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Abstract

The essence of the fixing method lies in the combined stacking and fixation of the temporal 
fascia or perichondrium through a window made on the handle of the malleus, which makes it 
possible to hold the neotympanic membrane just in a well-tensioned and fixed position. 

Thus, we operated on 26 patients with chronic purulent otitis media in remission, when the 
perforation was located in the posterior parts of the tympanic membrane. Considering the fact 
that within our method the neotympanic membrane is already stretched, well fixed and provided 
with a full vascularization, we removed the hemostatic sponges from the ear canal on day 7.

The results of the study showed that on the 7th day the vascularization of the neotympanic 
membrane of 23 patients out of 26 operated, the fascia was light pink throughout the entire sur-
face, in a stretched state, and a good capillary network was observed from the periphery of the 
fascia to the center. In the anterior parts of the tympanic membrane, the capillary network was 
mainly marked by the injection of vessels, as a reaction to surgical intervention. Regarding the 
other 3 patients, the capillary network did not reach the center, and the neotympanic membrane 
was not completely pale pink.

On day 14, the neotympanic membrane was pinkish in color in all 26 operated patients; ap-
parent capillary network was observed throughout the surface, especially at the periphery. On 
the 21th day after surgery, the neotympanic membrane was pink, well stretched and sufficiently 
mobile in all operated patients, and the capillary network was visible only on the periphery. On 
the second month after surgery, all patients reported significant improvement in hearing, which 
was confirmed by audiometric studies.
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tion of the transplant, occurrence of reperfora-
tion, lateralization or flapping of the transplant, 
dullness of the anterior angle of the external audi-
tory meatus [Grechko A et al., 2001; Lapchenko A 
et al., 2001; Anikin I, Anikin M, 2002]. The un-
stable position of the transplant in the early post-
operative period, which is equally facilitated by 
the lack of reliable support elements, is the deter-
mining factor in the development of these com-
plications. Deficiencies in the fixation of plastic 
material on the edges of the deepithelialized tym-
panic membrane (a loose fit of the transplant due 
to blood clots, air layers, flap dislocation during 
coughing, sneezing) lead to retraction of flap, lat-
eralization and rejection of the transplant [Tsyb-
usov S et al., 2001; Krotov Y, 2002].

Currently, surgeons use a number of methods to 

Introduction

At present, considerable experience has been 
accumulated on the issues of myringoplasty as a 
separated surgery and as the final stage of recon-
structive and functional ear surgery. However, the 
successful morphological result of the surgeries 
(i.e., complete engraftment of the transplant and 
the stable closure of the defect) is not always ob-
served [Lee P et al., 2002; Jung T, Park S, 2005; 
Diskalenko V, Kurmashova L, 2006].

The reasons for unsatisfactory results of sur-
gery include atrophy, necrosis, marginal abrup-
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fix the transplant, which can be conditionally di-
vided into several groups, namely: a temporary 
change of the physical properties of the transplant 
in order to increase its rigidity [England R et al., 
1997; Saraç S, Gürsel B, 2002], filling of the tym-
panic cavity with various absorbable and non-ab-
sorbable materials [Davydov A et al., 2006], the 
use of synthetic pads and supporting frames 
[Patyakina O, Lyalin V, 1980; Ashmarin M, 2005], 
fixation of the transplant at the location of its con-
tact with the fibrous ring and bone walls [Pluzh-
nikov M et al., 2004], the use of more rigid trans-
plants [Al-Shaikh A, Reddy V, 2000; Ferekidis E et 
al., 2003; Fernandes S, 2003; Puls T, 2003].

The search for ways to improve the efficiency 
of the surgery was carried out in the direction of 
using various methods of fixing the neotympanic 
membrane.

Several solutions of this problem are reflected in 
the works of many authors. Methods with the use of 
means that additionally fix the transplant from the 
side of the tympanic cavity are widely used, and a 
number of authors use external means from the side 
of the ear canal for more reliable fixation.

Gelatine sponge (gelfoam) has a number of de-
sirable qualities. The absence of antigenic and 
toxic properties, simplicity of handling, good tol-
erance with minor changes in the structures of the 
middle ear and intact mucosa, as well as hemo-
static qualities provide significant advantages to 
this material. Studies have revealed that sponge 
resorption and evacuation occur not only through 
the auditory tube, but also through phagocytosis 
[Hashemi S et al., 2009; Klacansky J, 2009], how-
ever, despite such desirable qualities, the accumu-
lated experience has revealed a number of negative 
consequences, such as the development of connec-
tive tissue hyperplasia and deformation of the au-
ditory ossicles, leading to retraction of the neotym-
panic membrane, especially in cases of injured 
(inflamed) mucosa. In addition, the porous struc-
ture of the gelfoam (Gelita Medical GMbH, Ger-
many) enhances the migration of fibroblasts, which 
can lead to the formation of fibrosis. To minimize 
these undesirable affects, the gelfoam was used in 
combination with corticosteroids, antibiotics, hy-
aluronidase [Bahadir O et al., 2003].

In connection with this the search for new meth-
ods of laying and fixing the neotympanic mem-

brane remains topical and of great scientific and 
practical importance.

Material and methods

The study was carried out on the basis of “Ar-
menia” RMC in the Ear Microsurgery and Hearing 
Restoration Department. We operated on 26 pa-
tients with chronic purulent otitis media in remis-
sion, whose perforation was located in the poste-
rior parts of the tympanic membrane. The age of 
patients varied from 15 to 57 years.

All patients underwent a general otorhinolaryn-
gological examination. The diagnosis of the dis-
ease was made on the basis of patients’ complaints, 
history, otoscopy, otomicroscopy (with 8-fold in-
crease), fork-tonal samples and tonal threshold 
tympanometry. The radiography of the mastoid 
processes according to Schuller and Mayer was de-
termined, and CT scan was done as needed.

The method proposed by us is recommended 
for perforations in the posterior quadrants of the 
tympanic membrane and for chronic secretory oti-
tis media of retraction pockets at III-IV [Tos M, 
Poulsen G, 1980]. 

The essence of the method lies in the combined 
stacking and fixing of the temporal fascia or peri-
chondrium through a window made on the handle 
of the malleus (Fig. 1), which allows to keep the 
neotympanic membrane immediately in a well-
tensioned and fixed position and to use a smaller 
amount of hemostatic sponges.

Endaural incision of Heermann is performed by 
excision of the tympanomeatal flap with a fibrous 
ring, and the tympanic cavity is opened, after which 
the sickle knife performs the removal of the tym-
panic membrane from the hammer handle in the 
middle third, resulting in a window up to 3 mm in 
length between the upper bone surface of the ham-
mer handle and the drum membrane. At the upper 
part of the prepared and dried temporal fascia, two 
longitudinal incisions are made at a distance of 
2-2.5 mm from each other and a depth of up to 5 
mm, resulting in the formation of three separate 
flaps – the upper, middle and lower (Fig. 2).

The fascia is connected to the handle of the 
malleus, and the middle flap (2mm × 5mm) is 
drawn bymicrosurgical needle through the already 
formed window above the handle of the malleus 
and immerses under the tympanic membrane into 
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the anterior parts of the tympanum, and the upper 
and lower flaps fit into the anterior parts of the 
tympanum under the tympanic membrane. All 
three flaps from the inside are fixed with a mini-
mum amount of hemostatic sponges (gelfoam) im-
pregnated with corticosteroid preparations. The 
lower part of the fascia is tightly attached to the 
sulcus tympanicus and to the adjacent sections of 
the osseous part of the external hearing canal. 
After that, the tympanomeatal flap with the fibrous 
ring fits into its original spot, thereby covering and 
fixing the lower fascia and at the same time en-
sures its good vascularization. The external audi-
tory meatus, as usual, is loosely filled with hemo-
static sponges under the protection of the silastic.

Results and discussion

Postoperative period with all patients proceeded 
uneventful, without complications. All patients re-
ceived antibiotic therapy for 5-7 days. 

Usually hemostatic sponges are removed on day 
14 or 21, but some authors even prefer their removal 
on the 30th day. Considering the fact that with our 
technique the neotympanic membrane is already 
stretched, well fixed and fully vascularized, we re-
moved the haemostatic sponges in the ear canal on 
the 7th day and made a comparative assessment of 
the degree of vascularization on days 7, 14 and 21, 
as well as during follow-up periods.

The analysis of the degree of vascularization of 
the neotympanic membrane showed that in 23 pa-
tients out of 26 operated on the 7th day, the fascia 
was light pink throughout the entire surface, well-
stretched, and a good capillary network was ob-
served from the periphery of the fascia to the center.

In the anterior parts of the tympanic membrane, 
the capillary network was mainly marked by the 

injection of vessels as a reaction to surgical inter-
vention. With the remaining 3 patients, the capil-
lary network did not reach the center, and the neo-
tympanic membrane was not completely pale pink.

On day 14, all 26 operated patients had a neo-
tympanic membrane with a pinkish color, a pro-
nounced capillary network was observed through-
out the surface, especially at the periphery.

On postoperative day 21, the neotympanic 
membrane of all operated patients was pink, well 
stretched and sufficiently mobile; the capillary 
network was visible only on the periphery. It 
should also be noted that in 16 patients the bound-
ary between the neotympanic membrane and the 
normal tympanic membrane of the anterior section 
was practically smoothed out.

On the second month after surgery, almost all 
patients reported significant improvement in hear-
ing, which was confirmed by audiometric studies.

On a year later follow-up in all patients otomi-
croscopy revealed that the tympanic membrane 
was grayish in color, well stretched, the identifica-
tion contours were well defined, and the hearing 
was within the age norm.

Conclusion

On the basis of the obtained data, we concluded 
that the application of this technique provides:

Reliable, good fixation of the neotympanic 
membrane.

Early vascularization of the neotympanic membrane.
Absence of a retraction or rejection.
Early recovery of auditory function.
Thus, the method proposed by us fully justifies 

both from the clinical and practical perspectives 
and is recommended for the wide introduction in 
the practice of otosurgery.
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