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Background: Chronic rhinosinusitis with nasal polyps (CRSWNP) is rare in children and has a major impact on Quality of Life (QoL).

Functional endoscopic sinus surgery (FESS) has proven to be an effective treatment, but it is still unclear what long-term outco-

mes are in children with CRSWNP. The objective of this study was to assess long-term results of FESS in children with CRSWNP.

Methodology: We performed a combined prospective and retrospective study. A QoL questionnaire was send to all children with

CRSWNP who received FESS between the year 2000-2010. Aimost half of these children also filled in this questionnaire preoperati-

vely.

Results: Forty-four Children underwent FESS. From 18 patients, we also prospectively collected preoperative QoL questionnaires.

The mean follow-up period was 4.0 years (+ 2.9). The mean age at surgery was 13 years (+2.9). Of these children, 9 had CF and 10

children asthma. R-SOM scores showed a significant improvement both in general symptoms as well as several different domains

when comparing pre- and postoperative questionnaires. Only 5 of 44 patients needed a subsequent intervention. In children with

CF this was 3 of 9.

Conclusion: This study demonstrates that long-term results of FESS in children with CRSWNP are good. QoL has improved signifi-

cantly, especially in nasal symptoms, showing that FESS is a good treatment in children with CRSWNP. Furthermore, even children

with CF show good results.
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Introduction

CRS with nasal polyps (CRSWNP) is rare in children and has a
major impact on the Quality of Life (QoL) of paediatric patients
and their parents . Because of the physical and psychological
consequences of CRSWNP in children, a thorough treatment is
needed.

In adults with CRSWNP functional endoscopic sinus surgery
(FESS) is considered to be the treatment of choice when maxi-
mum medical treatment fails 3. Several studies have shown
that most patients benefit from this approach and that there is
a revision rate of 20% “*. In children with CRSWNP on the other

hand, surgical success rates are not known.

Until now there are some studies published describing the
results of FESS in children, but they mainly focus on the results
in children with CRS without nasal polyps (CRSsNP) and they
report contradictory outcomes '3, A meta-analysis performed
by Hebert and Bent showed positive outcome in 88.7% of 832
children with CRSsNP who underwent FESS with an average fol-
low up of 3.7 years ©. Also several studies indicate that there is
significant improvement in QoL after FESS in children with CRS-
sNP @11, Besides, overall safety of FESS in children with CRSsNP
has been established in some case series 19,



Up to now, all studies on results of paediatric FESS included
mainly children with CRSsNP. Only a small number of children
that were included had CRSwWNP. The largest study describes the
results of FESS in 51 children with CRSWNP . The main objec-
tive was to determine appropriate duration of postoperative
evaluation and they concluded that it should be performed for 4
years up to an age of at least 12 years. Interestingly, they found
that CT images at 1 year after surgery were rated as unchanged
or worsened in approximately half of the patients. However, at 4
years after operation nearly all patients were rated as improved
or better on CT images. A long-term, retrospective study was
performed by Siedek et al. who focused on the prognostic fac-
tors in FESS . In total, 115 children were included and response
rate was 64% (73/115). Of these 73 children with a mean age

of 12 years, 39.1% had CRSWNP, 51.3% had CRSsNP, 5.2% had a
maxillary cyst and 4.3% an antrochoanal polyp. They reported a
76% improvement at 5.4 years after FESS and several negative
prognostic factors were found, including: cystic fibrosis, asthma,
nasal polyps, allergies, previous surgery and smoking.
Furthermore it has been reported that the majority of children
with CRSWNP has cystic fibrosis (CF) 17,

Even though several studies addressed positive outcomes after
FESS in children with CF, usually length of follow-up is limited.
(18-21) CF is still a chronic disease of mucociliary transport and
even after successful surgery problems like infections or nasal
polyps can recur. Because exact results of FESS in children with
CF are not known, it can lead to a more negative attitude of
surgeons to perform FESS in children with CF.

The main objective of this study was to assess long-term results
of FESS in children with CRSWNP with and without CF and to de-
termine outcome, symptoms, quality of life and complications.

Materials and methods

Patients

We included 44 children with bilateral CRSWNP (aged 6-18
years) undergoing FESS between the year 2000 and 2010 in the
Department of Otorhinolaryngology of the Academic Medical
Centre in Amsterdam, the Netherlands. Approval to sent questi-
onnaires to the participants was obtained from the local ethical
committee. Children with antrochoanal polyps or inverted papil-
lomas were excluded from the study.

Study design

A QoL questionnaire was send to all (44) children who received
FESS because of CRSWNP. Herefore we used the Rhinosinusitis
Outcome Measure (RSOM-31). Almost half (18) of these children
also filled in this questionnaire preoperatively. We first perfor-
med a prospective analysis in which we compared the preope-
rative results to the postoperative results to look at possible
improvement after FESS in children.

Secondly, we performed a retrospective analysis of the QoL at
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long-term follow-up after FESS in all children. We calculated the
mean post-operative RSOM score for the whole group and when
analyzing these findings, we compared results of children with
CF or asthma to children without CF or asthma.

Furthermore, we distinguished 4 subgroups according to mean
RSOM score points to make the analysis easier. Group | (0-1
points) consisted of patients with no or little symptoms, group
I (2 points) little to moderate symptoms, group lll (3 points)
moderate to severe symptoms and group IV (4 points) severe
to extreme symptoms. Besides this, we separately analysed the
specific nasal domain of the R-SOM score, consisting of the first
6 questions.

Moreover, we performed a retrospective analysis of medical
records of the children, including: age, sex, medical history,
allergies, asthma, CF (sweattest and/or genetic tests), smoking,
presenting symptoms, use of medication (steroids), CT scan,
type of surgery, prior operations, complications and need for
revision surgery.

Surgery performed

FESS was performed in all children after failure of optimal me-
dical treatment consisting minimally of topical corticosteroids
and saline irrigation for at least three months and sometimes
also including oral antibiotics and systemic corticosteroids. All
children had a preoperative CT scan. The extent of the surgery
was tailored to the extent of the disease and always consisted
of infundibulotomy and partial ethmoidectomy and sometimes
included more extended ethmoidectomy and/or sphenoidec-
tomy. In most cases a microdebrider was used during surgery ?2.
Frontal sinus surgery was not performed in this patient group.
All operative details and complications were recorded. Postope-
ratively patients received topical corticosteroid treatment and
saline irrigation. Furthermore, we recorded the need for revision

surgery.

Postal questionnaires

Questionnaires were filled in preoperatively by part of the pa-
tients (18/44). Most of the time, the patients were old enough to
fill out the questionnaires themselves, but sometimes there was
assistance needed from the parents and/or the physician. The
same questionnaires were sent out to all 44 patients postope-
ratively and consisted of several items. We measured quality

of life (QoL) with the RSOM-31 questionnaire %, The RSOM-31
assesses 6 nasal symptoms (congestions, rhinorrhea, sneezing,
hyposmia, postnasal discharge and thick nasal debris) and 25
other symptoms summarized in several domains: non-nasal,
sleep-disorders, emotional symptoms, practical problems and
general symptoms with a symptom score from 1-5. Furthermore,
we asked every patient the question how nasal symptoms are
now compared to before surgery on a 5 point scale (1 = much
better, 5 = much worse).
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Figure 1. Changes in different domains of pre- and postoperative RSOM

item scores (n = 18).

Statistical analyses

Statistical analysis was performed in SPSS and a p value < 0.05
was considered significant. We compared the pre- and postope-
rative scores using the Mann-Whitney U test. In the retrospective
analysis, RSOM-31 scores were compared using the paired t-test
if there was a normal distribution or otherwise the Mann-Whit-
ney U test.

Results

Statistical

In total, 44 children underwent FESS due to CRSWNP. From 18
of these patients, we prospectively collected preoperative QoL
questionnaires. Response rate of postoperative questionnaires
was 82% (36 out of 44) and these 36 children (16 boys, 20 girls)
constitute the final study group. Mean follow-up period of the
whole group was 4.0 years (1-12 years). The follow-up period in
children with CRWwNP without CF was 3.0 years (1-9 years) and
in children with CF 6.0 years (3-12 years). Mean age at time of
surgery for the whole group was 13 years old (+ 2.9).

Main preoperative symptoms were anosmia (100%), nasal con-
gestion (95%) and rhinorrhea (83%). About half of the children
experienced headache (49%) and cough (44%).

Of these 36 children who underwent FESS because of CRSWNP,
9 children had CF (25%) and 10 children asthma (28%). Other
predisposing factors were allergy (25%), which was tested using
a skin prick test, smoking (6%) and aspirine intolerance (3%).

Outcome of FESS

Eighty-six percent of the patients had a positive outcome after
FESS. In total 14 % (5) of the children needed a revision at time
of follow up. Of the children with CF 3/9 (33 %) had a revision
and of the children without CF only 2/27 (7%). Revision surgery
in children with CF was performed at 2, 3 and 7 years after
primary surgery and in children without CF 2 and 4 years later.

Change in nasal specific symptoms scores (n=18)
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Nasal symptoms

Figure 2. Change in nasal specific symptom scores (R-SOM) analysed in

different groups (n = 18).

Peri-operatively no complications occurred.
Postoperatively of all the patients 66.7% (24/36) still uses intra-
nasal steroids at time of follow-up.

Prospective results (n = 18)

RSOM scores showed a significant improvement both in general
symptoms as well as several different domains when compa-
ring pre- and postoperative questionnaires. In total, 77% of the
patients showed improvement in RSOM scores at long term
follow-up.

Mean total pre-operative RSOM score was 43.4 and mean total
postoperative score in was 31.3 (p = 0.04). There was no signifi-
cant difference in outcome between male and female patients.
If we look at CF patients in this group (n = 4), we could not find a
difference in reduction of total RSOM score because the number
of patients was too small.

Furthermore, when analyzing the total RSOM scores of the dif-
ferent domains, nasal symptoms (p < 0.01), sleep (p = 0.04) and
practical functioning (p = 0.004) showed significant impro-
vement. The total mean RSOM scores and domain scores are
shown in Table 1. In Figure 1 RSOM scores (n = 18) are compared.

Furthermore, it was found that from the subset of nasal specific
RSOM scores (6 parameters) 4 showed a significant improve-
ment (p < 0.05) in the whole group: blocked nose, rhinorrhea,
anosmia and post nasal drip (PND). Of children with CF, the
same parameters improved (Figure 2).

Retrospective results: whole group after FESS (n=36)

Using a 5-point scale, a total of 78% of the patients reported
overall improvement after FESS (score 1-2). In the CF group, 75%
of patients reported that their overall nasal symptoms are much
better. There are only 2 patients with CF who reported the nasal
symptoms being the same as before surgery and none of them
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Table 1. Mean pre- and postoperative RSOM scores compared (n=18).
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Preoperative score Postoperative score 95% Confidence Sig.
mean (+ SD) mean (+ SD) Interval (p-value)

Total score 43.4(18.4) 31.3(21.8) -23.6 -0.5 0.04
Mean Item score 1.4 (0.6) 1.0(0.7) -0.7 -0.1 0.04
Nasal item score 2.8(0.6) 1.7(1.2) 07 15 0.0001
Eye item score 0.6 (1.0) 0.4 (0.8) -0.5 0.7 0.73
Sleep item score 2.1(1.8) 1.1(1.1) 0.01 1.9 0.04
Ear item score 0.7 (0.9) 0.3 (0.7) -003 0.8 0.07
General symptoms 1.4 (1.0) 1.1 (0.9) -03 08 0.30
Practical problems 1.9(1.2) 1.0(1.2) 0.3 1.5 0.004
Emotional consequences 1.2(1.3) 0.7 (1.1) -0.3 13 0.21

Table 2. Mean postoperative RSOM scores graded in four subgroups (n = 36).

All children (n =36)

Mean Level of symptoms
RSOM score
| Oand 1 No or little
I 2 Little to moderate
1] 3 Moderate to severe
\% 4and5 Severe to extreme

Table 3. Mean postoperative RSOM scores of the nasal domain.

24 (67%) 7 (78%) 17 (63%)
9 (25 %) 1(11%) 8 (30%)
3(8%) 1(11%) 3(7%)
0 0 0

All children (n =36)

e Level of symptoms
RSOM score
| Oand 1 No or little
Il 2 Little to moderate
i 3 Moderate to severe
\% 4and 5 Severe to extreme

reports the symptoms being worse (Figure 3).

The mean RSOM item score of the whole postoperative patient
group (n=36) was 1.16 (SD + 0.87). The mean postoperative
RSOM item score of the prospective group (n = 18) was 1.01 (SD
+ 0.70). For the children with CF (n = 9) the mean post-operative
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15 (42%) 5 (56%) 10 (37%)

11 (30%) 2 (22%) 9 (33%)
9 (25%) 2 (22%) 7 (26%)
1(3%) 0 1 (4%)

RSOM score was 0.91 (SD + 0.99) and children without CF (n =
27) 1.25 (SD £ 0.83). There was no significant difference between
these postoperative outcomes (p = 0.35).

Furthermore when analyzing the difference in outcome of mean
nasal item RSOM score between children with and without
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Figure 3. Long term improvement of nasal symptoms by self assessment
after FESS (n = 36).

asthma, we find a significant better score in children without
asthma (mean item score = 1.5) than in children with asthma
(mean item score = 2.3) (p = 0.048).

If we look at the separate subgroups we created, 67% of the
whole group belonged to subgroup I (no - little symptoms) and
25 % to subgroup Il (little - moderate symptoms). Only 8% had
moderate to severe symptoms (subgroup lll) and 0% was in sub-
group IV (severe - extreme symptoms) (Table 2 and Figure 4A).
The children with CF showed very good results compared to

the whole group at follow-up. Out of the 8 children with CF, 7
(78%) were postoperatively in the group with no or little nasal
symptoms.

The results of the specific nasal postoperative RSOM scores are
shown in Table 3 and Figure 4B.

Discussion

CRSWNP has a severe impact on QoL of adults and paediatric
patients and can be difficult to treat V. The consensus is that
surgical intervention should be considered in paediatric patients
with CRSWNP when maximum medical therapy has failed ©. In-
terestingly the data on paediatric FESS in patients with CRSWNP
are very limited. This study shows that FESS is a very effective
and safe treatment in children with CRSWNP.

Our study shows significant improvement in QoL at long-term
follow-up after FESS in children with CRSWNP. In total, 78% of
the patients reported an overall improvement in RSOM score
over time.

In our prospective analysis, RSOM scores showed significant
improvement both in general symptoms as well as several dif-
ferent domains. Comparable results were found using the post-
operative RSOM questionnaire showing that around 75% of the
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Figure 4. (A) Mean postoperative total R-SOM score (n = 36). (B) Mean

postoperative R-SOM score of the nasal domain (n = 36).

children with CRSWNP were in the group with no or little or little
to moderate symptoms at long-term follow-up. Moreover, from
the subset of nasal specific RSOM scores, 4 out of 6 parameters
showed significant improvement (p < 0.05) postoperatively.
These results are comparable to the study from Siedek et al. 7.

Furthermore, if we look at re-intervention rate, there was a revi-
sion surgery rate of 14% (5) in the whole group. We found that
CF is a predictor for revision surgery. In the group of children
with CF, 3 out of 9 CF patients (33 %) needed another operation
after primary FESS and of the children without CF only 2 out of
27 (7%). This means that CF might be a predictor for revision
surgery and these children should be carefully monitored by an
ENT specialist.

In contrary to common beliefs, in our group of children with
CRSwWNP who underwent FESS was only a small percentage of
children with CF (25%). We see that children with CF, although
they have more recurrences, have good improvement of
symptoms after FESS comparable to the rest of the group. Out
of 9 children with CF, 6 (78%) were postoperatively in the group
with no or little nasal symptoms. Because our measurements
were subjective using questionnaires, there could be a bias in
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answers from children with CF. It could be that the standard of
health in a child with CF is generally different than in ‘non’ CF-
children. This could mean that nasal symptoms in children with
CF can seem less important to them compared to their general
health and therefore they might fill in a lower score on the
RSOM questionnaire.

Asthma is commonly associated with CRSWNP in the paedia-
tric population and therefore may influence FESS outcomes.
Prevalence of asthma in children with CRSWNP is much higher
than in the normal population. In our study the prevalence of
asthma was 28% compared to around 10% in normal childhood
population 242,

When analyzing our results, we found a difference in outcome
between children with and without asthma. Mean postoperative
nasal RSOM score in asthma patients was significantly higher
than in children without asthma (p = 0.048). However, there

is lack of good randomized controlled studies describing the
relationship between asthma in children and CRSWNP.

The strength of our study is the long follow-up period of ap-
proximately 4 years and the partly prospectively collected data.
A limitation of this study is that not all data are prospectively
collected. We only have preoperative questionnaires from half
the patient group. Also were our outcomes of surgery measured
by subjective questionnaires, not physical examination and
therefore could be biased. Besides that, other factors that have
not been assessed in this study, like socioeconomic factors and
patient expectations, could have played a role. Nevertheless,

Long-term results of FESS in children with nasal polyps

the promising results in this study show benefits of FESS for the
treatment of children with CRSWNP, even in children with CF.

Concluding remarks

We can conclude that long-term results of FESS in children with
CRSWNP are good. Overall QoL has improved significantly for
the whole group, especially in the domain of nasal symptom:s,
showing that FESS is also a very good treatment in children with
CRSWNP. Furthermore, even children with CF show good results
at long-term follow-up, besides the fact that 33% of the children
with CF needed revision surgery in the long term. In literature
until now was very little evidence at all about the efficacy of
FESS specifically in children with CRSWNP, therefore we advice
that more prospective studies should be performed to see if our
results of FESS in children with CRSWNP are justified.
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