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Summary
Introduction. Since eighties a dynamic development of sinus surgical techniques has started. In the beginning the functional 
endoscopic sinus surgeries were introduced in adults. With gaining experience this technique with modifications was also in-
troduced in children as pediatric endoscopic sinus surgery. Most authors in publications state that stenosis of natural ostium of 
sinuses is one of the main causes of chronic rhinosinusitis. For this reason further researches went in the direction of minimal-
ization of intra-operative trauma and increasing precision of surgeries. In 2005 and 2006 there were first reports about using 
balloon sinuplasty. This technique is based on introducing a balloon in the natural ostium of sinus and extending the balloon. 
Due to identify the localization of balloon C arm or fluorescence are used. 
Aim. Due to better intra-operative orientation and decreasing the dose of X radiation in the intra-operative period authors 
were using intra-operative navigation during balloon sinuplasty.
Material and methods. Between 2009 and 2010 in the Pediatric Otolaryngology Clinic authors conducted 10 operations with 
use of balloon sinuplasty and intra-operative navigation. During operation data of guide catheter were introduced to navigation 
to gain a possibility of intra-operative navigation. To navigate standard instruments were used. Then through sinus guide cath-
eter the optic fibre-sinus illumination was introduced. This system was a guide and enabled the fluorescence of sinus. At then 
the Balloon Catheter was introduced and the ostium was widened. With the use of navigation the localization of guide catheter 
was determined and with use of standard instruments localization of balloon was determined. 
Conclusions. 1. Balloon sinuplasty seems to be optimal method of treatment for children with stenosis of natural ostia of sinus 
and limited mucous lesions. 2. Intra-operative navigation enables to gain better orientation in operating area when using bal-
loon sinuplasty and to decrease the dose of X radiation in the peri-operative period. 3. The use of navigation with standard 
instruments gives minor measuring error than the use of navigation with instruments additionally introduced into the system. 
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INTRODUCTION

Since the eighties we have seen a dynamic devel-
opment in sinus surgical tetchniques. In the beginning, 
functional endoscopic sinus surgery was introduced for 
adults (1-3). With increasing experience, this technique 
(with modifications) was also introduced for children as 
paediatric endoscopic sinus surgery (4-6). Most authors 
state in their publications that stenosis of the natural os-
tium of the sinuses is one of the main causes of chronic 
rhinosinusitis. For this reason, further research went in 
the direction of minimalising intra-operative trauma, and 
increasing the precision of surgery. The first reports on 
the use of balloon sinuplasty appeared in 2005-2006 (7). 
This technique is based on introducing a balloon into 
the natural ostium of the sinus, and then extending the 
balloon. In order to fix the location of the balloon, C arm 
and illumination are used. The navigation can operate 
on the optical or electromagnetic principle.

AIM

The aim of the research was to evaluate the possibil-
ity of better intra-operative orientation with a decreased 
dose of X-rays. The authors have used intra-operative 
navigation during balloon sinuplasty. This basis we esti-
mated of clinical results gained with this method.

MATERIAL AND METHODS

Between 2009 and 2010 in the Department of Paedi-
atric Otolaryngology, the authors conducted 10 opera-
tions balloon sinuplasty and intra-operative navigation. 
All patients had an up-to-date computed tomography of 
the sinuses. The criterion for inclusion was chronic or re-
current rhinosinusitis that lasted longer than 12 weeks, 
with stenosis of the natural ostium, during remission af-
ter antibiotic treatment with limited mucous lesions. The 
criterion for exclusion was acute rhinosinusitis, chronic 
rhinosinusitis with polyps, or extensive inflammatory le-
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sions in the mucosa. Optical navigation was used. Dur-
ing the operation, data from the guide catheter were 
introduced to navigating device to allow intra-operative 
navigation. To navigate, standard instruments (suction, 
indicator) were used. Then, through the Sinus Guide 
Catheter an optical fibre sinus illumination system was 
introduced. This system was a guide, and allowed illu-
mination of the sinus. Finally, a sinus balloon catheter 
(3.5 or 5.0 mm) was introduced, and the ostium was 
widened (fig. 1). 

By the use of navigation, the location of the guide 
catheter was determined, and confirmed by the use 
of standard instruments. The measurement error was 
evaluated by identifying such structures as the nasal tip, 
the medial angle of the eye, and the anterior edge of 
the middle nasal concha. During the first stage of sur-
gery, a set to locate the natural ostia of the sinuses was 
used. Then, through the natural maxillary sinus ostium, 
a guide catheter, with an optical fibre, was introduced. 
The optical fibre acted as a guide for the balloon. There-
fore, the location of the guide catheter was determined 
by use of the ending of the navigating catheter, standard 
instruments, and illumination. 

RESULTS

In the group analysed, there were 10 children, 
6 (60%) boys and 4 (40%) girls. The age of the patients 
varied from 5 to 17 yrs. In the postoperative period 
(current observation up to 6 months), acute sinusitis 
was diagnosed in one child. This child recovered after 
preservative treatment. No adhesions or other disor-
ders were observed in the operated children. In evalu-
ating the measuring error, we have stated that when 
using standard navigating instruments the mean error 
was 0.2 mm, and in 10% of measurements the error 
was 2 mm. Where the guide catheter was used, the 
parameters having been previously introduced into the 
navigating system, the mean error fluctuated between 
4.8 mm and 6.0 mm. In particular, measurements var-
ied between 2 mm (30% measurements) and 8 mm 
(30% measurements).

Table 1. Results of measuring errors with use of optic navigation.

No. 

Nasal tip 
– standard 
instrument 

– measuring 
error in mm 

Medial angle of 
the eye – stan-

dard instru-
ment – measur-
ing error in mm 

Anterior edge 
of middle nasal 

concha – standard 
instrument - mea-
suring error in mm 

Nasal tip 
– catheter – 
measuring 
error in mm 

Medial angle 
of the eye 

– catheter – 
measuring 
error in mm 

Anterior edge 
of middle nasal 
concha – cath-
eter – measur-
ing error in mm 

1 0 0 2 6 8 5 

2 0 0 0 5 6 4 

3 0 0 0 8 4 6 

4 0 0 0 5 6 8 

5 0 0 0 4 5 6 

6 0 0 0 6 4 2 

7 0 2 0 7 6 5 

8 0 0 0 6 7 6 

9 2 0 0 2 5 4 

10 0 0 0 4 2 5 

mean 0.2 0.2 0.2 4.8 6.0 5.7 

Fig. 1. Balloon sinuplasty devices.
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DISCUSSION

Most authors consider balloon sinuplasty as mini-
mally invasive, and as reducing patient discomfort in 
the postoperative period. Few observations of postop-
erative complications involve, amongst others, tempo-
rary dysosmia. In our material we have not mentioned 
such complications. Only a few reports describe the 

Fig. 2. Intra-operative navigation.

use of this method in children. From our previous post-
operative observations, we can confirm good clinical 
results using this method (8, 9). Most authors comment 
favourably on the value of clinical intra-operative navi-
gation. Its range of error is estimated at around 2 mm 
(10-12) (fig. 2).

In our research, we also evaluated the use of stan-
dard navigating instruments, which extend the possibili-
ties of navigation, although the measured error increas-
es in these cases. 

CONCLUSIONS

1.	Balloon sinuplasty seems to be the optimal method 
of treatment for children with stenosis of the natural 
ostia of the sinus and limited mucous lesions.

2.	 Intra-operative navigation allows better orientation 
in the operating area when using balloon sinuplasty, 
and also allows a decrease in the dose of X-rays in 
the perioperative period.

3.	The use of navigation with standard instruments 
gives smaller measured error than the use of naviga-
tion with instruments additionally introduced into the 
system. 
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