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Abstract

Introduction: The prevalence of acute calculous cholecystitis (ACC) increases with age, and the majority of these patients
have high comorbidities. In high-risk patients with increased comorbidities, conservative treatment or percutaneous
cholecystostomy (PC) may be chosen instead of surgical treatment, depending on the center experience and the patient's
risk status. Our aim is to investigate the efficacy and safety of PC, ACC recurrence rates, and the surgical need in Tokyo Grade
of Severity - Grade 3 patients with high surgical risks.

Methods: Twenty patients who applied to Haydarpasa Numune Training and Research Hospital between December
2012 and February 2020, with Grade 3 severity acute cholecystitis (Tokyo guidelines), were included in the study. All were
diagnosed with acute cholecystitis using the 2018 Tokyo criteria and treated with percutaneous cholecystostomy. Patient
data were obtained through retrospective screening.

Results: Eight (40.0%) of the total patients were female and 12 (60.0%) were male. The mean age of the patients was 78.6+9.9
years. The mean hospital stay was 17.8+11.8 days. The technical success of the PC procedure was 100%. The mean duration
of the catheters was 29.0+14.7 days. No procedure-related mortality was observed. 100% of the patients had comorbidities,
with all having more than one comorbidity. All patients were grade 3 according to the Tokyo severity rating. All were
evaluated as ASA IV due to comorbidities and found to be at high risk for surgery. The follow-up period was 12 months.
Mortality was calculated for 90 days, and mortality was observed in 3 (15%) patients.

Discussion and Conclusion: PC can be an effective and safe treatment method that can be applied before cholecystectomy

or for permanent treatment to avoid mortality and morbidity in high-risk patients who are not suitable for surgery.
Keywords: Acute cholecystitis; Percutaneous cholecystostomy; Tokyo criteria.

he most common complication of cholelithiasis is acute

cholecystitis. Acute calculous cholecystitis (ACC) is one
of the most common surgical emergencies. Gallbladder
perforation develops in 2-11% of cases of acute calculous
cholecystitis!'l. The prevalence of ACC increases with age,
and 50-70% of the patients who apply for surgical treatment
are elderly and have high comorbidities!2]. There are three
approaches in the current treatment of acute calculous
cholecystitis: conservative methods, surgical treatment,and
percutaneous cholecystostomy. The standard treatment
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for acute cholecystitis is laparoscopic cholecystectomy!'l,
However, there is ongoing debate about the treatment to
be applied in patients with high surgical risk. In the Tokyo
guideline, published in 2013 and updated in 2018, acute
cholecystitis severity is graded as mild, moderate, and
severel3-], Early laparoscopic cholecystectomy is the first
choice in the treatment of low surgical risk patients without
comorbidities. In high-risk patients with comorbidities,
surgery can be performed according to center experience
and the patient's risk status, but conservative treatment or
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percutaneous cholecystostomy becomes a priority!-l. It is
thought that perioperative morbidity and mortality rates
of surgery performed in patients with high surgical risk
with comorbidities may also be highl’-8], PC can be safely
applied to patients with grade 2-3 acute cholecystitis, both
therapeutically and preoperatively[-9l,

Our aim in this study is to investigate the efficacy and safety
of PC, ACC recurrence rates, the need for repetition of PC,
and the need for surgical treatment in grade 3 patients
with high surgical risk.

Materials and Methods

The data of patients with percutaneous cholecystostomy
who applied to Haydarpasa Numune Training and
Research Hospital between December 2012 and February
2020 were retrospectively determined by screening the
hospital registry system, with the approval of the Ethics
Committee (No: HNEAH-KAEK 2021/KK/196). Our study was
conducted in accordance with the Declaration of Helsinki.
Twenty patients were identified by evaluating follow-up
information, laboratory, and imaging findings. Grade 3
high-risk acute calculous cholecystitis cases diagnosed
with acute cholecystitis based on Tokyo 2018 criteria and
treated with percutaneous cholecystostomy were included
in the study. Patients diagnosed with biliary or biliary tract
malignancy were excluded from the study.

Abdominal ultrasound (US) was performed for all patients
at the time of admission. Computed tomography (CT) and
magnetic resonance imaging (MRI) were requested when
deemed necessary according to the clinical condition
and laboratory follow-up of the patients. All patients were
hospitalized after diagnosis with clinical follow-up, oral
food intake was discontinued until their clinical findings
regressed, and empirical intravenous antibiotics and fluid
therapy were started. Before the procedure, complete blood
count (CBC), biochemistry, and bleeding parameters were
checked. The PC procedure was performed under local
anesthesia, with the addition of analgesia, and an 8-10 Fr
catheter was inserted into the gallbladder via the Seldinger
method, using US and fluoroscopy-guided via transhepatic
or transperitoneal route. The sterile material taken during
the procedure was sent to microbiology for culture and
antibiogram. The patients were followed up clinically and
with US, CT, and MRI if necessary. The data were recorded as
follows: the complaints of the patients, when they started,
comorbidity, length of stay, ASA score, leukocyte and CRP
values at the time of admission and after the procedure,
complications related to the PC procedure, the microbial

growth of the sample sent for culture, IV antibiotics, the route
of the PC catheter placement, recurrent ACC attack, and the
need for cholecystectomy in the follow-up were recorded.

Statistical Analysis

SPSS (Statistical Package for the Social Sciences) 23.0
package program was used in the statistical analysis of
the data. Categorical measurements were summarized as
numbers and percentages, and continuous measurements
were summarized as mean (median and minimum-
maximum where necessary). The Chi-square test was used
in the analysis of categorical expressions.

Results

Twenty ACC patients, who were scored as grade 3 according
to Tokyo 2018 criteria, underwent the PC procedure. Eight
(40.0%) of the patients were female, and 12 (60.0%) were
male. The mean age of the patients was 78.6+9.9. The mean
hospital stay was 17.8+11.8. Technically, the success of the
PC procedure was 100%, and a catheter was inserted with
the Seldinger technique in all patients under US guidance,
and no complications developed. The mean duration of the
catheter was 29.0+14.7 days. All of the patients complained
of abdominal pain, and it was mostly localized in the right
upper quadrant with a rate of 80%. No procedure-related
mortality was observed. The mean time between the onset
of symptoms and admission to the hospital was 3 (2-4)
days. The comorbidity of the patients was 100%, and all of
them had more than one comorbidity. All of the patients
were grade 3 according to the Tokyo severity rating. All of
the patients were evaluated as ASA IV due to comorbidities,
and they were found to be at high risk for surgery. (Table 1-3)

Table 1. Demographic Data

Variable Frequency (n) Percent (%)
Total Patients 20 -
Age 78.6%£9.9 -
Gender

Female 8 40

Male 12 60
ASA Score

4 20 100
Symptoms

Right upper quadrant pain 16 80

Epigastric pain 2 10

Diffuse abdominal pain 5 25

Jaundice 1 5
Tokyo Severity Grade

3 20 100
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Table 2. Distribution of Comorbidity

Comorbidities Frequency (n) Percent (%)
Hypertension 6 30
Diabetes Mellitus 7 35
Coronary Artery Disease 5 25
Congestive Heart Failure 5 15
Chronic Renal Failure 3 15
Acute Renal Failure 9 45
Cerebrovascular Disease 6 30
Chronic Obstructive Pulmonary Disease 3 15
Arrhythmia 3 15
Asthma 5 25
Pneumonia 4 20
Alzheimer's Disease 2 10
Other 16 80

Table 3. Distribution of General Characteristics (Characteristics of
Lab Values)

Variable MeantSD
ALT (U/L) 56.60+64.96
AST (U/L) 51.35+48.18
GGT (U/L) 67.58+41.20
ALP (U/L) 149.67+132.75
T. Bilirubin (mg/dL) 1.97£2.39

D. Bilirubin (mg/dL) 1.36+2.37
White Blood Count (Pre-PC) (cells/mm?) 14956.00+6240.81
White Blood Count (Post-PC) (cells/mm?3) 8856.50+2849.64
CRP (Pre-PC) (mg/L) 17.74+10.30
CRP (Post-PC) (mg/L) 5.55+8.21

Table 4. The Characteristics of Microbial Growth in Biliary Fluid
Culture

Microorganism Frequency (n) Percent (%)

Total Microorganism Growth 6 30
E. coli 3 15
Enterococcus faecium 1 5

Klebsiella pneumoniae 2 10

While the average antibiotic use before PC was 2 (2-4) days,
the post-procedure antibiotics' duration of use was 12 (7-17)
days. The PC procedure was performed in 13 (65%) patients
via the transhepatic route, and 7 patients (35%) via the
transperitoneal route. Abdominal US was performed in all
patients during hospitalization, and control ultrasonography
was performed in 7 patients. 65% of patients required CT
of the entire abdomen, and 3 (15%) patients required MR
imaging. Percutaneous transhepatic cholangiography was
performed in 3 (15%) patients, and choledocholithiasis

was detected in 1 patient and ERCP was performed. The
characteristic of the drained fluid during the PC procedure
was biliary fluid in 16 (80%), purulent in 3 (15%) patients,
and serous in 1 (5%) patient. In the culture taken during
the PC procedure, microbial growth was observed in 6
(30%) patients. The organism was detected, and antibiotic
changes were made. Reproducing microorganisms were E.
coli in 3 patients, Klebsiella pneumoniae in 2 patients, and
Enterococcus faecium in 1 patient. The most commonly
used antibiotic was the combination of ceftriaxone +
metronidazole in 5 (25%) patients. (Table 4)

Only one patient underwent open cholecystectomy
directly 32 days later. Other patients received medical
treatment and clinical follow-up. The PC was repeated
in 1 (5%) patient due to the development of catheter
dislocation. Bile leakage into the peritoneum was observed
in one patient during the procedure. Acute cholecystitis
attack did not recur in any of the patients in the follow-ups.
Three (15%) patients died in the follow-ups.

There was no relationship between culture growth and
duration of hospital stay. There was no relationship
between the character of the fluid taken during PC and
the microbial growth in culture. In addition, there was no
relationship between the purulent character of the PC fluid
sample and CRP and leukocytosis values, and their values
were not higher than the other group.

Discussion

Surgery, and especially laparoscopic cholecystectomy (LC)
in the treatment of acute calculous cholecystitis (ACC), is
the most appropriate treatment currently accepted!®l. The
majority of ACC cases are elderly patients and patients with
high surgical risk. The disease progresses more severely in
these patients compared to younger ones. As patient age
and surgical risk increase, the tendency for non-surgical
treatment is also becoming more popularl. There is a
significant difference in morbidity and mortality between
elective surgery and emergency surgery of ACC['0l. In a
prospective study, when patients who underwent elective
and emergency cholecystectomy were compared, mortality
rates were less than 1% in elective cholecystectomy
compared to 19% in emergency cholecystectomy, and
the morbidity rates differed with 28% in elective to 66%
in emergent cholecystectomy['!l. This suggests that in
elderly and high-risk surgical patients, percutaneous
cholecystostomy (PC) may delay surgery need in emergent
conditions and act as an intermediate step until elective
surgery['2l. PC takes the local findings and inflammatory
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response under controll2l. The clinical success after PC can
be evaluated by the decrease in fever and pain, decrease
in the leukocyte count!3]. The clinical success of PC varies
between 57% and 100% in the studies performed. In a
systematic review which included 1918 patients, it was
reported to be 86% on averagel'314], In our study, this rate
was calculated as 95%. The technique-related mortality
rate of the PC procedure is quite low, and it has been
reported generally below 1% in studies!’>17]. However,
the average 30-day mortality rate of PC is 15.4%, which
is statistically significantly higher than the average 4.5%
reported in the emergent cholecystectomy procedurel'3],
In our study, no procedure-related mortality was observed.
Our one-month mortality rate was determined as 15%.
This high mortality rate was attributed to the nature of our
patients' comorbidities since this procedure was applied to
patients with high morbidity and mortality risks.

Since the pathology causing acute calculous cholecystitis
(ACC) does not disappear after percutaneous
cholecystostomy (PC) procedure, biliary stone-related
symptoms may recur, and PC provides only a temporary
solution!8l, In the study of Winbladh et al.", it was stated
that up to 40% of patients who underwent PC had to
undergo elective cholecystectomy. On the other hand,
4.5% of the patients underwent emergent cholecystectomy
for reasons related to failure of treatment, recurrent
cholecystitis, or PC complications. In our study, 1 (5%) of
the patients underwent elective cholecystectomy and
no postoperative complication developed. None of our
patients needed emergent cholecystectomy.

Catheter dislocation is one of the most common
complications, although it is less than 10%; in some
publications, it increases up to 20%!'8-201 |n our study,
catheter revision was performedin 1 patient due to catheter
dislocation. No additional problem has developed. Other
complications such as hemorrhage, biliary peritonitis,
pneumothorax, secondary infection, and sepsis related to
the PC procedure have also been reported at low rates[21],

In a prospective randomized study comparing
percutaneous cholecystostomy (PC) and laparoscopic
cholecystectomy (LC), patients with an Acute Physiology
and Chronic Health Assessment (APACHE 1) score
between 7 and 14 were included. The rate of major
complications, reintervention, and recurrent biliary
disease were found to be significantly higher in the PC
group. There was no statistically significant difference
between mortality rates[®l. However, it was stated in this
study as a pre-acceptance that those with higher risk, with

an APACHE Il score >14, should undergo PC. There is also a
large-scale review that supports these findings and states
that the results of PC are not as good when compared to
LCI131. Dikshit et al.22 recommended follow-up with PC
without cholecystectomy in gallbladder perforations. We
think that PC can be followed without cholecystectomy in
high-risk patients. Marziali et al.[23], in their study, stated
that PC can be applied effectively and safely in elderly
and high surgical risk acute calculous cholecystitis (ACC)
patients and can be a permanent treatment without
cholecystectomy. Similarly, in our study, we found that
PC can be used safely and therapeutically in patients with
high surgical risk. In addition, there is a general tendency
not to perform early cholecystectomy in centers with
less LC experiencel2425], These results show us that PC
can be used for patients with high surgical risk of PC
for treatment purposes and to save time for emergency
cholecystectomy in centers with less experience of
emergency cholecystectomy.

Limitations

The limitations of our study are its retrospective nature and
the small number of patients. It may be useful to perform
percutaneous cholecystostomy (PC) in a higher number of
patients with acute calculous cholecystitis (ACC) who have
high surgical risk and to evaluate its therapeutic efficacy.

Conclusion

Percutaneous cholecystostomy (PC) can be an effective
and safe treatment method that can be applied before
cholecystectomy as an intermediate step or for permanent
treatment to avoid mortality and morbidity in high-risk
patients who are not suitable for surgery.
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