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Otitis Media: Comparison of outcome of
underlay versus overlay myringoplasty

Habib-ur-Rehman’, Fazal-1-Wahid?,
Muhammad Javaid®, Iftikhar Ahmad*, Nadir Khan®

ABSTRACT

Objective: To compare the outcome of underlay versus overlay myringoplasty procedure in the
management of otitis media.

Methodology: This comparative study was conducted at the Department of Ear, Nose, Throat,
Head & Neck Surgery, Postgraduate Medical Institute, Lady Reading Hospital, Peshawar from
January 2008 to December 2009. It included eighty-six patients with dry ears for at least six
weeks and no focus of infection in nose, sinuses or throat were included in the study. Forty
three patients underwent underlay technique while other 43 patients were operated through
onlay techniques.

Results: Myringoplasty was performed in total of 86 patients. Male were 69 (80.02%) and
females were 17 (19%). Thirty-five (40.70%) of them belonged to age group of 10-25 years.
Thirty (34.88%) were in the age range of 26-35 years, while 21 (24.42%) aged between 36-45
years with mean age of 27.48 + S.D 10.20 years. Overall success rate of graft uptake was noted
in 70 (81.40%) out of 86 cases. All 86 cases were equally divided into two group’s i.e. 43 patients
in each group. Thirty-eight out of 43 perforated drums were treated with underlay techniques
having success rate of 88.37% as compared to 32 out of 43 patients with only techniques where
the graft uptake was 74.4%.

Conclusion: Underlay technique is more successful statistically as compared to overlay

technique of myringoplasty in all age groups.
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INTRODUCTION

Otitis media (OM) is a worldwide prevalent
disease. Despite all the scientific developments
(antibiotics, technology and knowledge), the OM is
still considered an important public health problem,
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since the ear pain, discomfort, hearing loss,
otorrhea, psychological trauma and complications
cause great personal and family suffering.! The
tympanic membrane (TM) consists of three layers:
an outer layer composed of keratinized squamous
epithelium, an intermediate mesodermal fibrous
layer and an inner endodermal mucosal layer.
Myringoplasty refers to a procedure in which
grafted tissue is used to close a perforation of the
tympanic membrane.

Some authors define myringoplasty as a surgical
procedure confined to the drumhead, with no
instrumentation in the middle ear and without
lifting the membrane from its original position." It
is also labeled as tympanoplasty type 1, where per-
operatively middle ear structures are exposed and
checked for functional integrity.? Myringoplasty



not only helps in enhancing the hearing but also
protection of middle ear, external ear and even inner
ear from suppuration.’ The two commonly grafting
techniques used for the grafting of tympanic
membrane perforation are onlay and underlay.*

While the other commonly employed techniques
include through and reverse through. The pre-
requisites for myringoplasty are good Eustachian
tube function.® Dry ear, no focus of infection in
nose, throat, sinuses and a functioning cochlea.®
No significant differences in results of the two
techniques have been shown by few studies” °
while some reports favour the underlay techniques
because of its technical ease, better assessment of
ossicular chain integrity, less time consumption,
earlier healing of graft, more hearing gain and
fewer minor complications.’® While inlay butterfly
cartilage techniques has been shown to be safe,
effective and easy in children."

Our objective was to compare the outcome of
underlay versus overlay myringoplasty procedures
in the management of otitis media.

METHODOLOGY

This comparative study was conducted in Ear,
Nose, Throat, Head and Neck Surgery Department
of Postgraduate Medical Institute, Lady Reading
Hospital Peshawar. Duration of the study was
two years i.e. January 2008 to December 2009. The
following inclusion and exclusion criteria were
employed for underlay and overlay techniques:
Inclusion criteria: 1) Dry ear for at least six weeks.
2) No disease in the mastoid.

Exclusion criteria: 1) Patients having ear with active
discharge, granulations tissues or cholesteatoma. 2)
Active focus found in the nose, sinuses or throat.
3) Those with sensorineural hearing loss. All these
patients were randomly divided by lottery tech-
nique into two groups i.e. onlay group and under-
lay group and there were 43 patients in each group.
Detailed history was recorded for each patient after
admission in the ward. Ear, Nose and Throat were
examined thoroughly of each patient. Beside ENT
examination, systemic examination was carried out
in each patient.

Procedure: After clinical examination pure tone au-
diogram and Toynbee’s test were performed. All
the operations were carried out under general an-
esthesia. Temporalis fascia graft was taken, and put
on glass slide to become dry. Permeatal route was
selected for all onlay techniques under microscope
using proper magnification; proper size of ear spec-
ulum was fixed in the external auditory meatus.

Myringoplasty

Local anesthetic in form of Xylocaine 2% with
adrenaline in a dose of 3-7 mg/Kg body weight
was injected in all four quadrants of external audi-
tory meatus for vasoconstriction locally. Underlay
techniques was performed via endaural as well as
transmeatal routes. Margins of the remnant of tym-
panic membrane were freshened. Tympanomeatal
flap including the annulus was elevated and based
on superior vascular pedicle. Spongeston bed was
made and graft was placed over the bed and tym-
panomeatal flap was replaced. Meatal pack and
stitches were removed on the 5" postoperative day.

All the patients were called for the follow up at
two weeks, four weeks and then at monthly interval
for the first six months. At each visit the ear was
examined with otoscope and tuning fork test per-
formed. Audiogram and tympanogram were per-
formed in successful cases. All the variables were
analyzed for comparative statistics by using bino-
mial probability distribution test. Data interpreta-
tion, calculation, tabulation and various other ana-
lytical procedures were done by computer program
SPSS for windows version 11.P value was calculat-
ed to find out the degree of significance i.e. <0.05.

RESULTS

A total of 86 patients were equally divided in
two groups. Forty three (50%) cases were operated
through onlay techniques, while 43 (50%) patients
through underlay technique. Out of 86 patients, 69
(80.24%) were male patients and 17 (19.76%) were
female patients with male to female ratio of 4; 1.
Thirty-five (40.70%) patients belonged to age group
of 15-25 years. Thirty (34.88%) were in the age range
of 26-35 years, while 21 (24.42%) were between 36-
45 years with mean age of 27.48 + S.D. 10.20 years.
Minimum age was 15 years and maximum age was
45 years in this study (Table-I).

In this study overall success rate was 81.40%
(70/86 cases) where grafts were taken up success-
fully. Infection was the only postoperative compli-
cation, which was the main cause of failure of my-
ringoplasties in 16 (18.60) cases. Success rate was
88.37% in patients undergoing underlay techniques

Table-I: Age-ranges of patients in years (n=86).

Age-ranges No. of Percentage
(Years) Patients

15-25 35 40.70%
26-35 30 34.88%
36-45 21 24.42%
Total 86 100%
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Table-1I: Success Rate of Myringoplasty in Underlay (43) and Onlay (43).

Technique Total no. of Cases ~ No. of Cases Succeeded ~ Percentage Z-Value P-Value
Underlay 43 38 88.37% 4.64 0.036
Onlay 43 32 74.415

i.e. 38 out of 43 had success full graft take up. While
32 patients out of the total 43 cases who under-
went through onlay technique, the success rate was
74.41% (Table-II).

Inourstudy themain cause of tympanic membrane
perforation was chronic suppurative otitis media
in 71 (82.55%) cases while trauma attributed to
the remaining 15 (17.45%) cases. In both groups
(Underlay and onlay techniques) temporalis fascia
was used as a graft material. All cases 86 (100%)
were done under general anesthesia.

DISCUSSION

The first surgery with the goals of closing
tympanic membrane perforation dating from 1878
described by Berthold, was more consolidated after
1952 by Wullstein.? Myringoplasty is a beneficial
procedure to protect the middle and inner ear from
future deterioration. The improvement of hearing is
obtained.” In this study the success rate for underlay
techniques was 88.37% and onlay techniques was
74.41%, Javaid M et al? have also reported success
rate for underlay techniques as 85.1% and for onlay
techniques as 75.7%.

While in other study by couloigner V et al'! have
reported the nearest results of success rate as 83%
for underlay techniques and 71% for onlay tech-
niques respectively. Hussain A et al.” have found
success rate of 52.78% for underlay technique and
47.22% for onlay technique. These results are less
as compared to our study and other studies result,
which may be due to very small number of patients
in their series. While in another study higher suc-
cess of graft take up was found to be (93.3%) in both
techniques; underlay and onlay technique.”

The graft in underlay techniques can be placed
either medial to the handle of malleus or lateral to
it. It is recommended that putting the graft over the
handle of malleus will prevent medial prolapse of
the graft and narrowing of the middle ear space.'
Comparing the surgical outcomes when patients
had unilateral or bilateral pathology found no
significant difference between the results because
similar values and given the relatively small
number of patients.™

Temporalis fascia was used in majority of our
cases in both techniques equally and gives better
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results than tragal perichondrium because it is
easy to take; large surface area is available, has a
low metabolic rate and does not require any special
preparation.”” The vast majority of operated ears
had hearing improvement with reduction or closure
of the air bone gap even some who persisted with
residual perforation. In only three cases, the hearing
remained the same, with the same gap.

CONCLUSION

From the results of this study it is concluded that
underlay technique is more successful statistically
as compared to overlay technique of myringoplasty
both in children and adults because of its technical
ease, better assessment of ossicular chain and less
time consumption.

REFERENCES

1. Aranzabal ML, Garcia LR, Salas AR, Navarro Sampedro JJ, Cama-
cho Arrioaga JJ, Guimera JA. Myringoplasty: Onlay vs. underlay.
Review of 460 cases. Acta Otorrinolaringol Esp 1996;47:21-5.

2. Sirena E, Carvalho B, Buschle M, Mocellin M.Timanoplastia Myrin-
goplasty Type 1 and in Residency Surgical Results and Audiomet-
ric. Intl. Arch. Otorhinolaryngol. Sao Paulo - Brazil 2010;14:417-421.

3. Kato M, Costa KDS, Almeida CRD. Evaluation of the tympanic
membrane closure techniques. ACTA Orl 2006;24:126-133.

4. Eredita D, Riccardo, Lens, Marko B. Anterior Tab Flap versus Stand-
ard Underlay Myringoplasty in Children. Otology & Neurotology
2009;30:777-781.

5. Thomasen PC, Nielsen TR, Tos M. Bilateral Myringoplasty in
Chronic Otitis Media. The Laryngoscope 2007;117:903-906.

6. Monfared A, Bergeron CM, Ortiz ], Lee H, Kamine K, Dray T, et al.
Bivalve cartilage inlay myringoplasty: An office-based procedure
for closing small to medium-sized tympanic membrane perfora-
tions. Otolaryngology--head and neck surgery. Official ] American
Academy of Otolaryngology-Head & Neck Surgery 2008;139:110-15.

7. Hussain A, Yousaf N, Khan AR. Outcome of myringoplasty. J Post-
grad Med Inst 2004;18:693-6.

8.  Juraj Kalkaska. Cartilage myringoplasty. The Laryngoscope
2009;119:234-6.

9.  Pichardo HM, Enriquez BG. Efectos del tabaquismo en los resulta-
dos quirtrgicos de la timpanoplastia. An Orl Mex 2009;54:45-50.

10. Sakagami M, Yuasa R, Yuasa Y. Simple underlay myringoplasty. J
Laryngology and Otology 2007;121:9-12.

11.  Couloigner V, Baculard F, EI Bakkouri W, Viala P, Francois M, Nar-
cy P, et al. Inlay butterfly cartilage tympanoplasty in children. Otol
Neurotol 2005;26:247-51.

12.  Javaid M, Igbal M, Hidayatullah, Shah JI. Myringoplasty, onlay
verses underlay technique. ] Postgrad Med J 2002;16:174-7.

13.  Manolidis S. Closure of tympanic membrane perforations. In: Glass-
cock ME, Gulya A]J, editors. Glasscock- Shambaugh surgery of the
ear. 5th ed. Ontario: BC Decker; 2003: 400-19.

14.  Sckolnick JS, Mantle B, Li J, Chi DH. Pediatric myringoplasty: Fac-
tors that affect success-a retrospective study. The Laryngoscope
2008; 118: 17-20.

15. Ghanem MA, Monroy A, Alizade FS, Nicolau Y, Eavey RD. But-
terfly cartilage graft inlay tympanoplasty for large perforations. The
Laryngoscope 2006;116:55-58.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Landa Aranz%C3%A1bal M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rodr%C3%ADguez Garc%C3%ADa L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rivas Salas A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Navarro Sampedro JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Camacho Arrioaga JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Camacho Arrioaga JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Algaba Guimera J%22%5BAuthor%5D
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec%2c%202011%20(Part-1)/javascript:AL_get(this, 'jour', 'Acta Otorrinolaringol Esp.');
http://onlinelibrary.wiley.com/doi/10.1002/lary.v117:5/issuetoc
http://www.mendeley.com/c/3676959942/g/487721/monfared-2008-bivalve-cartilage-inlay-myringoplasty-an-office-based-procedure-for-closing-small-to-medium-sized-tympanic-membrane-perforations/
http://www.mendeley.com/c/3676959942/g/487721/monfared-2008-bivalve-cartilage-inlay-myringoplasty-an-office-based-procedure-for-closing-small-to-medium-sized-tympanic-membrane-perforations/
http://www.mendeley.com/c/3676959942/g/487721/monfared-2008-bivalve-cartilage-inlay-myringoplasty-an-office-based-procedure-for-closing-small-to-medium-sized-tympanic-membrane-perforations/
http://www.mendeley.com/c/3676960012/g/487721/klacansky-2009-cartilage-myringoplasty/
http://www.mendeley.com/c/3676959902/g/487721/sakagami-2007-simple-underlay-myringoplasty/
http://www.mendeley.com/c/3676960112/g/487721/sckolnick-2008-pediatric-myringoplasty-factors-that-affect-success-a-retrospective-study/
http://www.mendeley.com/c/3676960112/g/487721/sckolnick-2008-pediatric-myringoplasty-factors-that-affect-success-a-retrospective-study/
http://www.mendeley.com/c/3676960092/g/487721/ghanem-2006-butterfly-cartilage-graft-inlay-tympanoplasty-for-large-perforations/
http://www.mendeley.com/c/3676960092/g/487721/ghanem-2006-butterfly-cartilage-graft-inlay-tympanoplasty-for-large-perforations/

