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ABSTRACT…Objectives: To study mean platelet volume (MPV) in acute appendicitis and 
its correlation with leukocyte count.  Study Design: Case control study Place and Duration: 
Department of Surgery, Liaquat University of Medical and Health Sciences Jamshoro/Hyderabad 
from January 2013 to February 2014. Subjects and Methods: Subjects with clinical suspicion 
of acute appendicitis were selected according inclusion and exclusion criteria. A sample of 49 
acute appendicitis patients and 37 controls were studied. The Blood samples were collected in 
sodium citrate vacutainers and processed on Sysmex KX 21 analyzers. The main analysis was 
the comparison of the difference of MPV between acute appendicitis and controls. Data was 
analyzed on SPSS version 21.0 by student’s t-test, Chi-square test and Pearson’s correlation (r) 
was used to evaluate association of MPV with platelet counts and leukocytes. A p-value of ≤0.05 
was taken significant.  Results: The mean platelet volume and leukocytes were significantly 
elevated in patients with acute appendicitis. MPV and leukocytosis in controls and cases were 
noted as 7.93±2.1 vs. 9.10±2.9fl (p=0.0001) and 6980±120 vs. 13980±340 µL-1 respectively. 
MPV was positively correlated with leukocytosis (r=0.419) (p=0.0001), while Platelets showed 
a negative correlation. Conclusion: Elevated MPV and leukocytosis are observed in acute 
appendicitis. MPV may be exploited for clinical diagnosis of acute appendicitis but in a proper 
clinical context along with leukocytosis. 
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INTRODUCTION
Acute appendicitis is one of most common 
surgical procedure of abdominal cavity. A prompt 
diagnosis is rewarded by a marked reduction in 
morbidity and mortality.1 Acute appendicitis is 
characterized by the mucosal ischemia of the 
appendix. The ischemia results from ongoing 
mucus secretion distal to an obstruction of the 
lumen of appendix. The collection of mucus 
increases intraluminal which compresses the 
veins. As luminal pressure exceeds 85 mmHg, 
appendiceal venules become thrombosed. On the 
other hand, a continued arteriolar in flow further 
aggravates venous congestion and engorgement 
of the appendiceal vessels becomes manifest.2

Classically, the diagnosis of acute appendicitis 
is based on a brief history of abdominal pain, 
nausea, migration of pain to right iliac fossa, and 
signs of local peritonitis. The diagnostic accuracy 
based on clinical symptoms varies from 70% to 

80%.1,2 Hence, diagnostic errors are common. 
This results in perforation in 20% of appendicitis 
and a negative laparotomy rate is reported in 2%- 
30%.1 

The pre-operative blood tests may be performed 
easily in primary healthcare settings, which may 
help clinicians for making decision of suspected 
acute appendicitis. Several parameters have 
been reported for diagnosis of acute appendicitis 
such as; leukocytosis, lymphocyte-leukocyte 
rate, erythrocyte sedimentation rate,  Interleukins 
4,5,6,10 and 12, endotoxin, α-2-macroglobulin, 
fibrinogen, procalcitonin, α-1 antitrypsin, TNF-α, 
D-Lactate.2,3 

Mean platelet volume (MPV) is a measure of 
platelet size. MPV is generated hematology 
analyzers as part of complete blood count test. 
MPV is one of the most is commonly overlooked 
parameter.4 MPV is a measure of average size 
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and function of platelets.5 MPV is one of the most 
widely used surrogate markers of platelet function. 
MPV reflects inflammatory burden various clinical 
conditions like ischemic heart disease, unstable 
angina, acute pancreatitis, pre-eclampsia, 
ulcerative colitis and Crohn’s disease.6

The MPV is easy, inexpensive and generated 
promptly by hematoanalyzers and is free of 
observer’s bias7. Hence; it may prove a useful 
marker for disease activity of acute appendicitis. 
The present study was designed to evaluate 
MPV in patients with acute appendicitis and its 
correlation with leukocytes surgical wards of our 
tertiary care hospital.

SUBJECTS AND METHODS
A case control study was conducted at Department 
of Surgery, Liaquat University Hospital Jamshoro/
Hyderabad from January 2013-February 2014. 
The study was approved by the Ethical review 
committee of institute. Volunteer subjects were 
asked to sign the consent form. The diagnosis 
of acute appendicitis was made on the basis 
of clinical history and examination aided by 
leukocytosis. Young patients with complaint of 
pain in right iliac fossa, nausea and vomiting 
presenting in emergency department were 
included.  Patients with diabetes mellitus, blood 
disorders and iron deficiency anemia were 
excluded. Study population comprised of 37 
normal healthy age and sex matched controls 
(Group I) and 49 patients of acute appendicitis 
(Group II).

The Blood samples were collected in bottles 
containing sodium citrate as anticoagulant 
and processed on automated hematoanalyzer, 
Sysmex KX 21. The MPV was defined as an 
average size of platelet and 8–12 fl was taken 
as normal range. The main analysis in this study 
was the comparison of the difference of MPV 
measurements between acute appendicitis and 
control groups. 

The Data was analyzed using SPSS version 
21.0 for Windows release (IBS, incorporation, 
USA). The distribution of data was checked by 

Kolmogrov-Smirnov tests before analyzing the 
data. The continuous and categorical variables 
were analyzed using students t-test and Chi-
square tests respectively. The continuous 
variables were presented as mean±S.D, 
while categorical variables as frequency and 
percentage. Pearson’s correlation (r) was used to 
investigate correlation of MPV with platelet counts 
and leukocytes. A p-value of ≤0.05 was taken 
statistically significant. 

RESULTS
Mean age noted in controls and cases was 
19.3±2.1 and 18.9±3.1 years respectively 
(p=0.07). The age and gender distribution of 
acute appendicitis patients is shown in table. I. 
Abdominal and right iliac fossa pain, nausea 
and vomiting were the common complaints 
(table.II). The mean platelet volume, platelet 
and leukocytes counts are shown in table III. 
Statistically significant differences were observed 
among three variables with p-value ≤0.01. Mean 
platelet volume showed a positive correlation with 
leukocytes (r=0.419, p=0.001) in patients of acute 
appendicitis. Platelet counts negative correlation 
with mean platelet volume and leukocyte counts 
as shown in table IV. Graph 1 shows correlation 
of mean platelet volume, platelet and leukocyte 
counts at sub-group levels. Table IV shows 
positive correlation co-efficient (r=0.419) of mean 
platelet volume with leukocyte counts (p=0.001).

Group I. 
Controls
 (n=37)

Group II. 
Cases
(n=49)

p-value

Age (years) 19.3±2.1 18.9±3.1 0.07

Male 26 (70.2%) 39 (79.5%) 0.08

Female 11 (29.7%) 10 (20.4%) 0.09

Table. I. Demographic characteristics of study 
population

No. %

Abdominal Pain 31 63.2

Right iliac Pain 49 100

Nausea 13 26.5

Vomiting 23 46.9

Fever 19 38.7

Table II. Clinical presentation of acute appendicitis 
cases (n=49)
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Group I. 
Controls
 (n=37)

Group II. 
Cases
(n=49)

p-value

MPV (fL) 7.93±2.1 9.10±2.9 0.0001

Platelet counts 
(x106µL-1) 3.11±0.67 4.19±0.12 0.01

Leukocyte 
counts (µL-1) 6980±120 13980±340 0.001

Table. III. Mean Platelet volume (MPV) and leukocyte 
counts

r-value p-value

MPV-Platelet -0.087 0.02

MPV-Leukocyte 0.419 0.0001

Platelets-Leukocyte -0.248 0.02

Table. III. Mean Platelet volume (MPV) and leukocyte 
counts

DISCUSSION
Leukocyte count is widely used as marker of 
acute appendicitis but in a proper clinical context. 
Several studies have suggested that an elevated 
leukocytosis is an earliest finding. Leukocytosis is 
considered as a measure of acute inflammation 
of appendicitis.1,8 Leukocytosis observed in 
present study is  consistent with previous 
studies.1,8,9 MPV was found elevated in patients of 
acute appendicitis as shown in table III. The MPV 
is an emerging marker being studied in acute 
inflammatory disease, cardiovascular diseases, 
bone marrow disorders and diabetes mellitus, 

etc.11,15 

MPV is a marker of platelet consumption and 
rate of production by bone marrow. MPV 
is a simple and reliable marker of platelet 
aggregation. Newly produced young platelets 
show hyperaggregation. MPV is an indicator 
of hyperaggregability. Thus MPV is a marker of 
platelet activation at the site of injury, inflammation 
and infections.16,17 The MPV is directly 
proportional to rate of production, which in turn, 
is related to the rate of platelet consumption. 
Acute appendicitis causes release of interleukins 
3 and 6 and other cytokines which influence the 
thrombopoiesis. The accelerated thrombopoiesis 
in turn produces fresh platelets which are over 
reactive because of large size, rich granules, and 
hyperaggregabilitiy.6,10,18-19 The platelets release 
certain antibacterial peptides during infections.20 
On the contrary, it is proved that bacterial 
pathogens may exploit activated platelets to 
spread by binding on platelet surfaces, thus 
platelet serving for them as vehicle for trafficking. 
21,24

The findings of present study of elevated MPV 
are in keeping with previous study3 but contrary 
to others.10,18 The Narci et3 al had reported a 
retrospective case control study comprising very 
large sample of 503 cases of acute appendicitis. 
Narci et3 al reported elevated MPV in acute 
appendicitis, is an important finding in clinical 
diagnosis. 

While previous studies10,18 have reported 
controversial results on MPV values in acute 
appendicitis. Both of studies10,18 had reported a 
lower MPV values which are in contradiction to 
present and previous studies.3,6 The contradictory 
results of Albayrak et al10 and Bilici et al18 are in 
serious contradiction to various previous studies 
including acute appendicitis. The results of 
Albayrak et al.10 and Bilici et al.18 are misleading 
and this may be because of systemic bias 
introduced at some point in study design, data 
collection, MPV measurement within proper 
time duration and moreover anticoagulant 
used. It is reported that the EDTA reduces MPV 

Graph.1. Scatter plot of mean platelet volume, platelet and 
leukocyte counts.
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values if sample is delayed. Such errors might 
had produced controversial results of previous 
studies.10,18

Finding of elevated MPV are consistent with 
previous study of Uyanik et al.19 The previous 
study reported elevated MPV in children suffering 
from acute appendicitis, but the predictive 
significant of MPV was not proved. The present 
study reports a positive correlation of MPV with 
leukocytes which is consistent with previous 
studies.3,19  The limitation of present study is 
that the sample size was small. The cause effect 
relationship cannot be ascertained as present 
study is case control study of cross sectional type. 
However, we are of opinion that the elevated MPV 
is a cause, not a consequence of inflammatory 
process of acute appendicitis. The present study 
suggests that the MPV is elevated in patients with 
acute appendicitis.

CONCLUSION
Present study reports elevated MPV and 
leukocytosis in acute appendicitis. The MPV is 
a simple, accurate and reliable indicator which 
may be exploited for clinical diagnosis and 
surgical management of acute appendicitis when 
interpreted in a proper clinical context. 
Copyright© 08 May, 2015.
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