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Objective Does the severity of disease influence outcomes in patients with granular
myringitis (GM)? There is no classification and staging system on the severity of GM
although it is not a very rare disorder. The aim of this study was to propose a novel
classification and staging system for the patients with GM according to the type,
extent, and sequelae of the lesions so that indications of various modalities of treat-
ments for the different classes of the disease and their outcomes could be studied.
Methods Data were retrieved from PubMed, Embase, and Cochrane Library. Relevant
articles were also sought by a hand search review of references, books, and journals.
The databases were searched using the keywords “granular myringitis,” “granular otitis
externa,” “myringitis granulosa,” and “myringitis.” Data from the relevant articles were
extracted using a pre-defined data-extraction form.

Results After reviewing the various otoscopic findings, the study proposes a clinical
and surgical GAS classification and staging of granular myringitis, which is based on
the type of Granulating lesion, Area of involvement, and Sequelae of the disease. On
the basis of GAS classification, patients with GM are grouped into four stages that
indicate the overall severity and prognosis of the disease and can be used for selecting
various modalities of treatment and their outcomes.

Conclusion The GAS classification is simple, descriptive, and comprehensive and
would provide practical basis for the indications of different modalities of management
and outcomes research in patients with GM. This would facilitate in knowing the
prognostic impact of extent of granulations.

This study has a 1a type level of evidence.

but can also extend to deep bony external auditory canal
(EAC).>® The prevalence of GM was found to be approximately

Granular myringitis (GM) is an idiopathic inflammatory
process of tympanic membrane (TM) characterized by the
granulation tissue and mucosalized epithelium of the TM;' in
advanced cases, TM may get thickened.? Various modalities
of treatment have been employed in the management of this
disorder.> GM is not rare* and has various types of lesions,
which vary in extension and can have important bearing on
the line of treatment and prognosis. It can affect not only TM
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one fourth as common as cholesteatoma.” GM can involve
different layers of TM and can even lead to its perforation.*’#
Medical and surgical intervention is varied and often does
not lead to permanent resolution of the disease.>® Untreated
GM can lead to inflammatory infiltration of the deep EAC and
post-inflammatory medial EAC fibrosis and its atresia.!°

In spite of all these varied otoscopy findings, sequelae
(causing hearing impairment), and diverse treatments,
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currently there is no classification and staging system of
GM. The clinical and surgical classification helps in not only
describing distinct disease patterns and guide management
but also facilitates outcomes research. The oncological TNM
classification and staging is the best example.

Patients with GM have considerable variations in lesions.
The present study investigates the variations in lesions of GM
and proposes a novel classification and staging system, which
is based on the type and extent of lesions and the sequelae.
The classification will provide an idea about the severity of
the disease and aid in decision making regarding the various
modalities of treatment and their outcomes.

Methods

This study was granted an exception from ethics approval by
the Institutional Ethics Committee.

Data Sources

The literature and data sources were explored in a thorough
and comprehensive manner with the assistance of the librar-
ian (PN). This article included studies published in English
that examined the otoscopy findings related with the type
and extent of lesions and sequelae of the primary GM. The
databases searched were PubMed, EMBASE, and the Cochrane
Library. No time limit was set and databases were searched
from time of their inception. The search was completed by
June 2015. The databases were searched using Boolean com-
binations of the keywords “granular myringitis,” “granular oti-
tis externa,” “myringitis granulosa,” and “myringitis” in title
and abstract fields. No limits were applied; however, author
did exclude publications that did not have abstracts. Author
evaluated the titles and abstracts of all the studies identified
in the initial search to locate any potentially relevant studies.
The full texts of studies identified as potentially relevant were
then evaluated. These were augmented by their references and
option of similar articles. Relevant articles were also sought by
a hand search review of references, books, and journals.

Inclusion and Exclusion Criteria

Studies were eligible if they met the following criteria:
studies that examined the otoscopic findings related with the
type and extent of lesion and sequelae of primary GM. The
studies of secondary GM'° associated with diseases and sur-
geries of EAC and middle ear were not included in the study.
The acute, hemorrhagic, and bullous myringitis studies were
excluded. In cases of multiple publications of the same or
overlapping cohorts, only the studies with the largest sample
size were included. The following types of studies were
excluded: reviews, commentaries, case reports or letters, and
studies with insufficient reported data.

Data Extraction and Level of Evidence

Data from the articles were extracted using a pre-defined
data-extraction form. Discrepancies were noted and discussed
between the two other faculties (N.H. and CR.) in the E.N.T.
department and resolved by consensus. The following data were
recorded for each study: (1) year of publication; (2) country;
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(3) study design; (4) number of cases; (5) findings of otoscopy/
ear-micro-examination/otoendoscopy, and (6) treatment. Lev-
els of evidence were ascertained for each study. Disagreements
were resolved by discussions with the biostatistician (A.P.).

Results

Trial Selection

The initial search strategy (excluding duplicates) retrieved
122 publications. After screening all titles and abstracts,
the search strategy retrieved 28 publications for possible
inclusion in the systematic review. Among these 28 publica-
tions, nine publications met the inclusion criteria and were
retrieved for more in-depth evaluation (~Fig. 1).

Description of Studies
These nine studies from 2000 through 2011 (=Table 1)
reported otoscopic findings related to the type and extent of
lesion and sequelae of primary GM. Two of the nine studies
were conducted in Taiwan,'"'? two in Israel,*'* two in Egypt,58
one in Korea,> one in United States,” and one in China.'* Lev-
els of evidence were ascertained for each study. Only one of
the nine studies was controlled double-blinded®; two were
prospective*!® and remaining six were retrospective,>7811.12.14
These nine clinical studies included 335 patients with
GM (=Table 1). One study included only children as their
subjects.” All studies were published in English. Because of
the heterogeneity in study design, data collection, and data
presentation, I did not pool summary data in a meta-analysis.
There were particular weaknesses in terms of outcome ascer-
tainment and the representative nature of the cases.

Study Findings
All the studies found de-epithelization and/or granulations
on TM in their patients with GM (=Table 1). Three studies
found polypoidal formation*>!* and four studies had TM per-
foration.*”#1* The EAC was found involved in three studies®”'
and in remaining six studies lesions were limited to only TM
(=Table 1). One study even mentioned about the acquired atre-
sia of EAC.” The terms used for the extent of TM lesions were
focal,? circumscribed, patchy,® segmental ®*? diffuse 3214 and
entire TM.* Acute granulomatous myringitis'® cases were not
included. The GM was also termed as myringitis granulosa.®
Four clinical studies>’®!* employed both surgical and
topical treatments while two studies had only topical medical
therapy,*®and in three studies mainly surgical treatment!!1214
was used. The surgical modalities of treatment included
CO, laser,'"'>'7 mechanical removal of granulations,”#"
epithelial avulsion with overlay myringoplasty.'* The topical
medical treatment included antibiotic ear drops,*”%13 Castel-
lani solution,®> 5-fluorouracil 5% cream,® vinegar,'® formalin,
and other caustic agents.*!* No clinical and surgical classifi-
cation and staging of GM was found.

Proposed Clinical and Surgical GAS Classification and
Staging for Granular Myringitis

The study has devised a comprehensive four-tier classifi-
cation scheme with the primary goal of stratifying lesions
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Search Strategy = 122
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Full Text Articles Articles excluded on the basis of
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full text | Review (2)
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Commentary/Editorial/Case

reports (3)

Hand search =0

A4

Patients (=< 5) (1)
Desired details insufficient (3)

Artidles eligible for
systematic review = 9

Flow chart depicting the method of study selection.

based on type, extent, and sequelae of GM. On the basis of
the otoscopic findings, I propose the following G A S classifi-
cation that takes into consideration the type of Granulating
lesion, Area of involvement, and the Sequelae of GM.

1. Types of Granulating lesion (G,, G,, G, and G,)

an o
OO0

.- Only de-epithelization
,- Sessile granulations
3

.+ Polyp formations

: Pedunculated granulations

2. Area of involvement (A, A,, A, and A,)

a. A,:Single discrete lesion involving not more than quar-
ter of TM

b. A,: Single or multiple lesions involving quarter to half
of the TM

c. A,: Single or multiple lesions involving more than half
of the TM but not involving deep bony EAC.

d. A,: Lesions present and/or extending into the deep
bony EAC
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Table 1 Summary of the nine studies that investigated the clinical findings in patients with GM

Study Cases Otoscopy; Ear endoscopy/microscopy Treatment Level of evidence
Kim 2011 Korea® 24 Marginal/non-marginal type and deepi- Castellani solution, 2b
Retrospective thelialized (ulcerative)/polypoid subtype | curettage

using a new scale.
Zhang et al,2010 21 Diffuse granulation tissue over TM, with | Epithelial avulsion with | 2c
China™ or without involvement of EAC overlay myringoplasty
Retrospective
Atef et al 2010 Egypt* | 60 Granulation tissue over TM with or Topical 5-fluorouracil 1b
Controlled, without inflammatory obliteration of 5% cream
double-blinded deep EAC
Cheng & Shiao 2008 30 Nonepithelialized TM CO, laser 2c
Taiwan®
Retrospective
Wolf et al 2006 Israel? | 31 Focal de-epithelization, focal polypoid Topical application of 2b
Prospective granulations, diffuse polypoid formation | antibiotics or caustic

over entire TM, perforation of TM agents
Jang et al 2006 21 Segmental and diffuse granulation tissue | CO, laser therapy 2c
Taiwan' over TM
Retrospective
Blevins & Karmody 45 Granulation tissue and perforation of Topical medications 4
2001 USA® TM, acquired atresia of EAC and surgery
Retrospective
Wolf et al 2001 9 De-epithelization, granulations over cir- | Ear drops, caustic 2b
Israel” cumscribed area of TM, as a tiny shallow | solution, mechanical
Prospective lesion or raised polypoidal masses; small | removal

perforation of TM
El-Seifi & Fouad 2000 | 94 Granular areas, patchy, diffuse, or seg- Conservative and 2c
Egypt® mental; TM perforation surgical
Retrospective

Abbreviations: EAC, external auditory canal; TM, tympanic membrane.

3. Sequelae of lesion (S, S,, S, and S,)

a. S,: Just involvement of only cuticular layer of TM (No
sequelae)

b. S,: Involvement of cuticular and fibrous layer and/or
thickening of TM

c. S,: Perforation of TM

d. S,: Atresia of deep bony EAC

On the basis of above otoscopic GAS findings, I grouped the
patients with GM into the following four stages, which indi-
cate the overall severity and prognosis of the disease.
1. Stage I: (I-a, I-b and I-c)-GM-I

a. G, A, S,

b. G, A, S,

c. G,A,S,

2. Stage II: (II-a, II-b and II-c)-GM-II

|
N
w

A
A. ., S, (GM with TM perforation)
A GM with TM perforation)

“
w
—~
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4, Stage IV: (IV-a, IV-b and IV-c)-GM-1V

. G, A, S, ,(GM with ear polyp)
+ A, S, ; (GM with granular otitis externa)

A, , S, (GM with stenosis of EAC)

1-4’ 24

ol

. G,
G

[g]

1-4

Discussion

This study has presented a simple comprehensive classifica-
tion and staging system for GM)that would be able to assist in
the prognosis and decision making for the patients with GM.
GM is a disease that is poorly understood and has received
relatively little attention in the literature.?® GM is not a rare
pathologic condition of the TM.?! GM has a prolonged chronic
course and is characterized by de-epithelization/granulation
tissue on the lateral surface of TM, which over a period of
months or years may progress to TM perforation and spread
laterally along the deep bony EAC. Over a period of one to
three decades, squamous epithelium might grow over gran-
ulation tissue and give rise to thickened TM and/or stenosis
of bony EAC.

The proposed GAS classification and staging of GM is
based upon the type of Granulating lesion, Area of involve-
ment, and Sequelae of GM observed during this systematic
review study:



(1) Granulating lesion:  Granulations/de-epithelization
(=Table 1); polypoidal formation.*>" Instead of de-
epithelization some also use the term mucosalization.!?

(2) Area of involvement: Focal,* circumscribed,” patchy,?
segmental 32 diffuse,®!2!4 and entire* involvement of TM;
and involvement of EAC.5714

(3) Sequelae of the disease: Thickening of TM' and its perfo-
ration*”#13 and atresia of EAC.”

G,, G,, G, and G, types of Granulating lesion designate de-ep-
ithelization, sessile granulations, pedunculated granulations
and polyp formation respectively. Hence, the mildest G (G,) is
just de-epithelization of the lateral surface of TM while most
severe G (G,) is frank polyp formation. Patients in whom
multiple types of lesions are present (such as de-epitheliza-
tion, sessile and pedunculated granulations and/or polyp),
should mention all the types of G, but for staging purpose,
most severe form present is considered. As the active stage
of GM must be distinguished from chronic suppurative oti-
tis media (CSOM), ear-micro-examination is advised before
the GAS classification. Granulations are usually covered
with purulent secretions or dry crust. The aural toilet under
microscope reveals whether the granulations are localized
or diffuse/sessile or pedunculated. The granulations usually
have a sessile base and may be pedunculated. One or more
polyps may be present in some cases.!?

A, A, A, and A, Area of involvement refer lesion involv-
ing not more than quarter of TM, quarter to half of the TM,
more than half of the TM but not involving deep bony EAC
and present and/or extending to deep bony EAC respectively.
Hence, the minimum A (A,) is most limited lesion, whereas A,
is the most extensive lesion. The untreated GM was found to
cause inflammatory infiltration of the deep EAC.5'° The gran-
ular areas may be patchy, diffuse, or segmental. The latter is
the most frequent and is most commonly posterosuperior.®
In diffuse form, a slightly raised carpet of granulations cov-
ers the TM. One prospective study'® classified otoscopic find-
ings into three grades: focal de-epithelization, focal polypoid
granulations, and diffuse polypoid formation over the entire
TM." In cases of GM without perforation of TM, there would
be normal movement of the TM on pneumatic otoscopy.

The S, S,, S, and S, Sequelae of GM indicate involvement
of only cuticular layer, cuticular and fibrous layer, and/or
thickening, and perforation of TM, and atresia of deep bony
EAC, respectively. Hence, in S, there is no sequelae as the GM
is limited to epithelial layer of TM and S, designates the most
severe sequela atresia of deep bony EAC. S, is perforation of
TM. Patients with GM with S, sequela can develop perfora-
tion while removing or cauterizing the granulations as they
involve the fibrous layer of TM. In patients whom multiple
types of sequelae (S, or S, and/or S,) are present, all types of
sequelae should be mentioned in the record; however, during
staging, patients with the most severe type of sequela present
should be considered. The GM patients with a small tiny per-
foration of TM should be differentiated from tubotympanic
type of CSOM. In patients with GM, the small perforation of
TM is surrounded or hidden by granulations and the middle
ear mucosa is normal. Granulations/polyp arising from the

Granular Myringitis: A Novel Classification Bansal

middle ear mucosa in CSOM would be protruding through
the perforation of TM. The untreated GM was found to cause
post-inflammatory medial EAC fibrosis and its atresia.!°

Similar to TNM classification and staging of cancer patients,
on the basis of types of G, A and S lesions, GAS classification
categorizes the patients with GM into four stages (I, II, III,
and 1V), which are further subdivided into three subgroups
(a, b, and c). The Stage I-a is the mildest form of GM, while
stage IV-c is the most severe form of GM. While classifying
patients with GM, all types of G, A, and S lesions should be
mentioned; however, during staging, the highest grade of G,
A, and S present should be considered.

Example
If a patient with GM has de-epithelization with sessile and
pedunculated granulations, which involve almost entire
TM with TM perforation, the GAS classification, and staging
would be as following:

G:G,,G,G,

A: A,

S:S,

Stage lll-c: G,, A,, S,
This complete classification and staging would provide the
entire clinical and surgical findings of the patients with
GM. The prior requirement of GAS classification and stag-
ing would be proper suction cleaning of the EAC under the
operative microscope. GAS classification and staging could
get altered after taking into consideration the surgical find-
ings. The management would become more difficult as the
stage advances; however, it needs to be confirmed by further
studies. Patients with stages I and Il (GM without TM per-
foration and granular otitis externa) are more common and
relatively easy to manage with topical medicines than those
with stages III and IV. Patients with stage III (GM with and
without TM perforation), if do not respond with topical med-
ication, would need surgery. Patients with Stage IV (GM with
ear polyp, GM with granular otitis externa and GM with ste-
nosis of EAC) are rare and comparatively difficult to manage
and usually need surgical intervention. Patients with the last
stage IV (G, ,, A, ,, S, - GM with stenosis of EAC) are the most
challenging one.

Conclusion

The study proposes a novel GAS classification and staging
system for patients with GM on the pattern of TNM onco-
logical classification. It is simple and comprehensive and
succinctly describes the lesions of GM and addresses prog-
nosis and treatment decisions for patients with GM. GAS
classification and staging system is based upon the types
of Granulating lesion, Area of involvement, and Sequelae of
the lesion. Patients are grouped into four stages, which indi-
cate the overall severity and aids in speculating prognosis
of the disease. The severity of disease influences outcomes
in patients with GM. This novel classification should facili-
tate in selecting different modalities of treatment available
and their outcome research in patients with GM. Each stage
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displays distinct features that would have substantial impact
on decision making and prognosis. The pathology, manage-
ment, and outcomes of each stage need to be assessed by fur-
ther studies to evaluate the clinical and surgical relevance of
this novel classification and staging for the patients with GM.
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