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Ahmet Yılmaz2, Mustafa Aldemir1

1Department of General Surgery, Faculty of Medicine, Dicle University, Diyarbakır, Turkey

2Department of Family Medicine, Medical Faculty, Dicle University, Diyarbakır, Turkey

Our objective for this study was to discuss the usability of mean platelet volume, which

is associated with numerous vascular pathologies, in the early diagnosis of acute

mesenteric ischemia. Acute mesenteric ischemia is an uncommon, life-threatening

clinical condition mostly seen in the elderly. Early diagnosis of acute mesenteric ischemia

and correction of blood circulation before necrosis occurs are important factors affecting

prognosis. A total of 95 patients who underwent emergency surgery for acute mesenteric

ischemia and 90 healthy volunteers as control group were included in this study. Age,

gender, hemoglobin values, white blood cell counts, mean platelet volume, and platelet

counts are recorded for evaluation. The mean platelet volume values were significantly

higher in patients with acute mesenteric ischemia than in the controls (9.4 6 1.1 fL and

7.4 6 1.4 fL, respectively; P , 0.001). Receiver-operating characteristic analysis

demonstrated a cutoff value of mean platelet volume as 8.1 fL (area under the curve,

0.862), a sensitivity of 83.2%, and a specificity of 80%. As a result, in the patients who are

admitted to the hospital with acute nonspecific abdominal pain and suspected of having

acute mesenteric ischemia, high mean platelet volume values in routine hemograms

support the diagnosis of acute mesenteric ischemia.
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Acute mesenteric ischemia (AMI) is an infre-
quent, life-threatening clinical condition most-

ly seen in the elderly. Despite advances in the
diagnosis of and therapy for AMI, mortality rates
remain high and show dissimilarity (30%–97%) in
the literature. Atypical symptoms, cases frequently
being elderly patients with cardiovascular diseases,
and diagnostic difficulties all cause delays in surgi-
cal intervention and ultimately high mortality
rates.1,2 AMI, as a result of mesenteric vascular
insufficiency, causes damage in other vital organs
besides the intestines. AMI may progress due to
obstruction of mesenteric vessels as a result of
embolism or thrombosis, or for nonobstructive
reasons, such as hypotension or cardiac insufficien-
cy. AMI is frequently seen in patients with serious
concomitant diseases.3–5 Early diagnosis of AMI and
correction of blood circulation before necrosis occurs
are important factors affecting prognosis.6 In every
patient, platelets show heterogeneity in size and
density. Mean platelet volume (MPV) is a blood
parameter used for measuring platelet size and can
be determined in routine blood tests. It is cost-
effective and yields results in a short amount of
time.7 Larger platelets are more active metabolically
and enzymatically,8 and their prothrombotic poten-
tial is greater than that of smaller ones.9 Elevated
MPV is associated with other markers of platelet
activity, including increased platelet aggregation,
increased thromboxane synthesis, increased b-
thromboglobulin release, and increased expression
of adhesion molecules.10 This suggests a common
mechanism by which these factors may increase the
risk of cardiovascular disease.7 In patients with a
myocardial infarction or cerebrovascular disease,7–12

platelet volume has been found to be increased, and
MPV is independently associated with peripheral
artery disease.13 However, data in mesenteric vas-
cular disease are lacking. Our objective in this study
is to discuss the usability of MPV, which is
associated with numerous vascular pathologies, in
the early diagnosis of AMI.

Patients and Methods

Study design and patients

The study is designed as a retrospective study
involving two groups: AMI and control.

The AMI group consists of 95 patients (39 women
and 56 men; mean age, 68.4 6 14.4 years) who had
undergone emergency surgery for AMI in the
General Surgery Department, Dicle University
Medicine Faculty, between January 2006 and De-

cember 2011. The control group consists of 90
healthy volunteers (42 women and 48 men; mean
age, 67.1 6 8.7 years) who had been admitted to the
general surgery policlinic for routine checkup
examinations, with no active symptoms. Patients’
files were analyzed retrospectively. Age, gender,
hemoglobin (Hb) values (g/dL), white blood cell
(WBC) counts (3109/L), MPV (fL), and platelet
(PLT) counts (3109/L) were recorded for evaluation.

Laboratory data

Peripheral blood sample was drawn from the
antecubital vein using a 21-gauge needle with a
syringe and minimal stasis. The blood sample was
collected into tubes containing ethylene diamine
tetraacetic acid for Hb, WBC count, PLT count, and
MPV analysis. Using an automated system (the
Cell-Dyn 3700 Hematology Analyzer, Abbott Lab-
oratory, Abbott Park, Illinois), Hb (g/dL), MPV
(fL), WBC count (3109/L), and PLT count (3109/L)
were measured. The reference ranges in our
hematology laboratory are as follows: Hb, 11.2 to
16.2 g/dL; WBC count: 4 3 109/L to 10 3 109/L;
PLT, 150 3 109/L to 450 3 109/L; and MPV, 6.8 to
10.8 fL.

Statistical analysis

In the evaluation of the study results, the SPSS
(Chicago, Illinois) Windows 15.0 program was used
for statistical analysis. The quantitative data were
indicated as mean 6 SD. Kolmogorov-Smirnov test
was used for the compatibility of normally distrib-
uted data. In comparisons of the groups, Student’s t-
test was used in analysis of parametric data,
whereas v2 test was used in the analysis of categoric
data. P values ,0.05 were accepted to be significant
for all variables. Receiver-operating characteristic
(ROC) analyses were used to determine the cutoff
values and the sensitivity/specificity of MPV.

Results

Baseline demographic and laboratory parameters
are given in Table 1. Age, gender, PLT count, and Hb
values of patients were similar in both groups. The
MPV values were significantly higher in patients
with AMI than in the controls (9.4 6 1.1 fL and 7.4
6 1.4 fL, respectively; P , 0.001). In addition, the
WBC counts of AMI patients (probably because they
had sepsis) were found to be significantly higher
than those for the control group of patients (P ,
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0.001). ROC analysis demonstrated an MPV cutoff
value of 8.1 fL (area under the curve, 0.862),
sensitivity of 83.2%, and specificity of 80% (Fig. 1).

Discussion

AMI is a clinical condition that needs to be diagnosed
rapidly because of its high mortality rates when left
untreated. Because of the insignificant and nonspe-
cific clinical findings and limitations in diagnostic
tests, diagnosis is the most important step in the
course of AMI.14 Serum laboratory tests are usually
unhelpful in the diagnosis of AMI. Leukocytosis is
common in AMI, but it is a nonspecific marker for
inflammation and infection.15 Approximately 50% of
patients have metabolic acidosis, a late finding to
show intestinal infarct, and 25% have hyperamylas-
emia.16 Prerenal azotemia, and increased levels of
phosphate, lactate, and alkaline phosphatase may
also accompany intestinal necrosis.5,17 The number of
studies focusing on the search of a specific biochem-
ical, serologic parameter in the early diagnosis of
AMI has increased recently.18 Platelets are very
important in the process of thrombosis and hemo-
stasis. They adhere to each other when activated.
Soluble adhesion molecules released from activated
platelets mediate this interaction. In detail, following
endothelial damage, the subendothelial tissue is
exposed directly to the circulating blood components.
This activates the circulating platelets, and they
adhere to the subendothelial tissue. In the next step,
platelets aggregate and release their vasoactive
substances; afterward, further aggregation with fibrin
production occurs, and this finally results in throm-
botic occlusion. However, venous thrombi that occur
in low flow or during stasis contain greater propor-
tions of erythrocytes and fibrin.19 In every individual,
platelets show heterogeneity in size, functional
activity, density, and metabolism. Larger platelets
are more active enzymatically and metabolically than
smaller ones. They also contain more prothrombotic

material, with increased thromboxane A2 and B2 per
unit volume and glycoprotein IIb-IIIa receptor
expression.9,20 Recently, high levels of MPV have
been shown to be associated with many cardiovas-
cular diseases. The PLT count can predict the risk of
major adverse cardiovascular events.21 A meta-
analysis study conducted by Chu et al7 demonstrated
that high MPVs play a role in the etiopathogenesis of
cardiovascular diseases and raised the mortality rate
for postmyocardial infarction patients. Gulcan et al22

showed that patients with deep vein thrombosis have
higher MPV levels than the control group. In our
study, patients with AMI seemed to have significant-
ly higher MPV values compared with the control
group upon initial admission to the hospital. ROC
analyses were performed to determine the best MPV
cutoff values for predicting AMI. The cutoff value of
8.1 fL for MPV was found to be highly sensitive and
specific for predicting AMI. However, most AMI
patients have concomitant cardiovascular diseases, so
it remains untold whether high levels of MPV are due
to a predisposing cardiovascular condition or AMI.

Recently, Altıntoprak et al23 reported a study
investigating the relationship between MPV values
and AMI prognosis in 30 patients. They concluded
that MPV values were higher in nonsurvivors than
in survivors and might be beneficial in predicting
patients with poor prognosis and in the planning of
reoperations. This was the first study investigating
the relationship between MPV and the prognosis of
AMI. To the best of our knowledge, our study is the
first study suggesting that MPV is useful in the

Table 1 Baseline demographic and laboratory characteristics of the

study population

AMİ (n ¼ 95) Control (n ¼ 90) P value*

Age, y 68.4 6 14.4 67.1 6 8.7 0.46
Gender, n (M/F) 56/39 48/42 0.35
Hb, g/dL 13.1 6 1.8 13.6 6 1.7 0.29
WBC count, 3109/L 20.4 6 8.3 7.4 6 2.1 ,0.001

PLT count, 3109/L 255 6 49 239 6 59 0.37
MPV, fL 9.4 6 1.1 7.4 6 1.4 ,0.001

*Bold values indicate statistical significance.

Fig. 1 Receiver-operating characteristic curves for predictors of

acute mesenteric ischemia. MPV values (area under the curve,

0.862). Straight line, reference line.
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diagnosis of AMI patients. Although Altıntoprak et
al23 suggested that high MPV might be an indicator
of poor prognosis, we found that it may also be used
as a marker for the diagnosis of disease in AMI
patients. In analyzing both studies together, it can be
seen that the results support each other.

Conclusion

The present study showed that high MPV values in
routine hemograms may support the diagnosis of
AMI in patients who are admitted to the hospital
with acute nonspecific abdominal pain and are
suspected of having AMI.
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