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ABSTRACT

Objective: To determine the results of high-risk geriatric patients treated with percutaneous cholecystostomy (PC) for acute
cholecystitis (AC).

Study Design: Observational study.

Place and Duration of Study: Department of Interventional Radiology, Recep Tayyip Erdogan University Hospital, Rize,
Turkey, from April 2015 to October 2020.

Methodology: Seventy-four patients, who underwent PC with a diagnosis of AC, were divided into three groups according to
their ages: 65-74 years as group |, 75-84 years as group Il, and =85 years as group lll. Groups were compared in terms of
American Society of Anesthesiologists (ASA) score, Charlson Comorbidity Index (CCl), technical success, clinical success,
complications, need for cholecystectomy, duration of hospital stay, 30 and 90 days mortality, catheter removal time, and
recurrent cholecystitis after catheter insertion.

Results: Technical success was 100% in all groups. Clinical success decreased with age. There was a positive correlation
between the patients' ASA score and age (p <0.001). The duration of hospital stay increased with age (p = 0.049). ASA score
was found to be an independent risk factor in predicting overall survival (HR: 4.748; 95% Cl: 1.030-21.895; p = 0.046). The
mean catheter removal time was the longest in group Ill, and there was a significant difference between the groups (p
<0.001). A significant positive correlation was found between catheter removal time and CCl (p <0.001). There was no statis-
tically significant difference between groups in terms of complications and recurrent cholecystitis.

Conclusion: PC can be considered as definitive treatment in advanced elderly patients and interval therapy in early old age.
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Basic factors determining the treatment to be applied include
the patient's age, comorbidities, the associated Charlson
comorbidity index (CCl) and the American Society of Anesthesi-
ologists-Physical Condition Classification (ASA-PC) scores, AC
severity index, and the time between the onset of the eventand

INTRODUCTION

Old age is defined chronologically as the beginning of age 65
by the World Health Organization (WHO) and is divided into
three subgroups.' One of the most common surgical emergen-

ciesinelderly patientsisacute cholecystitis (AC).”

ACisacommon disease and canlead to complications such as
empyema, gangrene, perforation, bileleakage, abscessforma-
tion, pericholecystitis, peritonitis, sepsis and death. Its inci-
dence increases with age and those with a higher rate of
systemiccomorbidity.
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presentation.’

Inthetreatmentof AC, early laparoscopic cholecystectomy (LC)
is the most appropriate treatment in patients eligible for
surgery.*However, elderly patients with comorbidities may not
tolerate surgical intervention as perioperative mortality may
reach up to 19%.> The World Society of Emergency Surgery
(WSES) 2016 clinical guidelines consider that patient age over
80 years is a risk factor for worse clinical development,
morbidity and mortality in acute cholecystitis.® Therefore,
elderly and high-risk patients with AC are usually treated with
conservative methods such as intravenous fluid, antibiotic
therapy, and percutaneous cholecystostomy (PC), while surg-
ical intervention is delayed for 6-8 weeks.”® Intravenous fluid
and antibiotic therapy fail to improve clinical signs in most of
these patients. Therefore, it may require rapid decompression
ofthegallbladder.’
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PC has been shown to improve mortality in high-risk patients,
and its use has increased in recent years as an alternative
therapyforAC.""* Althoughtherearemanystudiesaboutpercu-
taneous cholecystostomy in the literature, there are very few
studies evaluating the efficacy, safety, recurrence rates, need
for re-intervention, and complications of PC in the treatment of
ACinhigh-risk geriatricage groups.

The aim of this study was to investigate the effectiveness and
reliability of PCin high-risk geriatricage groups.

METHODOLOGY

In the Interventional Radiology Department, Recep Tayyip
Erdogan University Hospital, Rize, Turkey, the data of patients
aged 65 and over who underwent PC with a diagnosis of AC
between April 2015 and October 2020, were retrospectively
analysed by scanning the hospital information processing
system. Approval was obtained from the Clinical Research
Ethics Committee of Recep Tayyip Erdogan University, Faculty
of Medicine. Informed consent form could not be obtained from
the patients duetotherestrospective design of the study.

Diagnosis of AC, postive Murphy's sign as a sign of local inflam-
mation orrightupperquadrantpain, fever with systemicinflam-
mation or one of the elevated C-reactive protein or elevated
white blood cell count, characteristic imaging findings of AC
[abdominal ultrasonography (US), computed tomography and
magnetic resonance cholangiopancreatography] such as the
2013 criteria of the Tokyo guideline,”> were the inclusion
Criteria. PCindications in patients with acute cholecystitis were
surgery, due to high risk-related severe comorbidity (ASA = 3),
severe cholecystitis that did not respond to conservative treat-
ment, and patients who refused cholecystectomy.

The 74 patients meeting the criteria were grouped according to
theirages as group 1 (65-74 years), group 2 (75-84 years), and
group 3 (= 85 years). The groups consist of 26, 26, and 22
patients, respectively:

Patient groups undergoing PC were compared in terms of
gender, ASA score, CCl, technical success, clinical success,
complications, emergency and elective cholecystostomy need,
duration of hospital stay, 30- and 90-day mortality, catheter
removal time, recurrentcholecystitis occurence after catheter.

Empirically, intravenous antibioticand fluid therapy for Gram (-)
bacteria was initiated in all patients with AC after the diagnosis.
PC was performed by the interventional radiologist under local
anesthesia, with the addition of sedoanalgesia to some
patients, by inserting a locked pigtail 8 French catheterinto the
gallbladdertranshepatically with the Seldinger method, US and
fluoroscopy. The first sample was sent to microbiology; and
medicaltreatmentwasarranged, according tothe antibiogram.
The daily drainage of the patients was followed and re-evalu-
atedclinicallyand by US, whennecessary.

Technical success was defined as the demonstration of the
correctplacementofthe PCtubeinthegallbladderlumen, using
contrast agent under fluoroscopy after ultrasonography. Clin-

ical success was considered to be the relief of symptoms at the
time of admission, and the decrease in body temperature, C-re-
active protein or white blood cell count within three days, and
discharge from the hospital without the need for emergency
surgery atthefirstadmission.

PC-related perioperative complicationswererecordedand clas-
sified, according to the Society of Interventional Radiology
Guidelines. Patients' cholecystostomy catheters were retained
for at least three weeks; After the patient was asymptomatic,
the gallbladder size and wall thickness were normal in ultra-
sonography; and the cystic duct was open on the cholangio-
gram, the catheterwasremoved by theauthorsinall patients.

After the PC catheter was removed, the patients were followed
upclinicallyand, ifnecessary, radiologically.

The research data were loaded with Windows 23.0 SPSS (Statis-
tical Package for Social Sciences) and MedCalc® Statistical Soft-
ware version 19.8 (MedCalc Software Ltd, Ostend, Belgium;
http://www.medcalc.org; 2021) and evaluated. Descriptive statis-
tics of the groups were reported as frequencies and percentages
withinthe groups (n,%). Before analysing the relationship of cont-
inuous numerical variables between groups, they were subjected
tonormality analysis. Accordingly, variables with normal distribu-
tion were reported as mean = standard deviation, and variables
thatdid not show normal distribution were reported as the median
(IQR: 25th percentile-75th percentile). For the difference analysis
in terms of numerical variables between the groups, the means
were compared with One-way ANOVA analysis for the parameters
showing normal distribution. Post-hoc Tukey HSD was applied for
parameters, for which significance was determined. Kruskal-
Wallis test was used for numerical variables that did not show
normal distribution. Post-hoc Bonferroni correction was applied
forparameters, forwhich significance was determined. The differ-
ence in the distribution of categorical data between groups was
evaluated with the Chi-square test. To examine the relationship
between numerical data, the rho correlation coefficients were
reported using Spearman correlation analysis. Independent
predictor factors, affecting survival in patients who underwent
cholecystostomy, were determined by performing survival anal-
ysis with Cox regression and log-rank analyses and Kaplan Meier
charts. Factors with a significance of p <0.10 as a result of
univariate Cox regression analysis were added to the model to be
created to determine independent predictors for overall survival.
Thefactorsthat make upthefinalmodel were determined with the
backward stepwise method. Ap-value of <0.05 was considered as
significant.

RESULTS

Atotal of 74 patients were included in the study. The number of
patients was 26, 26 and 22 for groups |, Il and Ill, respectively.
The demographic characteristics of the patients are
summarised in Table I.

In terms of gender, women were more in group Il and lll than in
group I, but there was a significant difference only in group llI
(p:0.031).

Journal of the College of Physicians and Surgeons Pakistan 2021, Vol. 31(07): 770-774 771



Percutaneous cholecystostomy in high-risk geriatric patients with acute cholecystitis

Table I: Distribution of patients, according to age groups by gender, ASA score and CCI.

Figure 1: Kaplan-Meier overall survival plot for ASA score.

Technical success was 100% in all groups and there was no
difference between the groups.

Clinical success was 96.2% (n:25) in group |, 92.3% (n:24) in
group I, and 77.3% (n:17) in group lll. Although the clinical
success between the groups was not statistically significant
(p = 0.090), the clinical success in group Il was lower.

Perioperative complication rate was 18.9% (n:14) in total;
85.7% (n:12) of these were minor complications, and 14.3%
(n:2) were major complications. Among these, hemorrhage
(n: 7; 9.5%) was the most common minor complication.
Hemorrhage was only in group Il and group Ill. According to
the SIR classification, minor complications include catheter
dislocation (n: 4; 5.4%), methemoglobinemia (n: 1; 1.4%),
major complications of pulmonary thromboembolism (n: 1;
1.4%) and abdominal compartment syndrome (n: 1; 1.4%)
occurred.

The rate of emergency cholecystostomy need was 5.4% (n: 4)

65-74 years 75-84 years =85 years
n(%) n(%) n(%) p-value*
median(25thP-75thP) median (25thP-75thP) median (25thP-75thP)
Female 9(23.1) 14 (35.9) 16 (41)
Gender Male 17 (48.6) 12 (34.3) 6(17.1) 0.031
3 24 (53.3) 14 (31.1) 7 (15.6)
ASAscore 2 (6.9) 12 (41.4) 15 (51.7) <0.001
CCl 5 (4-6) 7 (6-8) 8 (8-9) <0.001
* p-values for multi-group comparisons
Table II: Spearman correlation analysis of ASA score, CCl, duration of hospital stay and age.
ASA Score ccl Duration of hospital Age
ASAS rho 1.000 715 0.211 .508
core p-value <0.001 0.072 <0.001
rho 1.000 0.222 848
cal
p-value 0.057 <0.001
rho 1.000 230
Dur. of Hosp.
p-value 0.049
in general, and 7.7% (n: 2) in group |, 7.7% (n: 2) in group I,
R ThsA3 0% in group lll (p = 0.409).
—+ ASA 3-censored
| T AsAkcansored Elective cholecystostomy was required in 11 (42.3%) patients
08 Leetith . ?
- . s in group I and 1 (3.8%) in group Il. In Group lll, there was no
3 o i need for elective cholecystostomy (p<0.001). Elective chole-
@ o cystostomy time was 79.1 + 10.1 in group 1 and 65 days in
g group 2, respectively. None of these patients had periopera-
E o4 tive complications or death.
o
02 Median length of hospital stay values were 6 days (5-9 days)
in group |, 11 days (6-14 days) in group I, 9 days (7-16 days)
0 in group Il (p = 0.022). Only the median difference between
5 = m - p 5 ~ - group | and group Il was statistically significant (p = 0.021). It
Months was found that the duration of hospital stay increased with

increasing age (rho: 0.230; p = 0.049).

There was a positive correlation between the patients' ASA
score and CCI (rho: 0.715; p <0.001) and age (rho: 0.508; p
<0.001, Table II).

Procedural mortality was not observed. Thirty- and 90-day
mortality was similar with 9.6% . The mean 30-day survival
group Il was 24.6 days (SE: 1.024; 95CI: 22.58-26.60) and
had a significantly higher mortality than group | (p <0.001)
and group Il (p <0.001). There was no significant difference
between the other groups.

The average 90-day survival group Ill was 70.9 days (SE:
7.061; 95CI: 57.12-84.79) and had a significantly higher
mortality than group | (p =0.040) and group Il (p = 0.045).

In the Multivariate Cox regression analysis, only ASA score
was found to be an independent predictor in predicting
overall survival (HR: 4.748; 95% CI: 1.030-21.895; p =
0.046). When the effect of ASA on survival was examined by
log-rank analysis, it was found that survival in the ASA 3
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group was higher than in the ASA 4 group (Log Rank (Man-
tel-Cox) x2: 14.749; p <0.001, Figure 1).

The need for revision was present in three patients (4.1%),
one patient in each group.

The mean time of catheter removal was 30.92 * 6.13 days in
group |, 36.96 = 9.58 days in group Il and 43.24 = 7.75 days
in group lll. There was a statistically significant difference
between all groups (p <0.001). With increasing age, there
was an increase in catheter removal time (rho: 0.588; p
<0.001)). In addition, a significant positive correlation was
found between catheter removal time and CCI (rho: 0.605; p
<0.001).

Median (min-max) overall follow-up was 357 (2-1426) days.
Recurrent cholecystitis after catheter was seen in 6/67 (9%)
patients in total. Mean recurrence time, 88 + 9.5 days, was
3in group I, 2 in group Il and 1 patient in group lll. There
was no statistically significant difference between the groups
(p=0.759).

DISCUSSION

Surgery is the gold standard treatment for AC, and aging is
defined as a perioperative risk factor for cholecystectomy in
the literature.” PC is a less invasive procedure compared
to cholecystectomy in elderly patients or patients with high
surgical risk due to comorbidities, and its use has gradually
increased.™

The method of choice for the treatment of acute cholecys-
titis in geriatric and critically ill patients is still a controver-
sial issue, and the number of studies evaluating geriatric age
groups is limited in the literature. In a study conducted by
Albir et al., only patients over the age of 70 were
evaluated.” The present study has the feature of being the
first study in which age groups were evaluated in detail.

Technical success is generally stated as 90% and above in
the literature; in this study, it was 100% as in the study by
Bundy et al.'® In this study, there was a clinical success of
over 90% in group | and group II."” However, clinical success
in Group Il was proportionally less than other groups, and
the authors think that this is more related to advanced age.

PC-related complication rates have been reported in the liter-
ature in a variable manner between 8 and 44%. Studies
performed with transhepatic and transperitoneal techniques
in the literature were generally evaluated together and the
complication rate was reported as 30.6% in the study of
Horn et al.*® In this study, it was 18.9% and proportionally
higher in groups Il and Ill.

Although catheter displacement is the most common compli-
cation in the literature, it was hemorrhage in this study.
Hemorrhage was observed in group Il and group lll, but not in
group I. This may be associated with an increased suscepti-

bility to bleeding diathesis, secondary to comorbidities such
as increased age, renal failure and cirrhosis.

In a comprehensive review by Winbladh et al., 4.5% of the
patients underwent emergency cholecystectomy due to treat-
ment failure, recurrent cholecystitis or procedural complica-
tions.” In this study, the need for urgent cholecystectomy was
generally similar, and all were performed due to treatment
failure. The rate in group Il was significantly lower than the
other groups.

Percutaneous cholecystostomy served as a bridge procedure to
elective cholecystectomy in 21.8% of patients in the study of
Horn et al. and in 40% of Winbladh et al.>*® The need for elec-
tive cholecystectomy in Group | was consistent with the litera-
ture and was significantly higher than the other groups.

The 30 and 90-day mortality was 10.16%— 13.28%, respec-
tively, in the study of Albir et al., and was similar to this study."
Group Ill had a significantly higher mortality than group | and
group Il. There was no significant difference between 30- and
90-day mortality. In the same study, it was affected by the
prolongation of hospital stay, age of 70, ASA-PS =3 and the
occurrence of complications. In this study, it was shown that the
duration of hospital stay increased with increasing age.

The literature is not clear about the time of removal of the
catheters, and it was stated that they can be removed 3-6
weeks after the procedure after cholecystitis has resolved.” The
time of catheter removal was the highest in group Ill. With
increasing age, there was an increase in catheter removal time.
In addition, there was a significant positive correlation between
catheter removal time and CCI. This may be related to the
regression of cholecystitis findings and the maturation of the
cystocutaneous fistula. Because aging has been shown in the
literature as one of the factors that continuously affect the
immune system in a generally harmful way.”

In this study, recurrence rate for the median 88 days after
catheter removal was 9%, lower than the 11.9% recurrence rate
for the median of 62 days in the study by Pang et al.”* There
was no difference between the groups. Since the study was
more homogenous and transperitoneal, PC placement was asso-
ciated with an increased risk of recurrence in the literature, the
preference of patients with only transhepatic technique may
have led to this recurrence difference.

The main limitations of this study were single-centre, retrospec-
tive, and very limited information about the exact time from the
onset of acute cholecystitis symptoms to the onset of acute
cholecystitis symptoms. It was also limited to short-term
mortality.

CONCLUSION

PC is an effective and reliable method in elderly patients
with acute cholecystitis with ASA >3 and (or) high CCI. PC
can be considered as definitive treatment in advanced
elderly patients and interval therapy in early old age.
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