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SPECIAL CONSIDERATIONS IN PEDIATRIC 
FUNCTIONAL ENDOSCOPIC SINUS SURGERY 

DAVID S. PARSONS, MD, REUBEN C. SETLIFF III, MD, 
DAVID CHAMBERS, MD 

Sinusitis is a common disease in children. The aver- 
age toddler has 6 to 8 upper respiratory illnesses (URIS) 
each year, and sinusitis may be a sequela in 0.5% of these 
infectious processes. This suggests that 3% to 4% of all 
otherwise healthy toddlers will develop sinusitis each 
year. The majority of these episodes resolve spontane- 
ously or require only a single course of antibiotics. 
However, some children develop recurrent or chronic si- 
nusitis that responds poorly or transiently to intensive 
medical management. These children may be candi- 
dates for surgical intervention. 

The concepts of functional endoscopic sinus (FES) sur- 
gery increasingly are viewed as improvements over the 
concepts of previous surgical approaches. The more 
conservative FES technique dictates that the extent of the 
procedure performed be proportional to the extent of dis- 
ease present. Aggressive dissection generally is not re- 
quired. Mucus membrane disease in children fre- 
quently is limited to the osteomeatal complex (OMC). 
Even when more extensive disease is present, restoring 
adequate ventilation and drainage to the OMC area may 
allow recovery of the other sinuses. 

The “mini FES” is a successful approach to sinus sur- 
gery in children with recurrent or chronic sinusitis. 
The steps of this procedure are simply the removal of the 
lower portion of the uncinate process, followed by the 
creation of a middle meatus antrostomy (MMA) using the 
natural ostium of the maxillary sinus, and inspection of 
the interior mucosa of the bulla ethmoidalis. The surgi- 
cal principle of the mini FES is simple, but precise surgery 
is critical for an optimal outcome. 

It is imperative that the child be given every opportu- 
nity to resolve the sinus symptoms, with maximal med- 
ical therapy for an extended period of time, before such a 
procedure is contemplated. A child should be consid- 
ered for surgery only after it has been documented that 
the sinusitis is truly recalcitrant to optimal therapy. 

The child is first screened for factors that might suggest 
hematologic abnormalities, or recent aspirin or ibuprofen 
ingestion. The most common cause of FES complica- 
tions is poor visibility secondary to excessive bleeding. 
Spraying the child’s nasal passages with vasoconstrictive 
and hemostatic agents in the staging area minimizes sur- 
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gical bleeding. The procedure is initiated by injecting no 
more than 7 mg/kg of lidocaine with l:lOO,OOO epineph- 
rine into the greater palatine foramen and root of the 
middle turbinate, and then placing oxymetazoline cotton- 
oids in the middle meatus. 

The uncinate process is approached with a backbiter, 
not a sickle knife (Fig 1). Use of the sickle knife is dis- 
couraged in children, as the cut is made from medial to 
lateral toward the lacrimal drainage system and orbit. 
The backbiter blade action is lateral to medial, dramati- 
cally reducing the potential for injury and bleeding. 
A ball-tipped seeker may first be placed within the infun- 
dibulum to minimally displace the uncinate anterior me- 
dially, making it easier to position the backbiter blade. 

A “window” is then created within the lower half of 
the uncinate process, and redundant tissue is removed 
from its edges (Fig 2). The exit of the OMC, or final 
common pathway of the infundibulum, is identified and 
followed anteriorly. The natural ostium will be found, 
with rare exception, within 1 to 2 mm of the anterior 
uncinate as it inserts into the lateral nasal wall. The nat- 
ural ostium is almost always in the most anterior and 

FIGURE 1. The backbiter blade is placed into the hiatus 
semilunaris and advanced anteriorly within the infundibulum 
to the anterior-most limit of the uncinate process. The biting 
blade is safely moving from a known location to another 
known location, whereas the sickle knife tip motion is from a 
known location to an unknown location. 
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FIGURE 2. (A) The window is created by resecting the 
anterior-most portion of this right lower uncinate process. 
With a 0” telescope, the natural ostium is rarely seen. Here an 
accessory ostium is clearly identified. (B) With a 30” telescope, 
the natural ostium is only identified by following the mucus 
drainage anteriorly along the final common pathway to the 
anterior-superior corner of the fontanelle. 

superior portion of the fontanelle. There is minimal 
bleeding and the technique provides a nearly fail-safe 
technique for identifying the natural ostium. 

It is critical that all the lower uncinate bone be removed 
to the limits of the anterior and inferior infundibulum. 
It is this lower anterior uncinate bone that hoods or cov- 
ers the natural ostium and prevents the surgeon from 
identifying this critical structure (Fig 3). Residual lower 
uncinate is found frequently in failed FES cases that re- 
quire surgical revision. 

There are three “pearls” for verifying natural maxillary 
sinus ostia. First, natural ostia do not lie in the same 
plane as the lateral nasal wall. Their anterior lips are 
more lateral than the posterior lips; that is, they lie in an 

FIGURE 3. (A) Using a 70” telescope, the natural ostium to 
the maxillary sinus consistently is seen within 1 to 2 mm of 
the anterior insertion of the lower uncinate process. (B) The 
line represents the surgeon’s line of vision with a telescope. 
The fontanelle to the maxillary sinus is just below the bulla 
ethmoidalis, and the natural ostium is consistently in the 
anterior-superior corner of the fontanelle. 

oblique plane. Second, accessory ostia tend to be per- 
fectly circular, whereas the natural ostia are a variant of 
oval. Third, natural ostia are almost always anterior 
and/or superior to accessory ostia. If an opening to the 
maxillary sinus is identified that is in the same plane as 
the lateral wall, or perfectly circular, or not in the ante- 
rior-superior portion of the fontanelle, think accessory! 

The most common cause of FES failure is opening a 
middle meatus antrostomy that is not in continuity with 
the natural ostium. When this occurs, the surgeon has 
created or enlarged an accessory ostium, and the muco- 
ciliary flow pattern continues to beat toward the tiny dis- 
eased natural ostium. The purulence that escapes 
through this diseased drainage pathway then reenters 
the ineffective but larger accessory ostium (Fig 4). This 
is called the “recirculatory phenomenon”. 

The natural ostium is identified and accessed. The 
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FIGURE 4. Accessory ostia of the maxillary sinus are found 
within the fontanelle, posterior and/or inferior to the natural 
ostium. Here drainage is flowing from a small right natural 
maxillary ostium into a large accessory ostium. 

uncinate is often the single cause of obstruction. Simply 
creating the window may be adequate surgical therapy, 
and enlargement of the ostium may not be necessary. 
If enlargement is required, only the posterior fontanelle 
should be removed. The anterior fontanelle is rarely 
more than 1 to 2 mm in length and, when undisturbed, 
protects the lacrimal duct. The posterior fontanelle is 
significantly longer, often up to 20 mm in length, and is 
the site of most accessory ostia to the maxillary sinus. 
A cut is made from the natural ostium posteriorly, stay- 
ing as close to the roof of the sinus as possible. The 
incision should incorporate any accessory ostia. The 

large lower flap is then sharply removed to create the 
MMA. The anterior edge of the created MMA is always 
the anterior lip of the natural ostium. A thorough ex- 
amination of the maxillary antrum now can be performed 
with a 30” or 70” telescope. 

A 0” telescope is used now to identify the bulla ethmoi- 
dalis, and its lower, medial portion is removed entirely. 
This creates a functional opening that should include the 
posteriorly located, natural ostium of the bulla. If in- 
spection of the anterior ethmoid is unremarkable, the 
procedure is concluded with the placement of a gel-film 
middle meatal stent. If the mucus membrane is dis- 
eased, surgery may be extended to include more of the 
anterior and/or posterior cells. 

Most children who require surgery can be treated with 
this approach. For those children whose symptoms 
were not adequately corrected by the mini FES, no 
bridges were burned. Necessary revisions may be un- 
dertaken with the initial steps of a more extensive FES 
already completed, and with all important landmarks in- 
tact. The mini FES places the child at a reduced poten- 
tial for surgical complications and bleeding. Most chil- 
dren who have undergone this procedure show resolu- 
tion or marked improvement of their symptoms. 
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