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Abstract 

Background  Acute calculus cholecystitis affects 10 to 20% of untreated individuals. Thus, the surgical community 
has argued for decades over whether an earlier or later cholecystectomy is better for this condition.

Objectives  To compare surgical results, morbidity, and mortality and determine the best timing for surgical interven-
tion among patients with gallstones.

Patients and methods  This prospective cohort study was conducted in Erbil Teaching Hospital, Erbil, Iraq, from Jan-
uary 2013 to December 2023 on 767 patients with acute cholecystitis or symptomatic cholecystolithiasis. Patients 
underwent various types of cholecystectomy (early, intermediate, late, and elective) based on when surgery was con-
ducted after the onset of symptoms. Then, medical treatments were advised, and they were followed up for six weeks. 
Finally, patients’ physical health, postoperative infection severity and complications were assessed, despite reporting 
patients’ age, gender, operation type, chances of conversions, durations of procedure, and hospital stay.

Results  Most patients were females (72.1%), experienced laparoscopic technique (98.44%), and had ASA II 
(n = 548, 71.44%). The mean age of patients was 48.40 ± 67.14 years, the mean operation time was 50 ± 30.89 min, 
and the mean hospitalization time before and after operation was 1.0 ± 0.47 and 2.75 ± 1.63 days, respectively. Most 
patients from the intermediate group (n = 83) opted for a postponed strategy. Chronic inflammation (grade 0 infec-
tion severity) was highest in most patients of the delayed (67.2%) and intermediate groups (53.01%). Most patients 
had no complications (score 0), and the least had severe complications.

Conclusion  Delayed surgical intervention was harmless and may even be superior to immediate treatment for acute 
cholecystitis. The morbidity and mortality hazard remains high even in the most severe cases, especially for individuals 
who received early and intermediate therapy.
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Introduction
Gallstone disease is more common in women than men. 
Gallstones affect 10–15% of adults in developed coun-
tries. Acute calculus cholecystitis (ACC), the most severe 
form of gallstone disease, can develop in 20% of symp-
tomatic individuals, and it affects 10–20% of untreated 
individuals [1]. The risk for gallstone-related morbidities 

*Correspondence:
Azhy Muhammed Dewana
azhy.rwandizy@hmu.edu.krd
1 Department of Surgery, College of Medicine, Hawler Medical University, 
Erbil, Iraq

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12893-025-02851-7&domain=pdf


Page 2 of 9Dewana et al. BMC Surgery          (2025) 25:199 

was 14%, 19%, and 29% at six weeks, 12 weeks, and 1.0 
years, respectively, for patients who had ACC but did not 
undergo surgery. Repeated symptom sufferers are more 
likely to develop biliary colic (70%), biliary tract blockage 
(24%), or pancreatitis (6%) [2].

The optimal time for ACC surgery has long been a con-
tentious topic of discussion. Few studies have compared 
the effectiveness of surgical and non-invasive treatments, 
especially for individuals with high surgical risks. Thera-
peutic options, the type of surgical procedure, the cat-
egorization and strategic planning of a more significant 
surgical risk population, and other aspects have been the 
subject of debate, as have the necessity and technique for 
diagnosing the existence of probable coexisting biliary 
duct stones during ACC [3, 4].

It is difficult to distinguish between supposed gall 
bladder inflammation and other ACC symptoms. The 
ACC scoring system has yet to be authorized, and it is 
challenging to decide due to the wide range of therapy 
options available for a given grade on cholecystitis sever-
ity. To investigate these claims and provide guidelines for 
the diagnosis and therapy of ACC, the World Society of 
Emergency Surgery (WSES) convened a consensus con-
ference (CC) [5].

The surgical community has argued for decades over 
whether an earlier or later cholecystectomy (CCY) is bet-
ter for this condition. During the first stages of biliary 
colic, Graham et  al. were the first to call for immediate 
surgical intervention [6]. Their death rate in 1938 was 
3.59%, compared to 10% in areas with a delayed strat-
egy. According to a Cochrane meta-analysis, early lapa-
roscopic cholecystectomy (ELC) appears harmless and 
might reduce the entire stay in the hospital [7]. Another 
meta-analysis found no distinction between ELC and 
conventional therapy regarding mortality, bile duct dam-
age, bile leaks, or conversions [8]. They concluded that 
ELC is preferable to delay laparoscopic cholecystectomy 
(DLC) [9], as it is effective and safe [10] and might be bet-
ter [11].

We argue the results of the previous studies to avoid 
patients with severe cholecystitis, which may not be 

generalizable to real-world clinical circumstances since 
our clinical experience differs from theirs. All last clinical 
work has been done in a controlled laboratory [12]. Thus, 
we combined the findings of histopathological analysis, 
the STROBE recommendations, and the Clavien-Dindo 
morbidity scores in most of our CCY patients [13, 14] to 
compare surgical results, morbidity, and mortality and 
determine the best timing for surgical intervention.

Patients and methods
Study design and setting
This prospective cohort study was conducted in Erbil 
Teaching Hospital, Erbil, Iraq, from January 2013 to 
December 2023 on 767 patients who had ACC or symp-
tomatic cholecystolithiasis and underwent various types 
of CCY based on the onset of appearing symptoms 
(Fig. 1).

Inclusion criteria
Patients aged 18–80 years old suffered from ACC or 
symptomatic cholecystolithiasis.

Exclusion criteria
Patients with previous abdominal surgery were excluded 
to minimize potential confounding factors. Prior surgi-
cal interventions can lead to adhesions, anatomical dis-
tortions, and altered physiological responses, which may 
significantly affect the study outcomes. Also, patients 
with uncontrolled coagulopathy were excluded due to 
safety concerns and potential impact on study parame-
ters. Coagulopathy increases the risk of bleeding compli-
cations and may necessitate additional interventions that 
could influence the primary outcomes.

Study protocol
The patient’s age and gender were reported, and a diag-
nosis of AC was made (clinical, laboratory, and imaging 
findings) using the Tokyo Guidelines (TG18) diagnostic 
criteria [15]. Still, when a definite diagnosis could not be 
made, the patient was reassessed every 6—12  h. Ultra-
sonography (US) was used for initial diagnosis to identify 

Fig. 1  Patients journey from symptoms to surgery
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gallbladder wall thickening, pericholecystic fluid, and 
the presence of gallstones. In cases where US findings 
were inconclusive, additional imaging such as Computed 
Tomography (CT) or Magnetic Resonance Imaging 
(MRI) was used to support the diagnosis. For reassess-
ment of patients, repeat imaging was performed when 
clinically indicated, such as in cases of worsening symp-
toms or suspicion of complications (e.g., gallbladder per-
foration and abscess formation).

The diagnostic criteria depend on the appearance of ≥ 3 
of the following indications by the patient: discomfort in 
the right hypochondrium, an optimistic Murphy’s sign, a 
high white blood cell count (WBC; > 11 × 109 cells/L), and 
a high temperature. The classification of early, interme-
diate, delayed, and elective CCY was based on a combi-
nation of institutional protocols and existing literature. 
Consequently, the patients were divided into four groups 
based on when surgery was conducted after the onset of 
symptoms. Surgical intervention within the first 72 h was 
considered an early CCY group, and within 4–10 days of 
symptom onset was considered intermediate CCY. Sur-
gery that was postponed until the symptomless period 
(6–12 weeks following the beginning of symptoms) was 
considered delayed CCY. However, patients with colicky 
pain and not found to have AC (symptomatic cholecys-
tolithiasis) were considered as elective CCY group. These 
classifications were used to assess the impact of surgical 
timing on patient outcomes, and the specific timeframes 
followed our institution’s guidelines for the management 
of AC.

Surgical operation
Under general anaesthesia, four ports laparoscopic 
approach through 10 mm ports via umbilical and epigas-
tric incision and two 5 mm ports through hemi-abdomen 
were made. After 12 mmHg pneumo-peritoneum by 
CO2, the gall bladder was retracted, and the Calot’s tri-
angle was skeletonized. Then, titanium clips were used 
to clip the cystic artery and duct. After complete dissec-
tion of the gall bladder from its bed, it was placed in a 
retrieval pouch and retrieved via the epigastric incision 
under direct vision. Minor bleeding was cauterized and 
drained left sub-hepatically when needed. Finally, medi-
cal treatments were applied, and patients were followed 
up for six weeks. Moreover, patients’ physical health was 
classified according to the American Society of Anaes-
thesiologists (ASA) risk score, and patients were scored 
according to the severity of the systemic illness. ASA I 
refers to persons in good health; ASA II describes those 
with moderate systemic disease; ASA III describes those 
with severe systemic sickness; and ASA IV describes 
those with fatal systemic illness. Furthermore, the 
onset of symptoms, laparoscopy procedures, chances of 

conversions, durations of procedures, hospital stay before 
and after CCY, fatalities, and comorbidities were taken 
into consideration. Additionally, the diagnostic histopa-
thology grades were classified as 0 (chronic inflamma-
tion), 1 (acute inflammatory erosive disorder), 2 (abscess, 
empyema, ulcer-phlegmonous alterations, and necrosis), 
3 (covered perforation from acute inflammation, with or 
without peritonitis).

The Clavien–Dindo complication score (0–5) [16] 
was utilized to categorize the complications observed 
among groups, such as wound infections, bile leaks, and 
intra-abdominal abscesses. A grade zero indicates the 
absence of complications. In contrast, grade 1 indicates 
any change from the expected postoperative course that 
does not necessitate further medical treatments, such 
as medication, surgery, endoscopy, or imaging. Grade 2 
complications allowed for therapeutic regimes, such as 
antiemetics, antipyretics, analgesics, and physiotherapy, 
but not pharmacological treatment with medications or 
blood transfusions. Grade 3 complications necessitate 
procedures, such as surgery, endoscopy, or radiology, 
while grade 4 is life-threatening and requires intermedi-
ate or intensive care. Finally, grade 5 complications result 
in the patient’s death. Mild complications are classified as 
Clavien-Dindo, grades 1 and 2, whereas severe complica-
tions are classified as grades 3–5.

Patients’ outcome
Primary outcome
The primary outcome measure was to evaluate and com-
pare postoperative complications based on the Clavien-
Dindo classification and the timing of the CCY (early, 
intermediate, delayed, or elective).

Secondary outcomes
They include mortality within six weeks after surgery, 
laparoscopic-to-open conversion rate, hospital stay time 
immediately before and also after surgery, duration of 
surgery and any operative complications, readmission 
rates and need for re-intervention, correlation between 
histopathological findings and clinical severity after sur-
gery, and lastly comparison of results according to the 
ASA classification and histopathological grades.

Follow‑up protocol
‑Initial follow‑up within 6 weeks post‑operation
Using the Clavien-Dindo scale, the patients were regu-
larly monitored for postoperative complications. If a 
patient’s symptomatology has worsened, he/she can be 
monitored more frequently with clinical evaluations 
and advanced imaging techniques. Generally, a patient 
demonstrably doing well would not be subjected to any 
further testing.
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‑Scheduled reassessments
Patients who exhibit chronic or deteriorating complaints 
would have additional imaging examinations (US, CT, 
or MRI). For the latter group, which has yet to arrive at 
a clear diagnosis, further evaluations must be instituted 
every 6–12 h.

‑Histopathology and clinical evaluations
Histopathology grades were used to evaluate the sever-
ity of inflammation and the development of complica-
tions. The ASA classification was chosen to segregate 
the patient’s health state, reflecting their general physical 
health status.

‑Hospital readmissions and long‑term monitoring
Patients were discharged after conservative treatment 
and monitored for potential readmissions. Readmission 
was considered for patients showing untreated clinical 
indicators.

Statistical analysis
Two R software platforms, R1.1–2 and R3.3.2, were used 
to analyze the data. A Kruskal‒Walli’s test was used to 
compare the non-parametric data (histology, the level of 
histologic changes, and the ASA risk category) among 
groups. Dunn’s test with Bonferroni correction for mul-
tiple comparisons was also applied for post hoc pairwise 
comparisons. Two-tailed tests yielded significant results 
at the p ≤ 0.05.

Results
Based on the onset of appearing symptoms, most 
patients underwent elective CCY (n = 488, 63.6%), fol-
lowed by delayed CCY (n = 134, 17.5%), then intermedi-
ate CCY (n = 83, 10.8%), and early CCY (n = 62, 8.1%). 
Regarding the gender distribution among patients, 
most of them were females (n = 553, 72.1%), and the 
least were males (n = 214, 27.9%), with significant dif-
ferences between them (p ≤ 0.05). The mean age of the 
patients was 48.40 ± 17.14 years, with the delayed CCY 
group having the oldest population (54.61 ± 21.8 years) 
and the intermediate CCY group having the youngest 
population (42 ± 17.9 years). Thus, a significant differ-
ence was seen between patients’ age in different groups 
(p = 0.002). Regarding the patient’s physical health, most 
of them were classified as ASA II (n = 548, 71.44%), fol-
lowed by ASA I (n = 138, 17.99%), then ASA III (n = 63, 
8.21%), and most minors as ASA IV (n = 18, 2.34%). Sig-
nificant differences existed between the study groups 
for the ASA classification (p = 0.0002). The mean opera-
tion time was 50 ± 30.89 min, in which the elective CCY 
group reported the shortest time (40 ± 23.07 min). In 
contrast, the delayed CCY group reported the most 

extended duration (56 ± 29.49 min), with a significant 
difference among groups (p = 0.003). Among patients, 
only 12 required open surgery (1.56%), while the rest 
underwent laparoscopic technique (n = 755, 98.44%) 
(p ≤ 0.05). The need for hospitalization before CCY was 
1.0 ± 0.47 days, of which the intermediate CCY group had 
the longest (3.0 ± 0.97 days), followed by the early CCY 
group (1.0 ± 0.94 days). At the same time, neither delayed 
nor elective CCY groups stayed before the operation 
(p ≤ 0.005). Whereas the mean hospitalization among 
groups after the CCY was 2.75 ± 1.63 days, with the high-
est duration in the early CCY group (4.0 ± 3.16 days), fol-
lowed by the delay CCY group (3.0 ± 1.0 days) (p = 0.002) 
(Table 1 and Fig. 2).

Regarding the intermediate group, 19 patients (22.89%) 
opted for a postponed strategy; they left the hospital six 
days after admission but underwent surgery due to not 
improving their clinical indicators. The average time 
between the beginning of symptoms and admission to 
the hospital for these patients was two days. Simulta-
neously, 20 patients (24.09%) were readmitted despite 
being able to be discharged following successful con-
servative treatment. Moreover, in the same group, as a 
result of the need for diagnostic procedures (endoscopic 
retrograde cholangiopancreatography, gastroscopy, and 
cardiology procedures), as well as the presence of comor-
bidities (acute pancreatitis and coagulopathy), 44 patients 
(53.01%) ultimately underwent surgery following seven 
days of hospitalization (onset of symptoms after 48 h). 
Hospitalization occurs on average two days following the 
beginning of symptoms; therefore, this is the standard 
time frame between the two scenarios. Following a re-
evaluation in the operating room, surgery was performed 
on 83 patients, with a median time from symptom start 
to surgery of 4–10 days.

Regarding the histopathological grading for infection 
severity of the operation sites after CCY, acute/chronic 
inflammations, erosive disorder, ulceration, abscess, 
empyema, necrosis, and covered perforation with/with-
out peritonitis were observed as complications of severe 
cholecystitis among patients. Of which, chronic inflam-
mation (grade 0 infection severity) was highest in most 
patients of the delayed (n = 90, 67.2%) and intermediate 
CCY groups (n = 44, 53.01%). However, covered per-
foration from acute inflammation, with/without peri-
tonitis (grade 3 infection severity), reported the lowest 
among all CCY groups. Thus, significant differences were 
observed between all grades regarding infection severity 
and CCY types (p = 0.012) (Table 2).

Concerning postoperative complications among groups 
using Clavien‒Dindo complication scores, most patients 
in all groups had no complications (score 0), and the 
minor patients had grade 5 complications that resulted in 
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Table 1  Patients’ social and clinical characteristics

ASA American Society of Anaesthesiologists

*: Significant difference

Variable Patients Group underwent Cholecystectomy Total (n = 767) p-value

Early (n = 62) Intermediate (n = 83) Delayed (n = 134) Elective (n = 488)

Frequency (%)
Gender
  Female 33 (53.3) 49 (59) 92 (68.8) 379 (77.66) 553 (72.1) ≤ 0.05*

  Male 29 (46.7) 34 (41) 42 (31.2) 109 (22.34) 214 (27.9)

ASA risk score
  I 14 (22.6) 19 (22.9) 28 (20.9) 77 (15.77) 138 (17.99) 0.0002*

  II 30 (48.4) 49 (59.03) 87 (64.9) 382 (78.3) 548 (71.44)

  III 11(17.74) 6.0 (7.22) 18 (13.43) 28 (5.73) 63 (8.21)

  IV 7.0 (11.3) 9.0 (10.84) 1.0 (0.74) 1.0 (0.2) 18 (2.34)

Operation type 

  Laparoscopic technique 59(95.16) 80 (96.38) 132 (98.50) 484 (99.18) 755 (98.44) ≤ 0.05*

  Conversion to open 3.0 (4.83) 3.0 (3.61) 2.0 (1.5) 4.0 (0.82) 12 (1.56)

Mean ± SD
Age (Years) 48 ± 22.04 42 ± 17.9 54.61 ± 21.8 49 ± 21.63 48.40 ± 67.14 0.002*

Operation time (Minute) 54 ± 38.28 50 ± 32.73 56 ± 29.49 40 ± 23.07 50 ± 30.89 0.003*

Hospital stay (Days)
  Before surgery 1.0 ± 0.94 3.0 ± 0.97 0.0 ± 0.0 0.0 ± 0.0 1.0 ± 0.47 ≤ 0.05*

  After surgery 4.0 ± 3.16 2.0 ± 1.37 3.0 ± 1.0 2.0 ± 1.0 2.75 ± 1.63 0.002*

Fig. 2  Patients distribution and sociodemographic. CCY: Cholecystectomy
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the patient’s death (n = 3, two patients in early and 1 in 
intermediate CCY group) (Table 3). The causes of death 
were severe sepsis, multi-organ failure, and cardiovascu-
lar complications following extensive gallbladder infec-
tion and peritonitis. Additionally, there was a 3.2% drop 
in the complication score in the early CCY group, 1.2% 
in the intermediate CCY group, and no change in the 
delayed and elective CCY groups, according to the modi-
fied linear rank statistics.

Discussion
Clinical experience suggests that early surgery for ACC 
carries the most risk, and this prospective study con-
firmed that, contradicting previously reported results. 
These findings may differ from those of other studies 
since only mild instances of cholecystitis were included in 
other investigations [11]. In contrast to earlier research, 
this study’s early CCY group included a sizeable number 
of severe cases, as validated by pathology reports [17].

There is ongoing discussion over how best to catego-
rize the severity of ACC. Based on the grading scores and 
associated therapy suggested by the latest Tokyo Guide-
lines (TG18), ELC is the treatment for ACC of grade I 
(low severity). At the same time, prompt CCY is advised 
for ACC of grade II (moderate severity) in specialized 

facilities. However, percutaneous or surgical gallbladder 
drainage should be performed immediately in cases of 
ACC of grade III to address organ failure and severe local 
inflammation. Due to the challenges associated with per-
forming an early CCY, medical management and post-
ponement of the procedure are often needed. When CCY 
is warranted, delayed/elective CCY should be carried out 
[18].

The TG18 categorization was called into doubt by the 
World Society of Emergency Surgery- 2022 Guidelines 
because of a lack of clinical validation. To date, no ran-
domized controlled trial has evaluated the effectiveness 
of varying the extent of surgical intervention for patients 
with ACC, as it’s impossible to randomly assign people 
who need immediate care. In the current study, patients 
in the early CCY group that required immediate treat-
ment would not have been arbitrarily divided into early 
or late arrivals [19]. In contrast to previously reported 
studies, we did not find increased mortality (2.9%) among 
treated patients in this group, which is similar to that of 
the German death rate (2.8%) for emphysematous chol-
ecystitis [20]. Another healthcare institution discovered 
the same rate of death (3.0%) in the  highest category 
[19]. The biggest flaw of this study is its prospective 
nature; thus, senior surgeons’ subjective decisions on 

Table 2  Postoperative infection severity grade according to the histopathological change

Grade 0: Chronic inflammation, 1: Acute cholecystitis, 2: Acute cholecystitis with abscess formation and sores, 3: Acute inflammatory rupture with or without 
perforation

*: Significant difference

Infection severity grade Patients Group underwent Cholecystectomy p-value

Early (n = 62) Intermediate (n = 83) Delayed (n = 134)

Frequency (%)
  0 14 (22.6) 44 (53.01) 90 (67.2) 0.012*

  1 20 (32.3) 21 (25.3) 28 (20.9)

  2 21 (33.9) 12 (14.5) 8.0 (5.97)

  3 7.0 (11.3) 6.0 (7.2) 8.0 (5.97)

Table 3  Clavien–Dindo complication score

0: No complication, 1: Complications necessitate the use of further medical treatments, 2: Complications allowed therapeutic regimes, 3: Complications necessitate 
procedures, 4: Life-threatening complications and require the intermediate or intensive cares, 5: Complication results in patients’ death

Score Patients Group underwent Cholecystectomy

Early (n = 62) Intermediate (n = 83) Delayed (n = 134) Elective (n = 488)

Frequency (%)
  0 44 (70.96) 54 (65.1) 104 (77.6) 421 (86.3)

  1 4.0 (6.5) 13 (15.7) 19 (14.17) 26 (5.3)

  2 9.0 (14.5) 9.0 (10.84) 7.0 (5.22) 23 (4.7)

  3 2.0 (3.2) 4.0 (4.8) 2.0 (1.5) 17 (3.5)

  4 1.0 (1.6) 2.0 (2.4) 2.0 (1.5) 1.0 (0.2)

  5 2.0 (3.2) 1.0 (1.2) 0.0 (0.0) 0.0 (0.0)
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patient grouping and treatment strategy introduced bias 
[21]. As previously stated, a trial comparing an early vs. 
delayed approach is not possible in cases of severe ACC 
(emphysematous, perforated, abscessed, gangrenous, or 
necrotizing). Treatment bias cannot be addressed with-
out validating the distinction between mild, moderate, 
and severe cases. An ACC diagnosis by a senior sur-
geon is more reliable than one based solely on patient 
history, physical findings, or laboratory results [22, 23]. 
This research’s histologic findings in the CCY tissues cor-
roborate the clinical intuition underlying the emergency 
strategy. The early approach, in other words, is an urgent 
matter. Another possible issue in this study is that we had 
little say in the kind and validity of the initial measures 
used. The already available data can be lacking critical 
information, incorrect, or measured in a way that is not 
optimal for providing an answer to the study question 
[24]. Otherwise, assessments of our record-keeping show 
physicians’ high degree of conformity to predetermined 
norms. We are confident in these findings and the reli-
ability of the standard metrics included in this analy-
sis (such as operative technique, histopathology, rate 
of conversion, operative time, and length of stay in the 
hospital).

Regarding the correlation of histopathological out-
comes with surgical timing and outcomes, in elective and 
delayed CCY groups; a predominant proportion exhib-
ited chronic inflammation (grade 0) implies that these 
groups did surgery at a stage where the inflammatory 
process must have stabilized, which emanated in fewer 
intraoperative complications and a better postoperative 
period of recovery. Regarding the early and intermediate 
CCY groups; the latter group had more acute inflamma-
tory changes, empyema, and necrosis, especially in cases 
where surgery was performed between 24—48 h post-
symptom onset that correlated with longer operative 
times, longer postoperative hospital stays, and a greater 
incidence of Clavien-Dindo complications including 
the three deaths that were observed owing to extremely 
severe infection and poor multiple organ failures. 
Whereas in the intermediate CCY group, patients were 
found to have a mixed bag of histopathological findings, 
for some had to delay the surgery owing to the failure of 
conservative management or comorbidities. The higher 
proportion of those with infection-related complications 
in the group necessitated a more prolonged period of 
hospitalization. Taken together, these findings indicate 
that surgical timing effectively influenced the severity of 
histopathological changes, consequent management dif-
ficulties, and the recovery period of the patients.

Clinical decision-making was not standardized in this 
study but instead left to the discretion of each partici-
pant and the potentially biased view of each attending 

surgeon. This leaves our research vulnerable to the biases 
of particular surgeons. Hence, this study demonstrates 
that early CCY is associated with a lower complication 
rate and improved outcomes than delayed or elective 
procedures. These findings support the growing body of 
evidence advocating for early surgical intervention in AC, 
aligning with TG18 and American College of Surgeons 
guidelines, which recommend ELC in suitable patients 
to reduce morbidity and hospital stay. Thus, from a clini-
cal decision-making perspective, patients with stable 
vital signs and no severe comorbidities should undergo 
early surgery to minimize complications and expedite 
recovery.

In contrast, intermediate and delayed surgeries should 
be considered cautiously, primarily for patients requiring 
initial stabilization or when early surgery is not feasible. 
Finally, elective CCY should be limited to cases where 
inflammation has subsided, and surgery can be planned 
safely. By integrating these findings into surgical deci-
sion-making, healthcare providers can optimize patient 
outcomes and resource utilization. We have strengthened 
the discussion section to reflect these points, empha-
sizing the alignment with international guidelines and 
the importance of early surgical intervention whenever 
feasible.

Since this study was conducted at a single location 
(Erbil City), it is paramount. When contrasting the death 
rates of the early and delayed CCY groups, however, we 
find that the GRADE approach can be helpful when deal-
ing with situations that have a significant impact, as it 
enables better decision-making—observational research 
findings are to be treated as rigorously as those from ran-
domized controlled trials [25]. Overall, we believe this 
study reflects an actual medical practice situation despite 
the study’s limitations.

While we attempted to minimize bias through care-
ful patient selection and standardized management pro-
tocols, formal statistical adjustments for these potential 
confounders were not performed. However, we ensured 
consistency using objective diagnostic criteria and uni-
form treatment approaches. Additionally, subgroup anal-
yses based on clinical severity (e.g., mild vs. severe cases) 
were considered to provide further insight.

This study has several limitations. While efforts were 
made to minimize confounding, factors such as comor-
bidities and disease severity may have influenced out-
comes and were not fully adjusted. Additionally, the 
exclusion of patients with previous abdominal surgery 
and uncontrolled coagulopathy, though justified for 
surgical safety, may have impacted generalizability. 
Imaging was not explicitly included in the reassessment 
criteria, which could have influenced diagnostic con-
sistency. Lastly, while the Clavien-Dindo classification 
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was used for complication analysis, future studies with 
a larger dataset could provide a more detailed explora-
tion of specific complications and their impact on sur-
gical outcomes.

Conclusions
Delayed surgical intervention was harmless and may 
even be superior to immediate treatment for AC. 
Delayed CCY is likely not associated with increased 
morbidity, and therefore, selected patients with AC 
may safely undergo it as an alternative to early or inter-
mediate surgery. The group that had delayed surgery 
had a higher proportion of chronic inflammations and 
lower complication rates than the early and intermedi-
ate CCY groups; hence, the surgical delay would allow 
for additional stabilization before surgery, meaning 
decreased intraoperative risk.
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