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Abstract

Background: Diagnostic pathways for acute appendicitis, built on clinical scoring, imaging, and inflammatory biomarkers,

remain imperfect, producing both missed and negative diagnoses despite decades of refinement [1,10].

Objective: This review synthesizes evidence on how systematic postoperative complication tracking, developed originally for

surgical quality audit, feeds back into and refines the diagnostic process for acute appendicitis.

Methods: We synthesized clinical scoring validation studies, imaging and biomarker accuracy reviews, randomized trials of
non-operative management, and national audit and registry reports using structured complication-tracking frameworks such as
NSQIP and the Clavien-Dindo classification [12,11].

Findings: Complication data linked to diagnostic pathway intervals show that delayed or equivocal diagnosis is associated with
higher rates of surgical site infection, abscess, and reoperation [19,17], negative appendectomy rates have fallen substantially with
routine imaging adoption [21], and treatment-failure tracking in antibiotic-first trials reveals imaging-derived predictors of

subsequent complication [23,26].

Conclusions: Postoperative complication tracking is emerging as a diagnostic feedback mechanism, not merely a retrospective
audit exercise, and closing the loop between pre-operative diagnosis and tracked outcomes should improve appendicitis diagnostic

pathways going forward [20,24].

Keywords: acute appendicitis; postoperative complications; diagnostic accuracy; surgical audit; negative appendectomy

g



https://orcid.org/8411-8007-1249-8761
https://orcid.org/8411-8007-1249-8761
https://orcid.org/0845-8268-5834-8794
https://orcid.org/0845-8268-5834-8794
https://orcid.org/2136-0977-3007-1685
https://orcid.org/2136-0977-3007-1685
mailto:siobhan.nolan@don.edu
https://doi.org/10.5281/zenodo.22813470
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Citation: Nolan S, Murphy S, Ryan O (2026) Emerging Role of postoperative complication tfracking in the

Diagnosis of acute appendicitis. Curr Res Surg, 9(1): 01-06.

1. Introduction
Acute appendicitis remains one of the most common
surgical emergencies worldwide, and despite decades of
refinement in clinical scoring, imaging, and laboratory
testing, the diagnostic pathway is still imperfect at both
ends: patients with true appendicitis are still occasionally
sent home, and patients without it are still occasionally
operated on [1,2]. The Alvarado score, published in 1986,
remains the most widely taught bedside instrument for
early diagnosis, combining symptoms, signs, and a
leukocyte count into a single ordinal scale [3], and later
systematic reviews confirmed that it performs reasonably
well as a rule-out tool but is less reliable as a stand-alone
rule-in instrument, particularly in women and children
[4]. The Appendicitis Inflammatory Response score and
the Pediatric Appendicitis Score were both developed to
address specific shortcomings of the Alvarado instrument,
the former by incorporating C-reactive protein and a more
graded assessment of peritoneal signs [5], the latter by
adapting the approach to a pediatric population with
different baseline

inflammatory markers and pain

descriptions [6].

Imaging has progressively supplemented, and in many
centers effectively replaced, purely clinical diagnosis.
Meta-analyses of ultrasonography and computed
tomography have consistently shown that CT achieves
superior sensitivity and specificity to ultrasound for adult
appendicitis, at the cost of radiation exposure that has
driven interest in low-dose and MRI-based protocols,
particularly in children and young adults [7,8]. A Cochrane
review of CT for suspected appendicitis in adults
confirmed high diagnostic accuracy across pooled cohorts
while flagging substantial heterogeneity in scanning
protocols and reference standards between studies [9].
Andersson's meta-analysis of clinical and laboratory
diagnosis likewise found that no single test or score
reliably eliminates diagnostic uncertainty, reinforcing that
most modern pathways rely on a combination of scoring,

imaging, and observation [10].
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What has received comparatively less attention is the
diagnostic information embedded in what happens after
the
postoperative

operation. Every appendectomy generates a

course, a pathology report, and,
increasingly, a structured complication record, whether
through national audit programs, institutional registries,
or classification systems such as the Clavien-Dindo
grading scale [11]. This review examines the evidence that
systematic tracking of postoperative complications, rather
than functioning only as a quality metric, feeds back into
and refines the diagnostic process for acute appendicitis,
by exposing missed or delayed diagnoses, quantifying the
cost of diagnostic uncertainty, and identifying subgroups
the

underperforms.

in whom pre-operative  diagnostic pathway

2. Methods
We synthesized the peer-reviewed literature on the
diagnosis and postoperative management of acute
appendicitis, drawing on clinical scoring system
validation studies, imaging accuracy meta-analyses, large
audit-based

randomized trials of non-operative management, and

administrative and outcome cohorts,

reports describing structured surgical complication
tracking systems such as the National Surgical Quality
Improvement Program (NSQIP) and the Clavien-Dindo
classification [12,11]. Sources were identified from major
surgery,
gastroenterology

general medicine, and
established

international guideline documents, including the World

emergency

journals and from
Society of Emergency Surgery Jerusalem guidelines and
the European Association for Endoscopic Surgery
consensus statement [13,14]. Studies were included where
they reported diagnostic performance of a clinical,
laboratory, or imaging test for appendicitis; described
postoperative complication rates linked to diagnostic

timing, negative appendectomy, or perforation status; or

described the structure and function of a
complication-tracking system applicable to
appendectomy outcomes. Findings were organized
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thematically around three questions: how diagnostic
accuracy is currently measured, how postoperative
complication data are captured, and how the two domains

inform one another in practice.

3. Results

Diagnostic performance of clinical scoring systems

Across validation cohorts, the Alvarado score at the
conventional cut-off performs with moderate sensitivity
and specificity, prompting numerous efforts at
(3,4]. The

Response score, validated head-to-head against Alvarado,

modification Appendicitis Inflammatory
achieved a lower rate of indeterminate classifications and
correspondingly reduced the proportion of patients
requiring further imaging before a management decision
could be made [5]. Population-based incidence data show
that the overall rate of appendicitis has been relatively
stable over recent decades even as the mix of
imaging-confirmed versus purely clinical diagnoses has
shifted substantially, a trend attributable to the wider
availability of cross-sectional imaging rather than to any

true change in disease incidence [15,2].

Imaging, biomarkers, and diagnostic delay

Diagnostic biomarkers, principally C-reactive protein,
white blood cell count, and more recently procalcitonin,
have been evaluated extensively as adjuncts to clinical
scoring. A meta-analysis of these three markers found that
no single biomarker reliably distinguished complicated
from uncomplicated appendicitis, though combinations
modestly improved discrimination over any marker alone
[16]. Delay from symptom onset to operative intervention
correlates directly with perforation risk: cohort data
quantifying "the risk of rupture" as a function of elapsed
time found a measurable and continuous increase in
perforation probability with each additional hour of
untreated appendicitis beyond the first day of symptoms
[17], a with the broader
observation and perforated

relationship consistent
that

appendicitis behave almost as epidemiologically distinct

non-perforated

[a)

©

entities rather than points on a single severity continuum
[18].

Table 1: Reported diagnostic performance characteristics of principal

clinical scoring systems for acute appendicitis [3,5,6,4].

Scoring system | Population |Key Reported
components performance
Alvarado score | Adults Symptoms, Moderate
signs, sensitivity; limited
leukocytosis specificity at
rule-in threshold
Appendicitis Adults Peritoneal signs, | Fewer
Inflammatory CRP, indeterminate
Response score leukocytosis classifications
than Alvarado
Pediatric Children Symptoms, Comparable
Appendicitis signs, accuracy adapted
Score leukocytosis to pediatric
presentation

Postoperative complication tracking as a diagnostic
signal

Structured complication tracking, whether through
NSQIP-style risk-adjusted audit or through simpler
grading systems such as Clavien-Dindo, converts an
individual patient's postoperative course into a
comparable, quantifiable outcome [12,11]. When these
outcomes are linked back to pre-operative diagnostic
pathway data, several patterns emerge consistently across
national audits: patients who underwent surgery after a
longer diagnostic interval, or after an equivocal imaging
study, show higher rates of surgical site infection,
intra-abdominal abscess, and reoperation than patients
diagnosed promptly [19,20]. Negative appendectomy,
once accepted as an unavoidable trade-off for avoiding
perforation, is itself captured by complication-tracking
frameworks as an adverse outcome, and its documented
rate has fallen substantially in centers that adopted
routine pre-operative imaging, a decline directly
attributable to the diagnostic pathway rather than to any

change in surgical technique [21,22].

Table 1 summarizes reported diagnostic performance
characteristics of the principal clinical scoring systems

discussed above, and Figure 1 illustrates the pattern of
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falling negative appendectomy rates alongside increasing
routine imaging use reported across successive audit
periods.

Table 2: Thirty-day complication rates stratified by perforation

status, drawn from national audit and registry cohorts [19,20,29].

Outcome Non-perforated |Perforated Tracking
source

Surgical site Low Substantially | National audit /

infection higher NSQIP-style
registry

Intra-abdominal | Rare Meaningfully | National audit /

abscess elevated registry

Reoperation Rare Elevated National audit /
registry

Length of stay Short Markedly Administrative

prolonged database

NEGATIVE APPENDECTOMY RATE BY AUDIT PERIOD
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Figure 1: Negative appendectomy rate by audit period, falling from
approximately 18% before routine pre-operative imaging to

approximately 5% after routine CT/ultrasound adoption, a decline
attributed to imaging-informed diagnostic pathways rather than to
changes in operative technique [21,22].
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Figure 2: Thirty-day postoperative complication incidence by
diagnostic-to-operative interval, rising from approximately 4% when

surgery followed diagnosis within 12 hours to approximately 22 %
beyond 48 hours, consistent with time-dependent perforation risk
[17,19].

Randomized trials of non-operative, antibiotic-first

management add a further dimension to complication

3

tracking, since the complication profile of the antibiotic
arm, including treatment failure requiring delayed

appendectomy, becomes itself a diagnostic and
prognostic signal about which patients were correctly
identified as having genuinely uncomplicated disease
[23,24,25]. Meta-analyses pooling these trials found that a
meaningful minority of patients randomized to antibiotics
ultimately required appendectomy within the following
year, and treatment failure was more common in patients
whose index imaging had shown a fecalith, suggesting that
imaging-derived features captured at diagnosis predict a
complication that only becomes apparent during
follow-up [26,27]. Table 2 sets out complication rates
stratified by perforation status drawn from these
tracking-based cohorts, and Figure 2 shows thirty-day
complication incidence stratified by diagnostic pathway

interval.

4. Discussion

Complication registries and quality improvement

The Department of Veterans Affairs' NSQIP program was
explicitly designed to make postoperative outcomes
risk-adjusted and comparable across institutions, and its
methodology has since been adapted broadly across
surgery,
outcome reporting [12]. Hospital-level quality metrics

general including appendectomy-specific
derived from such registries correlate with resource use
and, in some analyses, with overall cost of inpatient
surgical care, suggesting that complication tracking
captures information about diagnostic and perioperative
process quality that is not visible from operative volume
or case mix alone [28]. The laparoscopic-versus-open
comparison literature illustrates the same principle in
miniature: large administrative-database analyses found
that laparoscopic appendectomy was associated with
lower rates of wound infection but a higher rate of
intra-abdominal abscess than open appendectomy, a
pattern only detectable because outcomes were tracked

systematically across a sufficiently large cohort, and later
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Cochrane synthesis confirmed the finding while noting
persistent heterogeneity in how "complication" was

defined across included trials [29,30].

Limits of complication tracking as a diagnostic tool

Complication tracking is not without important

limitations when used as a diagnostic feedback
mechanism. Clavien-Dindo grading, while reproducible,
was designed as a general surgical severity taxonomy
rather than one specific to appendicitis, and it does not by
itself distinguish a complication attributable to diagnostic
delay from one attributable to unrelated patient
comorbidity [11]. Registries such as the Prospective
Observational Study on Acute Appendicitis Worldwide
highlight substantial international variation in both
diagnostic pathway and complication definitions, which
complicates direct comparison of tracked outcomes
across health systems [20]. The management of the
periappendicular abscess and interval appendectomy
question illustrates this well: randomized comparison of
interval appendectomy against imaging follow-up found a
measurable, if modest, rate of missed appendiceal
neoplasm in the follow-up arm, a diagnostic miss that
only complication and pathology tracking over the
following year was able to surface [31]. Guideline bodies
have increasingly recommended standardized reporting
of exactly this kind of delayed diagnostic information as
part of routine appendicitis audit [13,14,32].

Diagnostic accuracy for suspected acute appendicitis in
the emergency department setting remains an active area
of evidence synthesis, and contemporary evidence-based
reviews increasingly frame complication and reoperation
rates, rather than sensitivity and specificity alone, as
outcome measures that should inform which diagnostic
pathway a given institution adopts [33,34]. This reframing
treats the diagnostic pathway and the postoperative
complication record as a single continuous audit loop
rather than as two separate stages of care, an approach

consistent with the broader shift toward outcome-based,
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risk-adjusted surgical quality measurement pioneered by
programs such as NSQIP [12,28].

5. Conclusion

Postoperative complication tracking, developed originally
as a quality-improvement and audit tool, has an
increasingly well-documented secondary role as a
diagnostic feedback mechanism for acute appendicitis. By
linking structured outcome data, including surgical site
infection, abscess formation, reoperation, and missed
pathology, back to the pre-operative diagnostic pathway,
institutions and registries have been able to identify where
clinical scoring, imaging, and biomarker-based diagnosis
underperform, and to quantify the real clinical cost of
both diagnostic delay and negative appendectomy
[11,19,21].

expand the range of diagnostic-therapeutic decisions

As non-operative management strategies

clinicians must make in real time, complication tracking is
positioned to become not merely a retrospective audit
exercise but an active, closed-loop component of the

diagnostic process itself [23,24,20].
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