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Endoscope-assisted myringoplasty
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ABSTRACT

Introduction: To date, myringoplasty conducted
under the operating microscope has beenfound to
have its limitations. With the introduction of the
endoscope into other branches of surgery, there

have been attempts at its utilisation in otology.

Methods: Endoscope-assisted myringoplasty was
carried out in 50 patients aged 18-45 years using
the temporalis fascia graft. The middle ear was
examined through perforationin order to exclude

cholesteatoma.

Results: The overall success rate of the graft
uptake and improvement in conductive deafness
as air-bone gap closure was achieved in 80 percent

of cases.

Conclusion: Endoscopic myringoplasty was found
to be equally effective, less morbid and very cost-
effective in small central perforations. However, it
is notapplicableinall cases, especially in those with

large perforations.
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INTRODUCTION
The introduction of the operating microscope has
significantly enhanced the outcome of myringoplasty by
improving the accuracy of the technique. The operating
microscope provides a magnified image in a straight line,
hence the surgeon cannot visualise the deep recesses of the
middle ear in a single operating field.® In the beginning,
the microscopic tympanoplasty was a permeatal overlay;
however presently, the postaural underlay technique
has become more popular as the permeatal approach
has its limitations. These limitations are addressed of in
endoscopic permeatal myringoplasty.®

The use of a rigid endoscope for myringoplasty has
a significant advantage as it is simple to use, not only for
the examination, but also for the repair of the tympanic

membrane perforation. This provides a magnified vision

and hence enables the surgeon to change rapidly from a
close-up to a wide angle view, just by going closer or by
withdrawing the scope. Further, it provides an all-round
vision to the surgeon, who can rotate the angled endoscope
to visualise the deep anterior canal wall, anterior recess,
anterior marginal perforations, sinus tympani, fascial
recess, hypotympanum and the attic.? Endoscopic
tympanoplasty follows the principles of minimal invasive
surgery as the tympanomeatal flap is not raised, hence there
18 no trauma to the canal wall, but the surgeon is still able to

examine the middle ear and exclude a cholesteatoma.®

METHODS
The present study was conducted at the Department of
Otorhinolaryngology, Pt. Bhagwat Dayal (BD) Sharma
Postgraduate Institute of Medical Sciences, Rohtak, India.
There were a total of 50 patients in the 16—45-year age
group suffering from the safe type of chronic suppurative
otitis media. The inclusion criteria were a dry or non-
discharging ear for at least three weeks, age between 18
and 45 years, a central perforation of size less than 5 mm,
and a demonstrable conductive deafness. The exclusion
criteria were children, as all the cases were done under
local anaesthesia, wet ears, large perforations as subtotal
and total, revision myringoplasty and sensorineural hearing
loss. The cases were randomly selected using a periodic
random number to avoid a bias in the selection of cases.
All the selected patients were operated on using the
endoscope-assisted myringoplasty technique. Pre- and
postoperative pure tone audiometry was performed.
The air bone gap of each patient was calculated at the
frequencies of 500 Hz, 1,000 Hz and 2,000 Hz both pre- and
postoperatively, and the average of the three was taken as
the average air-bone gap as the three frequencies fall in the
speech range. Although we did not compare the results of
endoscope-assisted myringoplasty vis-a-vis conventional
myringoplasty, the results of the two are similar in our
institute. The success rate of microscopic myringoplasty
has been reported to be 85%-90% or better.“> The patients
were given intramuscular premedication half an hour
before surgery in the form of injection pentazocine 30 mg,
injection promethazine 25 mg and injection atropine 0.4
mg to sedate the patient, to prevent peroperative vomiting
and to counter any vagal overactivity, respectively. The

study was approved by the ethical committee of the Pt.
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Table I. Comparisons of pre- and postoperative air-bone
gap on pure tone audiometry.
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Table Il. Air-bone gap distribution in postoperatively
intact tympanic membranes.

Average Preoperative no. Postoperative no.  Average postoperative air-bone gap (dB) No. (%) of
air-bone gap (dB) of patients of patients healed cases
<10 0 34 <10 32 (80)
I1-20 10 13 1120 6 (15)
21-30 35 3 21-30 2 (5)

>30 5 0 >30 0

BD Sharma Postgraduate Institute of Medical Sciences,
Rohtak, India.

All the patients were operated on under local
anaesthesia (xylocaine 2% with 1: 100,000 adrenaline). The
temporalis fascia graft was harvested above the hairline
using a suprauricular incision. [t was then spread on a glass
slide and dried. Rigid endoscopes 1.7 mm in diameter, 100
mm in length and with 0°, 30° and 90° angles of view were
used. Endoscopy was begun with a 0° and/or30° endoscope
to visualise the middle ear cavity, and a 90° endoscope was
required to visualise the medial surface of the tympanic
membrane. The otoendoscope was introduced into the ear
canal. If the perforation was big enough, the endoscope
was passed through the perforation into the tympanic
cavity. Otherwise, the endoscopy of tympanic cavity was
done after the epidermis of the edges of the perforation was
removed. Possible epithelial migration into the middle ear
cavity or to the ossicles was visualised with endoscopes
and was extirpated.

Using a serrated circular knife, the mucosa of the
medial surface of the tympanic membrane remnant in
the vicinity of the perforation was carefully sacrificed
to prepare a bed for the graft. The middle ear was filled
with gelfoam through the perforation; it usually required
a single piece of medicated gel foam 2—4 mm? in size,
which was pushed through the perforation to support the
graft, and the temporalis fascia graft of the appropriate size
was inserted through the perforation to overlap with the
medial surface of the drum remnant (the recipient site) by
at least 2 mm from the margin of perforation. The meatus
was packed with gelfoam soaked in an antibiotic solution.
All these steps were performed under endoscopic vision.
Patients were administered with oral antibiotics and
antihistaminics. Analgesics were administered only when

required. Patients were discharged the following day.

RESULTS

With regard to tympanic membrane continuity, 40 out of
the 50 patients had an intact tympanic membrane in the
eighth postoperative week, accounting for an 80% success

rate. Pure tone audiometry was used to assess the average

air-bone gap preoperatively and postoperatively, including
the failed cases. None of the patients had an air-bone gap <
10 dB prior to surgery, but postoperatively at eight weeks,
34 patients had an improved air-bone gap < 10 dB and 13
were in the range of 11-20 dB. Preoperatively, 35 patients
had an air-bone gap in the range of 21-30 dB, whereas
the same level was found in three cases postoperatively.
In the eighth week, 47 patients had an air-bone gap <
20 dB (Table I). Thus, out of the patients with a healed
perforation, 80% showed an air-bone gap below 10 dB in
the eighth postoperative week and 16% had an air-bone
gap in the range of 11-20 dB, while 4% still had an air
bone gap in the range of 21-30 dB (Table II).

In successful candidates, the air-bone gap calculations
revealed a marked improvement of 21.66 dB in one
patient. The maximum number of patients (30) had an
improvement of the magnitude ranging from 11 to 20 dB,
whereas a 0-10 dB improvement was seen in nine of the
successful patients. Although cases were followed up for
even longer, an eight-week follow-up time was chosen
to avoid lost cases, as most of our cases came from the

countryside.

DISCUSSION

Myringoplasty is one of the most common forms of
surgery in otology. It yields very satisfying results for
both to the patient and the surgeon. The results are usually
expressed in terms of the take-up rate of the graft and
hearing improvement, which is assessed subjectively as
well as objectively. In the present study of 50 patients, 40
(80%) patients had a successfull closure of the tympanic
membrane perforation. The take-up rates are less than those
described by el-Guindy,® and Raj and Meher,” but better
than those reported by Karhuketo et al® and Usami et al.®
When we evaluated the preoperative and postoperative air-
bone gap, there was an upward shift in the groups (Table
I). Compared to ten patients preoperatively, 47 patients
had an air-bone gap < 20 dB postoperatively (94%).
Postoperatively, an air-bone gap with intact tympanic
membranes, i.e. where the graft was taken up by 80% of

the patients, who had an air-bone gap below 10 dB, and



15% who had a gap in the range of 10-20 dB (Table II).

Tympanoscope-assisted myringoplasty, which is a
new tool in the otologist’s basket, produced results that
are comparable to others in the literature. We used the
otoendoscope for the inspection of the medial surface of
the tympanic membrane, as well as for the status of the
ossicular chain. With the aid of the endoscope and curved
instruments, it was possible to remove the epithelial
ingrowth from the medial surface of the remnants of the
tympanic membrane. The importance of this inspection of
the medial surface of the residual tympanic membrane was
empbhasised by Somers et al in their study.® We observed
that in 30% of cases, the mucoepithelial junction was at a
medial position instead of the margin of the perforation.
Thus, the endoscope was helpful in excluding and
treating the possible unwanted presence of the epithelium
in the middle ear, which is almost impossible to do in
conventional microscopic myringoplasty.

Karhuketo et al have emphasised that endoscopic
myringoplasty fulfills the criteria of minimally invasive
surgery, with the least trauma to normal tissue and that
almost excludes pre- and postoperative complications.®
As no tympanomeatal flap is raised during endoscopic
myringoplasty, there is practically no trauma to the middle
ear mucosa, in spite of the middle ear being adequately
examined and cholesteatoma excluded. Since we did
not encounter any postoperative cholesteatoma in our
cases during follow-up, we believe that the endoscopical
examination of the tympanum allows one to repair the
perforation without any possibility of an iatrogenic
cholesteatoma, in contrast to conventional myringoplasty.
If potential epidermis migration or cholesteatoma is
discovered, it is removed endoscopically to foreclose the
possibility of postoperative cholesteatoma. However, if
it is not manageable, then major tympanomastoidectomy
with tympanoplasty is performed using the microscope.
The advantages of endoscope-assisted myringoplasty are
thatitis less traumatic, requires less operating time, is less

expensive in terms of the cost of equipment, less morbid,
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results in less postoperative pain, and helps in the inspection
of the middle ear to exclude cholesteatoma. However, the
endoscope cannot be employed in every case as one hand
is blocked while the surgeon holds the endoscope, and the
space becomes crowded because of the endoscope and
the instrument being used. There may be fogging of the
endoscope, especially in cold climates, which requires
repeated withdrawal, and the magnification is less than the
microscope; however, this drawback can be overcome by
using a monitor. Furthermore, as this technique requires
a definite expertise, this procedure is recommended for
surgeons who regularly perform functional endoscopic
sinus surgeries (FESS), and should not be attempted
by a first-timer. In conclusion, tympanoscopy, with its
visualisation of hidden comers, justifies myringoplasty via
a tympanic membrane perforation in selected cases with
comparable improved results in the literature. Furthermore,
the cost of the endoscope is much less (by about 10%) than
the operating microscope, thus it is more cost-effective,

especially in developing countries.

REFERENCES

1. Dennis SP. Endoscopic assisted middle ear surgery. In: Glasscock
ME III, Gulya AJ, eds. Surgery of the Ear. 5th ed. Hamilton:
Elsevier, 2003: 325-34.

2. Patil RN. Endoscopic tympanoplasty — Definitely advantageous
(preliminary reports). Asian J Ear Nose Throat 2003; 25:9-13.

3. Karhuketo TS, Ilomaki JH, Pukakka HJ. Tympanoscope-assisted
myringoplasty. ORL J Otorhinolaryngol Relat Spec 2001;
63:353-7.

4. Khanl, Jan AM, Shahzad F. Middle-ear reconstruction: a review
of 150 cases. J Laryngol Otol 2002; 116:435-9.

5. Palva T. Surgical treatment of chronic middle ear disease. 1.
Myringoplasty and tympanoplasty. Acta Otolaryngol 1987;
104:279-84.

6. el-Guindy A. Endoscopic transcanal myringoplasty. J Laryngol
Otol 1992; 106:493-5.

7. Raj A, Meher R. Endoscopic transcanal myringoplasty — A study.
Indian J Otolaryngol Head Neck Surg 2001; 53:47-9.

8. Usami S, Iijima N, Fujita S, Takumi Y. Endoscopic-assisted
myringoplasty. ORL J Otorhinolaryngol Relat Spec 2001;
63:287-90.

9. Somers TH, Houben V, Goovaerts G, Govaerts PJ, Offeciers FE.
Histology of the perforated tympanic membrane and its muco-
epithelial junction. Clin Otolaryngol Allied Sci 1997; 22:162-6.



