in terms of biliary mortality: 0% vs 7.6%.
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Table II.- 

Follow up Total n=78 Interval surgery n=12 Without surgery n=66 P
Months 32.9 34.5 32.7 0.847
Biliary event (%): 27 (34.6) 1 (8.3) 26 (39.4) 0.033

Cholecystitis  17 (21.8) 0 (0) 17 (25.8) 
Choledocolithiasis  7 (9) 1 (8.3) 6 (9.1) 
Pancreatitis 3 (3.8) 0 (0) 3 (4.5) 

Treatment (%)  1 (8.3) 24 (36.4) 0.056
Antibiotic therapy  0 (0) 11 (16.7) 
Another PC  0 (0) 4 (6.1) 
Cholecystectomy   0 (0) 2 (3) 
ERCP  1 (8.3) 7 (10.6) 

Time to event (months) 8.3 1 8.6 0.469
1st year biliary event  1 (8,3) 21 (31,8) 0.096
1st year cholecystitis recurrence  0 (0) 14 (21,2) 
Biliary event-free survival (months) 66.9 99.0 60.6 0.086
Estimated survival (months) 66.1 92.7 60.8 0.065
Deaths (%) 34 (43.6) 1 (8.3) 33 (50) 0.006
Biliary deaths (%) 5 (6.4) 0 (0) 5 (7.6) 0.423

  

   PC, percutaneous cholecystostomy.      ERCP, Endoscopic Retrograde Cholangio Pancreatography.

Figure 2.-  . Group 1: Interval surgery. Group 2: Without surgery
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DISCUSSION

Early cholecystectomy is being used with increasing frequency 
for AC. Today is widely accepted as the treatment of choice, even 
in severe cases in patients with more than 5 days of abdominal 
pain or 72 hours of clinical AC 3,17-19. In some cases, a high risk si-
tuation can be predicted either by local inflammatory conditions 
heralding postoperative morbidity, or poor physiological condi-
tion and advanced age. In these cases, PC is a safe treatment and 
its indication is recognized 20. In our previous experience, PC is not 
superior to EC, so it should be limited to the patient who does not 
fit for surgery 14. The TG 18 guidelines recommend consideration 
of PC in case the patient cannot withstand surgery 21. However, 
the definition of such patients is not clear. The TG 18 guidelines 
propose scores of CCI≥4 and ASA≥3, as well as neurological or 
respiratory dysfunction, and coexistence of jaundice (TBil ≥ 2mg/
dL) 21. 

When comparing our current results with other published ex-
periences, we found a lower success rate of PC: 78.9% versus 91-
100% 4,8,13. Our 7.3% complication rate is, however, much lower 
than the 21.4-46% reported by the same works. The differences 
could be explained because we always remove the catheter upon 
clinical resolution, before discharge. Nevertheless, there are not 
to date evidence concerning any influence of time of catheter pre-
sence on the results 22. The differences could also be explained by 
the preferential surgical management of AC in our center, leaving 
PC treatment for very high risk patients 23. Actually, the mean age 
of our patients is 10 years higher and the CCI is 2 points greater 
than those of the patients of other series, which to some extent, 
could limit the extrapolation of results to other series and condi-
tions.

But, what about log-term results? What is the probability of 
having new bouts of AC or biliary pancreatitis or choledocholi-
thiasis? The answer is difficult because this topic has seldom been 
studied.

If the patient is treated by cholecystectomy, few biliary pro-
blems are expected. In a very low number of cases a retained com-
mon bile stone can be found. However, if the patient is treated by 
PC, the problem comes after the clinical resolution and discharge. 
What patient is to be operated? Some patients have an “acute” 
poor physiological condition –acute renal insufficiency, hyperbili-
rrubinemia, liver failure, arrhythmias– which could improve after 
resolution of the AC. These patients have probably a considera-
ble life expectancy, and, therefore, a high probability of biliary 
events. These patients are probably good candidates for interval 
cholecystectomy. On the other hand, patients with high CCI or 
ASA scores, reflecting “chronic” poor physiological condition, are 
not good candidates to surgery, because their high surgical risk. 
To study this aspect, comparison with patients of similar CCI/ASA 
values with and without interval cholecystectomy is needed, but 
the numbers of the present study were too small.

In our experience, a new bout of AC happens in 25.8%, compa-
rable to 25.5% in another study of 11184 patients having received 
a PC 24. The AC recurrence rate within one year of PC varies from 6 
to 20% across various studies 25, while we obtain an AC recurrence 
of 21.2 in the first year. Our results suggest, despite the advanced 
age of the population studied, a considerable survival after inter-
val cholecystectomy, with a reduction over 470% of biliary events; 
being our percentage of biliary events (group 1: 8.3 vs. group 2: 
39.4, p=0.033) comparable to other experiences (6.8 vs 21.1, p = 
0.002)13.

In addition to the relatively small number of patients, other 
limitations were the retrospective nature of the study and the fact 

that the decision to perform interval cholecystectomy was not ba-
sed on a protocol but in the decision of the attendant surgeon.

REFERENCES

1. Lee JYJ, Keane MG, Pereira S. Diagnosis and treatment of gallstone 
disease. Practitioner 2015;259(1783):15-19, 2.

2. Huffman JL, Schenker S. Acute Acalculous Cholecystitis: A Review. Clin 
Gastroenterol Hepatol 2010 Jan;8(1):15-22.

3. Yokoe M, Hata J, Takada T, et al. Tokyo Guidelines 2018 diagnostic 
criteria and severity grading of acute cholecystitis (with videos). J He-
patobiliary Pancreat Sci 2018 Jan;25(1):41-54.

4.	 Tolan	HK,	Semiz	Oysu	A,	Başak	F,	et	al.	Percutaneous	cholecystostomy:	
A curative treatment modality forelderly & high ASA score acute chole-
cystitis patients. Ulus Travma Acil Cerrahi Derg 2017 Jan;23(1):34-8.

5. Gurusamy KS, Rossi M, Davidson BR. Percutaneous cholecystostomy 
for high-risk surgical patients with acute calculous cholecystitis. In: 
Gurusamy KS, ed. Cochrane Database of Systematic Reviews. Chiches-
ter, UK: John Wiley & Sons, Ltd; 2013:CD007088. 

6.	 Ansaloni	L,	Pisano	M,	Coccolini	F,	et	al.	2016	WSES	guidelines	on	acute	
calculous	cholecystitis.	World	J	Emerg	Surg	2016;11(1):25.

7. Duszak R, Behrman SW. National Trends in Percutaneous Cholecystos-
tomy	Between	 1994	 and	 2009:	Perspectives	From	Medicare	Provider	
Claims. J Am Coll Radiol 2012;9(7):474-9. 

8.	 Gulaya	 K,	 Desai	 SS,	 Sato	 K.	 Percutaneous	 cholecystostomy:	 Evi-
dence-based current clinical practice. Semin Intervent Radiol 2016; 
33(4):291-6.

9.	 Kim	D,	Iqbal	S,	Ahari	H,	et	al.	Expanding	role	of	percutaneous	chole-
cystostomy and interventional radiology for the management of acute 
cholecystitis: An analysis of 144 patients. Diagn Interv Imaging 2018 
Jan;99(1):15-21.

10.	 Soria	Aledo	V,	Galindo	Iñíguez	L,	Flores	Funes	D,	et	al.	Is	cholecystec-
tomy the treatment of choice for acute acalculous cholecystitis? A syste-
matic	review	of	the	literature.	Rev	Esp	Enferm	Dig	2017;	109(10):708-
18.

11. Kirkegård J, Horn T, Christensen SD, et al. Percutaneous Cholecystos-
tomy	is	an	Effective	Definitive	Treatment	Option	 for	Acute	Acalculous	
Cholecystitis. Scand J Surg. 2015;104(4):238-243.

12. Cha BH, Song HH, Kim YN, et al. Percutaneous cholecystostomy is 
appropriate	as	definitive	treatment	for	acute	cholecystitis	in	critically	ill	
patients: a single center, cross-sectional study. Korean J Gastroenterol 
2014;63(1):32-38. 

13.	 Alvino	DML,	Fong	ZV,	McCarthy	CJ,	et	al.	Long-Term	Outcomes	Fo-
llowing Percutaneous Cholecystostomy Tube Placement for Treatment 
of Acute Calculous Cholecystitis. J Gastrointest Surg 2017;21(5):761-9.

14. Rodríguez-Sanjuán JC, Arruabarrena A, Sánchez-Moreno L, et al. Acute 
cholecystitis in high surgical risk patients: percutaneous cholecystos-
tomy or emergency cholecystectomy? Am J Surg 2012; 204: 54-9. 

15.	 Dindo	D,	Demartines	N,	Clavien	PA.	Classification	of	surgical	compli-
cations: a new proposal with evaluation in a cohort of 6336 patients and 
results of a survey. Ann Surg 2004; 240:205-13.

16.	 Charlson	ME,	Pompei	P,	Ales	KL,	 et	 al.	A	new	method	of	 classifying	
prognostic comorbidity in longitudinal studies: development and valida-
tion. J Chronic Dis 1987; 40(5): 373-83

17.	 Croo	Alexander,	De	Wolf	Edward,	Boterbergh	Kim,	et	al.	Laparoscopic	
cholecystectomy in acute cholecystitis: support for an early interval sur-
gery.	Acta	Gastro-Enterol	Belg	2014;	77(3):306–11

18. Minutolo V, Licciardello A, Arena M, et al. Laparoscopic cholecystec-
tomy in the treatment of acute cholecystitis: comparison of outcomes and 
costs	between	early	and	delayed	cholecystectomy.	Eur	Rev	Med	Phar-
macol	Sci	2014.	18:40–6

TOLEDO MARTÍNEZ E



51

REVISTA ESPAÑOLA DE INVESTIGACIONES QUIRÚRGICAS

Spanish Journal of Surgical Research

19.	 Roulin	D,	Saadi	A,	Di	Mare	L,	et	al.	Early	versus	delayed	cholecystec-
tomy for acute cholecystitis, are the 72 hours still the rule? A randomi-
zed	trial.	Ann	Surg	2016;	264:	717–22.	

20.  Winbladh A, Gullstrand P, Svanvik J, et al. Systematic review of chole-
cystostomy	as	a	 treatment	option	in	acute	cholecystitis.	HPB	(Oxford)	
2009;11:183–93.

21.	 Okamoto	K,	Suzuki	K,	Takada	T,	et	al.	Tokyo	Guidelines	2018	flowchart	
for the management of acute cholecystitis. J Hepatobiliary Pancreat Sci 
2018 Jan;25(1):31-40.

22. Macchini D, Degrate L, Oldani M, et al. Timing of percutaneous cho-
lecystostomy tube removal: systematic review. Minerva Chir 2016; 71: 
415-26. 

23.	 Sánchez-Carrasco	M,	 Rodríguez-Sanjuán	 JC,	Martín-Acebes	 F,	 et	 al.	
Evaluation	of	early	cholecystectomy	versus	delayed	cholecystectomy	in	
the treatment of acute cholecystitis. HPB Surg 2016;2016:4614096.

24. Lu P, Chan CL, Yang NP, et al. Outcome comparison between percuta-
neous cholecystostomy and cholecystectomy: a 10-year population-ba-
sed analysis. BMC Surgery 2017; 17:130.

25. Stanek A, Dohan A, Barkun J, et al. Percutaneous cholecystostomy: A 
simple bridge to surgery or an alternative option for the management of 
acute cholecystitis? Am J Surg 2018 Sep;216(3):595-603.

LONG-TERM RESULTS BETWEEN INTERVAL SURGERY AND FOLLOW-UP AFTER PERCUTANEOUS CHOLECYSTOSTOMY ...




