
Endoscopic Sinus Surgical Preparation and Technique 
Surgical Risks
Every decision for therapy involves a risk-benefit analysis and a discussion of 
potential risks is beneficial for parents in order to put treatment options into 
perspective. Children probably have lower overall complication rates with 
endoscopic sinus surgery than adults, perhaps because they usually undergo more 
limited procedures. For adults, the incidence of serious operative complications 
such as cerebral spinal fluid leak or eye injury is estimated to be .2 to 5% 6. The 
incidence of lesser complications such as periorbital bruising from injury to 
orbital fat, synechiae to the middle turbinate, or temporary epiphora is higher. The 
risk-benefit analysis is most difficult with otherwise healthy patients with chronic 
illness but no health impact. 
Concerns persist that sinus surgery at a young age may affect subsequent facial 
growth but most studies in children do date have failed to demonstrate noticeable 
effects on facial appearance 1,7. Animal studies have shown effects on facial 
growth 2,5 and a few case studies have described sinus hypoplasia after endoscopic 
sinus surgery in children 4.
While endoscopic techniques have allowed for relatively safe surgery focused on 
the natural outflow tracts if the sinuses, reports in the literature indicate that the 
overall increased incidence of sinus surgery has led to an increase in iatrogenic 
cerebrospinal fluid leak and long-term frontal sinusitis complications 9,11. 
Given concerns for subsequent facial growth and concerns for inducing chronic 
obstruction through scarring, the pendulum in pediatric endoscopic sinus surgery 
appears to be swinging back towards more focused patient selection and surgical 
approaches. 
Imaging Assessment
Coronal bone-window computed tomography is the usual “road-map” for 
endoscopic surgery. Axial views are also very helpful in cases of orbital or 
frontal disease. Newer imaging technologies such as the helical scanner, allow 
for excellent sagital reconstructions (especially valuable in frontal sinus disease). 
In addition to showing what sinuses need approaching, the CT can help the 
surgeon anticipate difficulties and thus avoid complications. Young children tend 
to have narrow anterior ethmoid cavities with relatively concave middle meati. 
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The uncinate process is often closely approximated to the lamina papyracea 
anteriorly and the lamina itself may project medially (a squared off or box-
like anterior orbit). These anatomic features make it easy for the surgeon to 
inadvertently enter the anterior orbit during the uncinectomy and pre-operative 
assessment can let the surgeon plan accordingly to avoid this problem. Patients 
who have undergone previous sinus surgery (especially cystic fibrosis patients) 
need to have a careful analysis of closely approximated views in order to 
determine any potential areas of bony dehiscence. 
The technology of intraoperative imaging systems is improving and its application 
is beginning to spread to the pediatric age groups. As of this writing however, 
there are still no headsets for optical systems designed for young children. 
Disadvantages of the intraoperative imaging systems include cost, possible need 
for an additional CT (with headset or fiducial markers), increased intraoperative 
time to set up the system, and (with optical systems) the need to maintain a line 
of site from the instrument to the sensor. The surgeon must keep in mind that the 
imaging systems are no substitute for relational anatomy (knowing where you 
are based upon where you were before). I currently utilize intraoperative imaging 
for skull base tumors, some sphenoid cases and some revision cases depending 
upon factors such as extension of disease beyond the sinuses and ambiguities of 
anatomy on preoperative CT (revision cases). For skull base cases, remember 
that the intracranial anatomy can change rapidly (edema) and that the imaging 
system shows where the brain or tumor used to be (during the reference scan), not 
necessarily where it is in real time. 
Preoperative Preparation
It is important to emphasize that the most critical aspect of preoperative 
preparation involves setting realistic expectations for the parents. I can almost 
guarantee success for the symptom of chronic congestion for turbinate reduction 
in the setting of huge turbinates in an allergic teenager. The outcome for surgery 
for intractable headaches in a teenager with partial sphenoid opacification is much 
less predictable. 
Patients with significant inflammatory polyposis (cystic fibrosis, aspirin allergy, 
allergic fungal sinusitis) benefit from perioperative steroids. I usually use a 
prednisone dose of 1-2 mg/kg starting at least 5 days pre-operatively. The goal 
is to shrink the polyps and reduce surgical bleeding. Pre-operative coagulation 
assessment (PT, APTT) is important when coagulopathy is suspected based upon 
patient history. Patients with cystic fibrosis have potential issues with chronic 
liver disease, malabsorption of vitamin K, and intense mucosal inflammation all 
contributing to an increased bleeding tendency. Non-steroidal anti-inflammatory 
medications (or other platelet inhibitors) should be stopped at least three weeks 
prior to surgery. 
“Mini-FESS”
My favorite minimal surgery is medical management. In other words, the logic that 
creating a very small hole in the ostiomeatal region for a problem related much 
more to mucosal defense than anatomy, is mostly lost on me. I suspect that success 
with “mini-FESS” might be related more to better compliance with medical 
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therapy in a family motivated by going through surgery rather than to the surgery 
itself. In my practice, when medical therapy fails to achieve sinus ventilation, the 
most minimal surgical approach is usually an anterior ethmoidectomy and middle 
meatus antrostomy.
Microdebrider
In my opinion, the most significant development in sinus surgery over the past two 
decades has been the introduction of the microdebrider. This technology represents 
the rare combination of added safety and ease versus standard techniques. 
However, with the benefit of more precise, less traumatic tissue removal comes 
the disadvantage of some loss of tactile feedback. It is realatively easy (and quick) 
to injure surrounding tissue such as orbital fat or muscle if ethmoid dehiscences 
are not recognized.  For this reason, I prefer to go back and forth between standard 
instruments such as Wells-Blakesley forceps or suctions and the microdebrider in 
order to have consistent tactile feedback. 
The repertoire of microdebrider options has increased greatly over the years and 
now includes intranasal drills and specially designed tips for submucous dissection 
of the inferior turbinate. The larger 4.0 millimeter sizes have the advantage of 
less clogging but smaller sizes, such as the 2.9 millimeter straight blades, can be 
essential for the smaller anatomy of pediatric patients. 
Nasal Preparation
Cocaine is an excellect local anesthetic and vasoconstrictor but it can produce 
cardiac arythmias in combination with halothane. Therefore, I general use 
oxymetazoline placed on cotton plegets in the nasal cavities starting several 
minutes before the procedure. Oxymetazoline can produce hypertension and 
should be used with caution in patients with known hypertension or renal disease. 
After the oxymetazoline plegets are removed, the nasal cavities are inspected 
with a telescope and the heads of the middle turbinates and the lateral nasal walls 
in front of the uncinate processes are slowly injected with a small amount of 1% 
lidocaine (or marcaine) with epinephrine. 
Uncinate Process
Using the largest telescope possible (usually a 4.0 millimeter 0 degree) I inspect the 
middle meati and determine whether or not adequate visualization of the uncinate 
process is possible. If visualization is blocked by either polypoid mucosa of the 
middle turbinate or a conchum bullosum, I carefully remove the lateral aspect 
of the middle turbinate head with a microdebrider (including the lateral aspect 
of the conchum if present). As previously mentioned, the uncinate in children is 
often closely adjacent to the lamina papyracea. Rather than risk penetration of the 
orbit by incising the uncinate, I gently pull it medially with a curved ball seeker 
or curette placed in the hiatus semilunaris. The uncinate can then be removed 
with a back-biting forceps or microdebrider, exposing the bulla ethmoidalis and 
maxillary ostium through the hiatus. 
Ethmoidectomy
Because the bulla is usually the largest and most consistent landmark, and because 
the middle meatus is often relatively concave in children, I prefer to proceed 
next to ethmoidectomy rather than to antrostomy. I generally push upon the 
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face of the bulla (the second “lamella” after the uncinate) with a small straight 
suction until a small opening is made. The opening is then enlarged with forceps 
or microdebrider. The lamina papyracea is identified as a lateral landmark. The 
roof of the bulla is carefully removed until the fovea ethmoidalis is confirmed 
as a superior landmark. Depending upon extent of disease, the dissection can be 
carried forward across the frontal recess cells into the agar nasi cells behind the 
lacrimal bone. The 30 degree telescope and angled forceps or microdebrider may 
be necessary to reach anteriorly. Dissection can be carried posteriorly across the 
superior aspect of the basal lamella in order to reach the posterior ethmoid cells. 
As ethmoid dissection moves anterior to posterior, the ethmoid cells are noted to 
course generally medially and inferiorly. The basal lamella is also the horizontal 
attachment of the middle turbinate and the inferior portion must be maintained 
intact in order to preserve middle turbinate stability. 
Middle Meatus Antrostomy
For imaging confirmed maxillary disease following maximal medical therapy, I 
feel that merely identifying the natural ostium after uncinectomy is not enough. 
It is not possible to examine the maxillary sinus much less to remove inspisated 
mucous or open a mucous retention cyst without opening the natural ostium 
to some degree. Once the ostium is located in the hiatus semilunaris following 
uncinectomy, I gently enlarge it with a ball seeker and a small olive tip curve 
suction. I general then remove a portion of the “posterior fontanelle” back to the 
medial inferior orbit with a microdebrider or straight Wells-Blakesley forcep. The 
anterior edge of the natural ostium is extremely close to the nasolacrimal duct and 
the “anterior fontanelle” is generally left alone. One must take special care not to 
cut the nasolacrimal duct with a back-biting forcep in an attempt to enlarge the 
natural ostium anteriorly. 
Utilizing 30, 45, or 70 degree telescopes, it is possible to examine the entire 
limits of the maxillary sinus from the middle meatus antrostomy. With curved 
microdebrider blades or giraffe type forceps, even the most inferior-lateral aspects 
of the sinus can be instrumented for excision of mucous retention cysts or the 
origin of antrochoanal polyps. 
Sphenoidotomy
Pediatric patients fortunately have much less incidence of sphenoid and frontal 
disease compared with adult patients. However, situations such as persistent 
vertex or retro-orbital headache with sphenoid opacification on imaging may 
require sphenoid drainage. It is difficult to visualize the natural ostium of the 
sphenoid sinus from a medial approach in young children so sphenoidotomy in my 
practice is generally carried out from a ethmoid approach. After complete opening 
of the posterior ethmoid cells, a small straight suction is used to gently probe for 
the natural ostium , aiming inferior and medially. As a general guide, the sphenoid 
face is encountered on a line approximately 30 degrees from the nasal floor. 
The distance measured with a suction or other instrument from the columella 
through the choanal opening to the posterior nasopharyngeal wall should be about 
the same as that from the columella to the posterior sphenoid wall. The natural 
ostium of the sphenoid can be enlarge (initially aiming medial and inferior) with 
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a sphenoid punch or J curette. 
In my institution, we still approach pituitary lesion with neurosurgery via a 
sub-labial, transeptal technique. However, newer techniques utilizing 45 degree 
endoscopes with suction-irrigation sleeves and suction dissectors will no doubt 
allow for a transition to more exclusively endoscopic hypophysectomies. 
Frontal Sinus
The frontal sinus on average does not become obvious radiographically until 
age 8 and does not finish developing until age 25 so it is less of a disease issue 
in the pediatric age group. When it does need to be approached, a standard 
ethmoidectomy with opening of the frontal recess (and possibly agar nasi) cells 
is usually sufficient to visualize the frontal recess. As previously mentioned, our 
management of frontal epidural abscesses usually involves a high burr hole by 
neurosurgery service above the developing frontal sinus with endoscopic drainage 
of the frontal sinus by otolaryngology service. When a craniotomy is required and 
when the posterior wall of the frontal sinus has an obvious dehiscence, then we 
will cranialize the sinus. 
Patients with cystic fibrosis often have small, opacified frontal sinuses but in 
general they have few frontal sinus symptoms. I usually do not approach the 
frontal sinuses in cystic fibrosis surgery unless the patient specifically describes 
symptoms of frontal headache (and then success with that symptom is limited).
Pediatric patients have a lifetime ahead of them. The surgeon must take extreme 
caution around the outflow tracts of the frontal sinuses with atraumatic technique 
in order to avoid the complication of scarring with subsequent chronic frontal 
sinusitis. Less is more in general when it comes to pediatric frontal sinus 
disease. 
Packing, Stenting and Post-operative Care
More focused approaches with more atraumatic instruments (microdebrider) 
combined with better healing in young patients has led to a trend towards less 
sinus packing and stenting 8. I generally use no packing other than a few pieces 
of absorbable bovine collagen clot promoting agent. If the stability of the middle 
turbinate is preserved, I likewise feel that stenting is unnecessary in children. Tom 
et al have looked at the effects of gelatin film stents and found actually a trend 
towards worse healing on the stented side 10. One interesting concept is the use 
of ant-imetabolic agents such as mitomycin-C to potentially block scarring but no 
study to date has demonstrated a benefit 3. In my opinion, not using packing or 
stenting leads to better healing with less “crusting” and therefore I do not bring 
patients back to the operating room for debridement in the post-operative period. 
Patients are instructed to use nasal saline (sometimes with antibiotic) and to 
resume their other allergy medications including topical nasal steroids. 
Conclusion
Pediatric rhinosinusitis is a great frustration for parents and primary care 
physicians but it is primarily a problem of mucosal defense and not of anatomic 
obstruction. The natural history for this condition in most children is towards 
spontaneous resolution with maturation of systemic immunity. Over the last 
fifteen years, increasing evidence has emphasized the concept of the respiratory 
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tract as one system with antigen triggered Th-2 type inflammation behind a large 
percentage of pediatric respiratory disease. Surgery is considered last in the list 
of treatment options when medical therapy has failed and imaging studies show 
persistent disease. Even then, for chronic sinusitis, surgery is best thought of as 
an adjunct to medical therapy with a realistic goal of reducing sinusitis frequency 
and severity.

 References

1. Bothwell MR, Piccirillo JF, Lusk RP, Ridenour BD. Long-term outcome of 
facial growth after functional endoscopic sinus surgery. Otolaryngol Head 
Neck Surg 2002;126:628-634.

2. Carpenter KM, Grahm SM, Smith RL. Facial skeletal growth after endoscopic 
sinus surgery in the piglet model. Am J Rhinol 1997;11:311-317.

3. Chung JH, Cosenza MJ, Rahbar R, Metson RB. Mitomycin C for the prevention 
of adhesion formation after endoscopic sinus surgery: a randomized controlled 
study. Otolaryngol Head Neck Surg 2002;126:468-474.

4. Levine SB, Mitra S. Maxillary sinus involution after endoscopic sinus surgery 
in a child: a case report. Am J Rhinol 2000;14:7-11.

5. Mair EA, Bolger WE, Breisch EA. Sinus and facial growth after pediatric 
endoscopic sinus surgery. Arch Otolaryngol Head Neck Surg 1995;121:547-
552.

6. Rosenfeld RM. Pilot study of outcomes in pediatric rhinosinusitis. Arch 
Otolaryngol Head Neck Surg 1995;121:729-736.

7. Senior B, Wirtschafter A, Mai C, Becker C, Belenky W. Qunatitative impact 
of pediatric sinus surgery on facial growth. Laryngoscope 2000;1103:1866-
1870.

8. Strong EB. Image-guided functional endoscopic sinus surgery. Current 
Opinion in Otolaryngology Head Neck Surg 2000;8:3-6.

9. Talbot AR. Frontal sinus surgery in children. Otolaryngol Clin NA 1996;29:143-
158.

10. Tom LW, Palasti s, Potsic WP, Handler SD, Wetmore RF. The effects of gelatin 
fi lm stents in the middle meatus. Am J Rhinol 1997;11:229-232.

11. Zweig JL, Carran RL, Celin Se, Schaikin BM, Pollice PA, Snyderman 
CH, Kassam A, Hegazy H. Endoscopic repair of cerebrospinal fluid leaks 
to the sinonasal tract: predictors of success. Otolaryngol Head Neck Surg 
2000;123:195-201.


