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Evaluating the Role of Platelet Parameters
in Predicting Complicated Appendicitis:
A Prospective Cross-sectional Study
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ABSTRACT

Introduction: Acute appendicitis is largely a clinical diagnosis,
but has a high negative appendicectomy rate of 10-30%. If
diagnosis is delayed, it can lead to serious complications like
abscess formation, perforation and gangrene. Currently, there
is a lack of quick and easy to use ancillary tests to predict
complicated cases. Platelet parameters are a promising tool
to predict complications and support clinical decision making.
Hence, they should be evaluated for the same.

Aim: To evaluate platelet parameters namely Platelet Count
(PC), Mean Platelet Volume (MPV), Plateletcrit (PCT) and Platelet
Distribution Width (PDW) as a tool to predict complications in
appendicitis patients.

Materials and Methods: A prospective, observational,
cross-sectional study was conducted at the Department of
Pathology, ESI-Post Graduate Institute of Medical Sciences
and Research (ESI-PGIMSR), Basaidarapur, New Delhi, India,
from April 2024 to July 2025 where blood samples were taken
from all patients planned for emergency appendicectomy prior
to the surgery. Platelet parameters such as PC, MPV, PCT and
PDW were observed. These parameters were then correlated
with histologic features of the removed appendix. Pearson’s

INTRODUCTION

Acute appendicitis remains one of the most common causes of
acute abdominal pain and surgical emergencies across the globe.
The global age-standardised incidence rate of appendicitis in 2021
was 214 per 100000, corresponding to 17 million new cases [1].
The incidence is rising especially in newly industrialised nations
due to changes in dietary and environmental factors. The mainstay
of treatment is emergency appendicectomy, ideally within 24
hours of diagnosis, to prevent complications such as perforation,
abscess formation, and peritonitis. Diagnosis of acute appendicitis
is primarily clinical, supported by laboratory and imaging findings.
However, the clinical presentation can be variable, particularly
in children, elderly, and pregnant women, making diagnosis
challenging. Delay in diagnosis or intervention for acute appendicitis
may lead to perforation, generalised peritonitis, sepsis, prolonged
hospitalisation, and increased morbidity. Conversely, misdiagnosis
may lead to negative appendectomies, exposing patients to
unnecessary surgery and its risks [2].

Despite global advancements, the diagnostic accuracy of acute
appendicitis remains suboptimal, particularly in equivocal cases.
Hence, there is a growing need for reliable, quick, and cost-effective
biomarkers to support clinical decision-making, particularly in
resource-constrained settings. While imaging (e.g., ultrasonography,
CT scan) plays a role, its availability, cost, and operator dependence
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correlation coefficients (r) were calculated for the same. Cases
with histologic features like gangrene and thrombosed vessels
were taken as complicated appendicitis. The mean of the
platelet parameters in these cases were compared with the
rest of the cases (uncomplicated) using unpaired t-test to see if
significant differences existed. Multivariate regression analysis
to predict gangrene was also done.

Results: Seventy-two patients were included in the present
study with a male to female ratio of 1.8:1. Among these, 25
cases showed both features, ensuring no duplication in total
count. Statistically significant reduced MPV (7.7+0.8 fL) and
elevated PC (338.4+79.6x10%pL), PCT (0.26+0.07%) and PDW
(17.7+3.0%) were observed in complicated cases (i.e., with
gangrene and thrombosed vessels) versus uncomplicated (n=47)
ones. Additionally, multivariate regression analysis identified PC
>300x10%/uL, MPV <8.0 fL, PDW >16%, and PCT >0.25% as
significant predictors for gangrene development.

Conclusion: These findings highlight the potential role of platelet
indices in predicting the complications in clinical settings,
contributing to quicker decision for patients with complicated
appendicitis.

Keywords: Appendix, Complications, Diagnosis

may limit routine use in emergency settings. Clinical scoring systems
such as the Alvarado Score and the Appendicitis Inflammatory
Response (AIR) Score are widely used, their accuracy varies [3-5].
These tools incorporate signs, symptoms, leukocyte count, and
in some cases, C-Reactive Protein (CRP) to increase diagnostic
precision [6].

However, even with imaging and scoring tools, the rate of negative
appendectomies (removal of non inflamed appendices) ranges
between 10% and 30%, especially among females and paediatric
populations. This has fueled the search for easily available, non
invasive, and cost-effective biomarkers to enhance early detection
and triage of patients presenting with suspected appendicitis [7-9].

In recent years, blood-based biomarkers have gained attention due to
their low cost, non invasive nature, and ease of accessibility. Among
these, platelet indices have emerged as potential inflammatory markers
invarious acute and chronic diseases [2,10]. Traditionally known for their
role in haemostasis, platelets are now recognised as active participants
in the inflammatory process. Platelet activation leads to measurable
changes in platelet morphology and function, which are reflected in
Platelet Indices (Pl), including PC, MPV, PDW and PCT [11].

Although several international studies have explored the role of
platelet indices in appendicitis, there is a paucity of Indian literature
addressing this topic, especially in relation to histopathological
correlation. Understanding whether platelet parameters can help
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predict the severity of inflammation or differentiate uncomplicated
from complicated appendicitis could help tailor management and
reduce negative appendicectomy rates [12].

Hence, the present study aimed to evaluate platelet parameters
namely PC, MPV, PCT and PDW as a tool to predict complications
in appendicitis patients. The primary objective was to measure
the platelet parameters including PC, MPV, PCT and PDW in
emergency appendicectomy patients. Secondary objective was to
correlate the platelet parameters with histopathological features of
appendicectomy specimens.

MATERIALS AND METHODS

A prospective, observational, cross-sectional study was conducted
at the Department of Pathology, ESI-Post Graduate Institute of
Medical Sciences and Research (ESI-PGIMSR), Basaidarapur, New
Delhi, India from April 2024 to July 2025 over a span of 15 months
after approval of Institutional Ethics Committee (IEC/2024044).

Inclusion criteria: Patients who presented to the casualty
department and/or were diagnosed as acute appendicitis clinically
and/or radiologically and planned for emergency appendicectomy
were included in the study. A brief clinical data of the patient such
as age, gender, clinical diagnosis, and surgical procedure was
collected on the preformed proforma.

Exclusion criteria: Known patients of chronic inflammatory
disorders, any known cause of platelet abnormality in the patient
and patients receiving Oral Contraceptive Pills (OCPs), Non-
Steroidal Anti-Inflammatory Drugs (NSAIDs), and anticoagulants
were excluded from the studly.

Study Procedure

A3 mL Di-Potassium Ethylene Diamine Tetra-Acetic Acid (K2-EDTA)
venous blood samples were collected before surgery and platelet
parameters (PC - Ref range: 150-400 x10%/uL, MPV - Ref range:
7.2-11.1 fL, PDW- Ref range: 9.0-17.0 %, and PCT- Ref range:
0.18-0.24%) were measured and assessed in the fully automated
haematology analyser (Horiba Yumizen 2500). Histopathological
examination of appendicectomy specimens was done as per
standard protocol. Initial thorough gross examination was done
noting presence of congestion/ perforation/gangrenous changes.
The major histologic parameters noted were presence of neutrophils
in muscularis propria, suppurative abscess i.e., presence of sheets
of neutrophils involving all the layers of appendiceal wall, presence
of eosinophils, ulceration of lining mucosa, presence of gangrene
and thrombosed vessels. The values of above mentioned platelet
parameters were observed separately in each of the histologic
feature and any statistically significant association was looked for.
Correlation of platelet parameters with histopathological features
was done, looking for positive or negative association. Cases
were subdivided into acute appendicitis, suppurative appendicitis
and gangrenous appendicitis. The mean values of all the platelet
parameters were noted in the three groups and compared to see if
the differences were statistically significant. To evaluate the platelet
parameters as a tool to predict complications, the cases with
gangrene and thrombosed vessels were grouped together under
the complicated category and compared with the uncomplicated
ones to note statistically significant differences amongst them.

STATISTICAL ANALYSIS

The Statistical Package for Social Sciences (SPSS) 20.0 version and
MS Excel were used for statistical analysis of the data. Continuous
variables conforming to a normal distribution were expressed as
meanzstandard deviation. Counting data were expressed as
numbers and percentages. The unpaired t-test or non-parametric
equivalent was used for inter-group analysis. The Chi-square and
Fisher's-exact test were used to compare the proportion data
between the groups. In all of the statistical analyses, p<0.05 was
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considered to be statistically significant. Pearson’s correlation
coefficients (r) were calculated to correlate the platelet parameters
with the histopathological features.

RESULTS

Out of the total 72 study participants, 46 (63.9%) were males and
26 (36.1%) were females. The mean age of the study population
was 32.7+12.4 years. Among them, 18 participants (25.0%) were
aged 10-20 years, 25 (34.7%) were 21-30 years, 17 (23.6%) were
31-40 years, and 12 (16.7%) were older than 40 years.

The platelet parameters evaluated included PC, MPV, PCT, and PDW.
The overall mean values among all cases (n=72) were as follows:
PC - 278.4+68.3 x10%/uL, MPV- 8.7+1.4 fl, PCT- 0.22+0.05% and
PDW - 15.6+2.7%. Males had a mean PC of 270.5+65.8 x10%/
uL, MPV of 8.9+1.3 fL, PCT of 0.21+£0.04%, PDW of 15.3+2.6%,
whereas females had a mean PC of 292.1+71.2 x10%/uL, MPV of
8.3+1.5 fL, PCT of 0.23+0.06%, PDW of 16.1+2.9%. However, no
statistically significant difference was observed between males and
females for any of the platelet parameters (p=0.178 for PC, 0.062
for MPV, 0.087 for PCT, and 0.204 for PDW).

For age-wise analysis, participants were categorised into four
groups: 10-20 years, 21-30 years, 31-40 years, and >40 years. The
mean PC and MPV were 295.2+72.4 x 10%/uL and 8.4+1.2 fL in the
10-20 year group; 265.8+63.7 x 10%/uL and 8.8+1.3 fL in the 21-30
year group; 283.1+70.2 x 10%uL and 8.9+1.5 fL in the 31-40 year
group; and 272.5+67.9 x 10%uL and 8.6+1.4 fL in those older than
40 years. No statistically significant differences were noted across
age groups for PC (p-value=0.421) or MPV (p-value=0.537).

The major histopathologic features observed were neutrophilic
infiltration of the muscularis propria (found in 90.27%, n=65 cases),
ulceration of lining mucosa found in 31 cases (43.06%) presence
of suppurative abscess in the appendiceal wall (found in 24 cases
(83.33%), presence of eosinophils found in 19 cases (26.39%)
thrombosed vessels (found in 11 (15.28%), and gangrene (found in
14 cases (19.44%), [Table/Fig-1-6]. The various platelet parameters
in cases with and without these histologic features along with the
corresponding p-values are illustrated in [Table/Fig-7]. A consistent
trend of significantly reduced MPV and significantly elevated PC, PCT,
and PDW was observed in cases showing neutrophilic infiltration,
ulceration, suppurative abscess, gangrene, and thrombosed vessels.
This pattern was not observed in cases with eosinophilic infiltration,

. 1b

[Table/Fig-1]: a) Gross image of perforation labelled with arrow; b) Gross image
from a dilated appendix of suppurative appendicitis.
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Neutrophils in rnuscularis Present (n=65) | Absent (n=7) p-value
propria
Platelet Count (PC) (x10%/uL) 283.5+66.8 221.3+71.4 0.017
MPV (fL) 8.5+1.3 10.1+£1.6 0.003
PCT (%) 0.23+0.05 0.18+0.04 0.026
PDW (%) 15.9+2.5 13.2+2.9 0.011
Eosinophils in muscularis Present (n=19) | Absent (n=53) p-value
propria
Platelet Count (PC) (x10%/uL) 262.3+61.7 284.1+70.2 0.214
MPV (fL) 8.9+1.4 8.6+1.4 0.398
PCT (%) 0.21+0.05 0.22+0.05 0.462
PDW (%) 16.2+2.8 156.4+2.6 0.257
Ulceration Present (n=31) | Absent (n=41) p-value
Platelet Count (PC) (x10%/uL) 298.7+73.5 263.2+61.8 0.019
MPV (fL) 8.3+1.2 9.0+1.5 0.038
PCT (%) 0.24+0.06 0.21+0.04 0.012
PDW (%) 16.4+2.9 15.0+2.4 0.022
Neutrophilic abscess/ Present (n=24) | Absent (n=48) p-value
Suppuration
Platelet Count (PC) (x10%/uL) 305.8+75.1 265.3+62.4 0.009
MPV (fL) 8.1x1.1 8.9+1.5 0.014
PCT (%) 0.25+0.06 0.20+0.04 <0.001
PDW (%) 17.0£2.7 14.9+2.3 0.001
Gangrene Present (n=14) | Absent (n=58) p-value
Platelet Count (PC) (x10%/uL) 332.6+81.3 265.4+60.2 <0.001
MPV (fL) 7.9+0.9 8.9+1.4 0.006
PCT (%) 0.26+0.07 0.21+0.04 0.002
PDW (%) 17.5+3.1 15.1+2.3 0.003
Thrombosed vessels Present (n=11) | Absent (n=61) p-value
Platelet Count (PC) (x10%/uL) 346.2+87.5 268.3+61.7 <0.001
MPV (fL) 7.56+0.8 8.8+1.4 0.001
PCT (%) 0.27+0.08 0.21+0.04 <0.001
PDW (%) 18.1+3.3 15.2£2.2 <0.001

[Table/Fig-7]: Platelet parameters observed in various histopathologic features

(Statistical test used- t-test)

where the differences in platelet parameters were not statistically
significant. Notably, cases with gangrene and thrombosed vessels
demonstrated significantly higher PCs (338.4+79.6 x 10%ulL) and
PDW (17.7+3.0%) compared to cases without these features (PC
252.3+56.7 x 10°/uLand PDW 14.8+2.1%), with p<0.001. Correlation
analysis between platelet parameters and histological features ([Table/
Fig-8] showing r-values), showed a positive association for PC, PCT,
and PDW, and a negative association for MPV across all histological
features except eosinophilic infiltration. In cases with eosinophils, PC
and PCT showed a negative correlation, while MPV and PDW showed
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a positive correlation; however, these associations were not statistically
significant (p=0.214, 0.398, 0.462, and 0.257, for mean PC, MPV,
PCT and PDW, respectively) [Table/Fig-7].

Histopathological Platelet

features Count (PC) MPV PCT PDW
Neutrophils in muscularis 0.35* -0.42* 0.38* 0.39*
Eosinophils -0.15 0.10 -0.08 0.14
Ulceration 0.28* -0.24* 0.32* 0.27*
Neutrophilic abscess 0.33* -0.31* 0.46* 0.44*
Gangrene 0.562¢ -0.36* 0.40* 0.41*
Thrombosed vessel 0.49* -0.41* 0.43* 0.48*

[Table/Fig-8]: Correlation coefficients (r-values) of platelet parameters with histo-

pathological features.
*with significant p-values

Based on histological severity, cases were further classified into acute
appendicitis (n=34), acute suppurative appendicitis (=24, included
cases showing suppurative abscess formation with inflammation
extending in all the layers), and gangrenous appendicitis (n=14). The
mean platelet parameters for each group are shown in [Table/Fig-9]
and demonstrate a progressive decrease in MPV and increase
in PC, PDW, and PCT from acute to suppurative to gangrenous
appendicitis. Multivariate regression analysis for differentiating
these severity groups is presented in [Table/Fig-10]. Presence of
perforation was observed in 20 cases whereas periappendicitis was
found in 45 cases.

Acute Acute Suppurative | Gangrenous
Appendicitis | Appendicitis (ASA) | Appendicitis
Parameters (AA) (n=34) (n= 24) (GA) (n=14)
Platelet Count (PC) (x10%/uL) 260 305.8 338.4
MPV (fL) 8.8 8.1 7.7
PCT (%) 0.21 0.25 0.26
PDW (%) 15.0 17.0 17.7

[Table/Fig-9]: Mean values for histologic groups.
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Finally platelet indices were compared between complicated and
uncomplicated appendicitis [Table/Fig-12]. Cases demonstrating
gangrene and thrombosed vessels were categorised under the
complicated cases (n=25) and compared with the other cases
with uncomplicated histology (n=47). Thrombosed vessels, ranging
from one to three in number, were identified in the serosal and
submucosal layers. Complicated cases demonstrated significantly
reduced MPV (7.7+0.8 fl) and significantly elevated PC (338.4+79.6
x10%uL), PDW (17.7+3.0%), and PCT (0.26+0.07%) compared
to uncomplicated cases, with all differences being statistically
significant (p<0.001) [Table/Fig-12].

Complicated* Uncomplicated
Parameters (n=25) (n=47) p-value
(F;',%t)eéi g;jtﬁ 338.4=79.6 052.3+56.7 <0.001
MPV (L) 7.7+0.8 9.1+1.4 <0.001
PCT (%) 0.26+0.07 0.20+0.04 <0.001
PDW (%) 17.7£3.0 14.8+2.1 <0.001

[Table/Fig-12]: Platelet indices in complicated versus uncomplicated appendicitis

(Statistical test used- t-test)
“Complicated: Gangrene and thrombosed vessel present

DISCUSSION

The present study’s demographic profile showed that 63.9% of
participants were male and 36.1% were females, with a mean age
of 32.7+12.4 years. Ag C and Patil V et al reported similar gender
distribution (58% males, 42% females) [13]. The mean age in their
study was 36.5+15.2 years, with the highest percentage (30.7%)
in the 21-30 years group, comparable to the current study cohort
(84.7% in the 21-30 years group).

In the current study, male participants had a mean PC of
270.5+65.8x10%uL, while females had 292.1+71.2x10%L,
though this difference was not statistically significant (p=0.178).
This finding aligns with Ceylan B et al., who reported no significant
gender-based differences in platelet parameters in their study of

Acute Suppurative Appendicitis (ASA) vs

Gangrenous Appendicitis (GA) vs

Acute Appendicitis (AA) Acute Appendicitis (AA)
Adjusted odds ratio (95% Adjusted odds ratio (95%

Predictor variables Confidence interval) p-value Confidence interval) p-value
Platelet Count (PC) (per 50 x10%uL increase) 2.10 (1.20-3.68) 0.009 3.95 (2.05-7.61) <0.001
MPV (per 1 fL decrease) 1.85 (1.15-2.98) 0.011 412 (2.21-7.68) <0.001
PCT (per 0.05% increase) 2.45 (1.32-4.55) 0.004 3.88 (1.92-7.84) <0.001
PDW (per 5% increase) 2.30 (1.25-4.22) 0.007 3.60 (1.85-7.00) <0.001
Model Statistics Nagelkerke R2: 0.42 Overall p-value: <0.001

[Table/Fig-10]: Multivariate regression analysis of platelet parameters for differentiating appendicitis severity groups (Multivariate logistic regression).

For further assessment of histological severity, cases were
dichotomised into those with gangrene and those without. All
platelet parameters showed statistically significant differences
between the two groups [Table/Fig-7]. Multivariate regression
analysis for gangrene prediction was as shown in [Table/Fig-11].
It shows that PC >300 x10%uL, MPV<8 fl, PDW>16% and PCT>
0.25% all predicted gangrene significantly with the adjusted odds
ratio and confidence interval as shown in [Table/Fig-11].

Adjusted odds 95% Confidence
Predictors ratio interval RREIES
(F;act)eféocoox“fés m 4.82 1,56-14.91 0.006
MPV <8.0 FI 517 1.78-15.02 0.002
PDW >16% 3.95 1.32-11.84 0.014
PCT >0.25% 4.21 1.41-12.61 0.010

[Table/Fig-11]: Multivariate regression for gangrene prediction (Statistical test

used- t-test).
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362 individuals with appendicitis [14]. Additionally, Ag C and Patil
V found no significant difference in MPV between male and female
appendicitis patients, a result similar to ours where the difference
in MPV (8.9+1.3 fL in males and 8.3+1.5 fL in females was not
significant (p=0.062) [13].

The present study found no significant differences in PC across the
age groups (p=0.421). This result contrasts with Dinc B et al., who
found a significant difference in PC between age groups in their study
of appendicitis patients, with younger patients exhibiting lower PCs
[15]. Boshnak N et al., also reported no significant differences in PC
across age groups, suggesting that platelet parameters may not be
age-dependent in appendicitis cases [16]. Similarly, Haghi AR et al.,
did not report significant variations in platelet parameters by age,
which supports the consistency of the current findings [17].

In the present study, the mean PC was 278.4+68.3 x10%/uL, MPV was
8.7+1.4 L, and PDW was 15.6+2.7%. Haghi AR et al., found a mean
PC of 300.1+75.6 x10%uL, which is higher than the present findings,
but this difference could be attributed to variations in the severity of
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appendicitis and patient demographics [17]. Boshnak N et al., reported
a lower mean PC (257.6+70.2 x10%uL) [16], while Dinc B et al., found
a mean MPV of 8.4+1.2 fL, which closely aligns with our study’s
findings of 8.7+1.4 fL [15]. In the present study, PDW of 15.6+2.7% is
consistent with Nes G et al., who observed PDW levels of 16.2+3.4%
in appendicitis patients, confirming the validity of results [18].

When compared to the findings of other studies, both similarities
and differences were found in the platelet parameters, with varied
results across studies.

The current study observed a significant difference in PC
(2838.5+66.8 vs 221.3+71.4, p=0.017) between patients with
and without neutrophils in the muscularis propria [Table/Fig-7].
Ceylan B et al.,, found a similar correlation between PC and
neutrophil presence, suggesting that platelet activation might be
more prominent in inflammatory processes like appendicitis [14].
Ag C and Patil V also reported elevated platelet parameters in
patients with neutrophils in the muscularis propria, confirming our
results [13]. However, Boshnak N et al., did not find significant
correlations between PC and neutrophil presence, indicating that
the relationship may be more complex and dependent on other
factors like disease severity [16].

The present study did not find a significant correlation between platelet
parameters and eosinophils. In the case of neutrophilic abscess,
ulceration and presence of thrombosed vessels, study showed a
statistically significant increase in PC, PCT, and PDW as well as a
statistically significant decrease in MPV, indicating the importance of
platelet indices in identifying complications [Table/Fig-7].

Cases demonstrating gangrene and thrombosed vessels were
kept under the complicated category (n=25) and compared with
the other cases with uncomplicated histology. Similar findings i.e.,
lower MPV and elevated PC, PDW and PCT were observed with
the difference being statistically significant between the two groups
[Table/Fig-12]. The current study findings partly align with the
study by Ag C and Patil V where MPV and PDW were significantly
elevated in perforated appendicitis [13]. However, MPV was lower
in the present study. Similarly, Boshnak N et al., highlighted the role
of PDW in complicated appendicitis, a finding that resonates with
the present results [16].

On doing multivariate regression analysis for differentiating acute
Vs suppurative vs gangrenous appendicitis, platelet parameters
were found to be significant independent predictors as shown in
[Table/Fig-10Q]. Increase in PC, PCT, PDW and decrease in MPV all
showed a positive odds ratio to predict acute suppurative as well
as gangrenous appendicitis with a higher odds ratio of predicting
gangrene and overall p-value less than 0.001 [Table/Fig-10].

Anti¢ J et al., examined platelet parameters in paediatric patients
undergoing surgery for acute appendicitis, revealing that MPV did
not show a significant diagnostic difference for acute or complicated
appendicitis [19]. In contrast, the present study observed a lower
mean MPV in the complicated cases versus uncomplicated ones and
the p-value was also significant (p-value <0.001). Boshnak N et al.,
reported that MPV and PDW showed a significant association with
confirmed appendicitis [16]. On the other hand, Haghi AR et al., found
a high specificity for MPV (98.66%) in diagnosing appendicitis [17].
However, their study did not find significant differences in PC across
appendicitis subtypes, which contrasts with our results where all the
platelet parameters were showing significant association between
the complicated versus uncomplicated groups (p-value <0.001).
Gangrene was associated with significantly higher PC (332.6+81.3)
compared to non gangrene cases (265.4+60.2, p<0.001) in our
study [Table/Fig-7]. Haghi AR et al., found a low MPV in complicated
appendicitis, which aligns with our findings of a significantly lower
MPV in gangrene cases (p-value-0.006) [17]. Additionally, the
findings by Ceylan B et al., corroborate the current study results by
highlighting the diagnostic value of lower MPV in complicated cases
[14]. The study by Dinc B et al., showed that PDW demonstrated
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the highest diagnostic accuracy for appendicitis, supporting our
observation of elevated PDW in complicated appendicitis with
thrombosed vessels [15]. Similarly, Ag C and Patil V observed
elevated PDW in perforated appendicitis, which also supports the
present study finding that platelet indices like PDW play a critical role
in distinguishing complicated cases [13]. Also, multivariate regression
analysis was done to predict gangrene as shown in [Table/Fig-11]
where it was found that PC >300X10%/uL), MPV <8.0 FI, PDW >16%
and PCT >0.25% all predicted gangrene significantly. These cut-off
values can be used objectively by the surgeons to take immediate
decisions in support of emergency surgery.

The current study’s findings are consistent with many studies
in the literature, including those from Indian authors. However,
the detailed correlation with histology has not been done in the
past. Platelet parameters like PC, MPV, PDW and PCT were
significantly associated not only with the presence of neutrophils in
the muscularis propria, but also with complications. These results
suggest that platelet parameters can be useful diagnostic markers
in emergency appendicectomy, particularly in complicated cases
but further studies are needed to refine their diagnostic utility. The
highlight of the present study was the multivariate regression analysis
for gangrene prediction which gave objective values of the platelet
parameters for predicting gangrene. This can help surgeons in
taking quick decisions of performing emergency appendicectomy.

Limitation(s)
The sample size and time duration were limited in the current study.

CONCLUSION(S)

Significant differences were observed in the platelet parameters
(PC, MPV, PCT, and PDW) between cases with complications like
gangrene and thrombosed vessels vis a vis uncomplicated cases.
These findings highlight the potential role of platelet indices in
predicting complications in clinical settings.

REFERENCES

[11 Han H, Letourneau ID, Abate YH, Abdelmasseh M, Abu- Gharbieh E, Adane TD,
et al. Trends and levels of the global, regional, and national burden of appendicitis
between 1990 and 2021: Findings from the Global Burden of Disease Study
2021. The Lancet Gastroenterology and Hepatology. 2024;9(9):825-58.

[2] Repplinger MD, Levy JF, Peethumnongsin E, Gussick ME, Svenson JE,
Golden SK, et al. Systematic review and meta-analysis of the accuracy of MRI
to diagnose appendicitis in the general population. J Magn Reson Imaging.
2016;43(6):1346-54.

[3] Ishizuka M, Shimizu T, Kubota K. Neutrophil-to-lymphocyte ratio has a close
association with gangrenous appendicitis in patients undergoing appendectomy.
Int Surg. 2012;97(4):299-304.

[4] Biricik S, Narci H, Diindar GA, Ayrik C, Tirkmenoglu MO. Mean platelet volume
and the ratio of mean platelet volume to platelet count in the diagnosis of acute
appendicitis. Am J Emerg Med. 2019;37(3):411-14.

[5] Oktay MM, Bogan M, Colak ST, Sabak M, Gimlsboga H, Eren SH. Evaluation of
the diagnostic value of platelet indices in pediatric acute appendicitis. J Int Med
Res. 2020;48(9):300060520946515.

[6] Krishnan N, Anand S, Pakkasjarvi N, Bajpai M, Dhua AK, Yadav DK. Mean
platelet volume in the diagnosis of acute appendicitis in the pediatric population:
A systematic review and meta-analysis. Diagnostics. 2022;12(7):1596.

[7]1 Shen G, Li S, Shao Z, Liu L, Liu Q, Yu H, et al. Platelet indices in patients with
acute appendicitis: A systematic review with meta-analysis. Updates Surg.
2021;73(4):1327-41.

[8] Fan Z, Pan J, Zhang Y, Wang Z, Zhu M, Yang B, et al. Mean platelet volume
and platelet distribution width as markers in the diagnosis of acute gangrenous
appendicitis. Dis Markers. 2015;2015:542013.

[9] Tullavardhana T, Sanguanlosit S, Chartkitchareon A. Role of platelet indices as a
biomarker for the diagnosis of acute appendicitis and as a predictor of complicated
appendicitis: A meta-analysis. Ann Med Surg (Lond). 2021;66:102448.

[10] Erdem H, Aktimur R, Cetinkunar S, Reyhan E, Gokler C, Irkorucu O, et
al. Evaluation of mean platelet volume as a diagnostic biomarker in acute
appendicitis. Int J Clin Exp Med. 2015;8(1):1291-95.

[11] Semple JW, Italiano JE, Freedman J. Platelets and the immune continuum. Nat
Rev Immunol. 2011;11(4):264-74.

[12] Markar SR, Karthikesalingam A, Falzon A, Kan Y. The diagnostic value of
neutrophil: Lymphocyte ratio in adults with suspected acute appendicitis. Acta
Chir Belg. 2010;110(5):5643-47.

[13] Ag C, Patil V. Diagnosis of acute appendicitis and appendicular perforation:
Evaluation of platelet indices and red cell distribution width as emerging
biomarkers. Arq Bras Cir Dig. 2023;36:e1757.

Journal of Clinical and Diagnostic Research. 2026 Jul, Vol-20(7): EC22-EC27



www.jcdr.net

Lakshay Mehra et al., Platelet Parameters Predicting Appendicitis Severity

[14] Ceylan B, Aslan T, Cinar A, Ruhkar Kurt A, Akkoyunlu Y. Can platelet indices [17] Haghi AR, Pourmohammad P, Rabiee MAS. Accuracy of Mean Platelet Volume
be used as predictors of complication in subjects with appendicitis? Wien Klin (MPV)and Red Cell Distribution Width (RDW) for the diagnosis of acute appendicitis:
Wochenschr. 2016;128(Suppl 8):620-25. Evaluation of possible new biomarkers. Adv J Emerg Med. 2020;4(2):e20.

[15] Dinc B, Oskay A, Dinc SE, Bas B, Tekin S. New parameter in diagnosis of acute [18] Gu Nes ME, Deniz MM, Yilmaz S. Diagnostic value of platelet indices in acute
appendicitis: Platelet distribution width. World J Gastroenterol. 2015;21(6): appendicitis and comparison with histopathology. Ann Ital Chir. 2017;88:
1821-26. 222-28.

[16] Boshnak N, Boshnag M, Elgohary H. Evaluation of platelet indices and red cell [19] Antic J, Joki¢ R, Bukarica S, Lukic |, Dobrijevic D, Rakic G, et al. Predictive value

distribution width as new biomarkers for the diagnosis of acute appendicitis.
J Invest Surg. 2018;31(2):121-29.

of red blood cell distribution width, mean platelet volume and platelet distribution
width in children with acute appendicitis. Children (Basel). 2021;8(11):1041.

PARTICULARS OF CONTRIBUTORS:
Postgraduate Student, Department of Pathology, ESI-Post Graduate Institute of Medical Sciences and Research (ESI-PGIMSR), Basaidarapur, New Delhi.
Assistant Professor, Department of Pathology, ESI-Post Graduate Institute of Medical Sciences and Research (ESI-PGIMSR), Basaidarapur, New Delhi.
Associate Professor, Department of Pathology, ESI-Post Graduate Institute of Medical Sciences and Research (ESI-PGIMSR), Basaidarapur, New Delhi.
Professor, Department of Pathology, ESI-Post Graduate Institute of Medical Sciences and Research (ESI-PGIMSR), Basaidarapur, New Delhi.

Professor, Department of Pathology, ESI-Post Graduate Institute of Medical Sciences and Research (ESI-PGIMSR), Basaidarapur, New Delhi.

a s N

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Sujata Raychaudhuri,

Professor, Department of Pathology, ESI-Post Graduate Institute of Medical
Sciences and Research (ESI-PGIMSR), Basaidarapur, New Delhi-110015, India.

PLAGIARISM CHECKING METHODS: Wantetal]
e Plagiarism X-checker: Nov 21, 2025

e Manual Googling: Feb 13, 2026

e iThenticate Software: Feb 16, 2026 (4%)

ETYMOLOGY: Author Origin

EMENDATIONS: 7

E-mail: sujatabulu@yahoo.co.in

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2026 Jul, Vol-20(7): EC22-EC27

Yes

Date of Submission: Nov 18, 2025
Date of Peer Review: Jan 20, 2026
Date of Acceptance: Feb 19, 2026

Date of Publishing: Jul 01, 2026


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

