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ORIGINAL ARTICLE

Efficacy and safety of ultrasound-guided bedside percutaneous
cholecystostomy using the transhepatic approach and trocar technique
in patients with acute cholecystitis

Ahmet Cem Demirsah!
Berat Acu?
Cigdem Oztunali?

PURPOSE

Despite the large number of patients requiring percutaneous cholecystostomy (PC) for acute cho-
lecystitis (AC), no definitive results exist on the optimal imaging guidance modality, technique
(Seldinger vs. trocar), or approach [transhepatic (TH) vs. transperitoneal]. This study evaluates the
outcomes of ultrasound (US)-guided bedside PC using solely the TH approach and trocar technique
in patients with AC.

1Dr. Halil ibrahim Ozsoy Bolvadin State Hospital, Clinic
of Radiology, Afyonkarahisar, Tirkiye

20smangazi University Faculty of Medicine,

Department of Radiology, Eskisehir, Tiirkiye METHODS

A single-center retrospective study was conducted at a tertiary university hospital between 2018
and September 2023. The study included 81 patients with AC treated with US-guided bedside PC
using the TH approach and trocar technique alone. Patients were diagnosed through clinical, labo-
ratory, and radiological examinations, and an experienced interventional radiologist performed the
procedures. Outcomes and complication rates were then evaluated.

RESULTS

Technical and clinical success rates were 100% and 93%, respectively. No procedure-related com-
plications occurred. Catheter dislodgement occurred in 4.9% (4/81). The catheter sizes used were
6 F (12.3%), 7 F (40.7%), 8 F (37%), and 10 F (9.9%). The median catheter dwell time was 42 days.
Catheters were successfully removed in the majority of surviving patients following resolution of
cholecystitis. At the end of the follow-up, 10 patients (12.3%) underwent elective cholecystectomy,
and 12 patients (14.8%) died due to comorbidities with the catheter in place.

CONCLUSION

US-guided bedside PC using the TH approach and trocar technique is safe and effective for man-
aging AC in high-risk patients. The study found no significant complications, highlighting the im-
portance of thorough preprocedural evaluation and technique optimization. Further studies with
larger, homogeneous patient groups are needed to compare outcomes across different PC tech-
nigues and approaches.

CLINICAL SIGNIFICANCE

Despite the growing adoption of PC in the management of AC, the definitive optimal access route
and procedural technique remain unresolved. The current body of literature is limited by consider-
able heterogeneity across studies, including variability in technical approach, operator experience,
patient coagulation profiles, and outcome definitions. This study exclusively employed bedside
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US-guided PC using the TH approach and trocar technique, and observed no procedure-related
complications, including hemorrhage, bile leakage, infection, or abscess formation.
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cute cholecystitis (AC) is one of the
Amost common causes of emergency

department admissions and carries
high morbidity and mortality."? Although
the standard treatment for AC is laparoscop-
ic cholecystectomy, surgery carries a high
risk in patients with advanced age or with
existing comorbidities. In the advanced age
patient group, the surgical complication and
mortality rates increase to 14%-30%.3 Percu-
taneous cholecystostomy (PC) provides cath-
eter-assisted gallbladder decompression un-
der imaging guidance in high-risk patients.
This approach can be used as a temporary or
definitive treatment alternative to surgery in
a bedside setting, is safe and rapid, and does
not require general anesthesia.>*

Ultrasonography, computed tomography
(CT), fluoroscopy, or a combination of these
modalities can provide theimaging guidance
needed in PC procedures. Catheter insertion
into the gallbladder lumen can be achieved
using the trocar or Seldinger technique. The
trocar technique involves directly placing a
drainage catheter into the gallbladder cav-
ity under imaging guidance. The Seldinger
technique consists of initially accessing the

* The optimal access route for percutaneous
cholecystostomy (PC) remains a subject of
ongoing debate. This study contributes to
the literature by providing outcome data
from the exclusive use of the transhepatic
(TH) approach and trocar technique in bed-
side ultrasound (US)-guided PC procedures.

* Bedside US-guided PC using the TH ap-
proach and the trocar technique alone is
a safe procedure; the study found no pro-
cedure-related complications, including
bleeding, bile leakage, infection, or abscess
formation.

* The technical and clinical success rates of
bedside US-guided PC using the TH ap-
proach and the trocar technique were 100%
and 93%, respectively.

* A thorough preprocedural evaluation of
the liver parenchyma and the hemostasis
status of the patient, choosing the optimal
TH route and the gallbladder puncture site,
avoiding re-entries, and using small-caliber
catheters may decrease the complication
rates when performing US-guided PC using
the TH approach and the trocar technique.

*+ Studies with large sample sizes involving
homogeneous study groups regarding the
operator experience level, PC technique
and approach, patient coagulation status,
and catheter sizes are needed to compare
well-defined outcomes between different
PC procedures.

gallbladder lumen with a thin needle and
advancing a guidewire through the needle.
The access route is dilated using consecutive
dilators, and a larger PC drainage catheter
is finally placed into the gallbladder lumen.
The Seldinger technique is considered more
reliable for initial access to the gallbladder
because a fine needle is used. However, since
this technique requires multiple dilations
and over-the-wire exchanges, it is more time
consuming than the one-step trocar tech-
nique.’ The technique has also been deemed
to carry a higher risk of bile leak and perito-
nitis.>® The trocar technique, mainly when
guided by ultrasound (US), is more operator
dependent. It is a single-step, simpler, and
quicker technique; however, it uses a larger
diameter PC drainage catheter for the initial
puncture of the gallbladder, which means it
is believed to carry a greater risk.>®

The gallbladder lumen can be accessed
using a transhepatic (TH) or transperitoneal
approach (TP).'° Of the two methods, the TH
approach is considered to have a lower like-
lihood of bile leakage, a lower risk of cathe-
ter dislodgement, and a quicker maturation
of the drainage route. Traversing the liver
parenchyma in the TH approach has been
reported to be associated with a higher risk
of bleeding, especially when an underlying
hepatic pathology is present.*® However, no
consensus exists on the optimal PC route. A
recent meta-analysis of retrospective studies
comparing TH and TP routes in PC in terms
of complications concluded that there were
confounding factors between these studies,
such as the use of both Seldinger and trocar
techniques, the variations in the catheter
sizes, and the variations in definitions of out-
comes and of complications.®

Despite the increasing use of PC as a tem-
porary or definitive treatment method for
AC, there is a paucity of literature on the op-
timal approach and technique.>® The choice
of PC access route has traditionally depend-
ed on operator preference and anatomical
considerations; two recent Delphi consensus
studies have addressed this issue. The 2024
international Delphi study led by Ramia et
al."" recommended the TH route as the pre-
ferred approach. However, the 2025 Delphi
consensus by Pesce et al.'? accepted both
TH and TP routes as viable, emphasizing the
role of center-specific expertise and patient
anatomy in decision-making. Despite these
efforts, no definitive agreement has been
reached, and access route selection remains
controversial, as highlighted in a recent com-
mentary calling for stronger leadership from
interventional radiologists in resolving this
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debate.’ Considering the ongoing debate
surrounding the optimal access route for PC,
this study aimed to contribute to the litera-
ture by evaluating the outcomes of US-guid-
ed bedside PC performed exclusively using
the TH approach and the trocar technique in
patients with AC, focusing on technical suc-
cess, clinical efficacy, complication rates, and
clinical and laboratory findings.

Methods

This single-center retrospective study was
conducted at Eskisehir Osmangazi University
Hospital, a tertiary care university hospital,
between 2018 and September 2023. The
Eskisehir Osmangazi University Ethics Com-
mittee approved the study on June 20, 2023,
with decision no.: 24. Written informed con-
sent was obtained from all patients included
in the study.

The study included patients with AC
treated with US-guided bedside PC using
the trocar technique and the TH approach.
All patients included were consecutive cas-
es meeting the inclusion criteria during
the study period. All patients presented to
the emergency department with signs and
symptoms of AC. The diagnosis was made
through clinical, laboratory, and radiological
examinations. Each patient had American So-
ciety of Anesthesiology (ASA) scores of 3 or 4,
and the consultant general surgeon decided
the indication for PC. Patients undergoing
PC procedures performed for reasons oth-
er than AC (performed during transarterial
chemoembolization or ablation procedures)
were excluded from the study, as were indi-
viduals aged under 18 and pregnant women.

Preprocedural diagnostic abdominal US
and CT were performed on all patients includ-
ed in the study. Volumetric measurements
of the gallbladder were obtained through
CT and US. For the definition of gallbladder
hydrops, a criterion of a transverse diam-
eter greater than 4 cm and a longitudinal
diameter greater than 9 cm was used. The
presence or absence of gallbladder stones
was noted. Procalcitonin, leukocyte, alanine
transaminase (ALT), aspartate aminotrans-
ferase (AST), alkaline phosphatase (ALP), and
gamma-glutamyl transferase (GGT) values
were recorded. Anticoagulant and antiplate-
let use was determined in all patients be-
fore the procedure. A hemostasis panel was
obtained, which included activated partial
thromboplastin time (aPTT), international
normalized ratio (INR), and platelet count.
Care was taken to ensure the platelet count
was over 50,000, the INR value was below 1.5,
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and the aPTT value was within normal limits.
Anticoagulant and antiplatelet drugs were
discontinued at appropriate intervals accord-
ing to the Society of Interventional Radiolo-
gy (SIR) guidelines if suitable.’™' In patients
with unsuitable hemostasis panels, abnormal
coagulation parameters were corrected with
fresh frozen plasma and thrombocyte sus-
pension infusion.

Procedures

A single interventional radiologist with 25
years of experience in interventional radiolo-
gy performed all the procedures, which were
conducted at the bedside with US guidance.
All PC procedures at our institution are rou-
tinely performed using the trocar technique
via the TH route, regardless of anatomical
variation or complexity. The TH route and
trocar technique were deliberately selected
based on the interventional radiologist’s ex-
perience and preference at our institution.
To date, the Seldinger technique and the
TP approach have not been utilized as part
of institutional practice in conjunction with
US-guided bedside interventions. Accord-
ingly, all cases included in this study repre-
sent the total population of PC procedures
performed at our center during the study
period. No cases were excluded based on ac-
cess route or technique.

The patient was placed in a supine or
semi-decubitus position. After applying
10 mL of prilocaine to the skin and the liv-
er capsule, access to the gallbladder was
achieved transhepatically using an intercos-
tal approach. This approach was specifically
chosen to access the gallbladder because all
patients in the study were monitored in the
intensive care unit (ICU) and used abdominal
muscle support during breathing, which may
increase the risk of catheter dislodgement.
Additionally, this approach is considered by
the operator to provide a more appropriate
intraparenchymal course, thereby improving

catheter stability and decreasing the risk of
dislodgement.

A convex US probe (Samsung HS 50™,
Samsung Medison Co., ,Seoul, South Korea)
was used for imaging guidance, and an out-
of-plane freehand technique was used for
the access. A 6-10-F trocar-locked pigtail
catheter (SKATER™, Argon Medical Devic-
es™, Frisco, TX, USA) was placed into the gall-
bladder lumen. Catheter caliber was selected
at the discretion of the interventional radiol-
ogist, considering gallbladder distension, the
composition of biliary contents, and catheter
availability at the time of the procedure. A
10-F catheter was specifically reserved for
cases with an anticipated risk of clogging
due to the presence of thick, viscous, or tu-
mefactive content-sludge.

Following confirmation of the pigtail
shape of the catheter within the lumen
with US guidance, the catheter was locked
(Figure 1). A 5-mL lumen sample was ob-
tained for bacterial culture, and the catheter
was secured to the skin. Spontaneous cath-
eter drainage was allowed following active
aspiration of the lumen contents.

No sedation other than local anesthesia
(prilocaine, CITANEST®, AstraZeneca PLC,
istanbul, Tiirkiye) was administered during
the procedures. Intravenous analgesics were
administered for post-procedural pain man-
agement in all patients, who were monitored
in the ICU throughout the post-intervention
period.

Follow-up

All patients were followed up for bleeding
by monitoring hemoglobin levels. Procalci-
tonin, leukocyte, ALT, AST, ALP, and GGT val-
ues were obtained at least weekly in all pa-
tients following the procedure. The catheter
was removed in all patients after 4-6 weeks
to allow the inflammation to subside and for
the catheter tract to mature. This waiting pe-

riod was necessary for the safe withdrawal of
the catheter.® The exceptions were patients
who underwent cholecystectomy, in whom
the catheter was removed intraoperatively,
and those who died before catheter removal.
Abdominal US was performed in all patients
before the removal of the catheter. The cath-
eter removal was only performed if the im-
aging findings of AC were no longer present,
the catheter flow was less than 10 mL per
24 hours, and the patient’s clinical and lab-
oratory inflammation findings had subsided.
Decisions to remove the catheter were based
solely on clinical and imaging criteria, and a
clamping test or fistulography was not per-
formed before removing the catheter.

Definitions of outcomes

Technical success was defined as ultraso-
nography verification of correct PC catheter
placement within the gallbladder lumen with
subsequent bile aspiration."” Clinical success
was defined as the gradual subsidence of
signs, symptoms, and inflammatory markers
during the first 72-hour post-procedural fol-
low-up.'” Based on the SIR classification, the
complications were categorized as minor or
major.”® Tube dislodgement was defined as
the dislodgement of the pigtail catheter from
the gallbladderlumen, whether or not remain-
ing in the patient. Catheter removal caused
by the patient pulling it out was not included
in the definition of catheter dislodgement.®
Bleeding was defined as fluid or hematoma in
the extracapsular, subcapsular, or subcutane-
ous area at the level of the insertion or in the
gallbladder bed in immediate post-procedur-
al ultrasonography. Bile leakage was defined
as fluid around the catheter, gallbladder, or
liver on immediate or any follow-up post-pro-
cedural ultrasonography. A wound infection
was defined as a skin infection of the PC in-
sertion site, and an abscess was defined as a
localized skin infection requiring incision and
drainage. Mild skin erythema at the PC inser-
tion site was not defined as a skin infection.®

Figure 1. Representative grayscale ultrasonographic images showing the transhepatic route of the catheter during trocar technique-based percutaneous
cholecystostomy. (a) Hyperechoic focus with posterior acoustic shadowing is visible within the gallbladder lumen, consistent with a gallstone (white arrow). (b) The
echogenic catheter (white arrows) is seen traversing the liver parenchyma toward the gallbladder, confirming the transhepatic access. (c) The pig-tail catheter tip
(arrow) is visualized within the gallbladder lumen, indicating successful placement.
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Statistical analysis

The data was analyzed using IBM SPSS
for Windows 11 (IBM, Armonk, NY, USA). The
Shapiro-Wilk test was used to determine the
variables’ suitability for normal distribution.
In summarizing the data, number and per-
centage statistics were used for qualitative
data and the median for quantitative data.

Results

The study included 81 patients (40 wom-
en and 41 men) treated with US-guided PC
using the TH approach and trocar technique
alone (mean age: 75.3). Table 1 summarizes
the demographic characteristics, preproce-
dural laboratory findings, catheter specifi-
cations, microbiological culture results, clin-
ical outcomes, and complication rates of the
study population.

The technical and clinical success rates for
the PC procedures in the study were 100%
and 93%, respectively. No procedure-relat-
ed complications—including bleeding, bile
leak, skin infection, or abscess formation—
occurred during the immediate post-proce-
dural period or the patients’ follow-up. In 4
patients (4.9%), dislodgement of the chole-
cystostomy catheter was observed. The 30-
day and 90-day mortality rates in the study
population were 9.8% (8/81) and 14.8%
(12/81), respectively.

Fifty-five patients had calculous AC,
whereas 26 had acalculous AC. Notably, all of
our patients were hospitalized in the ICU at
the time of PC, a condition known to increase
the risk of developing acalculous AC.

Seventy-four patients had a hydropic gall-
bladder at the time of admission. The median
gallbladder volume was 165 mL. The micro-
biological culture results for the gallbladder
aspiration material were available for 60 of
81 patients. The results showed Escherichia
coli in 20 of 60 patients and bacteria other
than E. coliin 26.In 16 of 60 patients, cultures
of the aspiration material did not show any
microbiological agent.

A 6-F catheter was used in 10 patients, a
7-F catheter in 33 patients, an 8-F catheter in
30 patients, and a 10-F catheter in 8 patients.
In patients discharged and followed up in
outpatient clinics, the median duration of
the catheter stay was 42 days.

The median time between the emergency
department admission and the PC procedure
was 2 days (min: 1 day; max: 34 days). In 10 pa-
tients, the PC procedure was used as a bridge
treatment before cholecystectomy. The aver-
age time between PC and cholecystectomy
was 30.5 days (min: 1 day; max: 52 days).

Twelve patients (14.8%) died during the
ward follow-up period. The median post-pro-
cedural survival of the patient group who
died during this period was 13.5 days. Six-
ty-nine patients (79.2%) were discharged af-
ter a ward stay period and were followed up
in outpatient clinics.

Table 1. Patient demographics and laboratory findings

Age

Sex

Male (%)

Female (%)

Median catheter dwell time
Mean gallbladder volume (mL)
Preprocedural laboratory (mean)
CRP value (mg/L)

Procalcitonin value (ng/mL)
Leucocyte count (10%/uL)

ALT value (U/L)

77 (19-94)

41 (50.6%)
40 (49.6%)
42 (1-86)
130 (37-625)

150.5 (0.5-512)

1.885 (0.04-60.53)
12.900 (4.200-32.600)
20.5 (3-3.250)

AST value (U/L) 34 (7-9.560)
ALP value (U/L) 111.5(51-1.379)
GGT value (U/L) 62 (8-1.799)
Median days of treatment before PC 1(1-34)
American Society of Anesthesiology grade (median) 3

Catheter diameter frequencies

6F 10 (12.3%)
7F 33 (40.7%)
8F 30 (37%)
10F 8(9.9%)
Microbiological culture results

Microbiological culture data not available 21 (26%)
Sterile microbiological culture 17 (21%)
Escherichia coli 15 (19%)
Bacterial growth other than E. coli 28 (35%)
Cholecystitis

Calculus 55 (67%)
Acalculous 26 (32%)
Perforation 4 (5%)
Ascites 0 (0%)
Clinical success

Yes 76 (94%)

No 5 (6%)
Complications

Total 4 (4.9%)
Catheter dislodgement 4 (4.9%)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; CRP, C-reactive protein;
GGT, gamma-glutamyl transferase; PC, percutaneous cholecystostomy.
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Discussion

PC for calculous or acalculous AC has
proven effective and safe in patients with
old age or multiple and significant comor-
bidities.>®® The procedure’s technical and
clinical success rates range between 98.9%
and 100%, and 85.6% and 97.5%, respective-
ly,'71922 and its complications are minor, with
low occurrence rates.>® Despite the large
number of patients requiring PC for AC and
the increasing use of PC in these patients, no
definitive results exist regarding the optimal
imaging guidance modality (US, CT, or fluo-
roscopy), technique (Seldinger vs. trocar), or
approach (TH vs. TP).

In the PC procedures in the present study,
ultrasonography was preferred as the sole
imaging guidance modality because it allows
for the procedure to be performed entirely at
the bedside and provides urgent and quick-
er treatment without patient transportation
and mobilization issues.

Although both the trocar and the Selding-
er techniques are widely used for PC, recent
prospective randomized trials have demon-
strated that the former is at least non-inferior,
and in some outcomes possibly superior, to
the latter technique in terms of complica-
tion rates, procedure time, and bile leakage
risk.>4% In the present study, the trocar tech-
nique was deliberately selected due to its
compatibility with US-only guidance, which
allows for bedside application without the
need for patient transport or fluoroscopy.
Additionally, in the setting of AC, where in-
flammation and wall necrosis increase vul-
nerability to injury, avoiding multiple tract
dilations—as required in the Seldinger meth-
od—may offer a technical advantage. There-
fore, this study aimed to further evaluate the
safety and efficacy of the US-guided bedside
trocar technique combined with the TH ap-
proach, without comparison to the Seldinger
method.

Despite the larger diameter of the initial
puncture in the trocar technique, we did not
observe any minor or major bleeding com-
plications in any PC procedures. This was
in accordance with one prospective study
comparing the complication rates between
US-guided trocar and US-guided Seldinger
PC techniques.® The study found the minor
bleeding (bile mixed with blood) rate to be
as low as 2% (1 out of 50 patients) in each
technique, and there was no statistically sig-
nificant difference in the occurrence of mi-
nor bleeding events between the two tech-
niques.® The size of the drainage catheter

used may be a factor affecting the bleeding
complication rates in PC.2* Using a small-cal-
iber 6-F or 7-F catheter in more than half of
the patients in the present study (6 F in 10
patients and 7 F in 33 patients) may have
contributed to the lack of bleeding complica-
tions. However, the approach (TH vs. TP) used
in PC procedures and the operator experi-
ence may also affect the bleeding complica-
tion rates.>® In PC procedures performed via
the TH route, choosing the optimal tract—
such that the tract is short enough to avoid
bleeding and long enough to allow for tract
maturation—may depend on the operator’s
experience.

Several retrospective observational stud-
ies have reported the effect of the approach
(TH vs. TP) on the complication rates in
PC procedures.’”?? A recent meta-analy-
sis found that although the overall rate of
bleeding complications was higher in the
TH approach, the studies included in the
analysis had significant differences in the
technique used (trocar vs. Seldinger), the
catheter size used, the number of patients,
the number and the experience of the oper-
ators, and the definition of the bleeding (e.g.,
bleeding as visible hemorrhage at the tube
site occurring following discharge, bleeding
requiring immediate intervention, bleeding
as gallbladder hemorrhage occurring in the
immediate periprocedural period).® A recent
multicenter retrospective study, the MACAFI
study, comparing the results of the THand TP
approaches in PC in a total of 913 patients,
found a significantly greater rate of intrapro-
cedural bleeding in the TH approach than in
the TP approach (2.6% vs. 0.3%).2 However,
the MACAFI study also had a heterogeneous
study population regarding the technique
used; most cases were performed using the
Seldinger technique due to safety preferenc-
es. The study did not find a significant associ-
ation between tube size and intraprocedural
bleeding rates; however, most cases in both
TH and TP groups were performed using an
8 F or larger catheter, with the catheter size
ranging between 6 and 12 F. Moreover, no
records were available on the risk factors for
bleeding (e.g., underlying liver disease, ab-
normal hemostasis panel, anticoagulant use,
decision or not to correct periprocedural co-
agulopathy). The periprocedural coagulation
status of the patients, the presence of any
underlying liver disease, and the number of
re-entries may significantly affect the bleed-
ing outcome when performing PC via the TH
approach. Therefore, the present study’s lack
of bleeding complications may be related to
the fact that there were no patients with un-

derlying liver disease, abnormal coagulation
parameters were corrected pre-procedurally
in all patients, and no re-entries were per-
formed during the procedures.

Regarding the risk of bile leakage, the
TH approach has been associated with less
risk than the TP approach, mainly due to the
tampon effect exerted by the liver paren-
chyma.”® However, the retrospective studies
comparing the bile leakage rates between
the TH and TP approaches were not homo-
geneous in the technique used. In Beland
et al’s’ study, the trocar technique was used
in 69.5% and 34.9% of the cases performed
via the TP and TH approaches, respectively.
In Bennett et al’s® study, 79 of the 165 cases
were performed using the trocar technique;
however, no information was given on how
many of the cases were managed with the
trocar technique in conjunction with the TH
approach. The MACAFI study reported us-
ing the Seldinger technique in “most” cases.®
Although confounded by using two differ-
ent techniques and different operators with
varying levels of experience, previous retro-
spective studies found no statistically signifi-
cant difference in bile leakage rates between
the TH and TP approaches.®®

Two prospective studies compared the
bile leakage rates between the trocar and
the Seldinger techniques in PC. Reppas et
al.»? found a higher rate of bile leakage in
US- and fluoroscopy-guided PC procedures
performed with the use of the Seldinger
technique than in US-guided PC procedures
performed with the use of the trocar tech-
nique (bile leakage occurred in 4 of 52 cases
performed using the Seldinger technique
vs. 0 of 53 cases performed using the trocar
technique). Arkoudis et al.> reported one bi-
loma in 50 patients who underwent US-guid-
ed PC using the Seldinger technique. In con-
trast, no cases of bile leakage were observed
in the 50 patients who underwent US-guid-
ed PC using the trocar technique.® The au-
thors of the two studies concluded that the
US-guided trocar technique in PC is as safe
as the Seldinger technique, if not safer.* It
is worth noting that in PC procedures per-
formed via the TH approach using the trocar
technique, the gallbladder puncture site can
also affect the risk of bile leakage. To use the
tamponage effect of the liver parenchyma,
puncturing the gallbladder wall at its corpus
rather than at its fundus or infundibulum
may reduce the risk of bile leakage.

The TH approach in PC has been consid-
ered less prone to catheter dislodgement
than the TP approach due to the liver’s sup-
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port and traction effect.? Few studies evalu-
ating the outcome of catheter dislodgement
varied in their definitions of “dislodgement,”
and some included pulled-out catheters in
the category of dislodgement. Excluding
the pulled-out catheters, a meta-analysis of
four studies on the incidence of catheter dis-
lodgement in PC procedures found no statis-
tically significant difference in catheter dis-
lodgement rates between the TH and the TP
approaches. Dislodgement was reported in a
total of 15 of 361 cases performed using the
TH approach (4.1%) compared with a total
of 17 of 311 cases performed via the TP ap-
proach (5.4%).° The catheter dislodgement
rate in the present study was 4.9%.

The present study found the 30-day and
90-day mortality rates following PC to be
9.8% and 14.8%, respectively. The MACAFI
study also reported similar outcomes, with
a 30-day mortality rate of 8.7% and a 90-day
mortality rate of 13.8% for the TH group.® It
is important to note that the mortality rate
observed should not be directly attributed
to PC but rather to the patient’s pre-exist-
ing health conditions, morbid conditions,
advanced age, and the presence of associat-
ed sepsis. Additionally, the presence of a PC
catheter during the patients’ward follow-ups
or at the time of death should not be consid-
ered a complication of PC or indicative of
treatment failure. These patients, classified
as ASA 3 and 4, are not typically planned for
surgery, and the PC catheter is present as a
definitive treatment at the time of death.®

Gandhi et al.” conducted a retrospective
study involving ICU patients who underwent
bedside PC under US guidance. In their co-
hort, all procedures were performed via the
TH route using the Seldinger technique, in
contrast to our study, where the trocar tech-
nique was employed. Smaller-caliber pigtail
catheters (7-8 F) were utilized, and tract dil-
atation due to the catheter size was omitted.
The authors reported a technical success rate
of 100% and a clinical success rate of 92.1%,
closely aligning with our outcomes. However,
1 patient (1.9%) developed a bile leak, likely
due to multiple puncture attempts, and re-
quired surgical intervention. Importantly,
no major complications were observed. The
mean catheter dwell time in Gandhi et al/s?”
study was 13 days (range: 3-45), which was
shorter than in our series. A clamping trial
was performed in 3 patients before elective
tube removal. These findings underscore no-
table procedural differences—particularly
the choice of access method and catheter
management strategies—which may influ-

ence complication profiles and clinical out-
comes. Comparative studies are warranted
to evaluate further the impact of trocar ver-
sus Seldinger techniques in critically ill pa-
tients requiring bedside PC.%”

Based on previous experience, the oper-
ator in the present study did not perform a
clamping test or fistulography before cath-
eter removal, and no recurrent AC cases
were detected in any patients. However, the
authors of this study consider the clamping
test and fistulography to be safer and more
objective procedures compared with clinical
and imaging findings, and they suggest us-
ing them to confirm bile flow before catheter
removal.

The main limitations of the present study
are its retrospective nature and single-center
design with a limited number of patients. All
PC procedures at our center are performed
using the same approach and technique;
thus, a comparative outcome analysis of dif-
ferent approaches or techniques could not
be presented. Most of the patients involved
in the study had impaired consciousness
due to their systemic severe illnesses. Conse-
quently, obtaining valid and objective visual
analog scores for pain assessment was im-
possible, meaning no pain-related data were
collected.

In this study, the technical and clinical suc-
cess rates of US-guided PC were 100% and
93%, respectively, which are at the higher
end of the ranges reported in the literature.
Differences in clinical success rates across
studies may result from how clinical success
is defined (e.g., subsidence of imaging and/
or laboratory parameters), the timing of the
assessments, the interval from patient ad-
mission to PC procedure, and the antibiotic
regimens used. Additionally, comorbidities
and the overall condition of the patients
included in the study can influence clinical
success rates. However, this study was not
designed to assess the factors that could im-
pact clinical success.

In conclusion, despite the increasing use
of PC for the treatment of AC, current liter-
ature data on the optimal PC technique and
the approach are indefinite; most retrospec-
tive studies on the subject are heteroge-
neous in terms of technique and approach,
the number and experience level of the op-
erator(s), and the coagulation status of the
patients, and have variations in their defini-
tions of outcomes. Therefore, the choice of
the PC technique and the approach remains
at the operator’s discretion on a case-by-case
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basis.>® The present study on 81 consecutive
patients with AC treated by a single opera-
tor with bedside US-guided PC using the TH
approach and the trocar technique alone
found no procedure-related complications,
including bleeding, bile leakage, infection,
or abscess formation. A thorough preproce-
dural evaluation of the liver parenchyma and
the hemostasis status of the patient, choos-
ing the optimal TH route and the gallblad-
der puncture site, avoiding re-entries, and
using small-caliber catheters may decrease
the complication rates when performing
US-guided PC using the TH approach and
the trocar technique. Further studies with
large sample sizes involving homogeneous
study groups regarding operator experience
level, PC technique and approach, patient
coagulation status, and catheter sizes are
needed to compare well-defined outcomes
between different PC procedures.

Footnotes
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