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INTRODUCTION
Adenoid Hypertrophy (AH) leads to upper airway obstruction and 
this situation cause alveolar hypoventilation, which may result 
in chronic hypoxia and hypercarbia. Chronic hypoxia may lead 
to pulmonary arterial hypertension, cor pulmonale and finally 
decompensated heart failure. These destructive outcomes were 
found to be reversible with adenoidectomy, which increased the 
importance of the treatment [1]. Systemic inflammatory markers 
and pro-inflammatory cytokines are increased in these children 
and promote lymphoid tissue proliferation [2]. Low-level systemic 
inflammation and oxidative stress are related to OSA [3]. Systemic 
inflammatory changes that are associated with sleep disorders can 
be demonstrated by evaluating the levels of inflammatory markers 
in the blood. A high white blood cell count is positively associated 
with inflammation, particularly in patients with cardiovascular 
disease [4]. The neutrophil–lymphocyte ratio (NLR), which involves 
measurement of a subgroup of white blood cells, has been 
identified as a new marker of inflammation [5].  Many studies have 
shown that the NLR is an important predictor of vascular diseases 
such as coronary artery disease, acute coronary syndromes, 
heart failure, and diabetic nephropathy [4,6-9]. But there is limited 
information in patient who has AH. 

Aim
In this study, we evaluated the relationship between preoperative 
and postoperative inflammation using the serum NLR values in 
patients undergoing adenoidectomy and estimated whether the 
NLR values can be used as an inflammation marker supporting 
operation for patients with adenoid hypertrophy. 

MATERIALS AND METHODS
The research protocol was submitted and approved by the Mugla 
Sitki Kocman University Ethics Committee and was conducted 
in accordance with the ethical regulations of the Declaration of 
Helsinki. Informed consent was provided by the parents of all of 
the patients.
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ABSTRACT
Introduction: Obstructive Sleep Apnea syndrome (OSA) is the 
most serious consequence of adenoid hypertrophy (AH) and 
it is one of the most common reasons of nocturnal hypoxia 
in children. There is some information about the relationship 
between childhood OSA and atherosclerosis or cardiac 
diseases. In this study, we evaluated the relationship between, 
neutrophil-lymphocyte ratio (NLR) and AH which is the most 
frequent cause leading OSA in children. 

Aim: Thus  we aimed to contribute about subject of preoperative 
and postoperative NLR values in patients undergoing adenoi
dectomy that there is limited information.

Materials and Methods: The study group comprised 76 
children undergoing adenoidectomy. A preoperative and 3rd-
month postoperative complete blood cell count was performed 

to calculate the NLR values in all patients. The NLR values 
were calculated as the ratio of neutrophils to lymphocytes in 
peripheral blood. Data analysis was performed using SPSS 15.

Results: The mean NLR (min - max) was 1.0 (0.16-3.57) 
preoperatively and 1.06 (0.35-4.95) 3 months postoperatively 
(p = 0.052> 0.05). Haemoglobin 12.9 ± 0.95 (preop) 12.94 ± 
0.91 (postop) (p= 0.522), WBC (min-max) 7.75 (3.90-14.99) 7.8 
(4-15.64) (p= 0.297 <0.005), platelet 344.5 ± 98.7 328.4 ± 68.9 
(p<0,005).

Conclusion: There is limited information in the English literature. 
This study has investigated the association between the NLR and 
adenoidectomy. The results of the present study demonstrate 
that the NLR is not a statistically significant inflammatory factor. 
So, NLR values do not appear related to stage of upper airway 
obstruction. 

Study Population
Seventy six children (38 girls and 38 boys, mean age 6.4 ±2.41) 
who underwent adenoidectomy in our hospital from August 
2011 to December 2014 were included in this study. In addition 
to routine ear, nose, and throat (ENT) physical examination, 
transnasal nasopharyngeal endoscopy was performed on all of 
the patients to determine the size of the adenoids. Patients who 
could not tolerate the endoscopic examination underwent plain 
lateral X-rays of the nasopharynx. Patients who met the following 
criteria were included: 

1. Children without chronic diseases such as diabetes mellitus, 
hepatic or renal disease, chronic heart disease, haematological 
disease, thrombocytopaenia, hypothyroidism or hyperthyroidism, 
bronchial asthma, obesity (those with a body mass index greater 
than the 95th percentile by age and sex), use of antithrombotic 
medication, an intraoperative bleeding volume > 50 mL, and 
postoperative bleeding

2. Children who exhibited open-mouth breathing, snoring, sleep 
apnea, difficulty swallowing, and lack of appetite

3. Children with adenoid hypertrophy characterized by > 50% 
nasopharyngeal obstruction without other causes of nasal 
obstruction such as turbinate hypertrophy, allergic rhinitis, septal 
deviation, or anatomic deformities.

Adenoidectomy was performed on all patients using the same 
surgical technique and by the same surgeon. Preoperative and 
3rd-month postoperative haemograms were obtained, and the 
preoperative and postoperative NLRs were compared.

Laboratory Analysis
Blood samples were drawn from the antecubital vein, and 
collected in ethylene diamine tetra acetic acid (EDTA) containing 
tubes. Blood samples were drawn from 08:30 a.m to 10:00 a.m 
in fasting patients and laboratory analyses were conducted on 
the same day until 14:00. Haemogram analysis was performed 
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on a Beckman Coulter LH 780 Haematology Analyser (Beckman 
Coulter Inc., Miami, FL, USA).

Statistical Analysis
Data analysis was performed using SPSS for Windows, version 
15.0 (SPSS Inc., Chicago, IL, USA). The Kolmogorov–Smirnov 
test was used to test the normality of distribution of the continuous 
variables and preoperative- postoperative changes and then, 
homogeneity test was performed. Numerical variables with normal 
distribution are expressed as sample size and mean values with 
standard deviation and if not normal distribution, median (minimum-
maximum). The comparison of mean of quantitative variables with 
normal distribution was compared to a paired-samples t-test. If 
they are not normal distribution, Wilcoxon test used. The p-value 
< 0.05 was considered statistically significant. 

RESULTS
This study included 76 paediatric patients (38 boys, 38 girls). Their 
mean age was 6.4 ± 2.41 years (range, 2–12 year). The preoperative 
and 3-month postoperative NLRs were 1.0 (0.16-3.57) and 1.06 
(0.35-4.95) respectively, with no statistically significant difference 
(Wilcoxon test, p = 0.052 > 0.05) [Table/Fig-1]. Haemoglobin 12.9 
± 0.95 (preop) 12.94 ± 0.91 (postop) (p=0.522), WBC 7.75 (3.90-
14.99) 7.8 (4-15.64) (p=0.297), platelet (x103) 344.5 ± 98.7, 328.4 
± 68.9 (p=0.15) [Table/Fig-2].

inflammatory processes and inflammatory factors will decline. In 
time, this could play an important role in modulating the risk for 
illnesses associated with the development of atherosclerosis such 
as coronary artery disease and ischemia.

Important arguments originated in adults openly contain sleep-
disordered breathing as a contributing risk factor for cardiovascular 
diseases such as hypertension, ischemic heart disease, and 
cerebrovascular accidents [12-14]. Intermittent hypoxia and sleep 
fragmentation have been demonstrated that cause inflammatory 
and oxidative responses. Thus, in time, inflammatory biomarkers 
increase and lead to secondary cardiovascular disease. 
Although the exact mechanism underlying these health problems 
remain unclear, chronic inflammation has been implicated in 
their pathogenesis [3]. Identification of inflammatory factors 
that in patients with OSAS can help us to estimate the risk of 
accompanying disease and violence in the future.

A number of studies have examined the relationship between 
prognosis and NLR as a marker of inflammation. The clinical value 
of NLR has been studied in patients with cardiovascular disease, 
chronic renal disease, malignancies, osteoporosis, and Alzheimer’s 
disease [7,15-21]. The clinical value of NLR, however are limited to 
the field of ENT medicine. The basic area of study in the ENT field 
is the relationship between the NLR and the prognosis of Bell’s 
Palsy, sudden hearing loss, and vertigo [22-24].

There is only one study about association of NLR values and 
adenoidectomy [25]. Our main finding (like the other paper) 
is the absence of a correlation between the preoperative and 
postoperative NLR. With this study, we compared pre and 
postoperative NLR values, and we observed that adenoidectomy 
do not cause a significant changes in NLR levels.

limitation
The main limitation of our study is the small number of patients 
investigated. Another limitation is that we did not perform poly-
somnographic studies in our patients. Polysomnography (PSG) is 
standard diagnostic test to determine the presence and severity 
of OSA. Because of lack of a formal sleep laboratory, PSG stud-
ies were not performed for any of the patients before or after the 
operation. However, this is the first report on the pre- and post-
adenoidectomy NLR in the English language. Future studies with 
larger groups and performed PSG will be beneficial. 

Conclusion
Only one study has investigated the association between the pre- 
and post-adenoidectomy NLR. Our results demonstrated that the 
NLR is not significantly different before and after adenoidectomy. 
NLR cannot be considered as useful diagnostic and prognostic 
parameters in clinical practice in patients with adenoid hypertrophy 
with OSAS. However, these findings should be confirmed by 
additional studies involving larger numbers of patients.
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