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Abstract: Objectives: This study aimed to investigate the impact of platelet-rich plasma
(PRP) and platelet-rich gel (PRG) on tympanic membrane closure rates, hearing improve-
ment, and quality of life following tympanoplasty. Methods: Seventy-two patients with
chronic tympanic membrane perforations were enrolled in a double-blinded, randomized
controlled trial at a single tertiary referral center. All patients underwent tympanoplasty us-
ing a temporalis fascia graft and were randomly assigned to one of two groups: one group
received standard tympanoplasty alone, while the other received intraoperative application
of autologous PRP and PRG, in addition to the standard procedure. Results: The PRP
group demonstrated a significantly higher rate of complete tympanic membrane closure
compared to the control group (32/36; 88.9% vs. 24/36; 66.7%; p < 0.05). Bone conduction
hearing remained unchanged in both groups, while air conduction hearing improved
significantly from pre- to post-treatment in each group. However, the difference in air
conduction improvement between the PRP group and the control group was not statistically
significant (PRP group: Mdn = —8.25; control group: Mdn = —12.20; U = 618; z = —0.54;
p = 0.30). Quality of life improved in both the PRP and control groups; however, the
difference between the groups was not statistically significant (PRP group: 10.44 + 10.46;
control group: 10.47 % 8.22; 95% CI [—4.45; 4.40]; t(66) = —0.01; p = 0.16). Conclusions:
Our findings suggest that intraoperative application of autologous PRP and PRG may
improve tympanoplasty outcomes, particularly in cases with lower expected success rates
or when performing minimally invasive transcanal procedures under local anesthesia.
However, variability in PRP preparation, application methods, and graft materials across
studies limits direct comparisons. Standardized protocols and further controlled studies
are necessary to clarify PRP’s clinical value in tympanoplasty.

Keywords: tympanoplasty; platelet-rich plasma (PRP); platelet-rich gel (PRG); extracellular
vesicles; tympanic membrane perforation; cartilage graft; hearing improvement; quality of
life; randomized controlled trial; otologic surgery
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1. Introduction

Tympanoplasty is a commonly performed surgical procedure with reported success
rates in the literature ranging from 75% to 98% [1,2]. Despite these favorable outcomes,
certain patient populations experience significantly lower rates of tympanic membrane
healing. The success rate of tympanoplasty reported in the literature drops to 64.7% in
cases where the perforation exceeds 50% of the total tympanic membrane area, 63.3% in
patients with myringosclerosis, and 64.1% when less than three months have elapsed since
the onset of middle ear discharge [3]. These findings underscore the challenges faced in
achieving optimal healing in complex cases.

Various types of grafts can be used in tympanoplasty, including autologous materials
such as temporalis fascia, fat graft, perichondrium, and cartilage, each offering distinct
structural and healing properties suited to different clinical scenarios [4,5].

The regenerative capacity of the tympanic membrane plays a crucial role in the success
of tympanoplasty, yet this intrinsic healing ability cannot be directly modified through
surgical intervention alone. Consequently, despite high overall success rates, the proportion
of patients achieving complete tympanic membrane closure remains suboptimal in certain
scenarios. To address these challenges, it is essential to explore adjunctive therapies that
may enhance surgical outcomes. One such promising intervention is the use of platelet-rich
blood derivatives, including platelet-rich plasma (PRP) and platelet-rich gel (PRG), which
have the potential to improve tympanic membrane healing.

PRP has been shown in various studies to accelerate and enhance the healing of
damaged tissues [6-11] and to reduce the likelihood of postoperative inflammation [12]. It
also contains extracellular vesicles, which, along with platelets, are the primary mediators
of PRP’s regenerative effects [9,13].

This study seeks to provide new insights into the potential role of PRP and PRG in
enhancing tympanoplasty outcomes, particularly in challenging cases where traditional
surgical approaches may fall short.

2. Materials and Methods

This monocentric, prospective, double-blinded, parallel, evenly randomized, and
controlled study received approval from the National Medical Ethics Committee on 13 Jan-
uary 2021 (0120-498/2020-3) and was conducted in accordance with the Helsinki Decla-
ration [14]. It was registered on ClinicalTrials.gov (ID: NCT04761562, available online:
https://clinicaltrials.gov/study /NCT04761562?term=steiner%20nejc&rank=1; accessed
on 27 May 2025).

Prior to the study’s initiation, the required sample size was calculated to ensure
sufficient statistical power (80%) for a dichotomous endpoint comparison between two
independent samples. Based on variability in published success rates, a 75% success rate
was assumed for the control group and a 98% success rate for the PRP group, the latter
representing the highest rate reported in the literature [1,2]. To achieve 80% power, with an
alpha significance level of 0.05 and a beta error rate of 0.20, the minimum required sample
size was determined to be 66 subjects, with 33 participants allocated to each group.

2.1. Recruitment

Patients were recruited from 1 May 2021 to 15 February 2024 at the ENT Department,
University Medical Centre Ljubljana, Slovenia. Age restrictions were not applied. Inclusion
and exclusion criteria are detailed in Table Al in the Appendix A.
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2.2. Intervention Allocation

Patients were randomized 1:1 into two groups using a telephone-based system and
a pre-generated sequence from WinPepi software (version 11.0) [15]. Group A was the
control group, and Group B received PRP.

Seventy-six patients were recruited. During the surgical procedure, cholesteatoma,
which is one of the exclusion criteria, was discovered in one patient from the control group
and two patients from the PRP group. Therefore, these patients were excluded from the
study. One patient from the control group did not attend the postoperative follow-up
appointment and was thus excluded from the trial. In the final analysis, 72 patients were
included, 36 from each group (Figure 1).

Number of all recruited
patients:

Control group (group A): PRP group (group B):
(n=38) (n=38)

! !

1. Cholesteatoma found during
surgery — exclusion criteria:

(n=1) 1. Cholesteatoma found during
surgery — exclusion criteria:
(n=2)
2. Lost to follow-up:
(n=1)
Control group (group A): PRP group (group B):
(n=36) (n=36)

Figure 1. Study flowchart following the CONSORT guidelines [16]. Legend: PRP—platelet-rich
plasma, and n—number of patients.
2.3. Preoperative Evaluation

Preoperative evaluation comprised a thorough medical history, detailed physical
examination, extended high-frequency pure tone audiometry (up to 16 kHz), vestibular
assessment including video head impulse testing (VHIT), and air caloric testing, as well as
photographic documentation of the tympanic membrane perforation.

2.4. Surgical Treatment

The surgical treatment for each group is illustrated in Figure 2.
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Figure 2. Surgical treatment. (A) Control group (classic tympanoplasty); (B) PRP group (tym-
panoplasty with addition of platelet-rich plasma and platelet-rich gel); red arrow—temporalis fascia;
X—atelocollagen sponge with ciprofloxacin solution; Y—atelocollagen sponge with platelet-rich
plasma and ciprofloxacin solution; PRG—platelet-rich gel; S—superior external ear canal wall;
I—inferior external ear canal wall;, EAC—external ear canal; ET—eustachian tube; M—malleus;
ME—middle ear.

2.4.1. Surgical Management of the Control Group (Group A)

In the control group, either endaural or postauricular approaches were utilized. The
edges of the perforation were refreshed, and the tympano-meatal flap was elevated. Tem-
poralis muscle fascia was then placed underneath the flap. Additionally, an atelocollagen
sponge (Gelfoam®, Pfizer, New York, NY, USA), saturated with 1 mL of ciprofloxacin
solution (Ciloxan®, Alcon Laboratories, Geneva, Switzerland, 3 mg/mL), was applied
beneath the graft and on the lateral surface of the reconstructed eardrum.

2.4.2. Surgical Management of the PRP Group (Group B)

Patients treated with PRP underwent a surgical procedure similar to that of the control
group, with the following additional steps:

e Inaddition to the 1 mL of ciprofloxacin solution (3 mg/mL), 1 mL of PRP was applied
to numerous pieces of atelocollagen sponge. This preparation was then inserted into
the middle ear cavity to provide medial support for the graft.

e PRG was applied to the lateral surface of the reconstructed eardrum.

e  Finally, the external auditory canal was packed with the remaining pieces of atelocol-
lagen sponge soaked in PRP and ciprofloxacin solution.

2.4.3. Preparation of PRP and PRG

The PRP and PRG were prepared using a 2-step preparation protocol outlined by
Vozel et al. (2020) [9]:

e Blood Collection: Nine milliliters of venous blood was drawn into two four and a
half milliliters test tubes containing sodium citrate (9 NC sodium citrate 0.105 M, BD
Vacutainer, Becton Dickinson, Franklin Lakes, NJ, USA).

e  First Centrifugation: Conducted at 300 x g for 5 min at 18 °C, resulting in the blood
separating into three distinct layers (plasma, buffy coat and red blood cells).

O Supernatant (plasma and buffy coat) was carefully removed from the tube and
transferred into a new sterile, empty plastic tube.

e  Second Centrifugation: Plastic tube with supernatant was centrifuged at 700x g for
17 min at 18 °C, resulting in the sedimentation of platelets and plasma at the bottom
of the tube.
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O The upper half of centrifugate was removed and discarded, while the bottom,
representing PRP, was collected. A total of 1 mL of PRP was used to prepare
PRG, and the remainder was applied to atelocollagen sponge.

e  PRG preparation: PRP was exogenously activated by mixing 1 mL of PRP with 10 uL
of 1 M CaCl, (1:100 ratio to PRP) and 0.2 mL of autologous serum (1:5 ratio to PRP).

O Autologous serum is prepared by centrifuging whole blood in a 4 mL plastic test
tube without anticoagulant (Z Serum, Vacutube, LT Burnik, Komenda, Slovenia)
at 1260x g for 10 min at 18 °C. The resulting supernatant, representing the
autologous serum, is then carefully collected.

2.5. Outcome Measures
2.5.1. Primary Outcome Measure

The primary outcome of this study was the rate of tympanic membrane closure
after tympanoplasty.

The primary outcome measure was individually assessed before and after tym-
panoplasty using high-resolution photographic documentation with an iPhone X paired
with a 30-degree endoscope and iPhone X adapter (endoscope-i©), supported by the e-i
Pro© application (version 2.2.6). To achieve patient-specific evaluation, the size of each
eardrum perforation was quantified as a percentage of the individual’s tympanic mem-
brane area using Adobe Photoshop© (version 22.1.0). Two independent reviewers, blinded
to patient identity and treatment allocation, analyzed the images by precisely outlining
both the perforated area and the entire tympanic membrane to obtain pixel counts. These
personalized perforation percentages were calculated based on individual pixel ratios, and
the final value for each patient was derived by averaging the two independent assessments.
This approach enabled objective, reproducible, and individual-level analysis of surgical
outcomes, consistent with the principles of personalized medicine.

2.5.2. Secondary Outcome Measures

Secondary outcomes included hearing improvement and quality of life after PRP
treatment. Hearing improvement was assessed using PTA before and after surgery, with
the pure tone average calculated as the mean of hearing thresholds at 0.5 kHz, 1 kHz, 2 kHz,
and 4 kHz. Quality of life was assessed using the COMQ-12, with higher scores reflecting
a greater negative impact on quality of life. The maximum possible score was 60 points.
To maintain accuracy and reliability, patients under 15 years of age were excluded from
completing the questionnaire.

2.6. Postoperative Period

Patients underwent routine postoperative follow-up visits at 6 weeks and 6 months
following surgery. At the 6-week follow-up, ear packing was removed.

Outcomes were assessed at the 6-month follow-up using the primary and secondary
measures defined at the start of the study. Tympanic membranes were re-photographed,
and PTA and vestibular assessment (vHIT, caloric testing) were repeated. Patients also
completed the COMQ-12 questionnaire once more.

2.7. Adverse Event Monitoring and Assessment

Adverse effects were systematically monitored and recorded throughout the study by
closely observing patients during follow-up visits, documenting any reported symptoms,
complications, or unexpected outcomes and categorizing them based on severity and
potential relation to the intervention.
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2.8. Statistical Analysis

For data recording and editing, Microsoft Excel (versions 16.9.0-16.36) was utilized.
Statistical analysis was conducted by a specialist statistician using R software, RStudio
interface (version 4.1.2;). Statistical significance between groups was defined as a probability
of rejecting the null hypothesis exceeding 95% (p < 0.05).

3. Results

The analysis of patient demographics (summarized in Table 1) revealed a similar
gender distribution between the groups, with 19 males and 17 females in the PRP group
compared to 18 males and 18 females in the control group (p = 1.000). The mean age of the
patients was significantly higher in the PRP group (40.69 + 18.27 years) than in the control
group (32.42 + 21.77 years, p = 0.045). The median size of tympanic membrane perforation
was comparable between the groups, at 31% in the PRP group and 25.5% in the control
group (p = 1.000).

Table 1. Participant demographics.

PRPGroup  Control Growp vy
male 19 18 1000 *
female 17 18
children 3 5 0.71*
Age
M = SD [years] 40.69 £ 18.27 3242 £21.77 0.045 **
Size of tympanic membrane perforation
Mdn [%] 31 25.5 1000 **

Legend: PRP—platelet-rich plasma; p—p-value; M—Mean; Mdn—Median; SD—Standard deviation; *—Fisher’s
exact test; *—Mann-Whitney U test; p-value < 0.05 was considered as a statistically significant difference.

We analyzed the rate of complete tympanic membrane closure in both the PRP and
control groups (summarized in Table 2). The PRP group demonstrated a statistically
significant higher healing rate compared to the control group (32/36; 88.9% vs. 24/36;
66.7%; p < 0.05 (Fisher’s exact test—the frequency count in one of the conditions was
less than 5)).

Table 2. Study outcomes.

(I:I‘I’:I‘If’;‘r";‘;zycli‘op;‘;f 32/36 (88.9%) 24/36 (66.7%) p<0.05*
Pure tone average p =0.30**
Air conduction Mdn—Pre op. 39.75 32.50
Air conduction Mdn—aPost op. 24.50 18.25
Bone conduction Mdn—aPost op. 13.21 10.35
Bone conduction Mdn—Pre op. 13.57 10.35

COMQ-12 questionnaire p=0.16***
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Table 2. Cont.
PRP Group Control Group
(n = 36) (n = 36) p-Value
Pre op. 26.00 £ 10.40 26.02 £ 10.46
Post op. 15.56 +9.03 15.60 + 8.95

Legend: PRP—platelet-rich plasma; p—p-value; M—Mean; Mdn—Median; SD—Standard deviation; *—Fisher’s
exact test; **—Mann-Whitney U test; ***—t—test for independent samples; p-value < 0.05 was considered as a
statistically significant difference.

There was no change in bone conduction hearing pre- and post-treatment in any of
the groups (control group: preoperative Mdn = 10.35 dB, postoperative Mdn = 10.35 dB;
W =31.5; z=0.21; p = 0.58 (Fisher’s exact test—the frequency count in one of the conditions
was less than 5); PRP group: preoperative Mdn = 13.21 dB, postoperative Mdn = 13.57 dB;
W =97;z=—1.41;p = 0.08).

Both the treatment and control groups showed a statistically significant improve-
ment in air conduction hearing from pre- to post-treatment (control group: preoperative
Mdn = 32.50 dB, postoperative Mdn = 18.25 dB; W = 1; z = —3.89; p < 0.05%; PRP group:
preoperative Mdn = 39.75 dB, postoperative Mdn = 24.50 dB; W =41; z = —3.63; p < 0.05
(Mann-Whitney U test)). However, the difference in the improvement of air conduction
hearing between the treatment and control groups was not statistically significant (PRP
group Mdn = —8.25 dB, control group Mdn = —12.20 dB; U = 618; z = —0.54; p = 0.30
(Fisher’s exact test—the frequency count in one of the conditions was less than 5)).

The COMQ-12 questionnaire demonstrated an improvement in quality of life from
pre- to post-treatment within each treatment group. However, the improvement in quality
of life was not statistically significantly greater in the PRP group (M = 10.44; SD = 10.46)
compared to the control group (M = 10.47; SD = 8.22; 95% CI [—4.45; 4.40]; t(66) = —0.01;
p = 0.16 (Fisher’s exact test—the frequency count in one of the conditions was less than 5)).

Logistic regression analysis was used to evaluate the relationship between perforation
size and the likelihood of successful healing while adjusting for potential confounding
factors (Figure 3). For each perforation size, we calculated the probability of tympanic
membrane healing.

3732
122
is: 210869

Figure 3. Evaluation of tympanic membrane perforation size. Adobe Photoshop© screen capture
illustrates two marked areas: (A) the perforated region of the tympanic membrane circled, with
the pixel count (63,663) displayed in the red quadrant; (B) the entire eardrum circled, with its pixel
count (210,869) shown in the red quadrant. The percentage of perforation is calculated by dividing
the number of perforation pixels by the total tympanic membrane pixels, resulting in a perforation
percentage of 30.19% in this case.
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Vestibular assessment conducted preoperatively and postoperatively yielded normal
results. No adverse events related to platelet-rich plasma (PRP) or platelet-rich gel (PRG)
were observed.

4. Discussion

The success rates for the surgical treatment of chronic non-cholesteatomatous otitis
media, defined as complete tympanic membrane healing, range from 75% to 98% in adults,
as reported in the literature [1,17,18]. In children, these rates show greater variability,
spanning from 35% to 94% [19]. Factors such as patient age under sixteen, perforation size,
the condition of the contralateral ear, and the surgeon’s experience significantly influence
postoperative tympanic membrane healing. Additionally, the intrinsic regenerative po-
tential of the tympanic membrane plays a pivotal role in the healing process, an aspect
that surgical techniques alone cannot enhance [20]. Based on our findings, PRP and PRG
could represent a promising option to promote and accelerate tympanic membrane healing,
particularly in challenging cases. Extracellular vesicles in these preparations play a key
role in promoting collagen production, which reduces perforation size, accelerates epithe-
lialization, and enhances dermal angiogenesis [21]. During tympanoplasty, PRP and PRG
stimulate collagen formation, a critical factor since larger tympanic perforations tend to
have reduced collagen, necessitating additional collagen synthesis for effective closure [22].

Our study demonstrated that the use of PRP and PRG significantly enhanced the
success rate of tympanic membrane closure following tympanoplasty with temporalis
fascia. As illustrated in Figure 4, the curve for the PRP group consistently lies above that of
the control group, indicating superior healing outcomes. Notably, the gap between the two
groups widens with larger perforation sizes, emphasizing the greater efficacy of PRP in
promoting closure of more extensive tympanic membrane defects.

[25%, 93%)

- 08 -

3

W -

507 e (s, 67%)

w

=]

E 06-

= Group
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£ 05- Control group
=1

E PRP grou
S 04- group
5

>0a-

= U

=

m - -

£ 02- (5%, 2%
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' ' [ ' ' [ i

Size of TM perforation (%)

Figure 4. The probability of successful complete tympanic membrane healing in relation to perforation
size for both the PRP and control groups. The perforation size is expressed as a percentage of the total
tympanic membrane surface area. Legend: PRP—platelet-rich plasma. Note: Two key data points are
presented. For perforations covering 25% of the tympanic membrane surface, the success rate of
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complete healing in the PRP group is 93% compared to 74% in the control group. For perforations
covering 75% of the tympanic membrane surface, the success rate in the PRP group drops to 67%,
while, in the control group, it is significantly lower, at just 22%. Detailed equations for the calculations
are provided in Appendix A.

The use of PRP and PRG did not yield statistically significant improvements in hearing
outcomes or quality of life, suggesting that, while PRP and PRG may enhance structural
healing, their impact on functional recovery and patient-reported outcomes may be limited.

To the best of our knowledge, this is the first study to analyze the simultaneous
application of PRP soaked on atelocollagen sponge and PRG placed directly on the tympanic
membrane. The main advantage of the study is its prospective, double-blinded, and evenly
randomized design, which ensures robust methodology and minimizes bias. Additional
objective measures, such as tympanic membrane closure rates and precise perforation
size assessments, were employed to enhance accuracy and reliability. Another significant
advantage of this study is the selection of PRP as a material to promote tympanic membrane
healing. As an autologous product, PRP carries a low risk of adverse reactions and is both
cost-effective and easy to prepare on-site. This combination of safety, affordability, and
simplicity makes PRP a practical and patient-centered choice for clinical application [22].

The limitations of this study include the relatively small sample size and the short
duration of follow-up.

While tympanoplasty has been extensively studied, the potential role of autologous
healing stimulators, such as PRP, has received comparatively less attention. However, in
recent years, a few prospective randomized controlled trials and systematic reviews have
been published [7,8,23-25].

Meta-analyses published in 2021 and 2022 support the therapeutic potential of PRP and
PRG in enhancing tympanic membrane healing [7,26]. These analyses highlighted that PRP
not only increases the likelihood of complete tympanic membrane healing but also reduces
the risk of postoperative complications, such as infections [7]. In our study, postoperative
infections occurred in four patients, leading to incomplete tympanic membrane closure.
Notably, all affected patients were from the control group and did not receive PRP.

However, the meta-analyses did not demonstrate a significant impact of PRP on
postoperative hearing improvement [7,26]. These findings align closely with the results
observed in our study. Meta-analyses published in 2024 showed that platelet concentrates
may improve graft uptake and air-bone gap gain and reduce complications in COM patients
undergoing myringoplasty. They advised caution due to the relatively small sample sizes,
as well as inconsistent reporting across the included trials [24].

Recently published randomized controlled trials investigating the therapeutic effects
of PRP on tympanic membrane regeneration present divided findings [8,23,25,27]. Sharma
etal. (2022) [25] and Akash et al. (2023) [23] reported that PRP did not have a statistically
significant effect on the tympanic membrane closure rates. Both studies utilized temporalis
fascia as the graft material. Sharma et al. (2022) [25] applied PRP by soaking it on atelocol-
lagen sponge; however, their PRP was prepared using a single-spin method, which most
probably resulted in a lower concentration of platelets and extracellular vesicles compared
to our study [9]. Akash et al. (2023) [23], in contrast, soaked the fascia directly with plasma,
using a smaller volume of PRP than the method employed in our study.

Mandour et al. (2023) [8] investigated cartilage with perichondrium compared to fat
graft tympanoplasty, with PRP applied laterally. Their findings showed similar success
rates between the two groups.

Al-Arman et al. (2024) [27] compared fascia with PRP to cartilage tympanoplasty.
Their preparation of PRG differed from ours; while we activated PRG exogenously, they



J. Pers. Med. 2025, 15, 233

10 of 14

used a blood clot from a tube without anticoagulant, which likely resulted in a lower
concentration of regenerative factors.

These variations in preparation methods and application protocols may explain the dis-
crepancies in outcomes across studies and highlight the need for standardized approaches
in future research.

The success observed in our study may be attributed to the application of PRG to the
outer surface of the reconstructed tympanic membrane, which likely promotes rapid and
effective regeneration. This approach may reduce the risk of temporalis fascia migration
and enhance the overall success rate of tympanic membrane healing [28].

Most importantly, since PRP did not lead to hearing deterioration, we can conclude
that PRP and PRG do not negatively affect inner ear function and are safe for use. PRP’s
composition is similar to that of a regular blood clot that forms in wounds and does not
promote bacterial growth more than any other clot. Additionally, the pH of PRP (6.5-6.7)
is slightly lower than that of a mature blood clot (7.0-7.2), suggesting that PRP may even
inhibit bacterial growth [29].

Although our study demonstrated that the use of PRP and PRG significantly improved
the success rate of tympanic membrane closure following tympanoplasty with temporalis
fascia, comparing the effects of PRP remains inherently challenging due to variability in
its preparation and application across different studies. Different techniques for PRP or
PRG preparation and their inconsistent delivery to the surgical site complicate the ability
to draw reliable conclusions. Furthermore, the use of various graft materials, such as fat,
cartilage, or fascia, adds another layer of complexity, making an objective comparison even
more difficult.

The existing literature indicates that cartilage grafts are particularly effective in tym-
panoplasty, achieving high success rates [30]. However, other grafting techniques, such as
fascia or perichondrium, appear less effective for the closure of large tympanic membrane
perforations. In such cases, as demonstrated by our study, PRP may offer a valuable adjunct
to enhance healing outcomes.

Additionally, this raises an important clinical consideration: whether it is more appro-
priate to use cartilage grafts or to employ PRP as an alternative or adjunctive treatment.
PRP could be especially advantageous in less invasive procedures, such as transcanal
approaches performed under local anesthesia, where minimizing invasiveness is a priority.
Standardized studies comparing these approaches are needed to better define the optimal
treatment strategies for various clinical scenarios.

5. Conclusions

Our study suggests that the application of platelet-rich plasma (PRP) and platelet-rich
gel (PRG) may be associated with improved tympanic membrane closure rates following
tympanoplasty with temporalis fascia, particularly in cases involving larger perforations.
These autologous, patient-derived preparations are biologically active and may support
collagen synthesis, epithelialization, and angiogenesis, without evidence of adverse effects
on inner ear function, indicating a favorable safety profile. Although PRP and PRG did
not lead to statistically significant improvements in hearing outcomes or quality of life in
this cohort, their potential role in enhancing structural healing warrants further investiga-
tion. The clinical efficacy of PRP appears to be influenced by preparation protocols and
methods of application, which could contribute to the heterogeneity seen in the current
literature. Importantly, no postoperative infections were observed in the PRP/PRG groups,
supporting prior findings that suggest a possible protective effect. The simultaneous use of
PRP on an atelocollagen sponge and PRG on the tympanic membrane surface represents a
novel, biologically personalized approach that may facilitate tissue repair in select cases.
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These findings highlight the potential of autologous platelet-based therapies as adjuncts in
minimally invasive tympanoplasty under local anesthesia. However, variability in surgical
techniques, graft materials, and PRP formulations underscores the need for standard-
ized protocols and larger, controlled studies to better define their role in individualized
otologic care.
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Appendix A

Appendix A.1 Inclusion and Exclusion Criteria

Table A1l. Criteria for inclusion in the research.

Inclusion Criteria Exclusion Criteria

signs of cholesteatoma
anemia
thrombocytopenia
chronic use of immunomodulating agents and/or
antimicrobial drugs
the presence or condition after treatment of
malignancy in the area of the ear
positive current history of systemic infectious disease
positive current history of autoimmune disease
inability and/or refusal of the patient to participate in
the research
pregnancy and/or breastfeeding

dry ear drum perforation
dry middle ear cavity
absence of exclusion criteria

Appendix A.2 Equations for Calculating the Probability of Tympanic Membrane Healing

Using logistic regression, we can calculate the probability of tympanic membrane
healing based on the size of the perforation in both the PRP group and the control group.

3A41+(—0.04)x

Prrp = 1+ 341+ (—0.04)x (AT)

£220+(—0.05)x

Peontror = 1 + ¢2:20+(-0.05)x 2

where Pprp is the probability of tympanic membrane healing in the PRP group, Py is
the probability of tympanic membrane healing in the control group, x represents the size
of the perforation expressed as a fraction (0-1), and e is Euler’s number (a mathematical
constant; e = 2.718).
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