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Tympanoplasty with Boomerang-Shaped
Chondoperichondrial Graft: Long-Term Results

ABSTRACT

Background: we aimed in this study to evaluate and present the long-term results of
type Ttympanoplasty patients who were operated by using boomerang-shaped chon-
droperichondrial graft.

Methods: One hundred thirty-eight patients who underwent primary type 1tympano-
plasty, had tragal cartilage removal, and used boomerang-shaped chondroperichon-
drial graft between September 2010 and March 2014 were examined and 62 patients
who could be reached through their contactinformation and had complete preopera-
tive records were included in this retrospective study. Audiological and otomicroscopic
examinations were performed on the patients who were contacted. The condition of
the graft, preoperative and postoperative air-bone gap values, and retraction find-
ings on graft were noted. These findings were compared with preoperative notes.

Results: The preoperative mean air-bone gap value of the patients was 23.690+
1.036 decibels. As a result of the audiological examination performed at the last fol-
low-up of these patients, the mean air-bone gap values of at least fifth year post-
operatively were measured as 10.6+0.791 decibels (P < .0001). The control periods
were between 122 and 60 months and the mean control period was 73.03 months.
Perforation was detected in 6 (9.7%) patients on otomicroscopic examination.

Conclusion: Considering the long-term results, we think that this grafting technique
of tympanoplasty has adequate and satisfactory results.
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INTRODUCTION

The use of full-thickness skin as a graft material for tympanic membrane perforation repair
in tympanoplasty type 1 operations was first described by Berthold, and in the following
period this method was developed by using different graft materials and different surgi-
cal approaches. Temporal muscle fascia, perichondrium, and cartilage grafts are the most
commonly used graft materials today. Graft success in tympanoplasty using these graft
materials varies between 78% and 92%." Cartilage is the most prominently used material. Its
stability, long-term positive results, and ease of obtaining and application make cartilage
grafting preferable. Many cartilage grafting techniques have been described from past to
present. Tos is one of the prominent experts in this sense having described many techniques
using conchal and tragal cartilage and is known as anirreplaceable surgeon in this field.??

Cartilage has been used in the form of islands, palisades, and in other ways, and there are
many studies in the literature on success rates.* We described the boomerang-shaped
chondroperichondrial grafting (BSCPG) technique as a new grafting technique 8 years ago.
We reported the anatomical and functional results of 99 patients who underwent BSCPG
at the end of the first year in which we used tragal cartilage and left only the boomerang-
shaped cartilage in the anterior and lower parts* (Figure 1).

In this study, we aimed to evaluate and present the long-term results of type 1tympano-
plasty patients who were operated by using this graft type.
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Figure 1. Boomerang-shaped chondroperichondrial graft.

METHODS

This study was designed as a retrospective study and was
approved by the non-interventional clinical research ethics
committee Bilecik $Seyh Edebali University (04.07.2021 3304).
This study was conducted according to the rules of the Helsinki
Declaration.®

Patients

One hundred thirty-eight patients who underwent primary
type 1 tympanoplasty by the same surgeon, had tragal carti-
lage removal, and BSCPG between September 2010 and March
2014 were examined and 62 patients who could be reached
through their contact information and had complete preopera-
tive records were included in this retrospective study. Patients
with a history of revision surgery, perioperative ossicular chain
pathology, and cholesteatoma were excluded from the study.

Malleus

Boomerang Shaped
chondroperichondrial Graft

Figure 2. Position of the boomerang-shaped chondroperi-
chondrial graft (medial to malleus and annulus).
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Audiological and otomicroscopic examinations were performed
on the patients who were contacted. The condition of the
graft, preoperative and postoperative air-bone gap values, and
retraction findings on graft were noted. These findings were
compared with preoperative notes.

All patients were operated on under general anesthesia and
using a microscope. The endaural approach was preferred.
Grafts were implanted to the patients by using the underlay
medial tympanoplasty technique(Figure 2).

Audiometric Evaluation

Preoperative and postoperative audiograms of all patients were
evaluated as per the American Academy of Otolaryngology-
Head and Neck Surgery Committee on Hearing and Equilibrium
guidelines. Air and bone conduction hearing thresholds were
determined by performing puree tone audiometry tests (0.25-
8.0 kHz). Mean hearing thresholds and air-bone gaps were cal-
culated considering 0.5, 1.0, and 2.0 kHz values.

Statistical Analysis

GraphPad Prism 6.01 (GraphPad, California, USA) was used for
the statistical analysis and plotting of the graphs. The results
were expressed as meanststandard error of the mean and the
data were analyzed with unpaired t-test with Welch's cor-
rec tion. The degree of significance was denoted as 1-tailed
P<.0007****,

RESULTS

Twenty-seven (43.5%) of 62 patients were female and 35 (56.5%)
were male. The right ear was operated on in 29 (46.7%) patients
and the left ear in 33 (53.3%) patients. The age ranges were
between 21and 65 years and the mean age was 35.22 years.

The control periods were between 122 and 60 months and
the mean control period was 73.03 months. Perforation was
detected in 6 (9.7%) patients on otomicroscopic examination.
Three of these perforations were in the central quadrant and 3 of
them were in the posterosuperior quadrant. Graft success rate
was 90.3%. Grade 1retraction was observed in the posterosupe-
rior areain 5 (8.1%) of the patients according to the Sade classifi-
cation.® No lateralized graft was detected.

The preoperative mean air-bone gap value of the patients was
23.690+1.036 decibels. As a result of the audiological examina-
tion performed at the last follow-up of these patients, the mean
air-bone gap values of at least fifth year postoperatively were
measured as 10.6+0.791 decibels. In the preoperative audiologi-
cal evaluation of these patients, Air Bone Gap (ABG) was 10 dB
and below in 2, 10-20 dB in 17 patients, and 20 dB and above in
43 patients. These values were found to be 10 dB in 45 of them,
between10and20dBin7ofthem,and20dBandabovein10ofthem
in the long-term postoperative period, respectively. When these
results were evaluated statistically, the result was significant
(P < .0001) (Figure 3, Table 1).

DISCUSSION

In this study, we tried to give information about the long-term
results of BSCPG, which we have been applying to our tym-
panoplasty patients for about 10 years. We first published
this grafting technique 8 years ago with the postoperative
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Figure 3. a-c. Preoperative and postoperative outcomes of patients.

12th-month results.* In this study, which we conducted to
determine how these satisfactory results are in the long-term,
we can say that we have achieved very good results when the
graft success and hearing function values were examined.
Graft success rate was 90.3%, and it was similar to other graft-
ing techniques reported in the literature. The effect on hearing
function was evaluated over the improvement in air-bone gap
values. The improvement in these values was obvious and was
at asatisfactory level.

Also, in the long-term analysis of graft lateralization and
medialization in these patients, since we performed medial
grafting, no lateralized graft was detected in this technique,
and no postoperative cholesteatoma was encountered. Only
in the long-term, 5 patients had medialization in the postero-
superior quadrant, which was grade 1 according to the Sade
classification.

Many studies and results have been reported on tympanic mem-
brane grafting materials and their use in different ways. In some
studies using cartilage, although the success of the graft was
very good, it has been reported that the hearing function was

Table 1. Preoperative and Postoperative Air-Bone Gap
and Graft Succes of Patients

Study Groups

Preoperative Postoperative

Parameters (N=62) (N=62)
Graftsuccess 2.000+0.000 1.081+0.034****
Air-bone gap 2.661+0.068 1.435+0.096****

(normalized dB)

23.690+1.036  10.60+0.791****

Graft success: 2: perforation, 1: no perforation. The air-bone gaps
<10 dB, 11-20 dB, and >20 dB was normalized to 1, 2, and 3, respec-
tively. The unpaired t-test with Welch's correction was used to
compare the preoperative and postoperative patient groups
(****P <.0001).

Air-bone gap (raw dB)
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not very satisfactory compared to other graft materials, such as
the temporal muscle fascia.” De sate et al®reported the anatom-
ical and functional results of type 1 tympanoplasty in patients
with subtotal central perforation of the tympanic membrane.
Two types of graft materials were used in this study. The study
included a total of 106 patients; they used cartilage grafting
using tragal cartilage in 53 patients and temporal muscle fascia
in the other 53 patients. Postoperative 6 and 12 months audi-
ometry results were evaluated for both groups and the results
were similar. They reported that anatomical results were better
in patients who underwent cartilage grafting, especially at the
end of the first year.

Another problem in tympanoplasty operations in which cartilage
grafts are used is the missed out cholesteatoma cases due to the
cartilage thickness and inadequate middle ear visualization dur-
ing the follow-ups. Gerber’ stated that the closure of the meso-
tympanum with full-thickness cartilage also hides the findings of
cholesteatoma formation. For this purpose, we think that in this
technique we designed, the central and posterior graft area con-
sists only of the perichondrium and will not cause such a problem.

Shakya et al® reported that anatomical and functional results
in patients who had temporal muscle fascia graft in long-
term follow-up were worse than patients who had a carti-
lage graft. Neumann et al” published 10-year results in their
study on 29 patients and reported a graft success rate of 100%.
Gaslin et al?, on the other hand, performed cartilage tympa-
noplasty on 40 pediatric patients and reported 2-year control
results whereas the graft success rate was 95.2%.

In this study, we compiled the average é-year results of our
patients after BSCPG, which we described in 2013. Sixty-two
patients were reached, and the anatomical and functional
results of these patients were evaluated. In the preoperative
audiological evaluation of these patients, ABG was 10 dB and
below in 2, 10-20 dB in 17 patients, and 20 dB and above in
43 patients. These values were 10 dB in 45 of them, between
10 and 20 dB in 7, and 20 dB and above in 10 patients in the
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long-term postoperative period. Long-term graft success was
90.3% in these patients.

Our study has limitations since we reached a limited number of
patients. However, we tried to reach as much as possible, and we
think we have reached a number that can form anidea about the
long-term results of a new technique.

In conclusion, BSCPG, which we define as a chondroperichon-
drial graft when both its design and location are considered,
proves the fact that it creates serious support with cartilage in
the anterior and lower part of the tympanic membrane areaq,
prevents the graft movement that is common in these regions,
leading to positive anatomical results, and creates a vibration
field close to the normal tympanic membrane thickness with the
perichondrial part. We think that it has acceptable long-term
results from a functional point of view.
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