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INTRODUCTION
Chronic rhinosinusitis (CRS) is one of the most common long-
term illnesses in Europe and United States, affecting approxi-
mately up to 14% of the urban population (1,2). CRS is a chal-
lenging condition to treat, due to the unclear pathophysiology,
definition, and microbiology. An overview of current insight
into the different aspects of rhinosinusitis are given by the
European Position Paper on Rhinosinusitis and Nasal Polyps
(EPOS/3 2007) (3), where there have been described evidence
based diagnosis, medical and surgical treatment of CRS, and
nasal polyps (NP). Conventional medical treatment of CRS
with NP includes long term antibacterials, nasal and oral
steroids, with adjunctive care involving antihistamines, mast
cell stabilizers, antileukotrienes, antimycotics (topical applica-
tion), capsaicin solution (topical application) and nasal douch-
ing (3). Currently, functional endoscopic sinus surgery (FESS)
is considered the standard treatment in clinically challenging
CRS and in NP if medical treatment fails. This technique has

the advantage of allowing good subjective and objective out-
comes and is associated with minimum complications. Several
studies with highly consistent results suggest that FESS in
patients with CRS with NP is generally beneficial offering sub-
stantial symptomatic improvement (3,4).

Asthma is a bronchial inflammation characterized by recurrent
attacks of bronchial symptoms (breathlessness and wheezing)
and bronchoconstriction in response to exposure to environ-
mental factors (5). Although the research in asthma has
advanced rapidly in recent years, the etiology of asthma still
remains unclear. A close relationship between CRS and asth-
ma has been noticed for decades (6,7). In clinical practice, we
have noticed that many patients who suffer from asthma or
allergic rhinitis report pre-existent CRS. The clinical data have
demonstrated that surgical and non-surgical CRS management
can improve clinical symptoms of CRS and asthma. These data
suggest that substances derived from a sinus infection may
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play a role in the pathogenesis of asthma, with a still unknown
but probably intrinsic mechanism (8,9). 
FESS in asthma patients with concomitant CRS with NP has
predominately a positive effect with improvement of asthma
severity, nasal breathing and quality of life in most patients (3,10-

12).

Our study evaluates a group of 86 patients with CRS with NP
and asthma, that underwent surgical treatment with FESS and
followed up for a period of 12 months. 

MATERIALS AND METHODS
Study design

Patient candidates for FESS were recruited from the ENT-
Allergy and Panendoscopy Clinic and from the Chest Physician
Clinic in Chania General Hospital. The study protocol had been
approved by Chania General Hospital and Athens Medical
School Ethics Committees. The study ran from September of
2006 through March of 2009. Having applied the exclusion crite-
ria (see below), the study was presented to 130 consecutive
patients with a clinical diagnosis of CRS with NP and asthma.
We did not define how many of them suffered from allergic
rhinitis or aspirin sensitivity. One hundred eighteen patients
amongst them accepted to participate, whereas 32 of them were

finally excluded (17 with sufficient sinus symptoms control from
the initial medical management with intranasal steroids and a
five day course of prednisolone 0,5 mg/Kg in a single dose every
morning, 7 patients with normal or insignificant findings in
computed tomography (CT), and 8 patients who did not respect
the follow-up). The design of the study is shown in Figure 1.

The diagnosis of CRS with NP is mainly based on the criteria
described by EPOS/3 2007 (3). CRS with or without NP is
defined as: presence of two or more symptoms one of which
should be either nasal blockage, obstruction, congestion, or
nasal discharge (anterior/posterior nasal drip): ± facial
pain/pressure, ± reduction or loss of smell, for more than 12
weeks, and with validation by telephone or interview. CRS is the
major finding and nasal polyposis is considered a subgroup of
this entity. For this study, the differentiation between CRS and
NP must be based on out-patient endoscopy. The polyps should
be bilateral, endoscopically visualized in the middle meatus. All
patients underwent under local anesthesia full endoscopic exam-
ination with a 0°, 4 mm rigid endoscope, using the three passes
technique. Results were recorded and scored according to the
Endoscopic Appearance Score system after Lund and Kennedy
(13). C/T scanning was performed according to the Lund et al.
protocol (14).

The exclusion criteria included: 1) females who were pregnant
or lactating, 2) inability to follow the instructions within this pro-
tocol or known inability to attend all clinical visits within the
intervals stated, 3) patients under 18 years of age, 4) systemic
disease affecting the nose (cystic fibrosis, congenital or acquired
gross immunodeficiency, congenital mucociliary problems e.g.
primary ciliary dyskinesia), 5) non-invasive fungal balls, 6) sys-
temic vasculitis and granulomatous diseases, 7) patients having
any serious or unstable concurrent disease, 8) any structural
nasal abnormalities e.g. severe nasal septum deviation, 9) med-
ication affecting nasal mucosa, 10) rhinosurgery during the past
6 weeks, 11) use of systemic steroids 12 weeks before the study,
12) medications for acute infections of the unified airway within
2 weeks before the first visit. The study included 86 patients, 
33 men and 53 women, with a mean age of 46.9 years ± 14.9.

Subjective assessment

Patients complained about nasal blockage or congestion, nasal
discharge or postnasal drip, facial pain or pressure, reduction
or loss of smell, headache and overall discomfort. The disease
was evaluated using the nasal symptom scoring criteria accord-
ing to the visual analogue scale (VAS) score (13). The patients
were asked to indicate on a 10 cm VAS the level of severity of
their symptoms. For each set of investigations, we considered
the score of each symptom and the total score.

Quality of Life Instruments, Sinonasal Outcome Test-20 (SNOT-20)

This is a disease-specific (rhinosinusitis) health status instru-
ment (15). We actually use a modified version of SNOT 20, the
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Figure 1. Study design. CT = Computed Tomography.
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SNOT 22. We prefer the latter as this validated update has
incorporated symptoms such as nasal blockage and alteration
of sense of taste and smell, which have a considerable influ-
ence in the patient’s quality of life (16). The patients rate the
severity of their condition on each of the 22 items using a 0-5
category rating system. They are asked to identify the most
important items for them, as well as the items (maximum 5)
they hope to improve most with treatment. Sinonasal symp-
toms are evaluated in the list: sleep, fatigue, productivity, cog-
nitive function, and emotional impact, cough, dizziness, facial
pain and pressure, ear pain, nasal blockage and sense of taste
and smell.
Asthma is evaluated according to the Asthma Control Test
(ACT™). This is a five-item self-administered survey, designed
with a clinical working group to provide a broader assessment
of asthma control at the individual patient level (17). The five
items examined are: a) shortness of breath; b) patient rating of
control, c) use of rescue medication, d) asthma keeps you from
getting as much done at work/school, e) asthma symptoms
wake you up. The ACT™ is a validated instrument for the
assessment and monitoring of asthma, fast for the patients to
complete and easy for the clinicians to interpret and can be
used either as a supplement to lung function testing, or as an
independent measure of asthma control.

Patient assessment

All patients’ assessment included a complete endoscopic evalu-
ation under local anesthesia. Extent of pathology within the
nasal cavity was scored according to the endoscopic appearance
score after Lund and Kennedy (13).
Those who failed to improve their symptoms after the initial
medical treatment for CRS with NP, underwent CT scanning
according to the Lund et al. protocol (14) (direct coronal plane 5
mm slice thickness and 2.5 mm through the ostiomeatal com-
plex). All patients with changes indicative of CRS with NP and
a CT scan score, on the worst side, of at least 3 proceeded to
FESS.
The objective measurements used for the upper and lower res-
piratory tracts were respectively nasal inspiratory peak flow
(NIPF) and spirometry. NIPF measurements were performed
with an In-Check™ inspiratory flow meter-HS (Clement Clarke
International, Harlow, UK). The best of three attempts was
recorded in each set of investigations. A flow less than 50
l/min was indicative of severe nasal obstruction, a flow
between 50-80 l/min of moderate nasal obstruction, a flow
between 80-120 l/min of mild, and finally a flow over 120
l/min was considered as normal.
Spirometry was performed with a Spirobank-G-MIR S/N
006173 spirometer (MIR Medical International Research,
Rome, Italy) three times and the highest measurement was
used. The values considered were forced expiratory volume in
one second (FEV1), forced vital capacity (FVC), the ratio of
FEV1: FVC and the peak expiratory flow (PEF). According to
these test, patients were assessed for their asthma condition.

Medical treatment

In the beginning of the study, all patients received for the man-
agement of the sinus disease a 12-week course of intranasal
steroids (fluticasone propionate), applying 100 μg (2 puffs) into
each nostril twice daily. In addition, they were given a five-day
course of prednisolone 0.5 mg/kg in a single dose every morn-
ing.
Pre-operatively, 32 patients were treated for asthma with oral
steroids (prednisolone) in a dosage of 5mg to 20 mg/day. The
average dose of prednisolone pre-operatively was 10.6 mg/day
(SD = 6.1) and the median dose was 10 mg/day. During the
period of medical polypectomy (five-day course of pred-
nisolone 0.5 mg/Kg in a single dose every morning), no other
oral steroids were given.
In addition, pre-operatively all asthmatic patients included in
the study, were on bronchodilators, long acting β2 adrenergic
agonists (salmeterol 25 mcg/puff) in a dose from 2 to 4 inhala-
tions per day. During the study period, bronchial medication
was kept stable for all patients.
Following FESS, all patients were prescribed a two-week
course of clarithromycin 500 mg twice daily. In addition, they
received fluticasone propionate spray 100 μg (2 puffs) in each
nostril twice a day for twelve weeks, and they were given
instructions for alkaline nasal douching twice daily 1 hour
before application of fluticasone propionate spray.

Surgical technique

FESS was performed by the ENT consultants of our depart-
ment under general anesthesia and consisted of removal of
nasal polyps and diseased mucosa. The extent of the procedure
was tailored to any single patient and depended on the extent
of the sinus disease. The technique used was that described by
Stammberger (18) and Kennedy (19). Microdebriders are avail-
able in our department and were used mainly in grade 2 and 3
polyposis. At the end of the operation sterile gauze dressing
impregnated with ointment containing 2% sodium fusidate was
applied in the middle meatus for 24 hours. The surgical proce-
dure was recorded and scored according to Lund and Mackay
scoring system (20). Postoperatively, all patients were assessed
with rigid endoscopy and scored with the same method used
for the baseline assessment.

Statistical analysis

Variables were first tested for normality. Normal variables are
expressed as mean ± standard deviation; while variables with
skewed distribution are expressed as median (interquartile
range). Qualitative variables are expressed as absolute and rela-
tive frequencies. The paired Student’s t-test was used to evalu-
ate any possible differences in baseline and follow-up measure-
ments for normally variables. Differences during the follow-up
period for not normally distributed variables were estimated
using Wilcoxon signed rank tests. Chi-square and Fisher’s
exact tests were used for the comparison of proportions. In
case of multiple testing, statistical significance was set at 
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p < 0.001 to control for type I error. P values reported are two-
tailed. Statistical significance was set at 0.05 and analysis was
conducted using SPSS statistical software (version 13.0).

RESULTS
The sample consisted of 86 patients (33 men and 53 women)
with mean age of 46.9 ± 14.9 years and a range from 20 to 70
years. Table 1 presents the changes in objective measurements
for asthma during the follow-up period. FVC, FEV1 and PEF
significantly increased both from baseline to six months and
from six months to twelve months. Also, FEV1/FVC signifi-
cantly increased both from baseline to six months and from
baseline to twelve months. The mean increase from baseline
to twelve months was 0.6 ± 1.6 for FVC (p < 0.001), 0.7 ± 0.8
for FEV1 (p < 0.001) and 0.9 ± 0.4 for PEF (p < 0.001). No sig-
nificant increase was found in the proportion of patients with

well or very well overall asthma control during the follow-up
period. 

The proportion of completely controlled patients according to
Asthma Control Test was not significantly increased from
baseline to six or twelve months. All VAS factors indicated a
significant improvement both from baseline to six months and
from six months to twelve months (Table 2). Also, measure-
ments on NIPF were significantly increased, indicating
improvement in symptoms from the nose. The median
increase from baseline to twelve months (p < 0.001) for NIPF
was 42.5 (interquartile range: 35-50) (Figure 2). 

The results for improvement were similar concerning scores
on SNOT 22 and SNOT 5 questionnaires. The mean decrease
from baseline to twelve months was -0.9 ± 0.28 for SNOT 22 

Figure 2. Median values of NIPF during the follow-up period. Figure 3. Mean values of SNOT 22 during the follow-up period.

Table 1. Changes in objective measurements for asthma during the follow-up period.
Baseline 6 months 12 months Baseline to 6 to 12 Change Baseline to

6 months months baseline to 12 months
12 months

Mean ± SD Mean ± SD Mean ± SD p Paired p Paired Mean ± SD p Paired 
t-test t-test t-test

FVC (%) 83.5 ± 18.2 84.1 ± 18.0 84.1 ± 18.1 < 0.001 0.007 0.6 ± 1.6 < 0.001
FEV1 (%) 66.0 ± 16.4 67.0 ± 16.4 66.7 ± 16.4 < 0.001 0.002 0.7 ± 0.8 < 0.001
PEF (%) 67.5 ± 16.9 68.5 ± 17.1 68.4 ± 17.1 < 0.001 0.013 0.9 ± 0.4 < 0.001
FEV1/FVC 0.788 ± 0.1 0.794 ± 0.09 0.791 ± 0.1 < 0.001 0.007 0.003±0.01 0.037

Overall asthma control
Well/Very well control, N (%) 72 (83.7) 76 (88.4) 75 (87.2) 0.373† 0.810† 3.5* 0.511†

ACT
Not controlled, N (%) 7 (8.1) 0 (0) 2 (2.3) 0.014† 0.167† -5.8* 0.086†
Adequately but not  
completely controlled, N (%) 64 (74.4) 72 (83.7) 72 (83.7) 0.134† 1.000† 9.3* 0.134†

Completely controlled, N (%) 15 (17.4) 14 (16.3) 12 (14.0) 0.839† 0.674† -3.4* 0.540†

* % change; †Fisher’s exact test
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Table 2. Changes in quantitative measurements for nose during the follow-up period.
Baseline 6 months 12 months Baseline to 6 to 12 Change Baseline to

6 months months baseline to 12 months
12 months

Median Median Median p p Median p
(range) (range) (range) Wilcoxon test Wilcoxon test (range) Wilcoxon test

VAS
Blockage 8 (7, 9) 4 (4, 5) 4 (4, 5) < 0.001 0.002 -4 (-5 , -3) < 0.001
Discharge 7 (5, 8) 3 (2, 3) 3 (3, 3) < 0.001 < 0.001 -4 (-4 , -2) < 0.001
Smell 3 (2, 4) 3 (2, 3) 3 (2, 3) < 0.001 0.018 0 (-1 , 0) 0.001
Facial pain 5 (2, 6) 2 (2, 3) 3 (2, 3) < 0.001 < 0.001 -2 (-3 , 0) < 0.001
Headache 2 (2, 3) 2 (2, 2) 2 (2, 3) < 0.001 < 0.001 0 (-1 , 1) 0.492
Overall discomfort 6 (5, 7) 3 (2, 4) 3 (3, 4) < 0.001 0.016 -3 (-4 , -2) < 0.001
NIPF 70 (50, 80) 120 (105, 130) 110 (90, 130) < 0.001 < 0.001 42.5 (35, 50) < 0.001
SNOT 22, mean ± SD 1.7 ± 0.3 0.7 ± 0.2 0.8 ± 0.2 < 0.001† < 0.001† -0.9 ± 0.28* < 0.001†
SNOT 5, mean ± SD 3.2 ± 0.4 1.4 ± 0.3 1.6 ± 0.4 < 0.001† < 0.001† -1.6 ± 0.45* < 0.001†

* mean ± SD; † Student’s paired t-test

Table 3. Changes in qualitative measurements for nose during the follow-up period.
Baseline 6 months 12 months Baseline to 6 to 12 Change Baseline to

6 months months baseline to 12 months
12 months

n (%) n (%) n (%) p* p* % p*
Polyp (left)
Absent 0 (0.0) 83 (96.5) 79 (91.9) < 0.001 0.192 91.9 < 0.001
Polyps confined to the middle 52 (60.5) 3 (3.5) 7 (8.1) < 0.001 0.192 -52.3 < 0.001
meatus
Polyps beyond  the middle 34 (39.5) 0 (0.0) 0 (0.0) < 0.001 1.000 -39.5 < 0.001
meatus but not completely 
blocked / Polyps cause complet
obstruction
Polyp (right)
Absent 0 (0) 83 (96.5) 80 (93.0) < 0.001 0.496† 93.0 < 0.001
Polyps confined to the middle 37 (43.0) 3 (3.5) 6 (7.0) < 0.001 0.496† -36.0 < 0.001
meatus
Polyps beyond  the middle 49 (57.0) 0 (0.0) 0 (0.0) < 0.001 1.000 -57.0 < 0.001
meatus but not completely 
blocked / Polyps cause complete 
obstruction
Oedema left
Mild to Severe 86 (100) 9 (10.5) 46 (53.5) < 0.001 < 0.001 -46.5 < 0.001
Oedema right
Mild to Severe 86 (100) 16 (18.6) 53 (61.6) < 0.001 < 0.001 -38.4 < 0.001
Discharge (left)
No discharge 0 (0.0) 83 (96.5) 59 (68.6) < 0.001 < 0.001 68.6 < 0.001
Clear discharge 66 (76.7) 3 (3.5) 27 (31.4) < 0.001 < 0.001 -45.3 < 0.001
Thick discolored 20 (23.3) 0 (0.0) 0 (0.0) < 0.001 1.000 -23.3 < 0.001
Discharge (right)
No discharge 0 (0) 83 (96.5) 33 (38.4) < 0.001 < 0.001 38.4 < 0.001
Clear discharge 62 (72.1) 3 (3.5) 53 (61.6) < 0.001 < 0.001 -10.5 0.145
Thick discolored 24 (27.9) 0 (0.0) 0 (0.0) < 0.001 1.000 -27.9 < 0.001
Scarring (left)
Mild to Severe 0 (0.0) 4 (4.7) 4 (4.7) 0.121† 1.000† 4.7 0.121†
Scarring (right)
Mild to Severe 0 (0.0) 0 (0.0) 0 (0.0)

* chi-square test; †Fisher’s exact test
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(p < 0.001; Figure 3) and -1.6 ± 0.45 for SNOT 5 (p < 0.001).
As expected, the proportion of patients with NP was signifi-
cantly decreased at six and twelve months (Table 3). Polyps on
the left were absent in 91.9% of the patients at twelve months,
while polyps on the right were absent in 93% of the patients in
twelve months. Furthermore, the number of patients with
edema on the left or the right was significantly decreased 
(p < 0.001). All patients had clear or thick discolored discharge
before surgery. The proportion of patients without discharge
(Table 3) both on the left and the right was significantly
increased after the surgery (p < 0.001). None of the patients
had thick discolored discharge both in six and twelve months
follow-up.

The proportion of patients with hospitalizations significantly
decreased from baseline to six months (24.4% vs. 11.6%, 
p = 0.028) and from baseline to 12 months (24.4% vs. 12.8%, 
p = 0.018). Additionally, a similar trend was found in the use
of oral steroids. The reduction in the use of steroids was signif-
icant from baseline to six months (37.2% vs. 19.8%, p = 0.011)
and from baseline to twelve months (37.2% vs. 20.9%, 
p = 0.018). Finally, a significant reduction was found in the use
of bronchodilator inhalers (p < 0.001). In twelve months fol-
low-up, 39% of the patients used less bronchodilator inhalers,
51.8% the same and 9.2% more. The reduction in the use of
bronchodilator inhalers was significant (p < 0.001).

DISCUSSION
CRS with NP and bronchial asthma are conditions usually
seen independently, but in a considerable percentage not very
well defined they can affect patients simultaneously.
Comorbidity of the upper and lower respiratory tract has been
for a long time suggested, but so far, there has not been any
study eager to explain and document this link. A possible
explanation has been attributed to the pathophysiology (irritat-
ing character) of the diseases as proposed by Marney (21), but
the precise mechanisms involved in the development of these
processes remain to be elucidated.

Functional endoscopic sinus surgery has prevailed as the most
indicated surgical method for treating CRS with NP, refractory
to medical treatment (22,23). The benefits from the operation on
the upper respiratory tract symptoms can be subjectively and
objectively measured. The influence of this improvement on
the lower respiratory tract diseases and, especially, on asthma
is not clearly defined.

Dunlop et al. (24) in a study of 50 asthmatic patients with a his-
tory of chronic rhinosinusitis with or without NP reported sta-
tistically significant improvement in the postoperative need for
hospitalization (p = 0.225), and the postoperative need for oral
steroids (p = 0.202), but not in the overall asthma control. 
Uri et al. (10) reported that in a group of 34 asthmatic patients
with massive polyposis, FESS did not improve the asthma

state, but had a statistically significant effect in prednisolone
intake (p = 0.046), and inhalations of bronchodilators 
(p = 0.001). Batra et al. (11) reported in a group of 17 patients
with CRS, nasal polyposis and concomitant, oral steroids-
dependent, that asthma statistically significant improved in
pulmonary function test FEV1 (p < 0.014) and use of oral
steroids (p = 0.048). Ragab et al. (25) reported in a group of 90
patients with CRS and asthma who underwent medical and
surgical therapy, a significant reduction in the use of systemic
steroids and the number of hospitalizations for asthma, as well
as a decrease in the mean use of bronchodilator inhalers in
both groups. Additionally, in the surgical group a significant
improvement in the use of bronchodilators, systemic steroids,
hospitalizations for asthma, overall asthma control and FEV1

was recorded. Finally, a trend of improvement in Asthma
Symptom Score, PEF, FEV1, was recorded in both groups.
Ehnhage et al. (12) found that FESS had statistically significant
effects on the subjective and objective parameters in 68
patients with asthma and nasal polyposis. FESS reduced nasal
symptoms, improved olfaction and NIPF, reduced asthma
symptoms and improved PEFR. Senior et al. (26) concluded in
their study that FESS in 30 patients with CRS and asthma had
positive impact in 89.9%, no change was reported in 11.1%,
while no patients reported worsening of the subjective mea-
surements for asthma. Regarding objective measurements, 46%
reported improvement in bronchodilator inhalers use and 65%
reported improvement in oral steroids use. Park et al. (27)

reported in their study in 79 patients with CRS and asthma,
80% improvement in the subjective measurements for asthma
and significant improvement in the need for hospitalization
and use for oral steroids for asthma. Finally, Goldstein et al. (28)

reported that in a group of 13 patients with bronchial asthma
and CRS refractory to medical treatment, FESS did not lead to
significant improvement in asthma symptoms (p = 0.72), asth-
ma medication (p = 0.82), FVC (p=0.54) and FEV1 (p = 0.92).

In our study, there were patients with persistent asthma,
requiring oral steroids and inhaled bronchodilators with
ACT™ scoring from 25 to 19 or less (any level of control) with
concomitant CRS with NP. The symptom baseline subjective
scoring (SNOT 22) could be of any degree. We did not define
how many of them suffered from allergic rhinitis or aspirin
sensitivity based on the prospective study of Bonfils and
Malinvaud (29) in sixty three patients with nasal polyposis and
possible asthma, who underwent FESS, which demonstrated
that specific treatment of allergy did not modify postoperative-
ly the symptoms intensity and steroid consumption for the
upper airway disease. 
Our results, regarding the disease of the upper respiratory tract
(CRS with NP), are in accordance with a long term prospective
randomized study by Rowe-Jones et al. about the effectiveness
of FESS on CRS with or without NP (30). In addition, our study
confirmed the discrepancy between subjective and objective
scoring regarding nasal symptoms. There was a tendency for
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improvement of the overall asthma control, not statistically sig-
nificant, with no difference between the proportions of patients
with good or very good overall asthma control during the fol-
low-up period. A very important decrease was recorded, from
8.1% to 0% in the proportion of non-controlled patients at six
months (p = 0.014) according to Asthma Control Test, which
would be very beneficial for the quality of life of the asthmatic
patients. Most of the patients reported significant improvement
of their asthma symptoms, which is in accordance with the
objective measurements (FEV1, FVC, PEF, FEV1/FVC) both
at six and twelve months follow-up.

There was a considerable decrease in use of bronchodilators
and systemic steroids, as well as in the number of hospitaliza-
tions for asthma. It is important to point out that there was sta-
tistically significant improvement of all VAS factors between
baseline, second and third set of investigations. The results
from SNOT 22 and SNOT 5 scoring were similar (improve-
ment) with major decrease of SNOT 5 (-1.6 ± 0.45 vs -0.9 ±
0.28), which means that FESS satisfied the expectations of the
patients on the most important items to them, offering maxi-
mum symptoms control and considerable influence in their
quality of life. Data confirmed that there was no correlation
between the endoscopic appearance score and subjective and
objective assessment of the asthmatic condition.
Finally, data from our study confirmed that there is a statisti-
cally significant improvement in all subjective and objective
measurements of nasal functions. It has to be pointed out that
none of the patients had anatomic variations such as nasal sep-
tal deviation, concha bullosa, or displaced uncinate process,
that could be considered as risk factors for developing CRS (3).
We believe that relieve of nasal blockage is a concomitant but
not the major cause of asthma improvement.

The influence of FESS in patients with asthma is attributed to
several mechanisms that seem to explain the link between
upper and lower airways. This surgical approach aims at the
restoration of normal nasal function (filtration, humidification,
heating of incoming air), thus protecting from irritation of the
lower airways. It is also well known that upper and lower air-
ways communicate with several mechanisms such as neural
reflexes and systemic pathways. FESS positively influences the
amount of inflammatory mediators that can induce symptoms
in the unified airways, reduce beta adrenergic blockade related
to chronic rhinosinusitis and reduce postnasal drip. On the
other hand, certain authors reported that sinus surgery has a
negative effect upon asthma. Lamblin et al. (31) in their study
concluded that sinus surgery had negative impact upon objec-
tive measurements (Spirometry) of bronchial function.

Asthma etiology still remains unclear. Our clinical study sup-
ports the hypothesis that FESS has a positive influence in the
lower airways function of the asthmatic patients preventing
from triggering asthma symptoms. Recorded improvement of

the subjective and objective parameters measured, should not
only be attributed to alleviation of upper airway symptoms and
to concomitant improvement of a patient’s quality of life, but
to the positive influence of FESS on the intrinsic mechanisms,
which probably control the link between upper and lower res-
piratory tract. Improvement of the subjective and objective
parameters measured reinforce our estimation that reduction
of nasal symptoms only, could not play the dominant role in
the post FESS condition of the lower respiratory tract and that
asthma could be considered and treated as an inflammatory
disease.

In conclusion, the data analysis of our study supports the
hypothesis that FESS could improve objective and subjective
measurements in patients with asthma and CRS with NP.
FESS significantly increased spirometry parameters measured
both at six and twelve months and decreased the proportion of
non-controlled patients according to the Asthma Control Test.
In addition, statistically significant beneficial effect was record-
ed regarding the need of asthmatic patients for hospitalization,
use of oral steroids and bronchodilator inhalers. Furthermore,
all the subjective and objective measurements regarding nasal
symptoms were significantly improved. Our data confirm that
FESS positively influences CRS with NP and concomitant
asthma and therefore should be considered when medical
treatment fails.
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