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A b s t r ac t
Background: This study was conducted to demonstrate a comparative study about graft uptake rate and hearing gain between cartilage shield
tympanoplasty (CST) and tympanoplasty with temporalis fascia (TF) in patients with chronic otitis media (tubotympanic disease).
Materials and methods: Cartilage shield tympanoplasty and TF tympanoplasty were studied in two groups. Group I containing 65 cases and group
II having 80 cases with central perforations. Graft uptake rates and hearing improvement at 3 months postoperative follow-up were compared.
Results: The graft uptake rates were 98.46 and 90% in groups I and II, respectively, at the end of 3 months. In total, 88% in group II and 90% in
group I had improvement in hearing at 3 months of surgery.
Conclusion: Conchal cartilage can be used effectively as a graft material for cartilage shield tympanoplasty. It has also shown superior autograft
as compared to TF, not only because of better graft uptake rates and less partial failure rates but also due to the significant hearing improvement,
talking in terms of mean AB gap in both types of graft materials.
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I n t r o d u c t i o n

1–5

As evidenced in the literature, cartilage shield tympanoplasty (CST)
has shown to have better results all around the globe. Cartilage
shield tympanoplasty has now become a popular alternative
for surgeons to the traditional use of temporalis fascia (TF) to
obtain incontrovertible success rates of tympanic membrane (TM)
reconstruction. Nowadays, different surgical approaches, surgical
techniques, and graft materials are in practice, of which TF has
been most commonly used.1,2 Cartilage–perichondrium composite
grafts are certainly considered to be one of the best materials for
myringoplasty, especially in cases of large perforations where
perforation consists of >50% of the TM area, anteriorly placed
perforations, adhesive otitis media, and/or recurrent perforations.3,4
However, acceptance of routine reconstruction of the TM with
cartilage has been hampered as the cartilage is thick and there
are concerns regarding compromise in hearing improvement with
its use. Fascia grafts, on the contrary, are unstable which makes
graft uptake results variable. Our present study was undertaken to
compare the results of graft uptake rates combined with hearing
improvement, in patients planned for primary tympanoplasty
using either TF as compared to cartilage with its perichondrium,
used as graft material.

M at e r ia l s

and

M e t h o d s

Out of all the tympanoplasty surgeries which took place in the
Department of Otorhinolaryngology, Mahatma Gandhi Medical
College and Hospital from June 2018 to June 2019, only the
cases of a mucosal type of diseases with central perforation
in the anterior quadrant or large/subtotal central perforations
were included in the study. Out of the included cases, 65 cases
underwent surgery in group I compared with 80 cases in group II.
Group I patients underwent cartilage shield tympanoplasty, while
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group II underwent tympanoplasty with TF as the graft material.
Here, patients with intact and mobile ossicular chain (type I
tympanoplasty) were found and were included in the study. Patients
with posterior quadrant perforation and marginal perforations
were readily excluded from this study. Otoendoscopy and pure
tone audiometry (PTA) were performed preoperatively and their
results were collected and compared postoperatively, which was
done at 3 months.
Postauricular (Wilde’s) incision was performed in all patients
included in our study, after which TF graft was harvested, canal
wall incisions were made, after which annulus was lifted to enter
the middle ear. All ossicles were checked for their intactness. In the
case of encountering ossicular erosion or discontinuity, patients
were excluded from our study. Patients in Group I were operated
on with conchal cartilage which was harvested with perichondrium.
The final thickness of the cartilage was kept at approximately 0.5
mm and was made thin with the help of the #15 surgical blade.
Cartilage was kept medial to the handle of the malleus. Temporalis

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Comparative Study of Cartilage Shield Tympanoplasty vs Temporalis Fascia Graft Tympanoplasty

Fig. 1: Cartilage being kept medial to handle of malleus

Fig. 2: Postoperative otoendoscopic picture after 3 months of cartilage
shield tympanoplasty
Table 1: Showing graft uptake rates of patients in both the groups
Successful
Unsuccessful
Total

Group I
64
1
65

Group II
72
8
80

Total
136
9
145

Table 2: Showing comparison of hearing improvement between both
groups

Frequency (Hz)
250

Fig. 3: Postoperative otoendoscopic picture after 3 months of temporalis
fascia tympanoplasty

fascia was then placed over this cartilage assembly. To prevent the
medialization of the graft, anterior tucking of the TF was done in
all the cases. Gelfoam was placed inside the middle ear cavity to
help support the cartilage. Gelfoam was also kept laterally in the
external auditory canal. In group II patients, TF graft was kept
medial to the handle of malleus as an underlay technique, which
is strongly suggested by Kartush et al.5 Anterior tucking of TF was
done. It is necessary to separate the handle of the malleus from the
attached remnants of the TM on the handle of the malleus to make
the process easy and safe to put fascia medial to the handle of the
malleus. Here, Gelfoam was kept both medial and lateral to the
grafted TF. At 3 months, the results of preoperative findings were
compared with our postoperative results (Figs 1 to 3).

R e s u lts
In group I, 62 patients which accounts for a total of 65 ears were
operated on with the CST technique. In group II, 80 ears were
operated with the TF method of tympanoplasty. Successful graft
uptake was seen in 64 cases in group I and 72 cases in group II
(Table 1).
72

Group I average
hearing gain
(ABG) dB
(n = 65)
15.0

Mean of 500,
1,000, 2,000
4,000

18.76
14.92

8,000

11.23

Group II
average hearing
gain (ABG) dB
(n = 80)
p value
14.53
0.349, not
significant
18.43
0.511, not
significant
15.30
0.449, not
significant
15.27
<0.0001, significant

In group I, one patient had residual perforation which was found
at 3 months’ of follow-up. So, the graft take-up rate is 98.46%. Five
cases in group II required a revision operation and three cases had
small residual perforation that healed with conservative means, so
the graft take-up rate for group II is 90%. Statistical analysis (Chisquare test) of graft uptake rates shows a p value of 0.035718, which
was statistically significant. Making graft uptake rates in group I
cases better when compared with group II cases. Table 2 shows a
comparison of hearing improvement at various frequencies in both
groups. Hearing improvement in both groups as evident from the
table is almost similar in both groups except at 8,000 Hz frequency
where improvement in group II is seen to be better than that of
group I. While at all the other frequencies the difference statistically
was not significant between the two groups. The student’s t-test
was used for statistical analysis. Average preoperative Arterial Blood
Gas at speech frequencies (mean of 500, 1,000, and 2,000 Hz) in
group I was 34.99 dB and in group II it was 35.48 dB and average
postoperative ABG was found to be 14.97 dB in group I and 15.88
dB in group II. Neither lateralization nor medialization of the graft
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was seen among either group in this study. Deterioration of bone
conduction indicative of sensorineural hearing loss was not seen
in any of the cases in either group. Surgery was uneventful in all
patients, i.e., no major complications were noted in any group.

D i s c u s s i o n
This study was conducted to compare the results of cartilage
tympanoplasty with TF tympanoplasty for hearing gain and graft
uptake rates. In India, patients were presented with chronic otitis
media, have unhealthy middle ear mucosa, and have large, subtotal,
or even total perforations of the eardrum. Such cases may require
additional support to aid the graft to in turn enhance the chances
of graft uptake. In this study, objective evaluation of results of
tympanoplasty was noted in patients of mucosal disease (anterior
quadrant, large, or subtotal perforations) and a record was made
if there was any difference in hearing. In our present study, the
graft take-up rate of cartilage shield with perichondrium and with
TF came to be 98.46% which shows similar results to the study
conducted by Mundra et al. who used TF/perichondrium with
cartilage slice and whose take-up rate was 98.94%. While comparing
take-up rates of TF as a graft in our present study to that of Singh
et al., the take-up rates were 90 and 93.30%, respectively. While
comparing the take up of grafts of TF and cartilage shield, special
attention was paid to that of cartilage as it is a relatively thicker
graft material, and hearing with this has always been questionable.
Aarnisalo et al.12 in their study concluded that the placement of
cartilage over the medial aspect of the TM will reduce the motion of
the TM that opposes the cartilage. The cartilage has a minimal effect
over the sound-induced motion of stapes still some changes may
occur. Mohamad et al.13 suggested the morphological outcomes
were better in patients undergoing tympanoplasty using cartilage
irrespective of the use of perichondrium when compared with
tympanoplasty using TF. However, no statistical significance was
seen in hearing outcomes between the two types of grafts. Khan
and Parab14 using sliced cartilage as a tympanoplasty technique
show good anatomical and functional outcomes. Chhapola and
Matta15 in their study mentioned that cartilage thickness of <0.5
mm and normal TM both have similar acoustic properties when
compared with each other. In the present study, better graft uptake
rates with the use of cartilage shield method and more hearing
improvement, when compared with TF as graft material (Table 3).

C o n c lu s i o n
Conchal cartilage in cartilage shield tympanoplasty gives better
graft take-up rates as compared to TF used alone. Hearing
improvement in terms of mean AB gap is almost equivalent to that
of TF tympanoplasty.
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