
The Presence and Severity of Inferior Turbinate Hypertrophy 
in Patients with Hypertrophic Scars

Scar formation results from tissue injury that initiates the 
wound-healing process. Hypertrophic scars (HTS) result 

from abnormal responses to trauma and can cause pruri-
tus, pain, and even severe functional and cosmetic disabil-
ity. Inferior turbinate hypertrophy (ITH) is a common cause 
of chronic nasal obstruction. ITH develops due to inflam-
mation caused by allergic or nonallergic rhinitis.[1]

Mast cells (MCs) in the skin and nasopharynx are alike and 
may act through similar mechanisms. MCs increase acute 
inflammation, stimulate reepithelialization and angiogen-

esis, and promote scar formation. The number of MCs in-
creases in chronic wounds, HTSs, and keloids.[2] Besides, in-
creased MCs in the lower turbinates have been detected in 
allergic and nonallergic rhinitis.[3] TGF-B, SMAD pathways, 
periostin and thymic stromal lymphopoietin also play a 
common role in chronic rhinitis and HTS pathogenesis.[4-11]

Recently studies suggest that mast cell stabilizers could 
reduce excessive wound construction and fibrosis. Several 
studies have indicated that a mast cell stabilizer, montelu-
kast may inhibit the healing contraction process in cutane-
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ous wounds.[12,13] Montelukast is already an effective treat-
ment for allergic rhinitis.[14] Another anti-allergic agent and 
mast cell stabilizer, tranilast inhibits the formation of keloid 
scarring.[15-16] Also, studies revealed that tranilast could 
have therapeutic effects on allergic rhinitis.[17]

HTS and ITH share common mechanisms in their patho-
genesis and treatments, particularly through MCs. How-
ever, there has been no previous research into the link be-
tween these two diseases. This study aimed to investigate 
the presence and severity of ITH in patients with HTS.

Methods

Ethical Approval
The Institutional Ethics Committee approved the study 
(No: 2543-02.10.2020). All procedures were performed 
in accordance with the ethical standards set forth by the 
World Medical Association Declaration of Helsinki (Brazil 
2013). In addition, written informed consent was obtained 
from the patients.

Patients and Study Design
This prospective case-control study was conducted with 
patients who applied to the dermatology clinic in a ter-
tiary hospital between September 2020 and March 2021. 
Patients admitted to the dermatology outpatient clinic di-
agnosed with HTS were included in the HTS group, and 50 
patients without HTS were included in the control group. 
All patients were referred to the otolaryngology outpatient 
clinic and evaluated for the presence and severity of ITH by 
a single experienced otolaryngologist. Clinical data includ-
ing allergic rhinitis symptoms such as nasal congestion, 
itching, runny nose and sneezing were also recorded.

Patients using antihistamines or intranasal corticosteroids 
in the last 14 days, with an inferior turbinate radiofrequen-
cy operation in the last six months, and significant septum 
deviation on contralateral compensatory ITH were exclud-
ed from the study.

Sociodemographic information, including the age, gender, 
and occupation of the patients, was recorded. In patients 
with HTS, the location, and duration of the scar, the number 
of the lesion (single or multiple), accompanying symptoms 
(pruritus or pain), and Vancouver Scar Scores were calcu-
lated and recorded.[18] Vancouver Scar Scale is calculated by 
the sum of the scores obtained according to the vascularity 
(normal: 0, pink: 1, red: 2, purple: 3), pigmentation (normal: 
0, hypopigmentation: 1, hyperpigmentation: 2), pliability 
(normal: 0, supple: 1, yielding: 2, firm 3, ropes: 4, contrac-
ture: 5) and height of the scar (mm) (flat: 0, <2 mm: 1, 2-5 
mm: 2, >5 mm: 3).

Rhinoscopic Evaluation
All participants were evaluated for inferior turbinate hy-
pertrophy through anterior rhinoscopy. Additionally, to 
enhance the objectivity of measurements, photographic 
images were obtained using an endoscope. ITH can be 
categorized as grade 1 to 3 on anterior rhinoscopic exami-
nation as defined by Deenadayal et al.[19] Grade 1 is a 25% 
enlargement without obvious obstruction; grade 2 is be-
tween 25-50% occlusion, and grade 3 is over 50% occlusion 
of the nasal cavity. The horizontal percentage of airway 
space can be determined by estimating the percentage of 
distance the anterior aspect of the inferior turbinate occu-
pied in the lateral to medial dimension (Fig. 1).

This study evaluated all patients anterior rhinoscopically by 
a single senior surgeon at the otolaryngology outpatient 
clinic, without knowing whether they had been diagnosed 
with HTS. A 4 mm diameter, 0-degree rigid endoscope (Karl 
Storz, Germany) was used for photographic recording. The 
presence and degree of ITH were evaluated according to 
the method determined by Deenadayal et al.[19]

Statistical Analysis
The SPSS Statistics 25.0 package program (Armonk, New 
York: IBM Corp.) for Windows was used for statistical analy-
sis. The suitability of variables with normal distribution was 
examined using histogram graphics and the Kolmogorov-
Smirnov test. Mean, standard deviation and median values 
were used while presenting descriptive analysis. Categori-
cal variables were compared using the Pearson Chi-Square 

Figure 1. Endoscopic view of the horizontal percentage of the airway 
space. A: airway, T: turbinate.
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Test. The Mann-Whitney U test was used when evaluating 
non-parametric variables between two groups. The Krus-
kal-Wallis Test was used when evaluating non-parametric 
variables between more than two groups. Statistical signifi-
cance was defined as a p-value of less than 0.05.

Results
Twenty-five patients with HTS and 50 control patients at 
the dermatology outpatient clinic were included in the 
study. All patients included in this study were Caucasian. 
There was no significant difference in descriptive variables 
such as age, gender, and occupation between the HTS and 
the control group (Table 1).

HTSs were located on the chest in 11 patients, on the shoul-
der in nine patients, retro-auricular in four patients, on the 
back in three patients, on the hips in two patients, on the ab-

domen in two patients and on legs in one patient. HTS was 
detected in one region in 11 patients and more than one 
region in 14 patients. The duration of HTS was 0-6 months 
in three patients, 6-12 months in three patients, 1-5 years in 
12 patients, and longer than five years in seven patients. The 
mean Vancouver scar score for HTS patients was 6.68±1.84.
When the symptoms of allergic rhinitis were compared 
between the groups, there was no significant difference 
(p=0.285). 36% (n=9/25) of the patients in the HTS group 
described one or more symptoms and 38% (n=19/50) in 
the control group.

ITH was more common in patients with HTS than in the 
control group (64% and 34%, respectively) (p=0.014). Fur-
thermore, in the HTS group, 48% of patients were grade 
2, and 16% of patients had grade 3 ITH, and in the control 
group, 24% of patients were grade 2, and 10% of patients 
had grade 3 ITH (p=0.046) (Table 2). There was no statisti-

Table 1. Demographic characteristics of HTS and control group

   HTS group   Control group  p¹

  n  % n  %

Age 32.24±12.43  29.00 34.52±10.88  34.50 0.306²
Sex
 Male 12  (48.00) 19  (38.00) 0.407
 Female 13  (52.00) 31  (62.00) 
Education
 Primary school 11  (44.00) 23  (46.00) 0.005
 Highschool 3  (12.00) 20  (40.00) 
 University 11  (44.00) 7  (14.00) 
Occupation
 Not working/ retired 4  (16.00) 20  (40.00) 0.092
 Student 6  (24.00) 9  (18.00) 
 White collar 4  (16.00) 2  (4.00) 
 Blue collar 11  (44.00) 19  (38.00) 

¹Chi-Square Test ²Mann Whitney U Test; HTS, hypertrophic scar.

Table 2. Evaluation of the relationship between the presence and severity of ITH and HTS

   Hypertrophic scar   Control group  p 
   (HTS) group

  n  % n  %

Inferior Turbinate Hypertrophy (ITH)
 No 9  (36.00) 33  (66.00) 0.014
 Yes 16  (64.00) 17  (34.00) 
ITH grade
 Grade 1 9  (36.00) 33  (66.00) 0.046
 Grade 2 12  (48.00) 12  (24.00) 
 Grade 3 4  (16.00) 5  (10.00) 

Chi-Square Test.
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cally significant difference between the presence or sever-
ity of ITH and the Vancouver Scar Scale scores (Table 3).

In the HTS group, eight patients were asymptomatic, 12 pa-
tients had pruritus, and five had pain in their scars. ITH was 
higher in patients who complained of pruritus or pain in 
the HTS than in asymptomatic patients. In the HTS group, 
83% of the patients complained of itching (n=10), and 80% 
of pain (n=4) was assessed as ITH (p=0.020). (Fig. 2). In the 
presence of HTS-related symptoms, the sensitivity was 
87.50, and the specificity was 66.67 for ITH (Fig. 2).

In the HTS group, the mean age of the patients with ITH 
was 30.6 (SD±10.21, Median:28.50), while the mean age of 
the patients who did not have ITH was 36.11 (SD±15.54, 
Median: 30.00) years, and there was no statistically signifi-
cant difference (p=0.357).

The relationship between ITH and the number and the lo-
cation of the lesions in HTS patients were also assessed. ITH 
was detected in nine patients (81.82%) with a single HTS 
and in seven patients (50%) with multiple HTSs. There is no 
significant relationship between single or multiple HTSs 
and ITH (p=0.100). The rate of ITH is lower in patients with 

HTS localized in the abdomen compared to those without 
localized in the abdomen (p=0.049) (Table 4).

The relationship between the duration of HTS and ITH 
was evaluated. In the HTS group, ITH was detected in two 
(66.67%) of the patients with scar duration of 0-6 months, 
in two (66.67%) of the patients with scar duration of 7-12 
months, eight (66.67%) patients with scar duration of 1-5 
years and four (57.14%) patients with scar duration of more 
than five years. There was no significant relationship be-
tween the duration of HTS and ITH (p=0.978) (Table 5).

Discussion
Mast cells (MCs) play an essential role in wound healing.[20] 
They activate fibroblasts, which are responsible for collagen 
accumulation and remodeling. Cutaneous wounds heal 
without leaving scars in the early stages of fetal develop-
ment. This is because fetal tissues have a low number of MCs, 
which indicates the importance of MCs in excessive wound 
healing.[7] Studies have shown that mast cell stabilizers can 
help reduce excessive wound construction and fibrosis with-
out affecting the normal healing process.[21, 22] MCs increase 
in systemic fibrotic conditions such as rheumatoid arthritis, 
pulmonary fibrosis, liver fibrosis, and HTS.[6, 23]

Rhinitis can lead to structural changes in the nasal mucosa. 
Chemical or physical stimuli to the nasal epithelium initi-
ate the stimulation of the trigeminal nerves, which further 
leads to neurogenic inflammation via inflammatory me-
diators. MCs are sensitive to mechanical stimulation, and 
mechanical changes can cause increased degranulation in 
MCs. A response to repeated inflammation leads to a re-
construction of the damaged tissue.[21] Increased mucosal 
collagen deposition, mucosal myofibroblast transforma-
tion, and increased matrix protein deposition have been 
reported in rhinitis.[19] These structural changes in tissue 
remodeling lead to ITH. Both chronic rhinitis and HTS share 
similarities in pathogenesis, with MCs, TGF-B, SMAD path-
ways, and periostin and thymic stromal lymphopoietin be-
ing involved.[4, 5, 9] Mast cell stabilizers are already an effec-
tive treatment for allergic rhinitis.[14]

In addition to studies on mast cell stabilizers, recent studies 
have reported that botulinum toxin injections could treat 
both HTS and rhinitis. A systematic review and meta-anal-
ysis showed that injection of intralesional botulinum toxin 
type A was an effective treatment option for HTS.[24] On the 
other hand, it has been reported that botulinum toxin in-
jection into the inferior turbinates of patients with allergic 
and idiopathic rhinitis may be a treatment option by reduc-
ing the symptoms of sneezing, itching, nasal congestion, 
and runny nose.[25] Recent studies also revealed that botuli-
num toxin reduced MC activity.[26] Notably, rhinitis and HTS 

Table 3. Evaluation of the relationship between the Vancouver 
scar scale scores and ITH

  Vancouver scar scale score p
  Mean (±SD), Median

ITH
 None 6.89±1.76, 7.00 0.760¹
 Present 6.56±1.93, 6.50 
ITH grade
 Grade 1 6.89±1.76, 7.00 0.282²
 Grade 2 6.17±1.95, 6.00 
 Grade 3 7.75±1.50, 8.00 

¹Mann Whitney U Test ²Kruskal Wallis Test; ITH, inferior turbinate 
hypertrophy.

Figure 2. The relationship between HTS-associated symptoms and 
ITH (p=0.020).
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could be treated by the same treatment modality, and this 
effect may be MC-related. Since ITH is considered a result of 
remodeling in chronic rhinitis and because of the common 
features in their pathogenesis and treatment modalities, 
we investigated the association of ITH and HTS in patients. 
Interestingly and as we expected, the HTS group presented 
more with grade 2 and 3 ITH than the control group.

In 1987, Smith et al.[27] investigated the coexistence of ke-

loids or HTSs with allergic symptoms by surveying 1206 
adolescents. A statistically significant increase in aller-
gic symptoms was found in patients with keloid and HTS 
compared to control patients. Patients with HTS were 12% 
more likely to possess allergic reactions. They also stated 
that MCs' products might play a role in HTS and keloid de-
velopment. After this publication, we found no other pub-
lication investigating the relationship between allergy and 

Table 4. Evaluation of the relationship between scar localisations and ITH

     ITH    p

   Present    None 

  n  %  n  %

Retro-auricular
 Present 4  (100.00)  0  (.00) 0.102
 None 12  (57.14)  9  (42.86) 
Shoulder
 Present 4  (44.44)  5  (55.56) 0.127
 None 12  (75.00)  4  (25.00) 
Chest
 Present 8  (72.73)  3  (27.27) 0.420
 None 8  (57.14)  6  (42.86) 
Back
 Present 2  (66.67)  1  (33.33) 0.918
 None 14  (63.64)  8  (36.36) 
Hips
 Present 1  (50.00)  1  (50.00) 0.667
 None 15  (65.22)  8  (34.78) 
Legs
 Present 0  (.00)  1  (100.00) 0.174
 None 16  (66.67)  8  (33.33) 
Abdomen
 Present 0  (.00)  2  (100.00) 0.049
 None 16  (69.57)  7  (30.43) 

Chi-Square Test. 

Table 5. Evaluation of the relationship between the duration of HTS and ITH

     ITH    p

   Present     None 

  n  %  n  %

Duration of HTS
 0-6 months 2  (66.67)  1  (33.33) 0.978
 7-12 months 2  (66.67)  1  (33.33) 
 1-5 years 8  (66.67)  4  (33.33) 
 More than five years 4  (57.14)  3  (42.86) 

Chi-Square Test; HTS: hypertrophic scar; ITS: inferior turbinate hypertrophy.
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HTS. Our study found no significant difference in allergic 
rhinitis symptoms (nasal congestion, runny nose, nasal 
itching, and sneezing) between HTS and controls. Still, ITH 
was statistically more common in patients with HTS than in 
the control group.

In a review of studies on symptoms within scar tissue, Kwak 
et al.[28] investigated the clinical and histopathological fea-
tures of burn wounds. The patients were divided on wheth-
er they had a sensation of pruritus or not. In the pruritus 
group, they observed more prominent MC deposition than 
in the control group. Our study revealed that ITH is statisti-
cally more common if there is a complaint of pruritus or 
pain in HTS. According to these findings, if pruritus or pain 
accompanies HTS, evaluating the patient in terms of ITH 
and chronic rhinitis may be recommended.

In the literature, the presence of MCs demonstrated a sig-
nificant association with the duration of scars, with a nota-
ble increase in MCs in scars of longer duration.[29] Our study 
examined the relationship between the duration of the HTS 
and ITH; however, there was no correlation. Therefore, our 
study suggests that symptoms such as pruritus and pain 
could be more related to ITH than the duration of the HTS.

The main limitation of this study was that more accurate 
results could be obtained with rhinomanometry measure-
ments while evaluating ITH. Based on their common patho-
genesis, this study investigated the relationship between 
HTS and ITH, two conditions that result in remodeling and 
exaggerated healing in response to trauma. The coexis-
tence of HTS and ITH is remarkable. As we expected, the 
number of patients with ITH and the severity of ITH were 
higher in patients with HTS. The presence of concomitant 
ITH is more likely, especially with symptoms such as pruri-
tus or pain in HTS.

Conclusion
HTS can cause significant cosmetic problems, while inferior 
ITH may result in notable nasal obstruction. Both condi-
tions involve tissue remodeling, sharing common patho-
genic factors and treatment approaches. A higher num-
ber of patients with HTS had ITH compared to the control 
group, especially those who reported pruritus or pain as-
sociated with scar. Given the limited understanding of the 
full pathogenesis and treatment of HTS and ITH, their co-
existence represents an exciting area for further investiga-
tion, potentially providing new insights into these related 
conditions.
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