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obstruction posed by granuloma. Antibiotics, corticosteroids, post 
excision irradiation, and botulinum toxin A injection are the other 
treatment options used in different centers. Caroll et al. suggests 
augmentation of true vocal cord as an option or adjunct to treat 
vocal process granuloma (PG) due to hyperfunctional behaviors 
secondary to an incompetent glottis.6

In this study, we aim to classify arytenoid granulomas into two 
subclasses- one which arises from the vocal process described 
henceforth as process granuloma (PG) and the other seen 
posterosuperiorly on the body of arytenoid as body granuloma 
(BG). This helps to analyze and study the etiological factors of 
each of these subtypes. We hypothesize that the mechanisms 
leading to the formation of both these granulomas are different. 
We also believe that targeted treatment directed against each 
of these granulomas decreases the unpredictable results of the 
treatment and recurrences.

In t r o d u c t I o n
Arytenoid granulomas are benign proliferative lesions located in 
the posterior glottis. These lesions are most commonly centered 
over the tip of the vocal process. Chevalier Jackson is credited 
with the first description of arytenoid granuloma in 1928, 
which he termed “contact ulcer of the larynx.” These lesions are 
synonymously described in different literatures as laryngeal 
contact ulcer, contact granuloma, vocal fold granuloma and 
postintubation granuloma, and vocal process granuloma.1,2 The 
arytenoid granulomas can appear as reddish or whitish lesions 
that may be sessile or pedunculated or appear ulcerative on the 
surface. They are commonly unilateral or sometimes bilateral, and 
biopsy usually reveals squamous hyperplasia with a proliferation 
of capillaries, fibroblasts, collagen fibers, and leukocytes.3,4 These 
changes characterize granuloma as inflammatory angiomatous 
lesion called pyogenic granulomas.

The optimal management of this condition is still a matter 
of debate. Treatment of this condition is directed against the 
underlying cause, but the cause remains obscure in many cases. 
Intubation, phonotrauma/hyperfunctional, or laryngopharyngeal 
reflux remains the primary cause of this condition. Sometimes there 
may be significant overlap between these primary causes or may 
be multifactorial or emerge as recalcitrant idiopathic granulomas 
in some.2

Symptomatic patients are initially managed with a conservative 
combination of empiric medical therapy to tackle laryngopharyngeal 
reflux and voice therapy to mitigate hyperfunctional vocal behaviors.5

Surgery (Cold steel or laser ablation) is usually done when 
these conservative measures fail. Other indications for surgery 
are to take a biopsy to rule out malignancy and in cases of airway 
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Ab s t r Ac t
Introduction: Arytenoid granulomas are benign exophytic inflammatory lesions that are found in the posterior glottis. This study aims to address 
the two presentations of arytenoid granuloma, namely process granuloma (PG) and body granuloma (BG), and to study the etiological factors 
behind each of these and thereby provide better understanding of the treatment of these two forms.
Materials and methods: Descriptive study was performed by analyzing the videolaryngoscopic (VLS) recordings of 80 patients presenting with 
arytenoid granuloma. The demographic and clinical characteristics were also analyzed.
Results: Arytenoid granulomas exhibited a male predominance with male: female ratio being 3.7:1. A total of 73 patients (91.25%) had unilateral 
granuloma, whereas seven patients (8.75%) had bilateral granuloma. Of the unilateral granulomas, 46 (57.5%) patients presented with left-sided 
granuloma, and 27 (33.8%) presented with right-side granuloma. The subtype of process granuloma (PG) was seen in 43 patients (53.75%) and 
BG in 37 patients (46.25%). PG is the commonest type of granuloma in males, and BG is the commonest type of granuloma in females. The 
association of process granuloma with inter arytenoid pachydermia was statistically significant but not BG. All cases of vocal cord paralysis in 
our series had BG. The majority of vocal cord paralysis (42.8%) cases with arytenoid granuloma showed severe overriding of arytenoid cartilage 
on the normal side.
Conclusion: Identifying the two subgroups of arytenoid granuloma, namely process and BG, is imperative as they guide the proper management 
of arytenoid granuloma.
Keywords: Arytenoid granuloma, Interarytenoid pachydermia, Videolaryngoscopy, Vocal process.
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in 13 females (76.5% of females) with p value <0.05 (Table 2). So 
the PG is the commonest type of granuloma in males, and BG is 
the commonest type of granuloma in females. Phonatory gap 
was noted in 33 patients (41.3%), and ventricular band adduction 
was identified in 47 patients (58.8%). We have noted two types of 
movements of arytenoid cartilage in this study. One is overriding 
arytenoid (ORA), which is characterized by arytenoid adduction 
asymmetry of the two arytenoids identified by nonalignment 
of the glottic and interarytenoid axis. Another type of arytenoid 
movement is the over-adducting arytenoid (OAA), when both 
arytenoids simultaneously contract so that both vocal processes are 
not viewed at the peak of adduction. ORA was seen in 43 patients 
(53.8%) and OAA was seen in 19 patients (23.8%). We posit a grading 
system for ORA, which is shown below:

• Grade 1: Anterior crus of overriding arytenoid reaches up to the 
posterior end of cuneiform cartilage

• Grade 2: Anterior crus of overriding arytenoid reaches between 
posterior and anterior end of cuneiform cartilage

• Grade 3: Anterior crus of overriding arytenoid reaches beyond 
the anterior end of cuneiform cartilage.

The frequencies of each of the grades of arytenoid overriding 
in our study are shown in Table 3.

Of the seven patients who show bilateral granuloma, four 
patients (57.1%) have OAA cartilage with p value = 0.011. So OAA may 
be considered as a causative factor for bilateral granuloma (Table 4).

Interarytenoid pachydermia is one of the laryngeal signs seen in 
laryngopharyngeal reflux disease. When PG and BG were analyzed 
separately, we found that PG was associated with inter arytenoid 
pachydermia with p value = 0.004. There was no such association 
in the case of BG (Table 5). Interestingly we found that all cases of 
vocal cord paralysis in our series had BG. Severe ORA was seen in 
three cases (42.85%) of vocal cord paralysis, moderate ORA was seen 
in 1 case (14.28%), mild ORA was seen in 1 case (14.28%), and no 
overriding was seen in two cases (28.57%). The side of granuloma 
was not associated with the side of ventricular band adduction 
(with p value = 0.844). Neither PG nor BG is associated with ORAs 
with p values, respectively 0.879 and 0.411. The prominence of 
hyoid bone during phonation of “ee” was noted in seven patients, 
out of which five patients showed prominent hyoid bone on the 
right side, and two patients showed prominent hyoid bone on the 
left side. Along with granuloma, vocal cord cyst was noted in two 
patients, and sulcus vocalis was noted in two patients in our study.

dI s c u s s I o n
The male:female ratio obtained in our study was 3.7:1 with a mean 
age of 44. The youngest patient was 26 years of age, and the oldest 
patient was 71 years of age. In the study by Weing Chang et al., the 
male-to-female ratio was approximately 6:1, with the youngest subject 
being 9 years old and the oldest being 74 years old, with median age 
of 48.5 years.7 Yilmaz et al. included 20 patients with recurrent contact 
granuloma in their study and observed that they are nine times more 
common in men than females.8 The increased predisposition may 
be because males are more affected by age-related changes of the 

MAt e r I A l s A n d Me t h o d s
The study was conducted following the ethical standards of 
the institutional research committee and with the 1964 Helsinki 
Declaration and its later amendments and comparable ethical 
standards. Informed consent of the participants was taken.

The retrospective analysis of videolaryngoscopy (VLS) 
recordings of the senior authors for 9 years were employed for the 
study. The laryngeal examination was performed using a Storz 90° 
rigid endoscope (with stroboscope) with the patient comfortably 
seated and phonating a sustained vowel at habitual pitch and 
intensity. In cases of suspected muscle tension dysphonia flexible 
fiber-optic examination was done to complement the diagnosis. 
Two laryngologists reviewed the video recordings for confirmation 
of findings and diagnosis. A total of 80 patients were recruited for 
this study. Patients with complaints of hoarseness, an abnormal 
sensation in the throat, or excess throat mucus and diagnosed 
as having arytenoid granuloma by using VLS and also cases of 
intubation granulomas were included in this study. Diseases of the 
immune system, deformities, and tumors of pharynx and larynx, 
and patients not consenting for video laryngoscopy examination 
were excluded from the study.

Statistical Analysis
The analysis data was entered into a Microsoft Excel spreadsheet 
and then analyzed by SPSS 26 version (veni 27.0. SPSS I, Chicago, IL, 
USA). Data were summarized, and frequency and percentage were 
calculated for categorical variables, and for testing the association, 
Chi-square test was used. The significance level was 0.05. p-value 
≤0.05 was considered as significant.

re s u lts
Eighty patients with a diagnosis of arytenoid granuloma were 
included in the study. Of these, 63 patients (78.75%) were males, 
and 17 patients (21.25%) were females (Fig. 1). The male: female 
ratio in our study was 3.7:1. Unilateral granuloma was seen in 
73 patients (91.25%), whereas bilateral granuloma was seen in seven 
patients (8.75%). Of the unilateral granulomas, 46 (57.5%) patients 
presented with left-sided granuloma, and 27 (33.8%) patients 
presented with right-side granuloma (Table 1). The subtype of PG 
was seen in 43 patients (53.75%) and BG in 37 patients (46.25%). 
The PG was seen in 39 males (61.9% of males), and BG was seen 

Fig. 1: Sex distribution of the study population

Table 1: Side of granuloma

Right 27
Left 46

Both 7
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Vocal granuloma usually follows injury to the posterior glottis. 
Hoffman et al. proposed causes of granuloma being mechanical and 
inflammatory. The mechanical cause may be either vocal trauma 
or nonvocal trauma like intubation injury and surgical trauma. 
Inflammatory type may be linked to GERD, postnasal discharge, 
infections, allergic, and idiopathic. Sometimes granuloma can 
arise due to the interaction of multiple causes.2 Caroll et al. found 
that 53% of vocal PG patients had an underlying glottal insufficiency 
(GI). They defined GI as a comorbid presence of true vocal fold 
atrophy, decreased true vocal fold mobility, or VF scar. Underlying 
glottic insufficiency should be promptly recognized, especially in 
the case of resistant vocal PG.6

larynx and may lead to more secondary hyperfunctional behaviors 
that further exacerbate an already traumatized vocal process.6 The 
presence of posterior chink at the vocal process level during phonation 
may protect against contact granuloma in women. However, contact 
ulcers resulting from endotracheal intubation are more common in 
females due to the thinner arytenoid perichondrium and narrow 
glottis, making them prone to injury.2 They also found that 75% of 
contact granuloma occurs at the medial face of the vocal process of the 
arytenoid and 25% in the body of the arytenoid at the posterosuperior 
aspect.8 Our study found the incidence of PG (53.75%) slightly more 
than BG (46.25%). This paper is the first of its kind, which identifies 
the PG and BG separately to analyze the etiological basis of each.

 Table 2:  Subtypes of arytenoid granuloma gender wise 

Sex
Granulation tissue

Total p valueVocal process Body of arytenoid
Male Count 39 24 63 0.004

% 61.9 38.1 100.0
Female Count 4 13 17

% 23.5 76.5 100.0
Total Count 43 37 80

% 53.8 46.3 100.0

 Table 3:  Grades of overriding arytenoid cartilage

Count %

Grade of overriding arytenoid cartilage Nil 37 46.3
Mild 12 15.0

Moderate 22 27.5

Severe 9 11.3

 Table 4:  Over-adducting arytenoid cartilage association with side of granuloma 

Side of granuloma

TotalRight Left Both χ2 p value
Presence of  
over-adducting arytenoid 
cartilage

Count 2 13 4 19 9.113 0.011
% 10.5 68.4 21.1 23.8

Absence of over-adduct-
ing arytenoid cartilage

Count 25 33 3 61
% 41.0 54.1 4.9 76.2

Total Count 27 46 7 80

% 33.8 57.5 8.8 100.0

 Table 5:  Association of interaytenoid pachydermia with process granuloma and body granuloma

Interarytenoid pachydermia with process granuloma

Observed N Expected N Residual χ2 P value

Absent 12 21.5 –9.5 8.39 0.004
Present 31 21.5 9.5

Total 43

Interarytenoid pachydermia with body granuloma
Observed N Expected N Residual χ2 P value

Absent 15 18.5 –3.5 1.32 0.25*
Present 22 18.5 3.5

Total 37
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relax the adducting action on the arytenoid vocal process, thereby 
decreasing trauma of one vocal process to the other one. This 
injection relaxes the glottic sphincter. So in our series, this strategy 
may be used to treat resistant cases of BG as most of them occur 
due to the hammering action of arytenoids.

Vocal fold augmentation is an option in cases where there is 
an underlying GI. GI may predispose greater forces applied to the 
posterior glottis.15 These forces are redirected away from the vocal 
process when a successful vocal fold augmentation is performed.

Being a retrospective study by analyzing the VLS findings, 
no information could be collected regarding the chronicity 
of granuloma. The presence of LPRD was assessed only by 
inter arytenoid pachydermia. More precise measurements 
of laryngopharyngeal reflux disease (LPRD) like 24 hours pH 
monitoring would have accounted for a better selection of cases.

co n c lu s I o n
Arytenoid granulomas can manifest in two forms, namely PG and 
BG. In our study, PG contributed 53.75% and BG 46.25%. Our study 
revealed that PG is seen predominantly in males, and BG is seen 
predominantly in females. Laryngopharyngeal reflux is a significant 
factor in the development of PG and not in BG. BG was noted in all 
cases where there is an underlying impaired vocal fold movement. 
We assume that these findings throw light into the management 
aspect of each type of granuloma. Antireflux therapy constitutes 
the mainstay of management of PG. Voice therapy in PG is aimed to 
correct overadduction of arytenoids vocal cords during closure and 
in BG by reducing supraglottic phenomenon whereas botulinum 
toxin injection can be employed in recalcitrant cases of BG. Vocal 
fold augmentation holds promise in the subset of population where 
there is an underlying GI along with BG. However, more studies with 
a larger subset of study population are needed in this direction to 
prove these relationships conclusively.
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