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KIMMHUYKN UCTIUTYBAHA

Abstract

Diseases of the biliary tree are prevalent in the gastrointestinal tract (GIT) and can have significant
implications in terms of morbidity and mortality. Among these diseases, acute cholecystitis holds
particular importance as it requires immediate attention and mandates timely diagnosis and
appropriate treatment. Early laparoscopic cholecystectomy (LC) is a safe and effective procedure
for managing acute cholecystitis, providing definitive treatment during the initial hospital stay and
it is considered a superior option compared to delayed LC for the treatment of acute cholecystitis.
The objective of the study was to examine the overall expenses incurred by hospitals and the
duration of hospitalization concerning delayed laparoscopic cholecystectomy in patients diagnosed
with acute cholecystitis. Materials and methods: An analytical (case-control) study was conducted
involving 139 patients diagnosed with acute cholecystitis and admitted to the University Clinic for
Digestive Surgery. Among them, 71 patients were assigned to the study group, while 68 patients
were placed in the control group. Patients in the study group received early LC treatment within
0-7 days from the onset of symptoms, while patients in the control group underwent delayed LC
treatment between 6-12 weeks from symptom onset. The selection of patients was made using a
simple random selection method, following predetermined inclusion and exclusion criteria. Results:
Among patients from both groups, there was no statistically significant distinction in age, gender,
education, place of residence, past illnesses, comorbidity, and previous abdominal surgery for p>0.05.
However, a notable dissimilarity existed between the groups regarding total costs, with significantly
higher expenses observed during delayed treatment of patients with acute cholecystitis (t-test for
independent samples=-37644 df=137 p=0.0001). Conclusion: Significant variations were observed in
total hospital length of stay and hospital costs between the two groups, indicating that laparoscopic
treatment for acute cholecystitis was associated with higher expenses and longer hospital stays.
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Bornecrure Ha GumjapHOTO ZIPBO Ce PacTpoCTpaHeTy BO racTpouHTecTHHATHKOT TpakT (I'MT) 1 Moske fra
MIMAAT 3HAUMTE/HY VMITTMKALIAN BO OJTHOC HA MOPOWIMTETOT 1 MopTanuTeToT. Mery oBue 6onecti, akyT-
HYOT XONeIMCTUTHC MMa 0cobeHO 3Havetbe Oupiejku 6apa UTHO BHUMAHMe 11 6apa HaBpeMeHa jarHosa 1
coofiBeTeH TpetMaH. PaHara janapockoricka xoneructekromuja (LC) e 6esberHa u ecukacHa mporiefiypa
3a YIIpaByBatbe O aKkyTeH XOMelMeTHTHC, 0be30e/yBajiit IeMHITHBEH TPEeTMaH 3a BpeMe Ha MOYeTHUOT
TIPecToj Bo OOHMIIA 1 Cce CMeTa 3a CyrepyopHa ofija Bo criopefiba co ofpiokeHara LC 3a TpeTmaH Ha
aKyTeH xonerycruric. Lenra Ha cTyzmjaTa beltie /a ce CTIMTAAT BKYITHUTE TPOIOI HATPABEHH O]] CTpaHa
Ha OOJHUIIUTE 1 BPEMETPAEHETO Ha XOCTUTa/M3al1jaTa BO BPCKa CO OJIOKeHata JIarnapocKoricKa Xore-
LMCTEKTOMHMja Kaj NallMeHTH CO JiMjarHo3a Ha akyTeH xoseLycruric. Marepujami u metopu: CripoBe/ieHa
€ aHa/IMTIUKA (C/Tyuaj-KOHTPOIIa) CTy/rja BO Koja yuecTByBaa 139 MmarieHT co injarHosa Ha akyTeH Xore-
LMCTUTHC 1 [IPUMEHV Ha YHUBeP3UTEeTCKaTa KIMHVKA 3a JIMrecTBHa Xupypruja. Mery HuB, 71 nauyeHt
0ea pacriopejieH BO MCTIUTYBAHATa I'PyTIa, o7leka 68 mareHTy 0ea Bo KOHTPOHATA rpyria. [laimenTiTe
BO MCTMTYBAHaTa rpyma jobuja pan tpetMan co LC Bo pok of 0-7 /ieHa Off IOYETOKOT Ha CHMITTOMHTE,
JIofleKa MalMeHTHTe BO KOHTPOJIHATA TPyTia Oea TMofIIoyKeHH Ha ofiioxkeH TpetmaH co LC momery 6-12 He-
JIe7IM O] TIOYETOKOT Ha CUMITTOMUTe. 11300poT Ha matjiieHTH Oellle HArpaBeH co KOPUCTerbe Ha eIHOCTaBeH
METOJT Ha CJTyuaeH n300p, CrieflejKit v OfiHATIPE]] OfipefieH! KPUTEPUYMH 3a BKITyUyBarbe 1 UCKITyUyBambe.
Pesynrari: Kaj mariiieHTnTe off iBeTe Ipyrii, HeMalile CTATHCTYKH 3HauajHa pasinKa Bo BO3PACT, 107, 00-
pa3oBaHuUe, MECTO Ha JKUBeekbe, MUHATK O0/ECTH, KOMOPOUIUTET 1 TIPETX0/IHA ab/IOMUHATTHA Orlepariyja
3a p>0,05. Cenax, moctoelie CUTHUGMKAHTHA PA3TIKa TIOMETY TPYITe BO OJHOC Ha BKYIHKTE TPOIIOLH,
O 3HAUKTEJTHO TIOBUCOKM TPOLIOLM 3a0efiekaHu P OJIIOKEH TPETMAH Ha MAIMeHTH CO aKyTeH XOMelu-
CTUTHC (T-TECT 3a He3aBHCHM npumeporm=-37644 df=137 p=0,0001). 3axnyuok: bea 3abenekann 3HauajHu
Bapujaliy BO BKYTHATA JI0/KMHA Ha OOMHMUKMOT MPECTOj U OOMHMUKITE TPOLIOLM TIOMETY JIBETe TPYITH,
LLITO YK&/KYBA Jleka JIalapoCKOICKIUOT TPeTMaH 3a akyTeH XOJELMCTUTIC e [IOBP3aH CO TTOBUCOKY TPOLIOLK
11 TIOIONIT TTPECTOj BO OOMHHIIA.



Introduction

Diseases affecting the biliary tree
are prevalent in the gastrointestinal
tract (GIT) and are known for their
significant morbidity and mortality
rates’. Acute infection of the bili-
ary tree typically manifests as acute
cholangitis or acute cholecystitis.
Acute cholangitis is a systemic infec-
tious disease that can potentially be
life-threatening, thus requiring ur-
gent treatment. In contrast, acute
cholecystitis refers to the inflamma-
tion of the gallbladder?. The nature
of acute cholecystitis is frequently
obstructive, primarily resulting
from impacted stone in the cystic
duct. The incidence of cholecystitis
increases with age. There is a nota-
ble rise observed among the elderly
population as opposed to younger in-
dividuals. When considering gender
distribution, cholecystitis is found to
be 2 to 3 times more frequent in fe-
males than in males. Acalculous cho-
lecystitis is more frequent in older
men>*. Among patients with abdom-
inal pain, 3-10% are found to have
acute cholecystitis®®. Treatment of
calculous gallbladder by laparoscop-
ic cholecystectomy has been in use
since 1987. The literature has report-
ed a growing number of studies fo-
cusing on the laparoscopic removal
of the gallbladder in cases of acute
cholecystitis in recent vears’. Early
laparoscopic cholecystectomy is de-
fined as a procedure in which the
gallbladder is removed laparoscopi-
cally within the first 7 days from the
onset of symptoms, while delayed
laparoscopic cholecystectomy is lap-
aroscopic removal of the gallbladder
within 6-12 weeks from the onset of
symptoms after conservative treat-
ment for acute cholecystitis. Accord-
ing to the Cochrane Database?, there

are no significant disparities in com-
plication and conversion rates be-
tween laparoscopic cholecystectomy
procedures conducted during the
acute phase and those performed
6-12 weeks after symptoms have sub-
sided. The intervention should ideal-
ly be put into effect as soon as possi-
ble, and the golden period is typically
within the first 72 hours following
the onset of symptoms®. Numerous
meta-analyses of randomized clini-
cal trials have consistently shown
that early laparoscopic cholecystec-
tomy is a safe procedure for acute
cholecystitis. This approach not only
reduces hospital stay and total costs,
but also improves the patients’ qual-
ity of life. In comparison to delayed
laparoscopic cholecystectomy, early
intervention is considered the most
effective treatment option®?,

The aim of the study was to exam-
ine the overall expenses incurred by
hospitals and the duration of hospi-
talization concerning delayed lapa-
roscopic cholecystectomy in patients
diagnosed with acute cholecystitis.

Materials and methods

This analytical (case-control) study
included 139 subjects diagnosed with
acute cholecystitis (study group and
control group), treated with laparo-
scopic cholecystectomy. The sample
of participants in each group was
chosen by the method of simple ran-
dom sampling, ensuring that the set
inclusion and exclusion criteria were
met. To achieve the study objectives,
information gathered directly from
patients, data extracted from exist-
ing medical records, and observa-
tions made by the researcher were
utilized.
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The study group consisted of 71 pa-
tients diagnosed with acute chole-
cystitis and hospitalized at the Uni-
versity Clinic for Digestive Surgery in
Skopje. Within a span of 0 to 7 days
following the onset of symptoms,
these patients received a prompt
treatment in the form of early lapa-
roscopic cholecystectomy. To ana-
lyze the proposed hypotheses, this
patient group was categorized into
two subgroups. The first subgroup
consisted of individuals diagnosed
with acute cholecystitis who under-
went laparoscopic treatment within
0-3 days after the initial onset of
symptoms. The second subgroup
included patients with acute chole-
cystitis who underwent laparoscopic
treatment within 4-7 days from the
onset of symptoms.

The control group consisted of 68
individuals who had been diagnosed
with acute cholecystitis and were
subjected to delayed laparoscopic
cholecystectomy. These patients
were initially admitted and treated
conservatively at the University Clin-
ic for Digestive Surgery and other
healthcare facilities. Subsequently,
within the timeframe of six to twelve
weeks from the onset of symptoms,
they were readmitted to the same
clinic for laparoscopic intervention.

In our study focusing on the analysis
of total hospital expenses in patients
treated for acute cholecystitis with
early or delayed laparoscopic chole-
cystectomy, the following health ser-
vices grouped by DRG with DRG code
were used:

+ HO7B Open cholecystectomy with
reference price 31,797 MKD -
rounded to 32 000 MKD

+ HO8B Laparoscopic cholecystec-
tomy with reference price 39,118
MKD - rounded to 39 000 MKD

+ H64B  Hospital conservative
treatment of acute cholecystitis
with reference price 13 841 MKD
- rounded to 14 000 MKD.

Results

The average length of patients’ post-
operative hospital stay was 2.1+1.5
days. The minimum recorded dura-
tion of stay was one day, while the
maximum lasted eight days ( Table 1).
The postoperative stay of the study
group patients lasted an average of
2.32+2.3 days, while of the control
group patients 1.9+1.5 days. Notably,
more than 50% of patients in both
groups had an average postoperative
stay of 2 days.

Tablel Descriptive analysis of the study group and control group according to
postoperative hospital stay
Standard Standard - .
Average days o Minimum Maximum
Group Number (Means) Deviation Error (Min) (Max)
(Std.Dev)) (Std.Err)

Study group 71 2,32 1,37 0,16 1 8
Control group 68 1,88 1,57 0,19 1 8
Total 139 2,10 1,48 0,12 1 8

t-test for independent samples=1.769 df=137 p=0.0792
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There was no statistically signifi-
cant difference in the average post-
operative stay between the two
groups of patients, as indicated by
the t-test for independent samples
(t=1.769, df=137, p=0.0792). The tab-
ular and graphic display of the de-
scriptive analysis of patients from
both groups in terms of their post-
operative hospital stay duration is

presented in Table 1 and Figure 1.
Figure 1.

Descriptive analysis of the study group and
control group according to postoperative
hospital stay
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Table 2  Analysis of the control group

according to duration of hospital
stay during conservative treatment

Total hospital length of stay dur-
ing conservative treatment

To understand the total hospital
length of stay during the conservative
treatment in the group treated with
delayed laparoscopic cholecystectomy
(control group), patients were divided
into four categories: a) from 0 to 3
days; b) from 4 to 6 days; c) from 7 to
9 days and d) over 10 days. According
to Table 2, the majority of patients,
39 (57.3%) had a total postoperative
hospital stay of 4 to 6 days, followed
by 15 (22.1%) with a stay of 7 to 9 days.
Among patients in this specific group,
8 patients (11.8%) had a duration of
hospitalization exceeding 10 days. No-
tably, this included 3 men (13%) and 5
women (11.1%). Only a small percent-
age of patients, specifically 2 (8.7%)
males and 4 (8.9%) females, had a con-
servative treatment duration of zero
to three days. There was no significant
variation observed between the sexes
concerning the overall length of hos-
pital stay for conservative treatment,
whether it was < 3 days or > 4 days.
Similarly, no significant difference
was found in terms of hospital stay du-
rations of <6 days or less, or > 7 days.

Total hospital length of stay during Cender
conservative treatment Total
(days) Male Female
03 Number 2 4 6
% 2.94 5.88 8.82
46 Number 12 27 39
% 1765 3971 57.35
7.9 Number 6 9 15
% 8.82 13.24 22.06
10 days Number 3 5 8
441 735 11.76
Number 23 45 68
fotal % 382 66.18 100
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Pearson Chi-square=0.467, df=3,
p=0.926

Fisher exact, two tailed test
p=1,000 < 3 days/ > 4 days

Pearson Chi-square=0.44, df=1,
p=0.508426 < 6 days/ > 7 days

The analysis indicated that for
p>0.05 there was no significant dif-
ference in the total hospital length
of stay of patients with acute chole-
cystitis treated with delayed laparo-
scopic cholecystectomy concerning
the presence/absence of a comorbid
condition, i.e., the hospital stay of
these patients could not be attrib-
uted to any other health problem
(Table 3).

Table 3

Analysis of the control group according
to total hospital length of stay during
conservative treatment and comorbid

There was no statistically signifi-
cant variation in the overall dura-
tion of hospitalization of patients
who underwent delayed laparoscop-
ic cholecystectomy (p>0.05), regard-
less of whether they resided in a vil-
lage or a city. This implies that the
place of residence does not have a
significant impact on the frequency
of hospitalization (Table 4).

Total Hospital Costs

An analysis was conducted in terms
of total costs based on individual pric-
es (for both groups separately) under
the DRG system of the Health Insur-
ance Fund of the Republic of North
Macedonia (HIFRNM) expressed in
Macedonian denars (MKD).

Table 4

Analysis of the control group according
to total hospital length of stay during
conservative treatment and place of

condition residence
Total hospital length | omorbid condition Total hospital length |  pjace of residence
of stay during con- of stay during con-
servative treatment Total servative treatment Total
(Days) Yes No (Days) Village City
Number 0 6 6 Number 0 6 6
0-3 0-3
% 0 8.82 8.82 % 0 8.82 8.82
Number 18 21 39 Number 18 21 39
4-6 4-6
% 2647 30.88 57.35 % 2647 30.88 5735
Number 5 10 15 Number 5 10 15
7-9 7-9
% 735 1471 22.06 % 735 14.71 22.06
Number 4 4 8 Number 4 4 8
>10 days >10 days
% 5.88 5.88 11.76 % 5.88 5.88 11.76
Number 27 4 68 Number 27 41 68
Total Total
% 3971 60.29 100 % 3971 60.29 100

Pearson Chi-square=5.237, df=3, p=0,155
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Table 5 Descriptive analysis of the study group and control group according to total costs
Standard Devi- Median Maximum
Group Number Average (Means) ation (Median) (Max)
(Std.Dev.)
Study group 71 39000,00 0,000 39000,00 39000,00
Control group 68 53823,53 3318,610 53000,00 67000,00

t-test for independent samples=-37.644 df=137 p=0.0001

The average cost per patient suf-
fering from acute cholecystitis who
received early laparoscopic chole-
cystectomy in the study group was
39000 MKD (Table 5). In the control
group, the average cost for a patient
who underwent delayed laparoscop-
ic cholecystectomy for acute cho-
lecystitis was 53823 MKD. The cost
ranged from a minimum of 53 000
MKD to a maximum of 67 000 MKD
(Table 5). In terms of total costs,
there was a statistically significant
difference (t-test for independent
samples=-37.644 df=137 p=0.0001)
between the study group and con-
trol group with significantly higher
costs during delayed treatment of
patients diagnosed with acute cho-
lecystitis.

Total costs, showing the single pric-
es within the DRG system of the HI-
FRNM in Macedonian denars, are il-
lustrated in Figure 2.

Figure 2.

Descriptive analysis of the study group and
control group according to total costs
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Discussion

In the present day, cholecystectomy
is presented as a surgical method
for management of acute cholecys-
titis. Numerous studies have been
conducted regarding the utilization
of cholecystectomy during the era
of open surgery, as well as in the
present age of laparoscopic surgery.
These studies have shown that un-
dergoing early surgery within 7 days
of the onset of symptoms (prefer-
ably within 72 to 96 hours) leads to
a shorter hospital stay, faster re-
covery, and lower overall hospital
expenses. Moreover, this approach
does not show any significant vari-
ance in terms of mortality and mor-
bidity, offers an improved quality of
life and is considered the optimal
treatment option for acute chole-
cystitis” 9.

The economic evaluation involves
the comparison of the costs and
benefits of multiple medical treat-
ments and strategies to improve the
most appropriate decision-making
process in solving a particular med-
ical problem. The findings in mul-
tiple randomized studies involving
patients who have undergone treat-
ment for acute cholecystitis indi-
cate that the realization of an early
laparoscopic cholecystectomy leads
to decreased overall hospital ex-
penses and improved quality of life
when compared to a delayed laparo-
scopic cholecystectomy™ .
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Compared to delayed laparoscopic
cholecystectomy in cases of acute
cholecystitis, early laparoscopic
cholecystectomy has been found to
result in decreased overall hospital
expenses as it requires only one hos-
pital admission and a shorter post-
operative recovery period. Starting
from the 1980s (when laparoscopic
cholecystectomy was not a common
procedure), early cholecystectomy
was characterized as an effective
procedure in terms of economic
benefit for patients with acute cho-
lecystitis'®”, Over the past decade,
there has been a growing emphasis
on the economic benefits of early
cholecystectomy, particularly the
laparoscopic approach. Performing
early laparoscopic cholecystectomy
leads to a notable decrease in intra-
operative blood loss, as well as a re-
duction in both hospital stay dura-
tion and overall hospital expenses'.
A large meta-analysis of early lapa-
roscopic cholecystectomy for acute
cholecystitis demonstrated that
overall hospital costs were lower
compared to delayed laparoscopic
cholecystectomy®.

According to the results obtained
in our study, the average patients’
postoperative hospital length of stay
was 2.1+1.5 days, with the shortest
stay being one day and the longest
eight days. In the study group, the
average length of postoperative stay
was 2.32+2.3 days, whereas in the
control group, it was slightly short-
er 1.9+1.5 days. Over 50% of patients
in both groups experienced an av-
erage postoperative stay of 2 days.
Similar results were presented in
the study by Ashraf F et al., where
the postoperative stay in early lapa-
roscopic cholecystectomy was 2.1
days, while delayed laparoscopic
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cholecystectomy led to a stay of 2.3
days. In another study, different
results were shown, where the post-
operative stay in the early interven-
tion was 6.5+2.3 days, i.e.12+5.5 days
in the delayed intervention?. In the
Biswas’ study, the postoperative
stay for the first group averaged 2
days, while for the second group 3.5
days®. Another study revealed that
patients in the early group had a
hospital stay lasting anywhere from
3.5 to 6 days, with an average of 4.8
+ (0.91 days. On the other hand, indi-
viduals in the delayed group had a
total hospital length of stay ranging
from 7 to 12 days, with a mean of 9.2
+ 1.61 days?2.

The majority of patients in our
study, 39 (57.3%), had a total post-
operative hospital length of stay
of 4 to 6 days, during conservative
treatment in the group treated with
delayed laparoscopic cholecystecto-
my. In comparison to delayed lapa-
roscopic cholecystectomy, patients
who underwent early treatment ex-
perienced a shorter overall hospital
stay by 4 days®.

Both groups of patients were exam-
ined in terms of total costs calcu-
lated according to the single prices
under the DRG system of the Health
Insurance Fund of Macedonia (HI-
FRNM) in Macedonian denars (MKD).
The Macedonian DRG model is built
upon the Australian classification
referred to as Australian Refined
Diagnosis Related Groups (AR-DRG
version 5.2). The foundation of AR-
DRG lies in IKB-10-AM, specifically
the tenth revision of the Interna-
tional Classification of Diseases and
Related Health Problems. The Aus-
tralian Classification of Health In-
terventions (ACHI) and Australian



Coding Standards (ACS) are avail-
able for reference on the NHS web-
site. By the introduction and im-
plementation of the DRG model in
Macedonia, a key objective has been
met: the standardization of health
service costs across all healthcare
facilities in the Republic of Macedo-
nia for identical diagnostic groups
and complexity levels. HIFRNM has
set reference prices for each DRG
service.

The fundamental concept behind
DRG payment involves reimburs-
ing per episode, which refers to the
entire duration of treatment from
hospital admission to discharge.
This episode can span over one or
multiple days, encompassing all
healthcare services provided, and is
covered within a single payment.(?3)

The mean expense per patient in the
study group receiving early laparo-
scopic cholecystectomy for acute
cholecystitis reached 39 000 MKD. In
the control group, the average cost
per patient with acute cholecystitis
treated with delayed laparoscopic
cholecystectomy was 53 823 MKD,
with a minimum cost of 53 000 MKD
and a maximum cost of 67 000 MKD.
There was a statistically significant
difference between the study group
and control group in terms of total
hospital expenses with a notable
inclination towards higher costs in
patients with acute cholecystitis
who received delayed treatment. In
a multicenter randomized study, pa-
tients who underwent early laparo-
scopic cholecystectomy incurred an
average total hospital cost of 2,919
euros, while those who underwent
delayed elective laparoscopic chole-
cystectomy following conservative
treatment had costs averaging 4 262

euros?. Another study revealed that
patients who underwent early lapa-
roscopic cholecystectomy had total
hospital costs of £5 911, whereas
those in the delayed group had ex-
penses amounting to £6,132 14. The
national health system of Great
Britain saves an average of 8 million
pounds (8.9 million euros) annually
by utilizing early laparoscopic cho-
lecystectomy for acute cholecysti-
tis®». Another study found that each
early laparoscopic cholecystectomy
operation could have the potential
to save £645. Assuming that 74%
of cholecystectomies are delayed
laparoscopic cholecystectomies
and using a figure of 57,000 chole-
cystectomies per vyear, this study
suggests that implementing early
rather than delayed laparoscopic
cholecystectomy could save the na-
tional health system £27,000,000
per year. Moreover, the calculations
show that the current net value of
early laparoscopic cholecystectomy
is £3 920 and that of delayed lapa-
roscopic cholecystectomy is £4 565,
indicating that early laparoscopic
cholecystectomy is also the more
cost-effective treatment?®. Accord-
ing to Gallagher’s study, the average
healthcare cost for early and de-
layed laparoscopic cholecystectomy
was €4400 and €6004, respectively.
A total of five studies provided suffi-
cient data for a combined analysis?.

Our data analysis and comparison
with previously published papers
reveal consistent findings regard-
ing the effectiveness of early versus
delayed laparoscopic cholecystecto-
my in acute cholecystitis on overall
hospital expenses.
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Conclusions

The total hospital length of stay of
patients with acute cholecystitis
treated with delayed laparoscopic
cholecystectomy was significantly
longer compared to that of patients
treated with early laparoscopic in-
tervention. The analysis demon-
strated a statistically significant dif-
ference in terms of overall hospital
costs between the two groups, indi-
cating a tendency towards greater
expenses for delayed laparoscopic
treatment in acute cholecystitis.

References

1. Jensen KH, Jorgensen T. Inci-
dence of gallstones in a Danish
population. Gastroenterology
1991;100:790. DOI:10.1016/0016-
5085(91)80027-7

2. Kimura Y, Takada T, Strasberg
S. et al. TG13 current terminol-
ogy, etiology, and epidemiology
of acute cholangitis and chole-
cystitis. ] Hepatobiliary Pancre-
at Sci 2013 Jan;20(1):8-23. DOI:
10.1007/s00534-012-0564-0

3.  Huffman JL, Schenker S. Acute
acalculous cholecystitis - a
review. Clin Gastroenterol
Hepatol 2009. DOI: /10.1016/j.
cgh.2009.08.034

4. Yates MR 3rd, Baron TH. Biliary
tract disease in pregnancy. Clin
Liver Dis 1999; 3:131-147 DOI:
10.1016/s1089-3261(05)70058-1

5. Eskelinen M, Ikonen J, Lippo-
nen P. Diagnostic approaches
in acute cholecystitis; a pro-
spective study of 1333 patients
with acute abdominal pain.
Theor Surg 1993;8:15-20 DOI:
10.3109/00365529409092499

84

10.

11.

12.

Brewer BJ, Golden GT, Hitch
DC, Rudolf LE, Wangensteen
SL. Abdominal pain. An analysis
of 1000 consecutive cases in a
University Hospital emergency
room. Am J Surg 1976;131:219-
23. DOI: 10.1016/0002-
9610(76)90101-x

Gurusamy KS, Samraj K. Early
versus delayed laparoscopic
cholecystectomy for acute cho-
lecystitis (Review) 2009 The
Cochrane Collaboration DOI:
10.1002/14651858.cd005440

Gurusamy KS, Samraj K. Early
versus delayed laparoscopic
cholecystectomy for acute cho-
lecystitis. Cochrane Database
Syst Rev 2006;4:CD005440. DOI:
10.1002/14651858.cd005440.
pub?2

Yamashita Y, Takada T, Stras-
berg S. et al. TG13 surgical man-
agement of acute cholecystitis.
J Hepatobiliary Pancreat Sci
(2013) 20:89-96. DOI: 10.1007/
s00534-012-0567-x

Cepmanu P. PaHamanapocKorcKa
XOJIelIJUCTEKTOMU]a Kaj aKyTeH
XOJIELIMCTUT: MarucTepcku Tpyy,.
2011.

Papi C, Catarci M, Ambrosio D,
Gili L, Koch M, Grassi GB, et al.
Timing of cholecystectomy for
acute calculous cholecystitis: a
meta-analysis. American Jour-
nal of Gastroenterology 2004; 99
(1):147- 155. DOI: 10.1046/j.1572-
0241.2003.04002.x

Lau H, Lo CY, Patuil NG, Yuen
WK. Early versus delayed inter-
val laparoscopic cholecystec-
tomy for acute cholecystitis.
Surg Endosc 2006; 20:82-7. DOI:
10.1007/s00464-005-0100-2



13.

14.

15.

16.

17.

18.

Gurusamy K, Samraj K, Glund
C, Wilson E, Davidson R. Meta-
analysis of randomized con-
trol trials on the safety and
effectiveness of early versus
delayed laparoscopic cholecys-
tectomy for acute cholecystitis.
Br J Surg. 2010;97:141-50. DOI:
10.1002/bjs.6870

D.A.L. Macafee, D.J] Humes, G.
Bouliotis, 1.J. Beckingham. Pro-
spective randomized trial using
cost-utility analysis of early vs
delayed laparoscopic cholecys-
tectomy for acute gallbladder
disease British Journal of Sur-
gery 2009;96:1031-1040. DOI:
10.1002/bjs.6685

Wilson E, Gurusamy K, Gluud
C, Davidson BR. Cost-utility
value-of-information analysis
of early vs. delayed laparoscop-
ic cholecystectomy for acute
cholecystitis. British Journal of
Surgery 2010; 97:210-219. DOI:
10.1002/bjs.6872

Jarvinen HJ, Hastbacka J. Early
cholecystectomy for acute cho-
lecystitis:aprospectiverandom-
ized study. Ann Surg 1980;191:
501-5. DOI: 10.1097/00000658-
198004000-00018

Norrby S, Herlin P, Holmin T,
Sjodahl R, Tagesson C. Early
or delayed cholecystectomy in
acute cholecystitis? A clinical
trial. Br ] Surg 1983; 70: 163-165
DOI: 10.1002/bjs.1800700309

Chandler CF, Lane JS, Ferguson
P, Thompson JE, Ashley SW.
Prospective evaluation of ear-
ly versus delayed laparoscop-
ic cholecystectomy for treat-
ment of acute cholecystitis. Am
Surg 2000; 66: 896-900. DOI:

19.

20.

21.

22.

23.

24.

10.1177/000313480006600921

Ashraf F. et al. Early versus de-
layed laparoscopic cholecystec-
tomy for management of acute
calculus cholecystitis: Our ex-
perience at King Hussein Medi-
cal Center. Journal of the Royal
Medical Services 2012; 19:2 DOI:
10.5455/medarh.2020.74.34-37

Kawaguchi K. et al. Early lapa-
roscopic cholecystectomy for
acute cholecystitis in accor-
dance with Tokyo guidelines
for the management of acute
cholangitis and cholecytitis.
General Med 2013, 2:1 DOI:
10.4172/2327-5146.1000127

Biswas SK, Saha JC, Rahman
MM, Rahman RA. Laparoscopic
cholecystectomy in acute calcu-
lous cholecystitis-experience at
district level hospital. Fardipur
Med Col J 2010; 5(1):3-6. DOI:
10.3329/fmcj.v5i1.6804

Saber Ahmed Morgan M, Mad-
bouly Abd EI-Wahab A E, Salem
A. Comparative study between
early versus delayed laparo-
scopic cholecystectomy in cases
of delayed presentation of acute
cholecystitis. Al-Azhar Medical
Journal 2022; 51(3): 1801-1810.
doi: 10.21608/amj.2022.245218

Yucel E. et al. Predictive fac-
tors for conversion to open
surgery during laparoscopic
cholecystectomy. Cumhuriyet
Medical J. 2013;35:510-517. DOI:
10.7197/1305-0028.2010

Buchler MJ et al. Acute chole-
cystitis: early versus delayed
cholecystectomy, a  multi-
center randomized trial (ACDC
study, NCT00447304). Ann
Surg. 2013;258(3):385-93. DOI:

85



Vol. 16 No.1 2024

10.3410/f.718105549.793485718

25. Wilson E. et al. A cost utility
and value of information anali-
sys of early versus delayed lapa-
roscopic sholecystectomy for
acute cholecystitis. Br J Surg.
2010.;97:210-219. DOI: 10.1002/
bjs.7170

26. Doa’a Kerwat, Zargaran A,
Bharamgoudar R, Arif N, Bello
G, Sharma B, Kerwat R. Early
laparoscopic cholecystectomy
is more cost-effective than de-
layed laparoscopic cholecystec-
tomy in the treatment of acute
cholecystitis. Clinico Econom-
ics and Outcomes Research
2018; 10: 119-125, DOI: 10.2147/
CEOR.S149924

27. Gallagher TK, Kelly ME, Hoti E.
Meta-analysis of the cost-effec-
tiveness of early versus delayed
cholecystectomy for acute
cholecystitis. BJS Open 2019;
3 (2): 146-152, DOI: 10.1002/
bjs5.50120




