
Introduction
The standard treatment for Acute Cholecystitis (AC) is
laparoscopic cholecystectomy (LC). Classification of LC
varies according to the timing of the procedure, with
three distinct time periods of therapy defined: early
cholecystectomy (EC), interval cholecystectomy (IC) and
delayed cholecystectomy (DC). The classification is
dependent on symptom presentation as well as physician
recommendations regarding the need for and/or urgency
of treatment. Although minimally invasive, LC is ultimately
a surgical procedure requiring judgment and rigorous
clinical oversight to ensure that the most appropriate
treatment method is selected.

In the light of literature,1 it is widely accepted that early
intervention is a favourable treatment method.
Prospective studies have indicated early LC (treatment
performed within 72 hours of symptom onset) offers

significant advantages over either IC or DC. These
advantages include decreased rates of conversion to
open surgery (CONV), decreased length of hospital stay,
and decreased overall morbidity.2,3 Despite these well-
recorded benefits, LC is not always a viable treatment
method.

In instances where a patient's physiological stability and
overall health is precarious in nature, or alternatively
where the patient refuses consent for surgery, medical
therapy known as 'cooling-off' is implemented. 'Cooling-
off' is a non-invasive conservative therapy, but the
outcomes of the procedure are not definitive, with many
non-responsive patients requiring immediate surgical
intervention. In the light of such circumstances,
percutaneous cholecystectomy (PC) is performed to
address urgent decompression of an inflamed gallbladder.
This is particularly common among high-risk patients.

The present study was planned to analyse results of
various management strategies applied in the treatment
of AC.

Patients and Methods
The retrospective study was conducted at Firat University
Hospital, Turkey and comprised records of Acute
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Cholecystitis patients admitted between 2005 and 2011.
Patients were divided into subgroups according to
admission time as well as American Society of
Anaesthesiologists (ASA) score. Following institutional
approval from the Chief Physician's Office, patient records
were retrieved. In all cases, AC was assessed according to
three-pronged diagnostic criterion: acute upper abdominal
pain with tenderness under the right costal margin; fever of
more than 37.5ºC, leukocytosis of more than 10K/uL, or
both; ultrasonography evidence (thickened gall bladder
wall, oedematous gallbladder wall, presence of gallstones,
ultrasonographic Murphy's sign, and pericholecystic fluid
collection). Patients with cholangitis, pancreatitis, or
choledocholithiasis were excluded.

A treatment algorithm was applied to the patients whose
records were obtained for evaluation (Figure-1). Patients
with ASA score of 3 or more were categorised as high-risk
patients. Hospital admission within 72 hours following
symptom onset was classified as early admission, and
anything outside of this time frame was considered late
admission. For those undergoing 'cooling-off' therapy,
treatment was delivered with intravenous (IV) hydration
and IV antibiotics to address enteric micro-organism
activity. All surgical procedures were performed under
general anaesthesia, and PC catheters were inserted
under sonographic visualisation using percutaneous
transhepatic approach. Success of either 'cooling-off' or
PC therapy was defined as clinical improvement within
48-72 hours. IC procedures were executed according to
life expectancy, medical co-morbidities and after
obtaining consent of the patient and the family.

Analysis of patient records included evaluation of both
initial therapies prescribed as well as all subsequent
treatment methods deemed necessary to achieve full AC
recovery. Of specific consideration was identifying those
patients who underwent IC or PC procedures following
'cooling-off'. The records of these patients were assessed
according to the following characteristics and sub-
classifications: age, gender, admission time, ASA score,
additional systemic diseases, treatment methods,
treatment-related complications, and mortalities. Patients
who required IC or PC therapy as an additional treatment
procedure, but did not return to the same health facility
where their initial therapy had been conducted, were
contacted via telephone wherever possible.

The Mann-Whitney U test was used to compare median
parametric data of two groups (comparisons for early
admission versus late admission, high risk versus low risk,
and early laparoscopic cholecystectomy versus interval
laparoscopic cholecystectomy); chi-square tests were
used to compare non-parametric data of the same two

groups. Kruskal-Wallis test followed by post-tests was
used for the comparison of non-parametric data between
three groups (early, delayed, and interval
cholecystectomies). All calculations were performed
using the SPSS 12. Value of p<0.05 was considered
statistically significant.

Results
Of the 1557 patients, 1052(67.6%) were female. The
overall mean age was 42.4±14.7 years. The median age of
high-risk patients was 72 years (range: 38-82 years), and it
was 41 years (range: 24-59 years) for low-risk patients
(p<0.05). Differences in admission time between low-risk
and high-risk patients was not statistically significant
(p>0.05). The management plans used for patients with
AC was noted (Figure-2).

The rates of open cholecystectomy (OC), CONV, surgical
complications and morbidity according to the timing of
treatment were also noted (Table-1). Of the 1,225 patients
admitted early, 942(76.(%) underwent EC. Of these
patients, 927(98.4%) completed treatment
laparoscopically; CONV was required for only two patients
(two of 929 patients 0.2%). Besides, (47 of 942 patients
5%) who underwent EC had complications, but these
were minor in nature, like wound infection, haematoma
and spontaneously-resolved bile leakage. An aberrant bile
duct injury was found in 1(0.1%) patient and the damaged
organ was attended with nasobiliary drainage. Only 1(0.1)
case of mortality was recorded among EC patients. The
patient in question had a recorded history of ventricular
premature beats, and suffered a fatal arrhythmia intra-
operatively.
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Table-1: Comparison according to the timing of surgery.

EC (n=942) (%) IC (n=195) (%) DC (n=14) (%) P value

OC rate 13/942 (1.4 %) 7/195 (3.6 %) 4/14 (28.6 %) <0.001
Conversion rate 2/929 (0.2 %) 0/188 (0.0 %) 3/10 (30.0 %) <0.001
Complication rate 47/942 (5.0 %) 11/195 (5.6 %) 8/14 (57.1 %) <0.001
Mortality rate 1/942 (0.1 %) 0/195 (0.0 %) 1/14 (7.1 %) <0.001

OC: Cholecystectomy
EC: Early cholecystectomy
IC: Interval cholecystectomy
DC: Delayed cholecystectomy.

Table-2: Comparisons of success rates with cooling-off therapy according to ASA risk
group and admission time.

Success rate (%) P value

Low risk vs. High risk 380/404 (92.1 %) vs. 169/211 (80.1 %) <0.001
Early admission vs. Late admission 276/283 (97.5 %) vs. 273/332 (82.2 %) <0.001

ASA: American Society of Anaesthesiologists.



'Cooling-off' therapy was successful in 549(89.3%) of 615
patients. The success rates of 'cooling-off' were higher in
low-risk and early-admission groups (Table-2). PC was
performed on 54(8.7%) patients who were non-
responsive to 'cooling-off', with a success rate of 96.3% (52
of 54 patients) achieved. Of the 54 PC patients, 1(1.85%)
mortality was recorded; the patient had previously been
diagnosed with Guillain-Barré syndrome (GBS),
immediately placing the individual in the high-risk group
for general anaesthesia. The patient was first treated via
PC, but when a recovery response could not be
established, DC was executed. Extubation could not be
achieved adequately and the patient suffered progressive
respiratory complications, ultimately resulting in
mortality on day 12 of postoperative care.

DC treatment, at least seven-day time gap between
symptom presentation and surgical intervention in an
acute exacerbation, was performed on 12(1.95%) low-risk
patients who were non-responsive to 'cooling-off'. Of
them, 2(16.66%) patients who did not respond to PC
treatment also underwent DC (inclusive of pre-diagnosed
GBS candidate), resulting in a total DC sample size of

14(2.27%). Surgical procedure was started as
laparoscopically for ten patients. The conversion rate of DC
patients was 30% (three of 10 patients). The rates of CONV
and OC for DC patients were higher than EC and IC
patients (p<0.001 each). Further, 8 of 14 patients (57.1%)
patients treated with DC revealed signs of complications.
The conditions requiring additional surgery included a
main bile duct stricture, a wound dehiscence and a
retained foreign body located in the abdominal cavity. The
GBS patient, who was initially treated with PC therapy, was
the only (7%) recorded mortality of the DC group.
Mortality and morbidity rates of DC patients were
significantly higher than EC and IC patients (p<0.001 each).

A total of 601(38.6) patients were treated with either
'cooling-off' therapy or PC. Of tem, 109(18.13%) patients
could not be contacted to verify if treatment beyond
'cooling-off' or PC had been required to achieve
stabilisation. It was established that 195 of the original
601(32.44%) underwent IC (operative treatment
conducted >2 months following successful 'cooling off'
therapy). Execution of IC for low-risk patients was 59.1%
(182 of 300 patients), while the rate recorded for high-risk
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Figure-1: Treatment algorithm for Acute Cholecystitis.



patients was 7.1% (13 of 184 patients) (p<0.001). Of the
195 IC patients, 188(96.4%) underwent surgery
laparoscopically; the conversion rate for this sample
group was zero. Eleven (5.6%) IC patients experienced
complications, but these events were minor in nature, like
wound infection, haematoma and spontaneously-
resolved bile leakage, and did not require additional
intervention. There was no statistical significance
between the type of surgery, rates of conversion to OC,
morbidity or mortality for patients who underwent EC
and those treated with IC (p>0.05; p>0.5; p>0.5; and
p>0.5, respectively).

Discussion
According to the most recent recommendations for AC
treatment, as presented in the Tokyo Guidelines For
Management of Acute Cholecystitis (TG13), EC within 72
hours of symptom onset is recommended for patients
with Grade I (mild) AC.4 In instances where the patient
elects conservative treatment as opposed to surgery, if a
recovery response to the initial treatment is not achieved
within 24 hours, and if the time frame observed remains
within 72 hours of symptom onset, TG13 recommends EC

or biliary drainage. TG13 advises patients with Grade II
(moderate) and Grade III (severe) AC at high surgical risk
to undergo immediate biliary drainage. Patient data
analysed in the present study related to the period 2005-
2011, and the treatment algorithm was established prior
to the TG13 guidelines, but is compatible and strongly
aligned to the current recommendations.

The effectiveness of LC in the treatment of AC has been
acknowledged for two decades.5 Today, most authors
agree that early LC and IC share the same clinical
outcomes as well as similar measurements of safety
insofar as surgical procedures for the treatment of AC are
concerned.6,7 In the present study, the results of LC
patients closely mirrored IC patients when treatment was
performed within 72 hours of symptom onset; the data
revealed an IC conversion rate of zero, with all associated
postoperative therapies contributing few complications.
This is a strong indication that the already documented
benefits of early LC can also be achieved with IC. It was
also found that DC patients correlate more closely to high
rates of OC, CONV, and morbidity when compared to early
LC or IC patients. The results indicate that when either
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Figure-2: Distribution of patients according to admission time, risk group and treatment.



immediate LC treatment is absent or recommendations to
proceed to IC are excluded, the success rate of AC therapy
is markedly reduced. One study8 reported a figure of 26%
for patients that failed to respond to conservative
treatment, and were subsequently required to undergo
urgent cholecystectomies of heightened complexity as a
result of delays in treatment activity. The combined data
highlights the fundamental obstacle faced by high-risk
patients: eliminate surgical complications by electing
'cooling-off' therapy while simultaneously increasing the
likelihood of severe medical risks arising if initial non-
operative treatment is unsuccessful, or follow a non-
conservative pathway and accept the prospective
compounding health issues associated with any surgical
procedures. To address this point, great advances have
been achieved and experience expanded in the field of
laparoscopic surgery, with new techniques defined to
prioritise safety and efficacy of LC treatment in patients
with subacute cholecystitis.9 A study10 described a
dissection technique between the outer and inner
subserosal layers of the gallbladder, reporting that the
surgery was successfully completed laparoscopically in all
the 39 patients with subacute cholecystitis. Another
study11 also reported that early LC can be performed with
exceptional accuracy and with high rates of success in
subacute cholecystitis patients where symptoms
commenced within 72 hours, but not more than 7 days,
before admission. The high CONV and morbidity rates
recorded for patients of the present study who
underwent DC could be attributed to the timing of the
surgery (>7 days post-symptom onset).

Patients with AC are traditionally treated with the
application of 'cooling-off' therapy when surgery is
deemed unsuitable, but there are still many physicians
strongly advocating surgical intervention as the primary
care method for AC patients. A study12 reported the
results of a programme whereby 82% of medically treated
AC cases were resolved. The programme elected the use
of emergency surgery in high-risk elderly patients rather
pursuing conservative therapy in order to minimise
morbidity risk. Furthermore, a study13 advocated that
symptomatic gallstones should be removed at the first
emergency presentation, arguing that recurrent painful
symptoms for AC patients are as traumatic and
debilitating as one hospital visit per patient awaiting
operation. Despite the many evidence-based claims that
encourage the application of surgical intervention for the
treatment of AC, the effectiveness of conservative
therapies should not be overlooked. As already noted, the
techniques applied in conservative treatment methods
are progressing in both sophistication and safety, with
success rates growing every day. The overall success rate

of 'cooling-off' therapy in the present study was found to
be higher than data in English literature (89% vs. 74-
82%).8,12 All of the 128 patients medically treated in low-
risk group were symptomatically relieved.

The rationale for surgical treatment of traditional diseases
is no longer discussed.14,15 Rather than evaluating the
outcomes of conservative versus non-conservative AC
therapies, focus should be directed towards ascertaining
the appropriate therapy for each demographic or sub-
class of patients. One study16 supports this view,
commenting on rates of AC treatment success according
to age. The study reported that patients of the category
65+ years demonstrated significantly higher rates of
conversion to OC and postoperative complications than
those in younger age groups. Furthermore, while surgical
risk following general anaesthesia in patients with ASA
classification 3 is recorded at 1.7%,17 LC performed on
elderly patients with major co-morbidity, or those patients
who are seriously ill, can result in mortality rates of up to
4.5%. This is an unaccepted mortality rate,18 hence PC has
been proposed and accepted as an alternative to
emergency cholecystectomy for nearly two decades.19

While there is some evidence to suggest PC is better
tolerated than cholecystectomy for the elderly or
otherwise seriously ill patients, a study places this theory
under scrutiny. The study details wide-ranging values in
relation to patient conditions and outcomes, reporting
success and mortality rates of PC to the values of 57%-
100% and 0%-60%, respectively.20 This would suggest
that the data confirming the reliability and accuracy of PC
treatment is less than exact, but further review indicates
that the studies in question included large numbers of
patients with unclear diagnoses (including sepsis of
unknown origin); excluding such cases presents a
different set of statistics for assessing the rates of success
and mortality associated with PC treatment. Specifically, it
was found that in cases where diagnosis was unclear, the
success rate was lower (72%) and a mortality rate higher
(34%). Overall success and mortality rates of the present
study were 86% and 15% respectively. In addition,
'cooling-off' therapy and PC treatment reduced
conversion rates from 30% to zero when compared with
DC cases. One study reported similar findings with
conversion rates reduced from 9.6% to 3.3% following PC
treatment.21 The high success and low mortality rates of
PC in the present study support the argument: "correct
diagnosis of AC maximises patient recovery success
following PC".21

Results of the present study provide unambiguous
statistics regarding outcomes of the currently available
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health management strategies for the treatment of AC: LC
and IC are equally safe and effective treatment options;
low-risk patients and those categorised as early admission
are most responsive to 'cooling-off' therapy; PC is a
successful treatment option for high-risk patients; DC
therapy is correlated with the highest rates of CONV, OC,
mortality and morbidity. The algorithm applied to the
1,557 patients assessed is considered sound, well-
established and well-documented, but it is acknowledged
that retrospective studies do not provide the strength of
evidence generated by prospective, randomised and
controlled studies. The highly anticipated results of
CHOCOLATE trial22 will prove critical for determining the
benefit and future applications of PC.

Conclusion
Early laparoscopic cholecystectomy and interval
cholecystectomy shared similar outcomes and rates of
efficacy. Percutaneous cholecystostomy was a successful
treatment option for high-risk patients, while delayed
cholecystostomy correlated to the highest rates of
conversion to open surgery, mortality and morbidity.
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