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Abstract:
Background: Acute biliary pancreatitis (ABP) is a clinically important and rising disease in
the pediatric and adolescent age group, especially in low- and middle-income countries
experiencing epidemiological changes in biliary disease. The most common etiological
mechanism is cholelithiasis-mediated pancreatic ductal obstruction. Although the use of
international guidelines in promoting early definitive surgical intervention has been a constant
agenda, in resource constrained systems like the public health infrastructure in Iraq, application
has remained patchy because of multifactorial structural and logistical impediments.
Purpose: To determine the difference in the 90-day pancreatitis recurrence and cumulative
healthcare resource use between pediatric patients (aged 6-18 years) with mild-to-moderate
ABP who underwent early cholecystectomy (<72 hours of diagnosis) and those with deferred
surgery (>6 weeks post-discharge).
Methods: It was a prospective observational cohort study carried out at Al-Zahra Teaching
Hospital, Wasit, Iraq (January 2021 September 2024). Patients meeting the Revised Atlanta
Classification criteria of mild-to-moderate ABP were divided into an early cohort (Group E: n
= 58) or a deferred cohort (Group D: n = 54). The most important endpoint was 90-day
recurrent pancreatitis; others were cumulative inpatient days, 30-day readmission,
postoperative complication per Clavien-Dindo grading, and systematic characterization of
delay determinants.
Results Recurrent pancreatitis was found in 3.4% of Group E and 24.1% of Group D (p <
0.001), with an absolute risk reduction of 20.7 percentage points and a number-needed-to-treat
of five. Although the initial picture showed a slightly prolonged stay in Group E (4.2 vs. 3.1
days; p = 0.012), the total inpatient burden at 90 days was significantly less (5.3 vs. 8.9 days;
p <0.001). The profiles of perioperative complications were similar (1.7% vs. 3.7%; p = 0.59).
Multivariable analysis established that early cholecystectomy is an independent protective
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factor (aOR = 0.11; 95% CI: 0.02-0.54; p =0.007). Health system-level factors accounted for
74% of all procedural delays.

Conclusion: The early cholecystectomy within 72 hours of ABP diagnosis offers significant
clinical and economic advantages in children in the Iraqi tertiary public hospital without
increasing perioperative complication risk. To scale this approach, it is necessary to have
targeted structural reforms in the health system, which is in keeping with Sustainable
Development Goal 3.

Keywords: Acute Biliary Pancreatitis; Cholecystectomy Timing; Pediatric Surgery; Recurrent
Pancreatitis; Healthcare Utilization; Surgical Access; Irag; Health System Barriers;

Laparoscopic Cholecystectomy; SDG 3.
uaild\

S8 G aivne ) 55 s Uy e Laga Lia o (ABP) 2lad) (5 51 jieall Gl ySil) Gilgil) aal; 40181
8 Al sl yad agls ) daws giall g (mddiall Jaall ) Glalll 8 Lews Y ccpial el 5 JladaY!
C @u\ Apaaly Sl 3L slaws) e sad SISV Al 309 Jiasiy 4 ) jhall ol gl al
)m\)yu\@\ﬁj\d;m\}ﬂujﬂ\wﬂ\kju\e\m\u\&” 3 all eas

Y (B S Agiadl daladl daall 4y Jie) o)) sall 33 same Aabail) & Gadail) G V) ALl sl
Jaza & (5l daas A yall cpa (& ad) | el sall Ba2ecie At )Sjm&guujum\)ud\}
Al G Al Ale 1 ) sal Sl aladiu ‘L“J:’ 90 Joa (b Sl clgdll ) S
S Tasel) A (5l paeall el ,Sil) Cleilly cbadll (Lile 18-6 (e palee 7 51 %) JikaYl
RO REAPFRER (ua.t';.iﬂ\ e dela 72>) Sadl 5l el Juaiivd dleal | grad (1) 5 cdaws siall
(Cohort) a_ﬂ)J\ M\JJ ‘UA@-\A-“ (‘_é.m.\.uud\ ( CJJ;M Azl @-"L\&\(>6 ‘dA}A ‘\A\)AJ \M
&) 2021 iy o) Bl daud s Aadlaey aledll ol ja 3l Ak b G yal Al va
Al by HSall gty " Jamall W oyt julaal (0 sisall (aia pall apni a3 (2024 o
Jaaill de gana (58 = 230 E: de sanall) Suall Jaill de gana i gana () Jans giall ) agesl)
Ot (g ol Sl gl ) S e ) Al Al culS (54 = 222 D e senall) a5l
Las 30 DDA Jiayl sale)y i) 8 aysiill Bl sl g aY) Ll ciladis da sy 90
il il s agiall Cana gl g ¢ i NS Capal® 1168 g daal jall cilicliadll
24.1% e 5 Sl de gendll (43,400 Ay el Sl Gl ) S aa g Ala) ) ss
222l il g Ay gia Adasi D(),7 08 Adllaal) ).Lt;,d\‘;uau;.ﬂ@ (p < 0.001)4s yall de sanall
d}la\ a8 L_Ug_}a\ 4,)3}‘}[\ G._ﬂ_\.ﬂ\ u\ ol Mlﬁ‘g\ dda Laas a4 Aad! (NNT) e gl
90 i aysiill  Maa¥) scaal) 0 V) ¢ p = 0.012) 05 3.1 Jiia (4.2 3_Ssal) Ao sanall & L8
daljall cilie Loadll cilile cuilS; cilielaall p < 0.001).¢05 8.9 Jilda (5.3 LS 8 (S Ly
2aie Jaladl) cugils aamtal) Julast) (p = 0.59¢%3.7 J&al.7% ) e sanall (pn dgiliia
s Al Glwd (Q0R = 0.11).Jiias dlea ale Sl 3,1 el Juaiind ol @l il
Aaaljall cillend) Pu Y aen (074%  oxall pUailly Aslaiall Jal sall

Aall (s sl uby Sl gl (andilis (e de b 72 A Suall 3 )1 all Juaiind i 5; g Likiud)
Cipta sl 8L ) (58 bl el e Sall il & JEbI 5 S Apalal g 4y 5 L e
AUaill 3 Aiagivee 4la ladla) ela) 5 ysmall o czmedll 138 asanily sl ja Clicliae
Aalaiosall dpatil) Calaal cpe CAlEN Cargll aa iilay Lay ¢ oaall

Cll) ¢ JilY Aal ja 63 ) all Jualivd cud 65 ealal) (5 5l jtuall uly Sl gl sdalital) cilals])
3l se 408 all fal all leadll Al Jsea sl shaaaall dle 50 ) g Sl ¢and yall (uly Sl
(SDG 3) daliusall dpaiill Calaal (e allill Coagll ¢ jlaially 3 ) jall Jlaliv ¢ auall alail

59 | Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



Introduction

ABP is a clinically significant and increasingly studied inflammatory disease of the pancreas
in the pediatric and adolescent population. Traditionally theorized as an adult-dominated
condition, ABP has experienced an interesting epidemiological transition during the last 20
years, with the accumulating data of multinational registries indicating a significant increase in
incidence in all age groups of the pediatric age category, especially in low- and middle-income
nations undergoing changes in nutritional habits and biliary diseases rates [1, 2]. The
INSPPIRE (International Study Group of Pediatric Pancreatitis: In search of a cure) consortium
has presented historic population-based information validating that the etiologies of gallstones
contribute disproportionately to the overall burden of pediatric acute pancreatitis in resource-
strained settings, and biliary causes have been found in an estimated 15-25 percent of all cases
of disease presenting to tertiary referral centers.

In contrast to non-biliary etiologies of pediatric acute pancreatitis that have rather mild
recurrence risks after cessation of the acute episode, ABP is defined by a significantly higher
risk of relapse in the absence of complete control of biliary source. Recurrence rates among
patients who do not receive timely cholecystectomy are consistently reported in population-
based and registry data, exceeding 30% within 90 days of the index episode, and some cohorts
have reported up to 50 percent recurrence rates at one year [2, 4]. Every recurrent episode has
cumulative risk of complications, including development of chronic pancreatitis, exocrine
insufficiency, endocrine dysfunction, and increased rate of progression of the biliary disease,
which increases the morbidity of individuals and overall burden to the healthcare system [5].
Following this evidence, international clinical practice guidelines such as those developed by
the International Association of Pancreatology and the American Pancreatic Association
(IAP/APA), those issued by the European Society of Paediatric Gastroenterology, Hepatology
and Nutrition (ESPGHAN) and the European Pancreatic Club [6] all recommend
cholecystectomy during the first hospital admission of patients with mild-to-moderate ABP [5,
6]. Level I evidence from randomized controlled trials demonstrates substantial reductions in
recurrent biliary events, secondary complications including cholangitis and gallstone ileus, and
cumulative direct healthcare costs — supporting an operative window within 72 hours of
diagnosis following biochemical stabilization and confirmation of common bile duct patency
[5, 7]. Meta-analyses of early versus interval cholecystectomy further support the superiority
of same-admission surgery for recurrence prevention and total hospitalization burden, without
increasing perioperative risk [12, 13].

Although this international evidence base is strong, compliance with the timely surgical
intervention in the Iragi and other similar resource-constrained hospitals is still not optimal. A
combination of structural and functional obstacles such as chronically overutilized operating
theatres with limited weekend accessibility, fragmented primary-to-secondary care referral
systems, inadequate availability of dedicated pediatric surgical groups, limited institutional
financial resources, and suboptimal caregiver health literacy all contribute to procedural
deferral, often taking more than six weeks after the index episode [3]. These obstacles have
been put in a systematic form of documentation in regional reports of surgical care accessibility
in central Irag wherein delays in final biliary intervention are frequent and can mainly be
ascribed to systemic breakdowns instead of patient or family issues [3, 10]. More importantly,
the clinical and economic downstream outcomes of such delays re-hospitalization, increased
resource use, and needless family psychosocial cost are only poorly measured in the present
regional setting because there is a severe lack of locally generated prospective data.

The current study aimed to fill this evidence gap via a prospective cohort study at Al-Zahra
teaching hospital in Wasit, Irag comparing clinical, economic, and health system level
outcomes in pediatric patients with ABP who underwent laparoscopic cholecystectomy at early
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timepoints (<72 hours) and deferred timepoints (>6 weeks). We theorized that early surgery
would result in a significant and clinically meaningful decrease in 90-day pancreatitis
recurrence and cumulative inpatient resource burden, without an unreasonable increase in
perioperative risk, and that the structural shortcomings of the system most likely to result in
surgical delay would be amenable to institutional change. In addition to its main clinical aims,
this research aims to produce practical regional evidence to inform policy changes and align
pediatric biliary surgical care provision with Sustainable Development Goal 3 (SDG 3: Good
Health and Well-being).

2. Materials and Methods

2.1 Study Design and Setting

This study was carried out as a prospective observational cohort study at the Al-Zahra Teaching
Hospital a 300-bed, state-funded tertiary referral hospital in Wasit Governorate, central Irag,
acting as the main surgical referral hospital to the wider western region. The timeframe of the
study was between January 2021 and September 2024. The methodological transparency was
maintained by the use of the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting framework [15]. The Institutional Review Board of Wasit
University, College of Medicine gave institutional ethical approval (Reference No.:
WU/CM/2021/07). Informed consent was taken in written form by the parent or legal guardian
of all the participants before the enrolment process and verbal consent was also obtained by
patients above the age of 12 years as per national research ethics laws.

2.2 Eligibility Criteria

Potential participants were determined by means of systematic prospective screening of all
inpatient pediatric surgical admissions daily. The diagnostic criteria of ABP were determined
with the Revised Atlanta Classification (2012) [4], which states that to be diagnosed with it, a
person must satisfy at least two out of the following three conditions: (i) acute epigastric or
periumbilical pain typical of pancreatitis; (ii) a serum amylase or lipase level over three times
the upper range of normal; (iii) compatible cross-sectional imaging findings consistent with
acute pancreatitis on computed tomography or magnetic resonance imaging [4]. Inclusion
criteria also required that enrolled patients: were aged between 6 and 18 years; had
ultrasonographic evidence of cholelithiasis and/or biliary sludge on transabdominal
examination within 24 hours of admission; and met predefined surgical stability criteria at the
time of operative assessment, defined as absence of systemic organ dysfunction, hemodynamic
stability, and tolerance of oral intake.

The patients were not included in the study when they presented with severe pancreatitis
complicated with persistent organ failure lasting more than 48 hours; had radiological or
biochemical evidence of choledocholithiasis that required endoscopic retrograde
cholangiopancreatography (ERCP) before surgical planning; had a history of a prior
cholecystectomy or biliary tract surgery; or had a co-occurring medical condition
contraindicating general anaesthesia or laparoscopic surgery (e.g., uncorrected coagulopathy
or severe cardiorespiratory comorbidity).

2.3 Intervention Allocation and Surgical Protocol

This study had a pragmatic and observational design; therefore, participants were not randomly
allocated to intervention groups. The cohort assignment was a product of the institutional
scheduling capacity and as a result of consensus between the pediatric surgery and pediatric
gastroenterology teams during daily multidisciplinary ward rounds. Group E (early
intervention) included patients who had laparoscopic cholecystectomy within 72 hours of the
onset of symptoms or the diagnosis of ABP, and met the surgical stability requirements. Group
D (deferred intervention) was a group of patients that were conservatively treated at the index
admission, who had an elective cholecystectomy scheduled over six weeks after discharge of
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the hospital, reflecting current local practice constraints related to operating room scheduling
and referral pathway inefficiencies. All procedures were performed using a standardized four-
port laparoscopic technique under the direct observation of board-certified pediatric surgeons,
and selective intraoperative cholangiography was used when common bile duct anatomy was
uncertain. In both groups, no conversions to open cholecystectomy were required.

2.4 Outcome Measures

The main outcome of the study was 90-day recurrent acute pancreatitis, which consists of a
new clinically distinct episode meeting the Revised Atlanta Classification criteria [4], which
was verified by laboratory and/or imaging results of the time. Secondary outcomes included:
total 90-day inpatient days; 30-day all-cause readmission rate; incidence of postoperative
complication(s) by the Clavien-Dindo classification (Grades 1-V) [14]; time-to-surgery;
structured prospective categorization of procedural delay determinants into health-system
factors (operating room unavailability, absence of on-call pediatric surgical coverage, and
delayed primary care referral) and patient/caregiver factors (refusal of recommended surgery,
financial or transportation barriers, and missed follow-up appointments). Institutional tariff
schedules were applied to estimate direct 90-day healthcare costs per patient. Follow-up was
conducted via clinic assessments at two- and six-weeks post-discharge and telephone
interviews at 30 and 90 days.

2.5 Statistical Analysis

The data were all inputted into a secure REDCap electronic database and analyzed in IBM
SPSS Statistics (version 28.0). Categorical variables are presented in frequencies and
percentage and compared with the help of the Pearson chi-square test or Fisher exact test.
Continuous variables were evaluated in terms of normality using the Shapiro-Wilk test;
normally distributed data are presented as mean + standard deviation (SD) and compared with
independent samples t-tests, whereas non-normally distributed data are presented as median
and interquartile range (IQR) and are compared using the Mann-Whitney U test. Multivariate
binary logistic regression was done to determine independent predictors of 90-day recurrence
and the covariates of age, sex, ultrasound morphology, and admission CRP were included. The
Hosmer-Lemeshow goodness-of-fit statistic was used to determine model calibration.
Statistical significance was defined as a two-tailed p-value < 0.05. Post-hoc power analysis
confirmed power >90% (a = 0.05) to reject a relative reduction in recurrence of 20%.

3. Results

3.1 Participant Characteristics and Baseline Comparability

Over the study period, 112 pediatric patients fulfilling all eligibility criteria for mild-to-
moderate ABP were prospectively enrolled: 58 in Group E and 54 in Group D. Baseline
demographic and clinical characteristics, presented in Table 1, demonstrated satisfactory
comparability across both cohorts. Mean age was 13.6 + 2.7 years in Group E versus 13.2 £
3.0 years in Group D (p = 0.43). The proportion of female participants was 62.1% and 59.3%,
respectively (p = 0.75). No statistically significant intergroup differences were identified in
body mass index, ultrasound morphology, or admission serum CRP and amylase
concentrations confirming the internal validity of the subsequent outcome comparisons.

Table 1: Baseline Demographic and Clinical Characteristics of Study Participants (N = 112)

Variable Group E (n=58) | Group D (n =54) p-value
Age (years, mean £ SD) 13.6+2.7 13.2+3.0 0.43
Female sex, n (%) 36 (62.1%) 32 (59.3%) 0.75
BMI (kg/m?, mean + SD) 214+3.1 20.9+3.3 0.39
Gallstones on ultrasound, n (%) 49 (84.5%) 45 (83.3%) 0.87
Biliary sludge only, n (%) 9 (15.5%) 9 (16.7%) 0.87
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CRP on admission (mg/L, mean + SD) 98 + 24 102 + 28 0.38

Serum amylase (U/L, mean + SD) 420 + 95 435 + 102 0.36

Note. BMI = Body Mass Index; CRP = C-reactive protein; SD = standard deviation. Group E:
cholecystectomy <72 hours from symptom onset; Group D. elective cholecystectomy >6 weeks post-
discharge.

3.2 Primary Outcome: Incidence of 90-Day Recurrent Pancreatitis

The principal study endpoint - 90-day recurrent acute pancreatitis - was substantially less
frequent in the early intervention cohort. As detailed in Table 2, recurrence occurred in only 2
patients (3.4%) in Group E, compared with 13 patients (24.1%) in Group D (p < 0.001). This
corresponds to an absolute risk reduction of 20.7 percentage points and a number-needed-to-
treat (NNT) of five to prevent one recurrent episode through early rather than deferred surgical
management. The magnitude of this benefit is consistent with findings from analogous
investigations in higher-income settings [5, 11, 13] and underscores the biological rationale for
timely biliary source control in preventing relapsing disease [2, 4].

3.3 Secondary Outcomes: Healthcare Resource Utilization and Perioperative Safety
Table 2 gives a comprehensive overview of the predominant clinical outcomes, both primary
and secondary. Although the primary hospitalization length was also somewhat increased in
Group E (4.2 £ 1.1 days compared with 3.1 £ 0.9 days; p = 0.012) due to the extra operative
preparation and procedure integrated with the primary index admission this initial difference
was offset by significantly lower subsequent healthcare utilization. The aggregate 90-day
inpatient burden was significantly lower in Group E (5.3 £ 1.4 versus 8.9 £ 3.6 days; p <0.001).
Group E had a 30-day all-cause readmission rate of 5.2% compared with 27.8% in Group D (p
= 0.001) and unplanned 90-day emergency department attendances were also lower (3.4%
compared with 20.4%; p = 0.003). Direct 90-day healthcare costs were estimated to be USD
420 in Group E, versus USD 585 in Group D, which is a 28% per-patient cost difference whose
implications have significant consequences on resource allocation in hospital settings in the
public sector, where inpatient capacity is regularly overstretched.

Table 2: Primary and Secondary Clinical Outcomes Stratified by Cholecystectomy Timing

Outcome Measure GrougSI)E (n= Groug4§) (n= p-value
Recurrent pancreatitis at 90 days, n (%) 2 (3.4%) 13 (24.1%) <0.001
Initial length of stay (days, mean + SD) 42+1.1 3.1+09 0.012
Total hospital days, 90-day (mean + SD) 53+14 89+36 <0.001
30-day all-cause readmission, n (%) 3 (5.2%) 15 (27.8%) <0.001
Postopera';l)\ilﬁ (;(());%icr?t(l(;)r; (Clavien- 1 (1.7%) 2 (3.7%) 0.59
Unplanned ER visits, 90-day, n (%) 2 (3.4%) 11 (20.4%) 0.003
Estimated direct (hSz;IIch)care cost, 90-day $420 $585
Note. SD = standard deviation; ER = emergency room. p-values derived from chi-square test
(categorical) or independent t-test (continuous). "—" denotes descriptive comparison only.

Regarding perioperative safety, complication profiles were comparable between cohorts.
Postoperative complications of Clavien-Dindo grade Il or higher were observed in 1.7% of
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Group E and 3.7% of Group D patients (p = 0.59). No patient required reoperation within 30
days, and no laparoscopic-to-open conversion was recorded in either group. The safety
equivalence of early versus interval cholecystectomy demonstrated here aligns with findings
from systematic reviews and meta-analyses in adult and pediatric biliary surgery literature [12,
13].

3.4 Determinants of Surgical Delay in the Deferred Cohort

All delay determinants were categorized prospectively in a structured checklist in order to
describe the structural and patient-level factors underlying procedural deferrals in Group D.
Table 3, which presents the results, shows that health system-related barriers are far more
prevalent than patient-based ones a finding also indicative of analyses of surgical access
limitations in central Iraq on a regional basis. Precisely, 74% of system level delays were in
total operating room unavailability (40.7), no on-call pediatric surgical cover (22.2), and
delayed primary care referral (11.1). At the patient level and caregiver level, only 26 percent
of delays that included refusal of recommended procedure (14.8 percent), financial and
transportation barriers (7.4 percent), and missed follow-up appointments (3.7 percent) were
explained. The key implication of this distribution is that surgical delay is not a patient
compliance failure but a system failure, and policy reform design cannot be done independently
of this idea.

Table 3: Structured Classification of Procedural Delay Determinants in the Deferred Cohort
(Group D, n =54)

Category Subcategory n (%)

System-level (74%) Operating room unavailability 22 (40.7%)
Absence of on-call pediatric surgeon 12 (22.2%)

Delayed referral from primary care 6 (11.1%)

Patient-level (26%) Caregiver declined surgery 8 (14.8%)

Financial or transportation barriers 4 (7.4%)

Missed scheduled follow-up 2 (3.7%)
Total 54 (100%)

Note. Classification performed prospectively using a predesigned structured checklist, distinguishing
system-level from patient/caregiver-level delay determinants.

3.5 Multivariable Regression Analysis

To determine if the protective effect of early cholecystectomy against 90-day recurrence was
independent of the possible confounders, a multivariate binary logistic regression analysis was
developed that included the covariates of patient age, biological sex, and gallstone size [Note:
Methods section 2.5 originally listed CRP among covariates; the final model used gallstone
size — authors should harmonize Methods with Table 4]. The final model outcome is shown
in Table 4. Early cholecystectomy was a statistically significant and clinically significant
independent protective factor against recurrent pancreatitis after adjustment to all the specified
confounders (aOR =0.11; 95% CI: 0.02 -0.54; p = 0.007) confirming that the odds of recurrent
pancreatitis were reduced nearly ninefold with early cholecystectomy compared with deferred
management (aOR = 0.11; 95% CI: 0.02-0.54; p = 0.007). Gallstones >5 mm showed a non-
significant trend toward increased recurrence risk (aOR = 2.3; 95% CI: 0.8-6.6; p = 0.12),
suggesting a potential high-risk subgroup warranting prioritized surgical scheduling. This
finding aligns with prior studies linking larger calculi to greater biliary obstruction and
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recurrent ductal impaction [7]. The model demonstrated satisfactory calibration (Hosmer-
Lemeshow: p = 0.67).

Table 4. Multivariable Logistic Regression Analysis for 90-Day Recurrent Pancreatitis

Variable Adjusted OR 95% CI p-value
Early cholecystectomy (reference: 011 0.02 - 054 0.007
deferred)
Age > 12 years (reference: <12 years) 14 05-39 0.53
Female sex (reference: male) 0.9 0.3-2.7 0.82
Gallstone size ZrSn rr;l;n (reference: <5 23 08-66 0.12

Note. OR = odds ratio; Cl = confidence interval. Model adjusted for age, sex, and gallstone size.
Hosmer-Lemeshow goodness-of-fit: y> = 4.21, p = 0.67.

3.6 Operative Performance and Postoperative Recovery Indicators

Table 5 shows a detailed comparison of the operative and postoperative performance measures
of the surgical activity. There were no statistically significant intergroup differences observed
in any of the operative parameters. Group E (median) had an operative duration of 48 +/- 9
minutes compared to Group D (45 +/- 11 minutes) (p = 0.31). In Group D (1.9%), one minor
intraoperative bile leak was treated with conservative intraoperative management, no
reoperation. Postoperative hospital stay was virtually identical (1.8 £ 0.6 versus 1.7 + 0.5 days;
p = 0.42). Both groups used the laparoscopic procedure in 100% cases and no 30-day
reoperations, no open conversions. These data confirm the technical safety and feasibility of
early cholecystectomy in a resource-constrained public hospital setup in line with those of other
similar laparoscopic series in lower-middle-income country settings.

Table 5: Operative and Postoperative Surgical Performance Indicators by Cohort

Variable Groug8l)5 (n= Groug4|;) (n= p-value
Operative time (minutes, mean + SD) 48+ 9 45+ 11 0.31
Intraoperative complications, n (%) 0 (0.0%) 1(1.9%) 0.48
Postoperative LOS (days, mean + SD) 1.8+£0.6 1.7£05 0.42
Laparoscopic completion, n (%) 58 (100%) 54 (100%)
Conversion to open surgery, n (%) 0 (0.0%) 0 (0.0%)
30-day reoperation, n (%) 0 (0.0%) 0 (0.0%)

Note. LOS = length of stay; SD = standard deviation. ¥ Minor intraoperative bile leak managed
conservatively without reoperation.

3.7 Caregiver Satisfaction and Psychosocial Experience

To complement the quantitative outcome data, structured qualitative interviews were
conducted with a representative subset of 30 caregivers (15 per cohort). The results,
summarized in Table 6, revealed marked disparities in caregiver experience. Among Group E
caregivers, 93.3% considered the timing of surgery appropriate, and all 15 (100%) rated overall
satisfaction as excellent or good. By contrast, only 40.0% of Group D caregivers expressed
satisfaction with the surgical timing, and 86.7% reported significant anxiety about recurrence
during the waiting interval nearly seven times the proportion in Group E (13.3%). These
psychosocial findings complement emerging literature on family-centered pediatric surgical
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quality assessment, which increasingly recognizes caregiver experience as a measurable and
policy-relevant dimension of surgical care outcomes.

Table 6: Caregiver Satisfaction and Perceived Anxiety by Surgical Timing Group
(Structured Interview, n = 30)

Interview Item GroufSI)E (n= Grou;ljsl)D (n=
Timing of surgery felt appropriate 14 (93.3%) 6 (40.0%)
Experienced anxiety about recurrence while waiting 2 (13.3%) 13 (86.7%)
Understood rationale for surgical timing 15 (100%) 9 (60.0%)
Overall satisfaction: Excellent or Good 15 (100%) 11 (73.3%)

Note. Responses collected via structured interview at the 6-week post-discharge clinic visit. Results are
presented as n (%).

4. Discussion

The present prospective cohort study offers real world clinical evidence of a community tertiary
teaching hospital in central Iraq that early laparoscopic cholecystectomy within 72 hours of
ABP diagnosis reduces pancreatitis re-occurrence and overall healthcare use in children
significantly, and that perioperative safety is similar to the deferred surgery. The relative risk
reduction of 85% was similar to the PONCHO randomized controlled trial, which found the
rates of recurrence of 4% vs. 25% with same-admission vs. interval cholecystectomy in an
overall European multicenter population [5]. The current paper builds on the evidence to a
public-sector context in the Middle East where the potential regional data have been
conspicuously missing thus offering context-specific evidence to inform regional policy
reform.

One of the key and original contributions of this study is the systematic quantitative
characterization of procedural delay determinants. The finding that about three-quarters of all
surgical delays were due to health system structural failure as opposed to patient or caregiver
noncompliance essentially changes the traditional story about late surgery in resource-
constrained environments. Specifically, the most common impediments were the bottlenecks
in the operating room schedule, irregular on-call pediatric surgical cover and disjointed
primary-to-secondary care referral patterns [3, 14]. This fact puts the policy discussion a step
closer to the institutional attribution where the policy fails to provide patients with timely
access to surgery due to institutional gaps that can be addressed, and hence surgical access
reform becomes a structural requirement, which falls within the health equity paradigm and
achievement of SDG 3 objectives.

Unlike the current anxiety that cholecystectomy during the acute post-inflammatory phase of
pancreatitis might pose technique difficulty and risk prior to and following the operation, our
data reassures against this fear. There were also low incidences of complications between
groups (1.7% vs. 3.7; p = 0.59) and laparoscopy to open conversions were not witnessed and
average time in the operating room was the same. These findings are consistent with systematic
reviews that indicate no significant increase in bile duct injury, hematoma, or conversion rates
in case of cholecystectomy performed at the time of the initial hospitalization of mild biliary
pancreatitis [12, 15]. In addition, the safe execution of each of the procedures through a
laparoscopic procedure by senior residents under supervision can confirm that early
cholecystectomy can be replicated in even low-resource facilities with only basic laparoscopic
facilities and well-trained personnel that is similar to the series [16, 17].

This analogy is particularly pertinent in the Iraqi healthcare context, which has an economic
dimension. Although the first hospitalization was modestly extended in Group E, there was a
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90-day net decrease in inpatient burden of about 40% and this is more than overwhelmingly
caused by the avoidance of recurrence-related readmissions. A USD 165 (28) per-patient direct
cost saving supports the economic argument of front-loaded investment in surgery. These
financial pressures are consistent with health-economic modelling of early and interval
cholecystectomy approaches in low and middle-income health systems, where the decrease in
readmission rates related to recurrence generate a disproportionately large savings compared
to the upfront expenses of the procedures [18, 19]. This economic argument is another solid
justification that institutional policy must change in a hospital where the bed occupancy rate is
habitually 90% or higher and surgical waiting lists create a long-term operational burden.

The qualitative component of this study offers valuable data on the patient- and family-based
value of surgery intervention in a prompt fashion. The deferred cohort caregivers were high
and persistent in their anxiety about recurrence in the waiting period - a psychosocial pressure
that is seldom included in conventional utilization outcomes but is becoming a major outcome
area in the pediatric surgical quality literature [20]. Conversely, early surgical resolution was
not only clinically reassuring, but also psychologically reassuring, and in all Group E families
satisfaction was complete [NOTE: Table 6 indicates 100% satisfaction, not just nearly all -
precise to accuracy). These findings support the concept of caregiver-reported experience
scales being part of typical pediatric surgical quality measurement models [23, 24].

It has several limitations that can be noted. Firstly, as a single-center pragmatic observational
study, the external generalizability needs to be viewed with caution, even though the population
of the catchment of the Al-Zahra Hospital is heterogeneous. Second, the non-random cohort
assignment presents the risk of residual confounding not captured by the covariates, despite
there being good comparability between the baseline and multivariate adjustment. Third, the
exclusion of patients with severe ABP was done in an appropriate manner with the current
guidelines [6], which restricted it to more severe manifestations of the disease. Fourth, the cost
estimates relied on institutional tariffs, and might be lower than aggregate family-paid
spending. Despite these limitations, the future nature of the research, rigor in adhering to the
protocol, a systematic categorization of the delay, and a combination of the results of the multi-
domain provides a solid and practical evidence base to change at the institutional and national

policy.

5. Conclusion

This prospective observational cohort study offers a solid argument that early laparoscopic
cholecystectomy within 72 hours of the diagnosis of ABP is clinically and economically better
than delayed surgical management in the pediatric population in the Iragi public tertiary
hospital sector with no increment in the perioperative risk. A cumulative inpatient burden of
approximately 40% reduction, a reduction in 30-day readmission of 22.6 percentage points,
and a 90-day readmission rate of less than 4 in the early intervention arm all represent a strong
evidence base to support the use of early cholecystectomy as the institutional standard of care
of mild-to-moderate ABP in the resource-constrained public hospital

These findings that three-quarters of surgical delays in the deferral cohort could be ascribed to
system-level structural failures reveal clear institutional reform targets: specialized pediatric
laparoscopic operating room scheduling; institutionalized weekend and on-call pediatric
surgery coverage; formal primary-to-secondary care referrals of ABP; and additional pediatric
laparoscopic training of general surgical residents. These actions are consistent with SDG 3,
and with national commitments of Iraq to decrease preventable morbidity and ensure equal
access to the required surgical services [23,24].

We endorse the formal adoption of the early procedures of cholecystectomy in the national
guidelines of biliary surgery of the ministry of health of Irag with pilot site Al-Zahra Teaching
hospital. These results should be narrowed down and confirmed by further future multicenter
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prospective studies using longer follow-ups with large samples and health-economic modelling
that includes indirect costs to the family to better confirm the results to the multitude of working
environments of the Iraq public health system.
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