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Eosinophil infiltration of nasal polyps in patients with nasal
polyposis: role in clinical evolution after medical and
surgical treatment

P BONFILS, C BADOUAL*, N A BONFILS, D GALLAS†, D MALINVAUD

Abstract
Objective: In patients with severe nasal polyposis resistant to strict medical treatment, surgery is indicated,
but no prognostic factors for surgery efficacy have yet been determined. Some authors suggest that
eosinophilic infiltration of nasal polyps could indicate a risk of surgical ineffectiveness.

Methods: Surgical plus medical treatment was evaluated over a mean follow-up period of 64 months.
One hundred and forty-four subjects were separated into two groups: those with eosinophilic infiltration
of .50 per cent (n ¼ 73); and those with �50 per cent infiltration (n ¼ 71).

Results: Combined surgery and corticosteroid therapy was effective in the treatment of severe nasal
polyposis. No significant difference was found between the two groups in terms of control of nasal
obstruction and sense of smell loss. However, a significant difference was found in terms of control of
posterior rhinorrhoea ( p ¼ 0.01).

Conclusion: Eosinophilic infiltration influences the outcome of nasal polyposis surgery, mainly
regarding control of posterior rhinorrhoea. It could be considered as a risk factor for surgery in patients
with nasal polyposis.
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Introduction

Nasal polyposis is a chronic inflammatory disease of
the nose and paranasal sinuses mucosa. The con-
dition is characterised by the protrusion of benign,
oedematous polyps from the meatus into the nasal
cavities. Nasal polyposis affects nearly 4 per cent of
the total population in Western countries, and pre-
sents a real challenge to the physician because of
its severity, chronicity and recurrence rate.1 Nasal
polyposis is not a single pathology; it is probably a
multifactorial disease and is sometimes associated
with asthma, with sensitivity to aspirin, and with
other pulmonary diseases such as primary ciliary dys-
kinesia and cystic fibrosis.2 For example, the aspirin
triad (nasal polyposis, asthma and sensitivity to
aspirin), first reported by Widal in 1922, is a well
recognised clinical entity.3

Histopathological studies of the paranasal sinus
mucosa of typical nasal polyposis patients has demon-
strated eosinophilic tissue infiltration. In addition to
increased eosinophilic cell infiltration, increased pro-
duction and expression of a variety of proinflammatory
chemokines and cytokines have been demonstrated in
nasal polyposis mucosa. These factors (i.e. interleukin

5, interleukin 3, beta chemokine RANTES (regulated
upon activation, normal T cell expressed, and
secreted) and GM-CSF (granulocyte-macrophage
colony-stimulating factor) can contribute to chronic
eosinophilic inflammation by regulating the activation,
migration and survival of eosinophils.2,4

Nevertheless, the relationship between nasal poly-
posis and eosinophils is not clear in the literature.
Does the presence or severity of nasal symptoms in
patients with nasal polyposis correlate with the pre-
sence of marked eosinophilic infiltration? Are the
results of medical treatment of nasal polyposis influ-
enced by the presence of eosinophilic infiltration? No
obvious response appears in the literature. This pro-
spective study aimed to assess the role of eosinophilic
infiltration in the symptoms and treatment of patients
presenting with nasal polyposis.

Materials and methods

Materials

We included a total of 144 new, consecutive patients
(61.1 per cent male, 38.9 per cent female; mean
age+ standard error of the mean, 47.4+0.9 years)

From the Departments of ENT and *Pathology, European Hospital Georges Pompidou, Faculty of Medicine, University René
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suffering from nasal polyposis, with a mean post-
operative follow up of 64.3+ 2.8 months.

Three concomitant inclusion criteria were used;
these have been developed in a previous paper.5

In short, the first inclusion criterion was diagnostic;
only patients with nasal polyposis were included.
This diagnosis was based on two criteria: (1) the pre-
sence of bilateral polyps in the nasal cavities on endo-
scopic examination (rigid optic 308 endoscope; Storz,
Tuttlingen, Germany); and (2) the existence on com-
puted tomography (CT) scans of bilateral opaque
areas in the ethmoidal sinuses (whether located in
the anterior or posterior ethmoid portions).6 Polyp
size was not an inclusion criterion, and was rated
on a three-point scale as follows: one ¼ mild (i.e.
small polyps not reaching the lower edge of the
middle turbinate); two ¼moderate (i.e. medium-
sized polyps extending between the upper and
lower edges of the inferior turbinate); and three ¼
severe (i.e. large polyps extending below the lower
edge of the inferior turbinate).

The second inclusion criterion was clinical; surgery
was proposed when nasal polyposis symptoms had
not been reduced to a state compatible with near-
normal life, with little or no impairment of the
patient’s activities.

The third inclusion criterion was therapeutic.
Before surgery was contemplated, all patients
received systematic medical treatment. Three differ-
ent therapeutic measures were applied:6 washing of
the nasal cavities, steroid spray and oral steroid
administration. Washing of the nasal cavities was
carried out twice daily with a sterile physiological sol-
ution. Patients received intranasal steroid spray
(beclomethasone) at a daily dose of 1000 mg (as
500 mg twice daily) in each nasal cavity. Systemic
steroid treatment was systematically prescribed for
all patients on entrance into the study, with the excep-
tion of patients for whom it was contraindicated (e.g.
uncontrolled psychosis, acute viral infection, acute
infectious disease or allergy to the particular steroid
used) (n ¼ 3). Each systemic steroid course com-
prised prednisolone 1 mg/kg body weight per day
for an initial six-day period (as one single dose with
breakfast). At every visit, the regimen was tailored
to the patient’s needs. Whenever possible (i.e. every
time the symptoms had been reduced to a level com-
patible with near-normal life, with little or no impair-
ment of the patient’s activities), the steroid spray
dosage was lowered.6 Dosage reduction was achieved
progressively by 250-mg steps. However, if the
patient’s physical condition clearly threatened to
deteriorate, the prescribing physician resorted to a
new course of systemic steroid administration (as
one single dose with breakfast). Under the third
inclusion criterion, patients were enrolled into the
study when more than three systemic courses of
prednisolone per year proved to be necessary to
control their nasal polyposis symptoms.

Methods

Clinical evaluation. All patients were examined,
treated, operated upon and followed up by the

same physician for the entire duration of the study.
Assessments were conducted at baseline and then
two to four times a year after surgery. Asthma, sensi-
tivity to aspirin, bronchial hyper-responsiveness and
allergy were evaluated before any treatment. At
each visit, nasal function was assessed regarding
five symptoms: nasal obstruction, anterior rhinor-
rhoea, posterior rhinorrhoea, facial pain and loss of
sense of smell. The severity of each symptom was
evaluated according to a three-point scale, whereby
zero ¼ no symptoms, one ¼moderate symptoms
(i.e. frequently troublesome but not sufficient to
interfere with normal daily activities or sleep), and
two ¼ severe symptoms (i.e. interfering with
normal activities or sleep). Regarding sense of
smell, anosmia was graded as two, hyposmia as one
and normal olfactory function as zero. Grading was
performed at baseline and at each evaluation
(before any clinical, endoscopic or CT examination).
At baseline, the patient was asked to evaluate their
mean symptom severity over the past year. At each
visit, the patient was asked to evaluate their mean
symptom severity since the previous visit.

After surgery, endoscopic examination was per-
formed at each visit in order to measure polyp size.
Polyp size was rated on a five-point scale, whereby:
zero ¼ normal mucosa, 0.5 ¼ absence of polyps but
mucosal thickening; one ¼ mild polyps (i.e. small
polyps not reaching the upper edge of the middle
meatus antrostomy); two ¼moderate polyps (i.e.
medium-sized polyps extending between the upper
and the lower edges of the inferior turbinate); and
three ¼ severe polyps (i.e. large polyps extending
below the lower edge of the inferior turbinate).
Pre- and post-operative polyp sizes one, two and
three were rated identically.

Therapeutic procedure. Functional endoscopic sinus
surgery (FESS) was performed between 1995 and
2005 by the same surgeon and under general anaes-
thesia. The same surgical procedure was realised
for all patients without any medical pre-operative
procedure. The FESS procedure began with an
inferior resection of the middle turbinate. The
incision was parallel to the inferior free margin of
the middle turbinate. Fenestration of the maxillary
antrum was realised after resection of the uncinate
process and identification and widening of the maxil-
lary ostium with retrograde forceps, with preser-
vation of the maxillary mucosal lining. Next, the
posterior ethmoid cells were opened and their party
walls totally removed up to the white roof. After
completion of a sphenoidotomy, the anterior
ethmoid cells were exenterated and the nasofrontal
duct was identified. Lasers and microdebriders were
never used in these procedures. Broad-spectrum
antibiotics were prescribed for three days
post-operatively.

After surgery, all patients received systematic
medical treatment. The usual medical treatment
began by the end of the first month. Three different
therapeutic measures were systematically applied:6

washing of the nasal cavities, steroid spray and oral
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steroid administration if needed. Washing of the
nasal cavities was carried out twice a day with
a sterile physiological solution. Patients received
intranasal steroid spray (beclomethasone) at a daily
dose of 1000 mg (as 500 mg twice daily) in each
nasal cavity. No oral steroid administration was sys-
tematically given after surgery. At every visit, the
regimen was tailored to the patient’s need. Whenever
possible (i.e. every time the symptoms had been
reduced to a state compatible with near-normal
life, with little or no impairment of the patient’s
activities), the steroid spray dosage was lowered.6

Dosage reduction was achieved progressively by
250-mg steps. However, if the patient’s physical
condition clearly threatened to deteriorate, the pre-
scribing physician resorted to a new course of
systemic steroid administration (i.e. prednisolone
1 mg/kg body weight per day for a six-day period).
Furthermore, a new surgical procedure was proposed
when more than three systemic courses of predniso-
lone per year proved to be necessary to control
severe nasal polyposis symptoms.

Quantification of eosinophils. Nasal polyps removed
during FESS were analysed. Mucosal biopsies were
included in totality, fixed in 10 per cent formol and
paraffin-embedded. Standard 5mm sections were
stained with haematoxylin–eosin–safran and exam-
ined under a light microscope. Initially, the entire
section was viewed, in order to establish the diagno-
sis. Then, the overall inflammatory infiltration was
semi-quantitatively established (as low, moderate or
high). The percentage of eosinophils compared
with all inflammatory cells was estimated at high
power (�400) magnification by examining several
sections, counting the eosinophils in 10 overlapping,
consecutive high-power fields and then calculating
the average number of eosinophils. Estimations
were made for right and left nasal polyps, and
mean eosinophilic infiltration was determined from
data from the two sides.

Statistics. The severity of each nasal symptom was
obtained, for each patient, at baseline and at the
end of each visit. A clinical global severity index
was derived, representing the mean score of the
three main symptoms under analysis: nasal obstruc-
tion, posterior rhinorrhoea and loss of sense of
smell. The polyp grade was also recorded at each
examination. One goal of the analysis was to
compare the mean symptom severities, global sever-
ity index and polyp grades at baseline (i.e. before
FESS) and then at six months and one, two, three,
five and seven years post-operatively.

At every visit, the physician recorded the patient’s
precise drug consumption over the preceding period.
The amount of steroid consumption (in micrograms)
was separated into two subsets: oral treatment (pre-
dnisolone) and topical therapy (beclomethasone).
For oral steroid consumption, results are given for
the year before surgery and then for the first year,
second year, third year, combined fourth and fifth
years, and combined sixth and seventh years post-

operatively. For local steroid consumption, results
are given for the year before surgery and then for
the first six months, six to 12 months, end of second
year, end of third year, end of fifth year, and end of
seventh year post-operatively.

Patients were split into two groups. The first group
(n ¼ 73) comprised patients with .50 per cent eosi-
nophilic infiltration of nasal polyposis mucosa. The
second group (n ¼ 71) comprised patients with �50
per cent eosinophilic infiltration of nasal polyposis
mucosa. The study aimed to investigate any possible
differences in clinical outcome as a function of these
two eosinophilic infiltration groups.

Statistical analysis was performed using Statview
5.0 software (Statview Inc). For all continuous
variables, applicable data were expressed as
mean+ standard error of the mean (SEM). Being a
composite of several, rather independent qualitative
variables, the global severity index was taken to be
a continuous variable, and the sample size was
large enough for the global severity index distri-
bution to be unimportant. For all continuous vari-
ables entering comparisons, Student’s unpaired
t-test was used to compare mean values between
the two groups of patients. Repeated-measures
analysis of variance (ANOVA) was performed for
the pooled data (at baseline and at six months and
one, two, three, five and seven years post-
operatively), with time as the within factor, group
(i.e. eosinophilic infiltration of more or less than 50
per cent) as the between factor, and an interaction
between time and group. Repeated-measures
ANOVA was used for within-group comparisons
( factor time).

An actuarial analysis using the Kaplan–Meier life
table method was performed with regard to the
three- and five-year symptom control rates. Two
three- and five-year actuarial symptom control
rates were studied for each symptom. The three-
and five-year actuarial symptom control rates were
studied as a function of either the presence of the
symptom or the presence of the severe symptom.
Severe symptoms were those which interfered with
normal activities or sleep. Regarding olfaction,
severe loss of sense of smell was rated as anosmia.
Comparison was performed with a logrank test.
Statistical significance was assumed when the
p value was less than 0.05.

Results

Distribution of eosinophilic infiltration

Figure 1 shows the distribution of eosinophilic infil-
tration in the nasal polyposis patients studied. The
mean eosinophilic infiltration (mean+SEM) was
53.2+ 2.0 (n ¼ 144). Eighteen patients (12.5 per
cent of the population) had an eosinophilic infiltra-
tion lower than 20 per cent. Eighteen patients (12.5
per cent of the population) had an eosinophilic infil-
tration ranging from 20 to 40 per cent. Thirty-six
patients (25 per cent) had an eosinophilic infiltration
ranging from 40 to 60 per cent. Thirty-eight patients
(26.4 per cent) had an eosinophilic infiltration
ranging from 60 to 80 per cent.
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Patients were separated into two groups: those with
eosinophilic infiltration .50 per cent (n ¼ 73), and
those with eosinophilic infiltration �50 per cent
(n ¼ 71). The two groups did not differ with regard
to age and sex ratio (Table I). The prevalences of
asthma ( p ¼ 0.03, chi-square test), bronchial hyper-
responsiveness ( p ¼ 0.01) and aspirin idiosyncrasy
( p ¼ 0.01) were higher in the group with eosinophilic
infiltration .50 per cent, compared with the group
with �50 per cent.

Baseline symptoms before surgery

The three most disabling symptoms of nasal polypo-
sis were anosmia, nasal obstruction and posterior
rhinorrhoea. The severity of each symptom was
recorded pre-operatively for each patient. Nasal
symptom scores did not differ between the two eosi-
nophilic infiltration groups (i.e. infiltration .50 per
cent or �50 per cent) (Table I). The two eosinophilic
infiltration groups had almost identical clinical global

severity indices (1.65+ 0.05 vs 1.64+ 0.05, respect-
ively) and mean polyp grades (2.03+0.10 vs
2.08+0.10, respectively) (Table I).

Symptom improvement after surgery

Patients’ mean follow up was 64.3+2.8 months (n ¼
144). A significant decrease ( p , 0.001) in mean
global severity index was observed in both eosinophi-
lic infiltration groups, comparing baseline and six
months’ post-operative results (Figure 2a). In con-
trast, the mean global severity index remained
stable in both groups between six months and seven
years post-operatively. A significant decrease ( p ,
0.001) in mean polyp grade was observed in both
eosinophilic infiltration groups following surgery
(Figure 2b). No significant difference was found
between the two eosinophilic infiltration groups in
the progression of mean global severity index or
nasal polyp grade.

The three- and five-year actuarial symptom control
rates were studied as a function of either the presence
of the symptom, or the presence of the severe

FIG. 1

Distribution of mucosal eosinophilia within nasal polyps of
nasal polyposis patients, following functional endoscopic

sinus surgery.

TABLE I

PATIENTS’ CHARACTERISTICS, BY EXTENT OF EOSINOPHILIC

INFILTRATION
�

Parameter Eosinophilic infiltration p

�50% .50%

Age (mean+SEM; yr) 48.9+0.9 45.9+ 1.2 NS
Males (%) 64.7 57.5 NS
Asthma (%) 43.7 61.6 0.03
BHR (%) 62.0 80.8 0.01
Widal (%) 15.5 32.9 0.01
Allergy (%) 25.9 38.8 NS
Symptoms (mean+SEM)
Nasal obstruction 1.63 1.71 NS
Ant rhinorrhoea 1.37 1.18 NS
Post rhinorrhoea 1.46 1.45 NS
Facial pain 0.73 0.68 NS
Smell loss 1.87 1.78 NS
Polyp staging 2.03 2.08 NS

�n¼144. SEM ¼ standard error of the mean; yr ¼ years;
BHR ¼ bronchial hyper-responsiveness; ant ¼ anterior;
post ¼ posterior

FIG. 2

(a) Mean global severity indices (GSI) and (b) mean nasal
polyp size scores, at initial pre-operative baseline and then
over 84-month (seven-year) post-operative follow up after
functional endoscopic sinus surgery, for patients with �50%

and .50% eosinophilic infiltration.
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symptom. The three- and five-year actuarial nasal
obstruction control rates were respectively 67.2 and
59.3 per cent in the �50 per cent eosinophilic infiltra-
tion group and 71.0 and 71.0 per cent in the .50 per
cent eosinophilic infiltration group ( p ¼ 0.25;
Figure 3). The three-year severe nasal obstruction
control rates were respectively 95.8 per cent in the
�50 per cent eosinophilic group and 94.0 in the .50
per cent eosinophilic group ( p ¼ 0.71; Figure 3).
Thus, no significant difference was found between
the two groups in terms of control of nasal obstruction.
Similar results were obtained with five-year actuarial
data.

The three- and five-year actuarial anosmia rates
were respectively 71.5 and 67.4 per cent in the �50
per cent eosinophilic infiltration group and 73.8 and
64.2 per cent in the .50 per cent eosinophilic infiltra-
tion group ( p ¼ 0.88; Figure 4). Thus, no significant
difference was found between the two groups in
terms of sense of smell.

The three- and five-year actuarial severe posterior
rhinorrhoea control rates were respectively 76.1 and
72.2 per cent in the �50 per cent eosinophilic
infiltration group and 87.5 and 87.5 per cent in
the .50 per cent eosinophilic infiltration group
( p ¼ 0.01; Figure 5). Thus, a significant difference
was found between the two groups in terms of pos-
terior rhinorrhoea control.

Relationship between nasal obstruction, posterior
rhinorrhoea and anosmia improvement

The relationship between nasal obstruction and smell
loss improvement was estimated with a three-year
follow-up period, after FESS whatever the

FIG. 4

Anosmia in patients with .50% (squares) and �50% (circles)
eosinophilic nasal polyp infiltration. Three- and five-year
actuarial symptom control rates were studied as a function of
the presence of anosmia. No significant difference was noted

between the two eosinophilic infiltration groups.

FIG. 3

Nasal obstruction (NO) control in patients with .50%
(squares) and �50% (circles) eosinophilic nasal polyp
infiltration. Three- and five-year actuarial symptom control
rates were studied as a function of the presence of either
(a) nasal obstruction or (b) severe nasal obstruction. No
significant differences were noted between the two
eosinophilic infiltration groups, regardless of symptom

severity.

FIG. 5

Posterior rhinorrhoea (PR) control in patients with .50%
(squares) and �50% (circles) eosinophilic nasal polyp
infiltration. Three- and five-year actuarial symptom control
rates were studied as a function of the presence of severe
posterior rhinorrhoea. A significant difference was noted
between the two eosinophilic infiltration groups ( p ¼ 0.01);
patients with �50% eosinophil infiltration had significantly

poorer control of posterior rhinorrhoea.
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eosinophilic infiltration (n ¼ 118 patients). There
was a significant relationship between nasal obstruc-
tion and smell loss (x2 test, x2 ¼ 15.3, p ¼ 0.004).

The relationship between nasal obstruction and
posterior rhinorrhoea was estimated over a three-
year post-operative follow-up period in the two eosi-
nophilic infiltration groups. For patients with .50
per cent eosinophilic infiltration (n ¼ 54), there was
a statistically significant relationship between post-
operative nasal obstruction and posterior rhinor-
rhoea (chi-square ¼ 20.7, p ¼ 0.0003). For patients
with �50 per cent eosinophilic infiltration (n ¼ 64),
there was no significant relationship between nasal
obstruction and posterior rhinorrhoea (chi-square ¼
8.5, p ¼ 0.07).

Post-operative drug consumption

The mean post-operative drug consumption of the
two eosinophilic infiltration groups was compared
(Figure 6). A significant decrease ( p , 0.001) in
mean oral prednisolone consumption was observed
for both groups, comparing baseline and after post-
operative results. In contrast, this parameter
remained stable, comparing the first and seventh
post-operative years. A significant decrease ( p ,
0.001) in mean beclomethasone spray consumption
was observed for both eosinophilic infiltration
groups, comparing baseline and after post-operative
results. This parameter continued to decrease, com-
paring the first and seventh post-operative years.
The quantities of oral prednisolone and beclometha-
sone spray consumed were similar between the two
eosinophilic infiltration groups.

Discussion

This study compared the outcomes of surgical plus
medical (i.e. steroid) treatment in nasal polyposis
patients with �50 per cent and .50 per cent nasal
polyp eosinophilic infiltration, in order to determine
the role of eosinophilic infiltration in this condition.
This prospective study had three strict inclusion cri-
teria. The number of patients included was significant
(144 consecutive patients) and the mean post-
operative follow-up period was long (64.3+2.8
months). The two eosinophilic infiltration groups
had similar clinical characteristics (i.e. age, sex ratio,
allergy prevalence and pre-operative clinical status)
(Table I). The only difference between these groups
was a higher prevalence of asthma, bronchial hyper-
responsiveness and Widal triad syndrome in the .50
per cent eosinophilic infiltration group. This high per-
centage of eosinophils in the nasal mucosa of patients
with Widal triad has been previously documented in
the literature.2,4 A recent study showed that combined
surgery and corticosteroid therapy was effective in the
treatment of severe nasal polyposis, producing signifi-
cant and long-term improvements in symptoms and
nasal polyp size.5 Bronchial hyper-responsiveness
did not influence the outcome. However, bronchial
hyper-responsiveness is not a risk factor for surgery
in patients with nasal polyposis.7 Therefore, we con-
clude that the two eosinophilic infiltration groups
can be compared.

All patients received three different types of
therapy, both pre- and post-operative:6 washing of
the nasal cavities, steroid spray and oral steroid
administration. Washing of the nasal cavities was
always carried out twice a day with a sterile physio-
logical solution. There was no difference between
the two eosinophilic infiltration groups in terms of
intranasal steroid spray consumption, either before
or after surgery. Severe exacerbations of nasal poly-
posis requiring oral corticosteroids represent the
most serious manifestation of this disease; they
reduce the patient’s quality of life, and have a high
cost to the health service in terms of doctor consul-
tations, drug use and professional activity alterations
i.e. modifications of their professional activities. We
found that the mean number of oral corticosteroid

FIG. 6

Means plus 95% confidence intervals for patients’
consumption of (a) oral prednisolone (measured as
number of courses in the preceding clinical period) and
(b) beclomethasone spray (measured as daily dosage in the
preceding clinical period), at initial pre-operative baseline
and then over 84-month (seven-year) post-operative follow
up after functional endoscopic sinus surgery, in patients with
�50% eosinophilic infiltration and .50% eosinophilic
infiltration of nasal polyps. No significant difference was
found between the two groups in terms of consumption of

either form of steroid.
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courses required was similar for the two eosinophilic
infiltration groups. In general, surgical and medical
treatments were similar in the two eosinophilic infil-
tration groups (Figure 6). Therefore, the two groups
can be compared.

Most publications in the literature agree on the fact
that nasal polyposis management should be based
primarily on a strictly medical approach, with
surgery only in the case of corticosteroid failure.1

The results of the present study show that combined
surgery and corticosteroid therapy was effective in
the treatment of severe nasal polyposis, producing
significant and long-term improvements in symptoms
and nasal polyp size in the first six months after
FESS; moreover, these parameters remained stable
between six months and seven years after surgery
(Figures 3 to 5).5

As regards the effect of FESS on nasal symptoms,
nasal obstruction improvement was significant, while
improvement in anosmia was significant but more
limited. Post-operative improvements in nasal
obstruction and anosmia were similar in both eosino-
philic infiltration groups (Figures 2 to 4). The main
difference between the two groups was in posterior
rhinorrhoea control. The three- and five-year actuar-
ial posterior rhinorrhoea control rates were respect-
ively 76.1 and 72.2 per cent in the �50 per cent
eosinophilic infiltration group and 87.5 and 87.5 per
cent in the .50 per cent eosinophilic infiltration
group ( p ¼ 0.01; Figure 5). Thus, the two groups sig-
nificantly differed in terms of posterior rhinorrhoea
control. Therefore, reduced eosinophilic infiltration
of nasal polyps can be considered a significant risk
factor for treatment efficacy (steroids plus surgery)
regarding posterior rhinorrhoea control in patients
with nasal polyposis.

Topical and systemic corticosteroids are the first
choice for medical treatment of nasal polyposis.8,9

They are effective in decreasing nasal polyposis symp-
toms and polyp size and in inhibiting eosinophilic
infiltration into polyp tissue.8 – 11 We found that
about 50 per cent of nasal polyposis patients who
had undergone FESS and were receiving steroid
therapy had .50 per cent eosinophilic infiltration of
their nasal polyps. In this population, most of the
patients had asthma (62 per cent), bronchial hyper-
responsiveness (80 per cent) and/or Widal triad
(33 per cent). Thus, these three characteristics seem
to be associated with a limitation of steroidal inhi-
bition of polyp eosinophilic infiltration. This fact
could explain why the presence of bronchial hyper-
responsiveness and/or aspirin idiosyncrasy is con-
sidered a major risk factor for steroid insensitivity
in patients with nasal polyposis.12 In a recent
publication,12 a total of 55 nasal polyposis patients
with and 45 patients without bronchial hyper-
responsiveness were treated according to a
standardised protocol combining short-term oral
prednisolone and daily intranasal beclomethasone
spray. When this dual medical treatment was effec-
tive, no differences in terms of symptom improvement
or drug consumption were found between the two
groups after a mean follow-up of three years.
However, the percentage of patients sensitive to this

dual modality varied as a function of the presence or
absence of bronchial hyper-responsiveness. The
medical treatment proved to be successful in 93.4
per cent of patients without bronchial hyper-
responsiveness, in only 82.2 per cent of patients with
bronchial hyper-responsiveness, and in only 60 per
cent of patients with Widal triad syndrome. Thus,
bronchial hyper-responsiveness and Widal triad syn-
drome may be considered risk factors for steroid
insensitivity in nasal polyposis. These data could
explain the fact that a very high percentage of surgi-
cally treated patients receiving strict medical treat-
ment display bronchial hyper-responsiveness (i.e. a
ratio near 2).

After FESS, all of our patients had similar outcomes
in terms of nasal obstruction and sense of smell. Thus,
we conclude that FESS is effective in treating these two
major symptoms of nasal polyposis, regardless of the
level of eosinophilic infiltration. Hence, control of eosi-
nophilic infiltration is not necessary to improve nasal
obstruction and anosmia. This effect can be explained
by a specific aspect of surgery. It is very difficult to
evaluate the degree of mucosal reduction achieved by
FESS. Such evaluation is not possible during surgery.
Recently however, such evaluation has been estimated
from CT scans. The mean percentage of mucosal
reduction achieved by total sphenoethmoidectomy
has been estimated at approximately 75 per cent.
Thus, FESS could be estimated to reduce the
mucosal surface of the ethmoid sinuses by a factor of
four.13 Such reduction could explain the efficacy of
surgery in treating nasal obstruction in nasal polyposis
patients; the greater the mucosal surface reduction, the
less the nasal obstruction. Moreover, we found a signifi-
cant relationship between nasal obstruction and
anosmia improvement (p , 0.001). Thus, greater
mucosal surface reduction could be expected to
achieve greater restoration of sense of smell.

In patients with .50 per cent eosinophilic nasal
polyp infiltration, there was a significant relationship
between nasal obstruction ans posterior rthinorrhea.
Nasal obstruction is secondary to the important
volume of polyps. The important volume of polyps is
secondary to the mucosal surface area. Then,
if surgery decrease the mucosal surface area
(75 per cent less), then surgery decrease the volume
of polyps and then the nasal obstruction. As there
was a relationship between nasal obstruction and pos-
terior rhinorrhea, we suggest that the same factor
could explain both nasal obstruction and posterior rhi-
norrhea decrease. This factor is the decrease of the
mucosal surface area. Then this rhinorrhea decrease
was not related to eosinophilic infiltration control.

In patients with �50 per cent eosinophilic nasal
polyp infiltration, the three- and five-year actuarial
posterior rhinorrhoea control rates were respectively
76.1 and 72.2 per cent; these were significantly lower
than the corresponding rates in patients with .50
per cent eosinophilic infiltration ( p ¼ 0.01). There
was no relationship between nasal obstruction and
posterior rhinorrhoea improvement ( p ¼ 0.07).
Thus, in these nasal polyposis patients, improvement
in posterior rhinorrhoea would not appear to be
explained by a decrease in mucosal surface area.
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Moreover, in such patients, steroids were effective in
inhibiting eosinophilic infiltration into polyp tissue.
Some studies have assessed the role of eosinophils in
mucin synthesis and goblet cell metaplasia. T-helper
2 induced airway mucus production is independent
of eosinophils.14 Inhibition of eosinophil infiltration
by local steroids in nasal polyposis was not associated
with a reduction in mucin gene and protein
expression, suggesting that mucin synthesis can
occur in the absence of eosinophils in polyps. Neutro-
phil infiltration seems unaffected by steroid treatment
and could contribute to mucin production.10

. This study tested the hypothesis that
eosinophilic infiltration of nasal polyps could
be a determining factor in the success of
surgery for this condition

. Eosinophilic infiltration of nasal polyps
appeared to influence the results of surgery as
regards posterior nasal discharge, but had no
influence on nasal obstruction or olfaction

These results could be useful in separating two
clinical features of nasal polyposis, as follows.

First, patients with a high percentage of nasal polyp
eosinophilia (.50 per cent) who have received
steroids plus surgical treatment have a high prevalence
of asthma, bronchial hyper-responsiveness and Widal
triad syndrome. In these patients, improvement in
nasal polyposis symptoms is not related to a decrease
in eosinophilic infiltration, and thus not related to
steroid treatment. Therefore, in these patients, FESS
is effective by decreasing the volume of pathological
mucosa, and thus reducing nasal obstruction,
anosmia and posterior rhinorrhoea.

Second, patients with a low percentage of nasal
polyp eosinophilia (�50 per cent) have a significantly
lower prevalence of asthma, bronchial hyper-
responsiveness and Widal triad syndrome. In these
patients, steroids are effective in decreasing eosino-
philic nasal polyp infiltration, and FESS can
improve nasal obstruction and anosmia by decreas-
ing the volume of pathological mucosa. However,
neither steroid treatment nor FESS is effective in
controlling posterior rhinorrhoea. In this population,
mucin production may be controlled by other mech-
anisms independent of eosinophils.
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