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Abstract
Background: The aim of this study was to evaluate the mean platelet volume (MPV) levels in patients with acute 
appendicitis in comparison with healthy people referring to educational hospitals of Kerman University of Medical 
Sciences. Materials and Methods: This case-control study was conducted on 150 patients (75 cases, 75 controls). 
The inclusion criteria were aged over 15 years old who had undergone abdominal pain and appendicitis diagno-
sis. The number of white blood cells, percentage of neutrophils, MPV and C-Reactive Protein were checked. The 
control group included individuals who were referred for elective surgery after age and gender adaptation with the 
control group, complete blood count and MPV were checked for them. Finally, the data were analyzed by SPSS 
25. Results: The results of this study showed that MPV level in the case group was 7.1±1.68 and in the control, the 
group was 9.8±1.17, which was significantly lower in the case group (P-value=0.001). The sensitivity and speci-
ficity of MPV in detecting acute appendicitis were 81% and 87% which were statistically significant. Conclusion: 
Overall, the results of this study showed that MPV is considered as an important parameter in the diagnosis of 
acute appendicitis. It is essential that more studies be done to find specific and reliable biomarkers for their use in 
detecting acute appendicitis.
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Introduction

Appendicitis is one of the most prevalent reasons 
for the patients’ referral to the surgical emergen-

cy and appendectomy is the most popular emergency 
surgery of appendicitis. Appendicitis occurs during ad-
olescence and 41% of the suffered individuals are in 
the age range of 10-29 years old. The amount of ap-
pendicitis in men and women is respectively 12% and 
20%, and 7% of people undergo appendectomy surgery 
during their life for acute appendicitis (1). The percent-
age of appendicitis diagnostic error in women is sig-
nificantly higher in comparison to men and the amount 
of negative appendectomy is high in women at the age 
range of 40-49 years old which equals 23.2%. The 
highest amount of negative appendectomy has been re-
ported in women above 80 years old (2). Given the side 
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effects resulted from the unnecessary surgical opera-
tion, anesthetic side effect and also imposition of cost 
on the health care system, it seems that improvement of 
diagnosis is of clinical importance. As was mentioned, 
acute appendicitis is one of the most prevalent reasons 
for emergency surgery in acute abdomen. However, the 
amount of negative laparotomy or laparoscopy can be 
decreased by 30% by improving the diagnostic meth-
ods (3). In efforts to prevent the application of unneces-
sary surgery, the surgeons look for reliable biomarkers 
for exact diagnosis of acute appendicitis (4). Although 
the exact medical history, physical examination, and 
conventional laboratory parameters are of significant 
importance, the existence of a reliable biomarker can 
considerably help the physician in final decision-mak-
ing. So far, many biomarkers have been introduced; 
but, none of them have been accepted. Therefore, we 
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need a biomarker with the capability of easy, cheap 
and effective measurement for exact diagnosis of acute 
appendicitis (5). Mean platelet volume (MPV) is a 
parameter that is usually reported in Complete Blood 
Count (CBC). Generally, the physicians’ purpose from 
CBC is for diagnosis of acute appendicitis, white blood 
count (WBC) and Neutrophil count for Leukocytosis 
evaluation with neutrophilic predominance; and the 
other findings of CBC are disregarded in the diagno-
sis of appendicitis. MPV biomarker is usually used for 
surveying the performance and production of platelet. 
Furthermore, this biomarker reflects the amount of in-
flammation, too. The amounts of MPV are affected in 
most of clinical states that is indicative of disease ac-
tivity in systematic inflammation, acute pancreatitis, 
unstable angina and myocardial infarction (6). Some 
studies have confirmed the use of this biomarker in the 
diagnosis of acute appendicitis. A study revealed that 
the amount of MPV in children with acute appendicitis 
is lower in comparison to the control group (7). Anoth-
er study showed that the amount of MPV in them has 
been significantly decreased in comparison to the con-
trol group (8). Given that incorrect diagnosis of acute 
appendicitis can result in the side effects, morbidity and 
mortality, the existence and use of further diagnostic 
biomarkers with the capability of early detection can 
help the early diagnosis of acute appendicitis and re-
duce the side effects and consequently reduce the costs 
of health care systems. This research studies the value 
of diagnostic parameters in acute appendicitis diagno-
sis. Furthermore, in as much as few studies have been 
done in case of diagnostic value of MPV level in the 
appendicitis diagnosis, the present research studies the 
MPV in the individuals suffer from acute appendicitis 
in comparison to the healthy ones.

Materials and Methods 

The present research was a case-control study done on 
150 members (75 cases and 75 controls) for determin-
ing the MPV in acute appendicitis. The sample size 
and its calculation method was determined based on a 
similar previous study with 0.05% Alpha and a study 
power of %80 for every group (75 members). The sta-
tistic population included individuals with appendicitis 
diagnosis that referred to the educational hospitals of 
Kerman University of Medical Sciences during 2017 
and 2018. The inclusion criteria for the study included 
the individuals above 15 years old with acute abdomen 
and appendicitis diagnosis that were volunteered for 
surgical operation by final confirmation of appendici-
tis pathologist; and the WBC, neutrophil percentage, 
MPV and C-Reactive Protein (CRP) of the patients 
were studied. The exclusion criteria included the provi-
sion of individuals who suffered from appendicitis with 
medical treatment, proposal of other pathologies during 
the operation, imperfect information existing in the file 

and lack of tendency to participate in the mentioned 
research. The control group included the individuals 
who have referred for an elective surgery that were se-
lected after the age and sex concordance and CBC and 
MPV of them were measured. The number of platelets 
and MPV of the blood samples with regard to CBC test 
obtained at the first day of hospitalization were gath-
ered in the pipes including EDTA (Ethylene Diamine 
Tetra Acetic acid), they were analyzed and measured 
by automated hematology analyzers and the normal 
range for MPV was determined 7.4 to 10.4 in the lab-
oratory. Furthermore, Pars Azmoon Kit was used for 
the quantitative measurement of CRP. Finally, after the 
operation, the relationship between MPV and the other 
factors with the pathology report was studied. The data 
were analyzed by SPSS version 25 software after the 
collection, Student T-Test was applied for intergroup 
comparison and the Mann-Whitney U test was used in 
case of non-normal distribution of data. 

Results 

The research results revealed that the mean age of par-
ticipants in the case group and control group was re-
spectively 31.85±5.65 and 33.54±6.17 that this differ-
ence was not statistically significant. The mean white 
blood count in the case group and control group was 
respectively 13464±651645 and 8818±8456 µl, respec-
tively that this amount in the case group was signifi-
cantly more than the control group (P-value= 0.003). 
The mean neutrophil percentage of the participants 
in the case group and control group was respectively 
79.33±7.87 and 64.55±4.17 that this amount in the case 
group was significantly more than the control group 
(P-value= 0.004). Furthermore, the number of plate-
lets of the participants in the case group and the control 
group was respectively 231.84±7.84 and 253.83±6.49 
that this amount was not statistically significant. The re-
search results revealed that the mean platelet volume of 
the participants in the case group and control group was 
respectively 7.1±1.68 and 9.8±1.17 that this amount in 
the case group was significantly lower than the con-
trol group (P-value= 0.001) (Table 1). Furthermore, 
the results showed that the sensitivity and specificity 
of white platelet count in appendicitis diagnosis were 
respectively 85% and 74%; the sensitivity and specific-
ity of neutrophil percentage in appendicitis diagnosis 
were 70% and 83%, respectively; and the sensitivity 
and specificity of MPV in appendicitis diagnosis were 
respectively 81% and 87% that all these amounts were 
statistically significant (Table 2).

Discussion 

While the parameters and criteria existing in CBC test 
such as high leukocyte count and or neutrophil percent-
age are routinely used for appendicitis diagnosis, the 
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effect of change of MPV amounts has been recently 
studied in a few numbers of studies with the purpose 
of appendicitis diagnosis. In some of these studies, the 
change of MPV has been suggested as the valuable 
diagnostic indicative, when it is used with WBC and 
neutrophil percentage. But the MPV change can be dis-
cussed separately; because some of the studies such as 
the one done by Albayrak et al. (8) have reported the 
reduction of MPV and some of them such as the one 
done by Tanrikulu et al. (9) have reported the increase 
of MPV. Furthermore, the results of the research done 
by Uyanik et al. (10) revealed that MPV has no effect 
on the diagnosis of acute appendicitis in children. The 
amounts of MPV is easily measurable in the CBC test 
and probably reveal the manner of performance and ac-
tivation of the platelets and amount of their production 
from the megakaryocytes in a better way. The results 
of accomplished researches revealed that amounts of 
MPV in patients suffering from Sepsis in the study done 
by Beyazit et al. (11), in patients suffering from myo-
cardial ischemia in the research done by Sarikaya et al. 
(12), and the ones suffering from cerebral-vascular dis-

eases in the study done by Li et al. (13) is significantly 
higher than the healthy individuals. Slavka et al., have 
reported 1.5 times mortality in the patients suffered 
from acute cordial ischemia with high MPV in com-
parison to the ones with lower MPV and concluded that 
an increase of MPV is indicative of increase of platelet 
activity (14). The results of different research have re-
vealed that the amount of MPV in chronic and acute 
diseases is respectively increased and decreased (15). 
Furthermore, the results of some research showed that 
while the MPV amount is reduced in the acute phase of 
diagnosis, the MPV increase in the chronic phase is ob-
served more than the MPV reduction in the acute phase 
(16). Kisacik et al. reported that the low MPV amount 
is naturally increased after the treatment in the patients 
suffered from ankylosing spondylitis and rheumatoid 
arthritis (15). In addition, it has been reported that in 
some inflammatory bowel diseases such as ulcerative 
colitis, the MPV amount is decreased by an increase in 
disease activity (17). Similarly, Kapsoritakis et al. also 
reported that the MPV amount in the patients suffered 
from active Crohn is lower in comparison to the ones 

 Table 2. Comparison of sensitivity and specificity in the studied variables

P-valueSpecificity Sensitivity  Variable 

0.00174%85%White platelet count

0.00183%70%Neutrophil 

0.00187%81%MPV

Table 1. Comparison of the mean and standard deviation of the studied variables separately sorted by two groups

P-valueMean and standard deviation 
(control group)

Mean and standard deviation 
(case group)Variable 

0.604
33.54±6.17

16-54

31.85±5.65

15-45 
Age

0.003
8818±8456

4574-15845 

13464±1645

3493-30595 
White platelet count

0.004
64.55±4.17

41-79 

79.33±7.87

43-84
Neutrophil 

0.405
253.83±6.49

80-695 

231.84±7.84

84-653
Platelet 

0.001
9.8±1.17

3.9–4.11

7.1±1.68

5.10–6.7
MPV
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with inactive Crohn (18). The value of high leukocyte 
count and neutrophils percentage as the biomarkers in 
acute appendicitis diagnosis has been widely accepted 
and they are routinely used by physicians. In fact, an 
increase in the number of leukocyte and neutrophils 
occurs along with an increase in inflammation sever-
ity (5). Birchley et al. recognized that high leukocyte 
count and neutrophils percentage is observed consider-
ably higher in complicated appendicitis in comparison 
to the non-complicated one (19). Overall, the results of 
the present study revealed that MPV was recognized as 
an important parameter in acute appendicitis diagnosis. 
Furthermore, it was revealed that, in acute appendici-
tis diagnosis, MPV as a diagnostic biomarker has more 
and less sensitivity in comparison to neutrophil and 
leukocytes, respectively; while, its specificity is more 
than the neutrophil and leukocytes in acute appendicitis 
diagnosis. According to the mentioned results, it seems 
that further research is necessary for recognizing the 
specific and reliable biomarkers or their combination 
to be used in acute appendicitis diagnosis in addition to 
the studies concentrated on MPV. 
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