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ABSTRACT

Background: Leading cause of deafness in India is chronic suppurative otitis media. Most common cause of TM
perforation is chronic suppurative otitis media. With this background this study was to compare hearing results, as
well as graft takes for commonly preferred reconstruction techniques of the TM (i.e., temporalis fascia vs. cartilage)
in tympanoplasty.

Methods: The present study consists of 60 cases of C.S.0.M (TTD) which was divided into two groups with 30 cases
in each group. In first group typel tympanoplasty was done by Temporalis fascia technique. In second group type 1
tympanoplasty done by tragal cartilage with perichondrium technique. History and otoscopic examination along with
pure tone audiometry was performed preoperatively. Postoperative hearing results and graft uptake were compared
between two groups, all surgeries were performed through the post aural approach.

Results: Graft uptake results are better with tragal cartilage with perichondrium technique. Hearing improved
significantly in both groups. Though this was slightly better in TFT, but not significant statistically.

Conclusions: Graft uptake rates are better with the tragal cartilage with perichondrium technique in comparison of
TFT and hearing results are almost equivalent with both techniques.
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INTRODUCTION

The tympanic membrane (TM) is a thin semi translucent
membrane, pearly white in colour, lying obliquely in the
medial end of the external auditory canal. It separates the
outer ear from the middle ear. Tympanic membrane
consists of three layers except in the upper part (pars
faccida). Outer epithelial layer, middle fibrous layer and
inner mucosal layer. Tympanic membrane perforation is a
hole in the tympanic membrane. Most common cause of
TM perforation is chronic suppurative otitis media. Other

causes include acute otitis media with TM rupture,
trauma, or surgical interventions like the placement of a
grommet for suppurative otitis media. In addition to
hearing loss, TM perforations can lead to ear infection
which causes recurrent ear discharge.

The aim of tympanoplasty is to reconstruct the tympanic
membrane and the sound conducting mechanism. In
1955, Zoellner and Wullstein used different types of graft
for tympanoplasty: Temporalis fascia, skin, fascia lata,
vein, perichondrium, dura mater."® Temporalis fascia
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remains the most commonly used material for tympanic
membrane reconstruction with a success rate of 93-97%
in primary tympanoplasties.® In other situations, such as
recurrent perforation following tympanoplasty, severe
attic and/or posterior uncontrolled retraction pockets with
cholesteatoma formation, atelectasis of the tympanic
membrane, fascia and perichondrium have been shown to
undergo atrophy and subsequent failure, regardless of the
placement technique used.’

In these cases, many surgeons have used tragal
perichondrium as a grafting material on account of its
increased stability and resistance to negative middle ear
pressure, even in cases with chronic Eustachian tube
dysfunction.? It has been shown, both in experimental and
clinical studies, that tragal perichondrium is well
tolerated by the middle ear and shows long-term
survival '

The aim of this study was to compare hearing results, as
well as graft takes for commonly preferred reconstruction
techniques of the TM (i.e., temporalis fascia vs. cartilage)
in tympanoplasty.

METHODS

This study was carried out in the Department of ENT and
Head and Neck Surgery, UPUMS, Saifai, Etawah , UP,
India from October 2016 to October 2017. Detailed
history and examination were carried out the patients
having pure conductive hearing loss were posted for type
1 tympanoplasty. Two groups of 30 each were made —
Temporalis fascia technique (Group A) and tragal
perichondrium technique (Group B). Detailed history and
examination were carried out the patients having pure
conductive hearing loss were posted for type 1
tympanoplasty.

Inclusion criteria

Inclusion criteria were patient suffering from CSOM
(TTD); ear dry for at least 21 days with a large central
perforation; patient having pure conductive hearing loss;
who give consent for surgery.

Exclusion criteria

Exclusion criteria were history of previous ear surgery;
mixed hearing loss; having any middle ear pathology
apart from central perforation were excluded; who not
give consent for surgery.

Surgical procedure

In both group tympanoplasty was done by post-aural
approach by the same surgeon under local anaesthesia.
Xylocaine sensitivity was performed in all patients before
surgery. 2% xylocaine with adrenaline (1:200,000) was
used as the local anesthetic agent and 4% xylocaine with
adrenaline used as topical anesthetic agent.

In patients where the Temporalis fascia was used as a
grafting material, the graft was taken from the ipsilateral
temporalis muscle. In group B patients tragal cartilage
with posterior layer of perichondrium was taken. Anterior
layer of perichondrium was not included in graft. The
tragal cartilage was thinned to 0.5 mm and the
perichondrium was spread out laterally, after exposing
the middle ear and checking the ossicular integrity and
mobility, the perforation was closed using the graft
material. Gel foam was placed over it followed by aural
pack, and the closure of the wound was done in two
layers followed by mastoid dressing.

Postoperatively patients were given 1.V antibiotics in the
form of Amoxyclav 1.2 gm B.D for two days. Then Tab.
Amoxyclav 625 mg (amoxicillin — 500 mg and clavulanic
acid 125 mg) thrice a day along with Levo-cetrizine and
Ibugesic plus for five days. Suture and pack were
removed on 7th postoperative day.

RESULTS

Graft success rate was compared with the graft material
used in tympanoplasty. Successful graft uptake in 26 ears
with temporal fascia graft and 28 ears with tragal
cartilage with perichondrium.

The age range of patient were from 20 to 45 years old. In
this study 58% patients were males and 42% were
female. Rinne’s test was negative in all preoperative
patients. Postoperatively tuning fork test was performed
at 8th and 12th week in both groups. About 80% of
patients show Rinne’s positive at the 12th week in TFT
group and 70% in TCP group.

Pure tone audiometry at 8th and 12th week
postoperatively showed significant improvement in both
study groups. In comparison to tragal -cartilage
perichondrium, tympanoplasty with temporalis fasia had
better mean air conduction values though statistically
insignificant.

Table 1: Pure tone audiometry (dB) results with
temporal fascia and cartilage palisadetympanoplasty.

Postoperative  Postoperative

Preoperative

8th week 12th week
TFT 44444866  2076:8.28  24.48+6.13
group
TCT 432411215 31841055  27.16+10.54
Group

Table 2:Graft success rateswith temporal fascia and
Cartilage palisadetympanoplasty.

Group A  Group B Total
Successful 26 28 54
Unsuccessful 04 02 06
Total 30 30 60
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DISCUSSION

A tympanic membrane perforation is hole in the eardrum,
TM perforation occurs as a result of chronic suppurative
otitis media. Other causes are acute otitis media with TM
rupture, trauma, or surgical interventions like the
placement of a pressure equalization tube. In the 1950s,
Woullstein and Zoellner popularized tympanoplasty,
different type of materials have been used for the
procedure including fascia, skin, vein, dura, and cartilage.
Currently, temporalis muscle fascia is the most frequently
used grafting material in tympanoplasty.*?

Mostly TM perforations if not heal with in three months
is unlikely to close spontaneously be considered a chronic
perforation, making the surgical repair an appropriate
step. The pre-requisites for a successful tympanoplasty
are:

1. Repair of defect so as to close the tympanic cavity.
Thus, preventing recurrent middle ear infection.

2. Neo-tympanum should be able to resist middle
earpressure changes in eustachian tube dysfunction
where the perforation is large.

3. The acoustic properties of the Neo-tympanum should
be similar to a healthy tympanic membrane.

Temporalis fascia and perichondrium alone often fails as
graft material for tympanic membrane reconstructions
because of their low stability and tendency to atrophy
over the years.'* However, cartilage graft is characterized
by its resistance to resorption, retraction and negative
pressure in middle ear.***?

Table 3: Advantages of temporalis fascia versus tragal
cartilage perichondrium.

Advantages of

Advantages of tragal
cartilage perichondrium

temporalis fascia

(1) from the same
incision large graft can
be taken up.

2) It is thin, relatively
strong and withstands
the rigors of the hearing
process

3) Metabolic rate low

(1) Easily available in
operative field.

(2) Easy to shaped.

(3) No extra cost.

(4) Large graft can be
harvested from tragus and
concha.

(5) It has its own blood

supply.

In 2005, Couloinger et al performed 59 cartilage graft
tympanoplasties and 20 temporalis fascia graft
tympanoplasties, and reported no postoperative hearing
difference between the two groups.™

In 2004, Gierek et al, worked 112 cases with cartilage
and 30 cases with temporalis fascia and observed that

there was no significant hearing difference between the
two groups.*

Temporalis fascia is ideal in the characteristic, of the
primary hearing improvement; it is softer than normal
TM, so it is more likely to be retracted or reperforated
after tympanoplasty.®®

Table 4: Recent studies on tympanoplasty according
to graft material taken up.

Author Graft material
Dornhoffer® Perichondrium 85

. 17 Cartilage,
Borkowski et al perichondrium 100
Neumann et al’®  Cartilage palisade 100
Indorewala® Fascia lata 95

Indorewala'® Temporalis fascia (TF) 66

TI_:/perlchondrlu_m 98.94
with cartilage slice
Temporalis fascia (TF) 86
Tragal Cartilage 93

parichondrium

Mundra et al®
Present study

Present study

In the present study tragal cartilage parichondrium was
taken up in 93 % cases. This is higher to previous studies
using different graft material.**%°

CONCLUSION

It would be beneficial to wuse tragal cartilage
perichondrium alternative to temporalis fascia. The key
seems to be the use of appropriate thickness of cartilage.
Cartilage will protect from retraction or reperforation of
the neo tympanum and not hamper conduction of sound.
Perichondrium is a tough graft material with good
revascularization. The use of cartilage with
perichondrium would prevent negative middle ear
pressure. This is more important in poor eustachian tube
function and in ears with a large perforation.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Zoellner F. The principles of plastic surgery of the
sound-conducting apparatus. J Laryngol Otol.
1955;695:67-9.

2. Wullstein HL. Functional operations in the middle
ear with split-thickness skin graft. Arch
Otorhinolaryngol. 1952;161:422-35.

3. Heermann H. Tympanic membrane plastic with
temporal fascia. Hals Nas Ohren. 1960;9:136-9.

4.  Shea JJ. Vein graft closure of eardrum perforations.
J Laryn-gol Otol. 1960;74:358-62.

International Journal of Otorhinolaryngology and Head and Neck Surgery | March-April 2018 | Vol 4 | Issue 2  Page 567



10.

11.

12.

13.

14.

Kumar A et al. Int J Otorhinolaryngol Head Neck Surg. 2018 Mar;4(2):565-568

Preobrazhenski TB, Rugov AA. The employment of
preserved duramater graft in tympanoplasty.Vestn
Otorinolaringol. 1965;5:38-42.

Sheehy JL, Anderson RG. Myringoplasty. A review
of 472 cases. Ann Otol Rhinol Laryngol.
1980;89:331-4.

Buckingham RA. Fascia and perichondrium atrophy
in tym-panoplasty and recurrent middle ear
atelectasis.  Ann  Otol  Rhinol  Laryngol.
1992;101:755-8.

Duckert LG, Muller J, Makielski KH, Helms J.

Compos-iteautograft “shield” reconstruction of
remnant tympanic membranes. Am J Otol
1995;16:21-6.

Yamamoto E, lwanaga M, Fukumoto M. Histologic
study of homograft cartilage implanted in the
middle ear. Otolaryn-gol Head Neck Surg.
1988;98:546-51.

Hamed M, Samir M, El Bigermy M. Fate of
cartilage materi-al used in middle ear surgery light
and electron microscopy study. Auris Nasus Larynx.
1999;26:257-62.

Chhapola S, Matt |I. Cartilage—Perichondrium: An
Ideal Graft Material? Indian J Otolaryngol Head
Neck Surg. 2012;64(3):208-213

Yegin Y, Celik M, Koc AK, Kiifeciler L, Elbistanli
MS, Kayhan FT. Comparison of temporalis fascia
muscle and full thickness cartilage grafts in type 1
pediatric tympanoplasties. Braz J Otorhinolaryngol.
2016;82(6):695-701.

Couloigner V, Baculard F, El Bakkouri W, Viala P,
Francois M, Narcy P, et al. Inlay Butterfly Cartilage
Tympanoplasty in  Children. Ontol Neurotol.
2005;26:247-51.

Gierek T, Slaska-Kaspera A, Majzel K,
KlimczakGotgb L. Results of Myringoplasty and

15.

16.

17.

18.

19.

20.

Type | Tympanoplasty with the Use of Fascia,
Cartilage and Perichondrium Grafts.
Otolaryngologia Polska. 2004;3:529-33.

Jesic SD, Dimitrijevic MV, Nesic VS, Jotic AD,
Slijepcevic NA. Temporalis fascia graft perforation
and retraction after tympanoplasty for chronic
tubotympanic otitis and attic retraction pockets:
Factors associated with  recurrence.  Arch
Otolaryngol Head Neck Surg. 2011;137:139-43.
Dornhoffer JL. Hearing results with cartilage
tympanoplasty. Laryngoscope. 1997;107(8);1094-9.
Borkowski G, Sudhoff H, Luckhaupt H. Autologous
perichondrium-cartilage graft in the treatment of
total or subtotal perforations of the tympanic
membrane. Laryngo Rhino Otologie.
1999;78(2):68-72.

Neumann A, Schultz-Coulon HJ, Jahnke K. Type 11l
tympanoplasty applying the palisade cartilage
technique: a study of 61 cases. Otol Neurotol.
2003;24(1):33-7.

Indorewala S. Dimensional stability of free fascia
grafts:  clinical  application.  Laryngoscope.
2005;115(2):278-82.

Mundra RK, Sinha R, Agrawal R. Tympanoplasty in
subtotal perforation with graft supported by a slice
of cartilage: a study with near 100% results. Indian J
Otolaryngol Head Neck Surg. 2013; 65(3):1-5.

Cite this article as: Kumar A, Narayan P, Narain P,
Singh J, Porwal PK, Sharma S, et al. Comparative
study between result of temporalis muscle fascia and
tragal cartilage perichondrium as a graft material in
type 1 tympanoplasty. Int J Otorhinolaryngol Head
Neck Surg 2018;4:565-8.

International Journal of Otorhinolaryngology and Head and Neck Surgery | March-April 2018 | Vol 4 | Issue 2  Page 568




