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Abstract

Int roduct ion and obj ect ives:  In cert ain si t uat ions (“ high risk perforat ions” ) such as large 

perforat ions, revision cases, middle ear pathology, eustachian tube dysfunct ion and atelectat ic 

ears, the failure rate for myringoplasty is high. Some authors have suggested that  the materials 

most  frequent ly used for myringoplasty (fascia and perichondrium) may play a role in this failure 

rate.  Cart ilage myringoplasty,  however,  achieves good result s in these “ high risk”  cases. The 

purpose of this study was to analyse our results and describe the technique.

Met hods: A ret rospect ive study of all consecut ive pat ient  charts for cart ilage myringoplast ies 

performed in a 5-year period (2002-2007) was carried out . 

Result s:  During the study period, cart ilage was used in 99 pat ients (122 cases). More than 66% of 

the cases were large perforat ions and 26% of the cases were revision cases. Successful closure 

was achieved in 92% of the cases and the funct ional results showed improvement  in the air-bone 

gap average with statistical signiicance for type I tympanoplasty.
Discussi on:  The reconst ruct ion of  t ympanic membrane per f orat ions wi t h car t i l age is 

recommended in certain cases (“ high risk”  perforat ions). The results described here show that  

the anatomical and funct ional results are good and we consider the technique easy to learn.

Conclusions: We consider cart ilage myringoplasty to be a technique that  can be used in “ high 

risk”  perforat ions where a technique using fascia or perichondrium may have a higher risk of 

failure.

© 2009 Elsevier España, S.L. All rights reserved.
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Introduction

The aim of this study was to review the anatomical results 
obtained from using cart ilage in the myringoplast ies 
performed at  our cent re over a period of 5 years.

Over the years, various materials have been used for 
the closure and reconst ruct ion of tympanic perforat ions 
but , as of today, temporal fascia is the most  commonly 
used material,  followed by t ragal perichondrium. The 
success rate of the intervent ion in terms of closure of the 
perforat ion with fascia is est imated to be around 80%-
90% for primary myringoplast ies.1 However, these results 
decrease in some speciic cases, such as larger perforations, 
as well as in cases of pathology of middle ear mucosa, act ive 
suppurat ion at  the t ime of surgery, tympanic atelectasis, 
altered tube vent ilat ion, review surgery for previous 
failures or maj or tympanic sclerosis, among others.2 In 
these circumstances, the temporal fascia can suffer at rophy 
or not  be vascularised, with the consequent  failure in the 
closure of the perforat ion; in these cases, the success rate 
decreases considerably.3-5

These facts, on the one hand the possibilit y of at rophy, 
non-vascularisat ion and cont ract ion of the donor t issue 
and, on the other hand, the variables that  depend on the 
receiving area described previously, have led otologists to 
t ry other more rigid, resistant  materials, such as cart ilage. 
Due to it s rigidity, cart ilage is resistant  to resorpt ion and 
ret ract ion, which offers advantages in selected cases. In 
addit ion, nut rit ion of the cart ilage occurs by dif fusion and 
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is not  dependent  on neovascularisat ion, as in the cases 
described previously.6 Due to it s characterist ic rigidity 
and its thickness, there has been cont roversy regarding 
the audiological aspect ; however, various studies have 
demonst rated that  audiological results are good.6-10 Thus, 
cart ilage is the t issue of choice in myringoplast ies in certain 
cases, such as large tympanic perforat ions, anterior or 
supratubal perforat ions, repeated perforat ions, pathology 
of the middle ear mucosa, as well as in cases of persistent  
tube pathology, cases that  have been described as “ at  high 
risk”  of myringoplasty failure.11-14

The aim of this study was to review our results for 
myringoplasty with cart ilage and to share this technique 
so that  it  can be considered in those less favourable cases 
ment ioned previously.

Materials and methods

Technique employed

There are two possibilit ies for the use of cart ilage in 
reconst ruct ing the tympanic membrane. One is the use 
of cart ilage in palisade as described by Heerman15 and 
popularised in Spain by Bernal et  al.6,8;  the other one, which 
is the one we use at  our cent re and which has been used 
in all the pat ients presented in this series, is the graft  of 
cart ilage with perichondrium in a single piece, in “ island” , 
similar to that  described by Dornhoffer et  al.11 In addit ion, 

Miringoplastia con cartílago “en isla”. Resultados anatómicos y funcionales  

de 122 casos

Resumen

Int roducción y obj et ivos:  En las perforaciones t impánicas con “ alto riesgo”  de fracaso como son 

perforaciones grandes, anteriores y/ o peritubáricas, reperforaciones, patología de mucosa de 

oído medio, disfunción tubárica, atelectasia, etc., el porcentaj e de fracaso de las miringoplas-

t ias es más elevado. Se ha descrito que los materiales que clásicamente se emplean en las mi-

ringoplast ias (fascia y pericondrio) pueden j ugar un papel en este hecho y la miringoplast ia con 

cart ílago ofrece mej ores resultados. En este t rabaj o exponemos nuest ra experiencia con la mi-

ringoplast ia con cart ílago y describimos la técnica empleada.

Mét odos: Estudio ret rospect ivo donde se revisan las historias clínicas de miringoplast ias con 

cart ílago realizadas de forma consecut iva durante un periodo de 5 años (2002-2007).

Resul t ados:  Se estudia una muest ra de 99 pacientes y 122 intervenciones. Más del 66% de los 

casos son perforaciones que afectan a más de 3 cuadrantes de la membrana y el 26% de los casos 

fueron cirugías de revisión t ras fracasos previos. A pesar de estos datos a priori desfavorables, la 

tasa de cierre de perforación de esta serie de 122 casos es del 92%. Los resultados funcionales 

en los casos de t impanoplast ia t ipo I muest ran una mej oría de la t ransmisión aérea media con 

valores estadísticamente signiicativos.
Discusión: Consideramos que la reconst rucción de los defectos t impánicos con cart ílago es una 

alternat iva recomendable en determinados casos que denominamos casos de “ alto riesgo” . Los 

resultados de esta serie ponen de maniiesto este hecho y además consideramos que son repro-

ducibles de forma sencilla.

Conclusiones: Creemos que la miringoplast ia con cart ílago debe ser tenida en cuenta en los ca-

sos que a priori sean desfavorables y donde una miringoplast ia con uso de fascia o pericondrio 

puede fracasar.

© 2009 Elsevier España, S.L. Todos los derechos reservados.
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the cart ilage employed can be obtained from the cymba 
or from the t ragal margin. In all cases of this series, the 
cart ilage was obtained from the t ragal margin.

The irst step of our technique is therefore obtaining the 
cart ilage graft  and t ragal perichondrium. To do this, an 
incision is made in the medial part  of the t ragal cart ilage, 
leaving a lateral cart ilaginous bridge of about  2 mm for 
aesthet ic reasons. The cart ilage with the perichondrium is 
dissected from the surrounding ibrous tissue in the medial 
direct ion on both sides (front  and back) and then cut  below 
and above, using as much of the t ragal cart ilage as possible. 
Next , we separate the perichondrium from the periphery of 
the cart ilage unt il it  is at tached j ust  by the cent ral part .  
The cart ilage is then cut  and carved to the size necessary 
to cover the perforat ion being t reated, always maintaining 
the perichondrium wider, in the shape of butterly wings or 
a fried egg.

All cases in this series were intervened using a ret roauricular 
approach and mastoidectomy was not  performed on any 
of them. Whenever possible, we preferred to carry out  
the graft  in a lateral direct ion (overlay), which requires 
the tympanum to be de-epithelialised, and this was done 
together with the cutaneous meatal lap from the upper 
base. In certain cases, usually due to impossibilit y caused 
by tympanic atelectasis, some cases of previous surgery or 
of marginal perforat ions, the technique performed was the 
medial (underlay), placing the graft  in a medial direct ion to 
the tympanic remnant .

When necessary, the ossicular chain was reviewed and, 
if  possible, reconst ructed using various ossiculoplasty 
techniques and materials not  within the scope of discussion 
of this publicat ion.

The middle ear was illed with Gelfoam® to a greater or 
lesser extent  depending on each case and each surgeon. 
When the tympanic-meatal lap was replaced, sheets of 
silicone (silast ic) were generally placed in the external 
auditory canal (EAC), which was then plugged either with 
padding soaked in ant ibiot ic ointment  or with ear Merocel®.  
The t ragal st it ches and ret roauricular st it ches were removed 
after one week and the blocking after 2 weeks from the 
surgery.

Generally, the next  visit  took place two months after 
surgery, another visit  after 5-6 months and another one year 
after the intervent ion. A cont rol audiomet ry was performed 
during each of these visits.

Sample studied

We performed a ret rospect ive study of the myringoplast ies 
or tympanoplast ies without  mastoidectomy carried out  at  
our inst itut ion with cart ilage between the years 2002 and 
2007 consecut ively. The study was done by reviewing the 
medical records of these pat ients.

Our cent re is a cent re that  t rains residents; surgeries 
were therefore performed by a diverse group of supervised 
surgeons in t raining (residents), as well as by t rained 
otologists.

The data shown in Table was collected in all cases. The 
tonal audiomet ry (audiometer Ampla 455, Amplifon, Italy) 
collected the bone and air pathway frequencies 512, 1,024, 
2,048 and 4,096 Hz. In the postoperat ive audiomet ry, we 
took the last  audiomet ry performed on the pat ient  before 

ending monitoring. When comparing funct ional results, we 
considered only the results in cases in which no ossicular 
reconst ruct ion technique had been performed, that  is, only 
in type I tympanoplast ies.

As for perforat ion t ype, we took into account  the 
locat ion, observing whether the perforat ion was cent ral 
or marginal,  as well as the quadrants of  the t ympanic 
membrane af fected. Taking into account  perforat ion size, 
we considered it  a big perforat ion if  it  af fected three 
t ympanic quadrants or more. As for the surgical data, 
we recorded whether the intervent ion was performed 
under general anaesthesia or with local anaesthesia and 
sedat ion, the t ype of  technique employed (lateral or 
medial),  as well as if  t here had been any t ype of  ossicular 
reconstruction and, inally, we observed what percentage 
of pat ients were discharged on the day of  the operat ion 
it self .  Monitoring was handled as explained in the sect ion 
on technique employed, and it  noted potent ial surgical 
complicat ions, success or failure of  the technique and the 
causes of  failure,  t ime at  which this failure occurred, etc. 
We also performed an audiomet ry,  in all cases, at  each 
of  the visit s made by the pat ient  af ter surgery.  When 
monitoring was less than a year,  we telephoned the pat ient  
for a further review.

For the stat ist ical analysis, we used the Student ’s t -test  in 
the case of quantitative variables and considered signiicant 
values those lower than P<.01.

Results

In the period from 2002 to 2007, we carried out  in our 
cent re 122 myringoplast ies with cart ilage on 99 pat ients. 
Sixty-one cases were right  ears and 61 cases were left  ears, 
represent ing 50% for each anatomical side. The average 
age of the sample studied was 42 years (SD 16 years), 
with a minimum of 13 years and a maximum of 73. The 
predominant  gender was the female, with 67 women (68%) 
cont ribut ing 72 cases to be operated on and 32 males (32%) 
cont ribut ing 50 ears to be operated on.

When reviewing the previous otologic surgeries performed 
on the pat ients studied, we observed that  of  the 99 
pat ients,  there had been some sort  of  previous intervent ion 
in 52 cases. In 35 cases, the histories of  ear intervent ions 
were on the same ear that  had been operated on with 
myringoplasty with cart ilage: 3 cases of  t ranstympanic 
drainages and 32 cases (26%) of  myringoplasty (not  

Table Data collected from all medical records reviewed
 

Age

Gender

Previous otologic surgery

Preoperat ive tonal audiomet ry

Impedance test ing

Type of tympanic perforat ion: locat ion and size

Procedure performed and surgical data

Postoperat ive tonal audiomet ry

Monitoring and results
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performed with cart ilage).  The remaining 17 pat ients with 
prior otologic operat ions were t reated with myringoplasty 
in the cont ralateral ear.

Figure 1 shows the graph of the audiomet ries in the ear 
that  was going to be intervened. It  also shows that  the 
average bone conduct ion of the 4 frequencies measured 
preoperat ively was 21 dB and the air pathway was 42 dB, 
with an average dif ferent ial hearing threshold (DHT) for the 
4 frequencies of 21 dB.

The bioelect rical impedance analysis was collected in 
only 64 cases, or was only t ranscribed to the pat ient  clinical 

Figure 1 Preoperat ive audiomet ry in the ear to be intervened 

for the 122 cases operated.

Figure 2 Preoperat ive and postoperat ive audiomet ry in the intervened ear in the 101 cases of type I tympanoplasty.

history in 64 cases. Therefore, despite considering it  as a 
useful preoperat ive tool for assessing which technique to 
employ, as well as for forecast ing the result  to be obtained, 
conclusions cannot  be drawn in this series with this 
variable.

As for perforat ion type, it  was a cent ral perforat ion in 
117 cases and only in 5 cases was the perforat ion marginal. 
It  was a subtotal or pantympanic perforat ion in 43 cases 
(35%) and it  was a large perforat ion in another 40 pat ients 
(33%). The perforat ion was small,  that  is, affect ing only one 
quadrant  of the tympanic membrane, in only 4 cases.

In 100 of the 122 intervened cases, the anaesthesia used 
was local iniltration with lidocaine (2%) and adrenaline 
(1:50000) with sedat ion; in 22 cases, the intervent ion 
was performed under general anaesthesia. The technique 
used was lateral (overlay) in 104 cases (85%) and medial 
(underlay) in the remainder, that  is, in 18 cases. There was 
some type of ossicular reconst ruct ion in 21 of the 122 cases. 
Of the 122 cases reviewed, the pat ient  was discharged on 
the same day of the surgery in 111 cases. From the 11 
cases that  could not  leave the hospital on the same day 
of surgery, in one case the reason was vomit ing and food 
intolerance, one case for pain and the remaining 9 were 
scheduled admissions due to how far their homes were from 
the cent re where they underwent  surgery.

There were no maj or int raoperat ive or perioperat ive 
complicat ions. In one case, there was evidence of bleeding 
within three days of the intervent ion, so the pat ient  went  to 
the ER and was t reated conservat ively with a compressive 
dressing. Surgical wound infect ion was observed in one 
case, forcing the ear to be uncovered ahead of schedule to 
apply topical t reatment  to the wound.

Regarding monit oring,  t he average fol low up was 24 
months (SD 16),  wit h a minimum of  one month and a 
maximum of  63 months.  The median was calculated using 
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t he result s of  t he sample and t he result  was 18 months. 
Af t er cal l ing t he 28 pat ient s for whom fol low-up t ime 
was less t han one year,  t he number of  cases in which 
t his fol low-up t ime was higher t han a year was 108;  t hat  
is,  for 89% of  t he cases,  t he monit oring was at  least  12 
months.

Figure 3 shows images of  postoperat ive result s at  3 
months and 12 months af t er surgery.  In 10 of  t he 122 
cases,  a postoperat ive perforat ion was observed;  t hat  
is,  t he closure of  t he perforat ion was not  achieved,  and 
t his happened in al l  cases before 6 months’  fol low up. 
In 2 of  t hese 10 cases,  t he perforat ion epit hel ial ised 
spontaneously,  while t he perforat ion became establ ished 
in t he remaining 8 cases.  Therefore,  t he success rate 
for t his surgical t echnique regarding closure of  t he 
perforat ion was 92%. Of  t hese 8 pat ient s in whom the 
surgical t echnique failed,  7 were subtotal perforat ions, 
the myringoplasty with cartilage was the irst intervention 
in t he af fected ear in 6 cases and it  was a reoperat ion in 
2.  In al l  cases,  t he perforat ion observed af t er cart i lage 
surgery was small ,  due t o graf t  malposit ion.  Five of 
t hese 8 failures were reoperated successful ly,  t he 
int ervent ion consist ing of  a replacement  of  t he graf t  

covering t he previous defect  and,  af t er more t han one 
year of  monit oring,  t here was no reperforat ion.  Thus,  t he 
inal rate of perforation closure, taking into account the 
reoperated cases,  was 97.5%. The other 3 cases did not  
choose t o be reoperated.

Lateralisat ion of the graft  or blunt ing was observed in one 
case and no surgical measure was performed to correct  it .

The results of the postoperat ive audiomet ry of the type 
I tympanoplast ies (that  is, excluding those cases where 
there had been some kind of ossicular reconst ruct ion), 
can be seen in Figure 2. The average of the bone pathway, 
which was 21 dB, did not  vary between the preoperat ive 
and postoperat ive audiomet ries, while the average of the 
air pathway improved from 41 to 32 dB. The postoperat ive 
DHT therefore also improved and was 11 dB. Looking at  
the statistical signiicance, it can be noted that the overall 
improvement  observed for the average of the 4 frequencies 
reached statistical signiicance for these data (P=.037). 
Furthermore, conduct ing the study separately for each 
frequency, we observed that  it  is at  high frequencies (2,048 
and 4,096 Hz) that  the best  results were found, with an 
improvement  of the air pathway that  changed from 35 dB 
to 27 dB at  the 2,048 Hz (P=.0005) and from 44 dB to 38 
dB at  4,096 Hz (P=.048), both values being stat ist ically 
signiicant.

There was a case of postoperat ive cophosis that  did 
not  recover despite t reatment  with high-dose oral 
cort icosteroids.

Discussion

We studied 122 cases of myringoplasty with cart ilage with 
an average follow-up over 12 months in 90% of pat ients, 
observing a rate of perforation closure of 92% in the irst 
instance and of 97.5% after reoperat ion in 5 out  of 8 cases 
of failure. These anatomical results were accompanied 
by the funct ional, especially in average conversat ional 
frequencies, in which there was improvement  of airborne 
transmission with statistically signiicant differences in the 
f requencies 1,024 and 2,048 Hz.

The reconst ruct ion of  t ympanic defects with cart ilage 
is a highly recommended alternat ive,  especially in certain 
cases, which we can label as “ high risk”  cases, 11 such as 
large perforat ions, anterior or peritubal perforat ions, 
cases of  review af ter previous failures,  at rophic and 
atelectat ic membranes, membranes with abundant  
sclerosis that  may af fect  revascularisat ion of  the graf t  
used, and in cases where the middle ear mucosa is inlamed 
or oedemat ized. 11-14 Many of  the cases presented here 
meet  these characterist ics and we believe that  t ympanic 
reconst ruct ion with a method other than cart ilage would 
have failed in many of  them.

In this series, the number of subtotal or pantympanic 
perforat ions was 35% and the perforat ion was large (that  is, 
affect ing 3 or more quadrants of the tympanic membrane) 
in another 33%. This means that  over two thirds of cases 
had perforat ions affect ing more than three-quarters of the 
eardrum; it  has been described that  the success rate of 
myringoplast ies with fascia or perichondrium decreases in 
these cases,2-5 mainly due to defects in graft  revascularisat ion. 
In addit ion, 26% of the cases presented are reoperat ions of 

Figure 3 A and B: Images of postoperat ive results at  3 (Figure 

3A) and 12 months (Figure 3B) of monitoring.
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cases that  had previously failed with dif ferent  myringoplasty 
techniques and the rate of closure in these cases also tends 
to be less than in primary myringoplast ies.14 Despite these 
data, which are a priori unfavourable, the rate of closure 
of the primary perforat ion obtained after 2 years follow-
up was 92% on average, and 97.5% taking into account  the 
reintervent ion. This is comparable to other published series 
that  used this technique of myringoplasty with cart ilage 
in “ island”  as well as with cart ilage in palisade,7,8,12,16-18 in 
which the success rates are around 90-95%.

Comparing the historical results at  our inst itut ion (Landa 
et  al.19),  in which a success rate of 80% was obtained using 
temporal fascia, we note that  the percentage of closure is 
signiicantly better for the myringoplasties carried out with 
cart ilage. This is t rue despite this second series of pat ients 
being, a priori ,  a more unfavourable group, with “ high risk”  
perforat ions.

Regarding funct ional outcomes, there are current ly 
abundant  references showing that  the use of a rigid material 
such as cart ilage does not  worsen outcomes; there are also 
extensive series published with excellent  results.6,7,9-11 
Figure 2 shows that  the average of the bone pathways did 
not  decreased and the average of the postoperat ive air 
pathway and the DHT improved, even reaching stat ist ically 
signiicant values.

With regard to cases of failure of the technique, it  is noted 
that  they are mainly due to poor technique rather than to 
factors speciic to the patient. Furthermore, this failure is 
due more to persistence of a port ion of the perforat ion, 
usually from graft  displacement , than to a reperforat ion 
from pat ient  factors.

It  is important  to know the preoperat ive factors that  
warrant  the use of a material such as cart ilage for the 
closure of the perforat ion. These factors are (besides size) 
recurrent  cases, the condit ion of the tympanic remnant  
and the middle ear mucosa, tube funct ion. There are 
preoperat ive methods that  can help to measure this funct ion 
and make this decision,11,20,21 although this study does not  
have enough data to make this correlat ion.

Conclusions

In summary, we believe that  myringoplasty with cart ilage 
in “ island”  offers good anatomical and funct ional 
results for cases at  “ high risk”  of failure with the most  
commonly-used materials (fascia or perichondrium), such 
as large perforat ions, anterior and peritubal perforat ions, 
reperforat ions, pathology of the middle ear mucosa, tube 
dysfunct ion, tympanic atelectasis, etc. In addit ion, we 
believe that  it  is a simple technique that  is easy to learn, so 
the results described here could be easily reproducible.
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