
INTRODUCTION

A common cause of otitis media is the permanent perforation of 
the tympanic membrane (TM). This situation may lead to prob-
lems such as hearing loss and frequent otorrhea in patients. First, 
Berthold (1) tried to surgically repair a TM perforation with a skin 
graft in 1878. Later, Zöllner (2) and Wulstein (3) identified materi-
als that could be used as grafts and methods, respectively. Today, 
the temporalis muscle fascia, perichondrium, and cartilage with 
perichondrium are most commonly used as graft materials (4). 

The overall aim of tympanoplasty is to prevent infection and dis-
charge in the middle ear and restore hearing by TM perforation 
repair. Depending on the pathology in the middle ear, this op-
eration can be performed with or without mastoidectomy. Tym-
panoplasties are traditionally classified as medial (underlay) or 
lateral (overlay). The landmark for this classification is the annulus 
tympanicus (AT). The operation is named according to the place-
ment of the graft medial or lateral to the AT. 

The aim of this study is to evaluate the results of overlay cartilage 
perichondrium composite graft tympanoplasty with the transca-
nal approach.

METHODS

This study was conducted by retrospectively examining the patient 
records. Ethics committee approval was obtained from the Haseki 
Training and Research Hospital (152/12.11.2014). The ages of pa-
tients ranged from 15 to 55 years. TM perforations of the operated 
patients were limited to a single quadrant. They had mild hearing 
loss and did not have otorrhea within the last 6 months. Each pa-
tient filled the required information form before the operation, and 

complications that may occur in the postoperative period were ex-
plained to them. Audiological tests and physical examination data 
were evaluated in the 6th postoperative month.

The operation was performed under general anesthesia. Tragal 
cartilage, covered on one side with the perichondrium, which is 
as large as the perforation and 0.5 mm at the thickest point was 
used as the graft material. The excess perichondrium was laid on 
the TM. Audiological tests and physical examinations were per-
formed 6 months after the operation. Airway gains of the patients 
and air-bone gaps were evaluated by calculating the average of 
the hearing values of patients at 500 Hz, 1000 Hz, and 2000 Hz.

Statistical Analysis
Statistical analyses of the averages of pre- and postoperative air-
bone gap were assessed using the paired t-test.

RESULTS

Forty patients were included. Of these, 16 (40%) were females 
and 24 (60%) were males. Eighteen (45%) patients were operated 
in the right ear and 22 (55%) in the left ear. Post-surgery, the TM 
perforation was closed in 35 (87.5%) patients. The perforation 
could not be completely closed in 3 (7.5%) patients, but more 
than 50% closing occurred in the perforation in comparison to 
preoperative sizes. The perforation size did not change in 2 (5%) 
patients. Otorrhea occurred in the early postoperative period in 
these 2 patients, and the graft was discarded. An average of 9.4 
dB (SD: ±5.20859) airway gain was achieved in patients whose 
perforations were closed. From the results of the statistical analy-
sis, a significant gain was achieved in the air-bone gap of the 
patients (p<0.01) (Table 1). 
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Conclusion: Cartilage-perichondrium composite graft usage with transcanal tympanoplasty surgery takes shorter time than other methods. The pro-
cedure shows less morbidity because of no disruption of the normal anatomy, absence of a big and visible incision, and no elevation of the tympano-
metal flap. Also, the mean hospitalization time is lesser; we had similar success with the standard tympanoplasty procedures.  (JAREM 2015; 5: 107-9)
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DISCUSSION

Tympanoplasty is one of the most frequently performed surgical 
procedures for the middle ear. The primary aim in this surgery is 
to create an ear free of infections and discharge, and if success-
ful, to provide a positive gain in the hearing capacity of the pa-
tient. For this purpose, many autologous materials such as skin, 
venous vein wall, perichondrium, oil, and dura have been, and 
are still, used (5). Each material has a specific success rate and 
its own limitations. The most widely used material is the tempo-
ralis muscle fascia. Even though it has a success rate of between 
80% and 95%, it may cause some problems during the postop-
erative period. A larger incision is made in order to remove the 
graft, the middle ear cavity and the anatomy of the external 
auditory canal are temporarily deformed with the elevation of 
the tympanomeatal flap, and more stringent postoperative care 
is required (6). This process extends the total duration of sur-
gery and the patients become susceptible to infection. During 
the operation, the malleus head or the ossicular chain can be 
damaged. In addition, it may lead to additional morbidity in 
cases where revision surgery is required due to the deformation 
of normal anatomy, albeit minimal (7). After this operation, re-
dressing is performed more frequently in patients and the time 
to return to normal life increases with additional hospitalization 
time. 

Cartilage, perichondrium and fascia originate from mesenchy-
mal tissue. Cartilage can be manipulated more easily than the 
fascia and has long-term viability, and this accelerates healing of 
TM by way of epithelialization in the postoperative period (8, 9). 
Supporting of the cartilage with perichondrium that is mechani-
cally more stable during healing immobilizes the perichondri-
um, and until revascularization, prevents failure in early periods 
by preventing hernia into the middle ear cavity (10). Shrinking 
of the perichondrium is also minimized thanks to the cartilage 
junction (10). The grafts taken from the temporalis muscle fascia 
can be more easily lateralized due to the fixation with adhesion 
in the recovery period (10).

One of the tympanoplasties that can be performed through the 
transcanal is fat tympanoplasty made using the fat taken from 
the ear lobule. Grafts are placed through the transcanal in this 
method. However, it was observed that in the conducted stud-
ies no successful results were obtained in perforations covering 
more than 30% of the pars tensa (11, 12). That this operation also 
reached functionally similar conclusions has been published, 

but the operation time was longer than the cartilage tympano-
plasty method (13). In addition, the perforation size should be 
smaller to the size of the transcanal cartilage tympanoplasty. 

Many publications have indicated that the success rate is be-
tween 80% and 85% when the operation is performed in ac-
cordance with standard techniques. In addition, some surgeons 
say that success can reach 95%. Closure of the TM perforation, 
stopping of the discharge, and improvements in hearing can 
be considered as success criteria after surgery. While success 
is generally achieved in the first two criteria, hearing results are 
not expected most of the time. Our primary goal was to also 
reach the middle ear cavity without infection with our applied 
technique. The TM perforation was fully closed in 87.5% of pa-
tients, and in this criterion, we achieved similar results to the 
published literature. More than 50% of the graft adhered in 3 
of the 5 (12.5%) patients in whom the perforation could not be 
closed. In two patients, the grafts were discarded because of 
infection. 

Cartilage that is thicker in comparison to the fascia may negative-
ly affect hearing or might fail more in terms of reducing hearing 
loss. However, in vitro studies have shown that islands of carti-
lage under 0.5 mm have no difference in terms of transmission 
compared to the fascia (14). Therefore, the thickness of the car-
tilage used in the operation was not to be more than 0.5 mm. In 
audiological examinations of the patients, an airway gain of 9.4 
dB was detected in average hearing frequencies (500 Hz, 1000 
Hz, and 2000 Hz). A similar result was also reported in the study 
by Milewski (9). Similar ratios were also obtained in the study by 
Karaman et al. (15). Ben Gamra et al. (16) anatomically and audio-
logically compared the patients undergoing cartilage and fascia 
tympanoplasty. In this 380-patient study, they found that there 
were no anatomical and functional differences between the two 
groups. Based on these similar results, they suggested that using 
cartilage was the first choice in tympanoplasties (16). 

In the study by Haksever et al. (6), while the operating time in 
butterfly cartilage tympanoplasty was measured as 29.9±5.38 
min, the underlay tympanoplasty procedure was measured to 
take 58.9±12.1 min (6). In our study, the operation time was 
similar because of the technical similarities. When operation 
time is taken into account, it is thought that the operation could 
be performed in selected cases with only local anesthesia. Be-
cause the temporalis muscle fascia is not removed, a mastoid 
bandage is not applied and the canal is closed with a patch by 
placing buffer gas only in the outer ear canal. In this way, the 
need for dressing of the patient decreases and the postopera-
tive hospitalization time is reduced. Thus, return to normal life 
for patients can be achieved faster. The risk of surgical mor-
bidity is lower because the ossicular chain does not come in 
view during the operation and the normal anatomy is not de-
formed. Because the cartilage is a more stable material and en-
sures the vitality of the perichondrium with diffusion, it does not 
cause graft complications such as lateralization or herniation in 
the early period. We advise the use of this method as the first 
choice because it has fewer surgical complications, it is more 
successful in the early postoperative period, and it increases the 
confidence of young surgeons, particularly new ones entering 
the profession.

	 Preoperative	 Postoperative  
	 A-B gap	 A-B gap

Mean	 21.29	 13.23

SD	 6.46	 7.15

SEM	 1.09	 1.21

n	 35	 35

p<0.01

SD: standard deviation; SEM: standard error of the mean; n: number

Table 1. Preoperative and postoperative air-bone gap averages 
of the patients
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CONCLUSION

Tympanoplasty performed using a cartilage-perichondrium com-
posite graft by the transcanal method is faster than other meth-
ods, requires less surgery, and has lower postoperative morbidity 
rates. In addition, hospitalization time is shorter, and the success 
rates in our study were similar to those using the standard meth-
ods. Therefore, it is a treatment method that can be applied to 
patients with a quadrant not bigger than TM, with air-bone gap 
not more than 30 dB in hearing, and without any pathology in the 
mastoid cavity or ossicular chain. Future studies that can be com-
pared with this paper and other methods can be investigated.
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