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ABSTRACT

Background

Functional endoscopic sinus sur-
gery (FESS) has become the primary
surgical modality for treatment of
chronic sinusitis. Recent studies
have addressed the usefulness of en-
doscopic sinus surgery in pediatric
patients.

Study Design : This is a retrospec-
tive randomized study and was con-
ducted between January 1995 and
January 2002 at El Menoufyia Univer-
sity hospital.

Objective : to evaluate the out-
comes of pediatric endoscopic sinus
surgery (PESS) and assess its effec-
tiveness and safety in comparison to
adult’s functional endoscopic sinus
surgery (FESS).
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Materials and Methods : One hun-
dred and twenty patients with primary
chronic sinusitis were diagnosed and
subsequently underwent endoscopic
sinus surgery and they were available
for follow-up ranged from 12 months
to 3 years, with a mean of 2 years.
Patients were classified according to
the age into 2 groups: pediatric (group
A) and adult (group B). The patient’s
symptoms on presentation were stud-
ied and analyzed. Complications oc-
curred during performing endoscopic
sinus surgery and after were docu-
mented. Postoperative symptoms
were evaluated and reassessed in the
follow-up period.

Results : In group A: There were
no major intraoperative complications,
but three patients (5%) experienced
minor operative complications as tem-

MANSOURA MEDICAL JOURNAL




82 FUNCTIONAL ENDOSCOPIC SINUS SURGERY: efc...

porary diplopia (one patient) and
orbital fat extrusion resulted in tem-
porary postoperative ipsilateral facial
(two patients). In group B : Intrao-
perative complications occurred in
six patients (10%). There was one
major, cerebrospinal fluid (CSF),
and five minors (temporary postoper-
ative temporary diplopia, epiphora
due to nasolacrimal duct injury which
needed dacrocystorhinostomy 6 mo-
nths postoperatively with successful
outcome and temporary ipsilateral
facial swelling in 3 patient). The differ-
ence in complication rates between
PESS & FESS was statistically signifi-
cance (p = 0.026). Postoperative sy-
nechiae was nearly the same in both
groups

Conclusion : pediatric functional
endoscopic sinus surgery is the new
standard for treatment of chronic sinu-
sitis. Its operative and postoperative
morbidity were less than FESS in
adult.

Key words : chronic sinusitis, func-
tional endoscopic sinus surgery.

INTRODUCTION

Functional endoscopic sinus sur-
gery (FESS) has become a popular
procedure for the treatment of adults
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with chronic sinusitis [1-2-3], Generally
speaking, FESS is considered to be a
relatively safe and effective procedure
for treating chronic sinusitis with or
without nasal polyps in adults [4-5]

Chronic sinusitis is commonly
seen in children and its impact has
become more apparent as the aware-
ness of the disease has increased.
Its effect in the pediatric patient has
expanded dramatically. Generally
most patients will be cured by medical
treatment and surgery is indicated
when medical treatment fails [6-7],
Functional endoscopic sinus surgery
in pediatric patients became the pri-
mary surgical modality for treatment
of this illness in children who have not
responded to optimal medical man-
agement [6-9],

Duplechain et al. [10] found that
the number of missed school days
was significantly reduced in 88% of
the children who had undergone
endoscopic  sinus surgery. They
found endoscopic surgery to be safe,
well tolerated, and effective in the
pediatric population. In a retrospec-
tive study Parsons and Phillips (8]
found significant improvement in
all symptoms after endoscopic sinus
surgery.
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AIM OF THE WORK
The aim-of this work was to evalu-
ate the outcome of pediatric functional
endoscopic sinus surgery (PESS) and
assess its effectiveness and safety in
comparison to adult's functional endo-
scopic sinus surgery.

PATIENTS AND METHODS

This is a retrospective study was
conducted between January 1995
and January 2002. The study includ-
ed one hundred and twenty patients
with primary chronic sinusitis who
were diagnosed and subsequently un-
derwent endoscopic sinus surgery
and they were available for follow-up.
Patients were managed at ENT out
departments of El-Menoufyia Univer-
sity Hospital, Shebin EI-Kom, El-
Menoufyia; and El-Hikma Hospital in
El-Mansoura, Dakahlia, Egypt.

Patients were classified according
to the age into 2 groups: A and B. Pa-
tients 16 years of age or younger
were included in group (A). Above
that were included in group (B).

All patients had to meet the follow-
ing criteria: (1) clinical manifestation
of chronic sinusitis, (2) computed to-
mography-proven chronic sinusitis,
(3) failure of medical treatment based

on the results of bacterial cultures, (4)
no obstructive adenoid hyperplasia
(5) no history of allergy and (6) no
cystic fibrosis or immunodeficiencies.

Preoperative questionnaires asked
patients to grade the severity of their
symptoms (nasal obstruction, nasal
discharge, nasal bleeding, recurrent
infection, headache, loss of smell, fa-
cial pain, facial pressure, and posteri-
or nasal drip) were obtained. Symp-
toms on presentation were studied
and each symptom was graded from
0 to 3 (0 denoted none, 1 mild, 2
moderate and 3, severe problems)
(Table I).

Functional endoscopic sinus sur-
gery procedures were done under
general anesthesia in all patients.
Adult functional endoscopic sinus sur-
gery was performed using Messerk-
linger technique as prescribed by
Stammberger [11].

Pediatric functional endoscopic
sinus surgery was performed accord-
ing to the way prescribed by Gross et
al., 1989. The surgical pediatric oper-
ative instruments were used especial-
ly the 2.7 mm telescopes (4.0 mm
were used in some cases). Epineph-
rine 1:100,000 soaked cottonoid was
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used as a surface decongestion.
Xylocain with epinephrine was inject-
ed into the greater palatine foramen
and root of the middle turbinate. Re-
moval of the lower portion of the unci-
nate process followed by the creation
of a middle meatus antrostomy using
the natural ostium of the maxillary si-
nus and then inspection of the interior
mucosa of the bulla ethmoidalis were
performed. The uncinate process was
taken down from lateral to medial us-
ing a back biter. A ball tipped seeker
was used first to place within the in-
fundibulum to minimally displace the
uncinate anterior medially which will
assist in getting the back biter in
place.

With the 2.7mm 0 degree scope
the bulla was identified and its lower
medial portion is removed creating a
functional opening that includes its
natural ostia. If there was continued
mucosal abnormalities more compre-
hensive surgery was preformed on
the anterior and posterior ethmoid
cells. If the sphenoid sinus needed to
be entered, the identification of the
natural ostium of the sphenoid sinus
on the medial side of the superior tur-
binate was essential. Enlargement of
the natural ostia was done using a
Curette taking down the lateral 'ridge’
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in a posterior to anterior direction. Us-
ing careful dissection the diseased
mucosa was cleansed of. Concurrent
septoplasty and turbinate manipula-
tions were done if needed.

Intranasal ribbon gauze packs with
gentamycin ointment were inserted at
the end of the surgery. They were
re-moved after 2 days of sur-gery.
Patients were instructed to use topical
alkaline nasal wash frequently to mini-
mize crusting and they were reviewed
in outpatient twice weekly in the first 2
weeks, monthly, 3 months, and every
6 months after surgery during the fol-
low-up period. Postoperative ques-
tionnaires asked patients to grade the
improvement of their symptoms were
taken. The follow-up period ranged
from 12 months to 3 years. The ques-
tionnaires were completed at the end
of follow up.

RESULTS

In group A, 60 patients, the chil-
dren's age ranged from 6 to 16 years.
The mean age was 10. 9 years. In
group B, 60 patients, the adult age
ranged from 17 to 66 years with a
mean age of 43.4 years. The most
common complaints in both groups
were nasal obstruction, headaches,
facial pressure, nasal discharge, re-
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current nasal infection, postnasal drip,
loss of smell, facial pain and nasal
bleeding. Table 1 demonstrates the
incidence of preoperative complains
in each group.

The indications for PESS in group
A were chronic sinusitis without pol-
yps in 39 operations, nasal polyps in
19 operations, and antrochoanal pol-
yps in 2 operations. Of the operations,
51 were bilateral, and the other 9
were unilateral. The indications for
FESS in group B were chronic sinusi-
tis without polyps in 30 operations,
nasal polyps in 29 operations, and an-
trochoanal polyps in 1 operation. Bi-
lateral operations were performed in
42 and unilateral operations in 18
cases.

There were no major operative
complications in group A but 3
patients experienced minor operative
complications. Temporary diplopia
due to orbital penetration occurred
in 1 case that had nasal polyps. It was
resolved spontaneously without sur-
gical intervention in 2 weeks. Orbital
fat was extruded in 2 cases (one
patient had chronic sinusitis without
polyps and the other one had nasal
polyps). This was resulted in tempo-
rary ipsilateral facial swelling which

resolved in a weak with anti-
inflammatory drugs.

Intaroperative complications in
group B occurred in 6 patients (10%),
one major, cerebrospinal fluid (CSF)
rhinorrhea and 5 minors. CSF rhinor-
rhea was occurred in a 34-year-old-
male who had injury to fovea ethmoid-
alis, duramater and subarachenoid
membrane during performing FESS
for chronic ethmoidal sinusitis with
polyposis. Subcranial transnasal en-
doscope repair of CSF fistula was
done in the same sit according to the
way prescribed by Wigand, 1981. The
repair was healed successfully with
no evidence of leak during the follow
up period. Temporary diplopia was
occurred in one case due to orbital
penetration which was resolved spon-
taneously without surgical interven-
tion.Epiphora due to nasolacrimal
duct injury after FESS occurred in
one case (ethmoidal sinusitis without
polyposis). It was treated surgically 6
months after initial surgery by endo-
scopic  dacrocystorhinosomy with
successful outcome. Injury to Lamina
Papyreccea with periorbital fat pro-
lapsed was reported in 3 cases and
resulted with temporary ipsilateral fa-
cial swelling which resolved in a weak
with anti-inflammatory drugs.
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The difference in complication
rates between PESS and FESS was
statistically significant (p = .026). The
operative complications for each indi-
cation are shown in Table (2).

Postoperative simple synechiae
(either between middle turbinate and
septum or between middle turbinate
and the lateral nasal wall) were the
most common problem encountered
in 14 patients (23.3%) who had PESS
and 13 patients (21.6%) who had
FESS. These were easily divided un-
der local anaethesia without need for
splinting. Postoperative symptoms at
the end of the follow-up period were
assessed. Eighty percent of the chil-

the observations of their parents in
group

A. In group B, 75% of cases had a
favorable opinion of the procedure
and would recommend it to others
with similar problems. Improvement
was judged primarily by reduced
symptoms, reduced need for antibio-
tics, and the need for fewer doctor
visits during the follow-up period. It
was noticed that the degree of per-
ceived improvement increased with
the severity of each symptom. The
most significant improvement (88%)
was noticed by patients with nasal ob-
struction. The least improvement oc-
curred in patients with hyposmia

dren showed improvement based on (40%) (Table 3).
Table (1) symptoms graded by severity in pediatric and adult (A&B):
No Total
Preoperative symptoms Mild symptoms Moderate Sever Symptomatic
symptoms 0 1 symptoms symptoms 1+2+3
2 3
Group | Group | Group | Group | Group Group | Group | Group | Group | Group
A B A B A B A B A B
Nasal 4 3 -] 10 23 27 28 25 56 57
obstruction 93.3% 95%
Nasal 10 9 3 - 22 22 15 25 50 51
discharge 83.3% 85%
Nasal 40 42 6 6 12 11 2 1 20 18
bleeding 33.3% 30%
Recurrent 10 16 9 8 21 19 20 19 49 54
infection 83.3% 76%
Headache. 9 5 12 14 21 22 18 19 85% 55
91.6%
Loss of 20 15 9 9 15 16 15 20 40 45
smell 66.6 75%
Facial pain 30 26 9 10 16 18 5 6 30 3
50% 56.6%
Facial 20 14 7 9 16 | 18 17 19 40 46
ressure i 66% 76.6%
Posterior 24 18 6 8! 13 15 17 19 36 42
nasal drip | 60% 70%

The last column indicates the percentage affected before FESS.
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Table (2) Comparison of com
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adult groups (A&B):

Complication Group A Group B
Synechiae 14 (23.3%) | 13 (21.6%)
Facial swelling 3 (5%) 4 (6.6%)
Temprary diplopia 1(1.66%) | 1(1.66%)
Orbital fat extrusion 2(3.33%) 3(5%)N
Nasolacrymal duct injury 0 1
CSF rhinorrhea 0 1(1.6%)

Table (3) Postoperative symptoms during the follow-

up in pediatric and adult groups

87

plications of endoscopic sinus surgery in pediatric and

(A&B):
N=failure N=success
Much worse Worse No change Better Much better Success=%
2 4 0 1 2 1+2/60
GIWGWGmmemeGmmememememePGmup
A B A A B A B A B A B
Nasal 0 0 1 0 6 8 15 15 38 37 53/60 | 52/60
obstruction 88.3% | 87%
Nasal 0 0 0 0 8 7 12 10 40 43 52/60 | 53/60
discharge 87% | 88.3%
Nasal 0 0 0 1 16 13 20 27 24 19 44/60 | 46/60
bleeding 73.3% | 76.6%
Recurrent | 0 1 2 1 5 3 20 23 23 27 53/60 | 5060
infection 88.3% | 83.3%
Headache. | 0 0 0 2 3 8 27 25 27 25 54/60 | 50/60
90% | 83.3%I
Loss of |0 0 1 2 35 3 2 21 12 3 24/60 | 23/60
smell [ 0% | 40%
Facial pain | 0 0 1 1 10 9 21 22 28 - |28 49/60 | 50160
' 81.6% | 83.3%
Facial 0 1 2 2 18 18 e 25 24 20/60 | 39/60
pressure i 66.6% | 65%
Posterior | 1 ] ) 1 S I e 3 |26 | 3260 30060
nasal drip ! | ' 53.3% f 50%

[ | ! i 1
The last column indicates percentage of improvement per svmptom.
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DISCUSSION

Functional endoscopic sinus sur-
gery has been accepted as a minimal-
ly invasive technique for the treatment
of nasal polyposis, and chronic and
acute recurrent sinusitis resistant to
medical therapy [4l. Recent studies
have addressed the usefulness of
FESS in both adult and pediatric pa-
tients [7-12]. Moreover the results of
PESS also provide evidence of its ef-
ficacy for the treatment of chronic sin-
usitis in children [13],

History of iliness remains the most
important factor in predicting the pa-
tients who may benefit most from
PESS and FESS. In this study, pa-
tients with severe nasal obstruction
and headache not otherwise ex-
plained except for the associated
chronic sinus disease benefited most
from PESS and FESS, while those
with postnasal drip and loss of smell
experienced the least amount of relief
(Table 3). This result agreed with that
of [14- 15-16] for pediatric chronic sinu-
sitis who underwent PESS and with
that of [17-18-19-9] for adult chronic
sinusitis.

Generally, complications of endo-
scopic sinus surgery are divided into
nasal, orbital and intracranial compli-
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cations. Nasal complications include
bleeding, infection, synechiae and
anosmia. Orbital complications in-
clude epiphora, ocular muscle dam-
age (especially the medial rectus
muscle), orbital hematoma, optic
nerve injury, globe rupture and loss of
vision. The intracranial complications
include damage to the internal carotid -
artery (as it lies at the lateral wall of
the sphenoid sinus), cerebrospinal
fluid leakage, intracranial hematoma
and brain injury [20-21-22]  These
complications are also classified ac-
cording to their severity into minor
and major complications.

In the current work the most com-
mon complications encountered in-
volved intranasal synechiae in 14 pa-
tients (23.3%) who had PESS and 13
patients (21.6%) who had FESS.
Close outpatient postoperative care
with meticulous cleaning of the nasal
cavity under endoscopic guidance
can easily prevent most of these ad-
hesions [1]. Facial swelling occurred
in 3 patients (5%) who had PESS and
4 patients (6.6%) who had FESS.
These were due to injury to Lamina
Papyreccea and exposure of periorbi-
tal fat during performing ethmoidiecto-
my. The facial swelling resolved spon-
taneously in 2 weeks time. The result
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of the current work is in agreement
with that reported by Stankiewicz [14-

15-18] Rosenfeld [15], Ramadan [16).

during PESS and with Lusk [17], 1992,
Lansa and Kennedy [18], Hossmann
[18], during FESS [23].

The paranasal sinuses are inti-
mately related to the orbit and conse-
quently sinus disease or surgery may
Cause severe orbital complications
[24]. There was a case with lacrimal
drainage system injury after functional
endoscopic sinus surgery in group B.
Unlu et al. [25], analyzed 31 patients
after FESS by dacryocystography im-
aging and they reported bony dehis-
cence in 53.2% of the operated sides
but also in 20% of the nonoperated
sides. No passage of the contrast ma-
terial into the inferior meatus was ob-
served in 14.9% of the operated
sides. They concluded that lacrimal
drainage system injury might occur in
various extents during functional en-
doscopic sinus surgery and perform-
ing the middle meatal antrostomy in
posteroinferior direction, and uncinec-
tomy with backbiting forceps or a
shaver might help in reducing the lac-
rimal injury.

CSF rhinorrhea is a well-
recognized complication of ESS and

oceurs in 0.5% of cases [22], we en-
countered one major complication of
CSF leak during performing FESS in
and adult patient with chronic sinusi-
tis. The location of CSF leak was at
the lateral cribriform plate lamella at
the level of the anterior ethmoid artery
where the bone can be as little as thin
as 0.1-mm in thickness. CSF fistula
was repaired in the same setting with
successful out come. Myers and Sa-
taloff [25], pointed out to the common-
est errors resulting in CSF leak during
endoscopic sinus surgery, which were
working from lateral to medial and an-
terior to posterior at the anterior skull
base. The skull base slopes from an-
terior-superior to posterior-inferior and
can be easily penetrated if working to-
ward it as opposed to away from it
(posterior to anterior) [26]. The slop-
ing nature of the skull base allows for
removal of bony lamella by pulling
down away from the skull base rather
than pushing forward into it. The Mes-
serklinger technique is therefore im-
portant to master in the cadaver lab
before attempting endoscopic sinus
surgery at the skull base [11],

PESS appears to offer a safe and
effective technique to control sinus
disease in children who do not re-
spond to aggressive medical manage-
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ment. In skilled hands, this technique
is associated with few complications.
In this work PESS procedures we per-
formed were similar to those of FESS.
However, the extent of surgery was
based on the findings of computed to-
mography. Since the frontal and
sphenoid sinuses are less developed
in children than in adults, frontal and
sphenoid sinuses were less frequently
opened in PESS than in FESS, so
complications were to some extent
less.

A meta-analysis of the literatures
was performed by Gross et al. [6] and
Hebert and Bent [13], focusing on the
number of patients per study, length
of follow-up, prospective versus retro-
spective, and the separation or exclu-
sion of patients with significant under-
lying systemic diseases (cystic
fibrosis and immunodeficiencies) pro-
vided evidence that PESS is an effec-
tive procedure for the treatment of
chronic sinusitis in children, but long-
term results yielding firm conclusions
have yet to be reported.

In conclusion pediatric functional
endoscopic sinus surgery is the new
standard for treatment of chronic sinu-
sitis. Its operative and postoperative
morbidity were less than FESS in
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adult.
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