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Background: Adenotonsillar hypertrophy (ATH) is the most common cause of upper airway obstruction and obstructive 
sleep symptoms in children. The aim of this study is to compare pre-adentonsillectomy echocardiographic findings with 
postoperative findings. 
Methods: Fifty-five children with adnotonsillar hypertrophy and obstructive-sleep apnea symptoms (aged 4 to14 years ,  35 
males, 20 females) were randomly selected from Aug 2007 to November 2008. Preoperatively echocardiography was 
performed for all patients by the same pediatric cardiologist. Patients with positive findings were followed and again 
echocardiography was performed separately one month and six months after operation. 
Results: All the patients’ parents complained about severe open mouth snoring, agitated sleep and hyperpnoea. No 
complaints of apnea were reported. Tonsillar grades of all cases were of III or IV. The preoperative mean pulmonary 
arterial pressure levels of the 4(7.3%) children were higher than normal range (25mmhg) and it significantly decreased 
after operation (P<0.0001 Npar test) (Preoperative MPAP = 32 ±3 mmHg, and six months postoperative follow up, 
MPAP=11±5 mmHg).  The preoperative tricuspid regurgitation pressure level of 7 children was higher than normal range 
and it decreased significantly after operation (p<0.0001 preoperative TR=34±8 mmHg postoperative TR=19±6mmhg) 
Acceleration time / Ejection time (AC/ET) in these 7 patient were lower than 0.4. 
Conclusion: This study showed that chronic symptomatic obstructive hypertrophy of adenotonsillar tissue results in higher 
tricuspid regurgitation pressure and mean pulmonary arterial pressure, which could be relieved  by adenotonsillectomy.  
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Introduction 
 

Hypertrophy of the lymphoid tissues of the pharynx 
is mostly accentuated in presence of the obstructive 
symptoms and surgical tonsil interventions is 
mostly indicated in this condition1-3. Currently 
obstruction takes the first order among 
adenotonsillectomy indications 4. Increased upper 
airway resistance resulting from hypertrophied 
tonsils and adeonoids can cause intermittent airway 
obstruction, chronic alveolar hyoventilation, and 
even lead to severe cardiopulmonary complications 
like corpulmonal 5. The detail of cardiopulmonary 
echocardiographic changes in children with grade 
III & IV obstructive adentonsillar tissue have not 
been investigated yet. The aim of our study is to 
evaluate the postoperative changes in 
echocardiographic parameters of these patients in 
six- month follow up evaluation1. 

 
Methods  
 
This study is a descriptive cross-sectional study 
which evaluates 55 children of both sexes, aged 4 to 
14, with a diagnosis of severe obstructive 
hypertrophic adenotosillar tissue (grade III, IV); A 
standardized tonsillar grading classification was 
used for the clinical examination 5.  In the history 
taking, we noticed  clinical manifestation of 
obstructive respiratory disorder during sleep such as 
agitated sleep, open mouth breathing, respiratory 
pause, apnea or hypopnea (Breathing that is 
shallower or slower than normal). Hypopnea is a 
different entity from apnea in which there is no 
breathing at all. Having congenital heart disease, 
neurologic disease, any lower respiratory tract 
disease, metabolic disease, fatness and other causes 
of upper respiratory tract obstructin (such as 
alleghic rhinitis, septal deviation, skull base 
anomaly) were exclusion criteria for current study. 
Preoperatively, all patients were examined by one 
otolaryngologist. All necessary informations were 
added to questionnaires. All the parents claimed 
their consent for the research. After that the patients 
were referred to pediatric cardiologist and after 
medical history taking and assessment of 
cardiovascular signs and symptoms of all children, 
routine echocardiographic examination, including 

M Mode Doppler, Color Doppler two-dimentional 
were done.  Echocardiographic examinations were 
performed by one echocardiographer using vivid 3 
Npro/Expert and by transducer 2-5 MHZ (Made in 
Norway), with two dimensional echocardiography. 
 We measured inferior vena cava diameter and its 
variable with respiratory cycle, maximum thickness 
of intraventricular septum, acceleration time, 
ejection time, mean pulmonary artery pressure (by 
tracing pulmonary flow and using Mahan formula 
MPAP mmHg= 79- [0.62 × ACT]), systolic 
pulmonary pressure ( by tricuspid regurgitation 
velocity using Bernooli equation: systolic 
pulmonary pressure= 4V2 × 1.23 mmHg). We also 
measured peak velocity of flow and ejection time 
(the total duration of flow in systolic on the Doppler 
tracing).  
ACT=Acceleration time of the pulmonary flow 
trace: The time interval between the beginning of 
the flow and its peak velocity 
MPAP=Mean pulmonary artery pressure 
AT=Acceleration time 
ET=Ejection time 
Pulmonary hypertension results in shortening of  the 
acceleration time with no change in peak velocity 
value ( normal range for AT/ET is about 0.45±0.05) 
6, 7, 8, 19. 
All children underwent tonsillectomy by cold knife 
technique; under general anesthesia. All the patients 
were discharged 24 hours after operation.  
Patients who had positive echocardiographic 
findings were followed one month and six months 
post operatively and in each visit, all patients were 
examined by pediatric cardiologist and 
echocardiography was performed.   
 
 

Results 
 
47 (85/5%) children out of 55 were found to have 
grade IV enlarged tonsil. The minimum age of the 
children was 3 and the maximum age was 11. 
All children (100%) had night snoring with open 
mouth breathing and agitated sleep at least for six 
months before their enrollment. Eleven patients had 
a history of respiratory pause similar to hypopnea, 
but none of them suffered from apnea. None of the 
patients had chest pain, chronic fatigue, dizziness or 
fainting during physical activity. The preoperative 
MPAP of 4(7.3%) children were above 25 mmHg 
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(P<0.0001) (Preoperative MPAP = 32 ±3 mmHg). 
The preoperative tricuspid regurgitations in 48 
children (87.3%) were lower than 25 mmHg and in 
7 children (12.7%) it was more than 25 mmHg 
(TR=34±8 mmHg). Interventricular septal diameter 
in all children was lower than 4mm. The minimum, 
mean and maximum of preoperative MPAP were 
5 mmHg, 11 mmHg, 35 mmHg, respectively. Again 
the minimum, mean and maximum of preoperative 
tricuspid regurgitative pressure was 7 mmHg, 15.56 
mmHg and 42 mmHg, respectively. AT/ET ratio 
was lower than 0.3±0.059 in 7 patients who had 
increased tricuspid regurgitation. All of these 7 
patients were male. (P<0.0001)   Caval index in all 
patients was higher than 50% in the first month’s 
postoperative follow up. The mean pulmonary 
artery pressure and the tricuspid regurgitation 
pressure of those 7 patients decreased to normal 
after the first month follow up. 
 
Table 1- Preoperative patient findings with positive 
echocardiography  
 
Echo positive 

patients 
number 

Age year MPAP 
mmHg 

TR 
mmHg 

IVSD 
mm AC/ET Caval 

index 

1 5 35 36 4.5 0.24 >50% 
2 6 25 36 4.2 0.24 >50% 
3 6 31 32 4.3 0.02 >50% 
4 7 25 32 4.7 0.12 >50% 
5 5 25 27 3.1 0.14 >50% 
6 4 35 42 4.6 0.1 >50% 
7 4 32 35 4.7 0.012 >50% 

 
Table 2- The first month’s postoperative echocardiographic 
findings 
  

Patients MPAP 
mmHg 

TR 
mmHg 

IVSD 
mm AC/ET Caval 

index 
1 18 18 4 0.24 >50% 
2 20 18 3 0.26 >50% 
3 28 27 4 0.24 >50% 
4 13 15 3 0.24 >50% 
5 10 8 2.6 0.24 >50% 
6 28 30 3.5 3.5 >50% 
7 27 30 3.5 0.24 >50% 

 
Table 3 - The sixth month’s postoperative echocardiographic 
findings 
 

Patients MPAP 
mmHg 

TR 
mmHg 

IVSD 
mm AC/ET Coval 

index 
1 15 18 4 0.24 >50% 
2 15 15 3 0.42 >50% 
3 15 13 2.4 0.28 >50% 
4 13 13 2.4 0.45 >50% 
5 8 15 2.4 0.24 >50% 
6 25 25 3.5 0.45 >50% 
7 20 25 3.5 0.024 >50% 

Discussion 
 
Children with obstructive disorders were exposed to 
repeated hypopnea in addition to infective and 
obstructive symptoms during sleep. During apnea, 
there is a progressive reduction in oxygen levels and 
increase in Co2 levels. Hypercapnia and hypoxemia 
provoke respiratory acidosis and consequently 
vasoconstriction of the pulmonary artery. In 
addition to increased venous return and increased 
pulmonary resistance, there is also increased venous 
return to the right side cardiac chambers, which is 
facilitated both by the decubitus horizontal position 
during sleep and by intra thorasic pressure which 
becomes more negative due to respiratory effort 
against the obstructive area. These kinds of changes 
can lead to an enlarged right atrium and ventricle 
and compromise ejection during systole 10.11, 12. 
Pulmonary hypertension was defined as pulmonary 
artery systolic pressure at least 30 mmHg 
corresponding to a peak tricuspid regurgitatant jet 
velocity of 2.5 m/second. Mild pulmonary 
hypertension was defined as tricuspid regurgitant jet 
velocity 2.5 to 2.9 m/second; moderate pulmonary 
hypertension was defined as tricuspiod regurgitant 
jet velocity 3 m/second. 13 Signs and symptoms of 
pulmonary hypertension may not be obvious at first, 
but they can be worsen over time and can begin to 
limit daily activities. Some of early symptoms of 
PAH: breathlessness, chronic fatigue, dizziness, 
faintness, swollen ankles and legs, chest pain, 
especially during physical activity. Functional 
classification of pulmonary hypertension:  
I: Without limitation of physical activity and 
comfortable at rest ordinary physical activity dose 
not causes dyspnea or fatigue, chest pain or near 
syncope. 
II: Slight limitation of physical activity but 
comfortable at rest Ordinary physical activity cause 
undue dyspnea or fatigue, chest pain or near 
syncope. 
III. Marked limitation of physical activity but 
comfortable at rest less than ordinary activity cause 
undue dyspnea or fatigue, chest pain or near 
syncope 
IV: Inability to carry out any physical activity 
without symptoms discomfort is increased by any 
physical activity 14 
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Maurizi et al described that 65.7% of clinically 
normal children with adenoid hypertrophy showed 
pulmonary functional abnormalities15. Also higher 
MPAP values of children with diagnosis of upper 
airway obstruction resulting from hypertophid 
tonsils and adenoids have been reported by Yilmas 
et al 16. Guney in his study recorded a significant 
recovery in respiratory functional tests and blood 
gas levels after T&A in patients with adenotonsillar 
hypertrophy17. In our study, the preoperative MPAP 
values of 4 patients were more than 25 mmHg and 
in 24 patients were more than 12mmHg. 
Additionally significant decrease in MPAP values 
of those groups were detected in the first month and 
then at the sixth month follow up echocardiography 
postoperatively (P<0.005). In our study 
preoperatively tricuspid regurgitation pressure in 7 
patients were higher than 25mmHg (12.7%) and all 
of the patients had normal tricuspid regurgitation 
pressure in the first month and sixth month post 
operative echocardiography.  Similar to our results, 
Pac et al compared cardiac functions and valvular 
damages in children with and without adenotonsillar 
hypertrophy and reported differences in tricuspid 
and diastolic time preoperatively (104.8±28.8 ms) 
versus for 86.4±17.32 ms post operatively 
(P<0.005) 18. Marcus et al reported rise of O2 
saturation and disappearance of apnea episodes 
disappeared after adenotonsillectomy19. In our 
study, IVS diameter in all patients were lower than 
4 mm. which Garur et al reported significant 
improvement in right ventricular diameter 20. Also 
Miman et al reported dramatically decrease in mean 
preoperative pulmonary arterial pressure after relief 
of upper airway obstruction (29.12±4 mmHg 
preoperatively versus 12.06±3.09 postoperatively) 4. 
On the other hand, Kalra et al demonstrated RV and 
LV cardiac abnormalities in children with 
respiratory complications after adenotonsillectomy 
due to OSAS (obstructive-sleep Apnea symptoms) 
suggesting that prior identification of these cardiac 
abnormalities may be of aid in preventing this 
complication 21. Duman et al reported reversible 
subclinical right ventricular dysfunction in 
advanced stages of adenotonsillar hypertrophy (grad 
III-V) in children, which may be reverse these 
cardiac changes 22. In our study, subclinical right 
ventricular dysfunction was discovered as well. 
Naiboglu et al in their study showed that pulmonary 

arterial pressure significantly elevated in children 
with obstructive hypertrophic adenotonsillar tissues 
and concluded that adenotonsillectomy was the 
absolutely indicated therapeutic method in these 
children 23. The AT/ET ratio was lower than 
13±0.059 (AT/ET=0.45±0.05 normal) in 7 patients 
who had higher tricuspid regurgitation pressure 
because some factors such as: Age, HR, RV 
preload, sample volume, position and RV function, 
alter time intervals of Doppler study in pulmonary 
hypertension 7. So only by lower AT/ET ratio, per 
se, is not enough to make any conclusion regarding 
the patients pulmonary pressure. We encountered an 
interesting finding in our study. We found that 
echocardiography is not necessary in the absence of 
any cardiovascular disturbance signs and symptoms 
in preoperative clinical examination of patients with 
obstructive hypertrophic adenotonsillar tissue. 
Because our awareness about subclinical pulmonary 
hypertension of these patients didn't have any 
practical output for us and  our  subclinical 
hypertensive patients didn't need any; postoperative 
cares such as cardiovascular monitoring or any 
interventions more than other patients; therefore  all 
the patients were discharged 24 hour after 
operation. As a result, we concluded that in children 
with severe obstructive adenotonsillar tissue in the 
absence of cardiovascular signs and symptoms in 
medical history of all patients, preoperative 
echocardiography may be neither necessary nor cost 
effective. But we suggest preoperative Doppler 
echocardiographic evaluation findings are helpful 
for worried parents and as an adjunctive tool which 
sometimes may be useful for decision making about 
adenotonsillectomy. In our study after the first 
month post operative follow up, all the echo 
cardiographic doppler indices changed significantly 
and were normal after sixth month as well. In 
conclusion, this study apparently shows that chronic 
obstructive adenotonsillar hypertrophy causes 
significant cardiovascular changes and early 
detection and treatment of these patients is 
necessary for relief of the cardiovascular life 
threatening complications in future. Also 
echocardigraphic findings may be useful to make 
decision for surgical intervention in borderline 
cases. 
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