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Abstract
The most frequent indication for endoscopic endonasal surgery in newborn children 

(0-1 month) is bilateral choanal atresia. In bilateral atresia, severe early respiratory 
problems are common and endotracheal intubation is often necessary. The second most 
frequent indication for FESS in newborns is congenital disorders of lacrimal passages.

A sample of patients, who underwent functional endonasal sinus surgery from 1991 
to 2015 at the Clinic of Paediatric Otorhinolaryngology, Masaryk University and Faculty 
Hospital Brno, was subjected to retrospective analysis in order to evaluate outcomes of 
this method. The nasal membrane was anesthetized preoperatively by inserting nasal 
tampons with the solution of Epinephrine 1:1000 or Nafazoline 0.05%. Rigid optics with 
diameters of 4 mm and 2.7 mm were used as standard. After the operation, an anterior 
greasy nasal packing was applied into the nasal cavity to prevent bleeding, if necessary. 
In the mentioned period, 1282 children (0-19 years of age) were operated at our clinic 
using the FESS method, of these were 750 boys (58 %) and 532 girls (42 %).From this 
sample, the group of youngest children aged 0-5 was examined in detail. In the group 
221 children were included, of them 57 were newborns aged 0-1 month and 164 were 
children aged from 1 month to 5 years. The most frequent indication for the functional 
endonasal surgery in newborns was bilateral choanal atresia – 49 cases. Girls (32 cases) 
were slightly more numerous than boys (17 cases). The smallest child undergoing the 
surgery fort his diagnosis was born prematurely and weighed 1500 g. Children suffering 
from the bilateral choanal atresia were intubated using orotracheal tube upon the birth 
and operated on day 3 - 5 after their birth. The bony plate in the choana was removed 
and a part of the nasal septum was resected during the operation. The second most 
frequent indication in newborns was the congenital obstruction of lacrimal passages - 
8 cases (4 boys and 4 girls). Those were mainly the cases of postsacal. In the group of 
infants and small children, the functional endonasal sinus surgery was most frequently 
used for the surgical treatment of obstructed lacrimal passages - in 72 cases. Using the 
Thulium laser for DCRS is particularly favourable with breast-fed children because in the 
case of bilateral defect it is not necessary to apply the nasal tamponade, which limits 
breathing of the child during feeding. Surgery for choanal atresia was performed on 
28 patients in this group: bilateral in 8 cases and unilateral in 20 cases. Other indications 
included the removal of an acute stuck foreign body in a noncooperative patient 
(22 cases) and the extraction of a chronic foreign body, which has been often already 
covered in the granulation tissue. Cases of complicated inflammations of paranasal 
sinuses were also treated by FESS in this group, when the previous conservative therapy 
with antibiotics had failed. In 13 cases, unilateral ethmoidectomy and release of 
pathological content were carried out upon the finding of orbitocellulitis not responding 
to the antibiotic therapy. In 8 cases, an orbital subperiostalabscess was operated via 
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ethmoidectomy. Probatory excision of a tumour in the area of 
nose, nasopharynx or paranasal sinuses was performed in 6 
cases. Endoscopic endonasal approach is good for visualisation 
and targeted biopsy in order to obtain the material for the 
histopathological examination of a suspected malignant 
neoplasm. The most frequently occurring malignant tumour 
in the sample was rhabdomyosarcoma others were non-Hodgkin 
lymphoma and Ewing sarcoma. Uncommon indications for 
FESS in our sample included meningocele, orbital wall fracture 
and nasal polyps in 5 year old child suffering from cystic fibrosis. 
For detailed overview of diagnoses.

Keywords: Surgery; Endonasal Sinus; Atresia; Congenital 
disorders; Bleeding and Orbitocellulitis

Introduction
Methods of functional endonasal sinus surgery are used 

for diagnostic and surgical procedures in all age categories 
[1-3]. Technical development of used optics and endonasal 
instrumentation made it possible to use this technique even in 
newborns and infants, at whom the operating space is 
significantly smaller than in adolescents and adults [4].

In newborns, only ethmodial sinuses are developed. In the 
period of growth up to an age of approximately 10-12 years, 
other paranasal sinuses develop in a proces, which is called 
skull pneumatisation. For this reason, the range of FESS 
application in the category of youngest children is different 
from that used in older children and adults [5].

In the youngest children, this technique is used for 
diagnostics and therapy of congenital disorders in the area of 
nose and nasopharynx and for the surgical treatment of 
obstructed nasolacrimal duct.

The most frequent indication for endoscopic endonasal 
surgery in newborn children (0-1 month) is bilateral choanal 
atresia. Congenital choanal atresia is the most common 
disorder in the nasal area; incidence rate is 1 per 7-8000 
newborns and it affects girls more often than boys (2:1). 
Choanal atresia can be both uni- and bilateral. In bilateral 
atresia, severe early respiratory problems are common and 
endotracheal intubation is often necessary. Children undergo 
surgery usually during the first week after birth [6,7].

The second most frequent indication for FESS in 
newborns are congenital disorders of lacrimal passages. 
Dacryocystorhinostomy is the most common procedure in 
infants and toddlers, when the conservative therapy fails [8].

The period between 2 and 4 years is the age, in which 
children explore not only the surrounding environment but 
also their own bodies, finding places where various things can 
be hidden. Foreign bodies in the nose are the most frequently 
diagnosed problem in this age category [9]. Endoscopic 
endonasal instrumentation can be also used in their diagnostics 
and extraction. In the period between year 1 and 5 of age, 
complications of paranasal sinuses inflammation may occur 
such as acute orbitocellulitis and sporadically also a serious 
complication – orbital abscess, which - if not treated surgically 
in due time - might result in the impairment of patient’s vision 

[10]. This age group may also be affected by malignancies in 
the area of nose, paranasal sinuses and nasopharynx.

Material and Methods
A sample of patients, who underwent functional endonasal 

sinus surgery from 1991 to 2015 at the Clinic of Pediatric 
Otorhinolaryngology, Masaryk University and Faculty Hospital 
Brno, was subjected to retrospective analysis in order to 
evaluate outcomes of this method. The hospital provides 
healthcare for children and young people between 0 and 19 
years of age.

The patients were operated in general anaesthesia with air 
passages secured either by orotracheal intubation or laryngeal 
mask. The nasal membrane was anesthesized preoperatively by 
inserting nasal tampons with the solution of Epinephrine 
1:1000 or Nafazoline 0.05%. The tampons were put into the 
nasal cavity 10-15 minutes before the beginning of the 
operation. During the operation, patients were positioned on 
the back with their head slightly bent forward and the surgeon 
was standing at the patient’s right side. Rigid optics with 
diameters of 4 mm and 2.7 mm were used as standard. The 
optical equipment was fixed in a holder with a washing system. 
Standard endoscopic endonasal surgery instruments were 
used for the operation. Since 2012, Thulium laser was also used 
for surgeries, the main benefit of this device is the significant 
suppression of bleeding. After the operation, an anterior greasy 
nasal packing was applied into the nasal cavity to prevent 
bleeding. In the smallest children, it is much better than 
epistaxis catheter because of its size, which makes it more 
difficult for them to extract. The nasal packing was removed 
gradually within day 2 and 4 after the surgery.

In the mentioned period, 1282 children (0-19 years of 
age) were operated at our clinic using the FESS method, of 
these were 750 boys (58 %) and 532 girls (42 %).

From this sample, the group of youngest children aged 
0-5 was examined in detail. In the group 221 children were 
included, of them 57 were newborns aged 0-1 month and 164 
were children aged from 1 month to 5 years . For the detail 
overview, see Tab. 1.

Table 1. Age and gender distribution of patients in the sample
 Boys Girls Combined Percentage
0-28 days 21 36 57 26
29 days - 1 year 28 29 57 26
2 years 23 23 46 20
3 years 12 10 22 10
4 years 10 12 22 10
5 years 9 8 17 8
Combined 103 118 221 100
Percentage 47 53 100  

Results
3.1. Category of newborns (0-28 days)

The most frequent indication for the functional endonasal 
surgery in newborns was bilateral choanal atresia – 49 cases. 
Girls (32 cases) were slightly more numerous than boys (17 
cases). The smallest child undergoing the surgery fort his 
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diagnosis was born prematurely and weighed 1500 g. Children 
suffering from the bilateral choanal atresia were intubated using 
orotracheal tube upon the birth and operated on day 3 - 5 after 
their birth. The bony plate in the choana was removed and a part 
of the nasal septum was resected during the operation, in order 
to prevent possible stenosis or repeated obstruction of the 
choana. Neither stents nor the mitomycine solution were used 
on the mucous membranes. Greasy anterior nasal packing was 
applied to prevent or stop bleeding. It was removed on the 
second day after the surgery. Subsequently, the mucous 
membrane of choana was treated under endoscopic control 
with crusts and fibrin depositions being removed. Nasal mucosa 
was moistened with the saline solution or sea water solutions 
and panthenol oilments were applied locally.

The second most frequent indication in newborns was the 
congenital obstruction of lacrimal passages - 8 cases (4 boys 
and 4 girls). Those were mainly the cases of postsacal stenosis, 
in which suprasacal lacrimal ways are developed including 
puncta lacrimalia. In cases when the puncta or one of them is 
not developed, the surgical treatment is complicated. When 
only one lacrimal punctum was present, a silastic tubing 
implant was inserted into the lacrimal passages and fixed to 
the eyelid. Creating an arteficial lacrimal point by simple 
perforation is not recommended, because after the extraction 
of the tube it tends to regress. Preoperative treatment is 
similar as in the other endonasal surgeries.

The FESS instrumentation was also used for diagnosing 
suspected pathologies in the nasal cavity or nasopharynx, 
mostly in multiple congenital disorders.

3.2. Category of infants and small children (29 days – 5 years of age)
In the group of infants and small children, the functional 

endonasal sinus surgery was most frequently used for the 
surgical treatment of obstructed lacrimal passages - in 72 
cases. During the operation, mucosa in front of concha nasalis 
media was separated instrumentally and the lacrimal bone 
was denuded. In the last years of the study period (2012-
2015), the Thulium laser device was used for separating of the 
mucous membrane, which helped to control bleeding. The 
partial ablation of the mucous membrane and lacrimal bone 
was followed by lacrimal sac opening. Subsequently, a tube 
with a silicone fibre was inserted through the lower and upper 
puncta lacrimalia, which was led under endoscopic control 
into the nose and knotted. The silicone fiber knot acts as a 
foreign body, and the organism reacts to it by creating 
cicatricial tissue around the fibre. The process results in the 
creation of an arteficial duct, which serves to drain tears 
physiologically into the nasal cavity. When dacryocystorhinostomy 
(DCRS) is performed in this way, the fibre is left inside for 
approximately 6 months and then it is removed, usually at an 
outpatient check-up.

Using the Thulium laser for DCRS is particularly favourable 
with breast-fed children because in the case of bilateral defect 
it is not necessary to apply the nasal tamponade, which limits 
breathing of the child during feeding. Both peroperative and 
postoperative bleeding is almost absent when the Thulium 
laser is used.

Surgery for choanal atresia was performed on 28 patients 
in this group: bilateral in 8 cases and unilateral in 20 cases. 
Other indications included the removal of an acute stuck 
foreign body in a noncooperative patient (22 cases) and the 
extraction of a chronic foreign body, which has been often 
already covered in the granulation tissue (12 cases). Cases of 
complicated inflammations of paranasal sinuses were also 
treated by FESS in this group, when the previous conservative 
therapy with antibiotics had failed. In 13 cases, unilateral 
ethmoidectomy and release of pathological content were 
carried out upon the finding of orbitocellulitis not responding 
to the antibiotic therapy. In 8 cases, an orbital subperiostal 
abcess was operated via ethmoidectomy. Probatory excision 
of a tumor in the area of nose, nasopharynx or paranasal 
sinuses was performed in 6 cases. Endoscopic endonasal 
approach is good for visualisation and targeted biopsy in 
order to obtain the material for the histopathological 
examination of a suspected malignant neoplasm. The most 
frequently occurring malignant tumor in the sample was 
rhabdomyosarcoma others were non-Hodgkin lymphoma 
and Ewing sarcoma. Uncommon indications for FESS in our 
sample included meningocele, orbital wall fracture and nasal 
polyps in 5 year old child suffering from cystic fibrosis. For 
detailed overview of diagnoses, see Tab. 2.

Reoperation of choanal atresia was necessary in six cases 
in the group of newborns. In all of the cases, the reason was a 
repeated stenosis of choanae in children with multiple 
congenital defects in the craniofacial area. In the group of 
older children (1 month-5 years), the DCRS reoperation was 
performed in three cases due to the repeated epiphora and 
blockage of lacrimal passages.

Serious perioperative complications such as intracranial 
space penetration or significant bleeding were not recorded.
Table 2. Overview of diagnoses in children who underwent surgery
 Boys Girls Combined
Lacrimalways diseases 42 38 80
Choanalatresia 26 51 77
Nasal foreignbodies 18 16 34
Orbitocellulitis 8 5 13
Orbital abscess 4 4 8
Tumors 3 3 6
Orbital wallfracture 1 0 1
Nasalpolyps 1 0 1
Meningocele 0 1 1
Combined 103 118 221

Discussion
In the last decades, there is an obvious shift in indications 

for functional endonasal sinus surgery to the lowest age 
categories including newborns. A new opportunity to use 
modern devices and instruments such as thin optics, shaver 
and laser comes with the technical development. Another 
reason for this trend is the expansion of knowledge and skills 
in endoscopic endonasal surgery [4,5]. 

In order to acquire necessary skills, it is favorable to start 
operating adults or adolescents first since anatomical 
structures are already developed, the operating field is larger, 
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clearer, and the orientation is thus easier [1,3]. In the youngest 
children, anatomic ratios in the area of nose and paranasal 
sinuses are different and require experience, a low-impact 
operating technique and skills of the surgeon.

Results from our group of patients confirm that the most 
frequent indication for using the functional endonasal sinus 
surgery in newborns are congenital anomalies e.g. bilateral 
choanal atresia or defects of lacrimal passages [6,7,8]. 
Operation techniques for the surgical treatment of the 
congenital bilateral choanal atresia are identical at most 
pediatric ENT departments. Reduction in the length of surgery 
and minimum impact on nasal and paranasal tissues are 
indisputable advantages of the endoscopic approach as 
compared with the conventional technique [11,12].

Technical difficulties may occur in premature born 
children with a low birth weight and often suffering from 
multiple congenital defects, particularly in the orofacial area. 
Congenital bilateral choanal atresia is common in children 
suffering from Treacher Collins syndrome and CHARGE 
syndrome (the letters stand for: coloboma of the eye, heart 
defects, atresia of the nasal choanae, retardation of growth 
and/or development, genital and/or urinary abnormalities, 
and ear abnormalities) [13,14]. Using the endonasal endoscopic 
approach in children aged from 1 month to 5 years is most 
common in the case of obstructed lacrimal apparatus. 
Congenital anomalies or postinfectious stenoses are other 
frequent indications [8,15,16].

When the conservative therapy fails, opening of tear 
drainage ways by DCRS is a procedure, which does not 
significantly burden the patient and has a very good 
long-term effect [17,18]. Diagnostic rhinoscopy and 
rhinoepipharyngoscopy are often used for diagnosing nasal 
obstructions and in the cases of suspected pathological 
processes in the nasal cavity and nasopharynx [19,20].

Foreign bodies in the nasal cavity mostly occur in children 
between 2 and 4 years old and represent the most common 
foreign bodies in the ORL area. In most cases, they are acute 
foreign bodies, when the body is present in the nasal cavity 
for several hours or days. The foreign bodies can usually be 
easily removed during outpatient treatment, with the 
exception of stuck foreign bodies in noncooperative patients. 
Chronic foreign bodies as a cause of nasal blockage are 
diagnosed less often. From 2000 to 2008, 1421 foreign bodies 
at the Clinic of Pediatric ORL in Brno were removed, of which 
704 from the nasal cavity. Balls, beads and toy parts were the 
most common objects, while batteries were the most 
dangerous ones. When the ambulatory extraction fails, it is 
necessary to perform extraction in general anaesthesia using 
endoscopic endonasal instruments [9].

The least common cases in the group of small children are 
chronic inflammations of the paranasal sinuses. More frequent 
are complications of acute inflammations of paranasal sinuses, 
especially in the area of ethmoidal cells and maxillary sinuses. 
The most common of these complications is acute orbital 
cellulitis. If the conservative therapy with antibiotics fails in 
orbitocellulitis or orbital abscess is revealed by diagnostic 

imaging, it is necessary to perform a surgery via endonasal 
ethmoidectomy and abscess evacuation [10,21]. Formerly it 
was necessary to operate patients with these complications 
using the external access. Nowadays, when using the FESS 
method, it is no longer necessary, and patients can benefit 
from the faster recovery and shorter hospital stay. Also the 
skin in the facial area is not damaged by the endoscopic 
approach [22].

Conclusions
Indications for endoscopic endonasal surgery in newborns 

are congenital anomalies of choanae and lacrimal apparatus. 
In children aged from 1 month to 5 years, the most common 
surgical procedure using the endoscopic approach is the 
release of obstructed lacrimal passages and choanal atresia. 
Operations of inflammatory complications in paranasal 
sinuses and orbits are less frequent. Nasal endoscopy is also 
used for diagnosing pathological conditions in the nasal 
cavity and nasopharynx. Prerequisites of success are low-
impact operation technique and adequate instrumentation.

Conflicts of Interest: The authors declare no conflicts of 
interest with this submission.
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