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SUMMARY 
Purpose of this study was to decrease the morbidity of cartilage palisade myringoplasty by using otoendoscopy for different sized 

perforations. In total, 32 patients were enrolled in this study operated between March 2015 and December 2017. All the patients were 
operated through a transcanal approach with endoscope to decrease postoperative morbidity. Perichondrium on both sides of the cartilage 
palisades and some connective tissue were preserved to increase the viability of the cartilages. Endoscopes provide good exposure of the TM, 
without canalplasty. Graft success was observed in 30 patients (%93.7). There was a significant change of air-bone gap (p< 0.001). Mean Air 
Bone Gap (ABG) values decreased postoperatively, and this decrease was statistically significant (p<0.001). Endoscopic transcanal 
myringoplasty technique has excellent success rates and low morbidity. 
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ENDOSKOPİK TRANSKANAL PALİZAT KARTİLAJ MİRİNGOPLASTİ TEKNİĞİ: ERKEN DÖNEM BULGULARI 
ÖZET 
Bu çalışmanın amacı, farklı boyutlardaki perforasyonlarda otoendoskopi kullanarak kıkırdak palizat miringoplasti morbiditesini 

azaltmaktır. Çalışmaya Mart 2015 ile Aralık 2017 tarihleri arasında opere edilen toplam 32 hasta alındı. Postoperatif morbiditeyi azaltmak 
için tüm hastalar endoskop ile transkanal yaklaşımla opere edildi. Kıkırdak palizatların her iki yanındaki perikondrium ve bir miktar bağ 
dokusu korunarak kıkırdakların yaşayabilirliği arttırılmıştır. Endoskoplar, kanalplasti olmadan TM'nin iyi bir şekilde görünmesini sağlar. 30 
(%93,7) hastada greft başarısı gözlendi. Hava-kemik aralığında önemli bir değişiklik izlendi (p< 0.001). Ortalama Hava Kemik Açıklığı 
(AKG) değerleri postoperatif dönemde azaldı ve bu azalma istatistiksel olarak anlamlıydı (p<0.001). Endoskopik transkanal miringoplasti 
tekniği mükemmel başarı oranlarına ve düşük morbiditeye sahiptir. 

 
Anahtar Sözcükler: Miringoplasti, palizat, endoskopik 

INTRODUCTION 

Myringoplasty is one of the most 
commonly performed operations by 
otolaryngologists. Different types of techniques 
and autologous grafts have been well defined in 
the literature. Cartilage use for tympanic 
membrane perforations has been advocated in 
many studies in the literature1-3. Studies have 
shown the benefits of using cartilage such as low 
recurrence, better graft survival and low 
infection rates3-5. There are many reported 
cartilage myringoplasty techniques like palisade, 
composite, diced cartilage, butterfly, mosaic, and 
Heermann-Tos Chat technique1-10. A 
postauricular incision increases visibility of the 
tympanic membrane, whereas the transcanal 
approach is mostly performed for patients with 
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small tympanic membrane perforations and a 
wider ear canal11. For this reason, microscopic 
myringoplasty with the postauricular approach 
has become the preferred method worldwide11. 
However, this technique requires postauricular 
incision which increases postoperative 
morbidity11. 

According to Tos, there are 23 different 
cartilage myringoplasty methods and he grouped 
them into six groups from A to F12. The palisade 
cartilage technique (PCT) was categorized by 
him as Group A cartilage tympanoplasty12. 
Definition of the PCT is the placement of pieces 
of cartilage slightly overlapping each other like 
shingles under the TM remnant until the 
perforation is closed totally. The technique was 
described by Heermann and proposed as the 
better technique to treat recurrent defects of 
TM13. 

There are recent studies showing the 
efficacy of endoscopic transcanal cartilage 
tympanoplasty technique using butterfly grafts14. 
It has been also shown that perichondrium is 
essential for the survival of cartilage, so we have 
decided to preserve the perichondrium on both 
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sides. By this study we wanted to present our 
endoscopic transcanal PCT experience and the 
success of our method. 

MATERIAL and METHODS 
This retrospective study included 28 

patients who have dry tympanic membrane 
perforations for more than 6 months between 
March 2015 and December 2017. Patients with 
marginal perforations, cholesteatoma and 
discharging ears were excluded from the study. 
We collected the data from the Medin medical 
software system (Medin Software, 4T Inc., 
İstanbul, Turkey). The study protocol was 
approved by the ethics committee of the Liv 
Hospital Ankara Hastanesi and conducted in 
accordance with the ethical principles of the 
Declaration of Helsinki. A written informed 
consent was obtained from all patients before the 
study. 

Patients are divided into two groups 
based on the sizes of TMP. Small perforation 
group consisted of the patients who have 4 mm 
diameter or smaller perforations and large 
perforation group consisted of the patients who 
have larger than 4 mm diameter of perforations. 
The hearing status was evaluated by laminar 
audiometry (considering the frequencies 0.5-1-2-
3-4- 8 kHz). ABG were evaluated before surgery 
and 3 months and one year after the surgery. 

All the surgeries were performed by a 
single surgeon. PCT with transcanal endoscope 
assisted approach was used for all the operations. 
Tragal cartilage was preferred in this study 
because of its relatively flat shape as opposed to 
the concave shape of the conchal cartilage. 
Tragal cartilage was harvested through a 1 cm 
incision on the medial side of the tragus. While 
harvesting the cartilage, some connective tissue 
was obtained adhered to lateral side of the 
cartilage (Figure 1). 2-mm cartilage strip was left 
to prevent cosmetic disturbances. Cartilage grafts 
were prepared by preserving the perichondrium 
on both sides. The cartilage graft was cut into 
cartilage palisades with a number 15 blade. 

Two rigid Karl Storz endoscopes were 
used for the surgeries (4.0-mm, 0°, 18-cm long 
lens and 3-mm, 0°, 14-cm long lens; Karl Storz, 
Tuttlingen, Germany). A 1 mm strip of 
perforation edges removed to get a fresh edge. 
Tympanomeatal flap was not raised and the 
myringoplasty was performed with the over-

underlay technique. Malleus was deepithelized 
when operating large perforations. Gelfoam bed 
was prepared to prevent medial displacement. 
Cartilage palisades were placed parallel to the 
manubrium mallei from the superior to the 
inferior direction under the tympanic membrane 
remnant and over the manubrium. Smaller 
palisades were used for small perforations. Since 
we used endoscope for operation, no canalplasty 
was performed. Connective tissue on the lateral 
side of palisades were used to fill the spaces 
between the palisades (Figure 2,3). Connective 
tissue provided additional support for the 
palisade segments. To prevent lateral 
displacement of graft, small pieces of gelfoam 
placed over the palisades. External ear canal was 
packed with gelfoam and a cotton ball removed 7 
days later. Patients were examined with 
otoendoscopes for the graft success 7 days, 1 
month, 6 months and 1 year following surgery 
(Figure 4,5). 

Statistical analysis was performed with 
the Statistical Package for the Social Sciences 
22.0 software package (SPSS Inc.; Chicago, IL, 
USA). For pre- and post-operative data 
measurement, the difference was analyzed for 
abnormal distribution with the Wilcoxon signed-
rank test; Paired samples t-test was used if 
suitable for normal distribution. P values less 
than 0.05 were considered statistically 
significant. The relationship between categorical 
variables was analyzed using Fisher's exact test. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Appearance of tragal cartilage palisades 
with connective tissue over the lateral surface 
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Figure 5: Postoperative first year appearance of small 
perforation closed with palisades 

 
 

  
  
RESULTS  

 
 

Figure 2: Intraoperative appearance of placed palisades 
with connective tissue filling the spaces between 
palisades 

Twenty-eight patients were enrolled in 
the study. Four of them were operated bilaterally 
and 32 surgeries were performed in total. Fifteen 
(53.6%) male, 13 (46.4%) female patients were 
treated. (18 on right side and 14 on left side) The 
mean age of patients was 34.5 ± 12.3 years with 
a range of 11-53 years. The mean follow-up 
period was 23.3 ± 9.4 months (range 12-30 
months). Table 1 summarizes the perforation 
sizes and characteristics of the patients. 

 
 
 
 
 
 
 
 
 As a laterality, 18 (56.2%) right, and 14 

(43.8%) left ears were operated. The overall graft 
success was observed postoperatively at 1 month 
in 30 of 32 cases (93.7%). Two failures and 
reperforations were occurred as a resorption of 
one palisade segment. One failure was in small 
perforation group and the other one was in large 
perforation group. Total perforation or resorption 
of two or more segments of palisades was not 
observed. Reperforations were seen within 3 
months after surgery. Reperforations were 
operated with the same technique and closed 
successfully one after 4 months and the other one 
after 6 months following primary surgery. 
Follow-up of reintervention was successful after 
one year. Facial nerve or ossicular chain related 
complications were not occurred postoperatively. 

 
 
 
 
 

Figure 3: Postoperative first month appearance of 
covering connective tissue over the palisades 

 
 
 
 
 
 
 
 
 
 
 
 The mean ABG decreased from 24.4 ± 

3.21 (mean ± SD) to 14.3±6.28 (mean ± SD) and 
this decrease was statistically significant 
(p<0.001). There was no significant correlation 
between the preoperative and postoperative ABG 
and the size of the TMP. 

 
 

Figure 4: Postoperative first year appearance of large 
perforation closed with palisades 
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Table 1. Characterizations of the patients, perforations and pre-postoperative ABGs. 

   
 

Age (years) 
 
 

Side  
    Right 
    Left  

 

 
34.5±12.3(mean±SD)  
              
 
                        
                        18 
                        14 

 

Perforation sizes   

    Small (4mm ) 

    Large (4mm >) 
 

Preoperative ABG (dB) 
 

Postoperative ABG (dB) 

    
              20 
              12 

 
24.4±3.21(mean±SD) 

           
14.3±6.28(mean±SD) 

 
 
 
 

 

   
The results are presented as the mean ± SD and median (minimum-maximum). 

SD: standard deviation, dB; decibels. n: number 

 
DISCUSSION 

Myringoplasty or type 1 tympanoplasty 
has been the only surgery for closuring tympanic 
membrane perforations. Since its introduction, 
temporalis muscle fascia is still the first choice 
of otologists all around the world15. There are 
many reported studies showing high success 
rates with traditional tympanoplasty technique 
using temporalis muscle fascia. However, there 
are several disturbing disadvantages such as 
postauricular incision and possible need for 
canalplasty when performing the traditional 
method. 

Cartilage has been used in otologic 
surgeries, and the material is known for its 
resistance to infection, resorption, and retraction 
much more than fascia which has been proved by 
many studies in the literature1-10. The use of 
cartilage palisades as tympanic membrane grafts 
was described by Heermann13. He advocated that 
slicing the cartilage graft would prevent the 
torsion associated with a single large piece of 
cartilage graft13. Intact perichondrium is critical 

for long term survival of the cartilage graft 
through diffusion16. The perichondrium also 
connects with the perichondrium of the adjacent 
palisade via tissue fluid16. Early studies used 
additional perichondrial or fascia grafts over the 
palisades for union and epithelialization13. In this 
study, while harvesting the cartilage, some 
connective tissue was obtained adherent to 
lateral side of the cartilage to promote the 
attachment of palisade segments together. 
Traditionally, otologists usually strip off the 
perichondrium on the medial side of the 
palisades to prevent possible adhesions. In this 
study, we preferred to keep the medial 
perichondrium intact to increase the viability and 
diffusion ability of cartilage palisades. 

Many studies have examined the 
functional and graft success outcomes of the 
PCT technique2-4,10. All the studies showed that 
there is no significant difference in the hearing 
results between PCT technique and temporalis 
fascia technique2-4,10. 
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Recently, endoscopic techniques have 
been introduced to the otology practice 
especially for cholesteatoma surgery17. Also, 
several studies showed the efficacy of 
endoscopes as complimentary devices to 
microscopes for myringoplasty procedure18-20. 
All the studies have agreed that endoscopic 
approach in otology is practical, minimally 
invasive when compared to the traditional 
surgical approaches18-20. Tympanoplasty has a 
high success rate, but elevation of the 
tympanomeatal flap may cause significant tissue 
damage. Since there are limited incisions than 
the traditional techniques, there will be no 
disturbance in the external ear blood 
circulation18-20. Publications on endoscopic 
myringoplasty have been conducted on small, 
central perforations and mostly using temporalis 
muscle fascia18-20. Ayache performed transcanal 
cartilage myringoplasty technique for different 
sized perforations and the success rate was 
96%14. 

In this study, graft success rate after one 
month was 93.7%. Reperforation, medialization 
or medial adhesion was not observed first year 
following the surgery. Studies regarding 
endoscope-assisted myringoplasty showed the 
success rates range between 80% and 96%14,18-20. 
However, endoscopic technique has been used 
for small perforations with different graft 
materials but cartilage palisades have not been 
used for this purpose (aponeurosis, fat, 
cartilage)14,18-20. In the current study, different 
sized perforations were operated with 
microscope assisted endoscopic technique. For 
small perforations, smaller sized palisades were 
used to close the perforations (Figure 4). 

For anterior perforations, transcanal 
drilling of the anterior portion of the bony canal 
may be required if there is overhang of anterior 
bony canal. Endoscope gives good exposure 
without drilling. Because endoscopic surgery is a 
one-handed technique, bleeding often interrupts 
the surgery. In this study, local adrenalin 
administration with cotton balls effectively 
controlled bleeding. Epithelium attached to the 
handle of the malleus was carefully dissected out 
to prevent formation of cholesteatoma. 

All patients were discharged the day after 
surgery. Since there are no incisions, 
postoperative wound care, bleeding and pain 
were not observed. 

CONCLUSION 

Endoscopic transcanal PCT is a 
minimally invasive technique because 
postauricular incision and canalplasty are not 
required. The graft success rate is quite high and 
hearing outcome is satisfying for endoscopic 
transcanal PCT, and this technique has very low 
postoperative morbidity. 
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