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Our aim is to present our experience with laparoscopic cholecystectomy (LC) and

percutaneous cholecystostomy (PC) in high-risk patients with acute cholecystitis (AC).

The guidelines for AC are still debatable for high-risk patients. We aimed to emphasize

the role of LC as a primary treatment method in patients with severe AC instead of a

treatment after PC according to the Tokyo Guidelines (TG). AC patients with high

surgical risk [American Society of Anesthesiologists (ASA) III-IV] who were admitted to

our department between March 2008 and November 2014 were retrospectively evaluated.

Disease severity in all patients was assessed according to the 2007 TG for AC. Patients

were either treated by emergency LC (group LC) or PC (group PC). Demographic data,

ASA scores, treatment methods, rates of conversion to open surgery, duration of drainage,

length of hospital stay, and morbidity and mortality rates were compared among groups.

Age, ASA score, and TG07 severity scores in the PC group were significantly higher than

that in the LC group (P , 0.001, P , 0.001, and P , 0.001, respectively). Sex distribution (P

¼0.33), follow-up periods (P¼0.33), and morbidity (P¼0.86) were similar. In the patients

with early surgical intervention, mortality was significantly lower (P , 0.001). Length of

hospital stay was significantly shorter in the LC group compared with the PC group (P ,

0.001). In high-risk surgical patients, PC can serve as an alternative treatment method
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because of its efficiency in the prevention of sepsis-related complications due to AC.

However, LC still should be an option for severe AC with comparable short-term results.

Key words: Acute cholecystitis – Laparoscopic cholecystectomy – Cholecystostomy

Acute cholecystitis (AC) represents the most
common emerging disease in the general

surgical practice.1,2 The general approach is to
perform a laparoscopic cholecystectomy (LC) in a
young otherwise healthy patient group; conversely,
percutaneous cholecystostomy (PC) is the preferred
treatment of choice in elderly patients with comor-
bidities.3 Early cholecystectomy has become com-
mon with the spread of laparoscopic surgery and an
increase in experience. The Tokyo consensus studies
are the most detailed studies on the management of
AC.4,5 In our study, the patients with AC were
classified into 3 subgroups regarding the severity of
the disease according to the Tokyo Guidelines (TG)
for severe AC 2007 (TG07).4 For grade I (mild)
patients, early LC is the first-line treatment. Because
severe (grade III) AC is associated with organ
dysfunction, urgent/early drainage was preferred
to urgent/early cholecystectomy for severe (grade
III) cholecystitis. Similarly, because moderate (grade
II) AC is associated with difficulty to perform
cholecystectomy due to local inflammation, ur-
gent/early drainage was preferred to early/elective
cholecystectomy for moderate (grade II) cholecysti-
tis as well. In our study, we aimed to emphasize the
role of LC as a primary treatment method in patients
with grade II cholecystitis, instead of a treatment
after PC.

Materials and Methods

In our department, the TG07 has been taken as a
reference since 2008 for AC cases, and demographic
data, American Society of Anesthesiologists (ASA)
scores, cholecystitis severities from grade I to III
according to TG)7 for AC, durations of stay in
hospital, and morbidity and mortality rates of all
patients who were admitted to emergency service at
our hospital and had been treated according to these
guidelines were recorded prospectively.

Data for the patients who were treated with a
prediagnosis of AC and were classified as grade I, II,
and III according to TG07 between March 2008 and
November 2014 were evaluated retrospectively in
terms of demographics, disease severity, type of
intervention, length of hospital stay, morbidity, and

mortality. These patients were classified into 2
groups: the early PC group and the early LC group.
The patients without follow-up after PC or LC and
the patients with acalculous cholecystitis were
excluded from the study (Fig. 1).

Definition of AC and the assessment of disease severity

The patients who were admitted to the emergency
department were assessed as AC by diagnostic
criteria of TG07 for AC (Table 1) and severity
assessment criteria of TG07 for AC. According to
the TG07 severity assessment criteria, mild (grade I)
is defined as AC in a healthy patient with no organ
dysfunction and mild inflammatory changes in the
gallbladder.

Moderate (grade II) AC is associated with
elevated white blood count (WBC) count
(.18,000/mm3) and/or a palpable tender mass in
the right upper abdominal quadrant and/or dura-
tion of complaints of more than 72 hours and/or
marked local inflammation (biliary peritonitis, peri-
cholecystic abscess, hepatic abscess, gangrenous
cholecystitis, emphysematous cholecystitis).

Severe (grade III) AC is associated with dysfunc-
tion of organs/systems such as cardiovascular (hy-
potension requiring treatment with dopamine 5 lg/
kg per minute or any dose of dobutamine), neurologic
(decreased level of consciousness), respiratory [partial
pressure of arterial oxygen (PaO2)/fraction of in-
spired oxygen (FiO2) ratio , 300], renal (oliguria,
creatinine . 2.0 mg/dL), hepatic [prothrombin time
(PT)-international normalized ratio (INR) . 1.5], or
hematologic (platelet count , 100,000/mm3).

Patient selection

The patients diagnosed with AC on admission were
categorized by disease severity according to the
TG07, and ASA scores were determined by preop-
erative anesthesiology evaluation. LC was used for
patients with ASA I and II scores regardless of TG07
disease severity. PC was preferred for patients with
ASA III-IV and TG07 grade II-III (Table 2).

In the PC group, the rate of technical success and
duration of drainage were also evaluated. Operative
time and conversion to an open procedure in the PC
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group with interval cholecystectomy after PC was
compared with the LC group.

All patients who were subjected to urgent LC
were discharged uneventfully with 7-day standard-

ized analgesic þ antibiotic treatment (nonsteroidal
anti-inflammatory drugs þ first-generation cephalo-
sporin). Patients who were subjected to urgent
biliary drainage were recommended for interval

Fig. 1 Patient flow chart.

Table 1 Diagnostic criteria of TG07 for AC

Local signs of inflammation
Systemic signs of

inflammation Imaging findingsa

Murphy’s sign Feverb Sonographic Murphy sign
Right upper quadrant mass/pain/tenderness Elevated WBC countb Thickened gallbladder wall (.4 mm)

Elevated CRPb (�3 mg/L) Enlarged gallbladder (long axis diameter .8 cm,
short axis diameter .4 cm)

Incarcerated gallstone, debris echo,
pericholecystic fluid collection

Sonolucent layer in the gallbladder wall, striated
intramural lucencies, and Doppler signals

Definite diagnosis of AC: (1) one item in the first column and one item in the second column are positive and (2) the third column
confirms the diagnosis when AC is suspected clinically. CRP, C-reactive protein.

aUltrasound was the selected imaging modality in study patients.
bFever was considered as .37/.38C, elevated WBCs as �18 3 103 mm3, and elevated CRP as �3 mg/L.
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cholecystectomy after a complete clinical recovery
by calling for regular controls after the acute period.

Eight patients in the PC group could not be
accessed for follow-up, and interval cholecystecto-
my was performed in 64 patients. In 38 patients who
refused interval cholecystectomy, no additional
surgical procedure was performed.

Technique of the cholecystostomy

All the procedures were carried out under sonograph-
ic guidance through the transhepatic or transperito-
neal approach. The Seldinger technique was used for
the procedures. After the localization of the gallblad-
der ultrasonographically, a safe access route was
chosen. A transhepatic approach was preferred if
possible. After insertion of an 18-gauge needle into the
gallbladder, a sample of fluid was collected for
microbiological studies. Over a stiff guidewire, 8- to
14-F catheters were placed into the gallbladder, and all
of these steps were carried under only sonographic
guidance. All of the procedures were performed
under standard sterile conditions with local anesthesia
and intravenous sedation.

Statistical analysis

All data were electronically documented used an
Excel software database (Microsoft Office 2007,

Microsoft, Redmond, Washington). Analysis was
performed with the statistical package IBM SPSS for
Windows, version 22.0 (IBM Corp, Armonk, New
York).

Discrete variables were expressed as counts and
percentages. Categorical data were analyzed with
the v2 test. Continuous data are expressed as mean
6 SD, with calculation of the probability value to
measure the significance of differences. The Student
t test was used for comparisons of parametric
continuous variables, and the Mann-Whitney U test
was used for other nonparametric quantitative data.
P , 0.05 was considered statistically significant.

Results

In the PC group (n ¼ 102), the mean age was 73.5
years (range, 25–95 years) and the female/male ratio
was 1.37. Seventy-nine (77.4%) of the patients were
ASA III and IV (Fig. 2). According to TG07, 57 of the
patients were grade II, and 45 were grade III (Fig. 3).
The duration of the stay in the hospital was 4 days
(range, 0–41 days), and the technical success rate of
the procedure was 96%. In the PC group, 62.7% of

Table 2 Intervention selection chart with using the combination of
TG07 severity assessment and ASA scores of patients

TG07 severity
grade

ASA 1
(n)

ASA 2
(n)

ASA 3
(n)

ASA 4
(n)

Grade I 28 60 12 25
Grade II 18 42 37a 29a

Grade III 6 37a 10a 15a

aIn favor of PC.

Fig. 2 Distribution of ASA scores

between groups PC and LC.

Fig. 3 Grades of the patients according to TG07 in groups PC

and LC.
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patients underwent interval cholecystectomy. For
those who were underwent interval cholecystecto-
my after PC, the median interval period was 62 days
(range, 28–147 days), and the interval cholecystec-
tomy-related morbidity rate was 1.9% and mortality
rate was 1.9%. In the patients subjected to interval
cholecystectomy, time of the operation was 80
minutes (range, 45–215 minutes), and the rate of
conversion to open procedures was 9.8%. In the PC
group, the mean follow-up period was 25.7 months
(range, 3–60 months), morbidity was 9.8%, and
mortality was 3.9% (Table 3).

In the LC group (n ¼ 217), the mean age was 54
years (range, 28–96 years), and the female/male
ratio was 1.08. Seventy-three percent of the patients
were ASA I and ASA II (Fig. 3). According to TG07,
115 of the patients were grade I, 79 were grade II,
and 23 were grade III (Fig. 3). The rate of conversion
to open procedures was 4.6%, rate of partial
cholecystectomy was 2.7%, total operative duration
was 78 minutes (range, 30–220 minutes), duration of
the stay in the hospital was 2 days (range, 1–29
days), the follow-up period was 24 months (range,
2–60 months), and the morbidity rate was 10.1%; no
mortality was observed (Table 1). Compared with
grade III patients who underwent LC (n¼ 23), in the
PC group, morbidity rate, mortality rate, and length
of hospital stay was lower (P , 0.001, P¼0.12, and P
¼ 0.33, respectively).

Age, ASA, score and TG severity score in the PC
group were significantly higher than the LC group.
The sex distribution, follow-up periods, and mor-
bidity were similar in both groups (Table 1). In early
operated patients with lower ASA and lower TG
severity score, mortality (P , 0.001) was significant-
ly lower. The duration of the stay in the hospital in
the LC group was significantly shorter than the PC
group (P , 0.001; Table 3).

Discussion

There is still not a consensus on every aspect of the
management of AC in high-risk surgical patients.
The Tokyo consensus studies are the most detailed
up-to-date studies on the management of AC.4,5 The
patients with AC are classified into 3 subgroups
regarding the severity of the disease both in TG07
and TG13 with minor definition changes in terms of
the patient risk assessment and the selection of
intervention.4,5 The proper risk assessment and
selection of suitable intervention for patients may
reduce the total length of hospital stay.6 In the
concept of the final version of the severity assess-
ment of AC, severe (grade III) AC was defined as
that associated with organ dysfunction, moderate
(grade II) AC was defined as that associated with
difficulty to perform cholecystectomy due to local
inflammation, and mild (grade I) AC was defined as
that which does not meet the criteria of severe or
moderate AC.4 According to the literature, the
distribution of the patients with AC is as follows:
39.3% to 68.5% of the cases were classified as grade
I, 25.5% to 59.5% as grade II, and 1.2% to 6% as
grade III.7,8

For grade I (mild) patients, early LC is the first-
line treatment. In patients with high surgical risk,
observation (follow-up without cholecystectomy)
after improvement with initial medical treatment
could be indicated.4 In our study, 115 patients were
grade I, and all of these patients were subjected to
early LC.

Grade II (moderate) AC is often accompanied by
severe local inflammation. Therefore, surgeons
should take the difficulty of cholecystectomy into
consideration in selecting a treatment method.
Elective cholecystectomy after the improvement of
the acute inflammatory process is the first-line

Table 3 Demographic data and features of group PC and group LC

Parameters Group PC (n ¼ 102) Group LC (n ¼ 217) P value

Median age (years) 73.5 (25–95) 54 (22–96) ,0.001
Female/male (n) 59/43 113/104 0.033
Median duration of operation (minutes) 80 (45–215) 78 (30–220) 0.7
Conversion to opena (n/%) 10/9.8% 10/4.6 0.08
Median length of hospital stay (days) 4 (0–41) 2 (1–29) ,0.001
Morbidityb (n/%) 10/9.8% 22/10.1% 0.86
Mortalityc (n/%) 4/3.9% 0/0% ,0.001

aPatients who underwent interval cholecystectomy.
bMorbidity rate in the PC group includes patients who underwent PC and also PC þ interval cholecystectomy. Morbidity due to

interval cholecystostomy was 1.9% (n¼ 2).
cMortality rate in the PC group includes patients who underwent PC and also PC þ interval cholecystectomy. Mortality due to

interval cholecystostomy was 1.9% (n¼ 2).
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treatment.4 If a patient does not respond to initial
medical treatment, urgent or early gallbladder
drainage is required. Early LC could be indicated
if advanced laparoscopic techniques are available.
Grade II (moderate) AC with serious local compli-
cations is an indication for urgent cholecystectomy
and drainage.4 In our study, 136 patients were grade
II, and 79 of them were subjected to early LC and 57
to PC (P¼ 0.134). When the patients in the LC group
were compared with PC patients, no significant
difference was found in terms of morbidity and
mortality; however, duration of hospital stay was
significantly longer in the PC group (P , 0.001).

Grade III (severe) AC is accompanied by organ
dysfunction. Appropriate organ support in addition
to initial medical treatment is necessary. Urgent or
early gallbladder drainage should be performed.4,5

Elective cholecystectomy may be performed after
the improvement of acute illness has been achieved
by gallbladder drainage. In our study, 68 patients
were grade III, and 23 of them were subjected to
early LC and 45 to PC. Although local complication
rates in the LC group were higher than PC group,
duration of hospital stay was longer in the PC
group. No significant difference was found between
2 groups in terms of mortality. Although PC is a
more minimal invasive method than LC, the
similarity between mortality rates may be related
to comorbidities rather than the PC procedure.

In high-risk surgical patients (ASA III and ASA
IV), rates of conversion to open surgery and
mortality and morbidity associated with cholecys-
tectomy are high due to comorbidities and severity
of the disease.9–15 The cause of the high mortality
rates is the tendency of these patients to sepsis.15 A
variety of parameters have been evaluated by
several studies, and their effects on the prognosis
of the disease after TG07 have been reported.

Different than TG07, TG13 discussed these
parameters and concluded that these factors are
not effective on the prognosis, and cholecystectomy
can be considered in this patient group in which
some of the patients are ASA III and ASA IV.5 Old
age is not a poor prognostic criteria itself but is
important as it increases the tendency to worsen the
clinical course.4 In this study, it was observed that
morbidity and mortality were significantly lower in
the patients with low ASA scores (P , 0.001).

PC has been identified as an alternative treatment
option in high-risk patients with comorbidities. The
morbidity and mortality rates have been reported as
10% and 2%, respectively.16–18 PC is suggested in
grade II and grade III AC in TG07 and TG13. In

patients with acalculous cholecystitis, cholecystec-
tomy is usually not essential following PC. This is
due to the fact that patients with acalculous
cholecystitis do not have recurrent cholecystitis after
catheterization. Findings from studies by Sugiya-
ma19 and Van Steenbergen20 showed that 33% and
25% of the patients with calculous cholecystitis did
not have recurrent disease. In the study of Lebigot et
al,21 90% of the patients were followed for 12
months, and delayed cholecystectomy was per-
formed in only 1 (6.25%) patient. In our study, a
total of 110 patients with grade II and grade III were
subjected to PC. Thirty-seven percent of these
patients were followed up without applying another
treatment after withdrawing the drain. The PC
relieves both the septic symptoms and pain of the
patient, thus allowing the surgeon more time for
evaluation and treatment of the comorbidities in
high-risk patients.15 The success rate of PC in
intensive care unit patients with right upper
quadrant pain has been reported to be very high.22

There are studies that reported that symptoms in the
60% of the patients with indemonstrable sepsis
resolved dramatically due to PC.18,22 The manage-
ment of the patients after PC is still controversial in
the surgical community. We think that this is one of
the most important drawbacks of the PC. The most
important limitation of PC is that it requires
ambulatory drain follow-up after a longer length
of stay in hospital, and it cannot eliminate the
surgical requirement completely.

In our study, LC was applied to 23 of grade III
patients with AC. These patients did not undergo
PC due to technical reasons, complication during
PC, or the unavailability of interventional radiology.
In this subgroup of LC, the morbidity rate was
significantly lower than the PC group (P , 0.001).
Also, the mortality rate and length of hospital stay
were lower but were not significant (P¼0.12 and P¼
0.33, respectively).

The TGs have some limitations. When classifying
the patients according to local and systemic findings
based on the presentation of AC, comorbidities [for
example, diabetes mellitus (DM)] and ASA scores
were not taken into consideration. TG severity
assessment is mostly accurate evaluation for the
prognosis of disease, but it can be combined with an
ASA scoring system before decision making of the
intervention method. In this study, the patients with
ASA III-IV comorbidity and grade II-III disease
severity underwent PC, and the majority of the
patients with ASA I-II and grade I-II underwent LC
(Table 2). The patients who had a sum of ASA and
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TG disease severity higher than 6 underwent PC
(88.8%), and those with a disease severity lower
than 6 underwent LC (80%). We think that, as a basic
and fast evaluation, the sum of ASA and TG disease
severity grade might be useful, and the total score of
6 might be a cutoff value for decision making (Fig.
4).

The interval cholecystectomy after PC is recom-
mended in TG; the timing for its application was not
stated. There are many studies in the literature stating
that there is no need for cholecystectomy in some of
the patients in whom PC is used. In the present study,
PC alone was sufficient in 37.3% of the patients.

Conclusions

In high-risk surgical patients, the high mortality,
morbidity, and conversion to open surgery rates of
the LC should be considered. LC should be
performed in patients with grade I and grade II
AC according to TG.

PC is a safe and an effective treatment option for
patients who are not suitable for surgery. PC should
be especially be performed in patients who are
classified as grade III AC according to the TG. PC
without elective cholecystectomy may be performed
only in a special group of patients. The revised TG13
suggests that in experienced centers, patients with
grade II AC might be suitable for early LC. TG13
supports our findings, especially for patients with

grade II AC. After completion of the current study,
our department has subsequently revised the
emergency management protocol for AC and
patient severity assessment. However, studies with
larger patient groups are needed to determine the
future of this perspective.
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