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Weight and serum nesfatin-1 changes following adenotonsillectomy in children
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Abstract. Weight and serum nesfatin-1 changes following adenotonsillectomy in children with sleep-disordered
breathing. Background: Weight gain following adenotonsillectomy is a well-documented occurrence. Nesfatin-1, a
newly described protein, influences food intake and appetite control.

Objectives: To examine the relationship between nesfatin-1 and weight change following adenotonsillectomy in children
with sleep-disordered breathing.

Methods: This study included patients undergoing adenotonsillectomy for obstructive symptoms from February to
December 2015 in a tertiary care hospital. Body mass index (BMI) and serum nesfatin-1 levels were measured both
preoperatively and 1 month postoperatively. Changes and interrelations were analysed.

Results: The study group consisted of 48 patients. Postoperative median BMI level was higher than preoperative
median BMI level, and this was statistically significant (Z = -5.498; p = 0.0). Postoperative median nesfatin-1 level was
statistically significantly lower than median preoperative nesfatin-1 level, and this was also statistically significant (Z =
-4.128; p = 0.0). The difference between postoperative and preoperative BMI levels correlated moderately strongly with
the difference between postoperative and preoperative serum nesfatin-1 levels (1> = 0.425; p =0.0).

Conclusion: Nesfatin-1 may be a mediator of weight gain in children. It may be used in therapeutic options for excessive

weight gain following adenotonsillectomy, when natural nesfatin-1 levels decrease.

Introduction

Adenotonsillectomy is one of the most commonly
performed procedures in paediatric medicine.' It is
performed to treat sleep-disordered breathing and
chronic recurrent infections. Reduced dietary intake
and failure to thrive (FTT) have been documented
in patients with recurrent tonsillitis as well as in
children with sleep-disordered breathing 2

Many studies have reported weight gain in
children following adenotonsillectomy.” This is
often attributed to the decrease of respiratory
effort during sleep, elimination of chronic infec-
tion, reduction of dysphagia, increase in the
levels of growth hormone and decrease in the
levels of catecholamines.* Weight gain following
tonsillectomy may be considered favourable
especially in children with FTT. However, during
the past 20 years the prevalence of obesity in the
general population has increased and approximately

17% of children in the USA are now considered to
be obese. In their systematic review of the literature,
Jeyakumar et al ’suggested that adenotonsillectomy
may lead to weight gain and even obesity.

Nesfatin-1 is a protein that controls satiety,
discovered in 2006 by Oh-I et al.,and is reported to
inhibit food intake independent of the leptin pathway
through the melanocortin system.® Nesfatin-1 is
secreted by neurons in the areas of brain that are
associated with the regulation of energy balance.’
The relationships between nesfatin-1 and obesity,
metabolic syndrome and obstructive sleep apnoea
have been studied previously, with inverse relation-
ships identified.*”*

In this study the relationship between changes
in BMI and nesfatin-1 levels following adenoton-
sillectomy performed for sleep-disordered breathing
in children were investigated.
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Method

Patients who underwent adenotonsillectomy for
adenotonsillar hypertrophy and sleep-disordered
breathing between February 2015 and December
2015 were included in this study. Patients older than
18 years and younger than 2 years, patients with
craniofacial abnormalities including cleft palate,
patients with any chronic disease or syndrome,
patients with palatine tonsillar hypertrophy less
than grade 3 Brodsky classification,” and patients
with nasopharyngeal obstruction less than 70%
on flexible nasopharyngeal endoscopy were all
excluded. Patients underwent conventional curet-
tage adenoidectomy and cold dissection tonsil-
lectomy. Dietary habits of the patients were
recorded according to familial history. Body weight
and body length of the patients were measured
preoperatively and 1 month following surgery.
Likewise, serum nesfatin-1 levels were determined
preoperatively and 1 month following surgery.
Body mass index (BMI) was calculated as weight
in kilograms divided by the square of height in
metres (kg/m?). Blood samples were centrifuged at
4000 g for 10 minutes.

Measurement of serum nesfatin-1 levels were
analysed using the micro-enzyme-linked immuno-
sorbent assay (ELISA) method. Nesfatin-1 levels
were determined with Sunred ELISA kits (Shanghai,
China). Ethics committee approval was obtained
from the local ethics board (Approval number:
2015-339). SPSS for Windows (version 16.0; SPSS
Inc., Chicago, Ill, USA) was used for statistical
analysis; p<0.05 was considered as significant.

Results

The study group included 48 patients. There were
23 (47.92%) female and 25 (52.08%) male patients
with a mean age of 7.35+2.65 (3-14) years. Thirty
(62.5%) of the patients had grade 3 palatine tonsil
hypertrophy, 18 (37.5%) had grade 4 palatine tonsil
hypertrophy.

Postoperative median BMI level was found to
be higher than preoperative median BMI level,
and this was statistically significant (Z = -5.498;
p<0.05). In addition to this, postoperative median
nesfatin-1 level was found to be lower than median
preoperative nesfatin-1 level, and this was also
statistically significant (Z = -4.128; p<0.05) (Table

D).

‘ ‘ 19-Ogreden.indd 290

S. Ogreden et al.

Table 1
Preoperative and postoperative BMI and nesfatin-1 levels

preoperative postoperative
n=48

mean+SD Range mean+SD Range
BMI 17.81+4.14 |13.03-28.48 | 18.79+4.31 13.72-29.31
nesfatin-1 16.21+7.52 |7.7-35 15.62+7.41 5.5-35

BMI: Body mass index SD: standart deviation|
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Figure 1

Correlation of the changes in BMI and nesfatin-1 level.

There was no statistically significant correlation
between preoperative BMI and nesfatin-1 levels (p
=0.568), and postoperative BMI and postoperative
nesfatin-1 levels (p = 0.319).

The difference between postoperative BMI and
preoperative BMI correlated moderately strongly
with the difference between postoperative and
preoperative serum nesfatin-1 levels (1> = 0.425;
p<0.05) (Figure 1).

Discussion

Nesfatin-1 is a protein that influences appetite
control and, therefore, food intake, and was first
discovered by Oh-Ietal.in 2006.° Nesfatin-1 inhibits
food intake and is secreted by hypothalamic nuclei
and the brain stem.® Immunohistochemistry studies
have shown that non-esterified fatty acid nucleo-
binding protein-2 is the precursor to nesfatin-1.
Nucleo-binding protein-2 is secreted from many
locations of central nervous system including the
pituitary gland, hypothalamus, brain stem, fore-
brain, midbrain, central amygdaloid nuclei, ventro-
lateral medulla and cerebellum. Additionally, it is
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also secreted by thoracolumbar sympathetic and
sacral parasympathetic ganglia, and produced
peripherally in the gastric mucosa, pancreatic beta
cells, adipose tissue and testes. Nesfatin-1 can cross
the blood-brain barrier.’ Nesfatin-1 inhibits food
intake by increasing melatonin and neuropeptide
Y secretion. Intracerebroventricular injection and
peripheral administration of nesfatin-1 in rats has
been shown to inhibit food intake."” Nesfatin-1 is
a multifunctional metabolic hormone that controls
gastrointestinal functions, insulin secretion, BMI
and food intake. More recent studies have shown that
nesfatin-1 has important effects on the regulation
of body temperature, body energy equilibrium and
food intake.""

In this study, we investigated the effect of
adenotonsillectomy on serum nesfatin-1 and BMI
levels to find evidence for the role of nesfatin-1
in weight gain following adenotonsillectomy in
children with sleep-disordered breathing.

Previous studies have investigated the relation-
ship between nesfatin-1, anthropometric body
measurements and  metabolic ~ parameters.
Ramanjeneya et al. found a strong correlation
between BMI and nesfatin-1 levels in obese
patients.”* Abaci et al. found that there was a
significantly lower level of nesfatin-1 in the obese
group compared with healthy children, showing
a negative correlation between nesfatin-1 level
and BMIL."” Shen et al. found that the nesfatin-1
levels of the patients with obstructive sleep apnoea
were lower than those of the healthy individuals.
Moreover, obese patients with obstructive sleep
apnoea had lower levels of nesfatin-1 compared
with non-obese patients with obstructive sleep
apnoea. Serum nesfatin-1 level decreased as the
severity of sleep apnoea increased.'

Weight gain following adenotonsillectomy has
been studied and articles about this issue published
many times before. For example, Czechowicz et
al. published a retrospective study in which 815
patients that underwent adenotonsillectomy had
significant weight gain recorded at an 18-month
follow-up check.’ Patients that underwent elective
adenotonsillectomy were found to have weight gain
higher than expected in a randomized controlled
study carried out by Katz et al.”

However, this is the first study to investigate
the effect of adenotonsillectomy on both BMI
and nesfatin-1 levels. In the study group, BMI
increased and the levels of nesfatin-1 decreased
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following adenotonsillectomy. The differences
between preoperative and postoperative BMI and
nesfatin-1 were strongly correlated. This suggests
that nesfatin-1 correlates with the weight gain
process seen in children that have undergone
adenotonsillectomy. Further studies including more
patients with more indications may further clarify
the function of nesfatin-1, and provide more
evidence for the strong association between
nesfatin-1 and weight gain seen in children fol-
lowing adenotonsillectomy that has been identified
here.

Conclusion

Nesfatin-1 may be a mediator of weight gain, thus a
decrease in its levels following adenotonsillectomy
in children may cause weight gain. Nesfatin-1
may therefore be used in therapeutic options for
excessive weight gain in these patients.

Level of evidence: Level NA
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