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ABSTRACT

Objective: To calculate the surgical outcomes of different approaches of tympanoplasty type 1 in terms of air bone gap closure,
wound healing, and postoperative pain.

Study Design: Prospective cross-sectional study.

Place and Duration of Study: Department of ENT, Head and Neck Surgery, Medical Teaching Institute (MTI), Lady Reading
Hospital (LRH), Peshawar, Pakistan from Jun 2018 to May 2020.

Methodology: Size of sample was 75 patients divided into three groups. Consent was obtained from all the patients included
in study. After proper evaluation and relevant investigation pre- and post-operative PTA was performed. Tympanoplasty
type-1 was performed by the same surgeon by the three approaches following established otological surgical protocol.
Collected data was entered in SPSS-25 for analysis.

Results: All 75 patients were divided into three equal groups. Male were 55 (73.3%), females were 20 (26.7%). Male: female
ratio was 2.7:1. Majority of patients presented in 2nd and 3rd decades of life 31 (41.33%) and 28 (37.33%) respectively. Pre-
operative mean + SD, ABG in groups A, B and C were 37.60 + 11.28 dB, 37 + 9.68 dB and 31.80 + 12.40 dB, respectively. No
significant difference was found amongst the three groups regarding pre-operative and post-operative ABG (p=0.85 and
p=0.4), respectively. Mean + SD, wound healing time in Groups A, B and C were 1.00 + 0.00, 1.80 + 0.40 and 1.76 + 0.43
respectively with p=0.0001 and similarly postoperative pain with p=0.001. The wound healing time and post-operative was
statistically better (p<0.05) in group A (Transmeatal approach) than other groups.

Conclusion: Although wound healing time and post-operative pain were significantly minimum in transmeatal approach for
tympanoplasty, but overall success rate of tympanoplasty was not statistically significant among these three approaches.
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INTRODUCTION

Chronic Suppurative Otitis Media (CSOM) is a
common otological problem encountered by otolaryn-
gologist worldwide. Its prevalence in developing cour-
tiers is 2-17%. The risk factor for CSOM includes poor
hygiene, overcrowded families, persistent middle ear
infection and underlying sino-nasal pathologies.! Clini-
cal presentations of CSOM include aural discharge, de-
creased hearing and pain in ears. CSOM can be treated
medically with appropriate medications and ensuring
proper hygiene. In case acuteotitis media is not add-
ressed properly it may convert into CSOM, where it
can be treated surgically.? Ear drum perforation can
be closed surgically called myringoplasty if themiddle
ear is also explored with, it is called tympanoplasty.
Different materials are used for closure of the tympanic
membrane defect. Historically, myringoplasty was
started by Berthod in 1878 using thick skin graft. Wull-
stein and Zollner also studied split skin graft. The
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commonly used grafting materials include the tem-
poralis fascia, tragal and Conchal cartilage and vein
grafts.2? Various approaches are used for repair of TM.
The commonest approaches are transmeatal, endaural,
post-aural and endoscopic. The feasibility of these app-
roaches depends on site, size of TM perforation, width
and anatomical orientation of the external auditory
canal and surgeon preference. Trans-meatal approach
is somewhat minimally invasive technique that can
be used where meatus is wider and TM perforation
is small.# In case of posteriorly located TM perforation
end-aural approach can be used with limited incision
of canal wall. However, post-aural incision is common-
ly used for anteriorly located or large TM perforation.
Each of these approaches encompasses advantages and
disadvantages. Any surgical procedure performed for
repair of TM perforation can be accompanied by comp-
lications. These complications may affect both short
and long terms results of myringoplasty and tympa-
noplasty. Some of the complications include infection,
tinnitus, dizziness, failure to take graft, and sensori-
neural hearing loss.13°
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This study aims to determine surgical outcome
of tympanoplasty type 1 in terms of acoustic improve-
ment, wound healing, postoperative pain and graft
success. This study is never conducted in this institute
before, so it may help devise a protocol for repair of
TM perforation in the future, focusing on a shorter
duration of surgery and maximum success of the
procedure.

METHODOLOGY

This prospective cross-sectional study was carried
outat the Department of ENT, Head and Neck Surgery,
Medical Teaching Institute (MTI), Lady Reading Hos-
pital (LRH), Peshawar, Pakistan from June 2018-May
2020. A sample of 75 was computed by G-Power calcu-
lator taking a 0.05 and P 0.05. These patients were divi-
ded into three groups according to approach to the
middle ear with anequal number of 25 patients in each
group. In group A Transmeatal approach was perfor-
med, in group B end-aural while in group C post-aural
approach was adopted. Non-probability (Convenient)
sampling method was used. Informed consent was
obtained from all the participants of the study.

Inclusion Criteria: Male and female patients aged
from 15-50 years, with dry tubotympanic type otitis
media, having conductive type hearing impairment
with Air-Bone Gap not more than 20 dB were included.

Exclusion Criteria: Patients with active or attico-antral
type and not willing for study were excluded.

After admission each patient was properly asse-
ssed by taking history and examination. Relevant in-
vestigations were performed. Autoscopic examination
was performed and TM perforation was established.
Pre-operative and post-operative pure tone audiome-
try (PTA) was performed by the senior most audiolo-
gist. The PTA machine used was Amplaid 455 made in
Italy. Frequencies checked in PTA were 500, 1000, 2000
and 4000 kHz. Air bone gap on PTA was computed
before and after surgery. Success of the surgery was
denoted by reduction in post-operative air bone gap
and closure of the TM defect. Post-operative pain and
wound healing was calculated for all the three groups.
Graft materials used were temporalis fascia and tragal
cartilage. Every patient was called for follow up to
look for post-operative pain, wound healing, graft suc-
cess and ABG closure.

Data were collected on well-designed proforma.
These data were entered into SPSS-25 and analyzed.
For qualitative data frequency and parentage was cal-
culated while for quantitative data Mean + SD were

calculated. Confidence interval was 95% and p<0.05
was taken significant.

Procedure

Tympanoplasty type 1 was performed by author
himself, keeping in view universally accepted protocol
for ear surgery. After intubation with general anesthe-
sia of the patient in supine position, local anesthesia
with local anesthetic of 2% xylocaine mixed in 1: 80000
epinephrines was injected into the meatus in all four
quadrants and in tragus. The area of interested was
properly scrubbed with pyodine solution and then
draped.

Figure-2: Postaural approach for right ear tympanoplasty type 1.

Then tragal cartilage graft was taken incising skin
with size 15 surgical blade, and then cartilage was
thinned out and shaped according to need of TM per-
foration. Temporalis fascia graft was taken from supe-
rior part of the post aural incision. After selecting any
of the three approaches, middle ear was assessed for
any pathology. Then margins of the perforation were
freshened, tympanomeatal flap was properly elevated.
Few pieces of gelfoam were put in middle ear, then
tragal cartilage reinforced with temporalis fascia graft
was used and finally tympanomeatal flap was reposi-
tioned in appropriate manner. Then put gelfoampieces
again in meatus and it was packed with polyfax pack
and wound was closed and bandage applied. Patient

Pak Armed Forces Med ] 2021; 71 (Suppl-3): 5496



Tympanoplasty Type-1

recovered from anesthesia and shifted to ward for post
-operative care. Patients were put on antibiotics, anal-
gesics antihistaminic and vasoconstrictor nasal spray
to keep eustachian tube patent. Patients were instruc-
ted to avoid straining, forceful nasal blowing and cou-
ghing. Every patient wascalled for follow up visit.
On followup visitautoscopy, endoscopy and PTA were
performed and findings were noted.

Figure-5: left TM graft taken.
RESULTS

All patients included counted 75, who were
divided into three equal groups. Male were 55 (73.3%),
females were 20 (26.7%). Male: female ratio was 2.7:1.
Majority of patients presented in 2nd and 3rd decades
of life 31 (41.33%) and 28 (37.33%), respectively. There

were 22 (29.33%) males and 9 (12%) females in age gro-
up 16-25 years, while in age group 26-35 years males
were 20 (6.67) and females were 8 (10.67%) (Table-I).
Pre-operative mean * SD, ABG in groups A, B and C
were 37.60 £ 11.28 dB, 37 + 9.68 dB and 31.80 + 12.40
dB, respectively. No significant difference was found
amongst the three groups regarding pre-operative and
post-operative ABG (p=0.85 and p=0.4), respectively.
Mean + SD, wound healing time in groups A, B and C
were 1.00 = 0.00, 1.80 £ 0.40 and1.76 % 0.43 respectively
with p=0.0001 and similarly postoperative pain with p=
0.001. The wound healingtime and post-operative was
statistically better (p<0.05) in group A (Transmeatal
approach) than other groups (Table-II).

Table-I: Demographics of patients (n=75).

n (%)
Male 55(73.3)
Gender Female 20 (26.7)
Age (years) Mean + SD 26.65 + 9.58
Anterio-superior Quadrant 11 (14.7)
Site of TM Anterio-inferior Quadrant 45 (60)
Perforation Posterio-superior Quadrant 5(6.7)
Posterio-inferior Quadrant 14 (18.7)
Age (years) Male Female n (%)
15 6 1 7(9.3)
16-25 22 9 31 (41.3)
26-35 20 8 28 (37.3)
36-45 3 2 5(6.7)
>46 4 0 4 (5.3)
Total 55 20 75 (100)
Table-II: Comparison between pre-operative and post-

operative air bone gap, wound healing time and post-
operative pain among groups A, B & C (transmeatal, endaural
& postaural).

Mean SD Std. b

Error | value
Pre- Group A 37.60 11.28 2.25
Operative | Group B 37.00 9.68 1.93 0.85
ABG Group C 31.80 12.40 248
Post- Group A 8.88 6.09 1.21
Operative | Group B 7.40 5.51 1.10 0.41
ABG Group C 8.48 7.28 1.45
Wound Group A 1.00 0.00 0.00
healing Group B 1.80 0.40 0.08 | 0.0001
time Group C 1.76 0.43 0.08
Post- Group A 1.32 0.47 0.09
operative Group B 1.76 0.43 0.08 0.001
pain Group C 1.76 0.43 0.08

ABG: Air Baig Gap

The maximum success rate of tympanoplasty type
1 was 97.33% in patients where post aural approach
was adopted (Table-III).
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Table-III: Success rate of tympanoplastytype 1 in groups A, B
and C (transmeatal, endaural and postaural).

Graft Taken Graft Not Success p-
n (%) taken, n (%) Rate value
Group A 72 (96) 3(4) 96%
Group A 70 (93.33) 5 (6.66) 93.33% | 0.653
Group A 73 (97.33) 2 (2.66) 97.33%
DISCUSSION

Total patients studied in this study were 75, who
were divided into equal groups to look for surgical
outcomes of all three approaches to middle ear. This
study is of unique nature, as in this study, all three
approaches have been studied, which is contrary to
other studies where only two approaches have been
studied. Although in this study male were dominant
with 73%, that is contrary to study of Sharma where
females were common (61%).° However majority of
studies showed male predominance, probably due to
easy reach of men to seek healthcare. We observed that
the most of cases presented in second and third deca-
des 31(41.33%) and 28 (37.33%) respectively, which is
in consistence with the study of Sharma where maxi-
mum cases found in 2"d and 3¢ decades 44 (48.89%)
and 26 (28.89%), respectively. Similarly, Alam’s study
where patients presented in 2nd and 3¢ decades of life
were 61.33% and 22.67% respectively.6.7 The reason
for this may be that 2nd and 34 decades is the most
active stage of life, and any person in this age is more
cautious regarding his health issue and gets early
access to treating physician. Myringoplasty is perfor-
med for the reconstruction of TM perforation. In this
study, anterio-inferior quadrant perforation was the
commonest finding 44 (60%), while posterio-superior
quadrant perforation was the least 5 (6%), that is cont-
radictory to the study of Singh, where posterio-inferior
compartment was commonly involved 11 (36.7%).8
Pars tensa irrespective of superior or inferior compo-
nent is the area of TM membrane, which is commonly
involved in TM perforation because it is directly affec-
ted by pressure changes both internallythrough eusta-
chian tube and externally through external auditory
canal. Mean pre-operative ABG in patients underwent
transcanal, endaural and postaural approaches for ty-
mpanoplasty was 37.60 £ 11.28 dB, 37 + 9.68 dB and
31.80 + 12.40 dB, respectively, having no significant
difference among these groups (p>0.05). Khafagy et
al conducted a comparative study on endoscopic and
microscopic use and found that preoperative mean +
SD ABG was 19.23 + 5.67 dB and 20.26 + 5.31 dB. There
was no significant difference between these two gro-
ups (p>0.05).° Similarly, Salam also reported thatpre-

operative mean * SD average PTA in patients operated
with microscope (group A) and those operated with an
endoscope (group B) for tympanoplasty were 31.15 +
4.9 dB and 30.89 = 5.03 dB, respectively, while pre-ope-
rative mean = SD ABG in groups A and B were 18.14
1+ 4.77 dB and 19.81 * 4.23 dB, respectively. Thus no
significant difference was found between the groups
in term of PTA and ABG (p=0.869 and p=0.249).10 Jain
also studied the outcome of microscopic versus endo-
scopic use and found that the mean + SD preoperative
air conduction was 36.42 + 3.87 and 34.33 + 6.37 respec-
tively in both groups with no statistical difference bet-
ween the two groups (p=0.18).1 We noted that mean
post-operative ABG in patients underwent transcanal,
endaural and postaural approaches for tympanoplasty
was 8.88 + 6.09 dB, 7.40 £ 5.51 dB and 8.48 + 7.28 dB,
respectively, having no statistically significant diffe-
rence among these groups (p>0.05). However, mean
wound healing time and postoperative pain was mini-
mum in transmeatal group (p<0.05) in current study.
Likely in the Khafagy study using endoscopic and
microscopic approaches the mean + SD post-operative
ABG was 11.67 £ 5.31 dB and 13.39 + 7.23 dB, respecti-
vely. Thus, there was nosignificant difference between
the two groups (p>0.05).° Similarly, Jain also pointed
out that for both microscopic and endoscopic use mean
* SD post-operative ABG was 29.42 + 8.20 dB and 26.11
+ 5.14 dB, with no significant difference between the
microscopic and endoscopic approaches (p=0.13).11
Salam’s study finding also supports our findings as
he computed that at 3 months postoperatively mean +
SD PTA were 17.14 + 5.34 dB and 16.47 + 4.49 dB for
groups A and B. However post-operative mean * SD
ABG were 8.47 + 5.04 dB and 8.65 + 3.42 dB, and no
significant difference was observed (p>0.05), and post-
operatively mean + SD ABG was 8.47 + 5.04 dB and
8.65 £ 3.42 dB, respectively, for both groups with no
significant difference (p=0.89) between the two groups.
10 The success rate for transcanal, endaural and pos-
taural approach in this study was 96%, 93.33% and
97.33%, respectively. There was nosignificant diffe-
rence between the three approaches (p>0.05). Khafagy
found thatoverall success rate of the microscopic and
endoscopic approaches was 73.3% and 80%, respecti-
vely, and there was insignificant difference between
the two approaches (p>0.05).° Chidlow conducted a
study onpractice patterns in myringoplasty surgery
among Australian surgeons and found that overall
success rate varied from 70-90%.1> The success rate in
the Sharma study for permeatal, endaural and postau-
ral approaches was 73.33%, 83.33%, and 86.66%, respe-
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ctively. However, statistical analysis showed no signi-
ficant difference in the success rate between the three
approaches (p>0.10).6

It is revealed from literature that the success rate
of surgical intervention for TM reconstruction is not
merely associated with the approaches, rather diame-
ter and location of ear drum rupture, external auditory
canal width and surgeon preference also play impor-
tant role.13-18
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CONCLUSION

Tympanoplasty type 1 is the ideal surgical procedure
performed for closure of the tympanic membrane perforation
and dealing with middle ear pathology. The choice of any
of the three approaches depends on the diameter and site of
the ear drum perforation, external auditory canal width and
surgeon preference. Although wound healing time and post-
operative pain were significantly minimum in transmeatal
approach for tympanoplasty, but overall success rate of tym-
panoplasty was not statistically significant among these three
approaches.
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