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ABSTRACT

Introduction: Adenotonsillar hypertrophy in children is the most common cause of sleep disordered breath-
ing, which can have an impact on the cardiovascular system. The aim of the study was to assess blood pressure 
and carotid intima-media thickness in snoring children before and after surgery to restore patency of the 
upper airways.
Material and methods: In the prospective study 50 snoring children were involved (median age 7 years), who 
were qualified for adenotonsillotomy. They were assessed before the surgery and three and six months after. 
The control group comprised of 20 healthy children who were assessed once. The severity of snoring was based 
on a questionnaire filled in by the children’s parents. The results of office blood pressure measurements, ambu-
latory blood pressure monitoring, and common carotid arteries intima-media thickness (cIMT) were analysed.
Results: At baseline there were no differences between the study and the control group according to the casual 
systolic (SBP) and diastolic blood pressure (DBP) (z-score SBP 0.043 vs. –0.35, p = 0.7551; z-score DBP –0.07 
vs. –0.51, p = 0.2232). After three and six months from the surgery casual blood pressure decreased signifi-
cantly in the study group (z-score SBP 0.043 vs. –0.187 vs. –0.761, p = 0.0004; z-score DBP –0.07 vs. –0.22 
vs. –0.41, p < 0.0001, respectively). There was a significant decrease of the mean ambulatory blood pressure 
after the surgery (p = 0.0393). Baseline cIMT was significantly greater in the study group compared to the 
controls (left cIMT 0.052 cm vs. 0.045 cm, p = 0.0015, right cIMT 0.053 cm vs. 0.050 cm, p = 0.0162). After 
intervention, cIMT decreased significantly.
Conclusions: Children snoring due to upper airways lymphoid tissue hypertrophy are normotensive but pres-
ent features of subclinical vascular damage. Surgical intervention lowers the blood pressure and ameliorates 
arterial structure. The improvement of night breathing pattern is beneficial for the circulatory system.
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INTRODUCTION

Sleep disordered breathing (SDB) has a well-reported 
association with cardiovascular risk in adults [1]. Indi-
viduals with the most severe form of SDB – obstructive 
sleep apnoea (OSA) can develop early signs of athero-
sclerosis and subclinical vascular damage [2]. The inten-
sity of the vascular changes correlates with the severity 
of SDB [3]. In children, the influence of long-lasting and 
recurrent SDB on blood pressure and vascular damage 
remains elusive [4–6]. 

Unlike adults, in whom OSA is mainly associated 
with obesity, in the youngest children the most com-
mon cause of SDB is adenoid or tonsillar hypertrophy 
[7]. Severe OSA in children with adenoid or tonsillar 
hypertrophy is an absolute indication for their excision, 
i.a. due to hypoacusis, risk of developmental delay, and 
possible cardiovascular damage. From the clinical point 
of view, the decision of surgery is based mostly on clin-
ical experience. Few centres perform polysomnography. 
Persistency of even mild sleep hypoxia can presumably 
lead to negative changes in the circulatory system similar 
to those occurring in the course of OSA. Assessment of 
the circulatory system before and after adenotonsillotomy 
can reveal to what extent parent-reported SDB in children 
actually affects its structure and function. Better under-
standing of associations in this field can be an important 
factor for making proper decisions that are significant 
for the child’s health. The aim of the study was to assess 
the impact of a successful surgical adenotonsillectomy 
in snoring children on blood pressure and blood vessel 
structure in children with nasopharyngeal area lymphoid 
tissue hypertrophy. 

MATERIAL AND METHODS

The study was a prospective assessment of changes 
in blood pressure and carotid intima-media thickness 
that occurred after restoring patency of upper airways 
after adenotonsillotomy. The study group comprised 50 
children (age median seven years) with nasopharyngeal 
lymphatic tissue hypertrophy, who were qualified for 
the surgery on a clinical basis (i.e. severe SDB, recurrent 
infections, hypoacusis). Children from the study group 

were assessed before the surgery (at least one week earlier 
and after a period of SDB lasting for at least six months) 
and three and six months after the surgery. The severity 
of SDB was based on the questionnaire filled in by the 
parents. The query contained the questions about clinical 
signs and symptoms and the results of adenoid or tonsil-
lar hypertrophy: heavy breathing during sleep connect-
ed with snoring, pauses in breathing, frequent arousals, 
excessive sweating, bed wetting, and constant breathing 
with open mouth. We excluded children with unstable 
clinical condition, acute infection, diagnosis of chronic 
kidney disease stage 3–5, secondary hypertension, cardiac 
or vascular defect that could have an impact on measured 
parameters or affect study procedures, diabetes mellitus, 
congenital metabolism disorders (e.g. hypercholesterolae-
mia), and other chronic diseases or medications intake 
that could affect blood pressure. 

The comparative group comprised of 20 age- and sex-
matched healthy children. The main qualifying criterion 
was lack of SDB and impaired patency of upper airways at 
least six months before taking part in the study. 

The Local Bioethical Committee approved the study 
protocol. All the caregivers gave informed consent for the 
protocol and study procedures. 

The groups were similar according to the basic an-
thropometrical parameters. The group characteristics are 
presented in Table 1. 

Blood pressure was measured with the standard meth-
odology using an oscillometric device (Mindray VS-800) 
according to the Polish epidemiological studies [8] and 
the 4th report [9] methodology. Four measurements were 
performed on the right arm. The first result was excluded, 
and from the remaining measurements the mean value 
was calculated. Absolute and z-score values of the systolic 
(SBP) and diastolic (DBP) blood pressure were analysed. 
Results were referred to the normative values of Polish 
children [8, 10, 11]. 

24-hour ambulatory blood pressure monitoring 
(ABPM) was performed according to the AHA method-
ology [12]. Typical activity during the day was recom-
mended. The ranges of the daytime and night-time hours 
were established due to the normal schedule of the study 
participants. The result of ABPM provided the values of 
mean systolic and diastolic blood pressure, mean ambu-

TABLE 1. Characteristics of groups

Baseline The study group 
(n = 50)

The control group
(n = 20)

p

Sex (boys), n/n total (%) 34/50 (68.00) 7/20 (35.00) 0.0236

Age 7.00 (6.00–8.00) 8.00 (7.00–10.50) 0.1059

z-score of body mass index 0.37 (-0.68–1.57) –0.16 (–0.47–0.44) 0.2687

z-score of height –0.08 (–0.06–0.17) 0.26 (–0.30–1.05) 0.1668

z-score of weight 0.04 (–0.44–1.44) –0.17 (–0.46–0.85) 0.6286
Values presented as median and interquartile ranges (1st and 3rd quartile)
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latory blood pressure, and night-time dipping of blood 
pressure. The results were referred to the normative val-
ues calculated by German researchers in 2002 [13]. 

Common carotid arteries intima-media thickness 
(cIMT) was measured in ultrasound examination in the 
two-dimensional mode with a HD11XE Philips device 
provided with a linear head of 12 MHz frequency. The 
cIMT measurements were taken according to the stan-
dards of the Mannheim intima-media thickness consensus 
[14]. Results were referred to the standards for 6–18-year-
old children published in 2013 by Doyon et al. [15]. 

STATISTICAL ANALYSIS

The normality of distribution of the variables was 
assessed with the Shapiro-Wilk test. Differences in the 
frequency of distribution were assessed by the χ2 test. 
Medians with interquartile ranges or means with stan-
dard deviations were applied according to the distribution 
of variables. To assess the changes caused by the surgery 
ANOVA or Friedman’s ANOVA were used depending on 
the distribution of the variables. Correlations between 
variables were assessed by Spearman’s or Pearson’s cor-
relation coefficient depending on the distribution of the 
variables. The size of the study group was assessed (power 
analysis test) according to a drop of blood pressure by  
4 mm Hg. The p-values below 0.05 were considered sta-
tistically significant. 

RESULTS

Casual blood pressures (BP) of children from the 
study group were within normal ranges and were compa-
rable to the controls at each stage of the study. At baseline 
only three children (3%) had z-score values of BP higher 
than +2.0 SD. 

BP of children from the study group decreased signifi-
cantly after the surgery: SBP (p = 0.0004), DBP (p < 0.0001), 
and mean arterial blood pressure (MAP) (p = 0.0022). 
Z-score of SBP significantly decreased between baseline 
and six months after the surgery (Fig. 1), and z-score of 
DBP decreased three months after the surgery (p = 0.0009) 
(Fig. 2). Similarly, absolute values of MAP decreased three 
months after the surgery (p = 0.0323).

None of the children after the surgery had abnormal 
BP values (Table 2).

The daytime DBP at baseline was significantly higher 
in children from the study group compared to the con-
trols (p = 0.0102), but there were no differences according 
to the daytime SBP (p = 0.1122) (Table 2). After the sur-
gery, values of both daytime BP components decreased 
– it was significant only six months after the surgery  
(p = 0.0009 and p = 0.0235, respectively). The night-time 
BP did not change significantly during the observation. 
No differences in daytime and night-time BP were noted 
after surgery between the study and the control group.

At baseline, the difference between mean ambulato-
ry blood pressure in both groups was near significance  
(p = 0.0630). After the surgery it dropped significantly  
(p = 0.0393).

At baseline nocturnal dipping of SBP and DBP in the 
study group was not different compared to the controls. 
Nocturnal dipping of SBP was smaller after the surgery 
(p = 0.0055). Six months after the surgery SBP nocturnal 
dipping was significantly smaller compared to the control 
group (p = 0.0264). There were no significant changes of 
DBP nocturnal dipping after the surgery (Table 2).

At baseline cIMT bilaterally was significantly greater 
in the study group compared to the controls (left cIMT  
p = 0.0015, right cIMT p = 0.0162). After surgery the cIMT 
in the study group bilaterally decreased (p = 0.0028 and  
p = 0.0021, respectively). Reduction of thickness was 

FIGURE 1. Changes of systolic blood pressure (SBP) z-score after sur-
gery in the study group, p = 0.0004 (ANOVA)

FIGURE 2. Changes of diastolic blood pressure (DBP) z-score after 
surgery in the study group, p < 0.0001 (ANOVA)
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clearly visible three months after the surgery (p = 0.0441 
and p = 0.0183, respectively). There was no difference be-
tween cIMT in the study and control groups in the third 
and sixth months after the surgery (Table 2).

The analysis of correlations in the study group re-
vealed that the changes of DBP and BMI z-scores after 
surgery correlated positively (R = 0.31, p = 0.0332). The 
change of SBP z-score after surgery was negatively cor-
related with baseline DBP z-score (R = –0.40, p = 0.0068). 
Assessment of correlations between systolic and diastolic 
blood pressure and cIMT revealed that only the change in 
the z-score of SBP after surgery was negatively correlated 
with baseline cIMT (R = –0.31, p = 0.0363).

DISCUSSION

The study revealed that children snoring due to ad-
enoid or tonsillar hypertrophy are mostly normotensive. 

However, it showed that some symptoms of vascular dam-
age might be present and, what is of greater importance, 
could be reversed by an effective surgery. In Polish epi-
demiological studies on normative values of BP children 
snoring due to adenoid or tonsillar hypertrophy were not 
excluded, as far as they did not have other conditions af-
fecting blood pressure [11]. The children from the present 
study, apart from nasopharyngeal lymphoid tissue hyper-
trophy, were completely healthy. Thus, their blood pres-
sure can reflect a distribution of this feature in the whole 
child population, especially after considering that snoring 
affects as much as 25% of this population [16].

According to the available data, OSA can have a neg-
ative impact on BP, while for milder forms of SDB this is 
not necessarily the case [5, 17,18]. However, most stud-
ies on the effect of SDB on the circulatory system were 
not prospective. Moreover, the majority of them com-
pared absolute values of BP, which makes interpretation 

TABLE 2. Casual blood pressure, ambulatory blood pressure monitoring results, and common carotid intima-media thickness in the study 
and control group

Characteristic Study group p
1/2/3

Control 
group (C)

p

Before
 surgery (1)

3 months after 
surgery (2)

6 months after 
surgery (3)

1/C 2/C 3/C

SBP, z-score 0.043 
(–1.03 –0.43)

–0.187 
(–1.00–0.32)

–0.761 
(–1.29–[–0.24])

0.0004 –0.35 
(–1.14–0.21)

0.7551 1.0 0.6087

SBP (mm Hg) 101 
(93–105)

100.5 
(95–105.5)

97 
(92–101)

0.0703 98 
(91–105.5)

1.0 1.0 1.0

DBP, z-score –0.07 
(–0.48–0.99)

–0.22 
(–1.09–0.41)

–0.41 
(–1.04–0.33)

< 0.0001 –0.51 
(–1.2–0.2)

0.2232 1.0 1.0

DBP (mm Hg) 59 
(54–65)

59 
(53–62.5)

57
(53–62)

0.0006 57 
(53.5–60.1)

0.4473 1.0 1.0

MAP (mm Hg) 73 
(63.33–79)

72.17 
(67.33–76)

69.67 
(66.33–73.67)

0.0022 70.5 
(66.83–74.67)

0.5790 1.0 1.0

dSBP (mm Hg) 113 
(107–123.8)

110.2 
(107.2–114)

106 
(102.1–110.5)

0.0009 108.10 
(101.35–124.5)

0.1122 0.459 1.0

dDBP (mm Hg) 69 
(63–73)

65.9 
(63.5–70.45)

66 
(63.8–68.5)

0.0235 66.35 
(64.65–68.65)

0.0102 1.0 1.0

nSBP (mm Hg) 98 
(91.4–105.7)

97.5 
(94–102)

98.8 
(92.9–104)

0.6444 95.2 
(91.3–97.8)

0.3438 0.393 0.2772

nDBP (mm Hg) 55 
(52–59.3)

55.85 
(52–60)

56 
(52–58)

0.7247 55.6 
(53.25–57.75)

1.0 1.0 1.0

Dipping SBP (%) 12.15 
(8.25–15.93)

11.26 
(7.73–14.29)

9.17 
(6.35–11.32)

0.0055 12.42 
(9.98–14.26)

0.0522 1.0 0.0264

Dipping DBP (%) 17.46 
(13.56–3.76)

16.79 
(10.69–19.87)

15.71 
(10.29–20.31)

0.1236 16.16 
(14.16–19.37)

1.0 1.0 0.0552

Mean ambulatory 
blood pressure

77.17 
(73.8–82.67)

75.88 
(73.42–81.05)

75.23 
(73.27–79.53)

0.0393 75.97 
(72.35–78.37)

0.0630 1.0 1.0

l IMT (cm) 0.052 
(0.049–0.057)

0.049 
(0.046–0.052)

0.047 
(0.045–0.050)

0.0028 0.045 
(0.040–0.049)

0.0015 0.1966 0.2028

r IMT (cm) 0.053
(0.050–0.056)

0.048 
(0.045–0.052)

0.048 
(0.046–0.050)

0.0021 0.050 
(0.041–0.051)

0.0162 1.0 1.0

SBP – systolic blood pressure, DBP – diastolic blood pressure, MAP – mean arterial blood pressure, dSBP – daytime systolic blood pressure, dDBP – daytime diastolic blood pressure, nSBP – night-time systolic 
blood pressure, nDBP – night-time diastolic blood pressure, dipping SBP – nocturnal dipping of systolic blood pressure, dipping DBP – nocturnal dipping of diastolic blood pressure, l IMT – left common carotid 
intima-media thickness, r IMT – right common carotid intima-media thickness. Values presented as median and interquartile ranges (1st and 3rd quartile). Significance showed for the study group (1/2/3) and 
for every stage in comparison with the control group (1/C, 2/C, 3/C)
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of the results difficult in different age groups. To avoid 
this problem in the present study the BP z-scores were 
compared. 

In the aspect of SDB severity, some studies were based 
only on the query addressed to the parents, in others ob-
jective polysomnographic assessment was performed.  
Kaditis et al. compared BP between habitually snoring 
and healthy children using similar a methodology to the 
one presented herein and obtained similar results [19]. 
According to the authors, children with habitual snoring 
do not have higher BP than non-snorers [19]. Marshall 
et al., in the CAPS study (Childhood Asthma Prevention 
Study) [5], also did not assess SDB objectively – the pres-
ence and frequency of snoring were assessed on the ba-
sis of a questionnaire filled in by parents. Also, as in the 
previously mentioned study, there was no proof that par-
ent-reported snoring in children is related to higher BP 
[5]. Because left heart ventricle hypertrophy is a known 
complication of hypertension, normal left ventricular 
parameters assessed by echocardiography in snoring 
children correspond to their normal blood pressure [20]. 
In children with OSA the relationship with higher BP 
seems to be better proven [21, 22]. However, not all au-
thors agree about the negative impact of OSA on blood 
pressure [23]. Studies with polysomnographic assessment 
revealed that non-obese children are normotensive de-
spite the severity of SDB [24]. This conclusion questions 
the importance of a direct impact of SDB on BP, bringing 
up the disturbed body composition as the main cause of 
blood pressure abnormalities, but not sleep hypoxia itself. 

Data about the impact of surgical treatment on BP in 
children snoring due to adenoid or tonsillar hypertrophy 
are scarce and incoherent. Prospective studies assessed 
mainly changes in BP of children in whom polysomnog-
raphy had proven the presence of OSA. According to 
some authors, only thin children can have truly import-
ant benefits for BP from surgery [25]. Our study revealed 
that the change of body mass index (BMI) z-score posi-
tively correlated with the change of DBP, which remains 
in contrast to other authors’ observations. Nevertheless, 
it is coherent with the evidence that the lower the body 
weight, the lower the BP. Hence it seems that for the opti-
mal effect of adenotonsillotomy simultaneous weight loss 
is also justified.

Previous studies did not confirm clearly that surgery 
could have a beneficial impact on BP in children with 
SDB. Some authors claim that the surgery has no influ-
ence on BP despite the improvement of sleep quality [26]. 
Some even suggested that the conservative treatment can 
bring similar effects on BP as the surgery in longer obser-
vation [27]. According to some authors, while the surgery 
can substantially reduce severity of the symptoms of SDB, 
a significant change in BP can be observed only in hyper-
tensive children [28]. In the present study we observed 
that the drop of blood pressure was more pronounced in 
children with higher baseline z-score of BP. This suggests 

that in fact the surgery can be more beneficial for children 
with higher baseline BP. 

For better recognition of the impact of SDB on blood 
pressure, we performed ABPM assessment, which re-
vealed that in children snoring due to lymphoid tissue 
hypertrophy, during the daytime only baseline DBP was 
higher compared to non-snorers. Such results are partly 
coherent with the results presented by other researchers. 
Most of the observations conducted in children with 
well-documented sleep apnoea report that BP assessed in 
ABPM differs throughout the day and the night between 
the children with symptoms of SDB and those without 
them. Some studies showed that SDB is mostly connect-
ed with elevated DBP, which is most evidently marked 
between children with OSA and primary snoring [29]. 
However, some authors demonstrated such a difference 
only in the night-time [30]. In other studies in children 
with sleep apnoea, higher BP was present throughout the 
day and night [31, 32]. The severity of SDB determined 
the level of BP. Moreover, these data suggest that night-
time DBP in children with habitual snoring was signifi-
cantly higher in comparison with children without SDB. 
Thus, snoring in children should not be considered only 
as a mild disorder not requiring treatment [33]. In the 
present study the night-time BP in children did not dif-
fer from non-snorers. However, the tendency for higher 
mean ambulatory blood pressure values was marked in 
snorers compared to non-snorers, which justifies similar 
conclusions that snoring is more than just a mild symp-
tom that does not require treatment. The studies showed 
that restoring patency of the upper airways decreases the 
DBP assessed in ABPM [34]. Our study revealed a sim-
ilar change, which was recognised six months after the 
surgery. 

Studies among adults showed that reduction of noc-
turnal dipping and higher night-time BP is related to 
higher risk of adverse cardiovascular events in the future 
[35]. This can be explained by the constant exposition of 
blood vessels and target organs on higher BP. In adults 
the nocturnal dipping rate is associated with sleep quali-
ty – shallow and interrupted sleep effects with too small 
dipping [36]. Adults with OSA are mostly non-dippers 
[37]. Studies among children do not fully confirm the as-
sociation between SDB and the loss of nocturnal dipping 
[38]. The present study showed that nocturnal dipping 
in children snoring due to the upper airway obstruction 
was relevant (≥ 10%) and comparable with the control 
group. Only six months after surgery the systolic noctur-
nal dipping was a bit too small, which reflected the low-
ering of BP that occurred only in the daytime. Accord-
ing to some research the lack of nocturnal dipping loss 
can be explained by an overly short period of SDB [38]. 
However, it does not exclude the thesis that persistence of 
these disturbances increase the cardiovascular risk in the 
future. The authors postulate that pre-school age, when 
the damage of blood vessels is barely marked, could be 
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the optimal moment for early removal of the potentially 
harmful effects of SDB on the circulatory system [38].

The results showing positive changes in cIMT strong-
ly confirm the beneficial effect of surgery resolving snor-
ing for circulatory system conditions. cIMT is an indirect 
indicator of subclinical vascular damage in the course of 
hypertension. The present study revealed that the median 
cIMT at the beginning of the study exceeded 95th per-
centile according to the standards accepted for children 
[15]. These observations justify the conclusion that snor-
ing children might have features of subclinical vascular 
damage.

From the studies in adults it arises that self-reported 
snorers have a significantly greater cIMT than non-snor-
ers [39]. To date, there are no data showing that snoring 
in children negatively affects cIMT, as presented in our 
study. The available studies conducted in child popula-
tions reported no increase of cIMT in relation to snoring 
[5, 40]. An important observation arising from the pres-
ent study is the positive result of surgery restoring the 
patency of the nasopharyngeal area, which led to a sig-
nificant decrease of cIMT after treatment. Such a change 
could be an expression of better nocturnal oxygenation 
and lack of permanent dysregulation in the collagen and 
elastin balance of the vascular wall. Higher BP causes wall 
thickening, which prevents excessive tissue flow [41]. At 
early stages vascular wall stiffness remains normal due to 
an increase of the amount of elastic fibres and structural 
remodelling of the muscle membrane. This is a sign of 
adaptation to the new conditions. Later, this compen-
sation potential decreases. In individuals with hyper-
tension, increased luminal pressure stimulates excessive 
collagen production, which contributes to the vascular 
stiffness [42]. The improvement we observed after sur-
gery suggests that the thickening of cIMT had not yet 
been permanent enogh to result in arterial wall remod-
elling. Although the children in the present study were 
generally normotensive, along with the observation that 
blood pressure and cIMT decreased after surgery, there is 
a strong suggestion that snoring was not insignificant for 
their arterial structure.

As discussed earlier, strong data exist on OSA having 
an impact on circulatory system condition. According 
to the latest data more than a half of habitually snoring 
children have OSA or upper airway resistance syndrome 
[43]. The suspicion of severe SDB arising from the history 
taken from parents of snoring children is an indication 
to the polysomnography, which should confirm the diag-
nosis of OSA. The study by Øverland et al. conducted in 
2–6-year-old children referred to adenotonsillectomy did 
not support the idea about the utility of questionnaires 
as tools to identify OSA. Only physical examination was 
weakly associated with OSA; nevertheless, polysomnog-
raphy remains the method of choice for the diagnosis 
[44]. According to other studies, also hypertension can 
be a predictor of the presence of OSA in snoring children. 

Malakasioti et al. showed that systolic hypertension was 
a significant predictor of moderate-to-severe OSA and in-
dicated the importance of referral for polysomnography 
to rule out OSAS [45]. However, numerous of laryngo-
logical centres do not have access to polysomnography, 
or testing availability is insufficient. Therefore, in many 
cases the possibility of quick diagnosis of OSA is poor, 
which can delay proper clinical management of the pa-
tient. The other absolute indications for the surgery are 
possible to be justified and confirmed in clinics, depart-
ments, or ambulatory laryngological care units, severity 
of SDB in our reality is determined on the basis of the 
history taken from the parents – it is very rarely verified  
(if at all) by specialistic sleep assessment. Hence, the re-
sult of the present study, despite a lack of objective mea-
surement of SDB severity, can have an important impact 
on the clinical approach. In the study we have proven that 
parents’ reported severity of SDB in their children can be 
converted into the degree of the health burden. In light 
of the results, and considering that snoring can last for 
years, long-lasting exposure of the circulatory system to 
permanent hypoxia can result in a slow but accelerating 
process of cardiovascular damage. 

The main limitation of the study is that the compara-
tive group comprised of only 20 healthy children, which 
could cause underestimation of the differences between 
both the study and the control group at the baseline as-
sessment. Although after surgery we observed a signifi-
cant drop in blood pressure of children from the study 
group, we could not prove that at baseline both groups 
differed in blood pressure values. However, the results 
concerning cIMT showed a significant difference be-
tween both groups at baseline, which disappeared af-
ter the surgery. The optimal way to confirm our results 
would be to reconstruct the study design making the 
control group equally numerous and assessing also at 
three time points – similarly to the children from the 
study group. Therefore, we present the study results as 
a preliminary report. 

CONCLUSIONS

The study revealed that children snoring due to hy-
pertrophy of the upper airways lymphoid tissue, although 
normotensive, can present features of subclinical vascu-
lar damage. The drop in blood pressure and decrease in 
cIMT after the surgery indicate that improvement of the 
night breathing pattern is beneficial for the circulatory 
system. Parents’ reported snoring in children might be 
an important item of pre-surgery assessment. When poly-
somnographic assessment is unavailable it can be an im-
portant premise of adenoid or tonsillar excision. 
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