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cohort study

Yixin Yuan'*, Yuling Luo’*, Chenhe Wu’, Wei Zhang'

'Department of Otorhinolaryngology Head and Neck Surgery, Nanfang Hospital, Southern Medical University, Guangzhou, China; *Department of
Oncology, Nanfang Hospital, Southern Medical University, Guangzhou, China

Contributions: (I) Conception and design: Y Yuan, W Zhang; (II) Administrative support: W Zhang, Y Luo; (III) Provision of study materials
or patients: Y Yuan, W Zhang; (IV) Collection and assembly of data: Y Yuan, C Wu; (V) Data analysis and interpretation: Y Yuan, C Wuy; (VI)
Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Wei Zhang, MM. Department of Otorhinolaryngology Head and Neck Surgery, Nanfang Hospital, Southern Medical University,
No. 1838, Guangzhou Avenue North Road, Baiyun District, Guangzhou 510515, China. Email: 3022843@qq.com.

Background: Research on the factors affecting the functional outcome of tympanoplasty in chronic
suppurative otitis media (CSOM) is limited. This study aimed to investigate the prognostic factors of hearing
outcome in CSOM patients following tympanoplasty. The multivariate logistic regression analysis is used
to evaluate the influence of demographic, audiological, clinical and disease factors on the postoperative
prognosis of CSOM.

Methods: A total of 179 CSOM patients who received surgery between January 2016 and December 2019
were retrospectively included. The inclusion criteria are mainly based on clinical classification of otitis media
and surgical classification guidelines [2012]. These patients were divided into an effective group (n=132) and a
non-effective group (n=47) according to their postoperative air-bone gap (ABG) value. Multivariate analysis was
performed according to the pure tone hearing results 1 week before operation and 4 weeks after operation.
Results: The type of preoperative hearing impairment, middle ear cholesteatoma, ossicular chain status,
tympanic perforation site, repair material, tympanum sclerosis, and surgical methods were significantly
different between the effective and non-effective groups (all P<0.01). The speech reception threshold
(SRT) (36.88+15.54 vs. 27.68+13.75, P<0.001) and ABG (18.53+9.30 vs. 10.89+5.07, P<0.001) values were
markedly reduced after surgery in the effective group but not in the non-effective group. Furthermore, the
postoperative decreases in the SRT (9.20+9.69 vs. 2.021+7.34, P<0.001) and ABG (7.64+8.57 vs. 0.45+7.322,
P<0.001) values were considerably higher in the effective group than the non-effective group. After
multivariate logistic regression analysis, we found that the type of preoperative hearing impairment [P=0.031;
odds ratio (OR) =2.378], ossicular chain status (P=0.002; OR =4.430).

Conclusions: Our research shows that the curative effect of conductive deafness before operation is 2.378
times better than that of mixed deafness, the curative effect of complete and unfixed ossicular chain before
operation is 1.080 times better than that of interrupted ossicular chain, and the curative effect of complete
ossicular chain but fixed ossicular chain is 4.430 times better than that of interrupted ossicular chain. Our
findings may help to predict the postoperative prognosis of patients, thus facilitating the development of
corresponding treatment strategies.
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Introduction

Chronic suppurative otitis media (CSOM) is a common
chronic infectious disease of the middle ear cleft
characterized by persistent perforation of the tympanic
membrane with recurrent or persistent discharge from
the middle ear (1). CSOM frequently causes hearing
impairment (2) and even more serious intracranial [e.g.,
brain abscess and meningitis (3)] and extracranial [e.g.,
subperiosteal abscess, labyrinthitis, and facial nerve palsy (4)]
complications. CSOM is one of the main causes of hearing
disabilities, which seriously affect the physical and mental
health as well as the quality of life of patients (5).

At present, the primary treatment for CSOM is
surgical management, mainly including tympanoplasty
and mastoidectomy (6). The goal of tympanoplasty is to
remove the lesion and restore the function of the middle
ear (7,8). Numerous factors have been studied to determine
their impact on postoperative hearing improvement.
Understanding these prognostic factors is crucial for the
development of a personalized surgical plan. In 1992,
Black proposed that surgical, prosthetic, infection, tissue,
and eustachian (SPITE) are five prognostic factors of the
surgical outcomes of ossiculoplasty (9). Some studies have
demonstrated that the surgical outcome depends on several
factors, including preoperative tympanic membrane status,
size and location of the perforation, duration of the dry
period of the diseased ear, normal opposite ear, the status
of malleus handle, type of surgical technique, smoking,
and surgeon experience (10-16). However, research on the
factors affecting the functional outcome of tympanoplasty
in CMOS is limited. In the above studies, the conclusions
may be inconsistent due to different evaluation criteria,
incomplete research factors, and small sample size. The
postoperative results are affected by many factors, such as
the functional status of the eustachian tube, the choice of
surgical methods, the nature of the prosthesis, the skills
of the operator, and the differences between different
individuals. There is a lack of large sample and multiple
factors to conduct statistical analysis and research on the
influence of demography, audiology, clinical and disease
factors on the prognosis of CSOM.

Albu ez al. demonstrated that the status of the mucosal
lining, availability of the malleus handle, tympanic
membrane perforation, and mastoidectomy are prognostic
factors of the functional outcome of tympanoplasty (17). van
der Veen et al. reported that the most important prognostic
factor of tympanoplasty in CMOS is a history of recurrent
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episodes of acute otitis media (18). Due to the differences
in study design and grouping, the definition of success,
surgical methods, and the experience levels of the surgeons,
it is difficult to directly compare the inconsistent findings of
these studies. On the other hand, these results also indicate
that the prognostic factors of surgical management in
CMOS are complicated and require further investigation.
The purpose of this study was to investigate the prognostic
factors of hearing outcome in CSOM patients following
tympanoplasty. The main aim of this study was to compare
this outcome measure with a range of variables that might
be expected to affect the hearing outcome using multivariate
logistic regression analysis. This method of analysis was
chosen because it was considered likely that confounding
variables would produce misleading results if univariate
analysis was employed. We present the following article in
accordance with the STROBE reporting checklist (available
at https://atm.amegroups.com/article/view/10.21037/atm-
22-4800/rc).

Methods
Study subjects

A total of 179 CSOM patients receiving surgery in the
Otorhinolaryngology Head and Neck Surgery of Nanfang
Hospital of Southern Medical University between January
2016 and December 2019 were retrospectively included
in this study. The inclusion criteria were as follows: (I) the
ear discharge, pure tone hearing threshold test, otoscope
examination, and temporal bone computed tomography
(CT) results met the diagnostic criteria of CSOM based
on the clinical classification of otitis media and surgical
classification guidelines [2012] (19); (II) patients who
received surgical treatment by the same surgeon in the
otology treatment group; (III) preoperative hearing
impairment was conductive or mixed hearing impairment;
and (IV) the surgical method was pure intact canal wall
mastoidectomy, intact canal wall mastoidectomy plus
tympanoplasty, or canal wall down mastoidectomy plus
tympanoplasty. Patients were excluded based on the
following criteria: (I) patients who had undergone previous
middle ear surgery and those with incomplete data; (II)
patients with acute otitis externa; and (III) those with a
history of ear trauma and traumatic tympanic perforation.
All patients underwent comprehensive examinations,
such as the pure-tone hearing threshold test and
otoscope examination 1 week before surgery and 4 weeks
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postoperatively. The patients were divided into an effective
group [air-bone gap (ABG) <20 dB, n=132] and a non-
effective group (ABG >20 dB, n=47) according to their
postoperative ABG value (20). All patients who participated
in this study signed an informed consent form, and this
study was approved by the ethical institute of Nanfang
Hospital, Southern Medical University (No. NFEC-2021-
248). This study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013).

Surgical management

All cases were completed by the same surgeon, and all
patients were operated on under general anesthesia.
The surgical method was determined according to the
extent of the lesion (19). Among the included cases, 120
underwent simple tympanoplasty, 55 underwent intact
canal wall mastoidectomy plus tympanoplasty, and four
received completed canal wall down mastoidectomy plus

tympanoplasty.

Data collection and definition

The following clinical factors were recorded: gender, age,
disease duration, type of preoperative hearing impairment,
preoperative ear discharge, middle ear cholesteatoma,
tympanic perforation size, infection status (intraoperative
detection of purulent secretions in the tympanic cavity,
divided into the quiescent period and active period),
Eustachian tube function, tympanic sclerosis, ossicular
chain status, tympanic membrane repair material (temporal
muscle fascia, mastoid periosteum), and surgical methods.

The ossicular chain state was divided into three
categories: (I) the ossicular chain was complete, and the
ossicular chain was free to move without fixation; (II) the
ossicular chain was complete, but part or all of the ossicles
were fixed; (III) the ossicular chain was incomplete, with
an absence of ossicles. Tympanic perforation was classified
according to the size of the ear endoscopic photos (21)
as follows: small perforation (diameter <3 mm); medium
perforation (diameter 3-5 mm); and large perforation
(diameter >5 mm).

Efficacy evaluation

All patients underwent pure-tone hearing threshold
detection 1 week before surgery and 4 weeks after surgery.
The ABG and speech reception threshold (SRT) were
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compared pre- and post-operatively at four frequencies
(500 Hz, 1 kHz, 2 kHz, and 4 kHz). A postoperative mean
ABG <20 dB was considered to indicate the effectiveness of
hearing improvement.

Postoperative follow-up

Four weeks after the operation, the patients were followed
up for re-examination of the ear endoscopy and pure tone
hearing threshold test. The recovery of tympanic membrane
of patients was observed through otoendoscope, whether
there was ear effusion, perforation of tympanic membrane,
etc. The pure tone hearing results were mainly compared
with the results of 1 week before operation. All patients
were followed up regularly thereafter.

Statistical analysis

Normally distributed measurement data were expressed
as the mean =+ standard deviation (SD). Univariate and
multivariate binary logistic regression analysis was
conducted to analyze the factors affecting the postoperative
hearing prognosis in CSOM. The analysis of related
factors affecting the efficacy and prognosis took whether
the treatment was effective as the research factors of this
study. The gender, age, disease duration (years), type
of preoperative hearing impairment, preoperative ear
discharge, eustachian tube function, tympanic, tympanic
perforation site, ossicular chain status, infection status
and tympanic sclerosis were included in the single factor
analysis, and then the factors with statistical differences
were analyzed by multivariate logistic regression analysis.
P<0.05 indicated that the difference was statistically
significant. All of the data were statistically analyzed
using SPSS 22.0 statistical software (IBM Corp., Armonk,
NY, USA).

Results

Patient demographic and clinical characteristics

A total of 179 CSOM patients (179 ears) were
retrospectively analyzed, including 69 males (38.5%) and
110 females (61.5%), with a mean age of 38.44x12.73 (range,
17-73) years. There were 88 cases (49.2%) in the left ear
and 91 cases (50.8%) in the right ear. The mean disease
duration was 16.38+14.24 years (range, 3 months—50 years).

The 179 CSOM patients were divided into an effective
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group (n=132, 73.7%) and a non-effective group (n=47,
26.3%) according to their postoperative efficacy. The
patients’ demographic and clinical characteristics were
compared in 7able 1. There were no significant differences
in gender, age, and disease duration between the two groups
(all P<0.01; 7able 1). However, the preoperative hearing
type (P=0.048), middle ear cholesteatoma (P=0.017),
ossicular chain status (P<0.001), tympanic perforation size
(P<0.001), tympanic perforation site (P<0.001), infection
status (P<0.037), and tympanum sclerosis (P=0.001) differed
markedly between the effective and non-effective groups
(Table 1).

Comparison of the pre- and post-operative ABG/SRT

The pre- and post-operative ABG/SRT in both groups were
compared. In the effective group, the SRT (36.88+15.54 vs.
27.68x13.75, P<0.001) and ABG (18.53+9.30 vs. 10.89+5.07,
P<0.001) values were significantly reduced after surgery
(Figure I). However, in the non-effective group, both the
SRT (51.54+14.91 vs. 49.52+15.24, P=0.07) and ABG
(27.05£7.19 vs. 26.60£5.22, P=0.67) values were not notably
dissimilar pre- and post-operatively (Figure I).

Comparison of the postoperative increases in ABG and
SRT between the two groups

As shown in Figure 2, the postoperative SRT decrease
was significantly higher in the effective group than in the
non-effective group (9.20+9.69 vs. 2.021+7.34, P<0.001).
Moreover, the postoperative ABG decrease was considerably
higher in the effective group than in the non-effective
group (7.64+8.57 vs. 0.45+7.322, P<0.001).

Multivariate logistic regression analysis of the prognostic
factors of CSOM

Multivariate logistic regression analysis was performed
to investigate prognostic factors of CSOM. As shown in
Table 2, the type of preoperative hearing impairment [odds
ratio (OR) =2.378; 95% confidence interval (CI): 1.084
to 5.209; P=0.031] and ossicular chain status were the
prognostic factors associated with postoperative hearing
improvement in CSOM patients. Compared to patients
with an interrupted ossicular chain preoperative, those with
a complete ossicular chain (OR =1.080; 95% CI: 0.364 to
0.325) and fixed ossicular chain (OR =4.430; 95% CI: 1.691
to 11.606) had better postoperative hearing improvement.
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Discussion

The integrity of the tympanic membrane and the ossicular
chain plays a key role in the sound transmission of the
middle ear (22). The severity of hearing impairment
is closely related to each component in the middle ear
sound transmission system, such as the location and size
of the tympanic perforation, the degree of damage to the
ossicular chain, the extent of lesion invasion, and the nature
of the middle ear lesion. In this study, we investigated
the prognostic factors of hearing outcome in CSOM
patients following tympanoplasty. Multivariate logistic
regression analysis showed that type of preoperative hearing
impairment and preoperative ossicular chain status were the
only two prognostic factors associated with postoperative
hearing improvement in CSOM patients.

The impact of CSOM on hearing is mainly manifested as
mild and moderate conductive hearing loss, as well as severe
mixed hearing loss. The main causes of hearing loss in the
early stage of CSOM are tympanic perforation, ossicular
chain lesions, and tympanic sclerosis, which affect the
mobility of the oval and round windows, causing conductive
hearing loss (23). Clinically, some CSOM patients have
conductive hearing loss combined with sensorineural
hearing loss. It has been shown that inflammation of the
middle ear in CSOM can increase the permeability of the
round window, allowing bacteria and toxic substances in the
pus of the middle ear to enter the inner ear. Consequently,
the inner ear hair cells and the cochlear nerve are damaged,
impairing sound perception or nerve impulse conduction,
eventually leading to irreversible sensorineural hearing
loss (24). In general, CSOM patients with severe disease and
long disease duration have significant damage to the inner
ear hair cells. Our results showed that the postoperative
hearing improvement was 2.378 times better in patients
with preoperative conductive deafness than in those with
preoperative mixed deafness. Patients with mixed deafness
generally have severe middle ear disease and longer disease
duration, which is accompanied by inner ear damage and
irreversible sensorineural hearing loss; as a result, these
patients have worse postoperative hearing improvement.

The ossicular chain connects the tympanic membrane
and the vestibular window. It plays a role in the conduction
and amplification of sound, and its integrity is closely
related to hearing. In the case of tympanic perforation and
ossicular chain interruption, the amplification gain function
is affected due to increased quality and stiffness, which in
turn affects the sound transmission function, eventually
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Table 1 Patients’ demographic and clinical characteristics
Study group Effective Non-effective P
Case (%) 132 (73.7) 47 (26.3) -
Gender, n (%) 0.383
Male 48 (36.4) 21 (44.7)
Female 84 (63.6) 26 (55.3)
Age (years), mean + SD 38.44+12.794 38.45+12.68 0.997
Disease duration (years), mean + SD 15.43+13.53 19.01+15.91 0.141
Type of preoperative hearing impairment, n (%) 0.048*
Conductive 93 (70.5) 25(53.2)
Mixed deafness 39 (29.5) 22 (46.8
Preoperative ear discharge, n (%) 1.00
No 19 (14.4) 7(14.9)
Yes 113 (85.6) 40 (85.1)
Middle ear cholesteatoma, n (%) 0.017*
No 124 (93.9) 38 (80.9)
Yes 8 (6.1) 9 (19.1)
Ossicular chain status, n (%) <0.001*
Complete 17 (12.9) 13 (27.7)
Fixed 100 (75.8) 16 (34.0)
Interrupted 15 (11.4) 18 (38.3)
Tympanic perforation size, n (%) <0.001*
<3 mm 0(0.0) 2 (4.3
3-5mm 15 (11.4) 8(17.0)
>5 mm 117 (88.6) 37 (78.7)
Tympanic perforation site, n (%) <0.001*
Tension part 124 (93.9) 33(70.2)
Relaxation part 4 (3.0 10 (21.3)
Tension and relaxation parts 4 (3.0) 4 (8.5)
Repair material, n (%) 0.115
Temporal muscle fascia 101 (76.5) 18 (38.3)
Mastoid periosteum 31 (23.5) 29 (61.7
Infection status, n (%) 0.037*
Active period 88 (66.7) 25(53.2)
Quiescent period 44 (33.3) 22 (46.8
Tympanic sclerosis, n (%) <0.001*
No 44 (33.3) 24 (51.1)
Yes 88 (66.6) 23 (48.9)
Surgical approach, n (%) 0.158
Tympanoplasty 101 (76.5) 19 (40.4)
Complete mastoidectomy + tympanoplasty 28 (21.2) 27 (57.4)
Open mastoidectomy + tympanoplasty 3(2.3) 1@2.1)
Eustachian tube function, n (%) 0.383
Bad 43 (32.6) 21 (44.7)
Good 89 (67.4) 26 (55.3

*P<0.05, comparison between the two groups. SD, standard deviation.
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Figure 1 Comparison of the pre- and post-operative ABG/SRT in
the effective (A) and non-effective (B) groups. *P<0.05. dBNHL,
decibel normal hearing level; SRT, speech reception threshold;

ABG, air-bone gap.
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Figure 2 Comparison of the decrease in ABG and SRT between
the two groups. *P<0.05. dBNHL, decibel normal hearing level;
SRT, speech reception threshold; ABG, air-bone gap.

resulting in conductive hearing impairment. Following
tympanic perforation in CSOM patients, the three ossicles
in the ossicular chain (the incus, stapes, and malleus) are
sequentially damaged (25). As the disease progresses in
CSOM patients, ossicular chain abnormalities generally
manifest as completed but fixed, followed by an interrupted
ossicular chain.

A previous study showed that a fixed ossicular chain has
less effect on hearing loss than an interrupted ossicular
chain (26). Moreover, the destruction and interruption
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of the ossicular chain usually occur in the presence of
middle ear cholesteatoma or middle ear granulation (26).
After surgical removal of the sclerotic lesions around the
ossicular chain, the mobility of the fixed ossicular chain
can be completely or partially restored. According to the
histopathological classification of tympanosclerotic plaques
by Selcuk ez al. (27), the fixed ossicular chain in this study
mainly belonged to type II tympanosclerosis (i.e., the
malleus and incus are covered by sclerosis foci, the ossicular
chain is fixed, but the stapes is intact and moves well) and
type III tympanosclerosis (i.e., the sclerotic lesion involves
the stapes so that the stapes is completely fixed). In this
study, the ossicular chain fixation was mainly type II and
type III, which not only exhibited conductive hearing loss
but also mixed hearing loss. The mechanism at play here
may be attributable to long-term inflammatory factor
stimulation, immune injury, toxins, long-term use of inner
ear edema ototoxicity drugs, as well as cell degeneration and
even Necrosis.

Other factors affecting the bone conduction pathway,
such as the Acoustic Energy Radiation of the external
auditory meatus, stiffness of the ossicular chain, pathological
and structural changes of the middle ear, and limitation
of the activity of the two windows, can induce changes
to the bone conduction hearing threshold. However, it is
also possible that the calcification focus, granulation, and
scarring of the tympanosclerosis block vestibular window
and cochlear window can cause false bone conduction
decline, which can be recovered with the removal of the
calcification focus and the reduction of mass inertia. Our
analysis found that patients with ossicular chain fixation
had 4.430 times better postoperative hearing outcomes
than those with an interrupted ossicular chain. One
possible explanation is that following surgical removal of
the surrounding calcification, granulation, and scars, the
ossicular chain can partially or fully restore its mobility,
thereby resulting in a significant reduction in postoperative
ABG. Our findings are consistent with the observation that
the air conduction threshold and the difference between the
air and bone conduction thresholds are both considerably
greater in patients with an interrupted ossicular chain than
those with a complete ossicular chain (28).

Moreover, it has been reported that the mean bone
conduction value and 1, 2, 4 kHz bone conduction threshold
of patients with an intact and well-moving ossicular chain
differ markedly from those with ossicular chain fixation
and ossicular chain interruption (29). In a pre-operative
hearing analysis of 148 patients (176 ears) with CSOM,
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Table 2 Multivariate logistic regression analysis of the prognostic factors of CSOM
Univariate Multivariate
Groups
OR (95% CI) P OR (95% Cl) P
Case (%) 132 (73.7) 47 (26.3)
Gender 0.707 (0.360-1.390) 0.315
Male
Female
Age (years) 1.00 (0.974-1.027) 0.997
Disease duration (years) 0.983 (0.961-1.006) 0.142
Type of preoperative hearing impairment 2.098 (1.059-4.159) 0.034
Conductive 2.378 (1.084-5.209) 0.031*
Mixed deafness 1
Preoperative ear discharge 0.961 (0.376-2.456) 0.933
No
Yes
Middle ear cholesteatoma 3.671 (1.325-10.174) 0.012
No
Yes
Ossicular chain status
Complete 1.569 (0.580-4.246) 0.375 1.080 (0.364-0.325) 0.890
Fixed 7.500 (3.158-17.810) 0.000 4.430 (1.691-11.606) 0.002*
Interrupted 1 1
Tympanic perforation size
<3 mm 0.000 (0.000-0.000) 0.999
3-5mm 0.593 (0.233-1.509) 0.273
>5 mm 1
Repair material 5.249 (2.574-10.705) 0.000
Temporal muscle fascia
Mastoid periosteum
Infection status 1.760 (0.894-3.466) 0.102
Active period
Quiescent period
Tympanic sclerosis 0.479 (0.244-0.943) 0.033
No
Yes
Surgical approach
Tympanoplasty 1.772 (0.175-17.952) 0.628
Complete mastoidectomy + tympanoplasty 0.346 (0.034-3.532) 0.370
Open mastoidectomy + tympanoplasty 1
Eustachian tube function 0.598 (0.303-1.181) 0.139

*P<0.05, comparison between the two groups. CSOM, chronic suppurative otitis media; OR, odds ratio; Cl, confidence interval.
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Zhu et al. (26) reported an air-conduction speech frequency
threshold of <40 decibel normal hearing level ({BNHL) and
air-bone conduction difference of <30 dBNHL in patients
with normal ossicular chain. Patients with ossicular chain
disruption had a higher air-bone conduction difference than
those with intact ossicular chain, and the average air-bone
conduction frequency threshold was >55 dBNHL and the
air-bone conduction difference was >40 dBNHL in patients
with a broken ossicular chain. Also, the air-bone conduction
difference was larger than that in patients with an intact
ossicular chain, the air-bone conduction difference was
larger in patients with a broken ossicular chain compared
to those with an intact ossicular chain, and the ossicular
chain disruption usually occurred in the presence of middle
ear cholesteatoma or granulation of the middle ear (26).
The difference in the air conduction hearing threshold
and air-bone conduction in ears with a broken ossicular
chain was markedly greater than that in ears with an intact
ossicular chain (28). The degree of damage to the ossicular
chain was notably different between tympanosclerosis and
cholesteatoma, and ossicular chains with tympanosclerosis
were mainly characterized by insect-like bone destruction.
The degree of this destruction was mild, which may have
been induced by blood supply disturbance resulting from
the ossicular lesion encasing the ossicular bone, but not
directly caused by the ossicular lesion.

Therefore, we believe that the type of ossicular chain
fixation observed in this study is 4.430 times more effective
than the type of ossicular chain disruption, which may be
because ossicular chain fixation patients have milder lesions,
and thus, their hearing loss is mainly due to granulation,
scarring, calcification, and other tissues involved in the
ossicular chain. It may also be related to the ossicular chain
in general after careful removal of the surrounding lesions,
which restores activity to a part or all of the ossicular chain,
leading to restoration of the middle ear sound transmission
structure. This results in a more significant decrease in the
ABG after surgery.

Understanding the preoperative hearing condition and
ossicular chain status of patients with CSOM, adopting
corresponding treatment methods according to their
different ossicular chain statuses, and fully comprehending
the related factors will help to evaluate the prognosis of
these patients. However, there are some limitations in
this study that should be noted. Firstly, the current study
was limited by its retrospective nature and relatively small
sample size. In addition, the follow-up time was short. In
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the future, a large, well-designed prospective trial should be
conducted to validate the findings of this study.

Conclusions

In summary, our study showed that the type of preoperative
hearing impairment and the status of the ossicular chain
are prognostic factors of the hearing outcome in CSOM
patients following tympanoplasty. These findings may
help to predict the postoperative prognosis of patients and
facilitate the development of corresponding treatment
strategies.
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