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ABSTRACT

Objective: To determine the surgical results of a modified technique for the tympanic membrane (TM) perforation repair and to
compare this new technique with the traditional methods.

Study Design: An interventional study.

Place and Duration of the Study: Department of Otolaryngology, Medicana International Hospital, Samsun, Turkiye, from June
2019 till June 2021.

Methodology: The study was conducted with 24 patients who underwent cartilage tympanoplasty. Pure-tone audiometry (PTA),
preoperative and postoperative air and bone conduction hearing levels were determined. The mean values of air and bone conduction
and air-bone gap (ABG) were recorded.

Results: Postoperatively, 23 grafts were intact, and one was perforated, perforation secondary to otomycosis in the first month post-
operatively. Eight patients had previous unsuccessful tympanoplasty history. These patients’ tympanic grafts were intact with this
technique. Surgical success rate was 96.0%. Postoperative hearing gain was 12,8 dB. Functional success rate was 88.0%. Mean
surgery time was 30 minutes. Patients easily continued their lives in one-week time after the surgery.

Conclusion: The new modified cartilage tympanoplasty method had high surgical success, and good audiometric results were

obtained.
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INTRODUCTION

Tympanoplasty is defined as repair of perforated tympanic
membrane with/without reconstruction of ossicular chain. It
was firstly described by Zollner and Wullstein in 1952.' Since
the description of tympanoplasty, various surgical methods
and graft materials had been described to repair tympanic
membrane (TM) perforation. During the development of
tympanoplasty techniques; temporalis fascia, perichondrium,
and cartilage had been used for TM perforation repair as a
graft material.”*In both underlay and overlay approaches with
temporalis fascia and perichondrium grafts, the successful
closure rate of TM and improvement of hearing results are
about 60-90%.*° These techniques require external canal
incision and tympanomeatal flap elevation for interaction
between membrane and ossicles. Gross et al. described
adipose plug for small perforations as a graft material for
T™ repair.’
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In 1998, Eavey described “inlay butterfly cartilage tympano-
plasty” asanewtechnique with tragal cartilage.” Ghanemetal.
performed thistechnique for large perforations with successful
closurerate.?

During the development of surgical techniques and graft
materials, the new era opened with using otologic endos-
copes at tympanoplasty. Thus, transcanal approaches were
increasingly and widely used. Along with these developments,
many grafting techniques and their modifications had been
described. Today, one of the most commonly used techniques
isthe medial grafting technique andits modifications.

Inthis study, a modified technique for TM perforation repair was
used. This was transcanal medial grafting cartilage tympano-
plasty with no tympanomeatal flap elevation and auditory
canal incision. It aimed to introduce this modified technique
and discuss the surgical results of this technique while
comparing it with the other techniques.

METHODOLOGY

This observational study was carried out at Samsun Medicana
International Hospital following an approval from the Institu-
tional Review Board (IRB No. 12.06.2019/1). The study was
conducted on 24 patientsaged above 18 years who underwent
cartilagetympanoplasty betweenjune2019andjune 2021. All
patients’ gender, age, symptom duration, and previous surg-
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ical history were acquired through the medical records. Pure
tone audiometric examination, computed tomography of
temporal bone, and microscopic middle ear examination were
routinely performed before the tympanoplasty. Pure-tone
audiometry (PTA) values were determined for preoperative
and postoperative 0.5, 1, 2, and 4 kHz at air and bone conduc-
tion hearing level. The mean values of airand bone conduction
and air-bone gap (ABG) were recorded. Postoperative mean
hearing gain was calculated. The patients with chronic otitis
media with cholesteatoma or mastoid disease and small perfo-
rations were excluded from the study. TM perforation size
largerthan 50% were defined as large perforations. Large and
subtotal perforations were operated with this technique. Also,
patients who had previous tympanic membrane repair with
temporalis fascia that resulted in unsuccessful surgical result
and had no mastoid disease were operated with this approach.
All patients were operated under the general anaesthesia.
Patients were hospitalised for a day and subsequently under-
went a series of postoperative follow-up at the clinic. They
were observed onthe seventh day for removal of sponge stone
from external auditory canal, at first month for examination of
tympanic membrane to observe the graft integrity, and sixth
month for audiometry and yearly examination of graft. The
surgical success, both technically and anatomically, was
definedasachievinganintactrepairedtympanic membrane.

All patients were prepared and draped for a sterile procedure
and were operated under the general anaesthesia. Surgical
operation microscope and/or otologic endoscopes were used
during the operation. Tragus and external auditory canal were
injected with 1-3 ml of local anaesthetic (Lidocaine 20mg/ml
and 0.125% epinephrine). The tympanic membrane perfora-
tion edges were refreshed with pick (Figure 1a). On presence of
calcific plaqgue on TM remnant, all calcific plaques were
removed. TMremnanton manubrium mallei was dissected with
over malleus to mallei and elevated laterally to replace over
tragal cartilage graft (Figure 1b). Tragal cartilage was
harvested making alinearincision onthetragus preserving the
perichondrium on one surface. The cartilage size was deter-
mined to cover TM perforation, and a circular cartilage graft
was formed. In the meantime, the perichondrium on the other
side was prepared to be 1 mm larger than the circumference of
the cartilage graft. Thus, anisland graft, one side with perichon-
drium, was prepared. The localisation on the manubrium mallei
was then determined in the prepared graft. In this localisation,
anotchwascreatedoncartilage. Inthis notch, the piece of carti-
lage in the form of a watermelon slice was removed while
preserving the perichondrium to prevent graft mobilisation.
Thus, this notch provided better interaction between graft and
ossicularchain (Figure 2). There was no need to routinelyfill the
middle ear cavity with a sponge. The middle ear cavity was
supported with sponge if the graft did not come into contact
with the membrane residue. Tragus skin incision was sutured
with 5/0 nylon. All sponges were removed postoperatively at
thefirstweek (Figure 3aand 3b).

Figure 1: (a) Intraoperative view of refreshing tympanic membrane,
(b) Dissection of tympanic membrane remnant on the manubrium
mallei.

Figure 2: The notch composed on the graft and the final form of the
graft.

2

Figure 3: (a) Postopertive (1-week) appearance of the graft after
removal of the sponges from the ear canal. (b) The view of the graft
at the first postoperative month.

The surgical approach, complications, and surgical outcomes
were collected from the patients’ medical charts. The success-
ful technique was defined as intact repaired tympanic mem-
brane duringthefollow-up period.

Statistical analyses were performed using SPSS Statistic
programme v.27 (SPSS Inc., Chicago, USA). The continuous
variables were summarised as mean and standard deviation
(sd) or median (min - max). The categorical measurements
were summarised as humbers (percentage of the diagnostic
group). Since the number of participants included in the study
was lessthan 30 and the distribution was irregularin the Kolmo-
gorov Smirnov test, non-parametric comparison was made.
Wilcoxon test was used for preoperative and postoperative
comparison. Statistical significance wasacceptedasp <0.05.

RESULTS

There were 14 (60%) males and 10 (40%) females and mean
age was 32.7x11 years. Patients’ mean follow-up time was 24
(12-48) months. Postoperatively, 23 (96%) grafts were intact,
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and one (4%) had perforation. Perforation secondary to otomy-
cosis developed in the first month postoperatively. Eight
patients had previous unsuccessful tympanoplasty history.
These patients’ tympanic grafts were intact with this technique.
The surgical success rate was 0.96%. Preoperative mean air
conduction threshold (ACT) was 35.00 (25-50) dB, preoperative
boneconductionthreshold (BCT)was 10.00(7-20)dB. Preopera-
tive mean air bone gap (ABG) was 20.0 (15-30) dB. Postopera-
tive mean ACT was 20 (10-35) dB. and Postoperative mean air
bone gap (ABG) was 8.0 (0-20) dB. So, postoperative hearing
gain was 12.0 dB. Functional success rate was 0.88%. Mean
surgery time was 30 minutes (min: 20 minutes - max: 45
minutes). In terms of ACT and ABG, there was a statistically
significant difference between preoperative and postoperative
(p<0.001). Vertigo was observed in only one patient. After
removing sponges in the ear canal, the complaint rapidly
improved. The patients easily continued their lives within one
week afterthesurgery.

DISCUSSION

Type-1 cartilage tympanoplasty, is a surgical procedure to
repair tympanic membrane and reconstruct hearing that had
been performed for many years.” During the development
process of this surgical approach, various cartilage grafts, and
grafting techniques had been described. Graft shape, size, and
grafting method are some of the important factors that affect
functional and audiometric results ofthe surgery.’

Inlay cartilage tympanoplasty wasfirstdescribed by Eavey etal.
in 1998.” Soon Ghanem et al. used this technique successfully
for large perforations.® These techniques were found to be
easily applicable, with high perforation closure rate and good
audiologicresults. When the cases using palisade grafting tech-
nigue were examined, it was seen that up to 96% graft success
was achieved and good audiometric results were obtained."’ In
Type 1 tympanoplasty with island graft, graft success was
around 90% and audiological results were satisfactory.' Onal et
al. reported that the functional success of the island graft group
in terms of air-bone gap closure was statistically better than
temporalis fascia group.” In contrastto their study, Bozdemir et
al. found thatthe air-bone gap closure was statistically betterin
temporalis fascia group when compared to the island cartilage
group.” In the present study, a modified medial grafting
method was applied. With this method, 96% graft success was
achieved. The authors interpreted this result as follows. With
this method, the integrity of the outer ear canal and tympanic
annulus was preserved. Moreover, since the graft was placed
over-undertechnique and channel integrity was preserved, the
possibility of graft mobilisation decreased and its interaction
with the membrane remnant was adequate. Another explana-
tion was that there was no impairment in tissue blood supply
secondarytosurgeryduetotheprotectedcanalintegrity. There-
fore, itwas thoughtthat the migration of epithelium on the graft
from the aviated TM remnant was faster, thus achieving good
graftsuccess.

In a study by Kirazli et al. on 15 patients in the island cartilage
group and 10 patients in the temporalis fascia group, they
statedthemean postoperative gainforthe cartilageand tempo-
ralis group to be 11.9 dB and 11.5 dB, respectively, and there
was no statistically significant difference when the groups were
compared.* In the study conducted by Dornhoffer et al., it was
stated that the hearing gain due to the closure of the air-bone
gap was statistically significant individually in both the
temporal fascia and cartilage groups, but there was no signifi-
cant difference between the two groups.” In the present study,
preoperative meanair conduction threshold (ACT) was 33.8 dB,
preoperative bone conduction threshold (BCT) was 13.08 dB,
preoperative meanair-bone gap (ABG) was 20.5 dB, postopera-
tive mean ACT was 21 dB, postoperative hearing gain was 12.8
dB, andthefunctional successrate was0.88. Mean surgery time
was 30 minutes (min: 20 minutes - max: 45 minutes). Vertigo
wasobservedinonly one patient. Afterremoving spongesinthe
ear canal, the complaint rapidly improved. Patients easily cont-
inuedtheirlivesinone-weektimeaftersurgery.

Thetechnique used inthe current study was suitable for all pars
large tensa perforations. It easily performed with operation
microscope and otologic endoscopes. When TM perforation
sides were not fully visible, otologic endoscopes had advan-
tages to operation microscope. The advantages of this tech-
nique included a short operation time, less pain after surgery,
short hospitalisation time, easy postoperative care, no require-
ment of mastoid bandage, early adaptationto daily life, and less
ear wax accumulation because of protection of external audi-
tory canal integrity. Morover, there was no need to shave the
hair on the operation site. The disadvantages of technique
were: sometimes, the graft size adjustment may be difficult
while using one hand during the operation; graft placement was
difficultaccording toinlay technique; high ossicle displacement
riskforaninexperienced surgeonongraftinsertion. These were
overcome with the modified technique. This study had some
limitations. One of the main limitations of the study was that the
number of patients was small. Another limitation was the selec-
tion of patients from a single centre. On the other hand, the
advantages of this method were that it provided high surgical
success and good audiometric results as compared to other
surgical methods, and a good postoperative life-quality in a
shorttimeafterthesurgery.

CONCLUSION

With this modified cartilage tympanoplasty method, high surg-
ical success and good audiometric results were obtained.
Providing a good quality of life after the surgery was one of the
advantages of this method. It was one of the successful Type-1
tympanoplasty methodstobe preferredsafelyinlarge TM perfo-
rations.
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