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ABSTRACT
Introduction 
Chronic mucosal otitis media is one of the common disease 
prevalent in our society. This study was done to correlate the 
status of mastoid with outcomes of myringoplasty with cortical 
mastoidectomy in mucosal otitis media with high risk perforation.

Methods
This prospective, observational study was done at Department 
of Otorhinolaryngology and Head and Neck Surgery, Tribhuvan 
University Teaching Hospital. Thirty-four patients of ag|e 15 and 
above with chronic mucosal otitis media having high-risk perforation 
undergoing cortical mastoidectomy with myringoplasty were 
included. The status of middle ear, aditus, and mastoid air cells were 
assessed. Post-operatively, patients were assessed for graft uptake 
and hearing after three months. The post-operative graft uptake 
and hearing results were correlated with the peroperative status. 
Four patients who had preoperative sensorineural hearing loss were 
studied in terms of graft uptake only.

Results
The graft success rate in patients with normal mastoid air cells was 
90% whereas in diseased cases was 71.4% which was statistically 
not significant with p value 0.20. The success rate in terms of hearing 
was 68.8% in normal mastoid whereas it was 64.3% in diseased 
mastoid which was statistically not significant with p-value of 1.

Conclusion
In correlation with the status of mastoid air cells with graft uptake 
and hearing result, the observed differences were not statistically 
significant. However, averages of post-operative air conduction 
threshold and air-bone gap of all cases were better as compared to 
preoperative levels.
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INTRODUCTION

Chronic otitis media (COM)  implies a permanent 
abnormality of pars tensa or flaccida, most 
likely a result of earlier acute otitis media, 

negative middle ear pressure or otitis media with 
effusion.1 The perforation of tympanic membrane 
is usually treated by myringoplasty alone. Various 
factors determine the success of surgery such 
as age of patient, size and site of perforation, 
duration of dry middle ear prior to surgery, surgical 
approaches and techniques, contralateral ear status, 
experience of surgeon, primary or revision surgery, 
smoking status.2

Perforation of tympanic membrane with high 
chances of failure of surgery are considered as high-
risk perforations which include patients requiring 
revision surgery, discharging ear, anterior perforation 
or perforation larger than 50%.3  Holmquist and 
Bergstrom had suggested that mastoidectomy 
improves the chance of successful tympanoplasty 
in non-cholesteatomatous chronic otitis media.4 
However, this theory was opposed by Balyan et al.5 

Additional mastoidectomy improves the ventilation 
of middle ear by buffering the pressure changes 
according to Boyle’s law.6 It leads to prolongation 
of surgical time and cost and potential risk to 
structures like incus, dura, sinus, facial nerve.7,8

The tympanic membrane perforation removes 
sound protection from round window resulting in 
a tendency of sound to reach both round and oval 
windows at the same time canceling each other. 
This contributes to hearing loss upto 40-45 dB.9 This 
study was conducted to evaluate the role of the 
peroperative status of mastoid, aditus and middle 
ear in terms of graft uptake and hearing outcome 
in chronic mucosal otitis media cases with high-risk 
perforation.

METHODS
A prospective, observational study was conducted 
in Department of ENT-Head and Neck Studies, 
Tribhuvan University Teaching Hospital, Kathmandu 
from August 2018 to November 2019. The study was 
conducted after approval from Institutional review 
committee and taking written consent from the 
patient or the guardian. Patients of all gender of age 
≥ 15 years with chronic otitis media mucosal with 
high risk perforation were included in the study. 

High risk perforation was defined as: 
• Perforation with quiescent or persistently 

discharging middle ear
• Subtotal - large central perforation involving all 

quadrants of pars tensa
• Total - large marginal perforation involving all 

quadrants of pars tensa
• Residual perforation with history of previous 

myringoplasty

The exclusion criteria included the patients 
undergoing myringoplasty for indications other 
than chronic otitis media like traumatic and in those 
with ossicular fixation and discontinuities, pure 
sensorineural hearing loss, patients were assessed 
for hearing only. 

The patients underwent clinical examination and 
pure tone audiometry test within seven days prior 
to the operation. The air conduction and bone 
conduction threshold included the frequencies 
of 500, 1000, 2000 and 3000 Hz according to 
American Academy of Otolaryngology-Head and 
Neck Surgery guidelines.10 The air-bone gap was 
calculated by taking the differences between air 
conduction and bone conduction threshold at the 
same time. The same procedure was done post-
operatively after three months and the air-bone gap 
was calculated by taking the differences between 
post-operative air conduction with preoperative 
bone conduction.11

The status of the middle ear was classified into two 
categories either normal or diseased that included 
pus, granulations, edema, hyperemia. The status of 
the ossicular chain was noted. The status of mastoid 
air cells was also categorized into two groups either 
normal or diseased. The diseased included those 
having edematous mucosa and/or granulation 
tissue. Thorough removal of mastoid cells was done 
and the mastoid cavity was created. The aditus was 
then evaluated and categorized into two groups: 
patent or blocked. In case of blocked status, the 
cause of the blockage was noted whether due to 
edema or granulation tissue. The patency of aditus 
was then established which was confirmed by a 
free flow of normal saline from the mastoid to the 
middle ear or vice-versa.

The successful graft status was defined as a 
complete take up of graft. The perforation of any 
size was considered as a failure. A post-operative 
residual air-bone gap of 20 dB or less was considered 
as successful regarding the hearing outcome.12,13 

Data was analysed using SPSS statistical software 
version 22. Descriptive (mean, standard deviation) 
and inferential statistics (Fisher exact test and 
paired t test) were used. The p value < 0.05 was 
considered to be statistically significant.

RESULTS 
The total number of patients enrolled was 34. All 34 
were assessed for graft uptake whereas four cases 
with preoperative sensorineural hearing loss were 
excluded from hearing outcome evaluation. The age 
of the patients ranged from 16 years to 67 years 
with mean being 31.50 ± 14.72 years. Out of all, 17 
cases were indicated for persistent ear discharge, 
seven of revision surgery and five each of total and 
subtotal perforation. 
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Peroperatively, there were 16 cases with normal 
middle ear while in 18 middle ear was diseased. 
There were 20 patients with patent aditus and 14 
with blocked. Out of those with blocked aditus, 
seven were because of granulation tissue while rest 
had edematous mucosa. Similarly, in 20 patients 
mastoid air cells was normal while in 14 it was 
diseased. Granulation tissue was present in 10 out 
of 14 patients while rest had edematous mucosa.

In this study, 28 patients had successful graft uptake 
with six cases of failure resulting in a successful 
uptake of 82.4%. Out of 16 cases with normal 
middle ear status, 13 patients had successful graft 
uptake with a success rate of 81.3% whereas in 
those with diseased middle ear, 15/18 patients 
had successful graft uptake with a success rate 
of 83.3% which was not statistically significant. 
Similarly, the graft uptake rate in patent aditus 
group was 95% (19/20) and blocked group was 
64.3% (9/14) which was statistically not significant. 
Among the group with normal mastoid air cells, the 
success rate was 90% (18/20) and 71.4% (10/14) 
in diseased mastoid air cells group which was also 
statistically not significant. The details are shown in 
Table 1.

The average air conduction of all 30 cases 
preoperatively was 44.20±13.90dB and post-
operatively was 33.2±17.62 dB with a gain of 11 
dB with p-value of <0.001 that was statistically 
significant. Similarly, the average pre and post-
operative air-bone gaps were 26.50±10.34dB and 
15.50±12.52dB respectively with a gain of 11 dB and 
p-value of <0.001 which was statistically significant 
as shown in Table 2.

There were 20 patients (66.7%) who had post-
operative ABG within 20 dB and 10 patients 
(33.3%) with more than 20 dB. Seven patients with 

normal middle ear mucosa and13with diseased 
middle ear had post-operative ABG within 20 dB. 
These differences were statistically not significant. 
Similarly, the success rate of patient with patent 
aditus was 75% (12/16) and with blocked aditus was 
50% (7/14) which was statistically not significant. 
The success rate for normal mastoid air cells was 
68.8% (11/16) and for diseased was 64.3% (9/14) 
which was statistically not significant.  The details 
are presented in Table 3.

The average ABG gain of all 12 cases with normal 
middle ear was 8.34 dB whereas it was 12.78 dB 
in 18 cases with diseased middle ear mucosa. The 
statistically observed differences of both group are 
presented in Table 4.

The average ABG gain of 16 cases with patent aditus 
was 11.94 dB whereas in 14 cases with blocked 
aditus, it was 11.93 dB. These observed differences 
were also statistically significant as presented in 
Table 4.

Similarly, there was a gain of 11.07 dB in 16 cases 
with normal mastoid air cells whereas in those 
with diseased mastoid air cells, it was 10.57dB. 
These observed differences were also statistically 
significant. as presented in Table 4.
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Table 1. Correlation of per-operative findings with 
graft uptake (n=34)

Peroperative 
status

Number 
of cases
(n=34)

Number of 
successful 

graft uptake
(n=28)

p-value

Middle ear status
Normal
Diseased

Status of aditus
Patent
Blocked

Mastoid air cells 
system
Normal
Diseased

16
18

20
14

20
14

13 (81.3)
15 (83.3) 

19 (95)
9 (64.3)

18 (90)
10 (71.4)

1.00

0.06

0.20

Table 3. Correlation of per-operative findings with 
average post-operative ABG (n=30)

Factors
Number 
of cases
(n=30)

Post-
operative 

ABG 
upto 20 dB

p-value

Middle ear status
Normal
Diseased

Status of aditus
Patent
Blocked

Mastoid air cells 
system
Normal
Diseased

12
18

16
14

16
14

7 (58.3)
13 (72) 

12 (75)
7 (50)

11 (68.8)
9 (64.3)

1.00

0.06

0.20

Table 2. Average pre and post-operative ACT and 
ABG of all patients (n=30)

Variables
Pre

operative 
(dB)

Post
operative 

(dB)

Gain 
(dB)

p-
value

ACT
ABG

44.20±13.90
26.50±10.34

33.20±17.62
15.50±12.52

11

11

<0.001

ACT : Air conduction threshold; ABG : Air bone gap
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DISCUSSION
Chronic mucosal otitis media is one of the 
commonest diseases prevalent in our community 
usually treated by myringoplasty. Addition 
of concomitant cortical mastoidectomy with 
myringoplasty is  one of the techniques accepted by 
several surgeons to deal with problem of increased 
graft failure rate in high risk situations.6,14,15 The 
main aim of surgery is to eradicate the sequestered 
mastoid air cells and create a mastoid cavity with 
patent aditus to keep middle ear ventilated. 

Frade et al.16 demonstrated that subtotal perforations 
were associated with reduced success rate. These 
perforations are at high risk of re-perforation, 
retraction pockets, revision surgeries and are more 
difficult to treat due to less extensive tympanic 
membrane margins to support graft survival and 
less tension to resist tympanic retraction post-
operatively.17 Dangol et al.2 found the graft uptake 
83.7% in dry ear, 81.2% in quiescent ear and 75% 
in actively discharging ear although the result was 
statistically not significant. The persistent discharge 
may lead to the displacement of graft, infection of 
graft material resulting in failure. However, some 
authors believe that there is no role of middle 
ear environment in the prognosis of surgery.18 
Faramarzi et al.19 in their comparative study of the 
outcomes between primary tympanoplasty and 
revision tympanoplasty found the graft success rate 
higher in the primary group (96.6%) as compared to 
the revision group (78.2%) which was statistically 
significant although there was no significant 
difference in hearing outcome. The possible reason 
for this significant difference in graft uptake result 
could be due to compromised vascularity of middle 
ear in revision surgery.19

The per-operative status of aditus is an important 
factor in determining the success of surgery 
as it is responsible for the aeration of mastoid 
air cells through the middle ear. There are two 

pathways responsible for aeration of the middle 
ear: via eustachian tube anteriorly and via tympanic 
isthmus.20 The tympanic isthmus between the 
medial part of posterior incudal ligament and 
tensor tendon provides aeration to epitympanic 
compartments. The mesotympanic and 
hypotympanic spaces receive aeration directly from 
eustachian tube. Thus, the obstruction of aditus 
contributes to the pathological conditions in otitis 
media. Besides, it may contribute to failure following 
tympanoplasty by interfering with the aeration of 
epitympanum. Bahgat et al.20 in their study of 50 
adult cases undergoing cortical mastoidectomy 
with myringoplasty evaluated the status of aditus 
endoscopically. They found 10 (20%) cases had 
totally blocked aditus by unhealthy, thickened, and 
edematous mucosa. Of the central perforations, 
the incidence of blocked aditus increased more in 
cases with subtotal central perforations. However, 
they did not correlate the status of aditus with post-
operative outcomes.

Any size of residual perforation in the tympanic 
membrane was considered as a failure of graft 
uptake in this study. The overall successful graft 
uptake rate in this study was 82.4%. When breaking 
down the graft uptake rate with inclusion criteria, 
the successful uptake was seen in six (85.7%) out 
of seven cases of revision surgery, 14/17 (82.4%) 
patients with persistent discharge, three (60%) out 
of five with total perforation and all five patients 
(100%) with subtotal perforation. The success rate 
is comparable to that of Albu et al.21 which was 
82.8%. Kaur et al.22 had a success rate of 88%. 
Kaur had excluded the cases with total perforation 
which could have led to a higher success rate as 
compared to this study. In this study, the relatively 
high failure rates could be related to inclusion of 
only high risk perforations and uniform surgical 
techniques performed on all the ears, as dictated by 
the strict study protocol, rather than to the demands 
of the individual operations.
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Table 4. Correlation of peroperative fingdings with average pre and post-operative hearing 
in terms of ABG (n=30)

Peroperative status
Number 
of cases
(n=30)

Pre-operative 
ABG (dB)

Post-perative 
ABG (dB)

Gain 
(dB) p-value

Middle ear status
Normal
Diseased

Status of aditus
Patent
Blocked

Mastoid air cells system
Normal
Diseased

12
18

16
14

16
14

27 ± 11.90
26.17 ±  9.51 

25.25 ± 12.09
27.93 ±  8.10

26.13 ± 11.44
26.57 ±  9.78

18.66±15.42
13.39 ± 10.08

13.31 ± 11.44
16.00 ± 12.99

15.06 ± 11.13
16.00 ± 14.36

8.34
12.78

11.94
11.93

11.07
10.57

0.10
<0.001

0.01
0.001

0.02
0.002
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While correlating status of the middle ear with 
graft uptake, better uptake result of 83.3% was 
seen with diseased middle ear however observed 
difference was not statistically significant. Unlike 
our result Garg et al. in their study of 12 out of 40 
cases with mucoid discharge had 92% successful 
graft uptake. This could be related to a small sample 
size of this study. Black and Wormald23 noted that 
the condition of ear during surgery didn’t make a 
difference in graft take rate. Caylan24 however found 
that the graft take-up was higher in discharging 
cases and explained the reason to be the increase 
in vascularity.

While correlating status of aditus with graft uptake, 
better uptake result of 95% was seen with the 
patent aditus. This observed difference also was 
not statistically significant. Similarly, graft uptake 
results were better with a normal mastoid air cells 
as compared to diseased status even though the 
difference was not statistically significant. We could 
not find similar studies in literature that could match 
our methodology for comparison of our findings. 
However, these findings grossly point towards the 
necessity of clearing disease from mastoid and 
obtaining a patent aditus during surgery for better 
graft results in high risk situations. 

The degree of air-bone gap depends on various 
factors which include the size of perforation, 
erosion of the ossicular chain, granulation tissue 
and tympanosclerosis around the ossicular chain 
which can reduce its mobility.1  The status of 
ossicles play an important role in determining the 
hearing improvement post-operatively regardless of 
the status of mastoid. Eliades et al.12 noted that in 
studies where the hearing was separately analyzed 
for patients with an intact ossicular chain, there was 
a net improvement. In this study, 7/30 cases had 
worsening in post-operative ACT and ABG which 
consisted of six patients with failure of graft uptake. 
One case although had graft uptake, the post-
operative hearing got deteriorated. The reasons for 
the deterioration of post-operative hearing level even 
in cases with graft uptake could be development of 
adhesions, granulation tissue or lack of effectively 
vibrating graft. Literature in various studies also 
report a decrease in post-operative hearing in some 
cases.

On correlating the peroperative status of middle 
ear with hearing outcome in terms of ABG, there 
was improvement in both groups. Although it 
was not statistically significant in normal group, 
the diseased middle ear group had statistically 
significant improvement. Similarly, patients with 
both the patent and blocked aditus had statistically 
significant hearing improvement. The patients with 
blocked aditus had highly statistically significant 
hearing improvement implying the importance of 
establishing patency in diseased group. The patients 

with both the normal and diseased mastoid air cells 
also had statistically significant hearing results. 

Complications were also recorded in this study. Only 
in one patient (2.9%), sinus plate was iatrogenically 
exposed. However, there was no untoward incident 
peroperatively. There was one case of post-
operative wound infection which was just 2.9% of 
total cases. Singha et al.25 noted wound infection in 
9.5% cases. According to Mishiro et al.13 performing 
mastoidectomy adds time, cost, and increased risk 
of post-operative complications which could be the 
reason for most of the surgeons being reluctant to 
perform mastoidectomy. In this study, surgery was 
done by either an experienced surgeon or under 
their strict supervision. This supports the evidence 
that concurrent mastoidectomy is not associated 
with increased complication rate especially if done 
by an experienced surgeon.

The present study addresses only short-term graft 
uptake and hearing results which may change with 
time. The actual outcome of the surgery would 
have been known had there been more number of 
patients been followed up for longer duration post-
operatively.

CONCLUSION
In correlation with the status of mastoid and middle 
ear with graft uptake, the observed differences were 
not statistically significant. The averages of post-
operative ACT and ABG were better as compared 
to the preoperative levels and these differences 
were statistically significant. However, correlating 
the peroperative status of mastoid and middle ear 
with post-operative hearing outcome, the observed 
differences between normal and diseased were not 
statistically significant.
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