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Abstract
Purpose: To compare the role of transitory latex and sylastic® implants in tympanoplasty on the closure of tympanic perforations. 
Methods: A randomized double-blind prospective study was conducted on 107 patients with chronic otitis media submitted to 
underlay tympanoplasty and divided at random into three groups: control with no transitory implant, latex membrane group, and 
sylastic® membrane group. 
Results: Greater graft vascularization occurred in the latex membrane group (p<0.05). Good biocompatibility was obtained with the 
use of the latex and silicone implants, with no effect on the occurrence of infection, otorrhea or otorragy. 
Conclusion: The use of a transitory latex implant induced greater graft vascularization, with a biocompatible interaction with the 
tissue of the human tympanic membrane.
Key words: Tympanic Membrane. Tympanoplasty. Wound Healing. Latex.

Resumo
OBJETIVO: Investigar os efeitos da biomembrana de látex e silicone no fechamento de perfurações timpânicas.
MEtodoS: Foram estudados 107 pacientes com otite média cronica simples submetidos à cirurgia de timpanoplastia. Os pacientes 
foram classificados aleatoriamente, por sorteio, em três grupos. Até o final da cirurgia, os cirurgiões não tomavam conhecimento se 
seria ou não utilizado qualquer material externamente ao enxerto de fáscia temporal. Neste momento, o paciente que fora previamente 
classificado por uma ordem aleatória de entrada como participante do estudo foi identificado como participante do grupo 1, 2 ou 3, 
sendo, respectivamente, ausência de implante transitório no primeiro, membrana de látex no segundo e membrana de sylastic® no 
terceiro grupo.
Resultados: Houve uma maior vascularização do enxerto no grupo em que foi utilizado implante transitório de membrana de látex 
(p<0,05). Obteve-se boa biocompatibilidade com uso de implantes de látex e silicone sem afetar as taxas de ocorrência de infecção, 
otorreia ou otorragia.  A porcentagem de cicatrização da membrana timpânica foi equivalente nos três grupos, assim como a melhora 
auditiva (p<0,01). 
ConclusÃO: O uso do implante transitório de látex provocou um maior processo de vascularização do enxerto, com interação 
satisfatória com os tecidos da membrana timpânica humana.
Descritores: Membrana Timpânica. Timpanoplastia. Cicatrização. Látex.
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Introduction

Tympanoplasty is one of the surgeries most frequently 
performed by otorhinolaryngologists for the correction of tympanic 
membrane perforations and the reconstruction of the mechanism 
of sound transmission in the middle ear. The graft used, such 
as a temporalis muscle fascia, functions as a support on which 
epithelialization currents slide in order to repair a perforation of 
the tympanic membrane1. Preliminary retrospective studies have 
indicated greater vascularization of tympanic membrane grafts 
when a natural latex membrane is used as a transitory implant 
in tympanoplasty2. A natural biomembrane prepared with latex 
extracted from the rubber tree Hevea brasiliensis and polymerized 
with 0.1% polylysine was developed by the Department of 
Biochemistry of the Faculty of Medicine, of Ribeirao Preto, 
University of Sao Paulo. The membrane was used experimentally 
as a cicatrization-inducing material on the injured esophageal 
walls of dogs and was shown to lead to a marked increase in 
vascularization and epithelialization3,4. When similar material was 
used clinically it led to a significant increase in the granulation 
tissue of phlebopathic ulcers in the legs of patients and to a 
concomitant reduction of pain during treatment5,6.

In order to assess the effects of transitory implants 
on the process of regeneration of the tympanic membrane 
in tympanoplasty, we carried out a prospective double-blind 
randomized study using the natural latex biomembrane and the 
Sylastic silicone membrane, another type of transitory implant 
already used in otorhinolaryngology practice. We also observed 
the interaction of the latex membrane with human tympanic tissue, 
its biocompatibility, possible toxicity or allergic reactions to it, and 
compared the success of surgery with the use of the two materials 
and the functional hearing recovery provided by cicatrization of 
the tympanic membrane.

Methods

This was a double-blind randomized study in which 107 
patients followed up at the tertiary otorhinolaryngology clinic of 
the University Hospital, Faculty of Medicine of  Ribeirao Preto, 
USP, were selected at random from May 2005 to November 
2007. The patients had chronic perforation of the tympanic 
membrane and a clinical history of simple chronic otitis media, 
with a dry ear and no otorrhea for more than three months. All 
were submitted to preoperative tonal and vocal audiometry and 
impedanciometry. No patient had a history of traumatic rupture of 
the tympanic membrane and none had chronic cholesteatomatous 

otitis media. The study was approved by the Human Research 
Ethics Committee (protocol number 4593/2005) and all patients 
gave written informed consent to participate in the study, the only 
difference between groups being the use or not of the natural latex 
membrane or the sylastic® membrane at the end of surgery. 

The patients were assigned to one of the following 
three groups by drawing lots: Group 1: 40 patients submitted to 
the standard underlay technique (without the latex or sylastic® 
membrane); Group 2: 39 patients submitted to the standard 
underlay technique in combination with the latex membrane; 
Group 3: 28 patients submitted to the standard underlay technique 
in combination with the sylastic® membrane. 

The main aspects evaluated were: a successful take of 
the graft, with comparison of the healing ability between the 
control, latex and sylastic® groups; surgical access (endoaural and 
retroauricular); graft vascularization (hypervascularized, normally 
vascularized, hypovascularized); postoperative complications 
(infection, otorrhea, otorragy), and postoperative hearing function. 

Excluded from the study were patients lost to 
postoperative follow-up,  or followed up for less than 6 months, 
patients who were not submitted to the postoperative audiometry 
exam, patients submitted to a previous otologic surgery, patients 
with alterations of the ossicular chain, and syndromic patients 
(Down syndrome, Apert syndrome).

Surgical technique and postoperative care

The patients were submitted to the classical underlay 
myringoplasty technique of type I Wullstein tympanoplasty under 
general anesthesia and with the use of a free temporalis muscle 
fascia graft resting on gel foam placed in the middle ear and 
under the scarified margins of the perforation. Endoaural access 
was chosen in cases in which it was possible to visualize all the 
margins of the perforation by transcanal vision, and retroauricular 
access was chosen when these margins were not fully visible. 
Otorhinolaryngologists indicated surgery, chose the access option 
and performed the surgical procedure. The surgeons did not know 
until the end of surgery whether the latex membrane or the sylasticÒ 
membrane would be used externally to the temporalis fascia graft 
or whether no material would be applied over the graft. At that 
moment, the patient previously classified in a random manner as 
a participant in the study was identified as belonging to group 1, 2 
or 3, respectively corresponding to absence of a transitory implant, 
use of the latex membrane and use of the sylasticÒ membrane. The 
natural latex membrane for group 2 or the sylastic membrane for 
group 3 was then placed externally on the remaining margins of 
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the tympanic membrane in contact with the temporalis fascia graft. 
The transitory implant rested on gelfoam and an otologic pomade 
containing polymixin and bacitracin. In group 1 patients, the 
graft was placed on gelfoam and the otologic pomade containing 
polymixin and bacitracin according to the standard tympanoplasty 
or myringoplasty technique (Figures 1 and 2).

FIGURE 1 - Photograph of the polylysine latex biomembrane.

FIGURE 2 - Schematic presentation of the positioning of the temporalis 
muscle fascia and of the latex biomembrane on the tympanic membrane.

The patients were discharged from the hospital on the 
first postoperative day after otomicroscopic evaluation for an early 
diagnosis of infection (presence of otorrhea). Eardrops containing 
antibiotics were not routinely used for these patients, but were 
only used in cases in which signs of infection were noted. On the 
seventh postoperative day the patients were again evaluated by 
otomicroscopy of the operated ear for the determination of the 
occurrence of infection (otorrhea), of the presence of pomade 
in the outer auditory conduit, and of the positioning of the latex 
or sylastic® membrane (groups 2 and 3). When the examination 
revealed the presence of otorrhea, topical ciprofloxacin eardrops 
were used for treatment.

The patients were then evaluated on the 20th postoperative 

day to determine graft cicatrization (Figure 3). At that time the 
latex or sylastic® membrane had already been removed by the 
physician who had performed the tympanoplasty and the examiner 
was another otorhinolaryngologist who had not participated in the 
surgery and who was unaware of whether the latex or sylastic® 
membrane had been used. Vascularization of the graft was assessed 
by otomicroscopy and scored qualitatively as hypervascularization, 
normal vascularization or hypovascularization by examiners who 
did not know to which group the patient belonged.

FIGURE 3 - Latex biomembrane and timpanic membrane reconstituted 
20 days after tympanoplasty.

The patients returned again 45 days after surgery when 
the aspect of the graft and the successful closure of the tympanic 
perforation were again evaluated by otomicroscopy. The patients 
with unsuccessful closure of the tympanic perforation were 
scheduled for a new surgical treatment upon medical indication 
and the otomicroscopy data were compared to those obtained 20 
days after surgery. The patients with successful closure of the 
tympanic perforation were submitted to hearing tests to determine 
the functional result of the surgical procedure and the results of the 
three groups were compared. The patients were then followed up 
at six month intervals.

Statistical analysis

The data regarding the taking of the graft, the type 
of surgical success, the postoperative complications and the 
vascularization of the graft were analyzed statistically by the 
Fisher exact test using the PROC FREQ feature of the SAS 9.1 
software. The data concerning the postoperative hearing function 
were analyzed using a mixed-effects (random and fixed effects) 
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linear regression model adjusted with the SAS 9.1 software.

Results

A total of 107 patients (47 men and 60 women) were 
submitted to tympanoplasty from May 2005 to November 2007. 
Mean age was 24.7 years (range: seven to 56 years. All 107 
tympanoplasty procedures were performed according to classical 
type I underlay technique. Mean patient follow-up was 16 months 
(range: 10 to 24 months). Regarding laterality, 57.7% procedures 
were performed on the right and 42.3% on the left. The surgical 
indication was due to simple chronic otitis media and no patient 
had cholesteatomas.

Group 1, with no application of a latex or sylastic® 
membrane, consisted of 40 patients, with 40 surgeries being 
performed. The access was retroauricular in 28 surgeries (70%) 
and endoaural in 12 (30%). Surgical success with complete closure 
of the tympanic membrane occurred in 55% (n=22) of cases, 14 of 
them with retroauricular access and eight with endoaural access. 
Group 2, with conventional underlay plus a latex membrane, 
consisted of 39 patients, with 39 surgeries being performed. The 
access was retroauricular in 28 surgeries (74.4%) and endoaural 
in ten (25.6%). Surgical success with complete closure of the 
tympanic membrane occurred in 66.6% (n=26) of cases, 19 of 
them with retroauricular access and seven with endoaural access.  
Group 3, with conventional underlay plus a sylastic® membrane, 
consisted of 28 patients, with 28 surgeries being performed. The 
access was retroauricular in 15 surgeries (53.6%) and endoaural 
in 13 (46.4%). Surgical success with complete closure of the 
tympanic membrane occurred in 57.1% (n=16) of cases, nine of 
them with retroauricular access and seven with endoneural access. 
There were no cases of blunting, graft lateralization, sensorineural 
hearing loss or atelectasia.

Table 1 compares the three groups regarding complete 
cicatrization of the tympanic membrane. The type of surgical 
access (endoaural and retroauricular) was also compared within 
each group regarding the taking of the graft. There was no 
significant difference between the three groups (p>0.05). Table 2 
compares graft vascularization in the three groups. Vascularization 
was significantly greater in Group 2 in which the transitory latex 
implant was used (p=0.03). Table 3 compares the occurrence of 
complications such as infection, otorrhea and otorragy between 
groups, with no significant difference being observed between 
them (p>0.05). 

TABLE 1 - Comparison of groups and types of surgical 
access for the closure of tympanic membrane perforation.

Comparisons p-value

Group 1 - Group 2 0.29
Group 1 - Group 3 0.86
Group 2 - Group 3 0.42

Group 1 (Endo – Retro) 0.34
Group 2 (Endo – Retro) 0.80
Group 3 (Endo – Retro) 0.74

TABLE 2 - Association between graft vascularization 
and groups.

Vascularization
               Group Total

p-value
1 2 3

Hypervascularized
8 18 7

33

0.03

20% 46% 25%

Normovascularized
28 21 19

68
70% 54% 68%

Hypovascularized
4 0 2

6
10% 0% 7%

Total
40 39 28

107
100% 100% 100%

TABLE 3 - Group comparison according to the 
occurrence of infection, otorrhea and otorragy.

Comparisons p-value

Group 1 - Group 2 0.74
Group 1 - Group 3 0.89
Group 2 - Group 3 0.87

Tables 4 and 5 respectively present the values of the 
preoperative and postoperative air-bone gap (ABG) distributed 
into audiometric intervals of 0-10, 11-20, 21-30, and > 30 dB. 
The audiometric data follow the classifications and directives 
recommended by the American Academy of Otorhinolaryngology.
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TABLE 4 - Association between groups and audiometric 
intervals for the preoperative distribution of air-bone gap.

Preoperative distribution of air-bone gap

dB Group 1 
n (%)

Group 2 
n (%)

Group 3 
n (%) p-value

0-10 0 (0) 2 (7.7) 0 (0)

0.46
11-20 7 (31.8) 7 (26.9) 3 (18.7)
21-30 12 (54.5) 13 (50) 7 (43.7)
>30 3 (13.6) 4 (15.4) 6 (37.5)

TABLE 5 - Association between group and audiometric 
intervals for preoperative distribution of air-bone gap.

Preoperative distribution of air-bone gap

dB Group 1 
n (%)

Group 2
 n (%)

Group 3 
n (%) p-value

0-10 8 (36.4) 14 (53.8) 9 (56.2)

0.25
11-20 13 (59.1) 7 (26.9) 5 (31.2)
21-30 1 (4.5) 4 (15.4) 2 (12.5)
>30 0 (0) 1 (3.8) 0 (0)

The mean preoperative and postoperative ABG was 
25.22 ± 7.21 and 11.90 ± 4.9 for Group 1, 23.51 ± 8.39 and 12.93 
± 10.63 for Group 2, and 28.05 ± 9.13  and 10.08 ± 7.35 for Group 
3, respectively (see Table 6). The mean ABG closure was 13.32 ± 
5.78 (P<0.01) for Gtoup 1, 10.58 ± 8.33 (Pr<0.01) for Group 2, 
and 17.97 ± 10.77 (Por<0.01) for Group 3 (Table 6). All values 
were significant for each individual group regarding ABG closure, 
with no significant differences between groups (Table 6).

TABLE 6 - Distribution of the preoperative and 
postoperative hearing results and of the results of air-bone gap 
closure after surgery.

                                             
Hearing results

Characteristic Group 1 Group 2 Group 3

Preoperative 
ABG (dB)

25.22 ± 7.21  
(16.25 to 45)

23.51 ± 8.39
(10 to 41.25)

28.05 ± 9.13
(13.75 to 42.5)

Postoperative 
ABG (dB)

11.90 ± 4.96
(0 to 23.75)

12.93 ± 10.63
(0 to 41.25)

10.08 ± 7.35
(0 to 23.75)

Closure (dB)
13.32 ± 5.78
p-valor<0.01

(2.5 to 30)

10.58 ± 8.33
p-valor<0.01

(0 to 27.5)

17.97 ± 10.77
p-valor<0.01

(5 to 40)

ABG, air-bone gap; dB, decibel; data are reported as means + SD and 
(range).

Discussion

The rate of surgical success, which was considered to be 
complete graft cicatrization for at least six months after surgery 
and improved hearing acuity, was relatively higher in Group 
2 treated with the latex membrane (66.6%) compared to Group 
1, control (58.8%) and to Group 3 treated with the sylastic® 
membrane (55.17%). This variation, however, was not statistically 
significant. Also, no significant difference in surgical success was 
observed with the use of the endoaural or retroauricular access 
(Table 1). Surgical success regarding the closure of the tympanic 
membrane varies among reports, with rates from 51.4% to 81.8% 
being reported in the literature for type I tympanoplasty in training 
services for otologic surgery, and increasing to 88.8% to 96.43% 
as otologic surgeons acquire more experience2,7-10. In the present 
study, the use of the latex biomembrane as a transitory dressing 
tended to induce statistically significant vascularization (p<0.03) 
(Table 2). Vascularization was assessed by otomicroscopy, with a 
qualitative classification being attributed to the graft and compared 
by examiners who had not participated in the surgical procedure 
and who were unaware of whether a latex or sylastic® membrane 
had been used or not.

Preliminary studies have shown the presence of a 
possible vascular growth factor in Hevea brasiliensis which 
acts on human tissues, permitting improved vascularization of 
the temporalis muscle fascia graft from the remaining tympanic 
membrane by means of its ability to induce angiogenesis11,12. The 
use of the latex biomembrane as a transitory implant in addition 
to the temporalis muscle fascia graft proved to be biocompatible, 
causing no increase in infections, otorrhea or otorragy compared 
to the control group or the silicone membrane group (Table 3). 
This biocompatibility and the tissue regeneration properties of the 
natural latex have led to the recognition and liberation of the use 
of the biomembrane by the Brazilian health regulatory authority 
ANVISA5,11,13,14.

The three groups were homogeneous regarding the 
preoperative and postoperative hearing levels (Tables 4 and 5). 
Hearing function improved in a statistically significant manner in 
each group with the closure of the ABG (p<0.01, Table 6). There 
were no significant differences between groups regarding the 
audiometric data. 

Conclusions

The natural latex membrane prepared from the rubber tree 
Hevea brasiliensis showeed satisfactory interaction with tissues of 
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the human tympanic membrane and good biocompatibility, with 
no signs of toxicity or allergic manifestations being noted. The use 
of the transitory latex implant induced greater graft vascularization 
with no direct effect on the percentage of healing of the tympanic 
membrane. Hearing was similarly improved in all groups, with 
no difference regarding the use of a transitory latex or silicone 
implant.
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