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of the duration of treatment of patients in an
inpatient setting. The long duration of
postoperative wound healing can be due to
various reasons. This can be caused by the error of
the surgical technique (incomplete elimination of
the changed pathological tissue), the presence of
virulent microflora, sensitization of the organism,
disruption of tissue microcirculation and
metabolic processes, and a decrease in general
and local immunity.

INTRODUCTION

Improving the effectiveness of surgical treatment of patients with chronic otitis is one of the urgent

problems of modern otorhinolaryngology [8].

The functional results of tympanoplasty often depend on the preservation of the lightness of the
tympanic cavity and the optimal formation of the neotympanal membrane at the natural level [1,7].
Therefore, from the time of tympanoplasty surgery to the present day, a large number of studies are
being conducted to improve the morphological and functional results of the treatment of patients with
chronic otitis media [ 2-6].
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All currently known methods of tympanoplasty can be divided into six groups according to the nature

of placing the plastic material in the formed place:

1. Plastic material is laid on the outer side of the fibrous layer of drum curtain or drum ring residue.

This method is presented in English language literature as "Overlaidtechnique” [ 10-15].

2. Plastic material is laid on the inner side of the drum curtain residue. This method is called

"Underlaidtechnique” [6, 9,15,19,24].

3. The combined method of placement, the graft is placed under and over the remnant of the drum

membrane in the form of plates [12,16,17,26].
4 The plastic material is placed between the separate layers of the drum screen [ 18-20].

5. The edges of the graft are divided into two leaflets along the perimeter (except for its central part)

and the leaflets divided into layers are placed above and below the drum curtain [21].

6. The drum rim is freed from soft tissues and fibrous ring and a graft is placed on it, like a frame [23].
Some authors divide the lateral method of graft placement into three subtypes [22]:

- removal of the epithelium of the tympanic membrane remnant without covering the graft;

- by separating the epithelium of the skin of the tympanic membrane and auditory canal, forming clots

covering the edges of the transplant;

- the epithelium is completely removed from the remnant of the eardrum, a fascial flap is placed in the

eardrum ring and it is closed with the skin of the auditory canal.
Tympanoplasty of all groups is used only in the presence of specific conditions:

1. In the absence of an exacerbation of the inflammatory process in the ear (in the absence of secretions
from the ear, intact mucous membrane of the drum cavity, healthy skin of the external auditory canal);
2. Optimal conductivity of the auditory canal; 3. In the absence of pathology of the nose and nasal cavity;
4. In the integrity and integrity of the sound transmission apparatus of the middle ear; 5. In the
improvement of hearing in the test of artificial in-ear prosthesis; 6. Conductive hearing loss or mixed

hearing loss in the case where the conductive type is predominant [24].
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After the exacerbation of the inflammatory process in the ear is stopped, the duration of tympanoplasty
varies from 7-14 days to 6 months [25]. According to some authors, it is better to place the graft

medially, but lateral placement is rational in large defects [12].

Results and their discussion. In the period after tympanoplasty surgery, the results of functional
changes in group 1 and 2 patients were evaluated mainly by whispering and speech examination, tonal
threshold acumetry, bone and air interval results. Such assessment of hearing change is clear, simple,
and the obtained results allow mutual comparison and show the importance of performing

tympanoplasty in terms of hearing restoration.

In our investigations, all patients, i.e. 1st group (110-110-100-96-84) and 2nd group patients (79-68-
66-60-60) received sound waves with whispering and spoken speech. In each group, patients were
examined with whispering and spoken speech, tone threshold audiometry in the near (1-3 months) and
long-term (6 months, 1 and 3 years) after surgery. The obtained results were analyzed by the average

indicators of the bone-air interval (SHI) and the level of increase in the reception of sound from the air.

In group 1 patients, i.e. xenograft sheep pericardium was used as a graft in tympanoplasty, and the
short-term and long-term speech examination results after the surgery were compared with the results

before the surgery (Table 1) .
Table 1

The rate of acceptance of SN and SN after surgery of patients of the main 1 and control 2

groups.
N | Spee 1 group 2 groups
0 ch n=110 n=79
rece
pt|.0 Whisper speech Conversational speech Whisper speech Conversational speech
n (in 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
mete n=|n=l|n=|n=|n=|n=|n=|n=|n=|n=|n=7 |n=|n=|n=|n=|n=7 |n=|n=6|n=|n=
) | 11| 10 | 10|96 |8 |11 |11 |10| 96 |8s| o |6s|66|60|60| o |68 6 | 60| 60
0 0 0 0 0
1 22 10 3 9 1 - - - - - 15 6 1 1 1
ad |0 (8| B3| (1] @ WOl | Q]|
CO{\h %) | %) | %) | %) | %) %) | %) | %) | %) | %)
m
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2 66 | 50 | 52 | 49 | 41 | 24 | 20| 16 | 13 | 11 | 48 | 29 | 27 | 27 | 27| 8 5 2 1] 2
(60 | (45. | (52 | (51| (49 | (22 | (18 | (16 | (14 | (13| (61 | (43 | (41 | (45| (45| (10 | 8 | (3% | (2 | 3
11- 1 %) | 1%) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | ) | %) | %)

(30 | (45. | (46 | (48 | (50 | (48 | (51 | (51 | (52 | (51 | (20 | (48 | (57 | (54 | (54 | (84 | (57 | (60. | (62 | (59
315 | %) | 1%) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | %) | 6%) | %) | %)

4 33 34333330 5 [ 24| 24 | 22| 23
5m (30 | (31| (33| (34 | (36 (6% | (35 | (36. | (36 | (38
and %) | %) | %) | %) | %) Y | %) | 4%) | %) | %)
mor

Note: 1 - 1 month later, 2 - 3 months later, 3 - 6 months later, 4 - 1 year later, 5 - 3 years later

76 patients (69.1%) had whispering speech before surgery. ad conha to 1 m, 23 patients (20.9%) 1.1-
3 m, 11 patients (10%) 3.1-5 m, within 1-3 months after tympanoplasty this indicator increased to 20
decreased by 10%. The number of patients between 1.1-3 m increased by 60% from 23 (20.9%) to 66
patients. These rates increased from 1 patient (1) who received whispering speech up to 1 m, 23
patients (21%) to 41 patients (49 %) who received 1.1-3 m whispering after 1 and 3 years. 46 (48%)
and 42 (50%) patients received whisper speech from 3.1 to 5 m. It can be seen that hearing gradually

improved after surgery.

Speech examination conducted before tympanoplasty surgery was 4 (3.7) from 1.1-3m, 78 (70.9) from
3.1-5m, 23 (20.9) from 5-10m %) patients, these indicators changed to 22-18-16-14-13% in 1-3-6-12-
36 months of our observation. The number of patients receiving spoken speech up to 3.1-5m was 48-

51-51-52-52%.

In patients of group 1, hearing function gradually recovered and remained practically unchanged after

1 and 3 years.

In group 2, i.e.,, when we used autofascia as a graft, results close to group 1 were obtained, i.e., the
index before tympanoplasty was 54 patients (68.4%) of whispering speech up to 1 m, 21 patients
(26.6%) of 1.1-3 m, 4 patients (5%) received up to 3.1-5 m, 61-43-41-45-45% of patients up to 1.1-3
m in the next short and long term, up to 3.1-5 m was observed in 84-57-60-61-59% of patients, 6-35-
36-36-38% of patients with 5.1-10m.
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As it can be seen from the given results, reception of sound waves with whispering and spoken speech

in 2 groups of patients begins to recover faster in the near future.

In patients of group 2, the hearing function gradually recovered, which is related to the clinical and

morphological changes in the transplants.

When we analyzed the results of audiological examinations before surgery, it was found that the
average threshold of air conduction in the patients of group 1 was 47.4+0.75dB at frequencies in the
speech area, and bone conduction was 12.8+0.77dB. The bone-air interval was determined to be

30.6+0.75 dB.

In group 2 patients, 46+0.44dB from air, 13+0.8dB from bone, the interval between bone and air was
33+0.4dB. As can be seen from the above, it was found that the indicators of hearing reserve were

high in both groups of patients.

In our scientific work, we conducted functional tests one month after the surgery, because the results
of the audiological examination in the earlier period may not have a clear indication. Audiometric
examinations in the period after surgery in patients of groups 1 and 2: after 1 month in 110 patients of
group 1, in 79 patients of group 2, after 3 months in 110 and 68 patients, after 6 months in 100 and 66

patients, after 1 year in 96 and 60 patients, After 3 years, 84 and 60 patients were examined.

In the period after tympanoplasty, we periodically monitored hearing changes, i.e. short- and long-
term air and bone sound reception threshold and bone-air interval. From the indicated indicators, it
became clear that it was not possible to fully cover patients who underwent surgery in the long term.

Tone threshold audiometry data are presented in Tables 2, 3, and 4.
Table 2

Short- and long-term results of threshold audiometry after xenograft use in tympanoplasty

surgery in children (n=110)

Freq Hearing status, dB
uenc
y From 1n=110 2n=110 3n=100 4n=96 5n=84
tympanoplasty
Hz
before

the air bone the bone | the | bon | the | bon | the | bon | the | bon
air air e air e air e air e
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125 48 +4.5 10 18 7 18 6+ 16 6+ 14 6+ 14 6+
+3.2 +36 | 24 | 3.6 | 2,3 | 3, | 2,3 | %3, | 2,3 | %3, | 2,3

9 7 7
250 | 4845 10 18 7 16 7 16 7 14 6+ 13 6+
+3.2 +3.6 | £2.4 | 3, |24 | %3, |24 | %3, | 2,3 | %3, | 2,3

9 9 7 6
500 | 44+4.4 | 1243, | 2043, | 8+ 11 7 10 7 10 6+ 9 6+
4 8 2.5 3, |24 | %2, |24 | %2, | 2,3 | %2, | 2,3

3 9 9 6

1000 | 44+4.4 | 123, |20+3,| 8+ |12+ | 8+ |12+ | 8% 11 8+ 10 7

4 8 25 (3,2 25 |3,2| 25 +3, 2.5 +2, | x2.4

3 9

2000 | 47+45 | 113, | 20+3,| 8+ |22+ | 9 14 7 (12| 7 |12+ 5
3 8 25 | 4,2 | £2, | £3, | £24 3,2 | ¥24 (3,2 |2

4000 | 46+4.5 | 133, 18 9+2,| 14
6 +3.6 6 3, | *¥2, | 3,2 | 24 | 3,2 | £24 | £3, | £24

7 6 3
6000 | 50+4,8 | 16+3, | 25x4 | 10 20 10 18 | 8= 11 | 8% 10 | 8%
9 , 3 £2,9 | £3, | £2, | £3.6| 25 | £3, | 25 | ¥2, | 25
8 9 3 9
8000 | 52+4,9 | 18+4,| 254 | 12+ | 22+ | 12+ | 18 10 11 | 8% 11 7
1 , 3 3,2 14,213,236 %2, | £3, | 25 | £3, | £24
9 3 3

Note: 1 - 1 month later, 2 - 3 months later, 3 - 6 months later, 4 - 1 year later, 5 - 3 years later
Table 3

Results of short-term and long-term threshold audiometry after the use of autograft in

tympanoplasty surgery in children (n=79)

Freq Hearing status, dB
uenc
y From 1n=79 2n=68 3n=60 4 n=60 5n=60
tympanoplasty
Hz
before

the air | bone the | bon | the | bon | the | bon | the | bon | the | bon
air e air e air e air e air e
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125 46 12 15 9 20 | 10 | 18 |8+ | 16 |8+ | 16 | 7

1
250 | 47 #4, 10 15 9 28 111|120} 9 | 18| 9 | 18

1
500 | 454, 12 12 10 | 24 | 12 | 20 | 9 | 18 |8+ | 18 | 7

2 , 4 4 8 1 ;1 1 4
100 | 45 +4, 12 12 8+ | 20| 10 | 18 | 10 | 16 | 8+ | 14 | 6
0 4 3,4 | 3,4 | 25 | £3, | £3, | +4 | £3, | £3, | 2.5 | 3, | 2,
8 2 ;1 2 9 7 3
200 | 45 +4, 10 11 8+ | 16 7 16 | 8+ | 14 | 8+ | 15 | 6+
0 4 3,2 [ +3,3 | 25 | +£3, | £2. | #3, | 25| 3, | 25 | £3, | 2,
9 4 9 7 8 3
400 | 44 +4, 15 11 8+ | 18 |8+ | 16 |8+ | 16 | 8+ | 16 | 6 *
0 3 +3,8 | +3,3 | 25 | +4 | 25 | 3, | 25 | 3, | 25 | +3, | 2,
;1 9 9 9 3

600 | 48 =4, 15 18+ | 10 | 20 | 11 | 14 | 10 | 14 | 12 | 14 | 8%

800 | 484, | 18+ | 18+ | 12 | 20 | 11 | 16 | 12 | 14 | 12 | 12 | 8%

Note: 1 - 1 month later, 2 - 3 months later, 3 - 6 months later, 4 - 1 year later, 5 - 3 years later
Table 4

Results of audiometric examination of the increase in hearing level in patients of groups 1 and

2 after tympanoplasty surgery in the short and long term

1 group n=110 2 groups n=79
L 3 6 1 3 ) ! 3 6
. mo | mont | mont Until | mon 1 3
Until year | year mont | mont
nth hs hs _ surger | th year | years
surgery | _ _ n=9 S _ hs hs N _
n=1 | n=11 | n=10 6 | n=sa y n=7 n=68 | n=66 n=60 | n=60
10 0 0 B 9 - B
205 | 16.9 | 14.5 11.3 20.8 | 17.3 | 15.8 | 154
Air 47;‘510' £0. | £1.2 | £0.8 ié'i +0.4 461;10'4 é‘gg £0.9 | £0.6 | 0.4 | +05
8 8 8 o 6 ' 3 2 6 7
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12.8+0. 8.6 8.5+ | 7.5+ | 7+0. | 6.5% 9.3+ | 100 | 9.3+ | 9.1+ | 6.9+
Bone =0. 13+0.8

77 5 053 | 031 | 27 | 0.27 049 | 44 | 038 | 0.51 | 0.23

269 | 305 | 329 | 355 | 36.1 30+ 253 | 28.8 | 30.3 | 30.6

Hearin Air 1. | £14 | £1.1 | 0.8 | +0.5 Air - | ¥1.4 | £1.1 | £0.6 | 0.3

11
g 1 5 5 1 3 5 5 4 1

improv 41

ement Bone | +0. 43+ | 53+ | 58+ | 6.3 Bone 3.8+ | 3+0. | 3.8+ | 3.9+ | 6.1%

98 093 | 0.77 | 0.73 | 0.73 098 | 93 | 0.83 | 0.92 | 0.73

4 , all patients of group 1 had hearing improvement in the period after surgery.

In tympanoplasty patients of group 1, when xenograft was used, after 1 and 3 months, air conduction
threshold was 20.5+£0.8, 16.9+1.28dB, bone conduction was 8.6+£0.6, 8.5+0.53dB. (before surgery
47.4+0.75, 12.8+0.77) was determined. So, in the post-surgical period, the increase in hearing was
determined to be 26.9+1.1dB from air and 30.5+1.45dB, and 4.1+0.98dB, 4.3+0.93dB from bone
conduction. It can be seen that, even in the immediate period after tympanoplasty, there was an

improvement in bone conduction, albeit slightly.

In our follow-up at 6 months, 1 year and 3 years after tympanoplasty, we observed further
improvement of these indicators. Air conduction threshold improved to 14.5+0.88, 11.9+0.4,
11.3+0.46dB. Bone conduction was found to be 7.5+0.3dB, 7£0.27dB, 6.5+0.27dB, and it was observed
that the hearing level improved in the long period after surgery, and it shows its stabilization by 1-3

years.

When we analyzed these results, it was found that when we used the xenograft, the hearing gain
increased by 32.9+1.15dB from air at 6 months, 35.5£0.81dB after 1 year, and 36.1+0.53dB after 3
years. The cited indicators showed that the hearing gradually increased and improved when the

xenograft was used, and these changes stabilized by 1-3 years.

When autofascia was used as a graft in tympanoplasty surgery, good positive results were also shown
in 2 groups of patients. For comparison, in the 79 patients who were under our observation in the
period before surgery, the average threshold value of air conduction was 46+0.44dB and bone

conduction was 13+0.8dB.

After tympanoplasty, it was found that the hearing threshold increased by 14+0.88dB, 20.8+0.93dB

from air, and 9.3+0.49, 10+0.44dB from bone. The increase in hearing shows that air conduction at these
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frequencies has increased the average threshold value by 32+1.1dB, 25.3+1.45dB, bone by 3.8+0.98dB
and 3+0.93dB.

In the long term of our follow-up (6 months, 1-3 years) it was found that the hearing at the air and bone
conduction thresholds improved and its results stabilized. 6 months and 1-3 years after surgery, the air
and bone threshold values were as follows: 17.3+0.62dB, 15.8+0.46dB, 15.4+0.57dB from bone, 9.3+0,
38dB, 9.1+0.51dB, 6.9+0.23dB.

Based on these indicators, if we determine the level of hearing improvement, this indicator is
28.8+1.15dB, 30.3+0.64dB, 30.6+£0.31dB from air, and bone conduction is 3.8+0.83dB, 3, It was found
that 9+0.92dB increased by 6.1+0.63dB. Analyzing the obtained results, functional positive indicators
after tympanoplasty in all patients of groups 1 and 2 depend on the condition of the neotympanal
membrane, the process of recovery of the newly formed drum cavity. It is known that the changes in
the period after tympanoplasty can last a long time, salt deposits on the tympanic membrane and
ossification processes can be observed. It is very important to evaluate the criteria of hearing
improvement depending on whether the air conduction threshold covers the bone conduction
parameters. Here we have evaluated the hearing criteria as follows: excellent 0-10dB, good 0-20dB,
satisfactory 0-30dB and unsatisfactory above 30dB. It has 0 bone conduction. 10-30 is air permeability

and shows the bone-air interval, i.e. shell reserve (table 5 ).
Table 5

Results of audiometric examination of the increase in hearing level in patients of groups 1 and

2 after tympanoplasty surgery in the short and long term

Hear | Evaluat 1 group n=110 2 groups n=79
Ing lon 1 3 6 lyear | 3years 1 3 6 lyear | 3years
reser | Criteria | month | months | month | n=96 n=84 | month | months | months | n=60 n=60
Ve n=110 | n=110 S n=79 | n=68 | n=66
n=100
Al A% A %D A|%|A| % |A|B | A|%|A|%D|A|%|A|%
bs bs bs bs bs bs bs bs bs S
0-10 | Excelle |21 {20 1 | 1 (18128129 |31|36| 7 |8 |9 |13|11|16|16|26| 20 | 33
nt 6 | 4, 8 2 9 9 2 g v 3
5
0-20 | Good [36(32|39(35(38|3|25(26(17|120|23|29|22(3225|37|15|25]| 11 |18
N4 5 8 .0 2 A 4 .8 .0 3
0-30 | Satisfa | 62 | 56 |52 |47 |42 |4 (38|39 |31|36|47 |59 |33|48|27|40|23(38| 21 |35
ctory A4 3 2 6 9 5 5 9 3 1
>30 You 110|132 121]2|5]|5 515 2|2 4 |5 ]13]|4 6 |10 8 | 13
are not 9 7 2 9 5 9 6 0 3
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satisfie
d

As can be seen from this table, excellent results in group 1 patients range from 10% to 36.9%, in group
2 patients from 8.9% to 33.3%, good results in group 1 patients from 32.7% to 20.2%, In 2 groups,

indicators from 29.1% to 18.3% were observed.

The number of satisfactory results decreased gradually, from 62 (56.4%) in group 1 to 31 (36%)
patients in group 2 and from 47 (59.3%) to 21 (35.1%) in group 2 by 3 years. In unsatisfactory results,
the hearing loss was large (35-40db) and the number of these patients increased over 3 years. In group
1, the number of these patients increased from 1(0.9%) to 5(5.9%) during 1-3 years. In group 2 patients,
this indicator increased from 2(2.25%) to 8(13.3%). It should be noted that none of the patients with

unsatisfactory results had an attack or recurrence of chronic purulent otitis media.

In these two groups, i.e., patients with satisfactory and unsatisfactory results, even though they only
complained of hearing loss, it was noted that their hearing improved slightly. These patients were

recommended to undergo tympanoplasty again.
CONCLUSION

Thus, considering the criteria of hearing improvement, good results were achieved in both groups:
excellent and good results in group 1 patients 31 (36.9%) and 17 (20.2%) patients, 20 patients of group
2 (33.3%) and 11 (18.3%) was observed. The use of xenograft in tympanoplasty surgery in patients

with chronic otitis media has shown its effectiveness.
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