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Background: To evaluate the outcomes of type-I tympanoplasty with and without cortical
mastoidectomy in patients of inactive mucosal chronic otitis media with sclerosed mastoids.
Methods: The study was prospective in nature and comprised of 64 patients suffering from chronic
otitis media inactive mucosal disease with sclerosed mastoids. The patients were divided into two
groups (Group-I & Group-II) based on the patency of the eustachian tube. Further subgroups (GroupIA & Group-IB and Group-IIA & Group-IIB) were made into each group on the basis of intervention
being done. Type-I tympanoplasty was done in Group-IA & group-IIA whereas cortical mastoidectomy
along with type-I tympanoplasty was performed in Group-IB & Group-IIB. Evaluation was done in
terms of uptake of the graft and post-operative mean audiological gain. The results of different
interventions done was compared within each group.
Results: The difference in the successful graft uptake and mean audiological gain in the group of the
patients with patent eustachian tube (Group-IA & Group-IB) was not statically significant. There was
statically significant difference in the graft uptake and mean audiological gain in the patients
undergoing type-I tympanoplasty alone and cortical mastoidectomy with type-I tympanoplasty with
blocked eustachian tube group (Group-IIA & Group-IIB).
Conclusion: On combining the cortical mastoidectomy with type-I tympanoplasty there was no
statistically significant difference in the outcome of the patients with patent eustachian tube. Whereas
in the group of the patients with blocked eustachian tube the outcome improved significantly on
combining the cortical mastoidectomy with type-I tympanoplasty.
Keywords: Type-I tympanoplasty; Type-I tympanoplasty with Cortical mastoidectomy; Chronic otitis
media-inactive mucosal disease.
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INTRODUCTION_____________________
The surgeries for chronic otitis media have evolved
significantly during the past century. The early attempts were
directed towards exposure of middle ear cleft and has
progressed to present day status of tympanoplasty with canal
wall up or canal wall down mastoid surgeries. The factors
affecting the outcome of the surgeries for chronic otitis media
are the middle ear pathology or middle ear environment and
the surgical techniques used. The evaluation of exact
preoperative status of middle ear pathology is difficult and we
get the complete extent of middle ear pathology at the
intraoperative stage. The knowledge of extent of middle ear
pathology guides us in choosing the surgical technique. The
outcome of the surgeries will improve when the surgical
techniques are chosen appropriately.
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The pathology present in inactive mucosal chronic otitis
media is the perforation in pars tensa and the mucoperiosteal
lining of middle ear cleft is relatively disease free. The
management of inactive mucosal chronic otitis media with
intact ossicular chain has been the type-I tympanoplasty.
With the advancement in the ear surgeries and long-term
follow up the role of mastoid pneumatisation in affecting the
outcome of this surgery has become evident. Holmquist and
Bergstrom1 first suggested the functional advantage of well
pneumatised mastoid. The pneumatised mastoid with patent
aditus communicates well with the middle ear and acts as a
buffer to reduce the harmful effects of the pressure changes
in the middle ear. This hypothesis was further supported by
Sade et al2 and Cinamon et al.3 This hypothesis takes into
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consideration that in a well pneumatised mastoid connected
to middle ear, the changes in the middle ear pressure will
likely have little effect on the tympanic membrane due to the
buffering action of the mastoid air cell system. Furthermore,
in the patients having sclerosed mastoid the chances of
hidden disease being present in the middle ear cleft remain
high. Jackler et al4 in their study found that after
tympanoplasty the quiescent disease in the mastoid
becomes trapped behind the tympanic membrane graft
placed. The disease may resolve spontaneously after the
repair of the tympanic membrane defect in some cases but
the recurrence of disease can occur and this will lead to graft
failure.
The fear of quiescent infection in the middle ear cleft affecting
the outcome of type-I tympanoplasty has prompted some
otologists to perform cortical mastoidectomy in addition to the
tympanoplasty. They support that combining the cortical
mastoidectomy with type-I tympanoplasty is valuable in
reducing the future need of the surgery.5 The otologists have
divided opinion over combining the cortical mastoidectomy
with type-I tympanoplasty for improving the outcome. A
group of otologists are of opinion that type-I tympanoplasty
with cortical mastoidectomy in inactive mucosal chronic otitis
media have better outcomes, whereas another group
believes that there is no benefit of combining the cortical
mastoidectomy to the type-I tympanoplasty in above said
patients.5,6 Many studies have been undertaken recently to
evaluate the role of cortical mastoidectomy in improving the
results of tympanoplasty.7,8
There have been various attempts of comparing the results
of type-I tympanoplasty alone with the combination of type-I
tympanoplasty and cortical mastoidectomy, but the studies
which have focused on specific factors are quite few. In the
present study we have specifically chosen the patients with
sclerosed mastoid and variable eustachian tube function
(both patent and blocked) and have compared the results
among the patients undergoing type-I tympanoplasty alone
and type-I tympanoplasty combined with cortical
mastoidectomy. The objective of present study was to
evaluate the benefit of combining the cortical mastoidectomy
with the type-I tympanoplasty in improving the outcomes of
the type-I tympanoplasty.

METHODS__________________________
The study was prospective in nature and was carried out from
February 2018 to June 2021. Patients attending outpatient
Department of Otorhinolaryngology, Jawaharlal Nehru
Medical College, Aligarh Muslim University, Aligarh, India
were considered for this study. The study included 64
patients of inactive mucosal chronic otitis media with
sclerosed mastoid.
The patients were subjected to detailed history, general
examination, systemic examination and local examination
which included clinical examination of ear, nose, paranasal
sinuses, larynx and pharynx. Patients with obvious ossicular
dysfunction, external ear pathology were excluded from the
study. Patients with ear discharge were initially treated
conservatively and were included when their ear became dry.
The complete otological evaluation was done. Eustachian
tube function was evaluated by Valsalva test and Eustachian
tube catheterisation. Otomicroscopy was done and ossicular
chain status was evaluated. Hearing impairment was
assessed by pure tone audiometry with or without masking.
International Archives of BioMedical And Clinical Research
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The available four frequency (i.e. 0.5,1,2 and 4 khz),
preoperative, air bone gap was recorded for each case.
Complete laboratory evaluation and X-ray mastoid Schuller’s
view was done in all the cases. The Computed tomography
scans of temporal bones were done when needed.
INCLUSION CRITERIA
1. Age group >15 years.
2. Chronic otitis media inactive mucosal disease.
3. Patients with radiologically sclerosed mastoid.
4. Intact middle ear ossicles.
5. Adequate cochlear reserve.
EXCLUSION CRITERIA
1. Age <15 years.
2. Patients having tympanosclerosis, ossicular chain
discontinuity, presence of cholesteatoma and retraction
pocket.
3. Patients with sensorineural deafness.
4. Patients with complications of chronic otitis media.
5. Patients having sino-nasal pathology like chronic sinusitis,
allergic rhinitis etc.
6. Patients having any systemic illness like diabetes mellitus,
hypertension etc.
All of the patients included in our study had sclerosed
mastoid. The patients were first divided into two groups
based on the patency of the eustachian tube. First group of
the patients had patent eustachian tube (Group-I) whereas
second group had blocked eustachian tube (Group-II). The
patients were further divided into four subgroups based on
the surgical management. The Group-I comprised of 32
patients, out of which 16 patients (Group-IA) underwent typeI tympanoplasty and in the remaining 16 patients (Group-IB)
type-I tympanoplasty with cortical mastoidectomy was
performed. The Group-II also included 32 patients and they
were further sub grouped into Group-IIA & Group-IIB with 16
patients in each group. The patients in Group-IIA underwent
type-I tympanoplasty and the patients in Group-IIB
underwent
type-I
tympanoplasty
with
cortical
mastoidectomy. The patients were randomly allotted in typeI tympanoplasty and type-I tympanoplasty with cortical
mastoidectomy group.
The temporalis fascia was used as graft material in all cases.
Graft was placed by underlay technique in every case. The
post aural approach was used for both the tympanoplasty
and the cortical mastoidectomy. In the patients undergoing
cortical mastoidectomy the patency of the aditus was
checked and restored if it was found to be blocked. The round
window reflex was checked in all the patients and the graft
was place only after confirming the ossicular continuity. All
the patients included in the present study were operated by
the same surgeon and the surgical technique remained same
throughout the period of study.
The patients were discharged from the hospital after three
days of the surgery and injectable antibiotics were given till
the discharge and then changed to the oral antibiotics upon
discharge. The patients were reviewed after one week of
surgery and mastoid bandage was removed. Ear drops were
prescribed after removal of bandage. The patients were
again reviewed after two and four weeks of the surgery.
The outcome measures in our study were graft uptake and
mean audiological gain measured at 3 months, 6 months 12
months post operatively. The air bone gap closure to less
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than or equal to 20 dB was taken as successful outcome of
the surgery. The minimum follow-up period was 12 months.
The outcomes of the surgery were compared between the
different subgroups of each group i.e., Group-I and Group-II.
The patients in Group-I had similar clinical characteristics,
they had inactive mucosal chronic otitis media with sclerosed
mastoid cavity and patent eustachian tube. Whereas the
patients in Group-II had inactive mucosal chronic otitis media
with sclerosed mastoid cavity and blocked eustachian tube.
The outcomes of the surgery were compared within each
group as it minimised the effect of confounding factors. As
most of the patients in the present study were from rural area,
they do not return for follow up once they had improvement
after the surgery. This has been the reason for loss to follow
up in our study and also limitation for more long term follow
up of the patients. In our study of 64 patients, only 58 patients
came for the follow up at the 6 months after the surgery and
54 patients were followed up for 12 months.
The informed and written consent was taken from the
patients or guardian (in case of minor) before including them
in study. This study has been carried out with approval from
Institutional Ethical committee, in accordance with the ethical
guidelines for biomedical research on human subjects as
given in the Declaration of Helsinki.
Statistical Analysis
Data was analysed by using Statistical Package for the
Social Sciences (SPSS-24). Chi- square was used for
statistical comparison of the success rate of graft uptake and
unpaired t-test was used for comparing the mean
audiological gain between different groups. P value of <0.05
was considered significant while p value <0.01 was
considered highly significant.
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The postoperative evaluation for analysis of results in our
study was first done after 3 months of the surgery. The
tympanic membrane graft uptake and Mean Audiological
Gain (dB) were analysed. The successful uptake of the
tympanic membrane graft was taken in the cases in which no
remnant of perforation was present in any of the quadrant on
otoscopic examination. The success rate at 3 months follow
up was 86% in Group-IA, 94% in Group-IB, 63% in GroupIIA and 94% in Group-IIB. The comparison of graft uptake
between Group-IA and Group-IB are shown in Table-2. The
results of successful graft uptake in Group-IIA and Group-IIB
are compared in Table-3.
Table 2: Comparison of Tympanic membrane graft uptake between
Group-IA & Group-IB.
Cases

Graft
uptake

Success
rate

Group-IA

16

14

86%

Group-IB

16

15

94%

Group-IA

14

12

86%

Group-IB

15

14

93%

Group-IA

13

11

85%

Group-IB

14

13

93%

P value

At 3 months
0.54

At 6 months
0.50

At 12 months
0.49

Table 3: Comparison of Tympanic membrane graft uptake between
Group-IIA & Group-IIB.
Cases

Graft
uptake

Success
rate

Group-IIA

16

10

63%

Group-IIB

16

15

94%

Group-IIA

15

9

60%

Group-IIB

14

13

93%

Group-IIA

14

8

57%

Group-IIB

13

12

92%

P value

At 3 months

RESULTS___________________________
The present study was February 2018 to June 2021 and it
included 64 patients who were divided in four groups. Two
groups underwent type-I tympanoplasty and another two
groups underwent type-I tympanoplasty along with cortical
mastoidectomy. In our study out of 64 patients 29 were male
and 35 females with a male to female ratio of 1:1.2. The age
of the patients was in the range of 15-49 year. In our study
all patients included had central perforation, 18 patients had
small size, 29 patients had medium size and 19 patients had
large size perforation. As previously mentioned earlier that
the patients with obvious ossicular dysfunction and external
ear pathology were excluded from the study. The
demographic variables of the cases are summarized in the
Table-1.
Table 1: The demographic variables of the cases.
No. of Cases

Percentage

15-25

34

53.0%

26-35

21

33.0%

36-49

9

14.0%

Male

29

45.0%

Female

35

55.0%

Rural

37

58.0%

Urban

27

42.0%

1. Age Group (Years)

2. Sex

3. Population
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0.03

At 6 months
0.04

At 12 months
0.04

The audiological gain was calculated for each patient by
subtracting the post op AB gap from the pre op AB gap. The
Mean Audiological Gain was calculated for each group by
dividing the sum of audiological gain in that group by the total
number of cases in the same group. The comparison of Mean
Audiological Gain between Group-IA and Group-IB are
shown in Table-4. The results of Mean Audiological Gain in
Group-IIA and Group-IIB are compared in Table-5.

DISCUSSION________________________
The management of inactive mucosal chronic otitis media
with intact ossicular chain is the type-I tympanoplasty. The
results of the tympanoplasty as reported by the different
institutions are variable. [9, 10] The factors affecting the
outcome of middle ear surgery are middle ear pathology and
surgical technique used. The abnormality present in the
patients with inactive mucosal chronic otitis media is the
defect in the tympanic membrane, the mucoperiosteum of
Vol 7 | Issue 3 | July – September 2021
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the middle ear cleft is relatively disease free. As the
preoperative estimation of the extent of the disease is difficult
and the exact status becomes clear only intraoperatively.
The surgical technique used plays a vital role in improving
the outcome in these patients.
Table 4: Comparison of Mean audiological gain between Group-IA &
Group-IB.
Cases

Mean Audiological
Gain (dB)

SD(±)

Group-IA

16

18.7

2.7

Group-IB

16

18.3

2.8

Group-IA

14

18.8

2.7

Group-IB

15

18.1

2.8

Group-IA

13

18.7

2.8

Group-IB

14

18.2

2.9

P value

At 3 months

0.68

At 6 months

0.50

At 12 months

0.65

Table 5: Comparison of Mean audiological gain between Group-IIA &
Group-IIB.
Cases

Mean Audiological
Gain (dB)

SD(±)

Group-IIA

16

16.7

3.8

Group-IIB

16

19.5

2.3

Group-IIA

15

16.3

3.7

Group-IIB

14

19.6

2.3

Group-IIA

14

16.3

3.9

Group-IIB

13

19.7

2.4

P value

At 3 months
0.02

At 6 months
0.01

At 12 months
0.01

In the present study 64 patients underwent surgery for
inactive mucosal chronic otitis media. On comparing the
result of successful graft uptake in Group-I, the graft uptake
rate in Group-IA was 86% and Group-IB 94% after 3 months
of the surgery. On applying the Chi-square test the difference
was not statistically significant with p value of P=0.54. The
comparison of the results between these two groups at 6
months and 12 months of follow up showed no statistically
significant difference with p values of P=0.50 and P=0.49
respectively. The observations in our study were in
concurrence with the results of Toros et al,10 Albu et al11 and
Kaur et al,12 they concluded that there was no significant
difference in the graft uptake rate by combining cortical
mastoidectomy with type-I tympanoplasty over type-I
tympanoplasty alone in patients with inactive mucosal
chronic otitis media.
The successful graft uptake in Group-IIA was 63% and
Group-IIB was 94% after 3 months of the surgery. On
applying the Chi-square test the difference between two
groups was statistically significant with p value of P=0.03.
Further the difference between these groups were
statistically significant at 6 months and 12 months with
respective p values of P=0.04 & P=0.04. This observation
was in concurrence with the results of Nayak et al,13 who also
International Archives of BioMedical And Clinical Research
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found that combining the cortical mastoidectomy with
tympanoplasty in patients with radiologically small mastoid
cavity had better outcomes.
The Mean Audiological Gain in Group-IA of the patients was
18.7 ± 2.7 dB and in Group-IB of patients it was 18.3 ± 2.8
dB after 3 months of the surgery. On applying the unpaired ttest the difference was not statistically significant with p value
of P=0.68. The comparison of the results between these two
groups at 6 months and 12 months of follow up showed no
statistically significant difference with p values of P=0.50 &
P=0.65 respectively. This result was in concurrence with that
of Toros et al,10 Albu et al11 and Kaur et al.12
The comparison of the Mean Audiological Gain between
Group-IIA and Group-IIB after 3 months of the surgery had
statistically significant difference with p value of P=0.02. The
difference of Mean Audiological Gain between Group-IIA and
Group-IIB were also statistically significant at 6 months and
12 months with p value of P=0.01 and P=0.01. These
observations in our study were in concurrence Habib et al,14
they found improvement of hearing level was more in patient
who underwent tympanoplasty with cortical mastoidectomy
than those patients on whom only tympanoplasty was
performed.

CONCLUSION_______________________
The aims of the surgery for chronic otitis media are
eradication of the disease from the middle ear cleft and to
restore the hearing to serviceable level. The type-I
tympanoplasty is the commonest ear surgery being
performed by the otologists in the northern India. The
outcomes of the type-I tympanoplasty in the trained hands
are generally good. With increase in the knowledge of
ventilation of the middle ear cleft, the otologist started
evaluating the benefit of combining the cortical
mastoidectomy with type-I tympanoplasty in improving the
outcome. In our study of 64 patients of inactive mucosal
chronic otitis media with sclerosed mastoid, we found that the
combining the cortical mastoidectomy with type-I
tympanoplasty showed no statistically significant difference
in the outcome of the patients with patent eustachian tube.
Whereas in the group of the patients with blocked eustachian
tube the outcome improved significantly on combining the
cortical mastoidectomy with type-I tympanoplasty.
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