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Mean Platelet Volume
Levels in Children With
Adenoid Hypertrophy

Cuneyt Kucur, MD,* Semra Kulekci, MD,* Aylin Zorlu, MD,*
Bircan Savran, MD,Þ Fatih Oghan, MD,* Nadir Yildirim, MD*

Abstract: Adenoid hypertrophy (AH) is a common disorder in chil-
dren, resulting in chronic nasal congestion. This chronic congestion
should be evaluated carefully because it can lead to chronic upper
airway obstruction. Many authors have suggested that increased
nasal resistance to respiration may cause disturbances in the pulmonary

ventilation and carry the risk of cardiopulmonary diseases.Mean platelet
volume (MPV) is a marker of platelet function and is positively asso-
ciated with indicators of platelet activity. Mean platelet volume is an
indicator of larger and more reactive platelets and has been shown to be
increased in patients with vascular disease, including peripheral, pul-
monary, and coronary artery disease. Recently, MPV levels have also
been shown to be increased in patients with severe obstructive sleep
apnea, and marked nasal septal deviation. Moreover, increased MPV
has also been shown to have a prognostic role in cardiovascular dis-
ease. We investigated whether MPV is higher in patients with AH
and whether higher MPV levels can be reduced by adenoidectomy.
To the best of our knowledge, this is the first study to investigate
MPV in patients with AH. Our results suggest that MPV, a determi-
nant of platelet activation, is elevated in patients with AH and ade-
noidectomy is an effective therapeutic measure in such patients.
Increased platelet activation may be related to an increase of cardio-
pulmonary risk in patients with AH.

Key Words: Adenoid hypertrophy, adenoidectomy, mean platelet
volume, platelet activation

Nasal congestion is a common symptom in children. The main
causes are adenoid hypertrophy (AH), infectious rhinitis, and

allergic rhinitis. Adenoid hypertrophy is the most common cause of
pediatric upper airway obstruction, and it induces permanent ob-
struction among other conditions.1 Significant congestion may inter-
fere with sleep, may cause snoring, and can be associated with sleep
apnea. In children, nasal congestion from enlarged adenoids may
cause chronic sleep apnea with insufficient oxygen levels and hyp-
oxia, as well as pulmonary hypertension and right-sided heart fail-
ure.2 The problem usually resolves after adenoidectomy.3

Chronic nasal obstruction in children is a common symptom that
requires careful and thoughtful evaluation to arrive at a correct diag-
nosis and treatment plan. Both the diagnostic evaluation and treatment
must take into account not only the nature and severity of the pri-
mary disease but also the possible adverse effects on cardiac and pul-
monary systems.2,4

Mean platelet volume (MPV) is considered to be a marker and
determinant of platelet function because larger platelets are hemo-
statically more reactive than platelets of normal size, increasing the
propensity to thrombosis.5 Thus, platelet volume has been proposed
as an indirect marker of increased platelet reactivity. Increased MPV
is associated with the presence and prognosis of vascular disease,
including peripheral, cerebrovascular, and coronary artery disease.6,7

Recently, MPV levels have been shown to be elevated in patients with
severe obstructive sleep apnea8 and marked nasal septal deviation.9

To the best of our knowledge, this is the first study to evaluate the
relationship between MPV and AH. We investigated MPV levels in
patients with AH and the effect of adenoidectomy on MPV levels.

MATERIALS AND METHODS

This prospective study consisted of 105 patients who presented to
the otolaryngology outpatient clinic of our hospital with AH (56 fe-
males, 49 males; mean age, 4.2 T 1.1 years). An age- and sex-matched
control group was composed of 100 healthy children (52 females,
48 males; mean age 4.4 T 1.3 years). The study protocol was per-
formed according to the Helsinki Committee requirements and was
approved by the ethics committee and institutional review board of
Afyon Kocatepe University. All parents gave informed consent be-
fore inclusion in the study.
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The airway of the patients was evaluated via the transnasal or
transoral route by flexible endoscopy. The adenoid grade volume re-
ferred to the upright endoscopic view from the superior choanal limit
to the nasal floor: 1, 25% of choanal space or less; 2, 25% to 50% of
choanal space; 3, 50% to 75% of choanal space; and 4, 75% to 100%
of choanal space. The patients included in the study group had grade
3 or 4 AH. All patients underwent transoral cold curettage adenoid-
ectomy while under general anesthesia. Children with nasal septal
deviation, sinonasal infection, hematological disease, chronic dis-
eases, and history of previous adenoidectomy were excluded from the
study. All children were clinically free of infection at the time of
surgery.

Routine preoperative blood samples were drawn from the ante-
cubital vein by careful vein puncture. Blood samples were collected
in EDTA, and laboratory data were screened via a computerized
database in the hospital. The reference values for MPV ranged be-
tween 7.0 and 11.0 f L. In the postoperative third month, blood
samples were drawn again, and the results were compared with
preoperative measurements.

Statistical analysis was conducted using SPSS version 11.5
(SPSS, Chicago, IL). Normality was assessed using a Shapiro-Wilk
test. For normally distributed values, descriptive results are expressed
as mean T SD. The independent-samples t-test and Kruskal-Wallis test
were used to examine the differences between groups. Statistical sig-
nificance was defined as P G 0.05.

The primary outcome of this study was the difference in MPV
levels between patients with AH and healthy controls. The secondary
outcome measure was the change in MPV levels after adenoidectomy.

RESULTS

The AH group consisted of 105 patients (56 females and 49 males)
with a mean age of 4.2 years, and the control group had 100 patients
(52 females and 48 males) with a mean age of 4.4 years. There were
no significant differences between the study and control groups in
terms of age and sex. All characteristics of the AH and control groups,
including MPV, hemoglobin, and platelet distribution width, are listed
in Table 1.

The mean MPV levels were 8.25 T 1.1 f L in patients with AH
and 7.5 T 0.9 f L in the control group. The MPV levels in patients
with AH were significantly higher than those in the control group
(P G 0.001) (Fig. 1). As seen in Table 1, white blood cells, hemo-
globin, and platelet levels were not significantly different between
the 2 groups (P 9 0.05).

When the preoperative and postoperative MPV levels in the study
group were compared, it was found that there was a significant de-
crease in MPV levels in the postoperative group (preoperative MPV

levels, 8.25 T 1.1 f L; postoperative MPV levels, 7.75 T 1.2 f L;
P G 0.001) (Fig. 2).

DISCUSSION

Mean platelet volume levels were significantly higher in patients
with AH than in healthy controls and were significantly lower in
patients with AH after adenoidectomy. To the best of our knowledge,
this is the first study to evaluate platelet function by measuring MPV
levels in children with AH.

In children, AH is believed to lead to increased pulmonary hyper-
tension and cor pulmonale, causing chronic upper airway obstruction.10

Because the usual route of airflow is via the nasal passage, obstructed
nasal airflow can lead to labored breathing and increased upper airway
resistance, resulting in upper airway resistance syndrome.11 If sufficient
airflow cannot be established by the nasal route, mouth breathing be-
comes obligatory. During mouth breathing, which causes turbulent air-
flow, the intraluminal air pressure cannot reach the appropriate level
to keep the nasopharyngeal and orophayngeal structures open in the

TABLE 1. Study Group Characteristics

Children
With AH

Children
Without AH P

Age, y 4.2 T 1.1 4.4 T 1.3 NS

Sex, male/female, n 49/56 48/52 NS

Hemoglobin level, g/dL 13.8 T 1.2 13.4 T 1.3 NS

Platelet, per unit 260.790 T 97.210 246.560 T 95720 NS

PDW, fL 13.8 T 1.8 13.9 T 2.0 NS

MPV, fL 8.25 T 1.1 7.5 T 0.9 G0.001

All parameters were expressed as mean T SD unless specified otherwise.
P G 0.05 was accepted as significant.
NS indicates not significant.

FIGURE 1. The MPV values of the children with AH and the control group.

FIGURE 2. The MPV values of the children with AH and the postoperative
group.
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supine position; moreover, the bulk of the tongue is displaced back-
wards by the influence of gravity, obstructing the airway. Therefore,
this chain of events results in alveolar hypoventilation, hypoxia, and
hypercarbia during sleep.11,12

Cardiovascular complications of AH are attributed to chronic upper
airway obstruction. Chronic alveolar hypoxia may lead to hypoxemic
pulmonary vasoconstriction, which may result in hypertension and
right ventricular heart failure.13,14 Mean platelet volume level has been
reported to be higher in patients with pulmonary hypertension.15

Platelets play a central role in the formation of atherosclerotic
plaques and therefore in the pathogenesis of atherothrombosis. Ele-
vated MPV levels, as an indicator of larger, more reactive platelets
resulting from increased platelet turnover, may therefore represent a
risk factor for overall vascular mortality, including cardiovascular dis-
eases.16 Furthermore, elevated MPV also has a prognostic role in coro-
nary artery diseases; for example, it is associated with higher mortality
after myocardial infarction.17

As far as we are aware, MPV values in AH have not been
assessed previously. Mean platelet volume values in our patients
with AH were significantly higher than in the control group, and we
saw a significant reduction in MPV levels after adenoidectomy.

In most patients with AH, we see mild symptoms or no symp-
toms at all related to the cardiopulmonary system, but symptomless
chronic changes may slowly occur in these children.18,19 Therefore,
it is wise to monitor these patients by an easy, noninvasive, and cost-
effective method. We demonstrated that MPV could be a candidate
to monitor the risk of cardiopulmonary diseases in patients with AH.
However, prospective and multicenter studies should be designed to
investigate the association between MPV levels and the risk of pul-
monary and cardiovascular diseases in patients with AH.

In conclusion, this study shows that AH causes higher MPV values
in children and that adenoidectomy is an effective therapeutic measure
in such patients. In our opinion, measurement of MPV may be con-
sidered a quick, safe, and reliable guide for the assessment of AH.

The English language in this document has been checked by at least
2 professional editors, both native speakers of English. For a certifi-
cate, please see: http://www.textcheck.com/certificate/HlTYeu.
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Reconstruction of Extensive
Through-and-Through Cheek
Defects With Free Anterolateral
Thigh Flap

Guowen Sun, DDS, MD, Mingxing Lu, BDS,
Qingang Hu, DDS, MD, Enyi Tang, MDS

Objective: The purpose of this study was to assess the clinical fea-
tures and therapeutic efficacy of extensive through-and-through
cheek defects reconstruction with free anterolateral thigh flap.
Methods: A total of 11 patients underwent simultaneous tumor
radical resection and through-and-through cheek defects recon-
struction with free anterolateral thigh flap.
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