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Background: Nasal septal deviation (NSD) can cause upper airway obstruction, which results in hypoxia and therefore, pulmonary 
vasoconstriction, ventricular hypertrophy and right-sided heart failure.
Objectives: The aim of this study is to determine the mean pulmonary arterial pressure (mPAP) of the patients with NSD and the effect of 
septoplasty on pulmonary arterial pressure.
Patients and Methods: Thirty five patients with NSD (mean age, 31.37 years; 19 men and 16 women) were included in the study. Mean 
pulmonary arterial pressure was measured in the preoperative period and after third month postsurgery.
Results: The preoperative mPAP value (23.43 mmHg [SD, 3.84]) was higher than postoperative values (20.17 mmHg [SD, 3.36]). There was a 
significant decrease in mPAP after the surgery (3.26 mmHg). P-value in our study was smaller than 0.001.
Conclusions: Nasal septal deviation like other causes of upper airway obstruction such as adenotonsillar hypertrophy affects mPAP. Nasal 
septoplasty is effective in reduction of mPAP in patients with NSD.
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1. Background
Nasal septum is one of the factors influencing nasal 

function. About 75 to 90 percent of people in our society 
have some type of nasal deformity (1). There are many 
causes for nasal obstruction including the presence of 
tumors, infections, and nasal septal deviation (NSD), the 
last of which is one of the main causes for nasal obstruc-
tion (2). Approximately half of the resistance of nasal air-
ways against air flow is due to the presence of the nose 
(3). The effects of NSD on the resistance of nasal airways 
are reduced following surgical correction. Considerable 
deviation of the nasal septum causes obstruction of the 
upper airways and, similar to extensive nasal polyposis 
and hypertrophy of adenoids, can cause chronic alveolar 
hypoventilation and cor pulmonale. Cases of cor pulmo-
nale and significant increases in pulmonary hyperten-
sion leading to death have been reported (4, 5). The effects 
of chronic obstructive disorders of the upper airways 
such as tonsillar and adenoid hypertrophy and extensive 
nasal polyposis on the cardiopulmonary system have 
been studied (6-8). However, the effects of NSD on the car-
diopulmonary system have not been thoroughly inves-
tigated. In a study conducted in Mashhad, the effects of 
adenotonsillectomy on reducing pulmonary artery pres-
sure were studied and it was shown that mean pulmo-

nary arterial pressure (mPAP) decreased by 1.27 mmHg 
after the adenotonsillectomy (9). It has also been shown 
that adenotonsillectomy in children with adenotonsillar 
hypertrophy shows improvement of the function of the 
right ventricle and reduces mPAP (10). Moreover, in all 
patients with adenotonsillar hypertrophy, who had a his-
tory of pulmonary hypertension, pulmonary artery pres-
sure was normalized after adenotonsillectomy (11).

2. Objectives
Since there is no definite medical treatment for pulmo-

nary hypertension, NSD surgical correction may be used 
as an optional treatment for increased pulmonary artery 
pressure.

3. Patients and Methods
In this study, statistical analyses were performed us-

ing the SPSS version 17.0, and paired T-test was employed 
for comparisons. The research included 35 patients with 
NSD who admitted to the ear, throat, and nose clinic of 
the Imam Khomeini Hospital of Ahvaz from May 2011 till 
February 2012, and diagnosed. Clinical examinations and 
CT scans showed no other causes for airway obstruction 
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other than NSD. Nasal septoplasty was performed with 
the help of Killian incision or hemitransfixation. Color 
Doppler echocardiography (General Electric, Wauwatosa, 
WI Vivid3) was carried out on all patients before opera-
tion and three months later, mPAP was measured.

Septoplasty was performed under general anesthesia on 
all patients. Three months after the operations, the same 
cardiologist measured the mPAP of the patients using 
the same echocardiography machine. Written consent to 
take part in the study was obtained from all patients.

4. Results
Thirty-five patients took part in the study, 19 of whom 

(54.3%) were men and 16 (45.7%) were women. The mean 
age of the patients was 31.37 years. The minimum mPAP 
measured prior to the operations was 9 mmHg and the 
maximum was 28 mmHg. The largest decrease in mPAP 
was 6 mmHg, which was observed in three men. Before 
the operations, the mean mPAP of the patients was 23.43 
mmHg. After the operations, the mean mPAP of the pa-
tients dropped to 20.17 mmHg (Table 1), which showed a 
decline of 3.25 mmHg (Figure 1). P-value in our study was 
lesser than 0.001. As seen in Figure 2, pulmonary artery 
pressure before septoplasty was higher in men compared 
to women, and it falls after the septoplasty. The fall was 
greater in men as compared with women: 4 mmHg in 
men versus 2.37 mmHg in women.

5. Discussion
Factors causing obstruction of the upper respiratory sys-

tem increase mPAP and, hence, lead to pulmonary hyper-
tension and cor pulmonale (6, 12, 13). mPAP greater than 
25 mmHg is considered to be abnormal. Most studies car-

ried out so far have been on adenotonsillar hypertrophy. 
Nasal obstruction disrupts the physiological ventilation 
of the lungs, because it obstructs the passage of air flow. 
Since the passage of air through the nose is obstructed, 
breathing is done through the mouth, which increases 
the resistance of the upper respiratory system. Breathing 
through the mouth causes turbulence in the air flow and, 
therefore, in a supine position, the air pressure inside the 
airway may not reach the levels required to keep the oro-
pharyngeal airway open. As a result, the tongue remains 
in the back and closes the airway. The CO2 entrapment, 
together with alveolar hypoventilation, may play a ma-
jor role in causing cor pulmonale. In available literature, 
there are reports of increased pulmonary artery pressure 
after hypoxia related to pulmonary vasoconstriction re-
sulting in ventricular hypertrophy due to excessive load 
on the right ventricle of the heart and right-sided heart 
failure (5, 14). Moreover, hypoxia plays known roles in the 
cardio-pulmonary system such as increasing capillary 
permeability and causing pulmonary edema. Thickening 
of the muscular layer of small arteries, and of pulmonary 
arterioles, result in pulmonary hypertension.

Cardiopulmonary functional reserve in nasal septal de-
viation has not been studied. Doppler echocardiography 
is an established, cheap, and non-invasive method used 
in the evaluation of such cases, and is, most often, avail-
able. Other factors resulting in chronic obstruction of the 
upper respiratory system such as adenotonsillar hyper-
trophy have already been studied. In cases of adenoton-
sillar hypertrophy, reduction in pulmonary artery pres-
sure was observed after adenotonsillectomy (7, 14, 15). In 
our study, the mPAP of patients with NSDbefore the sep-
toplasty operation was higher than the mPAP observed 
three months after the operation.

Table 1.  mPAP Before and 3 Month After Septoplasty

N mean Maximum Minimum Range Std. Deviation Variance P Value

Pre-op. mPAP 35 23.43 28.00 9.00 19.00 3.84 14.782 < 0.001

Post-op. mPAP 35 20.17 25.00 9.00 16.00 3.36 11.264
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Figure 1. Comparison of mPAP Before and After Nasal Septoplasty (post-
op: post operation)
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Figure 2. Comparison of mPAP Before and After Septoplasty in Men and 
Women
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One study in children showed that other pathologies 
causing chronic obstruction of the upper respiratory 
system (such as adenotonsillar hypertrophy) result in 
pulmonary hypertension, while adenotonsillectomy 
reduces mPAP, improves pulmonary function test re-
sults, and O2 saturation (7). When the preoperative and 
postoperative results were compared, it was found that 
there was a statistically significant decrease in mPAP in 52 
children (preoperative mPAP = 23.13 ± 7.68, postoperative 
mean PAP = 17.00 ± 6.99 - paired sample t test, P < 0.05). 
Twenty-seven out of the 52 subjects in the study group 
were pulmonary hypertensive preoperatively. mPAPs of 
18 of these children decreased to normal range, and this 
was also found statistically significant (McNemar test, P < 
0.001) (7). Considering these results, it can be concluded 
that eliminating factors causing obstruction of the up-
per respiratory system can somewhat reverse changes 
leading in pulmonary arterial hypertension. Results of 
our study show that nasal septoplasty can cause a reduc-
tion in mPAP by correcting nasal deviation. Of course, 
this reduction is more prominent in men compared with 
women (4 mmHg in men versus 2.37 mmHg in women).

Mean pulmonary artery pressure in people with nasal 
septal deviation is reduced after septoplasty operations. 
Therefore, in patients with pulmonary hypertension, 
who simultaneously NSD, pulmonary artery pressure can 
somewhat be reduced by performing nasal septoplasty, 
which is a common surgical operation performed by ear, 
nose, and throat specialists. It may be possible to prevent, 
or even reverse cardio-pulmonary complications by nasal 
septoplasty.
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