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Background: Controlled prospective studies are needed to
determine whether surgical treatment in fact has an effect
additive to that of medical treatment of nasal polyposis.
Objective: We sought to compare the effect of medical treat-
ment versus combined surgical and medical treatment on
olfaction, polyp score, and symptoms in nasal polyposis.
Methods: Thirty-two patients with nasal polyposis and sym-
metrical nasal airways were randomized to unilateral endo-
scopic sinus surgery after pretreatment with oral prednisolone
for 10 days and local nasal budesonide bilaterally for 1 month.
Postoperatively, patients were given local nasal steroids
(budesonide). Patients were evaluated with nasal endoscopy,
symptom scores, and olfactory thresholds. They were followed
for 12 months.
Results: The sense of smell was improved by the combination
of local and oral steroids. Surgery had no additional effect.
Symptom scores improved significantly with medical treat-
ment alone, but surgery had additional beneficial effects on
nasal obstruction and secretion. After surgery, the polyp
score decreased significantly on the operated side but
remained the same on the unoperated side. Twenty-five per-
cent of the patients were willing to undergo an operation also
on the unoperated side at the end of the study.
Conclusions: Medical treatment seems to be sufficient to treat
most symptoms of nasal polyposis. When hyposmia is the pri-
mary symptom, no additional benefit seems to be gained from
surgical treatment. If nasal obstruction is the main problem
after steroid treatment, surgical treatment is indicated. Selec-
tion of those who will benefit from surgery should be based on
the patient’s symptoms and not on the examiner’s polyp score.
(J Allergy Clin Immunol 2001;107:224-8.)
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Nasal polyposis, a common inflammatory condition
seen in 1% to 2% of the adult population in Europe,1 does
not appear to be a disease per se but rather the result or
expression of underlying mucosal pathology. Its cause is
not yet fully understood.2-4 However, nasal polyposis is
often associated with intrinsic asthma and aspirin/non-
steroidal anti-inflammatory drug intolerance. The condi-
tion may seriously affect the quality of life.5 Many patients
have a reduced sense of smell, nasal obstruction, secretion,
and sometimes headache and a feeling of pressure over
their sinuses. Moreover, the nasal polyps may obliterate
the sinus ostia and predispose for infections in the sinuses.

The treatment of nasal polyposis is debated. Surgical or
medical treatment or both have been recommended as the
treatment of choice. The rationale for surgery of the
ostiomeatal complex was first advocated by Messer-
klinger.6 In the last decade, a number of studies have
reported good results after endoscopic sinus surgery (eg,
marked improvement of nasal blockage)7 in nasal polyp-
osis. However, according to the “Position statement on
nasal polyps,”8 medical treatment should be used for at
least 1 month before surgery is contemplated in patients
with typical nasal polyposis because some studies have
indicated that in those patients who respond to medical
treatment, no additional treatment is necessary. Thus Lild-
holdt et al9 compared a single intramuscular depot injec-
tion of betamethasone with that of snare polypectomy,
followed by a maintenance dose of topical nasal beclometh-
asone dipropionate for 1 year. The improvement was
found to be similar in the medically and surgically treat-
ed groups. In a 3-phase trial in 126 patients with bilateral
nasal polyposis, the same author reported the results of
the first double-blind phase,10 in which they compared the
effects of budesonide nasal Turbuhaler, 400 or 800 µg/d,
and placebo for 1 month. The treatment was successful in
82% of patients treated with budesonide powder versus
43% in the placebo group.

Thus there is a dearth for controlled prospective stud-
ies to determine whether surgical treatment in fact has an
effect additive to that of medical treatment. The aim of
this study was to compare the effect of medical treatment
with that of combined surgical and medical treatment of
nasal polyposis, regarding olfaction, nasal symptoms,
and polyp score.
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METHODS

Inclusion and exclusion

Thirty-two consecutive patients (17 men and 15 women) with
nasal polyposis recruited from the Outpatient Clinic of the Depart-
ment of Otorhinolaryngology, Karolinska Hospital, were included.
The subjects were 22 to 64 years old (median, 48 years) at the time
of surgery. Regarding nasal anatomy and extent of nasal polyposis,
they all had symmetrical nasal airways, as judged by endoscopy and
anterior rhinoscopy. On the first visit, the polyp score was not
allowed to differ by more than 1 point between the nasal cavities or
be less than 1 on either side (Table I). All subjects who had a histo-
ry of nasal surgery, severe systemic disease (eg, diabetes), or smok-
ing more than 20 cigarettes daily were excluded.

Procedure

A schematic representation of the procedure is shown in Fig 1.
The patients were first treated with oral prednisolone for the first 10
days (40 mg daily for 3 days, followed by a reduction of 5 mg daily)
supplemented with nasal budesonide bilaterally (Rhinocort Tur-
buhaler, 400 µg/d) for 1 month. The patients were then randomized
to surgery on the right or left side. The operation was followed by
administration of nasal budesonide bilaterally (Rhinocort Tur-
buhaler, 400 µg/d) for 1 year postoperatively. Patients were
processed from December 1994 through May 1997. The operations
were performed by the 4 senior authors. The study was approved by
the local ethics committee at the Karolinska hospital.

Evaluation

A schematic presentation of the study evaluation is shown in Fig
2. The patients were evaluated with nasal endoscopy and symptom
scores by using the visual analogue scale graded from 0 (no symp-
toms) to 10 cm (maximum severity of symptoms) before treatment,
before surgery, and 1, 3, 6, and 12 months after surgery. Polyp
scores (Table I) were evaluated by using nasal endoscopy after
application of local anesthesia and a decongestant (Nafazolin
hydrochloride and Lidocaine hydrochloride, 0.02% and 3.4%).
Olfactory thresholds were determined with the butanol test before
treatment, preoperatively, and 3 and 12 months postoperatively.

At the end of the study, all patients were asked if they wanted to
undergo an operation on the unoperated side.

Olfactory thresholds

The olfactory threshold test, described by the Connecticut
Chemosensory Clinical Research Center, uses aqueous dilutions of
1-butanol (n-butyl alcohol) as the odorant. The highest concentra-
tion (4%) in deionized water is called dilution step 0, and then the
solution is diluted by successive factors of 3 to step 13. The test

solutions were presented in squeezable polyethylene bottles. Olfac-
tory thresholds were considered normal at a dilution threshold of
8.0.11 Testing began with a low concentration of butanol dilution
and a blank. The subject had to decide which smelled the strongest.
If the answer was wrong, the concentration was increased; if the
answer was correct, the subject was given a bottle containing a solu-
tion with the same concentration and a blank. Five correct answers
in a row were regarded as the olfactory threshold. Each nostril was
tested separately, and the other nostril was occluded.

Surgery

Endoscopic sinus surgery was performed after achievement of
general anesthesia. Local anesthesia with Lidocaine hydrochloride,
10 mg/mL, and epinephrine, 5 µg/mL, was also used to minimize
bleeding and improve visualization. The extent of the surgery was
determined by the disease but always included uncinectomy, anterior
ethmoidectomy, and exploration of the posterior ethmoids. If the pos-
terior cells were involved, surgery was continued posteriorly with
posterior ethmoidectomy and in some cases with sphenoidotomy. The
ostium to the maxillary sinus was enlarged, and diseased mucosa
from the frontonasal recess was removed. If there was a pneumatized
concha bullosa (when the middle turbinate was pneumatized), the lat-
eral mucosa and bone were usually removed to decompress the
ostiomeatal complex. Care was taken to preserve an intact mucosa.

Statistical analysis

The Wilcoxon signed rank test was used for the statistical analy-
sis. A P value of less than .05 was considered significant. In the fig-
ures results are presented as mean values.

Drugs

We used budesonide (Rhinocort Turbuhaler) and prednisolone
(Prednisolone).

FIG 1. Schematic presentation of study procedure. ESS, Endo-
scopic sinus surgery.

TABLE I. Polyp scoring

Polyps were scored (0-3) according to endoscopic appearance:
0: No polyposis
1: Mild polyposis (small polyps not reaching the upper edge of

the inferior turbinate)
2: Moderate polyposis (medium polyps between the upper and

lower edges of the inferior turbinate)
3: Severe polyposis (large polyps reaching the lower edge of the

inferior turbinate, polyps from posterior ethmoidal sinuses, or
both)

FIG 2. Schematic presentation of study evaluation. VAS, Visual
analogue scale.
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RESULTS

Symptom scores

Reduced sense of smell, nasal obstruction, and nasal
secretion were common symptoms, but only a few patients
complained of headache or a feeling of pressure over their
sinuses. Before treatment, no significant difference in the
scores for the 5 symptoms was found between the operated
and unoperated sides. All of these nasal symptoms
improved significantly during the first month of treatment
with the combination of oral and local steroids (Fig 3, A-E).
The sense of smell and nasal secretions on both sides con-

tinued to improve during the first month after surgery (Fig
3, A and B). However, the sensation of nasal obstruction
improved from before the operation to 1 month after the
operation on the operated side alone (Fig 3, C).

There was no difference in symptom scoring from 1 to
12 months postoperatively for the 3 main symptoms (Fig
3, A-C). However, a significant improvement in the sense
of smell occurred from 6 to 12 months postoperatively on
both sides (Fig 3, A), and the symptom score for obstruc-
tion and nasal secretions became significantly worse
from 3 to 6 months after surgery on the operated side
(Fig 3, B and C). Apart from these differences, no other
changes in the symptom scores were noted after the
examination 1 month after surgery.

One year after surgery, patients noted no significant
difference in the sense of smell between the 2 sides.
However, surgery had improved the sensation of nasal
obstruction, nasal secretions, and pressure over the sinus-
es (Fig 3, A-C and E).

All patients were offered an operation of the unoperat-
ed side at the end of the study. Twenty-five percent of the
patients requested additional surgery because of remain-
ing problems.

Polyp score

Endoscopically evaluated polyp scores are illustrated
in Fig 4. Before treatment or preoperatively, no significant
difference was found in the polyp scores between the
operated and unoperated sides. Preoperative treatment
resulted in a significant reduction in the polyp score. After

A B

FIG 3. Data are presented as means. Filled stars, Significant dif-
ferences within the group (one star, P < .05; two stars, P < .01;
three stars, P < .001); open stars, significant differences between
the groups. A, Symptom score of sense of smell; B, symptom
score of nasal secretion; C, symptom score of nasal obstruction;
D, symptom score of headache; E, symptom score of pressure
over the sinuses. Op, Operative; VAS, visual analogue scale.

C D

E
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surgery, the polyp score was significantly lower on the
operated side than on the unoperated side in all of the
postoperative checkups. No significant change in polyp
score was noted on the unoperated side after surgery.

Olfactory thresholds (butanol test)

Olfactory thresholds are illustrated in Fig 5. No sig-
nificant difference was found in the olfactory thresholds
between the operated and unoperated sides on any visit.
A significant improvement in olfaction occurred after the
first month of combined treatment with oral and nasal
steroids, but no additional significant change was noted
during the follow-up period.

DISCUSSION

In this study we have designed a method for randomized
controlled evaluation of medical treatment versus surgical
treatment in addition to medical treatment of nasal polypo-
sis. We found that surgical treatment does not have any
additional effect on hyposmia but reduces nasal obstruc-
tion, even after a previous combined oral and nasal steroid
treatment. We also found disparity between the objective
findings by using the polyp score and the symptom score.

In clinical rhinologic research there is a need for ran-
domized controlled prospective studies to compare the
effects of various types of treatment. One obstacle in per-
forming such studies is the difficulty in finding a well-
matched control group. Regarding nasal polyposis, the 2
major problems are that there are many different factors
contributing to the cause and that there are problems with
staging of the disease. A control group should preferably
be matched for age, sex, social habits, associated dis-
eases, and heredity. To avoid these problems, we
designed a study where the patients are used as their own
control subjects. This experimental design has previous-
ly been used effectively when evaluating the effect of
adenoidectomy on otitis media with effusion.12 This
demands strict inclusion criteria and exclusion of
patients without symmetrical nasal airways or symmetri-
cal involvement by the disease. When medical or surgical
treatment are thought to have the same effect, this design
can be recommended for evaluation and research.

An estimate of the severity of nasal polyposis must be
based on a good scoring system. Several systems are
used, and therefore it is difficult to compare the results of
other studies regarding polyp scores. Such systems evalu-
ate the location of the polyps but not always in relation to
their size or volume. This may be a problem when scor-
ing is used to evaluate the effects of treatment. With our
scoring system, we regarded polyps medial to the middle
turbinate as arising from the posterior ethmoidal sinuses.
The advantage of this method is that it is a more holistic
system for assessing polyps. Involvement of the posterior
ethmoids is a more serious disease than involvement of
the anterior ethmoids alone. On the other hand, there is a
disadvantage with this type of system; if a patient with
large polyps from the posterior ethmoidal sinuses is suc-
cessfully treated with corticosteroids and the polyps

decrease in size and symptoms improve, the score will not
change as long as there are remnants of polyps from the
posterior ethmoidal sinuses. At the International Confer-
ence on Sinus Disease: Terminology, Staging and Thera-
py held in July 1993,13 an international scoring system for
nasal polyposis was proposed. With this system, a polyp
score of 0 indicated absence of polyps, 1 indicated pres-
ence of polyps confined to the middle meatus, and 2 indi-
cated presence of polyps beyond the middle meatus. This
system had not been reported when we designed our
study. However, we prefer our scoring system because it
includes involvement of the posterior ethmoidal sinuses
as a sign of more extensive disease (Table I). In a recent
study14 in which several methods for endoscopic staging
of nasal polyposis were evaluated, the score system with
3 steps only showed poorer correlation in repeated mea-
surements than a 4-step system.

In several other studies, the authors do not decongest
the nasal mucosa before endoscopy. However, we consid-
er it essential to distinguish between polyps from the pos-
terior and anterior ethmoidal sinuses. To do this in a pain-
less way, local anesthesia and decongestion are necessary.

FIG 4. Endoscopically evaluated polyp score. Op, Operative.

FIG 5. Olfactory thresholds determined with butanol test. Op,
Operative.
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We do not believe that this had any major effect on our
results, but it shows that most of the patients included in
this study had a severe disease, including the posterior
ethmoidal sinuses. This might explain the need for com-
plementary surgery for some (25%) of our patients. In the
study of Lildholdt et al,9 results from medical and surgi-
cal treatment were considered alike, although surgery was
limited to removal of the visible polyps. However, the
severity of nasal polyposis in that study is not clearly
defined because nasal endoscopy was not performed.

Nasal polyposis can induce severe symptoms, and a
recent study shows that it impairs the quality of life even
more than perennial allergic rhinitis.5 The severity of
nasal polyp disease has generally been correlated to the
degree of nasal obstruction. A major finding of this study
is the result of the subjective scoring, where the patients
scored the reduced sense of smell as the major complaint.
According to our own data from quality-of-life studies on
olfaction (unpublished data), olfactory dysfunction
severely affects the quality of life. Therefore treatment of
olfactory disorders should have a high priority.

Mott et al15 studied patients with olfactory dysfunction
and nasal and sinus disease (defined as sinusitis, rhinitis,
and/or polyposis) and found that three fourths (74%) had
complete loss of olfactory function (anosmia) and one
fourth (26%) had partial loss (hyposmia). Several poten-
tially surgically correctable causes of chemosensory dys-
function, including nasal polyposis, have been identi-
fied.16 Improvement in olfaction after sinus surgery has
been reported by Hosemann et al17 in 78%, Downey et
al18 in 52%, and Shin et al19 in 68%. However, in these
studies the importance of simultaneous medical treatment
is not clear. Several studies have shown that steroids alone
can improve olfaction in nasal and sinus disease.20-23

In this study the patients reported the reduced sense of
smell as one of the worst symptoms associated with nasal
polyposis. We found no additional effect of surgery on
the sense of smell or olfactory thresholds. One question
is whether this is due to the extent of surgery performed.
Our understanding is that mucosal inflammation is more
important for olfaction than volume changes in the nasal
cavity induced by the presence of polyps. Moreover,
recent data indicate that olfactory impairment in IgE-
mediated nasal allergy has a higher correlation to the
degree of inflammation, as measured by eosinophil
cationic protein, than nasal volume flow, as measured by
anterior rhinomanometry.24,25 A reduced sense of smell,
as measured with the olfactory threshold test, also corre-
lates better with increased nasal secretions than reduced
nasal volume, as measured by acoustic rhinometry.26

Therefore it seems rational that patients with nasal polyp-
osis inflammation must be treated primarily.

In conclusion, we have found that surgical treatment
does not have any additional effect on hyposmia to com-
bined oral and nasal steroid treatment. If an objective
method for evaluation of patients is necessary, olfactory
thresholds seem to be better than the polyp score.
Surgery significantly reduces the polyp score, and its
effect is long lasting, but in our study the polyp score

showed no relation to the symptom score. This suggests
that selection of those who benefit from surgery can be
based on the patient’s symptoms and not on the degree of
polyposis scored by the examiner, at least not with the
present scoring system. Our data suggest that surgical
treatment of nasal polyposis reduces nasal obstruction,
even after combined oral and nasal steroid treatment.
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