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The use of image guided endoscopic sinus surgery is becoming more popular. Image guided
surgery (IGS) system (navigation system) allows realtime, intraoperative tracking of current lo-
cation on preoperatively obtained image dataset. IGS is a valuable tool that may allow enable
more radical surgical removal of disease. With help of image guidance, improved surgical out-
come of the paranasal sinus and skull base diseases and decreased complication rate of endo-
scopic sinus surgery is anticipated. An IGS system consists of a computer workstation, image-
processing software, a display monitor, a tracking system, and specialized instrumentation that
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netic tracking system. In this review, currently available technologies in the IGS are addressed.
In addition, published articles regarding IGS are reviewed and discussed to investigate useful-
ness of IGS in treating diseases of the paranasal sinus and skull base. Contrary to previous arti-
cles, papers favoring impact of IGS have recently been published and endoscopic skull base sur-
gery has gained its popularity over time and therefore, its use in the treatment of sinus disease
can be justified. Although IGS is extremely useful for anatomic location in at-risk structures,
it should be regarded as an adjuvant tool. First of all, accurate knowledge of anatomy and sur-
geon’s experience is mandatory for effective control of diseases of the paranasal sinuses and
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Fig. 1. Intraoperative snap shot dur-
ing endoscopic removal of a frontal
osteoma: the upper right panel is the
endoscopic view and the position
of the curved suction tip is projected
on the axial, coronal, and sagittal CT
images.
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Fig. 2. Paired point registration (StealthStation S7, Medtronics):
probe (arrow), skin affixed fiducial marker (arrowhead).

Fig. 3. Contour based registration (Kolibri, BrainLab): laser surface
scanner (arrow), headset used in endoscopic sinus surgery (right
bottom).
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Table 1. Commercially available navigation systems in current do-
mestic market

Company System Tracking system Registration

Xomed Fusion Electromagnetic PPR

CBR with fouch
StealthStation Optical, passive  PPR

BrainLab  Kolibri Optical, passive  PPR

CBR with laser
Fiagon Fiagon Electromagnetic CBR with tfouch
Stryker Navi3 Optical, active  PPR

Autoregistration
mask

PPR: paired point registration, CBR: contour based registration



Table 2. Indications for image guided endoscopic surgery

Image Guided Surgery I Lim SC

American Academy of Otolaryngology-Head and
Neck Surgery Indications®

Australian expert panel recommandations®”

1. Revision sinus surgery

2. Distorted sinus anatomy of development, postoperative, or
fraumatic origin

3. Extensive sinonasal polyposis

4. Pathology involving the frontal, posterior ethmoid, and
sphenoid sinuses

5. Disease abutting the skull base, orbit, optic nerve, or
carotid artery

6. CSF rhinorrhea or conditions in which there is a skull
base defect

7. Benign and malignant sinonasal neoplasms

1. Recommended

a. Stereotactic directed external localization of frontal
pathology (not mini-trephination)

b. Endoscopic frontal sinus surgery in the setting of prior
external frontal or external ethmoid surgery

c. Endoscopic sinus surgery in the setting of prior
reconstruction of the ventral skull base

d. Pathology beyond the anatomical limits of the paranasal
sinuses (excluding lacrimal surgery and biopsy of exophytic
tumor)

e. Benign and malignant neoplasia involving the ventral skull
base (not diagnostic)

f. Draf 3 procedure

N

. Optional (important)
a. Extensive nasal polyposis (involving all sinuses either
unilateral or bilateral) in which all sinuses are addressed
b. Revision frontal sinus surgery
c. Benign and malignant neoplasia of the paranasal sinuses
not involving the ventral skull base (not diagnostic)
3. Optional (helpful)
a. Revision sinus surgery
b. Distorted sinus anatomy of developmental, postoperative,
or traumatic origin
c. Congenital abnormality
d. Training/education
e. Specific
i. Pediatrics
ii. Cystic fibrosis
ii. Sphenoid surgery
iv. Frontal sinus surgery
v. Mucoceles
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