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OZET

ABSTRACT

Amag: Adenotonsiller hipertrofiler (ATH) kardiyopulmoner hastalik-
lar basta olmak Uzere bir ¢cok hastaliga neden olmaktadir. Daha 6nceki
¢alismalar ATH li hastalarda pulmoner arter hipertansiyon insidansinin
arttigini ve adenotonsillektomi ile geriledigini raporlamiglardir. Mean
platelet volim (MPV) son galismalarda bir ¢ok kardiyak hastalikta ol-
dugu gibi pulmoner hipertansiyonda da prognostik kriter olma yolun-
dadir. Buylik trombositler daha fazla proinflamatuar, protrombotik ve
vazomotor aktiviteye sahiptir. Bu ¢alismanin amaci adenotonsillektomi
ve adenoidektomi operasyonu sonrasi MPV degisimleri olup olmadigini
arastirmaktir.

Hastalar ve Metod: Bu ¢alismada ATH de MPV degerleri 6lguldi ve
cerrahi tedavilerin MPV degerleri tizerine etkisi arastirildi. Otuz bes has-
taya adenotonsillektomi, 30 hastaya adenoidektomi yapildi. Preoperatif
ve postoperatif 3. ay hemogram sonuglari karsilastirildi.

Bulgular: Hastalarin ortalama yasi 6.51 + 2.75 (2-16)’ti. Operasyon
sonrasi MPV degerlerindeki dusus istatistiksel olarak anlamliydi. (Preo-
peratif 9,75+0,95; Postoperatif 8,14+1,25). 0,05

Sonug: Adenotonsillektomi ve adenoidektomi operasyonlari kardi-
yopulmoner komplikasyon belirteci olan MPV degerlerini etkili sekilde
disturmektedir.

Objective: Adenotonsillar hypertrophy (ATH) leads to many disor-
ders, especially cardiopulmonary diseases. Previous studies have repor-
ted the increase in pulmonary hypertension incidence in patients with
ATH, as well as a decrease after adenotonsillectomy. Mean platelet volu-
me (MPV) is becoming a prognostic indicator for pulmonary hypertension
in recent studies, as it is in most cardiac diseases. It is known that larger
platelets have increased proinflammatory and vasomotor activity, and
prothrombotic potential. The purpose of this study to investigate whet-
her of MPV levels changes after adenotonsillectomy and adenoidectomy.

Methods: In this study, MPV values in patients with ATH were eva-
luated, and the impact of surgical treatment on MPV levels was analy-
zed. Thirty-five patients had adenotonsillectomy, while the remaining
30 patients had adenoidectomy. The preoperative and postoperative
third month hemogram results were compared.

Results: The mean age of the children was 6.51 + 2.75 (2-16) years.
The decrease in MPV levels after the operation was statistically signifi-
cant (Preoperative 9,75+0,95; Postoperative 8,14+1,25). 0,05

Conclusion: Adenotonsillectomy and adenoidectomy operations ef-
fectively reduce MPV levels that marker of cardiopulmoner complications.
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INTRODUCTION

Chronic adenotonsillar diseases are the most
common cause of upper airway obstruction and
obstructive sleep apnea syndrome in childhood.
This clinical entity is related to many systemic
diseases, especially cardiopulmonary diseases.
ATH can cause cardiopulmonary diseases such as
pulmonary arterial hypertension (PAH), cor pul-
monale, right ventricular failure, valvular dam-
age, and arrhythmia [1-3].

Upper airway obstructions, especially ATH in
childhood, cause alveolar hypoventilation, which
can result in chronic hypoxia and hypercarbia.
Chronic hypoxia may cause PAH, cor pulmonale,
and finally decompensated heart failure. These
devastating complications were found to be re-
versible with tonsil and adenoid surgeries, which
increased the importance of the treatment and
also MPV as an early sign of these complications
[1-8].

The MPV level, which is an indicator of plate-
let activation, is becoming more important lately

[9] because it has been demonstrated in
many recent research studies that the MPV level
is related to most systemic diseases especially
cardiovascular complications [4,8], as well as its
role as part of the hemogram parameters and
easily examined without an additional cost.

In the current study, the researchers analyzed
the MPV levels of patients with adenotonsillar
diseases, and changes in its level after surgical
treatment, as well as the usage of it in clinical
practice.

MATERIALS AND METHODS

The research protocol was submitted and ap-
proved by the Mugla Sitki Kocman University
Ethics Committee, and was conducted in accord-
ance with the ethical regulations of the Declara-
tion of Helsinki.

Study Population

Sixty-five children who had adenoidectomy
and adenotonsillectomy in our hospital between
August 2011- December 2013 were the subjects
of this study. In addition to routine ear, nose,
throat physical examination, transnasal naso-

pharyngeal endoscopy was performed on all
patients to determine the size of the adenoids.
Patients who cannot tolerate the endoscopy had
lateral plain x-ray for the nasopharynx. Subjects
with the following criteria were included:

1. Children who had no chronic diseases such
as diabetes mellitus, hepatic-renal disease,
chronic heart disease, hematological diseas-
es, thrombocytopenia, hypo/hyperthyroid-
ism, bronchial asthma, obesity (those with a
body mass index greater than the ninety-fifth
percentile by age and gender), the use of an-
tithrombotic medication, bleeding more than
50 mililiters during surgery, postoperative
bleeding and recurrent adenoid hypertrophy;

2. Children who suffered from open mouth
breathing, snoring, sleep apnea, difficulty in
swallowing and a lack of appetite;

3. Children with adenoid hypertrophy with more
than 50% nasopharynx obstruction without
any other reasons that cause nasal obstruc-
tion such as turbinate hypertrophy, allergic
rhinitis, septal deviation, and anatomic de-
formities;

4. Children with tonsil hypertrophy that caused
oropharyngeal airway obstruction. Tonsil hy-
pertrophies were graded according to the
Brodsky scale [10] and those with grade 3-4
tonsil hypertrophy were included in the study.

Adenotonsillectomy and adenoidectomy
were performed on all patients with same
cold surgical technique and by same surgeon.
Preoperative and postoperative third month
hemograms were obtained. Preoperative and
postoperative white blood cell counts (WBC),
hemoglobin (Hb), hematocrit (Htc), platelet (Plt)
counts, and MPV levels were compared.

Laboratory Analysis

Blood samples were drawn from the ante-
cubital vein and collected in EDTA containing
tubes. Blood samples were drawn at 8:30-10:00
a.m. from fasting patients, and laboratory analy-
ses were conducted on the same day until 2:00
p.m. to prevent in vitro platelet activation. The
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reference values for MPV ranged between 6.9
and 10.8 fL. Hemogram analysis was done with
a BeckmanCoulter LH 780 Hematology Analyzer
(BeckmanCoulter, Miami, FL).

Statistical Analysis

Data analysis was done with SPSS (Statisti-
cal Package for the Social Sciences) (Chicago, IL,
USA) version 15.0. For normally distributed val-
ues, descriptive values were reported as mean *
standard deviation. The comparison of depend-
ent groups’ values were done with paired-t test,
and the independent groups’ values were done
with the independent sample t-test. P<0.05 was
accepted as statistically significant.

RESULTS

In the study, out of 65 patients, 30 (46.1%)
were male, whereas 35 (53.9%) were female.
Mean age was 6.51+2.75 years (2-16). Thirty-
five patients had adenotonsillectomy, while
the remaining 30 patients had adenoidectomy.
Patients’ preoperative mean hemogram valu-

es were: WBC 8.66 (+2.61) x 103/uL, Hg level
12.98 (+ 0.87) g/dL, Htc 38.11 (+ 2.15), PLT count
364.29 (+ 88.61) x 103/uL, and MPV 9.75 (+ 0.95).
Postoperative values were: WBC count7.69(+
2.25) x 103/uL, Hg level 12.73(% 0.75) g/dL, Htc
38.49 (+ 2.21), PLT count 316.71 (£ 68.77) x 103/
uL, and MPV 8.14 (+ 1.25). After surgery, MPV
values of the patients with adenoid hypertrophy
dropped from 9.66 (+ 1.00) to 7.98 (+ 0.88), and
in the patients with adenotonsillar hypertrophy,
this value fell from 9.92 (+ 1.07) to 8.44 (+ 1.58).
When these preoperative and postoperative va-
lues were compared, there was a statistically sig-
nificant difference between WBC, Hb, PLT count,
and MPV levels, while there was no difference
between the Hct values. However, the difference
of MPV values between patients with adenoton-
sillar hypertrophy and adenoid hypertrophy was
not significant in both preoperatively (p=0.23)
and postoperatively (p=0.21). The preoperative
and postoperative values of the patients, inclu-
ding the p values are shown in Table 1. In additi-
on, preoperative and postoperative MPV values
are shown in Figure 1.
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Figure 1: Comparison of MPV levels preoperatively compared postoperatively in the study groups.

78



D % JOURNAL OF CONTEMPORARY MEDICINE 2016;6(2): 76-80

Derin et al

Tablo 1. Laboratory Parameters of Study Groups.
Preoperative Postoperative | P

WBC count,

+ + <0.
X 10°/L 8,66+2,61 7,69 2,25 0.05
Hemoglobinlevel, | 1) 040,87 |12,73£075 |<0.05
g/dL
Hematocrit 38,11+ 2,15 38,49+ 2,21 0.134
Platelet count, 316,71

+ <0.

X 10°/uL 364,29 + 88,61 68,77 0.05
Mean Total |9,75%0,95 8,14+ 1,25 <0.05
platelet
volume, AH 9.66 (+1,00) | 7.98(+0,88) |<0.05
fL ATH [9,92(+1,07) |8,44(+1,58). |<0.05

ATH: Adenotonsillar hypertrophy; AH: Adenoid hypertrophy

DISCUSSION

Adenotonsillar hypertrophy is a common
cause of upper airway obstruction in childhood.
Cardiopulmonary diseases may be seen in pa-
tients with chronic adenotonsillar hypertrophy
that lead to severe obstructive sleep apnea [1-3,
5-8,11], among which pulmonary hypertension
is the most well known [1-3, 5-8, 11-15]. Chronic
alveolar hypoventilation results from long-term
partial upper airway obstruction and leads to
the paradoxical respiratory effect, hypercarbia
and often hypoxemia [13-15]. This event causes
respiratory acidosis, increase tendency for hy-
percoagulopathy and releasing vaso-active me-
diators, which leads to reversible or irreversible
cardiopulmonary vascular changes. Hypoxemic
pulmonary vasoconstriction may result in PAH,
right ventricle dysfunction, and even cor pulmo-
nale [5-7]. MPV levels have been reported to be
higher in patients with PAH, nasal septal devia-
tion and adenoid hypertrophy [4, 8, 16,17,18].

High MPV values are indicative of larger and
reactive platelets. It has been shown that large
platelets contain more granules and adhesion
molecules which have increased vasomotor ac-
tivity, and prothrombotic potentials [19-22]. An
increase in platelet activation and aggravation
in PAH, atherosclerosis, and atherothrombosis
is reported in previous studies [8, 16, 18, 21,
22]. Furthermore, the interaction of platelets
with pulmonary endothelial cells is thought to

contribute to pulmonary vascular changes [17].
After evaluating all those, high MPV level is an
expected finding in PAH and a risk factor for vas-
cular mortality.

Previous studies showed that adenotonsil-
lectomy is curative treatment for PAH, which
is caused by adenotonsillar hypertrophy. After
adenotonsillectomy, right ventricle function im-
proves significantly [2, 3, 5-7, 23]. Our study re-
vealed that adenoidectomy and adenotonsillec-
tomy cause a significant decrease in MPV levels.
Onder et al showed that has not any effect of ad-
enoidectomy on MPV levels. They explained this
situation with chronic hypoxia exposure time is
shorter in the pediatric population than in adult
patients [24]. This statement does not sound
reasonable while structural cardiac changes as-
sociated adenoid hypertrophy even may be seen
in children. Likewise our results, Kucur at al. pre-
sented that adenoidectomy operation reducing
impact on MPV levels and they emphasized that
measurement of MPV may be considered a reli-
able guide for the assessment of AH [4]. Cengiz
et al. statement that MPV levels lower than con-
trol group in adenotonsillar hypertrophy [25].

We think that elevated MPV in patients with
ATH can be one the mechanisms of PAH and a
candidate to monitor for cardiopulmonary com-
plications. Additionally, the MPV levels that are
determined by these future studies can help
surgeons when they are making the decision
adenotonsillectomy in terms of chronic diseases
associated with the high MPV levels. MPV level
may be available in for assessment of patients
with ATH and the correct decision to undergo
surgery in the future.

Limitation of this study is that the researchers
did not utilize the measurement of pulmonary
artery pressure and polysomnography. However,
there are many other studies in which adenoton-
sillar hypertrophy leads to PAH and obstructive
sleep apnea [1-3, 5-8, 11, 23].

As a result, this study showed that ATH have a
significant effect on MPV values or with a anoth-
er discourse, adenotonsillectomy and adenoid-
ectomy reduces MPV levels significantly.
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