Original paper ~ General surgery Videosurgery

Percutaneous cholecystostomy in the management of acute
cholecystitis — 10 years of experience

Petr Dvorak!, Petr Hoffmann?!, Ondrej Renc?, Tomas Dusek?, Stanislav Rejchrt?, Ondrej Slezak!, Pavel Vyroubal*

Department of Radiology, University Hospital, Hradec Kralove, Czech Republic

’Department of Surgery, University Hospital, Hradec Kralove, Czech Republic

32 Department of Internal Medicine — Gastroenterology, University Hospital, Hradec Kralove, Czech Republic

43 Department of Internal Medicine — Metabolic Care and Gerontology, University Hospital, Hradec Kralove, Czech Republic

Videosurgery Miniinv 2019; 14 (4): 516-525
DOI: https://doi.org/10.5114/wiitm.2019.84704

Abstract

Introduction: The preferred treatment for acute cholecystitis is cholecystectomy, but for patients with precluded
general anesthesia due to critical illness or multiple medical comorbidities it is not suitable. Cholecystostomy could
be a minimally invasive therapeutic alternative.

Aim: To retrospectively evaluate the indications, technical features, efficacy, complications, patients’ development
and relationships among monitored parameters of percutaneous computed tomography (CT)-guided cholecystosto-
mies in cases of acute cholecystitis and find the role of this procedure in appropriate treatment selection.

Material and methods: Over the course of 10 years, 75 percutaneous cholecystostomy procedures in 69 patients
were performed in cases with diagnosed acute cholecystitis, precluded general anesthesia and contraindicated cho-
lecystectomy by an experienced surgeon and anesthesiologist. These interventions were done using only local anes-
thesia. The patients were men in 39 cases and women in 33 cases, aged 33 to 91 years.

Results: Technical success was achieved in all cases. The indications were sepsis in 34 (45.3%) cases, bridging acute
gallbladder inflammatory status in 15 (20%) interventions, serious medical comorbidities in 8 (10.7%) cases, dis-
seminated malignancy and cardiac failure in 6 cases each (both 8%) and neurological affections in 5 (6.5%) cases.
Cholecystostomy was frequently the final solution in acalculous cholecystitis (79.3%). The 30-day mortality rate was
determined at 10.7% and the overall complication rate was 21.3%, but all of these complications were managed
conservatively or using minimally invasive treatment.

Conclusions: Percutaneous CT-guided cholecystostomy is reserved for patients with a serious medical status for var-
ious reasons that preclude surgical treatment and general anesthesia. Simultaneously, technical success and efficacy
are high and the complication rate is acceptable.
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Introduction gallbladder content affection, the term empyema is

Acute cholecystitis is one of the most common  used. According to the severity the disease is divided
surgical emergencies in industrially advanced coun-  into three grades — | (mild), Il (moderate) and IlI (se-
tries. In European countries it describes an acute  vere) — by the Tokyo guidelines 2018 (TG 2018) [1-3].
inflammation of the gallbladder wall. For acute  The preferred and recommended treatment option is
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cholecystectomy, performed using a laparoscopic or
open approach [4, 5]. In mild inflammatory affection
with minimally expressed clinical, imaging and lab-
oratory symptoms a conservative approach is suit-
able.

This therapeutic scheme often cannot be applied
to elderly patients with many medical comorbidities,
where urgent surgical cholecystectomy morbidity
and mortality reach 41% and 19% [6, 7] respectively.
Also, critically ill patients with multiple organ dys-
function syndrome and precluded general anesthe-
sia need minimally invasive and simultaneously ef-
fective treatment options.

Cholecystostomy (or gallbladder drainage or gall-
bladder tube placement) was historically a surgical
procedure. Surgeons completely replaced this tech-
nique with the cholecystectomy. The cholecystosto-
my returned to clinical practice with interventional
radiology and the accessibility of imaging methods
[8]. For critically ill and polymorbid patients, it pres-
ents tolerable and efficient therapeutic possibility.

Aim

The aim of our study was to retrospectively evalu-
ate the indications, technical features, efficacy, com-
plications, patients’ development and relationships
among monitored parameters of percutaneous com-
puted tomography (CT)-guided cholecystostomies
in cases of diagnosed acute cholecystitis and help
to find the appropriate role in the whole treatment
spectrum.

Material and methods

Over the course of ten years, from June 2008 to
June 2018, a group of 75 patients was retrospectively
evaluated. In all cases acute cholecystitis was diag-
nosed using clinical, laboratory and imaging exam-
inations. Clinically, a palpable pain in the right lower
costal margin was present. Increased serum levels of
C-reactive protein and white blood cell count were
detected by laboratory methods. Ultrasound imag-
ing was the most preferred modality.

Monitored parameters were age, gender, drain
gauge, indication (i.e. the main reason for preclud-
ing the operation), presence of gallstones, drainage
length, subsequent cholecystectomy, microbiological
culture of gallbladder content and bacterial antibi-
otics sensitivity, drainage approach through or out
of hepatic parenchyma, 30-day mortality rate, com-
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plications and their possible solutions. Indications
were the most monitored parameter.

All the interventional procedures were performed
under CT guidance. The device Siemens Somatom
Definition AS Plus (Siemens, Forchheim, Germany)
was used. All the patients were indicated by the
multidisciplinary council (surgeon, interventional
radiologist and anesthesiologist or intensive care
physician). Fully informed consent was obtained in
all cases by the drainage performing physician or
surgeon with an explanation of the procedure prin-
ciples, the resulting consequences, possible compli-
cations, and their potential solutions. This study was
approved by the institutional ethics review commit-
tee. The procedures were performed using drainage
catheters with a pigtail ending and locking system
(Bard Navarre Instrument, Bard, Covington, Georgia,
USA). In all cases, a one-step approach was used; the
coaxial technigue was never performed. Ultrasound
bedside guidance was never used especially due to
more precise CT gallbladder focusing, controlling the
track and verifying the final drain position.

The proper procedure was planned according to
a preprocedural imaging examination. The patients’
position on the CT table was carefully selected; in
all cases a supine position with or without the right
side underlaid and with the elevated right upper
extremity was suitable. The shortest and safest
distance was determined. The drain track was also
planned to avoid vessels and to penetrate healthy
hepatic parenchyma before reaching the gallblad-
der. If the anatomical relationships did not allow the
transhepatic approach, access for drainage through
the abdominal cavity was selected.

The entry point was defined by placing a skin
mark. The distance and drain track angle were mea-
sured on the basis of a local anesthesia needle short
CT imaging. The skin was disinfected and covered
with sterile drapes, exposing only the entry site. In ac-
cordance with the predetermined route, an 8 F/10 F/
12 F/14 F of 29 cm length drain with pigtail end-
ing and locking system was inserted in the proper
position into the gallbladder. The fluid content was
placed into at least two test tubes for microbiologi-
cal culture and bacterial antibiotics sensitivity.

All procedures were performed using only lo-
cal anesthesia (Trimecaine, Zentiva, Prague, Czech
Republic); conscious sedation or general anesthe-
sia was never needed. Parameters of blood coag-
ulation, international normalized ratio (INR; lower
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than 1.5) and activated partial thromboplastin time
(aPTT; lower than 1.5) were noted before the drain-
age. After the intervention, one series of CT scans
in the same ranges as in the preprocedural exam-
ination was performed to exclude the possibility
of early complications, bleeding being the compli-
cation looked for first (Photo 1). Correct drainage
position was also controlled using this series of CT
scans. The point of drain insertion into the skin was
cleaned with a surgical scrub. The drain was fixed
with one skin suture, attached to the collecting bag
and flushed with saline. The duration of the whole
procedure including all preparations never exceed-
ed 30 min.

The majority of cases were treated by the in-
tensive care unit of the internal or surgical hospi-
tal department. Other patients were monitored by
the standard surgery department. The clinical status
and laboratory parameters of inflammation were
controlled; 5 to 10 days after the intervention, cho-
lecysto-cholangiography through the inserted drain
was performed in non-complicated cases. The drain
position and bile duct patency were noted; modifica-
tion of the drainage site was also possible.

12 mm

-

Photo 1. Complication. Acute calculous cholecystitis with infiltration of the gallbladder wall on ultrasound

Statistical analysis

For the study, retrospective data collection was
used. For the basic quantitative statistical evalu-
ation, median and interval data were used. These
parameters were correlated with indications, drain
gauge, presence of gallstones, subsequent cholecys-
tectomy, drainage approach, 30-day mortality rate,
and complications using Fisher's exact test with
contingency tables. Qualitative statistical data were
descriptively evaluated and quantitative parameters
were found. The statistical importance was estab-
lished at the level p = 0.05. The statistical software
NCSS 11 (NCSS, LLC, Kaysville, Utah, USA) was used.

Results

A total of 75 interventional procedures with ac-
cessible results in the hospital information system
were included in the study. Seventy-five cholecys-
tostomies in 69 patients were performed. The pa-
tients were men in 39 (56.5%) cases and women
in 30 (43.5%) cases, aged 33 to 91 years (median:
71 years of age). Technical success, i.e. verified drain
placement into the gallbladder and fluid aspiration,

examination (A). Cholecystostomy was indicated due to pneumonia and performed using the transabdomi-
nal approach (B). 8 days after the procedure, bleeding into the drain and biliary ducts occurred. The contrast
medium enhanced CT in arterial (C) and portal venous phase (D) revealed active hemorrhage (arrows) in
the subhepatic space. Angiography was performed with active bleeding verification (E) and therapeutic

embolisation with hemorrhage arrest (F)
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was achieved in all cases. The drainage length varied
from 1 to 70 days (median length: 24.5 days).

In 6 (8.7%) patients, two cholecystostomies were
necessary. In all of these cases the first procedure
was successful, and drains were extracted after clin-
ical, laboratory and imaging normalization of the
inflammatory gallbladder affection. Within the fol-
lowing 6 months, the situation re-occurred and the
procedure was re-indicated.

The numbers of performed cholecystostomies
and particular indications can be seen in Table I. In
all bridging acute gallbladder inflammation cases
gallstones were present, and also all these patients
underwent cholecystectomy within the following
two years. On the other hand only 20.6% of septic
patients underwent surgical gallbladder treatment.
Fisher’'s exact test proved a statistically significant re-
lationship between the indications of septic patients
and subsequent cholecystectomy (p = 0.00002).

From a total of 75 procedures, 46 (61.3%) were
performed in calculous and 29 (38.7%) in acalculous
cholecystitis. Cholecystectomy was performed in
23 cases with the presence of gallstones, but in only
6 cases of acalculous inflammation. Consequent sur-
gical treatment was significantly more frequent in
patients with presence of gallstones (p = 0.01492).

Within 30 days after the procedure, 8 patients
died; the 30-day mortality rate was determined
at 10.7%. The specific causes were sepsis in 6 cas-
es (lymphoma immunosuppression in 2 cases, and
1 case each of meningitis, necrotizing pancreatitis, fecal
peritonitis and pneumonia related to chronic obstruc-
tive pulmonary disease), and in one case myocardial
infarction and disseminated pancreatic malignancy.

The preferred way was planned through non-af-
fected liver parenchyma before reaching the gall-
bladder. If the anatomical relationships did not al-
low this approach, then a route of drainage through
the peritoneal space was used. The transhepatic
approach was used in 41 (54.7%) interventions
and the transabdominal way in 34 (45.3%) cases.
Complications were revealed in the transabdom-
inal drainage approach in 11 cases and using the
transhepatic approach in 5 cases (Photo 2). Fisher’s
exact test proved a statistically significant relation-
ship between the incidence of complications and the
drainage approach (p = 0.04778).

Complications were verified in a total of 16 cases,
i.e. the overall complication rate was determined at
21.3%. A detailed overview can be found in Table Il.
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Complications were revealed in 8 cases in septic pa-
tients, 4 times in bridging acute gallbladder inflam-
matory status, in 2 cases with disseminated malig-
nancy, and one instance of medical comorbidity and
cardiac failure. In 4 complicated cases there was
acute cholecystitis complicated with surrounding
perforation with several inflammatory fluid collec-
tions around the gallbladder and hepatic parenchy-
ma. In two of these difficult cases cholecystostomy
was successful (Photo 3). In 1 case cholecystostomy
was performed in fulminant septic status due to em-
physematous cholecystitis (Photo 4).The procedure
was not successful and the patient had to be operat-
ed on due to vital indication and drainage dysfunc-
tion 1 day after the procedure.

Table I. The number of cholecystostomies and
particular indications

Number of %
interventions

Cholecystostomy indications

Sepsis: 453
Necrotizing pancreatitis 10
Pneumonia and COPD 8
Lymphoma immunosuppression 4
Short bowel syndrome 3
Lower limb gangrene 3
Fecal peritonitis 2
Abdominal catastrophe 2
Duodenal ulcer perforation 1
Meningitis 1
Bridging acute inflammation 15 20
Medical comorbidities 8 10.7
Disseminated malignancy: 8
Pancreas cancer 3
Cholangiocarcinoma 2
Breast cancer 1
Cardiac failure: 8
Myocardial infarction 5
Pulmonary embolism 1
Neurological affections: 6.5
Stroke 4
Subarachnoid hemorrhage 1
Traumatic injury 1 1.5
N 75
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Photo 2. Incidental finding. Acute cholecystitis with enlargement of the gallbladder wall on the contrast
medium enhanced CT examination (A). Cholecystostomy was indicated due to septic status related to
necrotizing pancreatitis and performed using local anesthesia (B) and the transhepatic approach (C). Seven
days after the intervention, routine cholecysto-cholangiography through the inserted drain was performed
and revealed the communication with the hepatic vein (D)

Table II. The number of verified complications

The 8 G drai d in 30 (40%) chol -
and their correlation with the inserted drain track © ram was used in (40%) cholecys

tostomies, the 10 G in 21 (28%) interventions, the

Complications Number Approach 12 G in 22 (29.3%) cases and the 14 G in 2 (2.7%)
Trans- Transhepatic | C35€S: Fisher’s exact test did not show a statistically
abdominal significant relationship between the inserted drain
Hemorrhage 5 1 1 gauge and the complication rate (p = 0.77596).
- A wider drain caliber, at least 12 G, can be used with-
Drain extraction 3 3 0 . - . .
out increased incidence of complications; simultane-
Drain dislocation 4 2 2 ously the washing out of inflammatory gallbladder
Bile leakage 3 2 1 content remains sufficient.
Perforation 4 3 1 A total of 15 different microbiological agents
were proved in aspirated gallbladder content. An
N 16 1 5 . - A .
overview of verified microbiological agents is pre-
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Photo 3. Cholecystostomy in case of acute cholecystitis complicated with surrounded perforation. Prepro-
cedural contrast medium enhanced CT revealed several inflammatory fluid collections around the gallblad-
der in the transversal (A) and coronal plane (B). The drain was inserted using a transabdominal approach
(©). Cholecysto-cholangiography through the drain was performed 7 days after the procedure and revealed
no biliary peritonitis; the biliary tract was unobstructed (D). Contrast medium enhanced CT in transversal
(E) and coronal plane (F) after 3 months confirmed an almost normal gallbladder pattern

Photo 4. A case of fulminant septic status and cholecystostomy performed in emphysematous cholecys-
titis. Nonenhanced CT examination in transversal (A) and coronal plane (B) revealed a gallbladder wall
containing gas (arrow). The drain was inserted using the transabdominal approach (C). Cholecysto-cholan-
giography through the drain was performed 7 days after the procedure and revealed discontinuity of the
gallbladder wall (D). Computed tomography examination was performed immediately after cholangiogra-
phy and confirmed the perforation in transversal (E) and coronal plane (F); leakage is noted with arrows

Videosurgery and Other Miniinvasive Techniques 4, November/2019 521
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Table Ill. The number of proved microbiological
agents

Microbiological culture Number
Escherichia coli 22
Enterococcus faecalis 12
Pseudomonas aeruginosa 8
Streptococcus anginosus 6
Candida glabrata 4
Staphylococcus aureus 3
Candida albicans 2
Klebsiella pneumoniae 2
Enterobacter species 1
Fusobacterium species 1
Klebsiella oxytoca 1
Lactobacillus gasseri 1
Peptostreptococcus species 1
Staphylococcus haemolyticus 1
Streptococcus downei 1
Negative 9
N 75

sented in Table Ill. Negative cultivation results were
revealed in 9 (12%) cases. The patients with micro-
biologically negative cultivation from cholecystosto-
my drains had never undergone surgical gallbladder
treatment (p = 0.0104).

Discussion

We report our data regarding the role of CT-guid-
ed percutaneous cholecystostomy in the manage-
ment of acute cholecystitis. Technical success was
achieved in all cases. The 30-day mortality rate was
determined at 10.7%. The overall complication rate
was 21.3%, but none of these complications were
life-threatening, and were managed conservative-
ly or using minimally invasive treatment. The most
common indication was sepsis (45.3%); only 20.6%
of septic patients underwent surgical cholecystec-
tomy in the patients’ subsequent medical history.
All cases of bridging acute gallbladder inflamma-
tion underwent surgical treatment within the next
2 years. Cholecystostomy was frequently the final
solution in acalculous cholecystitis (79.3% of cases).
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The transhepatic drainage approach was confirmed
to be safer than the transabdominal way. Cholecys-
tostomy was repeated in 8.7% of patients.

Gallbladder drainage is a final treatment signifi-
cantly more frequently in cases of acute acalculous
cholecystitis [9, 10]. Our experience corresponds
with this fact. Cholecystitis with the presence of
gallstones should be followed and treated surgical-
ly; an interval of 4-6 weeks between the drainage
and cholecystectomy has been proven to have good
outcomes for the following factors: volume of bleed-
ing, operating time, percentage of patients switched
to open surgery, and incidence of complications [7,
11]. The optimization of the time interval between
cholecystostomy and subsequent cholecystectomy
is indicated as a “future research question“ by Tokyo
guidelines 2018 (TG 2018) [12].

The definite advantages of percutaneous cho-
lecystostomy are its low complication rate, rapidity
of the procedure, efficiency and reproducibility [13,
14]. Its technical success is enormously high, almost
100%, e.g. 98.9% [15]. The clinically successful effect
reaches up to 85-92% [15, 16]. Therapeutic failure
immediately followed by the surgery is reported in
less than 5% [17] of cases. The 30-day mortality rate
is reported to be between 0 and 25% [18-20]. The
transhepatic drainage approach is preferred to the
transabdominal way due to the lower complication
rate [21]. Our experience corresponds to these pub-
lished data. In the literature, articles are also avail-
able which revealed a non-significant difference in
complication rates between the transhepatic and
transperitoneal approaches [22, 23].

In non-surgical candidates, a conservative treat-
ment is suitable at first; in cases of failure and in-
flammatory status worsening, biliary drainage is
necessary [24, 25]. Percutaneous gallbladder drain-
age is currently recommended before endoscop-
ic retrograde cholangiopancreatography (ERCP) in
grade Il and Il affection [3, 26]. In acalculous cho-
lecystitis there is a high probability of a definitive
solution; in calculous affection with gallbladder out-
let obstruction the internal biliary drainage via ERCR
although technically excellent, cannot be successful
and the suppurative content has to be washed out
of the body using cholecystostomy (Photo 5) [27].
The recurrence rate is high in patients with calculous
cholecystitis, up to 60% [28]. So, this is the reason for
early interval prophylactic surgery once the patients’
condition allows the safe use of general anesthesia.
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Photo 5. Cholecystostomy in blocked gallbladder. Acute calculous cholecystitis was diagnosed using ultra-
sound examination (A). Cholecystostomy using the transhepatic approach was performed (B). Cholecysto-
cholangiography performed 8 days after the intervention revealed a completely obstructed gallbladder (C).
In this period the internal biliary drainage cannot be effective; the suppurative content has to be washed
out of the body via cholecystostomy. In the interval of the next 14 days the biliary ducts resumed normal
patency into the duodenum (D)

The most common reported complications are
drain dislodgment and bile leakage. The dislocations
are published less frequently when using drains with
a locking system. Cases of other complications —
bleeding, hemobiliary fistula, liver abscess, bowel in-
jury or pneumothorax — are rarely reported [20]. The
overall procedure-related complication rate varies in
broad intervals; the majority of articles report the in-
cidence under 20%. Some studies report an overall
complication rate of up to 69% [17]. Our experience
corresponds to a 20% level.

Videosurgery and Other Miniinvasive Techniques 4, November/2019

The limits of our study are the retrospective data
analysis, which depends on the hospital information
system, absence of a control group, single centre data
collection, smaller number of patients (but compara-
ble with many published papers), and the individual
indications depending on the actual specific patients’
status evaluation and surgeons’ clinical judgment.

Conclusions

Cholecystostomy using CT guidance and the per-
cutaneous approach is a useful therapeutic alter-
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native to surgery in critically ill patients or in those
with serious medical comorbidities that preclude
general anesthesia. Technical and also clinical suc-
cess is high, and the complication rate is acceptable.
In calculous cholecystitis this procedure should be
followed by cholecystectomy due to the high recur-
rence rate; in acalculous affection cholecystostomy
is frequently a final solution. Despite favorable re-
sults, firm indication criteria are lacking and in spe-
cific clinical situations, surgeons’ final decisions are
critically important.
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