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Background: The history of tympanoplasty is well over a century. Type 1 tympanoplasty is
an established procedure worldwide with a variation in the outcome. Aims and Objectives:
To analyze the outcome of Type 1 tympanoplasty surgeries in terms of graft success and
hearing improvement done at the Ear Department of Biratnagar eye hospital in eastern
Nepal and discuss the various factors that might have influenced it. Materials and Methods:
Retrospective analysis of records of the cases that underwent Type 1 tympanoplasty from
August 2013 to January 2015 was done. The factors analysed were age, gender, the side
of the affected ear and the perforation size. Appropriate Statistical test was applied and the
results were discussed. Results: A total of 151 cases of type 1 Tympanoplasty were analysed
were females had higher frequency than males, with higher incidence at younger age. The
mean age of successful cases was 28.53. Females had a better success rate in terms of
graft success compared to males. Moderate size perforations had the best outcome of graft
success and least were of small size perforations. Of all cases analyzed, hearing improvement
was observed in maximum cases. Conclusion: There was no significant influence of age or
gender on the hearing outcome. The difference of hearing improvement according to size
of perforation was also not significant.
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INTRODUCTION

Despite of all the scientific developments (antibiotics,
technology and knowledge), the Otitis media is still
considered an important public health problem worldwide.
It is also quite common in eastern Nepal.! Long
standing perforation leads to recurrent ear discharge that
needs surgical corrections like tympanoplasty. Type 1
Tympanoplasty, as classified by Wullstein in 1956, aims
to reconstruct the tympanic membrane and restore the
sound hearing mechanism over the intact and mobile
ossicles through exploratory tympanotomy with cessation
of otorrhea.” The history of tympanoplasty is well over a
century, but there were lots of complications in early days.
The real advance was made in the eatly 1950% and 1960’
with the advent of antibiotics, operating microscopes,
temporalis fasciaec and other materials.” Nowadays, it is

one of the popular operations in the ear, nose and throat
(ENT) units all over the world with underlay technique
and temporalis fascia.*

Though very common and established procedure and
despite several known prognostic factors that may affect
the surgical outcome, failures have been reported in the
literature. The success rate in the literature shows a wide
vatiation.”

The quest is to improve the results further by studying
the different factors that could possibly affect the
outcome. Different authors have described different
factors and technical elements to modify the outcome of
tympanoplasty. It is important to set up prerequisites for
selecting the patients for surgery in order to optimize the
result.’
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Therefore, in our efforts to achieve better results, in terms of
graft success and better hearing, this retrospective study aims
to analyze the outcome of Type 1 tympanoplasty surgeries
done at the newly established Ear Department of Biratnagar
eye hospital, Biratnagar in eastern Nepal and discuss the
various factors that might have influenced it. Relevant
literature and various methodologies wete also reviewed.”*

AIMS AND OBJECTIVES

To analyze the outcome of Type 1 tympanoplasty surgeries
in terms of graft success and hearing improvement done at
the Ear Department of Biratnagar eye hospital in eastern
Nepal and discuss the various factors that might have
influenced it.

MATERIALS AND METHODS

A retrospective study was carried out of the operation
records of tympanoplasty type-1 during the years August
2013 through to January 2015, at Biratnagar Eye Hospital
in Eastern Nepal.

All these patients had this surgery under local anesthesia,
through postaural approach by the same ENT surgeon
using temporalis fascia as the only grafting material. The
patients with incomplete and missing files and the ears
with other types of tympanoplasty or cholesteatoma were
excluded. The ears with mixed or sensorineural hearing
loss were also excluded. All the patients followed up
postoperatively for more than 2 months were included.
The ears selected were dry for at least one month prior to
surgery and they all had preoperative and postoperative
pure tone audiograms, with appropriate masking as
required, according to World Health Organisation (WHO)
guidelines.”The hearing threshold level, using audiometry,
was taken as the average for four frequencies 0.5, 1, 2,
and 4 kHz for Air-conduction. Hearing improvement was
assessed by closure of the air bone gap.

Thus, 151 ears were selected in this study, which fulfilled
all the above mentioned criterias. Those ears with intact
tympanic membrane and clinical improvement of hearing
were considered successful while the others with residual
defects, infections or any other complication at the end of
2 months and more follow-up were categorized as failure.
All these data and the factors presumed to influence results
were detailed in a setup proforma and tables, and the results
were analyzed using statistical package for social sciences
(version 10.0.1 for Windows). Appropriate statistical tests
were used to calculate the graft success rates and hearing
improvement. The results were considered statistically
significant when p value <0.05.
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RESULTS

A total of 151 cases of type 1 Tympanoplasty were
analysed. The age range was 13-50 years, with a mean of
28.23 and standard deviation 9.7. Overall, 58 male and
93 female underwent Type 1 tympanoplasty, with a sex
ratio of Female: Male being 1.6:1. The Table 1 illustrates
the range and frequency of the study population, highest
frequency being of the age group 21-30 years, followed
by those of 13-20 years. Table 2 shows the analysis of
parameters of age on success of type 1 tympanoplasty of
the study group. The mean age of successful group was
28.53 and standard deviation 9.82.

One-hundred thirty nine out of 151 operated upon had
graft success, amounting to 92.05% as shown in Table 3.
Female: male ratio was 1.73:1 in the successful group.
Females (63.3%) had a better success rate in terms of
graft success than males (36.7%), with a p-value of 0.140.
65 (43%) right ears and 86 (57%) left ears were operated
upon, and right ears had a better graft success (95.4%),
compared to those of left ears (89.6%), with a p-value
of 0.176. The perforation size was classified in to small,
moderate and subtotal size perforation.*'” According to
perforation size, moderate size perforations had the best
outcome (94.3%) in terms of graft success, followed by
subtotal size perforation (93%) and small size perforation
(70%) with a p-value of 0.093. None of the factors analysed
above had any statistical significance, though. 99 (65.56%)
ears were followed up for 2 months, 44 (29.14%) ears were
followed for 2-12 month and only 8 (5.29%) ears for more
than 1 year.

Hearing improvement was seen in 125 (82.8%) cases
operated upon, worse in 8 (5.3%) cases and no change in

Age range Male Female Total Percentage
13-20 25 17 42 27.8
21-30 19 35 54 35.8
31-40 10 28 38 25.2
41-50 4 13 17 1.3
Total 58 93 151 100
Percentage 38.4 61.6 100

Parameter Age-operated Age-successful
group (N=151) group (N=139)

Mean 28.23 28.53

Std deviation 9.7 9.82

Minimum 13 13

Maximum 50 50
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Factors Overall number Graft success Graft success P-value
of cases N=151 n=139 rate in percentage

Sex (%) 0.146
Female 93 (61.6) 88 (63.3) 94.6
Male 58 (38.4) 51(36.7) 88

Male:Female 1:1.6 1:1.73

Affected ear (%) 0.176
Right 65 (43) 62 (44.6) 95.4
Left 86 (57) 77 (55.4) 89.6

Middle ear status at surgery All dry

Perforation size (%) 0.093
Subtotal 71 (47) 66 (47.5) 93
Moderate 70 (46.4) 66 (47.5) 94.3
Small 10 (6.6) 7 (5) 70

status of hearing in 18 (11.9%) cases as shown in Table 4. All
the 10 cases with small perforation had hearing improved.

The Preoperative hearing loss had a mean of 37.3 dB and
the postoperative hearing loss had a mean of 29.8 dB, as
shown in Table 5. The mean hearing loss improvement
was 7.64 dB. Overall, 139 (92.1%) patients had hearing
improvement by less than or equal to 15 dB. However,
12 (7.9%) patients had hearing improvement by more than
15 dB. On, further analysis of influence of age (p value
0.54) and gender (p value 0.706) on hearing improvement,
these factors were not found to be significant.

Table 6 demonstrates the hearing improvement according
to size of perforation. Out of 71 subtotal perforation cases,
56 (78.3%) had hearing improved, 7 (9.9%) had worsening
of hearing and 8 (11.3%) had no change in hearing, Out
of 70 cases with moderate perforation, 59 (84.3%) had
hearing improved, 1 (1.4%) case had worsening of hearing
and 10 (14.3%) cases had no change in hearing. The p-value
was 0.118.

DISCUSSION

A total of 151 cases of type 1 Tympanoplasty were
analysed. The age range was 13-50 years, with a mean of
28.23. Female were more common than male, with a sex
ratio of Female: Male being 1.6:1. The highest frequency
was of the age group 21-30 years, followed by those of
13-20 years in our study.

In a study by Krishna and Devi in 2013, female were
mote common than male, similat to out study.” Similatly,
in a study by Shetty in 2012 female were more common
than male, and younger age group being more common
(11-30 years), with a mean age of 23.5 years."" However,
other studies had male more common than female, though
younger age groups were more common in all these
studies.'>"?
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Category Number Percentage
Improved 125 82.8
Worse 8 5.3
Same 18 11.9
Total 151 100

Mean hearing loss improvement 7.64 dB
Preoperative air-bone gap (mean) 37.27 dB
Preoperative air-bone gap (median) 36 dB

Postoperative air-bone gap (mean) 29.81dB
Postoperative air-bone gap (median) 29 dB

Preoperative range 13-81 dB
Postoperative range 15-58 dB

Category Subtotal Moderate Small Total (percentage)
Improved 56 (78.3) 59 (84.3) 10(100) 125 (82.8)
Worse 7(9.9) 1(1.4) 0 8 (5.3)
Same 8 (11.3) 10(14.3) 0 18 (11.9)
Total 71(47) 70 (46.6) 10 (6.6) 151 (100)
(percentage)

The involvement of young age groups being more common
indicates the fact that Chronic suppurative otitis media
(CSOM) is mainly the middle ear infection which tends to
occur more in early decades of life and resolves to leave
permanent perforations with conductive hearing loss in
many cases."'

One-hundred thirty nine out 151 operated upon had graft
success, amounting to 92.05%. Female: male ratio was
1.73:1 in the successful group. Females (63.3%0) had a better
success rate in terms of graft success than males (36.7%),
with a p-value of 0.146.

The success rate of tympanoplasty type-1, reported in
literature considering various factors, ranged between
80 - 97% depending on follow up period.**!>
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Considering the factors influencing the outcome, the age
factor did not influence the success rate in terms of graft
success, in our study, as shown in Table 2. In their study
Warren & Benjamin found the age of patient to have no
affect on success of tympanoplasty.'® Similatly, Fadl, in
his study, found age factor to have no influence on graft
success.’

However, a recent study in Nepal Medical College
concluded that the graft takes rate was better with the
advancing ages."”

In a study conducted by N Gupta and R K Mishra in
2002, the success rate was observed to be slightly higher
in 12-15 year age group (90.24%) than in 8-11 year age
group (81.8%)."

Tympanoplasty in children was not favored in our study.
Many tympanic membrane perforations heal spontaneously
and generally children are more prone to recurrent upper
respiratory tract infections in addition to the difficulties
to waterproof the ears postoperatively. However,
tympanoplasty in children has always been a controversial
subject since many authors feel that many developmental
processes in children constitute an unfavorable prognostic
factor to success of the procedure."”

But other studies found tympanoplasty in children quite
successful.??! In 1994 study published by Alexander
Kessler and colleagues concluded that reperforation was
mote common in patients younger than 6 yeats.”

Sixty-five (43%) right ears and 86 (57%) left ears were
operated upon, and right ears had a better graft success
(95.4%), compared to those of left ears (89.6%), with a
p-value of 0.176.

In our series, the factors such as gender and the side of
the affected ear (right or left), similar to another study, did
not influence the overall success rates.>? However, Feroze,
Rejee and Sajilal found better outcome in male gender.**

Comparing the graft success rates, according to perforation
size, subtotal perforation (93%), with that of moderate
sized perforation (94.3%) or small sized perforation (70%),
there was no statistical significant difference (p value
0.093), similar to the study by Fadl AE® Similatly, Saced
and Ghamdi in their study found that the size and site of
petforations had no effect on surgical success."

Lee et al found the success rate for small perforations higher
(74.1%) compared to large perforations (56%).” Out study
had lower success rate for small perforation compared
to moderate size and subtotal perforation, however, the
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number of small size perforation was less, only ten cases.
This study has shown better success rate in moderate
size perforation compared to subtotal perforation, but
Gersdorff achieved best results with subtotal perforations,
and not with partial postetior perforations.”

Warren Y and colleagues found that the two factors which
adversely influenced the success rate were the presence of a
near total or total perforation and the presence of bilateral
petforations.'® However, we did not assess the influence
of bilateral perforation as factor.

The technique of choice in our series was the popular
underlay technique with temporalis fascia as graft material.
This technique is the standard practice worldwide and the
results achieved were quite satisfactory.*"> The temporalis
fascia can easily be harvested through the same postaural
incision. However, it was important to take up measures
to prevent catarrhal infections, appropriate wound
dressing, keeping the ear dry before and after surgery
and antibiotics therapy. However, Fadl AF found that
despite the relative small numbers, permeatal approach
had statistical significant p value (p<0.045) compared
to endaural approach.® Also it had a higher success rate
(95.8%) than both endaural (78.3%) and postaural (92.3%)
approaches. But, Saced and Ghamdi found no influence
of sutgical approach on the outcome.'

Fadl found that the middle ear status at surgery whether
wet (6.2%) or dry (93.8%) showed nearly similar results
of success. (83.3% and 84.6% respectively).® Halik and
Smyth found that the type of middle ear secretion
present at surgery had no effect on the result.”’” Nagle and
colleagues, concluded that the presence of mucoid and
scanty discharge in the ear at the time of operation did not
interfere with the results of Tympanoplasty.®® However, all
the ears in our study were dry.

Vijayendra H et al found that the failure rate in totally
dry ear Tympanoplasty was more as compared to wet
Tympanoplasty mainly because of the avascularity of
remnant tympanic membrane in totally dry central
perforation.”” Saced and Ghamdi found no patient with a
discharging ear had a successful surgery."

Zakaria and colleagues in their results showed that the
condition of middle ear at the time of operation affects
the surgical outcome. Graft take rate was greater in dry
perforation. Hearing improvement was greater in dry
petforation.”

Hearing results are determined by the extent of initial
damage to the tympanic membrane & ossicles and whether
or not the tympanic cavity becomes properly aerated
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after tympanoplasty.”’ Hearing improvement was seen in
125 (82.8%) cases operated upon, worse in 8 (5.3%) cases
and no change in status of hearing in 18 (11.9%) cases, in
our study.

In a recent study done in 2015, amongst the patients who
underwent Type 1 tympanoplasty, 66.6% showed hearing
improvement and 33.3% remained the same and none
worsened.”

According to Feroz and colleagues, the degree of hearing
loss did not affect the success rate.**

All the 10 cases with small perforation had hearing
improved. Although the hearing improvement was better
in moderate size perforation (84.3%) than in subtotal
perforation (78.3%), the difference was not statistically
significant(p-value 0.118) similar to the study by FadL®

In our study, the preoperative hearing loss had a mean of
37.3 dB and the postoperative hearing loss had a mean of
29.8 dB. The mean hearing loss improvement was 7.64 dB.
On, further analysis of influence of age (p value 0.54) and
gender (p value 0.706) on hearing improvement, these
factors were not found to be significant.

In a recent study done, the average hearing gain in db
observed in the study population was 7.7dB.” Palva &
Ramsay in a study done in 1995 reported a mean hearing
improvement of 8.0dB in their studies.”

In a study by Sirena E and colleagues, they observed an
average improvement of 12.3 dB.**

99 (65.56%) ears were followed up for 2 months,
44 (29.14%) ears were followed for 2-12 month and only
8 (5.29%) ears for more than one year. Postoperative follow
up of at least 1 year was done by Feroz and colleagues.”
However, long term follow-up for more than 2 years is
prescribed to declare the successful tympanoplasty and
serviceable hearing.” Doyle and colleagues, reported a
recurrence of perforation in 17% of patients at one year
and 12% after 3 years in 79 ears which had been operated
on by undetlay technique.”

However, as the compliance of patients for follow-up fell
after 2 months, it was difficult to evaluate the long term
results.

The study has made an attempt to analyse the outcome
and affecting factors, in terms of graft uptake and also
interpreting hearing gain after Type 1 Tympanoplasty.
However, uniform data may not be obtained in all of
the variables studied because of observer variation in
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various studies. The variables are analyzed separately by
various authors, but in clinical practice all these factors are
interconnected and act concomitantly in disease morbidity.’

Limitations of the study

There were less number of pediatric cases in our study,
though authors differ on the results of outcome of
Type 1 tympanoplasty as discussed above. The status of
contralateral ear was not analysed in this study, which might
have influenced the outcome of surgery. Several authors
have reported a better outcome in unilateral perforations
than in the bilateral disease.'®
not analysed, though several authors have found it as a
significant prognostic factor influencing the success rate
of tympanoplasty negatively.®

* Smoking status was

Similarly, Eustachian tube dysfunction was not analysed
separately, but many authors agree that preoperative
abnormalities indicative of severity of underlying
Eustachian tube dysfunction and infection have a
significant influence on prognosis.”

There were no cases of wet ear in our study, though several
authors have found no influence of status of wet and dry
ear on the the outcome.'” The site of perforation was
not analysed separately but it influences the outcome as
shown by Zakaria and colleagues.”

All the cases had same approach (postaural), though Fadl
found influence of permeatal approach to be better than
postaural approach.® Although, the follow up time was
ranging from 2 months to 1 year, long term follow up might
find more true picture of outcome as found by several
authors and discussed above.

Hence, along term follow up study, that would also address
the above mentioned limitations should be done to achieve
a better insight pertaining as to the outcome of Type 1

tympanoplasty.

CONCLUSION

In spite of several limitations to this study, surgical and
audiometric outcome obtained might be accepted as
satisfactory and as expected by the results of published
literature from elsewhere. The factors (gender, age, side of
ear operated and size of perforation) presumed to influence
the graft success in Type 1 tympanoplasty was statistically
not significant. There was no significant influence of age or
gender on the hearing outcome. The difference of hearing
improvement according to size of perforation was also not
significant. A long term follow up study with inclusion of
unaddressed factors should be done.
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