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Acute Appendicitis is one of the common acute abdomen causes in emergency department. Even that the treatment 
and follow-up AA is well known, there are some challenges in diagnosing it. There many inflammatory variables studied 
to increase AA diagnosis accuracy, but non-of them are specific for AA.  Hence, many patients are misdiagnosed and 

undergo false laparotomy. The purpose of this study was to investigate the diagnostic value of Mean Platelet Volume in AA cases in adults.
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Introduction
Acute Appendicitis (AA) is one of the common acute abdomen causes 
in emergency department (ED). The incidence of AA is parallel with 
lymphoid system development, therefor the most common age for 
the AA is adulthood. The incidence in male and females is 1.3:1 re-
spectively(1), and the prevalence in population is % 0.001(2).

Even that the treatment and follow-up AA is well known, there are 
some challenges in diagnosing it. Patient history and physical exam-
ination is the most effective modality in preliminary diagnosis, but is 
insufficient. Computed tomography of lower abdomen remains to be 
gold standard, however it involves high radiation risk, and is expen-
sive.  There many inflammatory variables studied to increase AA diag-
nosis accuracy (3-6), but non-of them are specific for AA.  Hence, 16% 
of patients diagnosed  as AA undergo  false laparotomy (7). 

Changes in mean platelet volume (MPV) may be a marker of platelet 
production as well as an indicator of changes in the severity of several 
disease states such as sepsis, thrombosis, or even respiratory distress 
syndrome (8-10). This subject of investigation is studıed since 1970s; 
MPV’s relationship with thrombocyte function and activation (11).

Considering all these, we need new, easily applied, cheap, effective 
and time-saving laboratory methods to facilitate AA diagnosis and 
decrease negative laparotomy rate.

There are many inflammatory markers that are used in routine AA di-
agnosing. The purpose of this study was to investigate the diagnostic 
value of MPV in AA cases in adults.

Patients and Methods
Data is obtained from a state hospital in Turkey. The study covers one 
year period, from January 1st, 2013 to December 31th, 2013.

In this study we retrospectively investigated the patients that apply 
to ED with abdominal pain, and other sign and symptoms suggesting 
AA, and that had been preliminary diagnosed AA.  Also, hospital re-
cords were scanned for the ICD codes such as K35.9 Acute appendici-
tis, unspecified, K35.1 Acute appendicitis, with peritoneal abscess, and 

K35.0 Acute appendicitis with generalized peritonitis, to compile the 
study patients.

Control group patients were patients admitting to ED with abdominal 
pain, and preliminary diagnosed as AA according to history and phys-
ical examination, and further excluded the diagnosis with sonogra-
phy. Also, the patients that underwent surgery with AA suspicion, but 
had negative laparotomy findings for AA.

All the patients’ records were scanned for the initial complaints, lab-
oratory findings, ultrasonography findings, operation and pathology 
findings.  In order to analyze relation between AA and laboratory 
findings, white blood cell (WBC) and mean platelet volume (MPV) val-
ues were investigated. Patients with incomplete data were excluded 
from the study.

The data obtained from this study were analyzed with the SPSS ver-
sion 15.0 statistical program. Descriptive statistics of the data were 
used, such as percent, average, and minimum and maximum val-
ues. The distribution characteristics of the test were analyzed with a 
one-sample Kolmogorov–Smirnov test, and dispersion values were 
within normal limits. The comparison of the groups was performed 
with the T-sample test statistic, and the significance value was p<0.05.

Results
There were 138 patients in total, preliminary diagnosed with AA, 45% 
of them were male (63 cases), and 55% of the patients were female 
(75 cases), and total 10 patients were excluded from the study be-
cause of lack of the data.  The control group consisted of 27 patients, 
4 were excluded. 

The distribution of patients included to the study is shown in chart 1.

In order to analyze relation between AA and laboratory findings we 
investigate white blood cell (WBC) and mean platelet volume (MPV) 
values. The data is shown in table 1.

The results were as follow:  The WBC values were significant higher 
in AA confirmed group than in control group, both in male and in 
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female (p<0.05) (chart 2). But the MVP values showed no significant 
difference between the groups (p>0.05).

The WBCs of 83 patients (%79 of the cases), with AA were elevated 
(normal WBC range taken 4.50-10.0x109/L), and only 21 patients’ data 
was within normal limits (%20).

However, the number of patients with AA with normal MPV was 
found to be 99 (94.3%). No patient with elevated MPV value was re-
ported.

The number of cases with normal WBC and MPV, despite having AA, 
was 18 (17.1%). The number of those with normal MPV but high WBC 
was 83 (79%).

Discussion
Alterations in MPV values in inflammatory proses of many diseas-
es have been investigated in several studies; its’ prediction value in 
cardiovascular disease, thrombotic events, ischemic cerebrovascular 
events, diabetes mellitus, inflammatory bowel diseases, ankylosing 
spondylitis and rheumatoid arthritis et cetera, have been studied re-
cently (12-17).

There are various studies in literature about MPV predictivity in AA 
cases, both in children and adults (18, 19). The results are very distinct 
and conflicting.

In the studies conducted on adult AA cases, most show elevation of 
WBC value relevant with AA (6, 8, 20). Our study has confirmed these 
data; we also find WBC values significantly higher in patients with AA. 
The WBC values of study group were found significantly higher, de-
spite the state that control group’s patients have had complaints than 
could lead to WBC alteration too. This shows that WBC elevation is a 
valuable positive marker in confirming AA in adults.

Alterations of MPV values in inflammatory events, both increase and 
decrease of it, have been studied in literature. The negative and pos-
itive predictive value of MPV in AA, has been studied too. In their 
study, Albayrak et al., showed statistically significant decrease in MPV 
in patients with AA, compared with healthy controls  (8).  

Besides, in the studies conducted on children Uyanık B. et al. report-
ed no statistically significant difference between groups, according 
to MPV values (19), and Bilici S. Et al reported MPV significantly lower 
in the AA group compared to the control group, in children (18).  In 
our study we could not show a relation between MPV values and AA; 
the data was not significantly different between the groups (p<0.05).  
Even so, when analyzing MPV data we noticed in that 5.7% of the pa-
tients’ MPV value was under normal range (<7.20-11.10 fl), and non-
of patients in our study had elevated MPV values. This data didn’t 
differ in control group either; 1 patient data under the limit, and no 
elevated value. 

Considering our results, we are close to the results of the studies 
suggesting that MPV has not a predictive value in AA. Never the less 
some more comprehensive studies are need to be performed on this 
subject. Maybe changing cut off value of MPV parameters may give 
more significant data.

In our study the control group was selected from the patients who 
have had some complains; for instance nausea, dysuria, abdominal 
cramps, dysmenorrhea accompanied by abdominal pain. Even though 
they were not diagnosed as AA, these patients have had an inflamma-
tory state too that could lead to WBC and MPV alterations. And again, 
the fact that control group has much less patients may effect results. 
This study can be repeated with a control group patients having no 
complains. The p values can differ then.

Study limitations
This study has some limitations, considering which a new study may 
be designed to investigate predictive power of MPV and WBC in AA 
cases. One of the weaknesses of the study is that we don’t know the 
time of the pain onset or admission time of the patient. So, we cannot 
evaluate the WBC and MPV values as initiating or late time data. This 
knowledge probably would change the data.

We don’t know the patients medication history; whether they have 
received or not anticoagulant medications, oral contraceptives, or 
non-steroidal anti-inflammatory drugs (NSAIs). It is well known that 
this drugs effect the platelet functions. 

Charts

Chart 1. Patients included to the study

Chart 2. Laboratory data of the patients.

Tables
Table 1. The WBC and MPV values in study and control 
groups.

Acute 
Apendisi-
tis Cases 

 WBC 
(max) 
109/l

 WBC 
(min) 
109/l

 WBC 
(mean) 
109/l

 MPV 
(max) 
fl 

 MPV 
(min) 
fl 

 MPV 
(mean) 
fl 

 Male 25,4 5,8 14,9 11,0 6,6 8,4

 Female 21,6 2,6 12,5 11,9 6,7 8,5

 Total 25,4 2,6 13,5 11,9 6,6 8,4

 Control 
cases 

 WBC 
(max) 
109/l

 WBC 
(min) 
109/l

 WBC 
(mean) 
109/l

 MPV 
(max) 
fl 

 MPV 
(min) 
fl 

 MPV 
(mean) 
fl 

Male 11,7 5,6 9,0 10,1 7,0 8,0

Female 19,3 7,0 9,8 9,9 5,5 8,1

Total 19,3 5,6 9,4 10,1 5,5 8,0
 
References
1.	 Espinoza R, Rodriguez A. Traumatic and nontraumatic perforation of hollow viscera. The 

Surgical clinics of North America. 1997 Dec;77(6):1291-304. PubMed PMID: 9431340.

2.	 Görmüş C. 1.Genel Cerrahi Kliniği, Haseki Eğitim Araştırma Hastanesi. http://ww-

wistanbulsaglikgovtr/w/tez/pdf/genel_cerrahi/coskun_gormuspdf. 2007.

3.	 Mengücük  ME, Ayten, Refik, Bülbüller, Nurullah, Gödekmerdan, Ahmet Başbuğ, Murat 

, Mungan, İbrahim. Akut apandisit tanısında serum C-reaktif protein, prokalsitonin ve 

neopterinin yeri. Fırat Tıp Dergisi. 2010;15(1):040-3.

4.	 Menteş Ö, Eryılmaz M, Harlak A, Öztürk E, Tufan T. The value of serum fibrinogen level in 

the diagnosis of acute appendicitis. Ulus Travma Acil Cerrahi Derg. 2012;18(5):384-8.

5.	 Şahbaz NA, Bat O, Kaya B, Ulukent SC, İlkgül Ö, Özgün MY, et al. The clinical value of 

leucocyte count and neutrophil percentage in diagnosing uncomplicated (simple) 

appendicitis and predicting complicated appendicitis. Ulus Travma Acil Cerrahi Derg. 

2014;20(6):423-6.

6.	 Tamanna MZ, Eram U, Al Harbi TM, Alrashdi SA, Khateeb SU, Aladhrai SA, et al. Clini-

cal value of leukocyte counts in evaluation of patients with suspected appendicitis in 

emergency department. Ulus Travma Acil Cerrahi Derg. 2012;18(6):474-8.

7.	 Flum D. Surgical education series-The acute abdomen. http://wwwstudentbmjcom/



IF : 3.62 | IC Value 70.36

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 225 

       Volume-5, Issue-6, June - 2016 • ISSN No 2277 - 8160

back_issues/0300/education/56html [Internet].

8.	 Albayrak Y, Albayrak A, Albayrak F, Yildirim R, Aylu B, Uyanik A, et al. Mean platelet vol-

ume: a new predictor in confirming acute appendicitis diagnosis. Clinical and Applied 

Thrombosis/Hemostasis. 2010.

9.	 Erden İ, Erden EÇ, Sözen SB, Kayapınar O, Çağlar SO, Başar C. ST Elevasyonlu Miyokard 

İnfarktüslü Hastalarda Primer Perkütan Girişim Sonrası No-Reflow Fenomeni Gelişimi İle 

Mutlak Lökosit Sayısı Arasındaki İlişki. Konuralp Tıp Dergisi. 2010.

10.	 İzgi E, Erkan ME, Korkmaz AN. Ortalama Platelet Hacmi İle Gated Myokard Perfüzyon 

Spect Sintigrafisinden Elde Edilen Parametrelerin İlişkisi.

11.	 Bath P, Butterworth R. Platelet size: measurement, physiology and vascular disease. 

Blood Coagulation & Fibrinolysis. 1996;7(2):157-61.

12.	 Chu S, Becker R, Berger P, Bhatt D, Eikelboom J, Konkle B, et al. Mean platelet volume 

as a predictor of cardiovascular risk: a systematic review and meta‐analysis. Journal of 

Thrombosis and Haemostasis. 2010;8(1):148-56.

13.	 Yuri Gasparyan A, Ayvazyan L, P Mikhailidis D, D Kitas G. Mean platelet volume: a link 

between thrombosis and inflammation? Current pharmaceutical design. 2011;17(1):47-

58.

14.	 Greisenegger S, Endler G, Hsieh K, Tentschert S, Mannhalter C, Lalouschek W. Is elevat-

ed mean platelet volume associated with a worse outcome in patients with acute is-

chemic cerebrovascular events? Stroke. 2004;35(7):1688-91.

15.	 Sharpe P, Trinick T. Mean platelet volume in diabetes mellitus. QJM. 1993;86(11):739-42.

16.	 Kisacik B, Tufan A, Kalyoncu U, Karadag O, Akdogan A, Ozturk MA, et al. Mean platelet 

volume (MPV) as an inflammatory marker in ankylosing spondylitis and rheumatoid ar-

thritis. Joint Bone Spine. 2008;75(3):291-4.

17.	 Işık B, Büyükcam F, Ekiz F, Atik D, Karakılıç ME. Acil servise üst gastrointestinal kanama 

ile başvuran hastalarda bazı skorlama istemleri ve ortalama platelet hacminin mortalite 

öngörüsünde değeri. Abant Med J. 2014;3:242-7.

18.	 Bilici S, Sekmenli T, Göksu M, Melek M, Avci V. Mean platelet volume in diagnosis of 

acute appendicitis in children. African health sciences. 2011;11(3).

19.	 Uyanik B, Kavalci C, Arslan ED, Yilmaz F, Aslan O, Dede S, et al. Role of mean platelet vol-

ume in diagnosis of childhood acute appendicitis. Emergency medicine international. 

2012;2012.

20.	 Demircan A, Aygencel G, Karamercan M, Ergin M, Yılmaz T, Karamercan A. Akut apan-

disit tanısıyla laparotomi uygulanan hastalarda ultrasonografi bulguları ve lökosit 

sayısının değerlendirilmesi. Ulus Travma Acil Cerrahi Derg. 2010;16(3):248-52.


