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Introduction: Appendicitis is the inflammation of the appendix 
vermiformis. Clinical diagnosis of acute appendicitis in children is still a 
problem. Platelet indices, platelet distribution width and mean platelet 
volume have been evaluated for some infectious and inflammatory 
diseases. In this study, we aimed to investigate whether platelet 
distribution width values and mean platelet volume were decisive for 
the diagnosis of appendicitis in children.
Methods: In our hospital, 504 pediatric patients who presented 
with acute abdomen and received the diagnosis of acute appendicitis 
between 2011 and 2016, and 106 children living in the same region, 
who attended the pediatric outpatient clinics for general follow-
up, were included in the study. The patient and control groups were 
analyzed for gender, age, platelet count, platelet distribution width 
and mean platelet volume. A receiver operating characteristic (ROC) 
curve was drawn to describe the parameters that may be statistically 
significant.
Results: There was a significant difference in platelet distribution 
width and mean platelet volume values between the two groups 
(p<0.001). The platelet distribution width values were higher and the 
mean platelet volume values were lower in appendicitis patients than 
in healthy children. The ROC curve analysis suggested a cut-off value of 
>14.3 fL for platelet distribution width for the diagnosis of appendicitis 
with a sensitivity, specificity, positive predictive value, and negative 
predictive value of 77.6%, 85.8%, 96.3%, and 44.6%, respectively. A 
cut-off value of <9.35 fL for mean platelet volume was used for the 
diagnosis of appendicitis with a sensitivity, specificity, positive predictive 
value, and negative predictive value of 78.1%, 81.1%, 95.2%, and 
43.9%, respectively.
Conclusion: Our results suggest that platelet distribution width and 
mean platelet volume may be used for the diagnosis of appendicitis in 
children with the sensitivity of at least 77.6% and 78.1%, respectively. 
Mean platelet volume and platelet distribution width, which can easily 
be investigated in complete blood count, may serve as markers for 
the diagnosis of appendicitis in children, however, further large-scale 
studies are needed.
Keywords: Appendicitis, mean platelet volume, platelet indices, 
platelet distribution width

Giriş: Apandisit appendiks vermiformisin iltihaplanmasıdır. Akut 
apandisitin klinik tanısı çocuklarda hala bir problemdir. Trombosit 
indeksleri, ortalama trombosit dağılım genişliği ve trombosit hacmi, 
bazı enfeksiyöz ve enflamatuvar hastalıklar için değerlendirilmiştir. 
Bu çalışmada, çocuklarda apandisit tanısı için ortalama trombosit 
dağılım genişliği ve trombosit hacmi değerlerinin belirleyici olup 
olmadığını araştırmayı amaçladık.
Yöntemler: Hastanemizde, 2011-2016 yılları arasında akut karın 
nedeniyle akut apandisit tanısı alan 504 çocuk ve aynı bölgede 
yaşayan sağlam çocuk polikliniğine genel takip için başvuran 106 
çocuk çalışmaya alındı. Hasta ve kontrol grupları cinsiyet, yaş, 
trombosit sayısı, ortalama trombosit dağılım genişliği ve trombosit 
hacmi açısından analiz edildi. Apandisitte istatistiksel olarak 
anlamlı olabilecek parametreleri tanımlamak için bir alıcı işletim 
karakteristiği eğrisi [Receiver Operating Characteristic (ROC)] çizildi. 
Bulgular: Trombosit dağılım genişliği ve ortalama trombosit hacmi 
değerlerinde iki grup arasında anlamlı fark saptandı (p<0,001). 
Apandisitli hastalarda trombosit dağılım genişliği değerleri daha 
yüksekti ve ortalama trombosit hacmi değerleri sağlıklı çocuklardan 
daha düşüktü. ROC analizi ile >14,3 fL trombosit dağılım genişliği eşik 
değeri için, apandisit tanısında duyarlılık, özgüllük, pozitif öngörü 
değer ve negatif öngörü değeri sırasıyla %77,6, %85,8, %96,3 ve 
%44,6 olarak bulunurken ortalama trombosit hacmi için <9,35 fL’lik 
bir eşik değer için %78,1, %81, %95,2, %43,9 olarak bulundu. 
Sonuç: Sonuçlarımız, çocuklarda apandisit tanısı için trombosit 
dağılım genişliği ve ortalama trombosit hacminin sırasıyla en az 
%77,6 ve %78,1 duyarlılık ile kullanılabileceğini düşündürmektedir. 
Tam kan sayımında kolaylıkla araştırılabilen ortalama trombosit hacmi 
ve trombosit dağılım genişliği, apandisitli çocuklarda tanısal belirteç 
olarak değerlendirilebilir ancak daha büyük örnek büyüklüklerine 
sahip çalışmalara ihtiyaç vardır.
Anahtar Kelimeler: Apandisit, ortalama trombosit hacmi, trombosit 
belirteçleri, trombosit dağılım genişliği
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 Introduction

Although acute appendicitis is the most common cause 
of abdominal pain requiring surgery in children, clinical 
manifestations are often problematic.1 Laboratory tests and 
imaging methods, such as abdominal ultrasonography and 
abdominal computed tomography, are used to diagnose 
acute appendicitis.2,3

In recent years, platelet markers have been evaluated in 
the diagnosis of infectious and non-infectious inflammatory 
diseases. The results of these studies are controversial. 
Platelets are blood cells that play a role in coagulation with a 
life span of four to seven days. Mean platelet volume (MPV) 
is an indicator of both platelet function and activation.4 There 
is no significant difference between infant and pediatric age 
groups in terms of MPV.5 Platelet parameters are stable in 
girls and boys. They are not affected by menstrual cycles in 
girls.5,6 In a healthy individual, there is an inverse relationship 
between platelet count and MPV.6 Platelets display widespread 
heterogeneity in their size, density, age, and metabolic 
functions.7 Large platelets are more susceptible to adhesion 
and aggregation than small platelets.7 Diseases caused 
by young platelet production are associated with macro-
thrombocytosis due to increased destruction and immediate 
peripheral release of new produced cells.8 When platelets 
become active, MPV increases and becomes a bulging sphere 
with a stagnant disc shape.9

Platelet distribution width (PDW) reflects variability in the 
platelet size. It is used to demonstrate platelet activation such 
as MPV value.10 A high PDW value is indicative of increased 
platelet volume heterogeneity. A lower PDW value is an 
indication of a homogeneous platelet population. Normally, 
there is a linear and proportional relationship between PDW 
and MPV.11 The platelet indices have been determined to be 
useful as inflammatory markers in some diseases in assessing 
both disease activity and the response to treatment.12-14 
Studies examining the relationship between appendicitis 
and platelet indices in children are rather rare. In this study, 
we aimed to investigate whether PDW and MPV values are 
decisive for the diagnosis of appendicitis in children.

Materials and Methods

Five hundred and four pediatric patients, who were diagnosed 
with acute appendicitis (confirmed with pathology) at Adana 
Numune Training and Research Hospital between 2011 
and 2016, were included in the study as the patient group 
(group 1). Fifty patients in the patient group were diagnosed 
with perforated appendicitis and encoded as group 2. One 
hundred and six healthy children who were followed in the 
pediatric outpatient clinic between 2011 and 2016 were 

included in the study as the control group, and encoded as 
group 3. The patients in the control group were living in the 
same region and none of them had acute or chronic diseases. 
Complete blood count before operation was measured on 
the first day of admission. Complete blood count, which 
includes total platelet count, white blood cell (WBC), PDW 
and MPV parameters, were recorded for each group. Medical 
records of the three groups were reviewed retrospectively. 
Data on age, sex, complete blood count, platelet indices and 
pathology results were analyzed. Complete blood count was 
measured in all patients using Sysmex/XN-1000 laboratory 
devices (Sysmex Corporation, Japan).

The study was approved by the Adana Numune Training 
and Research Hospital Ethics Committee (24/05/16, no: 
88) and conducted in accordance with the principles of the 
Declaration of Helsinki. Due to the retrospective nature of this 
study, informed consent was waived by the ethics committee.

Statistical Analysis

Statistical analysis was performed using the Statistical 
Package for Social Sciences version 20 (IBM Corp., Armonk, 
NY, USA) statistical software package. Descriptive statistics 
of the variables (number, percentage, mean and standard 
deviation, minimum and maximum values) were calculated. 
Platelet indices and WBC were analyzed for diagnostic value 
in appendicitis by using the receiver operating characteristic 
(ROC) curve analysis. The area under the curve (AUC), 
specificity, sensitivity, positive predictive value (PPV) and 
negative predictive value (NPV) were calculated. Then, the 
accuracy of the optimal cut-off point for PDW, MPV, platelet 
count and WBC were calculated for appendicitis. A p value of 
less than 0.05 was considered statistically significant.

Results

Groups 1, 2 and 3 consisted of 504, 50 and 106 patients, 
respectively. The mean age was 11.45±4.01 (range: 1-18), 
11.66±3.39 (range: 2-16) and 11.45±3.828 (range: 1-18) 
years, respectively. There was no statistically significant 
difference in the age between group 1 and group 3 
(p=0.997) and between group 2 and group 3 (p=0.744). 
The male/female proportion was 61.7/38.3%, 74/26% and 
60.4/39.6%, respectively. There was no statistically significant 
difference in sex between group 1 and group 3 (p=0.827) and 
group 2 and group 3 (p=0.109).

The mean WBC in groups 1, 2 and 3 was 15.48±6.18, 18.62±7.43 
and 8.28±2.47x103/mm3, respectively (Table 1). The mean platelet 
count was 291.32±83.05, 286.94±92.64 and 334.61±82.49x103/
mm3, respectively (Table 1). The mean MPV value was 
7.9235±1.64 fL, 8.24±1.76 and 10.08±1.28 fL, respectively (Table 
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1). In addition, the mean PDW value was 16.01±2.93 fL, 15.28 
3.39 and 12.29±2.30 fL, respectively (Table 1). 

ROC curve was plotted to identify the parameters that can be 
statistically significant in appendicitis. For MPV, the calculated 
AUC was 84.1%. When the MPV was below 9.35 fL, sensitivity 
and specificity were 78.1% and 81.1%, and PPV and NPV 
were 95.2%, 43.9%, respectively (Table 2, Figure 1). For 
PDW, the AUC was 81.4% and the cut-off value was higher 
than 14.3, sensitivity and specificity were 77.6% and 85.8%, 
and PPV and NPV were 96.3%, 44.6%, respectively (Table 2, 
Figure 2). On the other hand, platelet count was higher than 
313.50x103/mm3, sensitivity and specificity were 66.2% and 
59.4%, respectively (Table 2, Figure 1). The AUC was 87% for 
WBC count and the cut-off value was higher than 9.29x103/
mm3, sensitivity and specificity were 83.7% and 72.6%, and 

PPV and NPV were 93.4% and 48.1%, respectively (Table 2, 
Figure 2).

Discussion

MPV and PDW parameters can be easily examined using 
routine complete blood count analysis. MPV is a parameter 
which reflects the platelet size and provides information on 
platelet function and activation. The size of circulating platelets 
provides information about the intensity of inflammation. 
PDW reflects the difference in platelet dimensions.12

MPV has been determined to be useful as an inflammatory 
marker in some chronic diseases in assessing disease activity 
and response to treatment.13,14 Two important changes, such 
as an increase in platelet count in the course of infectious 
diseases and a decrease in MPV, were first reported in a study 
by Robbins and Barnard15 in 1983.

Figure 1. Receiver operating characteristic curve for mean platelet volume 
and platelet 
MPV: Mean platelet volume, PLT: Platelet 

Figure 2. Receiver operating characteristic curve for platelet distribution 
width and white blood cell
PDW: Platelet distribution width, WBC: white blood cell

Table 2. Results of receiver operating characteristic analysis for 
markers in predicting group 1 compared to group 3
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MPV* (fL) <9.35 78.1 81.1 95.2 43.9 0.841 0.801/0.880

PDW** % >14.3 77.6 85.8 96.3 44.6 0.814 0.774/0.855

Platelets 
(mm3)

>313.5 66.2 59.4 0.665 0.612/0.718

White blood 
cell (mm3)

>9.29 83.7 72.6 93.4 41.8 0.870 0.840/0.900

*MPV: Mean platelet volume, **PDW: Platelet distribution width, PPV: Positive 
predictive value, NPV: Negative predictive value, AUC: Area under the curve

Table 1. Laboratory values of patients

Characteristics Group 1 - 2
n=504 - 50
Mean ± 
standard 
deviation

Group 3 
(Control group)
n=106
Mean ± 
standard 
deviation

p-value

MPV* (fL)   
Group 1
Group 2

 
7.92±1.64 
8.24±1.76 

 
10.08±1.28 
10.08±1.28 

 
<0.001
<0.001

PDW** (fL)
Group 1
Group 2

16.01±2.93 
15.28±3.39

12.29±2.3
12.29±2.3

<0.001
<0.001

Platelet count (103/mm3)
Group 1
Group 2

291.32±83.05
286.94±92.64

334.61±82.49
334.61±82.49

<0.001
<0.001

White blood cell (103/mm3)
Group 1
Group 2

15.48±6.18
18.62±7.43

8.28±2.47
8.28±2.47

<0.001
<0.001

*MPV: Mean platelet volume, **PDW: Platelet distribution width
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In the literature review, MPV values are different for various 
infectious diseases. In particular, upper respiratory tract 
infections, gastrointestinal tract infections and bone infections 
may have different effects on platelet count and function.16

In a study which investigated the relationship between acute 
appendicitis and MPV in children, MPV was found to be 
lower in patients with acute appendicitis than in controls.17 
These findings were similar to the studies conducted in 2011 
and 2014.18,19 Our findings are similar to those found in a 
systematic review conducted in 2016 (MPV was lower in acute 
appendicitis compared to the healthy controls).20 In contrast 
to these studies, there are two studies which found no MPV 
involvement in children with acute appendicitis.21,22 Both of 
these two studies were conducted with fewer patients than 
in our study.21,22 The sample size of these studies may be the 
cause of different MPV results. As new studies are conducted 
and the sample sizes increases, cross-sectional errors will 
decrease for MPV results. 

In our study, platelet count was significantly lower in the 
patient group than in the control group. However, the values 
in the groups were within the normal range. The platelet 
counts were also within the normal range in a similar study.23 
Thus, we think that platelet count is insufficient for a clinical 
decision of acute appendicitis. PDW values were significantly 
higher in the patient group than in the control group.23,24 
There are studies which found similar results and opposite 
results with our study.23-25 

It is known that WBC values are frequently elevated in 
patients with acute appendicitis.23,26 In our study, WBC 
count was significantly higher in the acute appendicitis 
group. Nevertheless, high WBC values alone are insufficient 
as a diagnostic tool in patients with appendicitis. When 
WBC, platelet count, MPV and PDW values in patients with 
perforated appendicitis were compared with those in healthy 
subjects, the results were similar to those in acute appendicitis 
patients.

When we evaluate previous studies which examined platelet 
indices in pediatric appendicitis, our study is the largest study 
demonstrating the relationship between acute pediatric 
appendicitis and platelet markers.21,22 On the other hand, there 
are a limited number of studies investigating the relationship 
between acute appendicitis in childhood and platelet markers. 
Moreover, the results of these studies are controversial. 

Conclusion

In conclusion, the results of our study suggest that PDW and 
MPV may be used for the diagnosis of appendicitis in children 
with the sensitivity of at least 77.6% and 78.1%, respectively. 
In addition, the sensitivity of leukocyte count is higher than 

that of platelet indices. MPV and PDW, which can easily be 
investigated in complete blood count, may serve as markers 
for the diagnosis of appendicitis in children, however, further 
large-scale studies are warranted. 
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