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Abstract

Ossicular defects due to chronic ear disease are common and continuous problem for otologic surgeon. Ossicular reconstruc-
tion prostheses are widely used to restore ossicular continuity when the incus is eroded or missing, for example, in chronic
otitis media or cholesteatoma. In this regard; the total and partial ossicular replacement prosthesis (TORP and PORP) have
been enthusiastically endorsed. Traditionally, either PORP or TORP is applicable, depending primarily on whether there is
an intact stapes superstructure or only a stapes footplate. Laser interferometer studies on the mechanics of the reconstructed
human middle ear have shown that, from a mechanical viewpoint, the malleus to footplate type of reconstruction gives a
more favourable result compared with a malleus to stapes superstructure reconstruction even in presence of intact stapes
suprastructure. However, it is still unclear whether ossicular reconstruction has a better long-term outcome with PORP or
TORP in the presence of stapes suprastructure. A prospective randomised trial of 60 patients with Austin type A defects
divided into two groups was conducted. In one group TORP was used and in other group PORP. Outcomes were studied in
terms of hearing gain, AB gap closure and stability of the prosthesis. Preoperative PTA of Moderate Conductive Hearing
loss (40-55 db) was most found followed by severe conductive hearing loss (> 55 db) with standard deviation of 7.155 and
mean hearing loss was 46.30 db in TORP group. In this group post operative pure tone averages improved to mild hearing
loss (2630 db) in about 90 percent of patients with mean of 32 db and standard deviation of 7.06. Preoperative PTA of
severe Conductive Hearing loss (> 55 db) was most found followed by moderate Conductive Hearing loss (45-55 db) with
standard deviation of 6.471 and mean hearing loss was 47 db in PORP group. Post operative Pure Tone averages improved
to Mild Hearing loss (2630 db) in about 90 percent of patients with mean of 33 db and standard deviation of 5.431 in PORP
group. ABG reduction in TORP group was 22.603 + 12.34 while in PORP group was17.79 +10.743. Hearing gain and ABG
closure is almost comparable with both TORP and PORP, however because of increased stability of TORP we recommend
TORP for better long-term outcomes in Austin type A ossicular defects.

Ossiculoplasty - Ossicular reconstruction - TORP - PORP - Stability - Austin type A - Incus erosion - Hearing improvement -
Air bone gap - Stapes Suprastructure - Silasticbanding - Malleus relocation technique

Introduction

An adequate auditory function is important for acquiring
knowledge and enhancing the productivity of human beings.
World Health Organization (WHO) estimates that, there are
about 63 million people in India are experiencing signifi-
cant auditory impairment [1]. Causes of hearing loss may
stem from either a conductive or sensorineural component.
Almost all conductive causes of hearing loss have a sur-
gical option for complete cure. Despite recent advances in
public health and medical care, it continues to be prevalent.
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According to WHO, chronic suppurative otitis media is
considered as the most common cause of persistent mild to
moderate conductive hearing impairment among children
and young people in developing countries.

WHO has indicated that a prevalence rate of chronic
suppurative otitis media(CSOM) greater than 4% in a
defined population is suggestive of a substantial public
health concern demanding immediate attention, while,
India, has a noteworthy prevalence rate of 7.8%, which
further highlights the need for effective treatment strate-
gies [2]. CSOM is a chronic condition which has infec-
tious etiopathogenesis. Among the two types of CSOM,
tubotympanic and atticoantral, the former is characterised
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by central perforation in the pars tensa surrounded by
residual tympanic membrane and the latter involves pos-
terosuperior part of middle ear cleft. Erosion of the incu-
dostapedial joint with intact malleus is the most common
ossicular defect encountered in both tubotympanic and
atticoantral type of Chronic Otitis Media. Austin esti-
mated that malleus and stapes suprastructure are intact in
about 60% cases [1]. Pure tone audiogram usually shows
a hearing impairment of more than 40 dB in patients with
ossicular erosion.

Therefore, the focus is towards attaining a near normal
neo membrane with continuous ossicular chain and a post-
operative middle ear status which functionally bears close
resemblance to the normal state. Hence, the surgical goals
for chronic ear disease include eradication of the disease and
reconstruction of the sound conduction mechanism. Numer-
ous ossiculoplasty techniques have been used to reconstruct
the ossicular chain. A major challenge in the surgical man-
agement of conductive hearing loss, from an acoustic stand-
point, is the improvement of hearing [3]. However, from a
surgical standpoint, hearing outcomes are highly variable
and determined by many factors, both internal and external,
including ossicular chain reconstruction.

All ossicular reconstructions can be generally divided
into two types of models: Partial Ossicular Replacement
Prosthesis (PORP) and Total Ossicular Replacement Pros-
thesis (TORP).Traditionally, either PORP or TORP is appli-
cable, depending primarily on whether there is an intact sta-
pes superstructure or only a stapes footplate [4]. Although,
the existing literature underscores the clinical significance
of ossicular reconstructions in restoring sound conduction
mechanisms, but a definitive consensus on the superiority
of PORP or TORP in terms of long term stability and more
favourable hearing outcomes, still remains elusive. Several
clinical investigations show that reconstruction with PORP
leads to better hearing than TORP. Conversely, there are
studies that show ossicular reconstructions to the stapes foot-
plate with TORP result in significantly better hearing out-
comes than the reconstructions to the stapes superstructure
with PORP. In addition, some investigations suggest that
there is no significant difference between the two models [1].
In light of the current discrepancy of conclusive evidence,
our research aims to address this lacuna and divulge into the
nuances of ossicular reconstruction through a meticulous
examination of the outcomes associated with both PORP
and TORP in patients diagnosed with Chronic Otitis Media.
Our study seeks to not only uncover the nuances of ossicular
reconstructions in the context of CSOM but also to provide
clarity on the long-debated question of whether PORP or
TORP offers a more favourable outcome. By doing so, we
aspire to contribute meaningful insights that extend beyond
the confines of our study, addressing the larger question of
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how to best manage and alleviate the burden of chronic ear
diseases on global auditory health.

Material and Methods

This study was carried out in the Department of ENT and
Head Neck, Sri Guru Ram Das University of Health Sci-
ences, Amritsar.

Study Period
January 2018-January 2023.
Study Design

Prospective randomised comparative cohort study of patients
undergoing ossiculoplasty in our hospital.

Study Population

Patients who attended the ENT outpatient department at
SGRDUHS hospital with chronic otitis media and ossicular
erosion.

Sample Size
60.
Classification Used

Austin’s classification of ossicular defects as modified by
Kartush was used to define the ossicular status encountered
[5]. In this analysis, those patients allocated to Austin Kar-
tush type A ossicular defect (stapes and malleus present)
were selected for PORP and TORP implantation from the
malleus to stapes head or footplate depending upon the
group allocated.

Financial support
It was a non-funded study.
Inclusion Criteria

Age between 10 and 70 years.

Tubotympanic type of CSOM with pure conductive hear-
ing loss on Pure tone audiometry more than or equal to
40 db

Intact suprastructure of stapes and intact malleus with
erosion of incus

Good Eustachian tube function evidenced by diagnostic
nasal endoscopy
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No other external ear, middle ear or inner ear pathology.
Exclusion Criteria

(1) Complicated CSOM
(2) Atticoantral type of CSOM
(3) Mixed hearing loss
(4) Stapes fixation
(5) Only hearing ear
(6) History of previous ear surgery.
(7) Unhealthy or polypoidal middle ear mucosa
(8) Congenital ear anomalies
(9) Patient not reporting for follow up
(10) Pregnant and lactating mother
(11) Uncontrolled systemic diseases which affect the heal-
ing process.

After eliciting the complaints and history of the patients
included in the study, they were subjected to detailed clini-
cal examination of the ear, nose and throat. The size, site of
perforation, status of middle ear mucosa and ossicles was
examined using otoscope and the findings were documented.
Clinical findings were confirmed by oto-endoscopic exami-
nation. Tuning fork tests were done using 256 Hz, 512 Hz
and 1024 Hz tuning fork and findings recorded. The patients
were subjected to pure tone audiometry, and graphical
recordings of their hearing thresholds were made. Pure tone
averages and air bone gap were calculated. Diagnostic nasal
endoscopy was done to rule out nasal and nasopharyngeal
foci of infection and to assess the pharyngeal end of the
Eustachian tube. High resolution Computed tomography
(HRCT) temporal bone was done before surgery to know
about status of middle ear, integrity of ossicular chain,to
rule out cholesteatoma and congenital anomalies. Systemic
examination and investigations were done to assess fit-
ness for surgery. All patients underwent examination under
microscope and the ossicular status was determined. The
ossicular status on EUM was considered gold standard
assessment.Patients were sequentially allocated into two
groups; Group A; the patients underwent TORP ossiculo-
plasty and Group B underwent PORP ossciuloplasty.

Surgical Technique
The following equipment was used.

Operating microscope: CARL ZIESS OPMI VARIO S88
Ossicle holder

Microdrill: MEDTRONIC

Otologic instrumentation tray

Ossicular prosthesis: PORP ( KURZ) & TORP ( GRACE
MEDICAL)

Preparation

All cases were performed in the setting of general
anaesthesia.

The ear was prepped and draped in a sterile fashion. After
area preparation, sterile draping and local infiltration with
2% lignocaine and 1 in 200,000 adrenaline given in post
auricular, endaural area and external auditory canal to pro-
mote haemostasis. This was done under direct visualization
of the operating microscope to precisely deliver the injection
into the ear canal at the bony-cartilaginous junction in the
subperiosteal plane to result in a diffuse blanch. Ear canal
wash done with betadine. Access to the middle ear cavity
was obtained through the endural approach through Lem-
perts incision.Temporalis Fascia was harvested and tym-
panic membrane was visualized. The margins of the perfo-
ration were freshened. The tympanomeatal flap is elevated
via a trans canal approach by making two 8 mm radial lon-
gitudinal incisions lateral to the annulus superiorly at the
tympanosquamous suture line (12 o’clock) and inferiorly
(6 o’clock). The two incisions are joined by a transverse
incision laterally to form a medially-based U-shaped flap.
The canal skin and periosteum are then elevated in con-
tinuity with the fibrous annulus, which is then raised out
of its bony groove. After raising posterior canal wall flap,
circular incision was taken with circular knife anteriorly and
anterior canal wall flap elevated till fibrous annulus. Tym-
panomeatal flap left attached to malleus. Posterior tympa-
nomeatal flap is then reflected forward to access the poste-
rior mesotympanum and ossicles.. Status of middle ear and
ossicular chain inspected.

Malleus Relocation Technique

After dissecting the malleus free from the TM, the tensor
tympani was sectioned as close as possible to its insertion
into the malleus handle. Entire separation of the malleus
from the TM was required. Any remnant of the incus (even
within the epitympanum) was removed. Relocation was
done using a strong 90-degree hook placed anterior to the
neck of the malleus. Progressive posterior retraction of the
malleus was applied until it came to lie directly above the
stapes capitulum or footplate. Subsequent anterior retraction
of the malleus was avoided by overstretching the anterior
malleal ligament, the position thereby being maintained by
the superior ligament of the malleus, which was preserved.
In the relocated position, the malleus should lie immedi-
ately over the stapes footplate Precise measurement from the
relocated malleus to the stapes capitulum or footplate can
then be undertaken using a modified stapes-measuring rod.
Placement of the shaft of the prosthesis was performed first,
followed by easy positioning of the malleus handle into the
groove of the prosthesis head in case of TORP and over the
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head of the prosthesis in case of PORP. In its final position,
the prosthesis’ head should rest directly under the malleus
handle without undue tension, and the malleus neck should
stay away from the superior wall of the external auditory
canal [6].

TORP Ossiculoplasty

Total ossicular replacement prosthesis done for half of
patients. The prosthesis which we used for ossiculoplasty is
Titanium Prosthesis with silastic band and teflon head with
groove for malleus handle Distance between stapes footplate
and neck of malleus was measured with measuring rod.Tym-
panic membrane grafting was done by interlay technique.
Prosthesis was cut according to size measured with sizer
provided with prosthesis. False membrane over stapes foot-
plate was removed and mobility of foot plate is confirmed
with round window reflex, then handle of malleus is repo-
sitioned after fracturing malleolar ligaments with curved
hook and brought close to stapes area,minimum distance
from footplate to under surface of malleus considered for
TORP was 5 mm. Prosthesis was then placed on foot plate
and repositioned handle of malleus was relocated over the
groove for the malleus in the Teflon head of the prosthesis.

Round window reflex was checked and the tym-
panic membrane positioned.Grafted new tympanic mem-
brane was repositioned Gelfoam was placed. Ear packing
was done for 07 days.

PORP Ossiculoplasty

The prosthesis which we used for ossiculoplasty is Kurz
Titanium Prosthesis Distance between stapes head and
neck of malleus was measured with measuring rod.Tym-
panic membrane grafting was done by interlay technique.
Prosthesis was cut according to size measured with a sizer
provided with prosthesis. False membrane over stapes head
was removed and mobility of stapes is confirmed with round
window reflex, then handle of malleus is repositioned with
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curved hook and brought close to stapes area, Prosthesis
was then placed on superstructure and repositioned handle
of malleus was relocated over prosthesis head.Small piece
of cartilage is used as interposition graft between pros-
thesis and tympanic membrane.Round window reflex was
checked and the tympanic membrane positioned. Gel foam
was placed. Ear packing was done for 07 days.

Post Operative Course

Post-operatively, patients belonging to both the study groups
were treated similarly with parenteral antibiotics for 7 days.
Periodical dressing change done. Suture removal and ear
wick removal done on the 8th post-operative day. They were
discharged on the 9th post-operative day after ensuring that
the aural wound was healthy and there was no abnormal ear
discharge. Patients were asked to keep the ear dry and given
oral antibiotics for a week and topical antibiotic-steroid
drops for 2 weeks.

Assessment of Results

Patients were followed up with otoscopic examination every
week for first one month. Graft uptake was recorded at the
end of the 1st month. Patients with successful graft uptake
were carried forward in the study and followed up till 1 year.
At 1 year follow up oto-endoscopic examination done to
know about the status of the graft and prosthesis followed
by pure tone audiometry to assess the air conduction thresh-
olds and air conduction and bone conduction gap. Pure tone
average, air bone gap, hearing gain were assessed. The quan-
titative data was used to analyse the improvements in hear-
ing outcome and was statistically analysed using student t
tests while qualitative data was assessed using the Pearson
Chi square test. SPSS statistical software was used and P
values < 0.05 were considered statistically significant. The
results were tabulated and analysed statistically.
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Total patients screened
till January 2023=108

HRCT false Positive: 8
HRCT true negative :11

Total number of patients included : 89

SEQUENTIALLY ALLOCATED

Group A (TORP) n=45

Graft Rejected at 1 month
Not carried forward in the study
45- 07=38

Patients lost to Folow up =08
At the end of January 2023

30

Reporting Guidelines

CONSORT Guidelines (Consolidated Standards of Report-
ing Trials).

Statstical software used.

SPSS (SPSS Statistics is a statistical software suite devel-
oped by IBM).

P value was calculated by Independent Test and Paired
T test.

Ethical Considerations

Current clinical trial was duly passed by ethical commit-
tee of institutional board members, before recruitment of
subjects.This study fully complied with the principles of
the Declaration of Helsinki. Patient confidentiality was
maintained at every point of study. Due written informed
consent regarding treatment, pros and cons of treatment,
potential risk, benefits and complications, was taken from
every patient in language best understood by them. Assent
was taken from parents for younger children who needed
treatment.

Sample size Sample size calculator was used in calculat-
ing the sample size.

Group B (PORP) n=44

Graft rejected at 1 month
Not carried forward in the study
44-04=40

Patients lost to follow up =10
At end of January 2023

30

Results

Preoperative PTA of Moderate Conductive Hearing loss
(40-55 db) was most found followed by severe conductive
hearing loss (> 55 db.) with standard deviation of 7.155
and mean hearing loss was 46.30 db in TORP group. In this
group post operative pure tone averages improved to mild
hearing loss (26-30 db) in about 90 percent of patients
with mean of 32 db. and standard deviation of 7.06. Preop-
erative PTA of severe Conductive Hearing loss (> 55 db)
was most found followed by moderate Conductive Hearing
loss (45-55 db) with standard deviation of 6.471 and mean
hearing loss was 47 db in PORP group. Post operative
Pure Tone averages improved to Mild Hearing loss (26-30
db) in about 90 percent of patients with mean of 33 db
and standard deviation of 5.431 in PORP group. (Table 1,
Fig. 1) ABG reduction in TORP group was 22.603 + 12.34
while in PORP group was17.79 +10.743(Table 1, Fig. 1)
The intergroup comparison between TORP and PORP in
terms of ABG closure and Hearing gain was not statisti-
cally significant (Tables 2, 3 and Figs. 2, 3). The extru-
sion rate was 0.2 +0.406 In PORP group compared to
0.03+0.182 in TORP group (Table 4, Fig. 4).
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Table 1 Comparison of improvement in hearing thresholds and ABG
post-surgery

Table 2 Post operative reduction in ABG between TORP and PORP
groups

Mean SD P value ABG reduction Group N Mean SD P value
TORP Pair1 PTA preop—PTA post op 13.93 0.09 <0.001 I(TORP) 30  22.603 12.34 0.112
Pair2 ABG pre op-ABG postop 22.61 0.08 <0.001 2(PORP) 30 17.79 10.743
PORP Pair1 PTA preop—PTA post op 1427 1.04 <0.001 L . i .
. There was significant reduction of ABG (air borne gap) in between
Pair2 ABG pre op-ABG postop 17.61 2 <0.001 individual

There was significant difference of improvement between pre-opera-
tive PTA threshold and post-operative PTA threshold and preopera-
tive ABG versus post operative ABG in both groups following sur-

gery

Discussion

Chronic middle ear infections (otitis media) damage
the middle ear and lead to the development of conduc-
tive hearing loss. Surgery is the treatment of choice for
chronic otitis media. In general, there are two aims of this
approach. The first is to clear the infection by removing
abnormal tissue and the second aim is to improve hear-
ing by reconstructing the sound transmission apparatus,
i.e., the eardrum, the ossicular chain and the middle ear
cavity. Traditionally, either PORP or TORP is applicable,
depending primarily on whether there is an intact stapes
superstructure or only a stapes footplate. However, it is
still unclear whether ossicular reconstruction has a better
long-term outcome with PORP or TORP. Several clinical
investigations show that reconstruction with PORP leads
to better hearing than TORP [7-9]. Conversely, there are
studies that show ossicular reconstructions to the stapes
footplate with TORP result in significantly better hearing
outcomes than reconstructions to the stapes superstructure
with PORP even in cases with only incus erosion [10].
In addition, some investigations suggest that there is no
significant difference between the two models [11, 12].
To determine which hypothesis is accurate, current
study was undertaken in our department comparing hear-
ing gain and long-term stability by using TORP and PORP

Fig. 1 Mean improvement 25
between pre-operative and post-

operative parameters (hearing 20
threshold and A-B gap) after
TORP and PORP in each group 55
10
5
0 —

PTA preop-PTA post op

TORP
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ABG pre op-ABG post op

B Mean Improvement in db

groups however when both groups were compared with each other
there was no

significant difference for ABG reduction with p value of 0.112

Table 3 Hearing gain between TORP and PORP groups following
ossiculoplasty

Group N Mean SD P value
TORP 30 15.30 7.2453 0.54
PORP 30 14.25 6.114

There was no significant difference between hearing gain when both
groups were compared with each other, however between the groups
there was significant hearing gain

in Austin A classification. Age group more than 40 years
was most affected in both TORP and PORP groups. Sec-
ond most common age group affected in both TORP and
PORP groups was between 15 and 30 years which is in
correlation with studies conducted by Alaani et al. [13],
Eleftheriadou et al. [14], Ho et al. [15], Kobayashi et al.
[16], Mardassi et al. [17], Martin et al. [18], Nikolaou
et al. [19]. Females were most commonly affected with
ossicular erosion than males. Large perforation followed
subtotal perforation followed by medium perforation were
most common presenting feature in PORP group, similar
trends were also seen in TORP group, which correlated
with study conducted by Tripathi, Nautiyal et al. [20]. Left
ear was most affected in both PORP and TORP groups,
although gender and laterality does not influence the out-
come procedure,still the results of present study in terms
of gender and laterality correlated with large series con-
ducted by Abraham et al. [21]. Sensitivity and specificity

— — 1
PTA preop-PTApostop  ABG pre op-ABG post op

TORP PORP PORP

ESD Mp-value
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Fig.2 Post-operative A-B gap
reduction TORP versus PORP

Fig.3 Comparison of mean
improvement in hearing thresh-
old TORP versus PORP

Table 4 Comparative table of extrusion in both groups

35
30
25
20
15
10

o o

35
30
25
20
15
10

(6]

Mean SD Pvalue

N

B ABG Reduction 1(TORP) B ABG Reduction 2(PORP)

N

Mean SD P-value

HTORP ® PORP

for incus erosion was 73.1% and 57.8% respectively. P

value was less than 0.05, which exactly correlated by study

Extrusion Group N Mean Std dev P value
PORP 30 0.2 0.406
TORP 30 0.03 0.182

conducted by Singh et al. (2019) [22].
0.04 Preoperative pure tone audiometry in PORP group
showed severe conductive hearing loss of more than 55 db.

Fig. 4 Post-operative A-B gap
reduction TORP versus PORP

35

30

25

20

15

1

o

(63}

in 16 patients while 14 patients showed moderate conduc-
tive hearing loss with mean hearing loss of 47.34 db. and
standard deviation of 6.471 db., these results were quite like
TORP group where 14 patients showed severe conductive,

N

Mean SD P value
B ABG Reduction 1(TORP) B ABG Reduction 2(PORP)
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and 14 patients showed moderate conductive hearing
loss with average of 46.30 db., and standard deviation of
7.155. Mean air borne gap in TORP group was 39.14 db
with standard deviation of 8.23.As compared to TORP group
mean ABG in PORP group was 42.6 db with standard devia-
tion of 7.364. Preoperative audiometric findings of present
study correlated with studies conducted by, Karja Je et al.,
Mohanty et al. and Ebenezer, where similar audiometric
results were found in presence of incudal necrosis [23-25].

Both groups were quite comparable with respect to ABG
and preoperative PTA in preoperative selection criteria. Over
all incidence of middle ear anomalies is extremely rare and
it was found out to be around 1:3800 births, however in pre-
sent study also there was no incidence of middle ear anoma-
lies [26]. Post operative PTA audiometry in PORP group at
3 months improved to mild conductive hearing loss in 27 out
of 30 patients with mean of 33.07 db and SD of 5.432 which
was almost similar in results as compared to TORP group
where average 32.37 db was found with 27 PTA reports out
of 30.(Table 1, Fig. 1).

Average ABG reduction in TORP group was 22.6 db. and
average reduction in PORP group was 17.79 db with respec-
tive standard deviation of 12.34 db and 10.74 db respec-
tively (Table 2, Fig. 2). Above mentioned difference was
not statistically significant as both groups showed almost
similar results in improvement. Average Hearing gain in
TORP group was 15.30 db with standard deviation of 7.24
and average hearing gain in PORP group wasl 4.25 db.
with standard deviation of 6.114.Above mentioned find-
ings were again not statistically significant as both groups
showed almost comparable gain in hearing (Table 3; Fig. 3).
When individual group were compared in terms preoperative
and postoperative PTA and ABG improvement both groups
showed statistically significant improvement (Table 1;
Fig. 1) However, there was statistically significant differ-
ence in terms of rates of extrusion when both groups were
compared. TORP showed better stability as compared to
PORP (Table 4; Fig. 4).

The literature is controversial as to which is superior and
better. Several studies have favoured PORP over TORP with
better A-B gap closures with the former [7, 15]. The other
studies especially retrospective reviews favour TORP over
PORP. The reason for this as per their research is less extru-
sion and failure rates of TORP over long- term compared to
PORP with comparable A-B gap closure [12, 15, 27, 28]. In
study conducted by Macias et al., in series of 60 cases, they
found out that overall extrusion of PORP was more than at
end of one year, extrusion of PORP was 4.9 percent and no
torp was extruded in their study [6]. Other studies maintain
a neutral stance over which prosthesis is better with main
focus being improvement in hearing which is more in favour
for PORP group in some studies or comparable for both the
prosthesis in others. These studies comment only on overall
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extrusion rates [29-32]. Mardaasi et al. concluded that
increasing the length of the ossicular prosthesis, especially
TORP, may improve postoperative functional results [22].

A significant study by Vincent et al. found out that the
overall failure rate in PORP group was 31.2% (90 cases)
compared with 15.2% (43 cases) in TORP group, they pos-
tulated that stability of the implant and hearing outcomes
was better in TORP than PORP in their series Vincent
et al. used TORP prosthesis with a new design. Their tita-
nium prosthesis had a Teflon head with groove for malleus
and a silastic band at the handle of the prosthesis. Through
the silastic rubber band, the prosthesis is attached to the
stapes superstructure by means of a silastic band which
was claimed to solve the problems of instability and dis-
placement [6, 33].

Present study also concluded same that stability of
TORP is better than PORP in long term follow up which
can be attributed to reason of malleus relocation technique
and silastic banding with stapes suprastructure as intro-
duced by prof Robert Vincent. The only cases of Austin
type A where we found PORP easier than TORP was cases
where facial nerve was overhanging and covering the sta-
pes footplate.

Limitation and Strengths of Current Study

Among the positive attributes of the current study were
its study design. Study was carefully designed with every
effort taken to properly randomise the current study, despite
randomisation subjects in the study were properly balanced
with respect to age, nature of disease, degree of hearing
loss,method of surgery, quality of types of implants used.
All possible biases which could influence the results of study
were carefully studied and every and best possible effort was
tried to reduce the confounding factors.

Extensive literature was studied to design material and
methods of study. Selection and exclusion criteria were care-
fully discussed with the ethical committee of the institute.
It was ensured that a single well-trained surgeon with good
experience in alloplastic ossicular implants should complete
the cases in each group with a similar approach.

Follow up was carefully designed and a single audiologist
was allocated a to follow all the cases in both the groups and
the audiologist was blinded to the prosthesis used. Every
possible effort was taken to document the patients preopera-
tive, intraoperative and postoperative follow up data in the
most scientific and logical manner. Implants used were care-
fully selected ensuring their certification and good quality.

Despite all these merits, there were still many shortcom-
ings in present study. Although study was well randomised,
but it could not be blinded because number of surgeons
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participating in present study were limited.There can be
issues of generality of results which is highly attributed to
specific surgical training of this technique, number of sub-
jects who participated in study were less hence there are
concerns for external validity.

Summary

In current study TORP and PORP were used as choice
of ossicular implants to study hearing outcome in Austin
type A classification. It was found that there was signifi-
cant improvement in preoperative and post operative hear-
ing again in both the groups. Air borne gap significantly
improved from moderate and moderate severe to mild
hearing loss in both groups. There were also significant
improvements in pre-operative pure tone thresholds when
compared to post-operative thresholds in both groups.
When stability of both implants was studied with respect
to extrusion rates and post operative displacements, TORP
secured better results as compared to PORP, long term
stability results of TORP were better than PORP. Although
material of both implants was titanium, but TORP implants
used here had specific advantage of design where TORP
had fluoroplastic head along with silastic band which
can be secured to stapes neck. Two other factors which
enhanced stability of TORP were use of malleus reposi-
tion technique and length of implants,majority of cases
length from stapes to neck of malleus was 6.5 mm, length
of implant greatly influences the stability of implants. All
patients selected had lower Middle Ear risk index which
improved hearing results in both groups. Gender, age and
laterality did not have significant impact on outcome of
results of ossiculoplasty in both groups. Incidence of Mid-
dle ear anomalies were exceeding low, and no patient had
any middle ear anomaly in both the groups. HRCT tempo-
ral bone has high specificity and sensitivity to know about
incus erosion. Reduction of preoperative air borne gap
along with reduction of preoperative pure tone thresholds
were main parameters used for evaluation of outcomes.

Conclusion

Although Both PORP and TORP can be used for ossiculo-
plasty in Austin type A classification, but we recommend
TORP with silastic banding to stapes neck along with mal-
leus reposition technique for better and stable long term
hearing results.
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