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a Bezmiâlem Vakif University, Department of Otorhinolaryngology and Head and Neck Surgery, Fatih, Istanbul, Turkey
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A B S T R A C T

Objective: To investigate the effect of Behçet’s disease on olfactory function, the nasal mucosa, and nasal

symptoms.

Methods: A total of 30 patients with Behçet’s disease and 30 healthy individuals volunteered to enroll in

the study. Any condition leading to olfactory dysfunction was a criterion for exclusion. Nasal endoscopy

was carried out individually, and nasal symptoms were assessed. An olfactory function assessment test

defined by the Connecticut Chemosensory Clinical Research Center (CCCRC) was carried out. n-Butanol

odor threshold and odor identification tests were performed, and the CCCRC test score (0: worst score; 7:

best score) was calculated. The relationship between nasal findings, nasal symptoms, and olfactory

function was evaluated.

Results: The mean age of each group was the late 1930s, and demographic differences were not

significant. n-Butanol threshold test scores were 5.57 � 1.0 and 6.47 � 0.7 out of 7 for subjects with

Behçet’s disease and the healthy control group, respectively. Identification test scores were 4.93 � 1.3 and

6.15 � 0.8 out of 7 and the mean CCCRC scores were 5.25 � 1.0 and 6.31 � 0.6, respectively, with significant

differences (p < 0.001). Some nasal symptoms were significantly more common in patients with nasal

findings, but no correlation was found between nasal findings and olfactory function.

Conclusion: Although Behçet’s disease has been shown to involve the nasal cavity, its effects on olfactory

function are unknown. The significant difference in CCCRC scores suggests, for the first time, that

olfactory dysfunction is associated with Behçet’s disease. Nasal symptoms are associated with the

presence of nasal lesions, but there is no correlation between nasal findings and olfactory function.

� 2013 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

In 1937, a Turkish dermatologist named Hulusi Behçet defined a
triple symptom complex of recurrent aphthous ulcers, genital
ulcers, and uveitis [1,2]. Today, Behçet’s disease (BD) is classified as
a leukocytoclastic vasculitis with multisystem involvement: it is
characterized by mucosal aphthosis, primarily in the oral and
genital mucosa [3,4]. Only a few cases of involvement of the nasal
mucosa have been reported in the literature, and its true
prevalence is not known [5]. We investigated the effects of BD
on olfactory function, nasal mucosal involvement, and nasal
symptoms.
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2. Material and methods

The present study was performed at Bezmialem Vakif
University, Istanbul, Turkey; patients who were referred to the
Dermatology Department and were diagnosed with BD were
recruited before the start of the designated treatment. Evaluations
were performed by the Department of Otorhinolaryngology. All
participants were tested for olfactory function with the approval of
the local ethics committee and in accordance with the National
Health and Medical Research guidelines. All volunteers were
provided with information about the procedures, and written
informed consent was obtained prior to the study.

Demographic characteristics of all volunteers are detailed in
Table 1. BD was diagnosed based on the criteria defined by
International Study Group for BD [6]: presence of oral ulceration plus
any two of genital ulceration, typical defined eye lesions, typical
defined skin lesions, or a positive pathergy test was accepted as BD
in the absence of other clinical explanations. Healthy subjects
were negative for all of these criteria. All participants in both groups
were examined in detail for any condition with the potential to cause
 and nasal manifestations of Behçet’s disease. Auris Nasus Larynx
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Table 1
Demographical data.

Behçet’s disease

group (n = 30)

Healthy control

group (n = 30)

Male 13/30 (43%) 12/30 (40%)

Female 17/30 (57%) 18/30 (60%)

Smoker 14/30 (47%) 13/30 (43%)

Non-smoker 16/30 (53%) 17/30 (57%)

Mean age (mean � SD) 38.9 � 11.0 38.8 � 16.1

There was no statistically significant difference between two groups in terms of

demographical characteristics (p = 0.98).
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olfactory dysfunction: septum deviation, nasal polyposis, congenital
olfactory dysfunctions, past history of a septum operation or head
trauma, chronic rhinosinusitis, allergic rhinitis, and psychiatric and
neurological disorders such as Parkinson’s or Alzheimer’s disease.
Patients with any of these were excluded from the study.

2.1. Olfactory assessment

A well-established test of orthonasal olfaction developed at
the CCCRC was used. The CCCRC test includes a butanol
threshold test and odor identification test using common odors:
these tests were conducted as described previously [7–9].

2.2. Butanol threshold test

For each trial, two glass bottles were presented to the subject.
One contained water and the other a dilute concentration of
butanol. The bottles were of identical appearance and were
presented simultaneously. Subjects were instructed to occlude one
nostril and place the tip of the first bottle immediately beneath the
other nostril. Then the second bottle was sampled in a similar
manner, and the subject had to choose which of the bottles
contained something other than water. If the choice was incorrect,
the next stronger concentration of butanol was presented along
with a bottle containing only water. Once the subject correctly
identified the same butanol concentration five times in a row, the
score was recorded for that nostril. Then the other nostril was
tested separately, and the scores for both nostrils were averaged to
arrive at the final score. The strongest butanol concentration
(bottle 0) was 4% butanol in deionized water. Each subsequent
dilution (bottles 1–9) was a 1:3 dilution with deionized water.
Possible scores ranged from 0 to 9, but all scores 7 and higher were
scored as 7 per the CCCRC test.

2.3. Odor identification test

Common household items with characteristic odors (peanut
butter, soap, mothballs, Vicks VapoRub, chocolate, coffee,
Fig. 1. Endoscopic examination revealing crusting erosio
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cinnamon, and baby powder) were placed in opaque jars.
Subjects chose from a printed list containing the correct items as
well as an equal number of distractor items. The forced choice
items included the following: Vicks, burnt paper, wood shavings,
coffee, baby powder, peanut butter, spearmint, cinnamon, soap,
chocolate, mothballs, grape jam, ketchup, black pepper, and
rubber. The ability to sense Vicks indicates intact trigeminal
nerve function. This odor was easily identified by all subjects
and was not included in the final score. Possible scores ranged
from 0 to 7 correctly identified items. Scores for both nostrils
were averaged to arrive at the final score. Scores for the butanol
threshold test and identification tests were subsequently
averaged to arrive at a composite score for orthonasal olfactory
ability. As in the CCCRC test, scores were grouped as follows:
0–1.75, anosmia; 2.00–3.75, severe hyposmia; 4.00–4.75,
moderate hyposmia; 5.00–5.75, mild hyposmia; and 6.00–7.00
normal [7–9].

2.4. Nasal endoscopy

Meticulous nasal endoscopic evaluation was carried out individ-
ually on each patient. Patients received oxymetazoline decongestion
5 min prior to assessment. A Karl Storz rigid endoscope 08 (4 mm
diameter) was used for this procedure. Pathological nasal lesions
were recorded by the same otorhinolaryngologist. The inferior
turbinate and Little’s area were examined via nasal endoscopy. The
septum was scrutinized for any presence of a septal crest or
deviation. The middle meatus was observed: the middle turbinate,
uncinate, and ethmoid bulla were observed when possible. The
superior turbinate was observed along with the superior meatus
when possible. The olfactory cleft was also observed, although this
was not possible for some patients because of discomfort. Typical
endoscopic lesions at typical sites were photographed and are
included in Fig. 1. All patients were individually questioned for nasal
symptoms: nasal obstruction, epistaxis, crust formation, pain (nasal
discomfort), and nasal itching. Nasal endoscopic findings, nasal
symptom scores, and olfactory scores were evaluated to assess nasal
manifestations of the disease.

2.5. Statistical analysis

Statistical analysis was carried out using the Statistical Package
for the Social Sciences version 13.0 software for Windows (SPSS
Inc., Chicago, Illinois, USA). All quantitative variables were
estimated using measures of central location (i.e. mean and
median) and measures of dispersion (i.e. standard deviation (SD)).
Data normality was checked using the Kolmogorov–Smirnov tests
of normality.

Student-t unpaired test was used for statistical evaluation of
parameters. Variance equality was calculated with Levene test.
ns and ulcerations located mainly in Little’s region.
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Table 2
Positivity for diagnostic criteria for Behçet’s disease defined by International Study

Group [6].

n %

Oral ulceration 30 100

Genital ulceration 15 50

Eye lesions 7 23.3

Skin lesions 23 76.7

Positive pathergy test 23 76.7
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Pearson chi-square test was used for comparison of nasal
symptoms (itching, ostruction, pain, epistaxis and crusting), nasal
lesions and gender. Pearson test was used for correlation analysis.
P < 0.05 was accepted as statistically significant.

3. Results

The mean age of subjects in each group (BD and controls) was
the late 1930s, and demographic characteristics were similar. All
volunteers in both groups were evaluated in terms of criteria
defined by the International Study Group for BD [6]. All of the
patients were positive for oral ulcerations, 23 (76.7%) patients
were positive for skin lesions and the pathergy test, 15 (50%)
patients were positive for genital ulcerations, and 7 (23.3%)
patients were positive for ocular lesions in the BD group (Table 2).
All of these findings were negative in the healthy volunteer control
group.

Endoscopic evaluation showed that 16/30 patients with BD
had nasal mucosal lesions. The lesions were not specific for BD
and were mainly located in Little’s area, the medial surface of the
inferior turbinate, and less commonly, the nasal septum. Lesions
were mostly hyperemic, crusting erosions and ulcerations and
sometimes hemorrhagic in nature (Fig. 1). Patients with nasal
findings were more likely to develop nasal symptoms as detailed
in Table 3; nasal discomfort/pain and epistaxis were significant-
ly more prevalent in patients with nasal lesions. Crust formation
was 1.5 times more likely for patients with nasal lesions; the p

value was close to 0.05 but not statistically significant.
Endoscopic evaluation of the control group revealed no mucosal
lesions.

The n-Butanol odor threshold score of the Behçet group was
5.57 � 1.0 (range, 4–7); the control group’s n-Butanol threshold score
was 6.47 � 0.7 (range, 4.5–7), which was higher in comparison
(p < 0.001). Similarly, odor identification scores were significantly
lower in the Behçet group (4.93 � 1.3; range, 1–6) compared to scores
of the healthy volunteers (6.15 � 0.8; range, 4–7) (p < 0.001). The
mean CCCRC score of subjects with BD was 5.25 � 1.0 (range, 2.5–
6.5), and this group was diagnosed to be mildly hyposmic, whereas
the average score of the control group was 6.31 � 0.6 (range, 4.75–7);
the difference was significant (p < 0.001), and the healthy group was
Table 3
Comparison of nasal symptoms in terms of nasal endoscopical findings.

Patients with

endoscopical

findings (%)*

Patients without

endoscopical

findings (%)

Significance

(p-value)

Nasal symptom

Nasal obstruction 69 50 Not significant

Epistaxis 31 12 p < 0.05a

Crust formation 44 29 Not significant

Pain (nasal

discomfort)

31 0 p < 0.005a

Itching 38 29 Not significant

a Nasal symptoms are calculated in terms of percentage of patients with positive

symptoms.
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evaluated as normosmic. CCCRC test scores are further detailed in
Table 4.

Volunteers were categorized in terms of CCCRC test scores: 8
were mildly hyposmic, 5 were moderately hyposmic, 5 were
severely hyposmic, and 14 were normosmic in the BD group. Only
1 of the healthy volunteers was moderately hyposmic; 4 healthy
volunteers were evaluated as mildly hyposmic, and the remaining
25 healthy volunteers were normosmic (Fig. 2). None of the
patients had complaints about olfactory dysfunction. The group
with BD was evaluated in terms of nasal mucosal findings: no
significant correlation was found between nasal mucosal findings
and olfactory scores (Table 5).

4. Discussion

Although neglected by many clinicians and patients them-
selves, the olfactory sense in humans has utmost importance that
contributes significantly to safety and quality of life. Previous
studies have shown that olfactory impairment is associated with
decreased taste function; therefore, perception of food is strongly
related to olfaction [10]. The most common etiologies of olfactory
dysfunction are sino-nasal diseases and head traumas [11,12].
Olfactory dysfunction can also be a consequent symptom of
alcoholism, toxic chemical exposure, endocrine disorders (hypo-
thyroidism, diabetes, renal failure, hepatic failure), neurodegener-
ative diseases (Alzheimer’s, Parkinson’s, multiple sclerosis),
schizophrenia, nasal and intracranial tumors, and surgery (nasal
and endoscopic sinus surgery) [12–14]. The etiology of olfactory
dysfunction is sometimes unexplained, and this is classified as
idiopathic olfactory dysfunction.

BD is a multisystem vasculitis characterized by mucosal
aphthosis, primarily in the oral and genital mucosa. BD has a
particular geographic distribution: countries along the ancient
Silk Road have higher BD prevalances. It is rare in the Western
world and Southern hemisphere [3,4,15]. Although BD involves
the classical triad of disorders affecting the mouth, eyes, and
genitals, it is a multisystem autoimmune condition that has
several other manifestations. These clinical features affect the
head, neck, and upper respiratory tract. Patients with BD may
therefore present primarily to an otorhinolaryngologist. However,
because of the rarity of the condition, the true diagnosis may not
be considered.

Among the different manifestations of BD, the most common
is mucosal aphthosis, which is seen in 97% of affected patients
[16], and which is included in almost all published diagnostic
criteria [6,17,18]. Other mucosal lesions such as nonaphthous
ulcers and purpuric or hemorrhagic lesions have also been
reported [19]. Involvement of muco-cutaneous lesions other
than those of the oral and genital areas (e.g., the conjunctiva)
has been studied: in one study, 67/400 (17%) patients had a
history of nasal mucosal involvement, and current nasal
mucosal involvement was present in 31/400 (7.8%) patients.
Among these 31 patients, dysosmia (15/31) (3.8% of total
population) was the most frequent symptom followed by
Table 4
CCCRC orthonasal test scores (scores expressed as mean � SD, out of 7).

n-Butanol

threshold

test score

Identification

test score

Total CCCRC

test score

BD group 5.57 � 1.0 4.93 � 1.3 5.25 � 1.0

Control group 6.47 � 0.7a 6.15 � 0.8a 6.31 � 0.6a

CCCRC test scores are out of 7. Total CCCRC test score is the average of n-Butanol

threshold test score and Identification test score.
a Scores of BD group vs. healthy control group are very significantly different

p < 0.0001.
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Fig. 2. Evaluation of olfactory function based on the CCCRC score.

Table 5
Comparison of olfactory scores in terms of nasal endoscopical findings.

Patients with

endoscopical

findingsa

Patients without

endoscopical

findings

Olfactory score

n-Butanol threshold score 5.7 5.4

Odor identification score 5.0 4.9

Total CCCRC score 5.3 5.1

a Olfactory scores are calculated out of 7.
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obstruction (2.5%), ulcers (0.5%), pain (0.5%), and burning
sensation and discharge (0.3%) [5]. There were no significant
differences in clinical and paraclinical disease manifestations
between those patients who had nasal mucosal involvement and
those who did not [5]. Although BD may involve the nasal cavity,
its effects on olfactory function have not been studied. The high
nasal mucosal involvement rate (>50%) found in our study is not
in congruence with the literature [16]. We believe this is
because the patient population followed by the Dermatology
Department had more pronounced dermatological and mucosal
manifestations of BD.

Nasal (notably mucosal) involvement has been reported in
various vasculitic and connective tissue diseases, such as Wegener
granulomatosis [20], Churg–Strauss syndrome, systemic lupus
erythematosus [21,22], Sjögren syndrome, systemic sclerosis
[23,24], and relapsing polychondritis [25]. However, until now,
there has been no report on olfactory dysfunction in BD. To the best
of our knowledge, our study represents the first systematic
evaluation of olfactory dysfunction and nasal manifestations in
patients with BD.

Some forms of BD are known to involve the central nervous
system. The prevalence of such neuro-Behçet is 5–15% [26].
Olfactory dysfunction can be a manifestation of neurological
involvement in BD or consequent to mucosal involvement.
Contrary to expectations, olfactory scores were slightly higher in
patients with nasal mucosal findings. This unanticipated result led
us to think that neurological involvement associated with BD
might play a more important role in causing olfactory dysfunction
compared to mucosal involvement.

5. Conclusion

This is the first published study to show the relationship
between BD, nasal manifestations, and olfactory dysfunction. No
relationship was found between nasal mucosal involvement and
olfactory function. Further studies are needed to explain the
pathophysiology of olfactory dysfunction and to evaluate the role
Please cite this article in press as: Veyseller B, et al. Olfactory function
(2013), http://dx.doi.org/10.1016/j.anl.2013.07.014
of central nervous system involvement and/or nasal mucosal
involvement.
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