
Int J Clin Exp Med 2015;8(1):1291-1295
www.ijcem.com /ISSN:1940-5901/IJCEM0003531

Original Article
Evaluation of mean platelet volume as a diagnostic  
biomarker in acute appendicitis

Hasan Erdem1*, Recep Aktimur2*, Suleyman Cetinkunar1*, Enver Reyhan1*, Cihan Gokler1*, Oktay Irkorucu1*, 
Selim Sozen3*

1Adana Numune Training and Research Hospital, Clinic of General Surgery Adana, Turkey; 2Samsun Training and 
Research Hospital, Clinic of General Surgery, Samsun, Turkey; 3Namik Kemal University, Faculty of Medicine, 
Department of General Surgery, Tekirdag, Turkey. *Equal contributors.

Received November 2, 2014; Accepted January 7, 2015; Epub January 15, 2015; Published January 30, 2015 

Abstract: Background: Diagnosis of acute appendicitis remains to be challenging with up to 30% negative explora-
tion rates. In addition to careful clinical history and physical examination, we still need easily applicable, cheap and 
effective biomarker. Patients and methods: A retrospective case-controlled study was designed in two groups, both 
containing 100 patients, acute appendicitis and control. Leukocyte count, neutrophil percentage, platelet count and 
meal platelet volume (MPV) were compared. Results: MPV values for acute appendicitis and control groups were 7.4 
± 0.9 fL (5.6-10.6) and 9.1 ± 1.6 fL (5.1-13.1). For the diagnosis of acute appendicitis, ROC analysis revealed 74% 
sensitivity and 75% specificity for a cut-off value of 7.95 fL of MPV, however, the diagnostic value of leukocyte count 
and/or neutrophil ratio was superior. Conclusion: Our results suggest that, MPV value is an important parameter 
in the diagnosis of acute appendicitis, but in terms of sensitivity and specificity, leukocyte count and/or neutrophil 
percentage is superior.
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Introduction

Acute appendicitis is one of the most frequent 
cause of emergent exploration due to acute 
surgical abdomen. Despite, the improvements 
in diagnostic techniques, negative laparotomy 
or laparoscopy rates can be reached up to 30% 
[1]. Efforts to avoid unnecessary explorations 
were enforced surgeons to find reliable bio-
markers for accurate diagnosis of acute appen-
dicitis [2-4]. Although, the value of careful clini-
cal history, physical examination and commonly 
used laboratory parameters (white blood cell 
count, neutrophil percentage and C-reactive 
protein) are upmost important, a reliable bio-
marker could help the physician to make a clear 
final decision. Up to date, a lot of markers have 
been proposed, but none of them were com-
monly accepted, so we still need easily appli-
cable, cheap and effective biomarker for help-
ing the diagnosis of acute appendicitis [5, 6]. 
The mean platelet volume (MPV) is a routinely 
reported parameter in complete blood count 

(CBC). CBC, was generally thought to unimport-
ant by physicians for the diagnosis of acute 
appendicitis, except white blood cell (WBC) 
count and neutrophil predominance. MPV is a 
commonly used marker of platelet production 
and function, and it has been shown to reflect 
inflammatory burden. Detected value of MPV 
has been shown to be affected in many clinical 
scenarios and reflects disease activity in sys-
temic inflammation, acute pancreatitis, unsta-
ble angina and myocardial infarction [7]. 
Changes in the value of MPV was found to be 
significant in cardiovascular, cerebrovascular 
and rheumatoid joint diseases and in some 
other inflammatory disorders [8-10]. Once it 
was recognized that, an inflammatory condition 
can alter the MPV value, the thoughts arise that 
it could be used for the diagnosis of acute 
appendicitis as a biomarker [2, 5, 11-13]. 

In this retrospective case-controlled study, we 
compared WBC count, neutrophil ratio, platelet 
count, and MPV values of a group of pathologi-
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cally confirmed acute appendicitis with a group 
of elective herniorrhaphy patients. 

Materials and methods

Patient selection

The study was approved by the local ethics 
committee (ANEAH.EK.2013/58). Between 
January 2011 and March 2013, 132 patients 
with pathologically confirmed acute appendici-
tis in our institute were retrospectively anal-
ysed. Younger than 15 years old, alcohol con-
sumption, tobacco smoking, diabetes mellitus, 
ischemic heart disease, hypertension, morbid 
obesity and patients with severe comorbidities 
were excluded. According to aforementioned 

mally distributed continuous data were 
assessed with Student T-test. If the data were 
not normally distributed, continuous data were 
assessed with Mann-Whitney U test. WBC 
count, neutrophil ratio and MPV values were 
found to be statistically different  between 
groups, and they were analyzed for their diag-
nostic value in acute appendicitis  using ROC 
analysis. A two-tailed P value < 0.05 was con-
sidered statistically significant. Statistical anal-
yses were performed with the SPSS, version 
17.00 (Chicago, IL, USA).

Results

The mean age was similar in between the 
groups, 33.6 ± 12.2 (18-71) and 30.8 ± 9.7 

Table 1. Comparison of the groups regarding to demographic characteristics and laboratory data
Control group (n = 100) AA group (n = 100) P value

Age 30.8 ± 9.7 15-53 33.6 ± 12.2 18-71 0.507
Mean ± SD/range (min-max)
WBC (uL) 8018 ± 1968 3320-13000 12959 ± 4558 3800-29000 < 0.001
 Mean ± SD/range (min-max)
Neutrophil (%) 62 ± 8.4 42-82 74.8 ± 11.6 42.2-92.4 < 0.001
Mean ± SD/range (min-max)
PLT (× 103/uL) 241.6 ± 72 82-624 232 ± 59 45-418 0.320
Mean ± SD/range (min-max)
MPV (fL) 9.1 ± 1.6 5.1-13.1 7.4 ± 0.9 5.6-10.6 < 0.001
Mean ± SD/range (min-max)

Figure 1. ROC curve for MPV value. 

exclusion criteria, a total of 100 
patients (58 males and 42 females), 
were determined as the acute 
appendicitis (AA) group. Control 
group were consisted of 100 
patients (60 males and 40 females), 
who were admitted to our general 
surgery department for elective her-
niorrhaphy in the same time period, 
with respect of defined exclusion cri-
teria. All CBC’s were obtained from 
patients file. Only CBC’s which were 
taken in a period of 24 hours prior to 
surgery were accepted for AA group. 
WBC count, neutrophil ratio, platelet 
count, and MPV values were evalu-
ated. MPV values were measured in 
femtoliter (fL). 

Statistical analysis

Continuous data were presented as 
mean ± standard deviation (SD) and 
the range (minimum-maximum). Nor- 
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(15-53), for AA group and control group (P = 
0.507). Age, WBC count, neutrophil ratio, plate-
let count and MPV values are presented in 
Table 1. 

Briefly, the mean WBC count in AA group was 
12.95 ± 4.55 (3.80-29.00) 103/uL and in con-
trol group was 8.01 ± 1.96 (3.32-13.00) × 103/
uL (P < 0.001); neutrophil ratio in AA group and 
control group were 74.8% ± 11.6 and 62.3% ± 
8.4 (P < 0.001); and the mean platelet count in 
AA group and control group were 232.3 ± 59.1 
(45-418) × 103/uL and 241.6 ± 71.6 (82-624) × 
103/uL (P = 0.320). MPV values in the AA group 
and control group were 7.4 ± 0.9 (5.6-10.6) fL 
and 9.1 ± 1.6 (5.1-13.1) fL (P < 0.001).

In order to define the value of statistically sig-
nificant parameters as a biomarker for the diag-
nosis of acute appendicitis, we performed ROC 
analysis. For WBC count, the area under the 
curve was 85.7%. When it’s cut-off value was 
higher than 8.85 103/uL, the sensitivity and 
specificity of the WBC count were 85.7% and 
85.9%. The same analysis was performed for 
the neutrophil ratio, the area under curve was 
80.7%. When the neutrophil ratio cut-off value 
was higher than 69.5%, the sensitivity and 
specificity of the test were found to be 75.8% 
and 80.0%. Finally, for MPV value, calculated 
area under the curve was 82.4%. When the 
MPV cut-off value was below 7.95 fL, the sensi-
tivity and specificity of the test were 74% and 
75%, respectively (Figure 1). The results of ROC 
analysis were presented in Table 2. 

Discussion

While certain traditionally agreed upon CBC val-
ues such as increased leukocyte count and/or 
neutrophil percentage are well known to clini-
cians as biomarkers in the diagnosis of acute 
appendicitis, recently MPV values were investi-
gated in very limited number of studies for the 
purpose of providing clear differential diagno-

no diagnostic value in pediatric acute appendi-
citis cases [5].

MPV is easily measured in CBC analysis and it 
presumably reflects the functional and activa-
tion status of platelets and their production 
rate from megakaryocytes as well. In the litera-
ture, MPV value was shown to be significantly 
higher in patients with sepsis, myocardial isch-
emia and cerebrovascular diseases compared 
to MPV values in healthy individuals [7-9]. 
Similarly, high MPV values were found to be 
independent risk factor in patients with coro-
nary artery disease and cerebrovascular 
pathology [8, 9]. Slavka et al. reported a 1.5 
fold higher mortality rate in patients with high 
MPV (> 11.01 fL) compared to patients with 
lower MPV (< 8.7 fL) and they concluded that an 
increase in MPV reflected increased platelet 
activity [14].

Reportedly, while increased MPV values were 
observed in chronic disease conditions, 
decreased MPV values were observed in acute 
activation settings [15]. That is, some studies 
showed that while decreased MPV values were 
detected in the acute phase, higher values 
were observed after the condition were treated 
in the chronic phase [10, 16]. Kısacık etal. 
reported that low MPV values were increased 
to normal after the treatment in patients with 
flared ankylosing spondylitis and rheumatoid 
arthritis [10]. Moreover, it was reported that in 
some inflammatory bowel diseases, such as in 
ulcerative colitis, the MPV values decreased in 
parallel with increased disease activity [10, 
16-18]. Similarly, Kapsoritakis etal. reported 
that MPV values were lower in patients with 
active Crohn’s disease compared to patients 
with inactive disease [15].

It should be noted that, despite recent interest 
in investigating possible relationship between 
MPV value and inflammatory or infectious con-
ditions, the pathogenesis and mechanistic 

Table 2. The results of ROC analysis for WBC, neutrophil 
ratio and MPV

AUC Cut-off  
value

Sensitivity  
(%)

Specificity  
(%) P value

WBC (uL) 0.857 8850 86% 73% < 0.001
Neutrophil (%) 0.807 69.45 76% 80% < 0.001
MPV (fL) 0.824 7.95 74% 75% < 0.001
AUC: area under the curve.

sis. Some of these studies were sug-
gested MPV alteration as a valuable 
diagnostic marker when it was com-
bined with WBC and neutrophile per-
centage, but the alteration of MPV was 
controversial, some of them reported 
MPV decrease and some of them 
reported MPV increase in acute appen-
dicitis [2, 11-13]. On the other hand, in 
one study MPV value was found to have 
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explanations of variations in MPV values has 
not been clearly understood and this matter 
deserve further basic research. Danese et al. 
proposed that the decrease in MPV values in 
patients with IBD was because of the seques-
tration and eventually the consumption of large 
platelets in the vascular bed of inflamed bowel 
segments [19]. Of note, reported difference of 
MPV values according to the onset of symp-
toms in acute appendicitis patients in the study 
of Albayrak et al. could be associated with this 
mechanism [2]. They were showed statistically 
significant difference in MPV values in acute 
appendicitis, between admission of first 24 
hour or later. The MPV values in our study were 
measured in blood that was withdrawn within 
24 hours of laparotomy. As related studies have 
had not investigated the patients, who were 
classified as negative exploration, addition of a 
negative exploration group in our study, could 
help the recognition of underlying mechani- 
sms. 

It should be emphasized that there are very lim-
ited studies on this subject and they are obser-
vational in nature, like ours. Albayrak et al. 

reported considerable decrease in MPV values 
in adult acute appendicitis cases compared to 
MPV values in healthy subjects [2]. They sug-
gested the importance of the diagnostic value 
of MPV levels and accordingly they emphasized 
that MPV values must be studied in the first 24 
hours in acute appendicitis cases. The decrease 
in MPV values that were reported by Bilici et al. 
in pediatric acute appendicitis cases and the 
ones that were reported by Albayrak et al. in 
adult cases were in agreement with the results 
of our study [2, 11]. However, to establish the 
value of MPV as a biomarker in definitive man-
ner, controlled prospective studies and further 
mechanistic clinical and basic research are 
needed.

The value of increase in leukocyte count and 
neutrophil percentage in the diagnosis of acute 
appendicitis as biomarkers are widely accepted 
and used in the daily practice by physicians. In 
fact, an increase in leukocyte and neutrophil 
counts are considered to be in parallel to the 
increase in the severity of inflammation [2, 15, 
20]. Birchley was found that, a higher leukocyte 
and neutrophil count could be observed in com-
plicated appendicitis cases compared to non-
complicated ones [20]. In our study, a signifi-

cant increase was observed in leukocyte and 
neutrophil counts in acute appendicitis cases 
compared to healthy individuals.

In conclusion, we have found MPV value as an 
important parameter in the diagnosis of acute 
appendicitis at the calculated cut-off level, 7.4 
fL. However, ROC analysis showed that MPV, as 
a biomarker, was a less superior marker in 
terms of sensitivity and specificity compared to 
leukocyte count and/or neutrophil percentage 
in the diagnosis of acute appendicitis. Acc- 
ordingly, we believe that further research is 
needed to be done to find more specific and 
more reliable biomarkers or biomarker combi-
nations for their utilization in the diagnosis of 
acute appendicitis besides studies focused on 
MPV.
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