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nasal obstruction and anterior rhinorrhea. The physical 
impacts of each symptom were proportionally correlated 
to the symptom score before and after surgery. The quality 
of life (QOL) related to each symptom was clearly better 
at 6 weeks and remained steady at 7 months after surgery. 
In conclusion, olfactory disorders and postnasal rhinorrhea 
were the main remaining symptoms after sinus surgery 
despite a global improvement of symptoms and quality of 
life. The earlier time point to stabilize QOL outcomes of 
endoscopic sinus surgery could be suggested at 6 weeks 
after surgery.
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Introduction

Chronic dysfunction of the nose and sinuses remains a 
common medical complaint in the practice of otorhinolar-
yngology. Assessing objective outcomes after treatment 
in chronic sinonasal diseases is difficult. For this reason, 
numerous tools to describe burden of disease illness and 
treatment outcomes were developed. However, a poor rela-
tionship between symptoms and health-related quality of 
life (QOL) reported by patients and medical findings like 
those observed with computer tomography (CT) has been 
showed in many studies [1–4]. Wright and Agrawal [5] 
found that, in patients with nasal polyposis (NP), there was 
no significant correlation between patients’ response on 
the Chronic Sinusitis Survey questionnaire and endoscopic 
examination scores at any specific time after surgery. 
Numerous tools under questionnaire forms were developed 
to try to evaluate disease-related symptoms and treatment 
outcomes as well as the interactions of symptoms on QOL.

Abstract This prospective study assesses outcomes at 
6 weeks and 7 months after radical ethmoid surgery in 
65 patients with nasal polyposis using a new and detailed 
instrument, the DyNaChron questionnaire, which was filled 
in the day prior to surgery and at 6 weeks and 7 months 
after surgery at follow-up visits. Before surgery, the lead-
ing bothersome symptoms were olfactory disturbances 
(7.74 ± 2.81) and nasal obstruction (6.66 ± 2.28). After 
surgery (6th week and 7th month), there was a clear 
improvement of all symptoms including nasal obstruc-
tion, olfactory disturbances, anterior rhinorrhea, postnasal 
discharge, facial pain/headache and cough in comparison 
to baseline (p < 0.0001). Nasal obstruction was the most 
improved symptom (effect size of 2.24). At 7th post-
operative month, the sense of smell continued to improve 
slightly. By contrast, the postnasal discharge score that was 
significantly improved at 6th post-operative week tended to 
worsen at 7 months (p = 0.0045). Before surgery, strong 
psychosocial impacts were observed in association with 
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A large number of papers assess patients’ symptoms in 
chronic rhinosinusitis (CRS) without making the difference 
between CRS with or without nasal polyps because CRS 
and NP are currently considered as a continuum of diseases 
[6]. There are, however, arguments supporting that NP 
could be a specific disease of the ethmoid [7, 8]. In general, 
patients with NP have more severe loss of smell [9–11] and 
nasal obstruction [10, 12] compared with patients without 
polyps while they report less facial pain and headache [10–
12]. Deal et al. [13] also showed that patients with NP have 
more severe symptoms with less improvement after sur-
gery, higher CT scores at presentation, and a significantly 
higher need for revision surgery than those without polyps.

Patients with NP reported symptomatic benefits from 
the endoscopic surgery, independently of the type of sur-
gery (polypectomy, functional ethmoidectomy, or radical 
ethmoid surgery) [14–16]. The assessment of QOL is rec-
ognized as an important alternative outcome measure after 
treatment [17]. Until now, many specific questionnaires 
have been developed to assess the QOL of patients with 
CRS. However, no validated disease-specific instrument is 
available to assess patients’ QOL linked to NP disease [17].

The aims of the present study were to assess quality-
of-life outcomes at 6 weeks and 7 months after radical 
ethmoid surgery for NP, using a new and detailed instru-
ment—the DyNaChron questionnaire (Dysfonctionnement 
Nasal Chronique in French or Chronic Nasal Dysfunction 
in English) which has been validated on a large sample of 
patients in a prospective multicenter study [18].

Patients and methods

Patients

All patients suffering from NP who were operated in our 
university hospital from January 2010 to December 2011 
were enrolled in this prospective study. Only patients fill-
ing in the DyNaChron questionnaire before 6 weeks and 
7 months after surgery were taken into account to analysis. 
NP was diagnosed with endoscopic examination and CT 
scan at initial visit. Surgery was indicated when medical 
treatment failed to control the symptoms. All patients were 
operated on both ethmoid using the nasalization procedure 
[16, 19, 20] with middle and superior turbinate preserva-
tion. Additionally, septoplasty was performed if necessary. 
No systemic corticosteroid or antibiotic treatment was 
given before or after the surgery. Washing the nose with 
isotonic saline by means of a syringe at least three times a 
day and once daily intranasal steroid treatment were started 
the day after surgery and strongly recommended for the 
long term. This study was approved by the Institutional 
Review Board of Nancy University Hospital, France.

Evaluation of symptoms and quality of life

All data were collected prospectively using the DyNaChron 
questionnaire. This questionnaire includes 78 items divided 
into 6 domains and explores both the physical and psycho-
social repercussions of functional chronic nasal diseases. 
Each item is scored 0–10, with 0 meaning no discomfort 
at all and 10 meaning unbearable discomfort. The six main 
symptoms of chronic nasal dysfunction explored with this 
tool are nasal obstruction, anterior rhinorrhea, postnasal 
discharge, olfactory disturbances, facial pain/headache and 
cough. Physical and psychosocial impacts are assessed for 
each symptom with different number of items. Psychosocial 
impacts of each main symptom are assessed with the same 
four questions. Physical impacts are assessed with different 
number and specific questions related to each main symp-
tom, 8 for nasal obstruction, 7 for anterior rhinorrhea, 6 for 
postnasal discharge, 8 for olfactory/gustative disturbances, 
13 for facial pain, and 6 for cough. Patients were asked to 
rate their symptoms and related impacts on the DyNaChron 
questionnaire by considering their nasal discomfort over the 
last 15 days. The questionnaire was filled in the day prior to 
surgery and at 6 weeks and 7 months after surgery at follow-
up visits in the waiting room before the medical visit.

Statistics

Continuous variables were expressed as mean ± standard 
deviation and categorical variables were expressed as fre-
quencies and percentages. The paired Student’s t test was 
used to evaluate the improvement of each symptom and 
each impact in comparison with pre-operative scores. For 
physical impacts, because of the unbalanced number of 
items in each domain, we rescaled by summing of all physi-
cal items of each domain, then dividing by the number of 
items of each domain. These results were finally multiplied 
by 10. So, the total physical impact scores of each symptom 
varied from 0 to 100. Regarding psychosocial impacts, there 
were four items for each main domain. We converted the 
total score of psychosocial impacts related to each domain 
on a 0–100 scale (total scores were divided by 4 then mul-
tiplied by 10). The effect size—the average change divided 
by the baseline standard deviation—at ≥0.5 was defined as 
the threshold of discrimination for changes in health-related 
QOL for chronic diseases [21]. Statistical analyses were 
performed using SAS V9.1 software (SAS Inst., Cary, NC) 
and two-sided p value <0.05 was considered significant.

Results

A total of 65 patients (mean age 51 ± 12.8 years) 
answered the DyNaChron questionnaire before surgery, 
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6 weeks (mean 40.9 ± 9.7 days) and 7 months (mean 
261.7 ± 29.8 days) after surgery. Of those, 34 patients 
(52.31 %) were male and 38 patients (58.46 %) had a his-
tory of previous sinus surgery.

Main symptoms before surgery (Table 1)

Before surgery, the leading bothersome symptoms in 
patients with NP were sense of smell disturbances (score 
was 7.74 ± 2.81) and nasal obstruction (6.66 ± 2.28). 
The anterior rhinorrhea and postnasal discharge scores 
were similar (4.85 ± 3.42 and 5.08 ± 3.20, respec-
tively, p = 0.66). There was a significant difference 
between nasal obstruction score and anterior rhinorrhea 
(p < 0.0001) or postnasal discharge scores (p = 0.0027). 
The facial pain score (4.12 ± 3.59) was significantly 
lower than scores for nasal obstruction (p < 0.0001) and 
olfactory disturbances (p < 0.0001), but was not sig-
nificantly different from anterior rhinorrhea (p = 0.13), 
postnasal discharge (p = 0.0503) and cough (p = 0.056). 
The cough score (3.05 ± 3.22) was lower than the other 
symptom scores (p < 0.0001 for nasal obstruction, 
anterior rhinorrhea, postnasal discharge, and olfactory 
disturbances).

Evolution of symptoms after surgery (Table 1; Fig. 1)

At 6 weeks after surgery, there was a clear improvement 
of all symptoms in comparison to baseline (p < 0.0001). 
Nasal obstruction was the most improved symptom (score 
from 6.66 to 1.56 corresponding to an effect size of 2.24, 
which, by convention, is considered a large improve-
ment in health-related QOL [21]). The effect-size for 
other symptoms was 1.42 (sense of smell), 1.04 (postna-
sal drip), 1.0 (anterior rhinorrhea), 0.62 (pain), and 0.58 
(cough).

At 7 months after surgery, nasal obstruction showed a 
steady improvement, whereas sense of smell continued to 
improve slightly (the score was 3.75 ± 3.56 at 6 weeks and 
became 3.46 ± 3.60 at 7 months, p = 0.49). By contrast, 
the postnasal discharge score tended to worsen (the score 
changed from 1.75 ± 2.18 at 6 weeks to 2.82 ± 2.78 at 
7 months, p = 0.0045).

Figure 1 shows that the nasal obstruction score was 
strongly reduced at 6 weeks (p < 0.0001) and remained 
steady at 7 months after surgery. The olfactory disturbance 
score was strongly reduced at 6 weeks (p < 0.0001) and 
continued to decrease slightly (p = 0.49). Also, the anterior 
rhinorrhea and postnasal discharge scores were strongly 
reduced at 6 weeks (p < 0.0001), but went up strongly for 
postnasal discharge (p = 0.0045) at 7 months. The facial 
pain and cough scores diminished moderately at 6 weeks 
and remained stable at 7 months after surgery.

Physical impacts (Table 2 and Fig. 2)

The physical impacts of each symptom were proportion-
ally correlated to the symptom score and strongly improved 
after surgery (p < 0.05, all results of statistical tests were 
not shown in the Table 1). Physical impacts were the high-
est for olfactory disturbances before and after surgery, 
whereas nasal obstruction, anterior rhinorrhea and postna-
sal discharge impact moderately on physical fields. Facial 
pain and cough had the less physical impacts.

Table 1 shows that nasal obstruction had pre-operatively 
strong impacts on the ability to smell (mean score was 
7.68 ± 2.96), to breathe through the mouth (6.12 ± 3.03), to 
fall asleep (5.37 ± 2.90) and to exercise (5.65 ± 3.28). For 
anterior rhinorrhea, the need to blow the nose in the morning 
was the most bothering impact (mean score was 6.0 ± 3.01) 
then the need to sniff the nose (5.93 ± 2.86). For postna-
sal discharge, the more bothersome impacts were the need 
to clear the throat (mean score was 4.58 ± 3.14), the feel-
ing of mucus stuck in the throat (4.65 ± 3.36), the need to 
spit (4.67 ± 3.29), hoarseness (4.39 ± 3.32) and the distur-
bance of sleep (3.83 ± 3.23). Sense of smell had the high-
est impact scores before and after surgery with the inability 
to detect dangerous smells (mean score was 7.0 ± 3.65) and 
cooking smells (7.06 ± 3.50), to smell hygiene products 
(7.05 ± 3.42), to smell personal body odors her/him-self 
(6.92 ± 3.45), to detect unpleasant smells (6.65 ± 3.71). 
Physical impacts of other domain are detailed in Table 1.

Psychosocial impacts

Pre- and post-operative psychosocial impacts of each domain 
are detailed in Table 1. Before surgery, strong psychosocial 
impacts were observed in association with nasal obstruction 
and anterior rhinorrhea (with a similar psychosocial score, 
p = 0.13), then to facial pain and olfactory disturbances. At the 
two assessment points after surgery, the psychosocial impacts 
of all symptoms were decreased. Facial pain and olfactory 
disturbances became, however, the most bothersome psycho-
social impacts in comparison to the other symptom-related 
impacts (p < 0.05) at 6 weeks after surgery. At 7 months, facial 
pain remained the main symptom that impacted severely on 
the psychosocial side in comparison to nasal obstruction 
(p = 0.008), or postnasal drip (p = 0.026) (Fig. 3). There was 
no significant difference between psychosocial impacts of 
facial pain and those of olfactory disturbances (p = 0.4), ante-
rior rhinorrhea (p = 0.052) and cough (p = 0.22).

Discussion

NP is not a life-threatening disease, but our study shows 
that this chronic disease can severely disturb patients’ QOL. 
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Table 1  Mean DyNaChron 
scores (±standard deviation) of 
each symptom and physical as 
well as psychosocial impacts 
before and after surgery (with 
0 meaning no discomfort at all 
and 10 meaning unbearable 
discomfort)

Before surgery 6 weeks after surgery 7 months after surgery

Nasal obstruction 6.66 ± 2.28 1.56 ± 1.93 1.69 ± 2.26

Nasal voice 5.86 ± 3.12 1.18 ± 1.99 1.22 ± 2.10

Breathe through the mouth 6.12 ± 3.03 1.03 ± 1.73 1.02 ± 2.03

Chew or swallow food 3.38 ± 3.39 0.38 ± 1.11 0.46 ± 1.20

To smell 7.68 ± 2.96 1.94 ± 3.02 1.82 ± 2.80

To fall asleep 5.37 ± 2.90 0.75 ± 1.55 0.98 ± 1.77

Night awakening 4.92 ± 2.92 0.75 ± 1.47 0.77 ± 1.75

Physical exertion 5.14 ± 3.12 0.92 ± 1.62 1.06 ± 2.09

Doing a sport 5.65 ± 3.28 0.71 ± 1.59 0.91 ± 1.98

Affect your moods 4.20 ± 3.01 0.75 ± 1.65 0.57 ± 1.33

Ability to concentrate 3.48 ± 2.89 0.63 ± 1.24 0.66 ± 1.66

Relationships with others 3.89 ± 2.86 0.68 ± 1.53 0.60 ± 1.49

Affect patients’ everyday life 5.06 ± 3.11 0.85 ± 1.65 0.88 ± 1.89

Moist or runny nose 4.85 ± 3.42 1.43 ± 1.91 1.85 ± 2.16

Need to blow your nose 5.84 ± 2.80 1.89 ± 1.97 2.27 ± 2.32

Need to sniff 5.93 ± 2.86 1.61 ± 2.22 1.73 ± 2.20

Pick the nose 4.61 ± 3.03 2.11 ± 2.58 2.08 ± 2.48

When eating 3.43 ± 3.02 0.63 ± 1.34 0.86 ± 1.80

When speaking 3.94 ± 3.10 0.72 ± 1.33 0.85 ± 1.49

Blow the nose at night 4.45 ± 3.09 0.77 ± 1.57 1.02 ± 1.65

Blow the nose in the morning 6.00 ± 3.01 1.84 ± 2.21 1.94 ± 2.54

Affect your moods 4.09 ± 2.88 0.63 ± 1.40 0.74 ± 1.55

Ability to concentrate 3.23 ± 2.84 0.78 ± 1.44 0.71 ± 1.27

Relationships with others 3.20 ± 2.79 0.64 ± 1.36 0.72 ± 1.41

Affect patients’ everyday life 4.58 ± 2.98 0.75 ± 1.43 1.25 ± 1.94

Posterior discharge 5.08 ± 3.20 1.75 ± 2.18 2.82 ± 2.78

Clear your throat 4.58 ± 3.14 1.69 ± 2.21 2.62 ± 2.70

Mucus stuck in throat 4.65 ± 3.36 1.66 ± 2.30 2.02 ± 2.65

Need to cough 3.54 ± 3.13 1.23 ± 2.16 1.62 ± 2.37

Need to spit 4.67 ± 3.29 1.70 ± 2.47 2.54 ± 3.06

Affects your voice (hoarseness) 4.39 ± 3.32 1.36 ± 2.03 1.57 ± 2.30

Disturbs your sleep 3.83 ± 3.23 0.69 ± 1.57 1.18 ± 2.00

Affect your moods 2.74 ± 2.72 0.50 ± 1.02 0.69 ± 1.54

Ability to concentrate 2.39 ± 2.69 0.50 ± 0.99 0.65 ± 1.41

Relationships with others 2.63 ± 2.65 0.53 ± 1.18 0.71 ± 1.53

Affect patients’ everyday life 3.03 ± 3.02 0.64 ± 1.26 0.95 ± 1.72

Sense of smell impairment/loss 7.74 ± 2.81 3.75 ± 3.56 3.46 ± 3.60

Detect dangerous smells 7.00 ± 3.65 3.70 ± 3.90 2.92 ± 3.70

Detect cooking smells 7.06 ± 3.50 3.78 ± 3.84 2.85 ± 3.57

Recognize the taste of foods 6.54 ± 3.51 3.05 ± 3.43 2.65 ± 3.51

Smell hygiene products 7.05 ± 3.42 3.56 ± 3.80 2.91 ± 3.63

Detect unpleasant smells 6.65 ± 3.71 3.48 ± 3.69 2.98 ± 3.79

Smell your personal body odors 6.92 ± 3.45 3.41 ± 3.67 2.51 ± 3.62

Smell bodily odors of others 5.55 ± 3.80 3.09 ± 3.42 2.37 ± 3.53

Recognize sweet or salty taste 2.48 ± 3.35 1.11 ± 2.36 1.23 ± 2.60

Affect your moods 3.46 ± 3.24 1.25 ± 2.20 1.00 ± 2.15

Diminish your sex drive 2.72 ± 3.13 0.78 ± 1.69 0.86 ± 2.08

Relationships with others 2.69 ± 3.19 1.16 ± 2.35 0.92 ± 2.31

Affect patients’ everyday life 3.88 ± 3.72 1.89 ± 2.99 1.46 ± 2.86
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Table 1  continued Before surgery 6 weeks after surgery 7 months after surgery

Facial pain 4.12 ± 3.59 1.89 ± 2.44 1.98 ± 2.43

Feel sick or vomit 1.05 ± 2.18 0.46 ± 1.32 0.35 ± 1.01

Feel discomfort because of noise 2.40 ± 3.00 1.13 ± 1.78 1.08 ± 2.14

Bothered by light 2.12 ± 2.92 1.09 ± 1.16 0.98 ± 2.03

Carry out physical daily activities 2.22 ± 3.07 0.89 ± 1.81 1.15 ± 2.09

Problems with your eyesight 2.20 ± 2.94 0.83 ± 2.00 0.88 ± 1.76

Watering eyes 1.98 ± 2.73 0.73 ± 1.38 0.91 ± 2.04

Eye redness 1.26 ± 2.24 0.66 ± 1.32 0.55 ± 1.46

Eyelid swell 1.38 ± 2.39 0.73 ± 1.58 0.52 ± 1.38

Sweating on the forehead or face 1.35 ± 2.29 0.56 ± 1.34 0.65 ± 1.46

Stuffy nose during painful crisis 3.63 ± 3.74 0.69 ± 1.40 1.28 ± 2.35

Moist or runny noise painful crisis 2.88 ± 3.57 0.83 ± 1.45 1.29 ± 2.38

Pain in the eyes 1.63 ± 2.59 1.05 ± 2.10 0.66 ± 1.46

Leaning your head forward 2.94 ± 3.58 1.56 ± 2.46 1.40 ± 2.28

Affect your moods 3.42 ± 3.32 1.27 ± 2.41 1.48 ± 2.22

Ability to concentrate 3.31 ± 3.19 1.34 ± 2.12 1.29 ± 1.96

Relationships with others 2.91 ± 3.13 1.12 ± 2.05 1.17 ± 2.01

Affect patients’ everyday life 3.22 ± 3.27 1.32 ± 2.23 1.18 ± 2.05

Cough 3.05 ± 3.22 1.19 ± 2.17 1.71 ± 2.58

Disturb your sleep 2.58 ± 3.09 0.78 ± 1.92 1.00 ± 2.16

Causes you to spit 3.03 ± 3.12 1.20 ± 2.32 1.57 ± 2.59

Causes you to vomit 0.95 ± 2.01 0.25 ± 1.10 0.22 ± 0.65

Make you feel tired 2.68 ± 3.19 0.69 ± 1.65 1.20 ± 2.44

Triggers urinary incontinence 1.31 ± 2.83 0.61 ± 1.80 0.86 ± 2.47

Causes a headache 1.94 ± 3.06 0.62 ± 1.65 0.71 ± 1.67

Affect your moods 2.63 ± 3.20 0.78 ± 1.91 1.17 ± 2.37

Ability to concentrate 2.22 ± 2.91 0.66 ± 1.77 0.86 ± 2.11

Relationships with others 2.23 ± 2.91 0.59 ± 1.50 0.66 ± 1.83

Affect patients’ everyday life 2.31 ± 2.92 0.61 ± 1.42 1.02 ± 2.27

Fig. 1  Intensity of each symp-
tom before and after surgery in 
patients with NP
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These interactions on QOL were closely related to six main 
symptoms of NP: nasal obstruction, anterior rhinorrhea, 
postnasal drip, loss in the sense of smell, facial pain/head-
ache, and cough. Improvement of symptoms and QOL after 
surgery for NP was well documented [9, 14, 22–26].

Patients’ reports of symptoms and impacts on QOL 
revealed to be different among studies. Olfactory distur-
bances have been reported either as the most severe [27] 
or the least severe symptom [28] when assessing symptoms 
before surgery. Headache as well as postnasal discharge 

Table 2  Mean DyNaChron scores of physical and psychosocial impacts related to each domain

All mean scores at 6 weeks and 7 months after surgery were significantly different to those at baseline (p < 0.0001, Student’s t test)

Physical impacts (/100 points) Psychosocial impacts (/100 points)

Before surgery 6 weeks after 
surgery

7 months after 
surgery

Before surgery 6 weeks after 
surgery

7 months after 
surgery

Nasal obstruction 55.0 ± 20.9 10.3 ± 15.6 10.5 ± 16.8 41.6 ± 25.9 7.4 ± 13.6 6.8 ± 14.6

Anterior rhinorrhea 48.8 ± 22.4 13.7 ± 15.4 15.3 ± 17.5 37.8 ± 25.8 7.0 ± 13.3 8.5 ± 13.5

Postnasal drip 43.1 ± 27.6 13.9 ± 18.2 19.2 ± 21.1 27.0 ± 24.4 5.4 ± 10.2 7.5 ± 13.6

Olfactory disturbances 66.8 ± 32.6 34.4 ± 34.9 27.4 ± 34.6 31.9 ± 29.3 12.7 ± 19.7 10.6 ± 21.5

Facial pain 20.8 ± 22.9 8.7 ± 13.3 9.0 ± 13.5 32.1 ± 31.1 12.6 ± 21.5 12.8 ± 19.5

Cough 20.8 ± 24.1 6.9 ± 15.0 9.3 ± 16.5 23.7 ± 29.0 6.6 ± 16.0 9.3 ± 20.1

Fig. 2  Physical impacts related 
to each symptom before and 
after surgery in patients with 
nasal polyposis
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Fig. 3  Psychosocial impacts 
related to each symptom before 
and after surgery in patients 
with nasal polyposis
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has been reported either to improve after surgery [11] or 
not at all [29]. These controversies may be explained by 
heterogeneity in studied populations (including the mixture 
of CRS with or without polyps) as well as in instruments 
for assessment. Our findings are in accordance with the 
results of some studies in which CRS and NP are consid-
ered as two different entities [9, 11, 30]. Before treatment, 
major complaints of patients with NP were found to be 
impairment/loss of smell, nasal obstruction [9, 11], and rhi-
norrhea [30] while patients with CRS presented with more 
facial pain and headache [11, 30].

Our results show that NP patients with nasal obstruction 
rated a high score of discomfort for smelling, breathing, 
sleep, and physical exertion. Serrano et al. [31] reported 
that NP had a twofold higher risk of sleep disturbance than 
controls. Nasal obstruction is due to polyps which block 
the nasal airflow. This blockage disturbs the nasal respira-
tion and by consequence the sleep. Sleep impairment can 
likewise be caused by the release of inflammatory media-
tors [32]. By consequence, patients feel tired during the 
day influencing the psychosocial side. In our study, patients 
reported an important improvement of nasal obstruction as 
well as its physical and psychosocial impacts after surgery 
as nasal cavities becomes free.

The sense of smell is essential in our everyday life in 
exploring the environment. The olfactory disturbances lead 
to concerns related to food enjoyment, self-hygiene main-
tenance, domestic accidents as well as mood disorders and 
sexual activities [33]. Our results showed the same ascer-
tainments in patients with NP, in whom the impairment/
loss of smell was the leading complaint before surgery. 
The importance of olfactory loss in patients with NP may 
be due to the presence of respiratory epithelial adenoma-
toid hamartoma besides eosinophilic polyps in the olfac-
tory clefts [34]. Despite the important change of olfactory 
scores after surgery for NP, the impairment/loss of smell 
remained an important residual symptom at 6 weeks and 
7 months postoperatively. After surgery, patients still had 
the same concerns, but the intensity was less important than 
before surgery thanks to surgical benefit. We observed that 
smell disturbances were rated with a highest score of symp-
tom discomfort, but were not rated as the most unbearable 
psychosocial impacts. It could be explained by the patients’ 
ignorance or habituation for these troubles.

Rhinorrhea may reflect indirectly the inflammatory phe-
nomenon of the sinonasal mucosa. Rhinorrhea is the most 
bothersome symptom in some patients and the main symp-
tom which patients wished to get rid of. We showed the 
postnasal rhinorrhea tended slightly to go up at 7 months 
after surgery. This useful information allows clinician to 
warn their patients before surgery. The increased postna-
sal rhinorrhea scores at 7 months after surgery probably 
reflects the chronic state of the inflammatory disease which 

underlines NP. In our practice, the endonasal steroid treat-
ment is systematically recommended for the long term in 
patients with NP after surgery to control the inflammatory 
phenomenon. We did not assess, however, the possible rela-
tionship between the compliance of intranasal steroid treat-
ment and recurrence of postnasal discharge.

Moderate or severe facial pain/headache was reported 
in only 16–18 % of patients with NP [35, 36]. The co-
existence of neurologic facial pain/headache and nasal dis-
ease complicates the diagnosis and the adapted treatment. 
Daudia and Jones reported 29 % of patients with migraine 
(15/51) had co-existing nasal disease [37]. About a half of 
patients with NP reported very mild to severe pain in our 
study. This could be due to the tool used to assess the pain. 
In fact, the 0- to 10-point analog scale is shrewder than 
the 5-point or 3-point scales and allows to detect a mini-
mal complaint. The mean score of facial pain/headache was 
considered as mild–moderate pre-operatively (4.12/10) and 
very mild postoperatively (1.89 and 1.98/10). It signifies 
that surgery of NP improved facial pain/headache. Physi-
cal impacts of facial pain/headache were decreased more 
importantly than psychosocial impacts.

Cough was the least complaint in terms of frequency 
as well as intensity among six main domains. Its impacts 
seem more important on psychosocial field than physical 
field before surgery. Once again, endoscopic surgery can 
improve cough and its impacts in patients with NP. The 
cough improvement may be due to improvement of either 
postnasal rhinorrhea or lower airway inflammation [22].

QOL in patients with NP was assessed, over different 
studies, by different instruments including generic and spe-
cific questionnaires. In 1997, the American Academy of 
Otolaryngology—Head and Neck Surgery Rhinosinusitis 
Task Force suggested that the results of endoscopic out-
come studies are best evaluated by both VAS severity scor-
ing and QOL assessment [38]. Van Oene et al., in a system-
atic review published in 2007, identified that the RQLQ and 
RSOM-31 were the top scoring instruments with adequate 
levels of discriminate validity and responsiveness for rhi-
nosinusitis on the basis of criterion for quality-assessment 
[39]. In 2012, we published a new questionnaire (DyNaCh-
ron) to assess six main symptoms (nasal obstruction, ante-
rior rhinorrhea, postnasal drip, olfactory reduction or loss, 
facial pain/headache, and cough) and consequences in 
patients with a chronic nasal dysfunction [18]. This ques-
tionnaire includes items evaluated with a 0–10 point scale 
allowing to assess small changes and responds to criterion 
for quality-assessment. The DyNaChron questionnaire 
allows not only to globally assess the symptoms’ severity 
and interactions with QOL, but also to evaluate outcomes 
of NP treatment.

Our results show that QOL outcomes tend to stabilize 
at 6 weeks after surgery for NP in the majority of nasal 
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symptoms except rhinorrhea. This study does not allow 
conclusions about sustained benefit for symptoms and 
QOL changes that would occur beyond 7th post-operative 
months. However, Soler et al. found that QOL outcomes 
after ESS stabilized among 6-, 12-, and 20-month follow-
up time points [26]. Also, Hopkins et al. found a relative 
stabilization of SNOT-22 scores at 3, 12 and 36 months 
after surgery for NP [14]. Thus, we could speculate that the 
early time point to evaluate stabilized QOL outcomes of 
ESS is at 6 weeks after surgery.

Treatment decision of NP is essentially based on sub-
jective patients’ complaints. So, treatment outcomes of 
NP have to be assessed with symptom-related question-
naires looking at interaction with QOL. It means that sur-
gical success should be determined by the patient and not 
the surgeon [25]. Awareness of the probability of specific 
symptom improvement after endoscopic surgery permits 
more accurate estimations of surgical success in individual 
patients [40]. This information allows clinician to know 
what their patients wait for and to inform them of possible 
outcomes of the treatment. It also aids the patient to con-
sider the risks and benefits of the surgical treatment even if 
there is a low surgery-related complication [14]. In terms 
of follow-up, the questionnaire DyNaChron can give to the 
clinician important feedback. It also guides the physician, 
in terms of future care, to draw a strategy in order to better 
treat his patients according to their complaints.

Conclusion

The DyNaChron questionnaire allows assessing the symp-
tom-related severity and QOL before as well as after sur-
gery for NP. This study shows that impairment in or loss 
of smell and postnasal rhinorrhea were the main remaining 
symptoms after sinus surgery despite a global improvement 
of symptoms and QOL. The earlier time point to stabilize 
QOL outcomes of ESS could be suggested at 6 weeks after 
surgery.
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