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Abstract
Percutaneous cholecystostomy (PC) is an interventional radiology procedure 

used to treat gallbladder-related complications in patients who are poor surgical 
candidates for cholecystectomy. It can be performed via a transperitoneal (TP) or 
transhepatic (TH) approach, though the literature remains inconclusive on which 
route is superior. This retrospective chart review assessed complication rates be-
tween the two approaches at two Canadian institutions from 2018 to 2022. Pa-
tients were included if they were poor surgical candidates, had a condition requir-
ing gallbladder drainage, and underwent a successful PC. Cases were identified 
using the key term "Gall Bladder Drainage Perc" in the Picture Archiving and 
Communication System (PACS), with filters for interventional radiology imag-
es. Data on complications, such as repeat PC, catheter dislodgement, and sepsis, 
were collected with up to 12 months of follow-up. Statistical analyses included 
Fisher’s exact test for categorical outcomes, independent t-tests for continuous 
variables, and multivariate logistic regression to account for clustering by staff 
and center, with p < 0.05 considered statistically significant. Of 101 patients in-
cluded in the final analysis (TP: N = 63; TH: N = 38), no statistically significant 
differences in complication rates were found between the two groups (all p-values 
≥ 0.05). However, significantly more cases were performed via the TP route (p 
= 0.013). These findings suggest that the PC route may not significantly im-
pact complication rates, challenging previous studies that favor the TH route. PC 
route selection often depends on the interventional radiologist's preference, anat-
omy, and clinical context. Further research is warranted to inform future quality 
improvement endeavors and evidence-based guidelines for PC route selection.
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Introduction
Acute cholecystitis and other gallbladder complications are frequent causes 

of hospital admission, which are increasing the strain on the western healthcare 
system [1]. To treat these conditions, physicians can choose to remove the gall-
bladder through performing a cholecystectomy, or a catheter may be placed inside 
the gallbladder to drain its contents. PC is a minimally invasive, image-guided 
technique that places a catheter directly into the gallbladder to decompress it, al-
lowing for the drainage of its contents, reduction of inflammation, and improve-
ment in the patient’s clinical symptoms [2]. It can be used either as a standalone 
treatment or as a bridging intervention until a definitive treatment plan is deter-
mined [2].

Laparoscopic cholecystectomy is considered the gold standard for the treat-
ment of symptomatic gallbladder disease in patients who are eligible for surgery 
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[3]. PC can be considered for patients who are poor candi-
dates for surgical cholecystectomy [3]. Medical conditions 
that may render a patient a poor candidate for surgery include 
hemodynamic instability, severe cardiac ischemia, respiratory 
distress, renal failure, and significant central nervous system 
disease [4]. Cholecystectomy in such populations has been 
documented to produce higher complication and mortality 
rates than PC [5]. PC allows avoidance of general anesthe-
sia-related risks in these patients [5]. Technical rates of success 
of PC have been documented at 95% to 100% [6]. PC can be 
performed as a treatment for patients presenting with con-
cerns such as calculous and acalculous cholecystitis, cholang-
itis, biliary obstruction, or opacification of biliary ducts [7]. 
Notably, special populations such as pregnant patients may 
present with unique types of gallbladders or hepatic dysfunc-
tion, such as acute fatty liver disease of pregnancy [8], where 
PC may also be used as an alternative to high-risk cholecys-
tectomy. 

Two access routes can be used for PC: TH and TP. The 
TH approach involves needle access that traverses a portion 
of the liver closer to the bare area before being placed into the 
gallbladder neck [9]. The TP approach allows direct access to 
the gallbladder fundus without traversing the liver by inserting 
the catheter into the exposed surface of the gallbladder [9] 
(Figure 1).

Some studies have shown that the TH approach may be 
more favourable due to producing slightly lower rates of com-
plications [10-12]. However, others have determined there to 
be no significant difference between these methods [13, 14]. 
The primary outcome of this study was to compare complica-
tion rates between TP and TH PC routes. We hypothesized 
that the TH route would be shown to yield significantly lower 
complication rates than the TP route, based on findings within 
the literature. 

Methods
This project was granted full ethics approval from the 

relevant provincial Health Research Ethics Association. Any 
work conducted regarding this study was in accordance with 
the Helsinki Declaration of 1975, as revised in 2000. 

The population under study included patients who had 
undergone PC at either of two Canadian institutions between 
January 2018 to December 2022. To initially identify all charts 
meeting these criteria for conduction of the retrospective chart 
review, the local PACS (GE Healthcare, Chicago, Illinois, 
USA) medical imaging database was searched using the key 
term “Gall Bladder Drainage Perc”, with an applied filter to 
produce images from interventional radiology only. All rel-
evant patients were identified using the accession number as-
sociated with images retrieved from the PACS search. Radio-
logical reports on PACS and the relevant images were then 
used to identify the route of PC conducted for each patient 
case (TP vs TH). Once all relevant patients and the PC route 
conducted for each were identified, data on post-procedural 
complications were collected using the local electronic med-
ical records database, Meditech (Medical Information Tech-
nology Inc., Westwood, Massachusetts, USA). Regarding se-

lection bias, the retrospective review consisted of a systematic 
approach whereby all patients meeting the inclusion criteria 
identified within the timeline of January 2018 to December 
2022 were included. Patients were not excluded based on 
any information found within the chart review of PACS and 
Meditech that did not meet the specified exclusion criteria 
below, such as demographics. Further, as a retrospective chart 
review, the sample size was not predetermined and was instead 
dictated by the total number of patients identified within the 
specified timeline that met the inclusion criteria and did not 
fulfill any exclusion criteria.

Several inclusion and exclusion criteria were applied to 
identify relevant patients. The inclusion criteria specified pa-
tients who were determined unsuitable candidates for chole-
cystectomy, had been diagnosed with acute cholecystitis or an 
equivalent illness requiring gallbladder drainage, had a suc-
cessful PC procedure conducted, and had at least one year of 
post-procedure follow-up data available on Meditech. Exclu-
sion criteria included patients who underwent severe trauma 
requiring PC thereafter (which would be considered a con-
founding factor in determining the cause of complications), 
as well as any patients without appropriate follow-up docu-
mentation, both immediately and 12 months post-procedure, 
available on Meditech. All patients who met the inclusion 
criteria were reviewed to collect information on patient demo-
graphics (age and sex), PC-related complications, and wheth-
er cholecystectomy was conducted at any point following PC. 
The relevant data was compiled, stored, and accessed electron-
ically for analysis using a secure local database. 

Relevant patient data was included up to 12 months af-
ter the PC procedure or until the removal of the PC catheter 
was documented. The primary endpoint analyzed was the oc-
currence of PC-related complications, including repeat PC, 
catheter dislodgement (either having been pulled out inadver-
tently by the patient or having fallen out), catheter block-
age, bile leakage, sepsis, pain requiring catheter removal, and 
subsequent cholecystectomy. Cases with no documented PC 
complications were also noted. All cases of bile leakage, cath-
eter blockage, and catheter dislodgement were confirmed by 
a cholangiogram and documented by the healthcare provider. 
A catheter was considered dislodged if there was imaging evi-
dence showing that the catheter was placed outside the lumen 

Figure 1: Schematic illustrating transhepatic and transperitoneal routes of PC. 
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of the gallbladder but remained within the patient. Cath-
eter-related sepsis was defined as any new or worsening sepsis 
documented shortly after PC insertion, as noted by the treat-
ing clinician. Significant pain was defined as any patient-re-
ported or clinician-documented pain at the cholecystostomy 
site or if the drain was removed due to pain. No standardized 
or objective criteria could be applied, as these definitions re-
flect the documentation available in the local medical records.

The results of this study were statistically analyzed using 
Statistical Package for the Social Sciences software version 
29.1.0 (IBM Corp., Armonk, New York, USA), designed to 
test the hypothesis that rates of complications were expected 
to be significantly lower in the TH approach than the TP ap-
proach. Patient demographics were compared using independ-
ent t-tests for continuous variables and Chi-square tests for 
categorical variables. Complication rates and other binary 
outcomes were analyzed between the two routes using Fish-
er’s exact test. Multilevel logistic regression models were used 
to assess associations with overall complications, adjusting for 
age, sex, and indication, and accounting for clustering by staff 
and center. All data are presented as counts, percentages, and 
95% confidence intervals (CI), with p < 0.05 considered statis-
tically significant (Figure 2).

Results
A total of 101 patients underwent PC, with 63 patients 

(62%) receiving a TP approach and 38 patients (38%) receiv-
ing a TH approach (p = 0.013). The mean age was 73.7 ± 10.4 
years in the TP group and 68.8 ± 14.1 years in the TH group. 
Overall, 62% of patients were male (TP: 58.7%, TH: 65.8%) 
and 38% were female (TP: 41.3%, TH: 34.2%). Repeat PC 
was required in 17.5% of TP patients, compared to 7.9% of 
TH patients. The most common indications were calculous 
cholecystitis, followed by acalculous cholecystitis, perforation, 
and other gallbladder-related complications (including ma-
lignancy, necrosis, emphysematous cholecystitis, and more) 
(Table 1).

Overall, 39.7% of TP patients and 44.7% of TH patients 
experienced at least one complication, with no statistically 
significant difference between groups (Fisher’s exact test, p = 
0.68; odds ratio (OR) 0.81, 95% CI 0.36 – 1.84) (Table 2). 
Due to the small number of events for individual complica-
tions, cell counts were often very low, limiting the precision 
and stability of statistical estimates. As a result, formal multi-
variable or stratified analyses for individual complication types 
were not feasible; therefore, we primarily report overall com-
plication rates along with unadjusted OR. Individual compli-
cations were also similar between the TP and TH approaches. 
Catheter dislodgement occurred in 19.0% vs 15.8% of cases 
(OR 1.25, 95% CI 0.43 – 3.68), repeat PC occurred in 17.5% 
vs 7.9% (OR 2.47, 95% CI 0.64 – 9.49), the catheter fell out 
naturally in 3.2% vs 7.9% (OR 0.38, 95% CI 0.06 – 2.40), 
the patient pulled the catheter out in 4.8% vs 7.9% (OR 0.58, 
95% CI 0.11 – 3.05), catheter blockage occurred in 6.4% vs 
0% (OR 5.82, 95% CI 0.30 – 111.24), bile leakage occurred in 
4.8% vs 2.6% (OR 0.54, 95% CI 0.01 – 7.06), sepsis occurred 
in 1.6% vs 2.6% (OR 0.60, 95% CI 0.04 – 9.83), pain requir-
ing catheter removal occurred in 4.8% vs 7.9% (OR 0.58, 95% 

CI 0.11 – 3.05), and subsequent cholecystectomy within 12 
months occurred in 22.2% vs 26.3% (OR 0.80, 95% CI 0.31 
– 2.04) (Table 2). None of these differences were statistically 
significant (all p-values > 0.05).

In a multivariate logistic regression model adjusting for 
age, sex, and indication, with random intercepts for staff and 
center, procedural route was not significantly associated with 

Figure 2: Study flowchart of patient selection for PC.
Note: Flowchart depicting the identification, exclusion, and inclusion of 
patients undergoing PC between January 2018 and December 2022. Rea-
sons for exclusion are shown.

Table 1: Baseline characteristics and indications by PC route.

Variable TP (N = 63) TH (N = 38)

Mean age, years ± SD 73.7 ± 10.4 68.8 ± 14.1

Male, N (%) 37 (58.7) 25 (65.8)

Female, N (%) 26 (41.3) 13 (34.2)

Repeat PC, N (%) 11 (17.5) 3 (7.9)

Calculous cholecystitis, N (%) 41 (65.1) 25 (65.8)

Acalculous cholecystitis, N (%) 6 (9.5) 4 (10.5)

Perforation, N (%) 6 (9.5) 6 (15.8)

Other gallbladder complications, N (%) 10 (15.9) 3 (7.9)

Table 2: Unadjusted complication rates by PC route.

Outcome TP N (%) TH N (%) OR (95% CI) p-value

Overall  
complications 25 (39.7) 17 (44.7) 0.81 (0.36 – 1.84) 0.68

Catheter  
dislodgement 12 (19.0) 6 (15.8) 1.25 (0.43 – 3.68) 0.79

Repeat PC 11 (17.5) 3 (7.9) 2.47 (0.64 – 9.49) 0.24

Catheter fell out 2 (3.2) 3 (7.9) 0.38 (0.06 – 2.40) 0.36

Catheter pulled 
out 3 (4.8) 3 (7.9) 0.58 (0.11 – 3.05) 0.67

Catheter  
blockage 4 (6.4) 0 (0) 5.82 (0.30 – 111.24) 0.29

Bile leakage 3 (4.8) 1 (2.6) 0.54 (0.01 – 7.06) 1.00

Sepsis 1 (1.6) 1 (2.6) 0.60 (0.04 – 9.83) 1.00

Pain requiring 
catheter removal 3 (4.8) 3 (7.9) 0.58 (0.11 – 3.05) 0.67

Subsequent 
cholecystectomy 14 (22.2) 10 (26.3) 0.80 (0.31 – 2.04) 0.64
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overall complications (TH vs TP: OR 1.36, 95% CI 0.46 – 
4.01, p = 0.58). Female sex showed a trend toward lower odds 
of complications (OR 0.40, 95% CI 0.15 – 1.05, p = 0.063); 
however, no predictors reached statistical significance (Table 
3).

Stratified analyses by indication using Firth logistic regres-
sion showed no statistically significant differences in overall 
complication rates within any subgroup (likelihood ratio test: 
p = 0.26). In patients with calculous cholecystitis, 46.3% of TP 
patients vs 36.0% of TH patients experienced complications 
(OR 1.53, 95% CI 0.50 – 4.90, Fisher’s exact test: p = 0.45). 
Among acalculous cholecystitis patients, 0% of TP patients vs 
50% of TH patients experienced complications (OR 0, 95% 
CI 0 – 3.23, p = 0.13). In patients with gallbladder perforation, 
both TP and TH groups had 50% complication rates (OR 1.0, 
95% CI 0.06 – 15.64, p = 1.00), and in non-perforated cases, 
38.6% of TP patients vs 43.8% of TH patients experienced 
complications (OR 0.81, 95% CI 0.31 – 2.15, Fisher’s exact 
test: p = 0.66) (Table 4). Small event counts in some subgroups 
limited the precision of the OR estimates.

Sensitivity analyses demonstrated that complication rates 
were generally consistent across centers and staff, including 
high-volume operators, with overall rates around 40%. Some 
variation was observed between individual staff members, with 
the highest observed rate of 88.9% and the lowest 20%, but 
excluding low-volume operators did not materially alter over-
all patterns. These findings suggest that the main results were 
not strongly influenced by center or operator effects (Table 5 
and table 6).

Discussion
The primary aim of this study was to compare complica-

tion rates between the TP and TH routes for PC. We hypoth-
esized that the TH route would result in lower complication 
rates; however, in this retrospective analysis, no statistically 
significant differences were observed between TP and TH 
approaches across all complications assessed, including repeat 
PC, catheter dislodgement, catheter blockage, bile leakage, 
pain, sepsis, subsequent cholecystectomy, and overall presence 
of at least one complication. Despite numerical differences in 

some complications, both approaches were associated with 
low rates of infection-related complications and comparable 
long-term outcomes.

Historically, the TH route has been preferred in some set-
tings due to proposed advantages such as fewer catheter-relat-
ed complications and a lower likelihood of requiring further 
interventions [10]. However, our findings, consistent with 
more recent studies [13, 14], suggest that complication rates 
may be comparable between the two routes. The choice of 
route in clinical practice may be influenced more by operator 
judgment, institutional protocols, and patient anatomy than 
by clear evidence favouring one approach. Our multivariate, 
stratified, and sensitivity analyses did not determine any of 
these factors to serve as clear confounding variables.

There was a statistically significant difference in route util-
ization in our cohort, with more patients undergoing the TP 
approach (p = 0.013). This likely reflects operator preference 

Table 6: Sensitivity analyses – overall complication rates by staff (high-vol-
ume, ≥ 5 cases).

Staff Route N Cases with complications Percent (%)

1
TP 5 5 100
TH 4 3 75

2 TP 20 7 35

4
TP 14 7 50
TH 2 1 50

5
TP 7 3 42.9
TH 1 1 100

6
TP 5 1 20
TH 5 1 20

7
TP 1 0 0
TH 16 7 43.8

8
TP 7 2 28.6
TH 10 4 40

Table 3: Multivariate logistic regression - overall complication rates ad-
justed for age, sex, and indication.

Note: Random effects: Staff variance 0.475 (SD 0.689); Center variance 
~ 0 (SD ~ 0).

Predictor Adjusted OR 95% CI p-value

Route (TH vs TP) 1.36 0.46 – 4.01 0.58

Age (per year) 1.02 0.98 – 1.06 0.33

Sex (female vs male) 0.40 0.15 – 1.05 0.063

Indication: acalculous vs 
calculous 0.31 0.06 – 1.72 0.18

Indication: perforation vs 
calculous 1.92 0.45 – 8.12 0.37

Indication: other vs calculous 1.05 0.27 – 4.10 0.94

Table 4: Firth logistic regression - overall complication rates by indication 
subgroup.

Indication TP N (%) TH N (%) OR (95% CI) p-value

Calculous 19/41 (46.3) 9/25 (36.0) 1.53 (0.50 – 4.90) 0.45

Acalculous 0/6 (0) 2/4 (50) 0 (0 – 3.23) 0.13

Perforation 3/6 (50) 3/6 (50) 1.0 (0.06 – 15.64) 1.00

Non-perfo-
ration 22/57 (38.6) 14/32 (43.8) 0.81 (0.31 – 2.15) 0.66

Table 5: Sensitivity analyses - overall complication rates by centre.

Center Route N Cases with complications Percent (%)

1
TP 43 18 41.9

TH 20 9 45.0

2
TP 20 7 35.0
TH 18 8 44.4
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or local practice patterns rather than differences in safety or 
efficacy and should not be interpreted as evidence that TP is 
superior. Differences in experience, technique, and institution-
al protocols may have influenced outcomes, though the study’s 
statistical analyses did not identify any significant confound-
ers, and the multicenter nature of the study increases general-
izability.

Certain patient characteristics may influence the choice 
of PC route. For example, the TH route may be limited in pa-
tients with liver disease, anatomical constraints, or anticoagu-
lation, whereas the TP route may be preferred in patients with 
an enlarged gallbladder positioned closer to the anterior ab-
dominal wall [15, 16]. While prior studies have suggested dif-
ferences in complications or catheter stability based on route 
(such as the TH route being associated with lower dislodge-
ment or bile leakage rates), in our cohort, no statistically sig-
nificant differences were observed for these parameters. This 
reinforces the need for caution in extrapolating the advantages 
of either approach without further prospective validation.

Some studies have suggested that the TH route is associ-
ated with faster catheter tract maturation and shorter catheter 
dwell times [12, 13]. However, our study could not assess time 
to cholecystectomy or catheter dwell time due to limitations 
in the available data. Similarly, no differences in subsequent 
cholecystectomy rates were observed between the TP and TH 
routes (22.2% vs 26.3%; p = 0.64), which is consistent with the 
prior literature [17].

Other complications, such as catheter blockage, site pain, 
or sepsis, were also observed at low rates, with no statistically 
significant differences between routes. Given the retrospective 
design and reliance on electronic medical record documenta-
tion, these findings should be interpreted as largely descriptive 
rather than definitive.

This study has addressed a clinically relevant question 
in interventional radiology and highlights that no standard-
ized guidelines currently dictate route selection for PC. Our 
findings suggest potential comparable safety between TP and 
TH approaches; however, they should be interpreted in light 
of additional unmeasured confounders, small sample size, and 
retrospective design.

Important limitations of this study include the retro-
spective design, relatively small sample size of 101 patients, 
and the inability to control for variables such as patient com-
orbidities, body mass index, specific presenting symptoms, 
laboratory values, length of hospital stay, blood loss, or inter-
ventional radiologist preferences; these may have introduced 
unmeasured confounding. 

Future prospective studies would benefit from investigat-
ing further patient- and procedure-specific factors influencing 
the choice of TP vs TH routes. Such studies would help clari-
fy potential additional confounding variables and guide more 
standardized clinical decision-making.

Conclusion
Many studies have evaluated the efficacy of PC vs chole-

cystectomy, as well as the outcomes of TH vs TP approaches 

to PC. Evidence suggests that complication rates are generally 
comparable between the TH and TP routes, though some data 
indicate potential differences in specific outcomes. These find-
ings, along with those of the present study, highlight that the 
choice of PC route is often determined by the interventional 
radiologist based on patient anatomy, clinical circumstances, 
and individual preference. Given the availability of multiple 
approaches, establishing clear practice guidelines is essential 
to support healthcare providers in making safe and effective 
procedural decisions. Further research is needed to clarify the 
indications, benefits, and risks associated with each approach 
and to inform the development of standardized recommenda-
tions for PC route selection.

Acknowledgements
None.

Conflict of Interest
None.

References
1.	 Loozen CS, van Santvoort HC, van Duijvendijk P, Besselink MGH, 

Gouma DJ, et al. 2018. Laparoscopic cholecystectomy versus per-
cutaneous catheter drainage for acute cholecystitis in high risk pa-
tients (CHOCOLATE): multicentre randomised clinical trial. BMJ 
363(8171): 1-8. https://doi.org/10.1136/bmj.k3965

2.	 Karakas HM, Yildirim G, Fersahoglu MM, Findik O. 2021. Percuta-
neous cholecystostomy: an update for the 2020s. North Clin Istanb 8(5): 
537–542. https://doi.org/10.14744/nci.2021.81594

3.	 De Geus T, Moriarty HK, Waters PS, O'Reilly MK, Lawler L, et al. 
2020. Outcomes of patients treated with upfront cholecystostomy for 
severe acute cholecystitis. Surg Laparosc Endosc Percutan Tech 30(1): 79-
84. https://doi.org/10.1097/sle.0000000000000747

4.	 Ginat D, Saad WEA. 2008. Cholecystostomy and transcholecystic bili-
ary access. Tech Vasc Interv Radiol 11(1): 2-13. https://doi.org/10.1053/j.
tvir.2008.05.002

5.	 Ullah N, Kannan V, Ahmed O, Geddada S, Ibrahiam AT, et al. 2024. 
Effectiveness and safety of cholecystectomy versus percutaneous 
cholecystostomy for acute cholecystitis in older and high-risk surgi-
cal patients: a systematic review. Cureus 16(9): e70537. https://doi.
org/10.7759/cureus.70537

6.	 Al-Jundi W, Cannon T, Antakia R, Anoop U, Balamurugan R, et al. 
2012. Percutaneous cholecystostomy as an alternative to cholecystecto-
my in high-risk patients with biliary sepsis: a district general hospital 
experience. Ann R Coll Surg Engl 94(2): 99-101. https://doi.org/10.130
8/003588412x13171221501302

7.	 Akhan O, Akinci D, Özmen MN. 2002. Percutaneous cholecystos-
tomy. Eur J Radiol 43(3): 229-236. https://doi.org/10.1016/s0720-
048x(02)00158-4

8.	 Nguyen PN, Ho QN. 2025. Acute fatty liver disease in full-term preg-
nancy: a case report and review of the literature. J Med Case Rep 19(1): 
1-7. https://doi.org/10.1186/s13256-025-05362-4

9.	 Kallini JR, Patel DC, Linaval N, Phillips EH, Van Allan RJ. 2021. 
Comparing clinical outcomes of image-guided percutaneous transperi-
toneal and transhepatic cholecystostomy for acute cholecystitis. Acta 
Radiol 62(9): 1142-1147. https://doi.org/10.1177/0284185120959829

10.	 Hung YL, Sung CM, Fu CY, Liao CH, Wang SY, et al. 2021. Man-
agement of patients with acute cholecystitis after percutaneous chole-
cystostomy: from the acute stage to definitive surgical treatment. Front 
Surg 8: 1-9. https://doi.org/10.3389/fsurg.2021.616320

https://pubmed.ncbi.nlm.nih.gov/30297544/
https://pubmed.ncbi.nlm.nih.gov/30297544/
https://pubmed.ncbi.nlm.nih.gov/30297544/
https://pubmed.ncbi.nlm.nih.gov/30297544/
https://pubmed.ncbi.nlm.nih.gov/30297544/
https://doi.org/10.1136/bmj.k3965
https://pmc.ncbi.nlm.nih.gov/articles/PMC8630714/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8630714/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8630714/
https://doi.org/10.14744/nci.2021.81594
https://pubmed.ncbi.nlm.nih.gov/31876887/
https://pubmed.ncbi.nlm.nih.gov/31876887/
https://pubmed.ncbi.nlm.nih.gov/31876887/
https://pubmed.ncbi.nlm.nih.gov/31876887/
https://doi.org/10.1097/sle.0000000000000747
https://pubmed.ncbi.nlm.nih.gov/18725137/
https://pubmed.ncbi.nlm.nih.gov/18725137/
https://doi.org/10.1053/j.tvir.2008.05.002
https://doi.org/10.1053/j.tvir.2008.05.002
https://pubmed.ncbi.nlm.nih.gov/39479123/
https://pubmed.ncbi.nlm.nih.gov/39479123/
https://pubmed.ncbi.nlm.nih.gov/39479123/
https://pubmed.ncbi.nlm.nih.gov/39479123/
https://doi.org/10.7759/cureus.70537
https://doi.org/10.7759/cureus.70537
https://pubmed.ncbi.nlm.nih.gov/22391374/
https://pubmed.ncbi.nlm.nih.gov/22391374/
https://pubmed.ncbi.nlm.nih.gov/22391374/
https://pubmed.ncbi.nlm.nih.gov/22391374/
https://doi.org/10.1308/003588412x13171221501302
https://doi.org/10.1308/003588412x13171221501302
https://pubmed.ncbi.nlm.nih.gov/12204405/
https://pubmed.ncbi.nlm.nih.gov/12204405/
https://doi.org/10.1016/s0720-048x(02)00158-4
https://doi.org/10.1016/s0720-048x(02)00158-4
https://pubmed.ncbi.nlm.nih.gov/40629439/
https://pubmed.ncbi.nlm.nih.gov/40629439/
https://doi.org/10.1186/s13256-025-05362-4
https://pubmed.ncbi.nlm.nih.gov/32957795/
https://pubmed.ncbi.nlm.nih.gov/32957795/
https://pubmed.ncbi.nlm.nih.gov/32957795/
https://pubmed.ncbi.nlm.nih.gov/32957795/
https://doi.org/10.1177/0284185120959829
https://pubmed.ncbi.nlm.nih.gov/33937313/
https://pubmed.ncbi.nlm.nih.gov/33937313/
https://pubmed.ncbi.nlm.nih.gov/33937313/
https://pubmed.ncbi.nlm.nih.gov/33937313/
https://doi.org/10.3389/fsurg.2021.616320


Journal of Medical Imaging and Case Reports | Volume 9 Issue 2, 2025 53

A Comparison of Complication Rates between Transhepatic and Transperitoneal Percutaneous Cholecystostomy 
Routes in the Treatment of Acute Cholecystitis Hopkins et al.

11.	 Gulaya K, Desai SS, Sato K. 2016. Percutaneous cholecystostomy: ev-
idence-based current clinical practice. Semin Interv Radiol 33(4): 291-
296. https://doi.org/10.1055/s-0036-1592326

12.	 Hatjidakis AA, Karampekios S, Prassopoulos P, Xynos E, Raissaki M, 
et al. 1998. Maturation of the tract after percutaneous cholecystostomy 
with regard to the access route. Cardiovasc Intervent Radiol 21(1): 36-
40. https://doi.org/10.1007/s002709900208

13.	 Bennett S, Shaida N, Godfrey E, Safranek P, O’Neill JR. 2021. A com-
parison of transhepatic versus transperitoneal cholecystostomy for acute 
calculous cholecystitis: a 5-year experience. J Surg Case Rep 2021(9): 
rjab410. https://doi.org/10.1093/jscr/rjab410

14.	 Beland MD, Patel L, Ahn SH, Grand DJ. 2019. Image-guided chole-
cystostomy tube placement: short- and long-term outcomes of transhe-
patic versus transperitoneal placement. Am J Roentgenol 212(1): 201-
204. https://doi.org/10.2214/ajr.18.19669

15.	 England RW, Heiberger C, Singh H. 2021. Thinking ahead: gallblad-
der intussusception following transperitoneal percutaneous cholecys-
tostomy tube placement. BMJ Case Rep 14(2): e238885. https://doi.
org/10.1136/bcr-2020-238885

16.	 Van Overhagen H, Meyers H, Tilanus HW, Jeekel J, Laméris JS. 1996. 
Percutaneous cholecystostomy for patients with acute cholecystitis and 
an increased surgical risk. Cardiovasc Intervent Radiol 19(2): 72-76. 
https://doi.org/10.1007/bf02563896

17.	 Liu P, Liu C, Wu YT, Zhu JY, Zhao WC, et al. 2020. Impact of 
B-mode-ultrasound-guided transhepatic and transperitoneal chole-
cystostomy tube placement on laparoscopic cholecystectomy. World 
J Gastroenterol 26(36): 5498-5507. https://doi.org/10.3748/wjg.v26.
i36.5498

https://pubmed.ncbi.nlm.nih.gov/27904248/
https://pubmed.ncbi.nlm.nih.gov/27904248/
https://pubmed.ncbi.nlm.nih.gov/27904248/
https://doi.org/10.1055/s-0036-1592326
https://pubmed.ncbi.nlm.nih.gov/9518138/
https://pubmed.ncbi.nlm.nih.gov/9518138/
https://pubmed.ncbi.nlm.nih.gov/9518138/
https://pubmed.ncbi.nlm.nih.gov/9518138/
https://doi.org/10.1007/s002709900208
https://pubmed.ncbi.nlm.nih.gov/34531975/
https://pubmed.ncbi.nlm.nih.gov/34531975/
https://pubmed.ncbi.nlm.nih.gov/34531975/
https://pubmed.ncbi.nlm.nih.gov/34531975/
https://doi.org/10.1093/jscr/rjab410
https://pubmed.ncbi.nlm.nih.gov/30354271/
https://pubmed.ncbi.nlm.nih.gov/30354271/
https://pubmed.ncbi.nlm.nih.gov/30354271/
https://pubmed.ncbi.nlm.nih.gov/30354271/
https://doi.org/10.2214/ajr.18.19669
https://pubmed.ncbi.nlm.nih.gov/33563694/
https://pubmed.ncbi.nlm.nih.gov/33563694/
https://pubmed.ncbi.nlm.nih.gov/33563694/
https://doi.org/10.1136/bcr-2020-238885
https://doi.org/10.1136/bcr-2020-238885
https://pubmed.ncbi.nlm.nih.gov/8662161/
https://pubmed.ncbi.nlm.nih.gov/8662161/
https://pubmed.ncbi.nlm.nih.gov/8662161/
https://doi.org/10.1007/bf02563896
https://pubmed.ncbi.nlm.nih.gov/33024400/
https://pubmed.ncbi.nlm.nih.gov/33024400/
https://pubmed.ncbi.nlm.nih.gov/33024400/
https://pubmed.ncbi.nlm.nih.gov/33024400/
https://doi.org/10.3748/wjg.v26.i36.5498
https://doi.org/10.3748/wjg.v26.i36.5498

	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Conflicts of Interest
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

