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Introduc�on

Septoplasty is a commonly performed surgical procedure 

worldwide in otorhinolaryngology. Septoplasty aims to 

correct the deviated nasal septum at the midline thereby 

opening the nasal airway in pa�ents with long standing 

nasal obstruc�on secondary to septal devia�on.

Nasal breathing is important for proper facial growth and 

improvement of quality of life in children. Most surgeons are 

s�ll reluctant to perform septoplasty in children. But 

septoplasty should be performed in children if there are 

severe breathing problems related to septal devia�on.

Objec�ves

The objec�ves of this study were to iden�fy the incidence of 

children presen�ng with symptoma�c nasal septal 

devia�on and  to analyze the early outcomes of septal 

surgery in children with regard to improvement in nasal 

symptoms, residual disease and need for revision surgery. 

Methodology

Children less than seventeen years of age who underwent 
stseptoplasty for symptoma�c DNS from 1  January 2009 to 

st31  December 2018 were enrolled in the study. Pa�ents 

having the follow up record of at least 6 months a�er 

surgery were included in the final analysis. 

Results

There were 37 male and 13 female children enrolled in the 

study. Male to female ra�o was 2.84:1.Majority of children 

in the study were of 13 years (24%). Le� sided DNS was seen 

in 28 children and right sided DNS in 22 children. Bleeding 

requiring re-packing, septal hematoma, recurrent DNS, 

synechia and septal perfora�on were the common 

complica�ons, which were comparable to adult popula�on.

Conclusion

Early correc�on of the obstructed nose due to deviated 

nasal septum is essen�al to provide normal nasal breathing, 

relieve complica�ons of mouth breathing and to promote 

normal craniofacial growth. Septoplasty can be performed 

in pediatric popula�on with rela�vely good results without 

occurrence of nasal deformity and equal complica�ons as 

that in adults.  
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INTRODUCTION 

Septoplasty is a commonly performed surgical procedure by 
otorhinolaryngologists' worldwide. It is the third most 
common head and neck surgery performed in the United 

1States.  Septoplasty helps to correct the deviated nasal 
septum (DNS) thereby opening  the nasal airway in pa�ents 
with long standing nasal obstruc�on secondary to septal 
devia�on.

Although septoplasty is frequently performed in adults with 
good results, most surgeons are s�ll reluctant to perform 
this surgery in children. Tradi�onally, there is an a�tude of 
restraint by most surgeons �ll an empirical age of 16 to 18 
years. This is possibly to avoid the adverse effects to growth 
spurts on the nose and midface region which is important 

2for the development of the midface.  As 98% of white 
adolescent girls become nasally mature at the age of 15.8 
years and 98% of white adolescent boys become nasally 
mature at the age of 16.9 years, septoplasty has been safely 
prac�ced a�er the age of 16 years in girls and 17 years in 

3boys.  It is thought that performing surgery before this age 
might influence the normal growth of the nose or child may 
require revision surgery due to con�nuous growth of nose 
leading to recurrence of DNS. 

In the past, pediatric septoplasty was limited for func�onal 
problems secondary to congenital anomaly, tumors, septal 
hematoma or abscesses and severe septal devia�on leading 

4to mouth breathing.  At present surgeons report that 
septoplasty can be performed easily a�er 6 years of age. 
Septal surgery may be performed in younger children and 

5,6even at birth if required.  Nasal septal surgery in children 
has been reported to lead to significant improvement in 

7quality of life.  As a growing number of studies have 
demonstrated the safety of this technique and its posi�ve 
effect on quality of life outcomes, septoplasty is gaining 
greater acceptance as a central treatment for pediatric nasal 

8obstruc�on.  However, high-quality guidelines for when to 
perform pediatric septoplasty are lacking.

Small nasal framework, inadequate space for instrumenta�on, 
improper post-opera�ve care and con�nuous growth of the 
nasal architecture even a�er surgery make the pediatric 
endonasal surgery a challenge. Radical surgery in children is 
not advocated as it can deform the growing nose.  Chance of 
permanent facial deformity due to  disrup�on of  growing parts 

9of the face has led to a primarily conserva�ve approach.  As 
the technique of performing septoplasty has undergone 
many modifica�ons since its introduc�on, the more radical 
surgery in the past has now become more conserva�ve both 
in terms of  instrumenta�on and techniques. This helps to 
minimize �ssue injury and avoid trauma to a small nose which 
in turn reduces the chance of post-opera�ve complica�ons. 

As there are no documented studies regarding experience 
with pediatric septoplasty in Nepal, this study shall be useful 
to surgeons prac�cing pediatric septoplasty in our country. 
This study aims to present the experience of a single surgeon 
in surgical treatment of children with nasal septum devia�on. 
This study can be a milestone for making guidelines in 
pediatric septoplasty in Nepal, too.

The objec�ves of this study were to analyze the early 
outcomes of septal surgery inchildren regarding  
improvement in nasal symptoms, residual disease and need 
for revision surgery. 

METHODOLOGY 

This study was performed in the department of ENT-HNS, 

Manipal College of Medical Sciences, Pokhara, Nepal from 
st st1  January 2009 to 31  December 2018. Children less than 

seventeen years of age undergoing septoplasty for 

symptoma�c DNS were enrolled in the study. Ethical 

approval was obtained from the ins�tu�onal review 

commi�ee. Pa�ents were either inquired over the 

telephone or were asked to a�end to the opera�ng surgeon 

to assess the outcome of their surgery. Pa�ents having the 

follow up record of at least 6 months a�er surgery were 

included in the final analysis if they could not be contacted. 

Children with known history of trauma to the nose and 

those who underwent revision surgery were excluded from 

the study. Data about the demographic characters, age at 

surgery and outcome of the surgery were taken and analysis 

was done.

Surgical Technique: 

All the septoplasty procedures were performed by the 

author under general anesthesia with endotracheal 

intuba�on and throat pack. Topical anesthesia was applied 

with 1:1000 adrenaline-soaked co�on pledget. It was kept 

into both the nostrils five minutes before surgery. A�er this, 

1:200000 lignocaine with adrenaline was infiltrated in the 

septal mucosa of both nostrils and le� for 5 minutes.  Freer's 

incision was made on the concave side and mucoperichondrial 

and mucoperiosteal flaps were elevated. Car�laginous and 

bony devia�ons were me�culously excised taking care to 

preserve the growth spurts of developing nasal septum. 

Par�al excision of the anterior end of inferior turbinate was 

performed if deemed necessary. Hemostasis was obtained 

with the help of bipolar cautery. Incision was closed with 

catgut 3-0 cu�ng suture. Nasal cavity was packed, and 

bolsters applied. Till the end of 2014, ribbon gauze soaked in 

an�sep�c cream was used for nasal packing. Since then 

Merocel packs have been used for nasal packing.  Nasal pack 

was removed on the third post-opera�ve day, cleaning of 

nose was done, and pa�ent sent home a�er explaining the 

technique of nasal douching. Pa�ents were called for follow 

up at around 2 weeks from the date of surgery. Nasal 

discharge and crusts were removed, early adhesions were 

released, and they were advised to follow up a�er 2 more 

weeks (one month a�er surgery). Assessment about the 

adhesions, residual septal devia�on, septal perfora�ons, 

and external devia�on was done. Subjec�ve improvement 

was asked, and nasal patency test was performed to look for 

adequate nasal airway. Pa�ents were asked to follow up 

a�er 6 months and when required therea�er if they had 

severe upper respiratory symptoms or nasal obstruc�on. 
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RESULTS

There were Sixty-three children from 6 to 16 years of age 
who had undergone septoplasty over a period of 10 years 
for symptoma�c DNS. Out of them, 11 pa�ents could not be 
contacted, and 2 children required revision surgical 
procedure. Hence, the final analysis was done in 50 children.

There were 37 (74%) male and 13(26%) female children with 
the mean age of 12.78 ± 0.35years. Male to female ra�o was 
2.84:1. (Figure 1).

Male

Female

Figure 1:  Pie chart of male and female children undergoing 
septoplasty (n=50).

Majority of children in our study were of 13 years (24%), 
followed by 14,15 and 16 years, respec�vely. Only eight 
children (16%) up to the age of 10 years had undergone 
septoplasty. (Table. 1). Fisher's exact test calculated for age 
up to 10 years and a�er 10 years in male and female children 
was not significant (p=1)

Table 1 : Number of children according to age(n=50).

Le� sided DNS was seen in 28 children (56%) and right sided 
DNS in 22 children (44%).  Impacted DNS was noted in11 
children (22%), 7 males and 4 females. Side of DNS amongst 
male and female children was also not significant in Fisher's 
exact test (p=0.5) (Table. 2)

Table 2 : Number of children according to site of DNS (n=50)

There were no intraopera�ve complica�ons in any of the 
children. Immediate post-opera�ve period was also 
uneven�ul in all the children.  However, minor bleeding was 
noted in few children during nasal pack removal. Re-packing 
of nose was required in two children and was packed in the 
ward only. One child developed septalhematoma which was 
drained locally.

Almost all the children had crust and discharge on the first 
visit a�er surgery in two weeks. Me�culous cleaning was 
performed, early adhesions were released, and they were 
sent home a�er explaining the technique of proper nasal 
douching.

All the children under study were reviewed a�er a month 
and �ll 6 months. Crus�ng was negligiblein a month's follow 
up and the wound had healed. 

Total of twelve children (24%) developed the complica�ons. 
Bleeding during pack removal and septal hematoma were 
treated in the ward. Recurrent/ residual DNS was the 
commonest complica�on. Out of 5 children having residual 
DNS, two required revision surgery and three of them did 
not require surgery but required regular follow up. Synechia 
were released and small septal perfora�on did not require 
any addi�onal treatment. (Table 3.) 

Table 3: Early and late complica�ons of septoplasty (n=50)

DISCUSSION

Septoplasty in pediatric popula�on has always become a 
controversial topic for otorhinolaryngologists in the past.  It 
is a well-known fact that nasal breathing is important for 
symmetrical facial growth. Early septoplasty in children 
avoids development of deformi�es resul�ng from mouth 

10breathing.  It has been stated  that obstruc�ng devia�on of 
nasal septum in childhood has to be an absolute indica�on 
for surgery, main outcome of success being the subjec�ve 

11feeling of nasal patency. 

We had 50 pa�ents of symptoma�c deviated nasal septum 
in our study. Out of those, 37 (74%) were males and 13 (26%) 
were females. Deviated nasal septum was almost three 
�mes more common in males than females. Our study is in 
consistent with the study performed in Dehradun, India in 
which incidence of DNS was three �mes more frequent in males 
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12than females.  Similar results with male predominance 
have been recorded from India, South Korea, and Saudi 

13-15Arabia.

Age range of our pa�ents was from 6 years to 16 years with 
the mean age of 12.78 ± 0.35years. Twelve out of fi�y (24%) 
children were of 13 years of age. Although there is no 
consistency in �me of septal surgery, majority of the surgeons 
advocate the �ming of septal surgery to be 6 years and 

6older.  A�er 6 years of age, it becomes easier to perform a 
complete examina�on of nose to determine the exact cause 
of the nasal obstruc�on. Hospitaliza�on, nasal pack, and 

16suture removal are be�er tolerated a�er that age.  As the 
nasal bone usually matures at the age of 16years, septoplasty 

3  can be safely prac�ced a�er the age of 16 years.

In our study, le� sided DNS was marginally more common 
than the right side (28 vs 22 children). Ma�nand colleagues 

17found le� sided DNS in 84% of their pa�ents.

Septoplasty in pediatric popula�on is not free from the 
complica�ons. Although there were no major intraopera�ve 
and immediate post-opera�ve complica�ons, 12 of our 
pa�ents (24%) developed complica�ons. Bleeding requiring 
re-packing, septal hematoma, recurrent DNS, synechia and 
septal perfora�on occurred in our pa�ents.

Short term complica�ons were bleeding requiring 
re-packing in 2(4%) children and septal hematoma in 1(2%) 
child. Both the complica�ons were managed in our ward 
and they were not life threatening. Conven�onal nasal 
packing with ribbon gauze was used �ll few years back in our 
ins�tu�on and it was difficult to remove in children leading 
to more pain and fear, too. Bleeding is rare nowadays a�er 
using merocel pack.

Other complica�ons noted in our study were recurrent DNS 
in 5 (10%) pa�ents, synechia in 3 (6%) and septal perfora�on 
in1 (2%) pa�ent. 

In a study on complica�ons of septoplasty, excessive 
bleeding requiring re-packing, septal perfora�on, hyposmia, 
infec�on (prolonged healing), adhesions, tooth/upper lip 
anesthesia, and ocular complica�ons like temporary reduced 
visual acuity were the common complica�ons. Excessive 
bleeding occurred in 3.3% of their pa�ents and 4% of our 

18pa�ents which is comparable to their study.

Muhammad and colleagues performed a study on 
19complica�ons of septal surgery in Karachi, Pakistan.  Their 

pa�ents were both children and adults who had undergone 
septoplasty and Submucosal Resec�on of Septum (SMR) 
surgery. Complica�ons were reported in 21% of the 
pa�ents. Common complica�ons reported in their study 
were:  adhesions in 14 cases (7%), recurrence of symptoms 
or deformity in 12 cases (6%) and septal perfora�on in 10 
cases (5%). Our results were also similarto their results 
which were performed both in adult and pediatric popula�ons.

Residual /Recurrent DNS was found to be the commonest 
complica�on in our series in 5(10%) pa�ents. As the surgery 
was more of the conserva�ve type, it might have occurred. 
But there were no cases of external devia�on including 
supra-�p deformity or saddle nose in our cases. Two 

children out of five required revision surgery (4%) and they 
were be�er a�er second surgery. Both the primary surgery 
were performed in children with impacted DNS, one in eight 
years child and next in 12 years child. Rest three did not 
require surgery.  Two of them are in regular follow up and 
require treatment during upper respiratory tract infec�ons 
only. and one is not on follow up.

In Becker's study, 12.79% adult pa�ents had undergone 
20 revision nasal surgery in a ten-year period. A significant 

number of their pa�ents had nasal valve collapse. As in our 
study, the residual/ recurrent DNS was found to be equal. 
Spataro et al, did a retrospec�ve study in revision rates and 
risk factors of 175842 pa�ents undergoing septo rhinoplasty 
and found out that pa�ents with the younger age were at 

21increased risk of revision surgery (5.9%).

In a retrospec�ve study aimed to inves�gate the revision 
nasal surgery rate a�er septoplasty in adults based on the 
grade of the primary surgeon, Karlsson found that a revision 
rate of 3.2% was noted if the surgery was performed by a 
consultant surgeon and 4.4% if it was performed by a junior 

22trainee.

Looking at all these studies, it becomes clear that 
complica�ons in pediatric septoplasty were not different 
from adult septoplasty as our study had the revision rate of 
4% and most other complica�ons were either comparable 
or less than the surgeries performed in adults. 

Therefore, we conclude that pediatric septoplasty can be 
performed easily as the adult cases. However, small nasal 
cavity with rela�vely difficult access, difficulty and pain 
while removing the nasal pack, improper douching a�er 
surgery and noncompliance with the post-opera�ve advice 
are the difficul�es that the surgeon might encounter during 
pediatric septoplasty. 

Furthermore, it is evident from the study performed by 
different researchers that septoplasty performed in 
pediatric pa�ents leads to significant improvement in 
disease-specific quality-of-life, allows appropriate craniofacial 
growth and development, prevents abnormali�es in soma�c 
and psychic components thus mys�fying  the concept that 
septoplasty should only be performed a�er 17 to 18 years of 

10,23age.

CONCLUSION

Early correc�on of the obstructed nose due to deviated 
nasal septum leads to improvement in nasal breathing 
required for normal craniofacial growth. Septoplasty can be 
performed in pediatric popula�on with rela�vely good 
results without occurrence of nasal deformity. Although 
residual DNS occurs in few children, revision surgery is rarely 
required. 

RECOMMENDATION

This study recommends that septoplasty in children can be 
performed with good results as in adults. Septoplasty is to 
be performed in children to allow their proper facial growth 
if they are having long standing nasal obstruc�on.
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LIMITATIONS OF THE STUDY

This study was carried out in a single ins�tu�on and in 
pa�ents operated by a single surgeon.  Mul�centric study 
performed in a larger sample size would be of more 
significance.
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