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Peker and Turkoglu: Management of acute cholecystitis
The purpose of this study is to compare laparoscopic cholecystectomy with other treatment methods
for acute cholecystitis at a university hospital. Treatments given to 197 patients with acute cholecystitis
between 2016 and 2019 were examined. Three groups were set as first group of patients treated with interval
cholecystectomy (n=107), second group of patients treated with early cholecystectomy (n=65) and third
group of patients treated with gallbladder drainage (n=25). Demographic characteristics, hospitalization
duration, laboratory results and ultrasonography findings obtained from patient files were statistically
analysed. Among the 197 acute cholecystitis patients there was no significant difference between the groups
in terms of initial laboratory findings. There were significant differences in terms of the gallbladder wall
thickness, pericholecystic fluid collection and age and hospitalization duration between the 3 groups. No
mortality was observed in these patients while one patient developed bilioenteric fistula and was treated.
After the treatment of acute cholecystitis, the treatment approach should be decided according to response
to medical treatment, comorbidities, surgical risk of patient, and radiological findings independent of the
initial laboratory findings. In conclusion, it is suggested that clinicians to assess pericholecystic fluid for
early intervention of the patient and gallbladder thickness to decide about gallbladder drainage for the
treatment of the patient along with patient’s comorbidities.
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Acute cholecystitis (AC) is a frequently observed
serious complication of gallbladder stones, and it
usually occurs as a result of cystic duct obstruction
and the inflammatory effect of lecithin found in bile.
In addition to symptoms of abdominal pain, nausea
and vomiting, sensitivity in the right subcostal region,
moderate muscular rigidity and rebound tenderness may
be observed. Among laboratory findings, an increase in
C-reactive protein (CRP) levels and leucocytosis are
noticeable. In some patients there might be an increase
in pancreatic and hepatic enzymes due to obstruction
of cystic duct or common bile duct by gallbladder
stones. The easiest and most reliable method in the
diagnosis of AC is hepatobiliary ultrasonography
(USG). A gallbladder wall thickness of >5 mm or
pericholecystic fluid is supportive for the diagnosis.
Besides, computerized tomography and magnetic
resonance cholangiopancreaticography may also be
used for radiological evaluation of gallbladder (fig. 1).

Some of AC cases, which have a significant place for
acute abdomen approach indications progress severely
and if not treated might lead to serious complications
such as peritonitis and sepsis. The mortality rate was
reported to be approximately 3 % based on the severity
of the disease and the general status of the patient[1-3].
While various scales have been defined for the
severity of the clinical picture, AC cases are usually
classified according to the Tokyo Guideline 2018
(TG18) and treatment plans are made according to
these guidelines[4-7]. Conducting early laparoscopic
cholecystectomy (LC) in Grade I AC + Grade II stable
patients and surgery planning after antibiotic treatment
and fluid-electrolyte replacement in non-stable Grade
II+ Grade III AC is a practice that is accepted by most
centres. In addition to this, there are several articles that
recommend application of alternative methods such
as postponement of surgical treatment in high-risk AC
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procedure was performed on patients with high surgical
risk or comorbidities.

Fig. 1: Magnetic resonance cholangiopancreatographic
image of gallbladder stone
Magnetic resonance cholangiopancreaticography in
which the stones are viewed as hypointense. However,
hepatopancreaticobiliary ultrasonography is needed for
certain diagnosis

cases and gallbladder drainage (GBD) until the risky
period is overcame[8-16]. In this retrospective study, it
was aimed to assess the treatment methods applied to
patients who were treated at a university hospital due
to AC and indications of percutaneous gallbladder
drainage/early surgical treatment.

MATERIALS AND METHODS
Patients 197 in number who received treatment for
AC at the Gulhane Training and Research Hospital of
University of Health Sciences during 2016-2019 were
included in this study, while 1765 chronic cholecystitis
patients who were treated by elective LC during the same
period were excluded. Demographic characteristics,
duration of hospitalization, initial laboratory results,
gallbladder wall thickness and pericholecystic fluid
findings in USG obtained from the files of the AC
patients were recorded in an information form.
Cholecystectomies performed 4-6 w after medical
treatment was defined as interval cholecystectomy
(IC, group 1), while those that were performed within
the 72 h after the onset of symptoms was defined as
IC group 2. The standard clinical treatment protocol
in AC involved intravenous fluid infusion, antibiotic/
analgesic treatment and interval LC. It was determined
that interval LC was performed on the patients that
responded positively to medical treatment according to
laboratory results and radiological findings in the first
72 h, early LC or conventional cholecystectomy was
performed on patients who did not respond to medical
treatment but had low surgical risk and the GBD
42

The indications for GBD were determined as advanced
age and comorbidities as oncological disease, chronic
pulmonary disease, liver dysfunction and coagulopathy.
GBD was determined to be performed as percutaneous
transhepatic/transperitoneal or ERCP-guided transpapillary drainage, and 8 Fr silicone catheters were
used. During the procedures, short-term sedation was
applied to the patients with midazolam or fentanyl. In
all patients whom GBD was performed, routine control
tubography was applied just after the procedure and
on the 21st d of the procedure and the position of the
catheter and the status of the gallbladder were imaged.
The catheter was removed after the normalization
of laboratory results and radiological findings with
sufficient drainage of gall bladder around 3 w of
catheter placement and patient was scheduled for
ınterval cholecystectomy.
The patient data were analysed by uploading onto the
SPSS v25 software. The statistical analysis was carried
out by using the non-parametric Kruskal-Wallis test,
p<0.05 values calculated in a 95 % confidence interval
were accepted as significant.

RESULTS AND DISCUSSION
The AC ratio among all cholecystitis cases that were
treated in the 3 y period covered by the study was
10 %. According to the assessment made based on
TG18, 121 (61 %) of the AC cases were Grade I, while
76 (39 %) were Grade II or Grade III. It was determined
to perform IC on 107 (54 %) Group 1 patients who
initially received the medical treatment protocol and
their infection were taken under control, 65 (33 %)
Group 2 patients who did not sufficiently respond to
medical treatment received early cholecystectomy,
and 25 (13 %) Group 3 patients who had severe
comorbidities and assessed to have high surgical risk
received GBD treatment.
Among the AC patients, 83 (42 %) were male, 114
(58 %) were female with a mean age of 57.7 y. In
comparison to the patients who were treated with
interval cholecystectomy and GBD, the mean age in
the early cholecystectomy patient group (n=65) was
53.6 y, whereas their difference to the other groups
was statistically significant (p=0.032) (Table 1).
Among the 65 patients who were treated with early
cholecystectomy, conventional cholecystectomy was
preferred in 8 patients (12 %), while in 57 patients
(88 %), operation was started as LC, and there was
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conversion to conventional cholecystectomy among 19
(33 %) of these patients. Among the 25 patients with
GBD indication, 10 (40 %) received percutaneous
transhepatic/transperitoneal and 15 (60 %) received
ERCP-guided trans-papillary GBD. Seven (28 %)
patients who received GBD treatment later received
cholecystectomy. One patient (4 %) who received
cholecystectomy firstly received percutaneous GBD,
and due to unsuccessful drainage, ERCP-guided GBD
was applied lately. Finally cholecystectomy was applied
to this patient 1 mo after ERCP. Seventeen (68 %)
patients who were subjected to GBD were discharged
without cholecystectomy to make a decision for surgery
later.
The mean hospitalization duration of the patients was
7.81 d (Table 1). The mean duration of hospitalization
was 7.23 d in the IC group, 8.09 d in the early
cholecystectomy group and 11.25 d in the GBD group
and the difference was statistically significant for GBD
group (p=0.029, Table 1). The mean haematological
parameters were, WBC- 14.36×1000/mm3, CRP- 124.80
mg/l, PLT- 269/µl, INR- 1.25, total bilirubin- 1.39 mg/
dl and serum amylase: 84.97 U/l (Table 1). The mean
gallbladder wall thickness of all patients in the sample
was 5.26 mm (Table 1). USG examination revealed
pericholecystic fluid in 97 (49 %) patients, whereas
46 patients (47 %) had minimal and 50 patients (52 %)
had moderate levels of fluid (Table 1). In one patient
(1 %), bile peritonitis in relation to gallbladder perforation
was detected and emergency cholecystectomy was
performed. The gallbladder wall was thinner in the
patient group that had GBD in comparison to the other
groups, the presence of pericholecystic fluid collection
was lower in the interval LC group in comparison to
the other groups and these differences were statistically
significant (p=0.001 and p=0.047, respectively,

Table 1). While no mortality was seen in patients, it was
observed that one patient developed bilioenteric fistula
2 mo after being discharged and was treated. The other
patients were discharged without complications.
The prevalence of cholecystitis in the community is
around 20 %, which increases with age. The treatment
for cholecystitis is cholecystectomy and LC is the gold
standard treatment method due to its advantages over
conventional cholecystectomy such as low morbidity
and complication rate, short duration of hospitalization
and low postoperative pain. AC cases, which constitute
approximately 10 % of all cholecystitis cases, are
risky in terms of LC[1,8,17,18]. For this reason, the timing
and type of cholecystectomy in AC treatment are
questionable and surgeons have different practices in
this field. As the laparoscopy experiences of general
surgeons have increased and safer devices working with
plasma kinetic energy have come into use in the last
3 decades, the rate of usage of early LC in AC treatment
has increased rapidly[3,19-23]. However, in some patients,
the presence of severe inflammation at and around
the gallbladder, intense adhesions, uncontrollable
intraoperative bleeding and high risk of biliary tract
injury increases the conversion and complication rates
(figs. 2 and 3). It is recommended to prefer conventional
cholecystectomy instead of LC in these patients or
to perform GBD, which is an alternative method in
patients who cannot receive surgery due to these high
risks[2,10-12,14,16,24-29].
The conversion rates of LC, which are very low
(2-5 %) in chronic cholecystitis cases vary in the range of
6-35 % in early LC operations performed due to
AC[3,17,29,30]. In order to protect the patient from
complications and risks and also to reduce the conversion
rates, it seems logical to initially take the inflammation
at the gallbladder and surrounding tissues under control

TABLE 1: FINDINGS OF ACUTE CHOLECYSTITIS PATIENTS
Parameters
Hospitalization duration (d)
Age (y)
WBC (×1000/mm3)
CRP (mg/l)
PLT (/µl)
INR
Total bilirubin (mg/dl)
Amilase (U/l)
Gallbladder wall thickness (mm)
Pericholecystic fluid presence

IC
(n=107) (54 %)
7.23
59.24
14.170
121.80
269.13
1.16
1.43
68.41
5.34
40 (37 %)

EC
(n=65) (33 %)
8.09
53.68
15.08
123.17
273.83
1.27
1.11
51.22
5.43
41 (63 %)

GBD
(n=25) (13 %)
11.25
59.2
12.81
132.30
251.63
1.48
1.85
173.56
4.97
16 (64 %)

Total
(n=197)
7.81
57.71
14.36
124.80
269.03
1.25
1.39
84.97
5.26
107 (54 %)

p value
p=0.029
p=0.032
p=0.309
p=0.656
p=0.670
p=0.420
p=0.159
p=0.758
p=0.047
p=0.001

IC is group 1 patients with interval cholecystectomy, EC is group 2 with early cholecystectomy and GBD is group 3 patients who underwent
gallblader drainage. WBC is white blood cells, CRP is C-reactive protein, LPT is platelets and INR is international normslized ratio
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age, oncological disease, chronic pulmonary and
liver disease, coagulopathy or surgery may have
high complication risk due to severe gallbladder
inflammation. There are several studies which have
reported that it is a good alternative to provide medical
treatment and GBD for these patients and postpone the
decision for surgery for later[24-26,36,37].
In this study, it was determined that 25 (13 %) of the
patients could not be operated due to severe medical
problems and were monitored with medical treatment
and by applying GBD catheters, late cholecystectomy
could be performed on 7 (28 %) of these patients, and
for others, the decision of surgery was postponed, the
patients were discharged without cholecystectomy
following medical treatment and GBD.
Fig. 2: Acute cholecystitis specimen resected by
laparoscopic cholecystectomy
A. Two stones are seen in the gallbladder, B. severe
inflammation of gallbladder with necrosis and fibrin

Fig. 3: Computerized tomographic view of gallbladder
Severely inflammed gallbladder with increased wall
thickness and minimal heterogenity around gallbladder

and then perform surgery later under appropriate
conditions. While the conversion rates at the patients
that did not sufficiently respond to medical treatment
and received early LC in this study was very high
(33 %), it was seen that interval LC that was performed
in 54 % of all AC patients following medical treatment
was carried out with a conversion rate of 2 %, which
agreed with the literature. Although findings in this
study for conversion at early LC for AC did not support
many literature reports, several authors have provided
lower conversion rates for early LC at treatment of AC,
and they have stated that early LC needs to be the first
option in AC treatment[19,22,31-35].
Surgical risk may be very high in some AC patients
due to serious medical problems such as advanced
44

GBD methods involve a temporary procedure that aims
the drainage of infected bile for generally 3 w in AC
cases for patients with comorbidities or high surgical
risk. Due to easiness of application, many centres prefer
to apply percutaneous transhepatic/transperitoneal
catheters[2,11,24-26,38]. However, as this method provides
drainage by injuring liver and perforating the
gallbladder wall, it may lead to bile leakage, skin
irritation, increase at pericholecystic adhesions and
cause difficulty of dissection during cholecystectomy
that is planned for later. On the other hand, in the ERCPguided GBD technique, as the procedure is performed
from the endoscopic trans-papillary route, the integrity
of the gallbladder wall is not disrupted and this did not
have an effect that increases pericholecystic adhesions.
Another advantage of it is that if there are materials
such as bile stones and debris in the extrahepatic
bile ducts, it allows drainage of these also during the
procedure[27,28,36,39-42]. This method is preferred more at
centres with the appropriate technical infrastructure
and experienced endoscopists. For this reason, ERCPguided GBD was preferred more at this study centre. As
an alternative to these temporary GBD techniques, there
are also permanent GBD techniques. Some researchers
have reported that performing permanent transmural
or trans-choledochal GBD with plastic or metal stents
placed from the stomach or duodenum with endoUSG
guidance provides better results in terms of patient
comfort[8,10,28,39,43].
However, GBD has disadvantages as it has advantages
described above. It is observed in this study that as
these patients had serious medical problems and the
GBD catheters were left in place for a long time, the
mean duration of hospitalization for these patients was
significantly longer than other groups (11.25 d, p=0.029,
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Table 1). This might lead to hospital infections and also
long term invasive catheterization might cause sepsis
leading to septic shock. Also bile leakage as described
above is also one of the complications. Duodenal
and common bile duct perforation is also a severe
complication of ERCP applied for GBD. Beyond these,
uncontrolled bleeding is one of the complications that
should be considered due to transhepatic catheterization.
Even though there were no cases of perforation and
bleeding complication resulting from GBD, these
complications should still be kept in mind.
Gallbladder wall thickness and pericholecystic
fluid collection are considered to be one of the most
significant radiological findings of AC[44-47]. There are
studies, which have reported that the rate of gangrenous
and emphysematous cholecystitis is higher in cases
with pericholecystic fluid/abscess collection and a
gallbladder wall thickness of higher than 5 mm[48-51]. In
the assessment of the groups in terms of the gallbladder
wall thickness, GBD group had significantly lower
thickness (p=0.047) and when the pericholecystic fluid
collection was assessed, the IC group had significantly
less patients with collection (p=0.001). Also no
significant difference among the patient groups in terms
of the initial laboratory findings even among CRP and
WBC values (Table 1) was detected.
All the results discussed above indicate to build up
a more clear approach modality for the treatment of
AC. Because the patients involved in this study has
no mortality and very low morbidity with 0.5 %, the
treatment approach can be assessed as a successful
approach. First of all according to current data, medical
treatment with antibiotics and antiinflammatory drugs
with hydration should be introduced to all AC patients.
The debate begins at this point; when to operate? It is
suggested that IC if the patient responded well to the
medical treatment. Also having no pericholecystic fluid
is an important indicator for interval laparoscopy as per
this study’s findings, the presence of pericholecystic
fluid should guide the clinician for early intervention
of the patient as cholecystectomy or GBD. If there is
no sufficient response to the medical treatment again
early intervention as cholecystectomy or GBD should
be planned for the patient independent of the initial
laboratory results. If patient has comorbidities described
above or has high risk for operation and in addition
to these, has thinner gallbladder wall (<5 mm), GBD
may be considered instead of early cholecystectomy. If
patient doesn’t have the comorbidities described above
and has acceptable risk for operation and in addition,
Special Issue 5, 2020

as a new data, increased gallbladder wall thickness,
early cholecystectomy may be considered instead of
GBD. But still, pericholecystic fluid, gallbladder wall
thickness, comorbidities and surgical risks should be
all assessed as a combination to decide about early
cholecystectomy or GBD for patients without sufficient
respond to medical treatment for acute cholecystectomy
management.
In conclusion, the outcomes of the study suggested
to have a more certain decision about applying which
invasive procedure to the AC patients who did not
respond to medical treatment. Pericholecystic fluid
should guide the clinician for early intervention of the
patient and thin gallbladder wall may guide the clinician
to GBD instead of early cholecystectomy. In addition
to gallbladder wall thickness and pericholecystic fluid,
independent of the patient’s initial laboratory findings,
comorbidities of the patient and surgical risk of the
patient should also be considered for the final decision
of GBD or early cholecystectomy for management of
AC.
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