
findings were within normal limits, except for increased A2-
microglobulin, at 3.48 mg/L. An immediate endoscopic sphenoi-
dotomy was performed under general anesthesia. Endoscopic exami-
nation revealed a mucopurulent discharge in both sphenoethmoidal
recesses, and yellowish polypoid tissue showing severe adhesion was
observed in both sphenoid sinuses; a biopsy was performed. Frozen
section analysis was consistent with malignant neoplasm of lymphoid
cells. The final histological diagnosis was non-Hodgkin lymphoma
(NHL), of the diffuse large B-cell type, which has uniform, round-to-
oval nuclei with vesicular chromatic and high nuclear-to-cytoplasmic
ratio (Fig. 2A). Tumor cells were immunopositive for CD20 (Fig. 2B).
The patient was referred to medical oncology for a staging workup,
including bone marrow biopsy and positron emission tomography, all
of which were negative. The patient finally had stage IE and received 6
cycles of chemotherapy consisting of R-CHOP (rituximab, cyclo-
phosphamide, adriamycin, vincristine, and prednisone). Visual acuity,
ptosis, and ocular motility were improved after 6 weeks (Fig. 3A), and
CT showed no local recurrence of lymphoma in the nasal cavity and
paranasal sinuses (Fig. 3B). This clinical report was approved by the
institutional review board of the Korea University Ansan Hospital.

DISCUSSION

Between 70% and 80% of NHLs are nodal lymphomas; the most
common extranodal localizations are the gastrointestinal tract, skin,
and nervous system. One of the rarest extranodal sites (0.44%) is the
sinonasal tract. Prevalence of primary nasal cavity involvement is
0.37% of all extranodal NHL sites.4,5 Non-Hodgkin lymphomas of
the sinonasal tract account for 0.17% of all malignant lymphomas at
all ages.6 Depending on the phenotype and grade, lymphoma of the
nasal cavity may present with a wide variety of symptoms. Low-
grade lymphoma generally presents as a mass obstructing the nasal
airway, whereas high-grade lymphoma more often causes aggressive
signs and symptoms such as nonhealing ulcers, epistaxis, visual
disturbances, facial pain, and cranial nerve impairment. Diagnosis of
paranasal lymphoma is usually delayed. Initially, tumors in this area
cause very few symptoms and are at an advanced stage at the time of
diagnosis. The early stage is often asymptomatic, and a complete
investigation is postponed until the gross tumor produces obvious
symptoms.7

Most primary tumors of the paranasal sinuses present with pain
and cranial nerve palsies. More than 50% of patients with sinus
tumors present with orbital and eye manifestations, and up to 70%
show orbital involvement on the initial radiological evaluation.

Orbital apex syndrome has been previously described as a syn-
drome involving damage to the oculomotor nerve (III), trochlear
nerve (IV), abducens nerve (VI), and ophthalmic branch of the tri-
geminal nerve (V1) in association with optic nerve dysfunction.
Cavernous sinus syndrome may include features of orbital apex
syndrome with added involvement of the maxillary branch of the
trigeminal nerve (V2) and oculosympathetic fibers.1 Our patient
showed eye manifestation with facial hypesthesia due to involve-
ment of the second and third cranial nerves and V1. Differential
diagnosis of CSS includes orbital and sinus infection, idiopathic
inflammatory pseudotumor, vasculitis, and cavernous sinus lesions,
as well as neoplasms of the orbit, sphenoid wing, sinuses, naso-
pharynx, or parasellar region.3

A high index of suspicion of sinus malignancy in any patient
with a history of chronic sinusitis in combination with cranial
neuralgia or orbital symptoms and signs should be considered.
Awareness of these symptoms and subsequent early diagnosis are
important for effective treatment of this life-threatening malignancy.
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Objective: Allergic rhinitis (AR), a chronic inflammatory disor-
der of the nasal mucosa, affects approximately 20% of the world’s

FIGURE 3. Visual acuity, ptosis, and ocular motility were improved after
6 weeks. Computed tomography showed no local recurrence of lymphoma in
the nasal cavity and paranasal sinuses.

FIGURE 1. A, Complete ptosis of the right upper eyelid was observed. Motility
of both eyes was limited in upgaze, downgaze, and adduction. B, Computed
tomography scan revealed an internally hypodense, well-enhanced necrotic
mass measuring 5� 4 cm, with involvement of both the sphenoid and ethmoid
sinuses and the upper nasal cavity, pituitary fossa, both cavernous sinuses, and
the pituitary stalk with bony wall destruction.

FIGURE 2. Diffuse infiltrate of neoplastic centroblasts shows uniform
and round-to-oval nuclei with a high nuclear-to-cytoplasmic ratio
(hematoxylin-eosin stain, original magnification �40). Histology of the tissue
showed immunoblasts that were strongly immunoreactive for B-cell markers
CD20, with a diagnosis of diffuse large B-cell lymphoma (hematoxylin-eosin
stain, original magnification �40).
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population and often causes olfactory dysfunction. Conventional
treatments cannot cure it, but only alleviate and control the symp-
toms. Systemic immunotherapy (SIT) is the only curative treatment
for AR, but its positive effect on olfactory function has not been
quantitatively demonstrated. We measured the olfactory function in
patients using a ‘‘Sniffin’ Sticks’’ test and analyzed the effects of
subcutaneous SIT.
Methods: The study included 12 patients (aged 13Y44 years) who
were eligible to receive subcutaneous SIT to treat AR between 2010
and 2012 in the Department of Otolaryngology, Sisli Etfal Training
and Research Hospital. A 3-step Sniffin’ Sticks test was performed
before and 18 months after subcutaneous SIT. The data collected
before and after treatment were compared for each patient.
Results: The average scores for smell test parameters increased after
treatment. Although improvements in the mean threshold, mean dis-
crimination, and mean total scores were not significant, the mean
identification score was significantly improved after treatment (P G
0.05). Age, sex, and smoking were not significantly related to the
changes in the parameters.
Conclusions: Subcutaneous SIT improved the olfactory performance
in AR patients. Additional studies with larger patient populations and
longer follow-up periods are needed to establish subcutaneous SIT as
an effective treatment for olfactory disorders in these patients.

Key Words: Allergic rhinitis, subcutaneous systemic
immunotherapy, Sniffin’ Sticks smell test

A llergic rhinitis (AR), a chronic inflammatory disorder of the
nasal mucosa, affects approximately 20% of the world’s popu-

lation and often causes olfactory dysfunction, with 54% of AR pa-
tients complaining of a decreased sense of smell.1 Objective testing
has revealed a decreased sense of smell in a lower, but still sub-
stantially important, percentage of AR patients,1,2 and the incidence
of severe olfactory dysfunction in AR patients is accepted as 21%
to 23%.1,3

The cause of the decreased sense of smell in AR patients is
thought to be obstruction of the air flow reaching the olfactory
fissure secondary to edema of the nasal mucosa due to inflamma-
tion.4 However, hyposmia is not observed during normal daily
changes in nasal resistance during the nasal cycle.5,6 In addition,
surgical and/or medical treatments that reduce nasal obstruction by
decreasing nasal mucosa edema may not adequately treat hypos-
mia.4 These findings, demonstrated in several studies, indicate that
nasal obstruction is not the only mechanism of olfactory dysfunc-
tion related to AR.4 An alternative mechanism is that the allergic
inflammation damages the olfactory epithelium, directly causing

olfactory dysfunction.4 In a study performed by Kern,7 which exam-
ined inflammatory factors in chronic sinusitis, inflammatory infiltrates
were observed in human olfactory epithelial biopsy specimens. These
cells also play significant roles in AR.4

Treatments for AR include lifestyle changes to decrease aller-
gen exposure, oral and topical H1-antihistamines, intranasal glu-
cocorticoids, leukotriene antagonists, cromolyns, decongestants,
anticholinergics, systemic glucocorticoids, and systemic immuno-
therapy (SIT).8,9 All of these treatment methods except SIT aim to
decrease or prevent the symptoms of AR disease. Systemic immu-
notherapy, which was first performed in 1911 but not widely prac-
ticed until the 1960s and 1970s, is the only treatment option capable
of changing the natural course of AR because SIT controls the un-
derlying immune response.10,11 In allergen-specific immunotherapy,
tolerance to a certain allergen is induced by administering gradually
increasing doses to the patient.12 Among other treatment methods,
intranasal steroids have been shown to decrease olfactory dysfunc-
tion in AR patients.13 Intranasal steroids are thought to be beneficial
by directly decreasing inflammation and edema in the nasal mucosa,
thereby improving the delivery of air and odor molecules to the
olfactory fissure.4

The benefits of SIT for olfactory dysfunction have been evalu-
ated clinically and nonquantitatively via patient questionnaires, but
no quantitative analysis has been reported. The ‘‘Sniffin’ Sticks’’
test, which is becoming more widely used especially in European
clinics, is a diagnostic tool to quantitatively evaluate the sense of
smell by determining the detection threshold, discrimination, and
identification of odors.14 The aim of the current study was to use
the Sniffin’ Sticks test to quantitatively demonstrate the effects of
subcutaneous SIT on olfactory dysfunction in AR patients.

PATIENTS AND METHODS

The study group was selected from among patients with AR who
were eligible for SIT in the Department of Otolaryngology of the
Sisli Etfal Training and Research Hospital (Istanbul, Turkey) be-
tween 2010 and 2012. Inclusion criteria were as follows: AR
symptoms including olfactory loss from mild to severe, a diagnosis
of AR based on history, physical examination, and allergy tests;
inability to achieve the desired alleviation of symptoms despite
previous topical or systemic drug treatment; sensitivity to at least
1 and at most 3 of the tested allergens; positive (high) specific
immunoglobulin E levels against the allergen(s) to which the patient
was sensitive; and patient acceptance of SIT. To maintain patient
homogeneity, only subcutaneous SIT patients were included in the
study. Exclusion criteria were as follows: any contraindication for
subcutaneous SIT; additional anatomic or systemic disease that de-
creased olfactory function such as chronic sinusitis, nasal polyposis,
clinically significant nasal septal deviation, and so on; inability to
complete SIT because of patient’s preference or allergic reaction;
any mental or motor conditions that would inhibit olfactory testing;
and necessity for A-blocker antiarrhythmic or antihypertensive drugs.
The patients did not use any AR medication including intranasal ste-
roid and antihistaminic during the study.

All potential participants were provided with detailed informa-
tion regarding the study. Eleven patients between the ages of 18 and
44 years met all the criteria and provided informed consent to be
included in the study. In addition, the family of a patient younger
than 18 years also provided informed consent. Thus, 12 patients were
enrolled in the study. The study protocol was approved by the ethics
committee at Sisli Etfal Training and Research Hospital.

The Sniffin’ Sticks test was used to determine the threshold,
discrimination, and identification of odors before and 18 months
after subcutaneous SIT. The instructional guide for the 3-part
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Sniffin’ Sticks test was precisely followed. First, each patient smelled
Sniffin’ Sticks containing n-butanol at various concentrations, which
were scored on an intensity scale of 1 to 16 (1, most intense; 16,
most diluted), and the lowest detectable score was recorded as
the threshold value. For smell discrimination, each patient smelled
3 Sniffin’ Sticks, 2 containing the same odor and 1 containing a
different odor, to determine whether the patient could distinguish
between the odors; the number of correct answers in 16 attempts was
recorded. Finally, for smell identification, each patient was asked
to identify each odor on the Sniffin’ Sticks by choosing among
4 possibilities, and the number of correct answers on a total of
16 questions was recorded.

The Wilcoxon signed rank test was used to compare the thresh-
old, discrimination, and identification values; the sum of these
3 values (total score) between before and 18 months after subcuta-
neous SITwas recorded. The relationships between these parameters
and age, sex, and smoking status were analyzed by repeated-
measures analysis of variance (ANOVA). P G 0.05 was considered to
indicate significance.

RESULTS

Twelve patients ranging in age from 13 to 44 years (mean, 30.67
[SD, 8.51] years) were included in this study (Table 1). Men com-
prised 41.67% (n = 5) of the patients and had a mean age of 28.2
(SD, 4.76) years. Women, with a mean age of 32.4 (SD, 10.4) years,
represented 58.33% (n = 7) of the patients.

Although the mean values for all of the Sniffin’ Sticks test pa-
rameters were higher after SIT compared with the respective values
before SIT, only 1 parameter (mean identification value) changed
significantly (Table 2).

The effects of patient age, sex, and smoking status on the pa-
rameter that showed significant improvement (identification value)
were examined by ANOVA. The results showed that none of the 3
factors had a significant association with the identification value
(Table 3).

DISCUSSION

The current study used the Sniffin’ Sticks test to quantitatively
evaluate the effects of subcutaneous SIT on decreased olfactory
performance in AR patients. The mean values of all 3 olfactory
parameters and the total score measured with the Sniffin’ Sticks
were higher 18 months after SIT than before, although only the
increase in the mean identification value was significant (P G 0.05).
Age, sex, and smoking status did not affect the olfactory param-
eters. Our study demonstrates that allergen-specific immunother-
apy can improve olfactory performance in AR patients. No study
investigating the effects of subcutaneous SIT or sublingual SIT
(a newer method) on olfactory dysfunction in AR patients has been
previously reported.

A decreased sense of smell is a common symptom of AR.1,2,15,16

Studies have shown that 50% of patients with AR have partial or
complete loss of sense of smell.1,15 In addition, the severity and
duration of olfactory dysfunction may be greater in AR patients with
existing sinonasal diseases.15,17 Patients with AR also have an in-
creased risk for the development of upper respiratory tract infec-
tions, further decreasing olfaction.18,19

Although hyposmia has been observed in 23% to 88% of AR
patients,1,20,21 the pathogenesis of olfactory dysfunction in AR has
not been fully elucidated.15 The most widely accepted potential causes
include obstruction and inflammation. Guilemany et al15 showed that
decongestion in the nasal mucosa induced by epinephrine did not
increase olfactory functions and suggested that the mutual effects of

TABLE 1. Results of Olfactory Testing Before and After Treatment of the 12 Patients Who Received Subcutaneous Systemic Immunotherapy

Patient Age Sex Smoking

Threshold Discrimination Identification Total Score

Before After Before After Before After Before After

1 31 Male j 6 8 11 13 11 13 28 34

2 35 Female + 3 0 7 2 7 5 17 7

3 42 Female j 0 2 0 3 0 5 0 10

4 26 Male j 4 6 5 7 5 8 14 21

5 28 Female + 7 8 3 7 11 12 21 27

6 13 Female j 7 6 10 10 10 15 27 31

7 35 Male j 5 5 6 6 10 10 21 21

8 36 Female j 6 6 7 12 13 14 26 31

9 29 Female j 6 7 11 12 13 14 30 33

10 23 Male j 6 8 8 10 8 10 22 28

11 44 Female + 1 3 8 9 9 11 18 23

12 26 Male + 5 6 10 9 11 11 26 26

TABLE 2. Comparison of the Mean Olfactory Test Parameters Before and After
Subcutaneous Systemic Immunotherapy

Before After

z PMean (SD) Mean (SD)

Threshold 4.67 (2.27) 5.42 (2.54) j1560 0.119

Discrimination 7.17 (3.33) 8.33 (3.47) j1640 0.101

Identification 9.00 (3.67) 10.67 (3.31) j2265 0.024

Total score 20.83 (8.16) 24.33 (8.58) j1842 0.065

Wilcoxon signed rank test.

TABLE 3. Effects of Patient Age, Sex, and Smoking Status on the Identification
Score

Demographic Properties

Age Sex Smoking

Olfactory test
parameter

Identification P = 0.583 P = 0.357 P = 0.100

Repeated-measures ANOVA.
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obstruction and inflammation explain olfactory dysfunction in AR
patients. Other studies have shown that the degree of nasal obstruc-
tion in AR patients is not correlated with the degree of decreased
sense of smell,15,22,23 indicating that inhibited delivery of smell
particles to the olfactory epithelium owing to nasal congestion can
only partially explain olfactory dysfunction in AR. All of these
studies implicate the inflammatory process in the development of
olfactory dysfunction in AR.24

By reducing inflammation, intranasal steroid treatment may im-
prove olfaction in AR patients.25 Intranasal steroids decreased the
number of eosinophils in the nasal region, demonstrating an effect
on allergic inflammation in the olfactory epithelium.4 Sivam et al4

reported that the quality of life increased in terms of sense of smell
in 85% of the AR patients who received intranasal steroid treatment
for a decreased sense of smell, although olfactory tests performed
before and after treatment did not show a significant improvement.

Allergic rhinitis is one of the most common causes of
conduction-type olfactory dysfunction.1,26 Damm et al27 showed
that the volume of the nasal valve region was correlated with the
olfactory threshold value. However, the etiology of olfactory dys-
function in AR patients involves more than physical inhibition of the
delivery of odor molecules to the olfactory mucosa in the skull
base.28 In AR patients, hyposmia also arises from inflammatory
dysfunction of the neuroepithelium, inflammatory hypersecretion,
and mucosal destruction.1,17 Allergic rhinitis patients who are
predisposed to nasal infections display functional and morphologi-
cal changes in the olfactory cilia, dendrites, and neurons, and the
quantity and function of the olfactory mucus are altered in these
patients.29,30 In contrast to olfactory threshold values, olfactory dis-
crimination and identification measurements reflect the central ner-
vous system component of olfaction.31

The Sniffin’ Sticks test of olfactory performance has been
recommended by the German Olfactology and Gustology Com-
mittee and accepted as a standard test.32 The Sniffin’ Sticks test
quantitatively evaluates the sense of smell in terms of threshold,
discrimination, and identification parameters. It is becoming more
widely used as a diagnostic tool for olfactory dysfunction, especially in
European clinics. Nevertheless, this test can be affected by factors in-
cluding age, sex, the nostril tested (right, left, or both), the environment/
climate, and smoking status.14 Based on the Sniffin’ Sticks test,
Katotomichelakis et al14 reported that olfactory performance was lower
in children younger than 15 years and in adults older than 55 years
and that olfactory sensitivity was better in women than in men.
Katotomichelakis et al14 also reported that the right nostril had better
olfactory function than the left, that smelling with both nostrils gave
better olfactory performance compared with each nostril separately,
and that chronic smoking decreased olfactory performance. In our
study, we eliminated all variables that might have affected the per-
formance scores except the treatment and compared the olfactory
parameters determined before and after the treatment. In addition,
both nostrils were used for smelling the Sniffin’ Sticks in our study.

The Sniffin’ Sticks test is a convenient and reliable method
for determining the olfactory dysfunction, which can be related to
different systemic and nasal diseases, and for long-term clinical
follow-up of these diseases, it is also useful for establishing olfactory
performance according to age and sex in medicolegal situations such
as traffic accidents or cranial trauma and for measuring olfactory
function following sinonasal surgery.14 We chose the Sniffin’ Sticks
test for our study because it allowed the quantitative assessment of
olfactory function for determining the efficacy of subcutaneous SIT
in the treatment of olfactory dysfunction in AR patients.

A limitation of the current study was the small sample size.
Only 12 patients could be included in the study because of the
specific subcutaneous SIT indication criteria, inconvenience of the
treatment for the patient, low patient compliance, high cost, potential

risks, and voluntary nature of the study. The relatively small sample
size may explain the statistical insignificance of the improvements
in some parameters.

CONCLUSIONS

The current study indicates that subcutaneous systemic immune
treatment can improve olfactory function in AR patients, but studies
with larger populations and longer follow-up times are necessary to
confirm this.
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Radiologic Misunderstanding of
Cutaneous Angiomyolipoma in
the Alar Base

Hyun Ho Han, MD, Jong Yun Choi, MD, Bommie F. Seo, MD,
Suk Ho Mun, MD, Jong Won Rhie, MD, Sang Tae Ahn, MD,
Deuk Young Oh, MD

Abstract: In this article, we will examine a case of cutaneous
angiomyolipoma in the right nasal alar base area of a 36-year-old
man. Generally, angiomyolipoma occurs in the kidney and, histo-
logically, has features that are similar to cutaneous angiomyolipoma:
smooth muscle cells, mature adipose cells, and a convoluted thick-
walled blood vessel. Clinically, renal angiomyolipoma is related to
tuberous sclerosis, but cutaneous angiomyolipomas occur very
rarely, with a total of only 23 cases documented in the literature, with
39% (9/23) of those cases occurring in the ear or surrounding areas.

In particular, the abundance of blood vessels inside a cutaneous
angiomyolipoma produces good enhancement on computed tomo-
graphic image, making it easy for the tumor to be mistaken for a

vascular tumor. In this particular case, we will report about a pre-
viously unheard case of cutaneous angiomyolipoma occurring in the
nasal alar base that was mistaken for a vascular tumor.

Key Words: Angiomyolipoma, cutaneous, kidney

A36-year-old man visited the clinic with a mass that was slowly
expanding in his right nasal alar base area. The painless mass,

approximately 1 � 1 cm in size, was palpable just below the dermis,
showing a slightly bluish color underneath normal skin (Fig. 1). The
absence of symptoms led us to believe that this was not tuberous
sclerosis because characteristics such as hypopigmented macules,
facial angiofibromas, or shagreen patches were not found, nor
did the patient have any family history or personal history of such
disorders. Before radiologic examination to detect a predicted epi-
dermoid inclusion cyst or lymph node, an enhanced computed to-
mographic (CT) scan was performed. The CT scan showed the
muscle density to be similar to that of surrounding tissue, but once it
was contrast enhanced, a highly homogenous and dense 1.2-cm
nodular mass was found, which, in the opinion of the radiologist,
was a vascular tumor (Fig. 2).

During surgery on this patient, a well-encapsulated mass with
clear boundaries was found, and total excision was performed (Fig. 3).

From the histologic examination, the mass was surrounded by a
capsule of fibrouslike tissue, and it contained mature adipose cells,
smooth muscle cells, and a convoluted thick-walled blood vessel,
which are all standard characteristics of a typical angiomyolipoma
(Fig. 3). Immunohistochemistry examination included staining with
smooth muscle myosin heavy chain antibody and HMB-45 stains,
and only the smooth muscle myosin heavy chain stain tested posi-
tive, whereas HMB-45 proved negative, leading us to diagnose the
lesion as cutaneous angiomyolipoma (Fig. 4).

DISCUSSION

Angiomyolipoma is a benign hamartomatous lesion, generally found
in the kidneys of patients with tuberous sclerosis.1 It is occasionally
found in areas other than the kidney, such as the liver,2 but the
cutaneous form of the tumor is very rare. Cutaneous angiomyolipoma
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FIGURE 1. Preoperative photograph. A bluish mass appearing under the skin.

FIGURE 2. CT findings. When contrast was enhanced, a homogeneous
high-density encapsulated tumor was spotted. A, before enhancement; B, after
enhancement.
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