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Polypoid changes of the middle turbinate as an indicator of atopic disease
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Background: High levels of local immunoglobulin E (IgE)
have been demonstrated in nasal polypoid tissue; however,
an association between nasal polyps and allergy has not
been proven. The authors have observed that polypoid
edema isolated to the leading edge of the middle turbinate
(MT) is highly associated with allergic rhinitis. The objec-
tive of this study was to determine if there is an association
between isolated MT polyps and inhalant allergy.

Methods: A single institution prospective study was per-
formed. Twenty-five consecutive patients found to have
isolated MT polyps on endoscopic exam were recruited.
Nasal and allergy symptoms were documented on the
intake form. Allergy testing was recommended to all
patients.

Results: Of the 25 patients found to have isolated MT poly-
poid edema documented on endoscopic exam, 16 patients

underwent skin or in vitro allergy testing. All of the patients
tested positive for inhalant allergy.

Conclusion: This small series provides strong evidence
to support an association between isolated MT polypoid
edema and allergy. We recommend allergy testing in all pa-
tients with isolated MT polyps or polypoid edema. C© 2014
ARS-AAOA, LLC.
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A llergic rhinitis is caused by type I immunoglobulin
E (IgE)-mediated hypersensitivity to foreign antigens.

Classic symptoms of allergic rhinitis include sneezing, pru-
ritis of the eyes/nose/throat, clear rhinorrhea, nasal con-
gestion, and lacrimation that occur after exposure to the
allergen. Diagnosis is confirmed with allergy testing, and
treatment classically includes the triad of allergen avoid-
ance, systemic or topical pharmacotherapy for symptom
control, and immunotherapy.

The 2 types of allergy testing include skin testing and in
vitro testing. Skin testing has been shown to be highly sen-
sitive and specific in diagnosing inhalant allergy.1 In vitro
blood testing measures serum levels of specific IgE antibod-
ies. In vitro testing is less sensitive than skin testing and is
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used primarily in those patients at higher risk of developing
anaphylaxis from traditional allergy skin testing.2

Polypoid edema of the nasal and sinus mucosa arises
secondary to chronic mucosal inflammation.3 Associated
symptoms may include rhinorrhea, nasal congestion, anos-
mia, facial pressure, and eye irritation. Although there is
significant overlap in symptoms, the association between
nasal polypoid edema and allergic rhinitis is controversial
and has not been proven. However none of the studies
investigating nasal polyps and allergy have differentiated
the location or anatomic extent of the polypoid edema or
polyps.

We have observed that polypoid edema or frank polyps
isolated to the middle turbinate (MT) is highly associated
with allergic rhinitis and positive allergy testing. There-
fore, the aim of this study was to determine the association
between isolated MT polypoid edema and allergy testing
results.

Patients and methods
A prospective clinical study was performed between May
of 2012 and July of 2013 at the Emory University Sinus,
Nasal, and Allergy Center. Consecutive patients found to
have isolated polyps or polypoid edema of the MT on en-
doscopic exam were enrolled in the study. If there was any
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FIGURE 1. Photographs of 3 separate patients with isolated MT polypoid edema. MT = middle turbinate.

concern for extension beyond the MT based on endoscopic
examination, a computed tomography (CT) scan of the si-
nuses was performed. Both new and returning patients were
included. Emory University Institutional Review Board ap-
proval was obtained. Volunteers signed written informed
consent prior to study participation. All patients were di-
agnosed after a comprehensive evaluation, including rigid
nasal endoscopy by an experienced rhinologist.

Sinus and allergy symptoms were documented at the time
of diagnosis using a standard patient intake form given
to all new and returning patients at this practice. Poly-
poid edema or polyps isolated to the MT was documented
by photo and video documentation during the endoscopic
exam. Exclusion criteria included previous sinus surgery on
the affected side, and polyps or polypoid edema extending
beyond the MT based on endoscopic evaluation or CT.

All patients were recommended to undergo allergy test-
ing. Allergy testing results were included if they had been
performed at our institution or were documented from an
outside institution. At our institution modified quantita-
tive testing (MQT) for allergy is used unless there is a high
concern for anaphylaxis, substantial medical comorbidities,
needle-phobia, or if patients refuse skin testing, in which
case in vitro blood testing is performed. Allergy testing is
considered positive for MQT endpoints of 3 to 6. An end-
point of 6 is considered severe. Endpoints of less than 3
are considered negative. For in vitro testing, the outcome
is recorded by the laboratory as class 0 to 6. Class 0 is
considered anergy, class 1 to 3 is considered positive, and
class 4 to 6 is considered strongly positive. No anaphy-
lactic reactions or significant adverse reactions were noted
in the study participants. Descriptive statistics were per-
formed to determine if there was an association between
isolated polypoid changes of the MT and allergy testing.
Patient-documented symptoms of allergic rhinitis were also
evaluated.

No control group was used because this was an observa-
tional study to determine if there is an association between
isolated MT polyps and positive allergy testing, as this has
not been described previously.

Results
Twenty-five patients were found to have isolated MT poly-
poid edema on endoscopic examination (Fig. 1). Three pa-
tients refused to participate in the study because they did
not want to undergo allergy testing, and 6 had not un-
dergone allergy testing at the time this article was submit-
ted. Of the 16 patients who participated, the average age
was 35 years, and 62% of patients were male (Table 1).
The majority of MT polyps were bilateral (Table 1). Nine
patients (56%) underwent CT of the sinuses to confirm
that the polypoid edema did not extend beyond the MT
(Table 2). All patients with isolated MT polypoid edema
had allergic rhinitis symptoms. The most common present-
ing symptom was nasal congestion, and additional com-
plaints included facial pain, sneezing, rhinorrhea, postnasal
drip, cough, and itchy eyes (Table 3).

Of the 16 patients who underwent allergy testing, 2
patients had in vitro blood testing, and 14 underwent
skin testing. Patients demonstrated allergy to both peren-
nial and seasonal antigens (Table 2). All 16 (100%) patients

TABLE 1. Demographic information and site of polypoid
edema for the 16 patients included in the study

MT polyps (n = 16)

Gender, n (%)

Male 10 (62.5)

Female 6 (37.5)

Age, years (mean ± SD) 35.25 ± 13.46

Site, n (%)

Left 0 (0.0)

Right 5 (31.2)

Bilateral 11 (68.8)

MT = middle turbinate; SD = standard deviation.
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TABLE 2. Allergy testing results

Patient ID Type of allergy testing Positive perennial allergens (n) Positive seasonal allergens (n) Total antigens tested (n) CT needed to confirm isolated polyps

1 MQT 5 20 26 Yes

2 Skin prick 4 4 46 No

3 MQT 3 16 26 Yes

4 MQT 0 15 26 No

5 In vitro 4 18 27 Yes

6 MQT 5 15 26 Yes

7 In vitro 5 22 27 Yes

8 MQT 3 7 26 No

9 MQT 5 17 26 Yes

10 MQT 5 20 26 Yes

11 MQT 4 8 26 No

12 MQT 6 13 26 No

13 MQT 5 21 26 Yes

14 MQT 5 14 26 Yes

15 Skin prick 5 13 29 No

16 MQT 3 7 29 No

CT = computed tomography; MQT =

TABLE 3. Presenting symptoms

Patient ID Nasal congestion Rhinorrhea Headache Lacrimation Sneezing Itchy eyes Epistaxis Facial pain Postnasal drip Cough

1 +
2 + + +
3 + + +
4 + + +
5 + + + + +
6 + + + +
7 +
8 + +
9 +
10 + +
11 +
12 + + + +
13 +
14 + + +
15 + + +
16 + + +
Total, n(%) 14 (87.5) 7 (43.8) 1 (6.3) 1 (6.3) 6 (37.5) 3 (18.8) 2 (12.5) 2 (12.5) 3 (18.8) 1 (6.3)
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FIGURE 2. Patient with isolated polypoid edema of the middle turbinate before, during, and after conservative sculpting of the middle turbinate.

who underwent allergy testing tested positive for inhalant
allergy.

Discussion
Researchers have been investigating the association be-
tween nasal polyps and allergy for decades. An early
study in 1978 demonstrated that 39% of patients with
nasal polyps had positive allergy testing.4 Another study
demonstrated that the association between nasal polyps
and asthma was strong, but not associated with atopic
status demonstrated by skin-prick allergy testing.5 An ad-
ditional prospective study could not associate atopy with
nasal polyps.6 Newer research has shown that there is evi-
dence of local production of IgE in polypoid tissue, but still
no direct association with positive serum allergy testing has
been shown.7–9 However, none of these studies differenti-
ated between isolated MT polyps and generalized sinonasal
polyps.

All of the patients with isolated MT polypoid edema pre-
sented with symptoms consistent with allergic rhinitis. Of
the 16 patients included in the study, 100% had positive
allergy testing and are now undergoing targeted, allergen-
specific immunotherapy. Similar to what has been reported
in previous studies on generalized nasal polyps, the ma-
jority (68%) of patients were found to have bilateral MT
polyps.10 The average age for a patient to be diagnosed
with nasal polyps is 45–50 years old.11 The average age
of diagnosis in this study population was 35 years old.
This may be because patients tend to be diagnosed with
allergic rhinitis at younger ages, with 80% of patients be-
ing diagnosed by age 20 years.12 Additionally, males more
commonly present with nasal polyps than females, and our
study population of patients with isolated MT polypoid
edema confirmed this.13

Nasal airflow occurs primarily between the inferior
turbinate (IT) and the MT.14 Therefore, deposition of al-
lergens is primarily along this tract. Previous studies in pa-
tients with nasal polyps have demonstrated similar mucosal
inflammation, cellular proliferation, and eosinophilic infil-
tration in nasal polyp, MT, and IT tissue irrespective of the
location of the nasal polyps.15 The etiology for the isolated

polypoid edema of the MT vs the IT may be due to embry-
ological differences. It is possible that the IT is not prone
to polyp formation despite allergen deposition. The MT
develops from the ethmoid bone and the IT develops from
the maxilla and lateral cartilaginous capsule, which may
explain a developmental difference in propensity for poly-
poid degeneration of the MT. Additionally, the MT acts
as a filter and may minimize allergens and irritants from
reaching the sinuses and the nasopharynx, and therefore
may act as a protective barrier from the formation of more
extensive nasal polyps.

Treatment considerations for patients with isolated MT
polypoid edema should begin with topical nasal steroid
sprays and allergy testing. If the polypoid degeneration or
polyps are obstructive and cause significant symptoms, such
as nasal obstruction and/or recurrent sinusitis, we recom-
mend a trial of systemic steroids. If the symptoms persist
and endoscopy shows persistent polyps, we perform con-
servative sculpting of the MT. It is important, however, to
maintain the normal anatomy and physiology of the MT,
which includes the physical barrier as well as the filter-
ing role of the intact mucosa. This sculpting can be per-
formed in the office-based setting or the operating room
(Fig. 2).

Given the signficant impairment associated with allergic
rhinitis, early diagnosis and treatment is important. This
study provides preliminary evidence of an association be-
tween isolated MT polypoid edema and atopic disease.
However, this is not to suggest that all patients with al-
lergy will have polypoid changes to the MT. Additionally,
given that there is no control group in this study, further
study is warranted to elucidate these findings.

Conclusion
This study provides evidence to support an association be-
tween isolated MT polyps or polypoid edema and inhalant
allergy. Allergy testing should be recommended in patients
found to have isolated MT polyps or polypoid edema. This
study does not provide evidence for a relationship between
inhalant allergy and generalized nasal polyps.
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