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ABSTRACT
Background: Platelet-rich fibrin is a second-generation platelet concentrate. It is rich in platelets, cytokines, 

growth factors and leukocytes. Compared to platelet-rich plasma, it releases growth factors for a more extended 
amount of time.

Methods: A literature review was conducted on the applications of platelet-rich fibrin in otolaryngology. 
Only articles written in English were further considered for the study; all others were excluded. Also, articles 
relating to oral and maxillofacial surgery were removed. Results: Twenty-five studies were deemed appropriate 
for inclusion in the present review. 

Conclusion: Based on the current data, platelet-rich fibrin appears to be a safe, healing-promoting material. 
It is a cost-effective, autologous material with enormous therapeutic application potential in the future. 
However, further clinical research is required before conclusive conclusions can be drawn about its usefulness. 
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INTRODUCTION

Platelet-rich fibrin (PRF) is a second-ge
neration platelet concentrate rich in 
platelets, cytokines, growth factors, 
and leukocytes (1). Platelet-rich plas-
ma (PRP) is created by blood centrifu-

gation at two stages, a soft spin stage and a hard 
spin stage (2). The mechanism of PRP therapy is 
based on the release of growth factors from 
platelet alpha granules. PRF represents the next 
generation of autologous platelet treatment. 
Platelet-rich fibrin is comparable to PRP except 
that PRF naturally contains fibrin for clot scaf-
folding and localisation of mesenchymal stem 
cells and releases platelet-related therapeutic 
granules for a longer period than PRP (3). It was 
first described by Choukroun et al in 2000 (4). 
Platelet-rich fibrin consists of cytokines, glycemic 
chains, and structural glycoproteins integrated 
into a fibrin network that is slowly polymerized 
(5). These components promote tissue regenera-
tion via synergistic processes. Platelets secrete 
several cytokines and growth factors such as tu-
mor growth factor (TGF-), platelet-derived 
growth factor (PDGF), insulin-like growth fac-
tor-1 (IGF-1) and vascular endothelial growth 
factor (VEGF) (3). Platelet-rich fibrin stimulates 
cell proliferation, promotes wound healing and 
hemostasis, reduces scarring, and protects grafts 
from inflammatory damage (6). Platelet-rich 
products have been widely recognized as an esta
blished therapeutic intervention that has favora
ble results for a range of clinical problems. Ne
vertheless, the utilization of PRF in the field ENT 
remains uncommon, indicating the necessity for 
additional research and exploration of its poten-
tial applications. This study provides an overview 
of the existing evidence regarding the utilization 
of PRF in the field of ear, nose and throat surgery.

Preparation of PRF
In contrast to PRP, PRF is produced by centrifu
ging pure whole blood without adding anticoa
gulants (Figure 1). Platelet-rich fibrin spontane-
ously generates a fibrin matrix gelatinous clot 
that limits growth factor secretion to the clotting 
(1). Venipuncture of 10 to 100 cc of blood is the 
standard process according to each protocol. 
Glass containers stimulate coagulation factors 
more than their plastic counterparts. Blood must 
be immediately transported to the centrifuge to 

prevent premature coagulation (1). Transport 
times over 60 seconds are related to early clot-
ting before adequate blood component separa-
tion has occurred (1). After the blood sample has 
been centrifuged, the supernatant or coagulated 
layer on top is removed from the red blood cells 
at the bottom. Solid PRF can be cut or molded 
into the desired shape based on the require-
ments of the method in which it will be used. In 
contrast to PRP's quick growth factor release, 
PRF's growth factor release is prolonged: up to 
seven days for the majority of growth factors. In 
addition, PRF is simple to shape, manipulate, 
and tailor to the needs of each surgical treat-
ment. It is a simple, inexpensive, safe, autolo-
gous material with regeneration capabilities. q

MATERIALS AND METHODS

A literature search of the PubMed database 
was conducted using the terms ‘platelet-rich 

fibrin’ and/or ‘platelet-rich fibrin in otorhinolaryn
gology’, ‘platelet-rich fibrin in ENT’, ‘platelet- rich 
fibrin in otolaryngology’, ‘platelet-rich fibrin in 
otology’, ‘platelet-rich fibrin in laryngology’, 
‘platelet-rich fibrin in rhinology’ from database 
inception to April 2023. Articles related to oral 
surgery and maxillofacial surgery were excluded. 
Only total access articles written in English were 
further considered for the present study; all 
others were excluded. Randomized controlled 
trials and human clinical trials in adults were pre-
ferred, thus, animal trials were excluded. q 

RESULTS

A total of 146 articles were obtained after 
searching databases and 121 articles were 

FIGURE 1. Platelet-rich fibrin preparation by 
centrifugation of blood sample collected without 
anticoagulant

PRF in Otorhinolaryngology
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excluded because they did not meet the selec-
tion criteria. A total of 25 studies fulfilled the in-
clusion and exclusion criteria. They were catego-
rized according to their specialism. Three articles 
in the field of laryngology, twelve articles in the 
field of rhinology and skull base and ten articles 
in the field of otology were chosen for review. 

Platelet- rich fibrin in laryngology surgery 
(Table 1)
In 2020, Eid et al (7) evaluated the potential role 
of PRF application in pharyngeal healing after to-
tal laryngectomy. A total laryngectomy was per-
formed on 67 individuals with advanced laryn-
geal cancer who participated in their clinical 
trial. Platelet-rich fibrin was administered to the 
pharyngeal closure line to promote healing in the 
PRF group. There was a statistically significant 
difference between groups regarding the occur-
rence of pharyngocutaneous fistula (PCF). Their 
findings demonstrated that PRF promotes hea
ling after total laryngectomy by lowering the rate 
of PCF. As a result, it reduces postoperative mor-
bidity and hospital length of stay. In 2021, Rekso-
diputro et al (8) reached the same conclusion on 
the utility of PRF in total laryngectomy. The PRF 
group received PRF around the oesophageal 
stroma, and both groups were monitored for two 
weeks after surgery. The PRF matrix releases 
growth factors during the first week. In this study, 
the PRF group did not develop an early fistula, 
but five patients in the control group did. Over-
all, the study indicates that PRF administration in 
total laryngectomy accelerates postoperative 
wound healing, particularly in terms of edema 
and pain. The same author evaluated the impact 
of PRF on autologous adipose tissue after injec-
tion laryngoplasty for vocal cord paralysis (9). 
Computerized acoustic analysis/Multidimensio

nal Voice Program (MDVP) parameters and ma
ximum phonation time were utilized for the 
postoperative evaluation. After surgery, both 
groups demonstrated clinical improvement with 
no statistically significant differences.

Platelet- rich fibrin in rhinology surgery 
(Table 2)
There were ten publications describing the use 
of PRF in rhinology. Most of them investigated 
the use of PRF in rhinoplasty. In 2017, Kovacevic 
et al proposed PRF as a scaffold for rhinoplasty, 
employing a combination of cartilage scales and 
cartilage paté embedded in platelet-rich fibrin (10). 
They hypothesized that their technique would 
result in increased graft survival and greater pre-
cision in avoiding superficial imperfections. Fol-
low-up notes as well as pre- and postoperative 
photographic documentation were evaluated to 
determine the success of the surgery. According 
to them, PRF cartilage scales appear to be a po-
tential and dependable alternative to present 
dorsal nose augmentation techniques. In 2021, 
the same author presented the results of a case 
series involving 107 rhinoplasties involving fat 
transfer mixed with platelet-rich fibrin (11). In 
the follow-up clinical examination, there were 
no symptoms of skin shrinkage, significant scar-
ring, or color changes, with positive skin mobility 
test in all patients. Ultrasonography and magne
tic resonance imaging have demonstrated the 
survival of fat. In the same year, Dan Yan et al 
reported the results of their clinical trial evalua
ting the use of platelet-rich fibrin in conjunction 
with autologous fat transplantation in augmenta-
tion rhinoplasty (12). Seventy patients, separated 
into two groups, had rhinoplasty and were moni
tored for over a year. Platelet-rich fibrin with au-
tologous highdensity fat transplantation resulted 

TABLE 1. PRF in laryngology surgery
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in a much higher fat-retention rate than the con-
trol group, with no clear long-term side effects.

In 2019, Gode et al reported the outcomes of 
two clinical investigations utilizing PRF in rhino-
plasty. In one of them, the effect of PRF on nasal 
skin thickness during rhinoplasty was investiga
ted (13). Rhinoplasty was performed on 38 pa-
tients divided into two groups: nasal dorsal PRF 
group and control group. Preoperative and 
postoperative ultrasound examinations revealed 
no significant changes between the two groups. 
In the other clinical experiment, the impact of 
injectable PRF on the viability of diced cartilage 
in rhinoplasty was investigated (14). In both 
groups, the thickness of the cartilage transplant 
was evaluated by linear superficial tissue ultraso-
nography during the first week and third month 
following surgery. In the control group, conside
rable volume loss was seen. Platelet-rich fibrin 
reduced the rate of resorption of diced cartilage 
on the nasal dorsum by either enhancing its via-
bility or preserving its shape. 

In 2020, Santos et al conducted a prospective 
study of 200 patients who underwent primary 
reduction rhinoplasty; the authors examined the 

long-term impacts of PRF and found that PRF 
provided superior long-term aesthetic outcomes 
(15). Neto et al have used PRF in 23 patients 
undergoing rhinoplasty, noting that this mem-
brane was a great surgical option for the camou-
flage and filling in rhinoplasty that can enhance 
tissue regeneration (16). 

Except for rhinoplasty, the impact of PRF on 
healing has been explored in septoplasty and en-
doscopic sinus surgery as well. Tutar et al investi-
gated the effect of PRF on olfactory function and 
discomfort following septoplasty (17). 148 pa-
tients participated in this clinical study; based on 
the Sniffin' Sticks test scores, the PRF group per-
formed better in the early postoperative period 
than the non-PRF group. In terms of olfactory 
function, there were no differences at six weeks 
and six months. At one week  and three weeks 
following septoplasty, there were statistically sig-
nificant variations in pain scores across groups. 
Sari et al conducted a clinical investigation with 
50 endoscopic sinus surgery patients (18). In 
terms of adhesion, infection, bleeding, granula-
tion, and frontal ostium stenosis, improved out-
comes were observed following ESS due to the 

PRF in Otorhinolaryngology

TABLE 2. PRF in rhinology and skull base surgery
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effects of PRF on wound healing. Two patients 
with empty nose syndrome (ENS) were treated 
with endonasal microplasty and cartilage im-
plants by Chang et al in 2021 (19). For establi
shing the neoturbinate on the lateral wall of the 
nasal cavity, PRF scaffolds with diced cartilage 
transplant were employed. The findings of that 
study imply that the combination of PRF scaf-
folds with diced conchal cartilage grafts is appro-
priate for endonasal microplasty in the treatment 
of ENS.

Platelet-rich fibrin in skull base surgery 
(Table 2)
Two studies have examined the healing effects of 
PRF in endoscopic approaches to the base of the 
skull. Rasmussen et al utilized PRF in 12 patients 
undergoing transsphenoidal endoscopic sellar 
area procedures (20). Their findings revealed an 
early regeneration of the sphenoid sinus mucosa 
with no problems during the first 30 days after 
surgery. Khafagy et al employed PRF as a novel 
graft material for the endoscopic repair of spon-
taneous cerebrospinal fluid (CSF) leakage (21). In 
their study, 40 patients were separated into two 
groups, and PRF was discovered to be an in

expensive, autologous graft that was simple to 
manufacture and manage, hence reducing the 
number of repair layers. When utilized in under-
lay procedures where CSF washes away the 
grafts, PRF creates an instantaneous watertight 
barrier, rapid clotting, and speeds mucosaliza-
tion and postoperative healing. 

Platelet-rich fibrin in otology surgery  
(Table 3) 
In 2014, Haseboglu et al demonstrated the hea
ling effects of PRF on acute eardrum perforation 
(22). They concluded that PRF accelerated ear-
drum repair. Two years later, the same conclu-
sion was reported by Gur et al, who conducted a 
clinical trial of 60 patients treated for traumatic 
tympanic membrane perforations and separated 
into two groups (23). In their research, PRF re-
sulted in quicker healing and better audiological 
outcomes with no need for a second surgery 
compared to the control group.

Many studies have assessed the impact of 
PRF mixed with perichondrium grafts in myrin-
goplasty over the past five years. In terms of tym-
panic membrane healing and graft survival, all 
studies found that PRF was related to improved 

TABLE 3. PRF in otology surgery
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postoperative results. In 2017, Hosam et al stu
died the effects of PRF application in patients 
who underwent endoscopic inlay butterfly my-
ringoplasty. The overall graft acceptance rate in 
the PRF group was 96 versus 76% in the control 
group (24). In 2018, Nair et al conducted a clini-
cal trial with 86 individuals who received myrin-
goplasty and were observed for three months by 
a blinded observer (25); 4.7% of patients in the 
study group experienced postoperative infec-
tion, compared to 19% of controls. The success 
rate of graft uptake was reported to be 97.7% in 
the study group and 81.0% in the control group. 
In a total of 91 patients, Gokse Kutuk et al disco
vered that graft survival rates were much greater 
in the PRF group, but there was no difference in 
hearing gain between the two groups (26). In 
2021, Riaz et al presented the results of their 
study involving 50 people who underwent my-
ringoplasty with and without PRF (27). After 
three months of follow-up, graft uptake was re-
ported at 78% for patients in the study group and 
52% for controls. The average improvement in 
hearing was 18 dB in cases and 6 dB in controls. 
The incidence of postoperative infection was 8% 
in the study group and 32% in the control group. 
El Awady et al conducted a clinical trial on 20 pa
tients who underwent myringoplasty and were 
divided into two groups. Six months after sur-
gery, the success rate of the PRF group (96%) was 
much greater than that of the control group 
(70%), with no statistically important difference 
on hearing gain between the two groups (28). In 
2022, Turhal et al found no statistically signifi-
cant difference between the PRF group and the 
control one in patients who underwent myringo-
plasty in terms of graft intake rates and posto
perative air-bone gap gains (29). 

Kumar et al investigated the effectiveness of 
PRF in 25 patients with small central tympanic 
membrane perforation. Closure was observed in 
23 subjects (92%) and hearing improvement was 
statistically significant as well (88% air-bone gap 
closure) (30). In 2020, Shukla et al have also in-
vestigated the use of PRF in 41 patients with 
tympanic membrane perforation. All patients 
underwent surgical repair of their perforation 
using PRF membrane and the closure rate was 
85.4% (31). q 

DISCUSSION

Various types of research describing the use of 
PRF in ENT surgery were included in the li

terature review. The majority of those studies as-
sessed the application of PRF in rhinology and 
otology surgery. Regarding the regeneration of the 
tympanic membrane following myringoplasty, all 
investigations have indicated excellent closure 
rates with the application of PRF. Many of them 
imply that the use of PRF may minimize the hea
ling time of acute perforations and the incidence 
of infections in comparison to controls. Some of 
the selected studies reported the contribution of 
PRF to tympanoplasty-related hearing improve-
ment. The majority of studies in rhinology have 
focused on the use of PRF in rhinoplasty. As with 
other rhinology treatments such as septoplasty and 
endoscopic sinus surgery, the results appear promi
sing. PRF appears to promote the repair of nasal 
mucosa and has a good effect on postoperative 
olfactory function and pain. Few studies have been 
conducted on the subject of laryngology. Howe
ver, it appears that PRF may be advantageous for 
the treatment of vocal cord paralysis and reduces 
the occurrence of pharyngocutaneous fistula after 
total laryngectomy by promoting recovery. q 

CONCLUSION

Each article utilized different experimental and 
control groups as well as different procedures, 

evaluation methods and follow-up periods. As a 
result, it is impossible to draw safe conclusions 
about the value of platelet-rich fibrin in ENT sur-
gery. However, all studies included in the present 
review indicate that PRF is generally beneficial to 
the healing process, and no harmful side effects 
have been reported. Although it appears that 
PRF is a safe and useful material for use in ENT 
surgery, additional research is necessary to cor-
roborate this idea. q

Conflicts of interest: none declared.
Financial support: none declared.
Authors’ contribution: All authors have 

participated in (a) conception and design; (b) 
drafting the article or revising it critically for 
important intellectual content; and (c) approval 
of the final version.



678 Maedica
  

A Journal of Clinical Medicine, Volume 18, No. 4, 2023

PRF in Otorhinolaryngology

References

1. 	 Fan Y, Perez K, Dym H. Clinical Uses of 
Platelet-Rich Fibrin in Oral and 
Maxillofacial Surgery.  
Dent Clin North Am 2020;64:291-303.  
doi: 10.1016/J.CDEN.2019.12.012.

2. 	 Stavrakas M, Karkos PD, Markou K, 
Grigoriadis N. Platelet-rich plasma in 
otolaryngology.  
J Laryngol Otol 2016;130:1098-1102.  
doi: 10.1017/S0022215116009403.

3. 	 Karimi K, Rockwell H. The Benefits of 
Platelet-Rich Fibrin.  
Facial Plast Surg Clin North Am 2019;27:331-340.  
doi: 10.1016/J.FSC.2019.03.005.

4. 	 Choukroun J, Adda F, Schoeffler C, 
Vervelle A. The opportunity in  
perio-implantology: The PRF.  
undefined. Published online 2001.

5. 	 Dohan DM, Choukroun J, Diss A, et al. 
Platelet-rich fibrin (PRF): a second-
generation platelet concentrate. Part II: 
platelet-related biologic features.  
Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod 2006;101.  
doi: 10.1016/J.TRIPLEO.2005.07.009.

6. 	 Dohan Ehrenfest DM, Rasmusson L, 
Albrektsson T. Classification of platelet 
concentrates: from pure platelet-rich 
plasma (P-PRP) to leucocyte- and 
platelet-rich fibrin (L-PRF).  
Trends Biotechnol 2009;27:158-167.  
doi: 10.1016/J.TIBTECH.2008.11.009.

7. 	 Eid AM, Ebada HA, El-Fattah AMA, 
Tawfik A. Platelet-rich fibrin: an 
autologous biomaterial for healing 
assistance of pharyngeal repair in total 
laryngectomy.  
Eur Arch Otorhinolaryngol 2021;278:463-470. 
doi: 10.1007/S00405-020-06404-X.

8. 	 Reksodiputro MH, Hutauruk SM, 
Widodo DW, et al. Platelet-Rich Fibrin 
Enhances Surgical Wound Healing in 
Total Laryngectomy.  
Facial Plast Surg 2021;37:325-332.  
doi: 10.1055/S-0040-1717083.

9. 	 Reksodiputro MH, Hutauruk SM,  
Koento T, et al. Randomised clinical trial: 
Effect of administering platelet-rich fibrin 
to autologous fat tissue in injection 
laryngoplasty for vocal cord paralysis.  
Ann Med Surg 2021;68.  
doi: 10.1016/J.AMSU.2021.102564.

10. 	Kovacevic M, Riedel F, Wurm J, Bran GM. 
Cartilage Scales Embedded in Fibrin Gel. 
Facial Plast Surg 2017;33:225-232.  
doi: 10.1055/S-0037-1598184.

11. 	Kovacevic M, Kosins AM, Göksel A, et 
al. Optimization of the Soft Tissue 
Envelope of the Nose in Rhinoplasty 
Utilizing Fat Transfer Combined with 
Platelet-Rich Fibrin.  
Facial Plast Surg 2021;37:590-598.  
doi: 10.1055/S-0041-1723785.

12. 	Yan D, Li SH, Zhang AL, et al. A Clinical 
Study of Platelet-Rich Fibrin Combined 
With Autologous High-Density Fat 
Transplantation in Augmentation 
Rhinoplasty.  
Ear Nose Throat J. Published online 2021. 
doi: 10.1177/01455613211016902.

13. 	Gode S, Ozturk A, Klsmall E, et al. The 
Effect of Platelet-Rich Fibrin on Nasal Skin 
Thickness in Rhinoplasty.  
Facial Plast Surg 2019;35:400-403.  
doi: 10.1055/S-0039-1693436.

14. 	Gode S, Ozturk A, Berber V, Klsmall E. 
Effect of Injectable Platelet-Rich Fibrin on 
Diced Cartilage’s Viability in Rhinoplasty. 
Facial Plast Surg 2019;35:393-396. 
doi: 10.1055/S-0039-1693035.

15. 	Santos M, Ribeiro A, Almeida E Sousa C, 
et al. Shaved Cartilage Gel Versus Diced 
Cartilage on Final Dorsal Camouflage: 
Prospective Study of 200 Patients.  
Facial Plast Surg aesthetic Med  
2021;23:164-171.  
doi: 10.1089/FPSAM.2020.0180.

16. 	Manoel MP, Élia ÉC, Luciana LR, et al. 
Use of the Autologous Membrane in 
Structured Rhinoplasty: An Alternative to 
Camouflaging and Filling.  
Plast Reconstr surgery Glob Open 2020;8.  
doi: 10.1097/GOX.0000000000003056.

17. 	Tutar B, Ekincioglu E, Karaketir S, et al. 
The impact of platelet-rich fibrin (PRF) on 
olfactory function and pain after 
septoplasty operations.  
Eur Arch Otorhinolaryngol 2020;277:1115-1120.  
doi: 10.1007/S00405-020-05839-6.

18. 	Sari H, Karaketir S, Kumral TL, et al. The 
effect of platelet-rich fibrin (PRF) on 
wound healing, adhesion, and hemostasis 
after endoscopic sinus surgery in patients 
with nasal polyposis.  
Am J Otolaryngol 2021;42.  
doi: 10.1016/J.AMJOTO.2021.103010.

19. 	Chang CF. Using platelet-rich fibrin 
scaffolds with diced cartilage graft in the 
treatment of empty nose syndrome.  
Ear Nose Throat J. Published online 2021. 
doi: 10.1177/01455613211045567.

20. 	Rasmussen J, Ruggeri C, Ciraolo C, et al. 
Application of Fibrin Rich in Leukocytes 
and Platelets in the Reconstruction of 
Endoscopic Approaches to the Skull Base. 
World Neurosurg 2018;118:32-41.  
doi: 10.1016/J.WNEU.2018.06.180.

21. 	Khafagy YW, Abd Elfattah AM,  
Moneir W, Salem EH. Leukocyte- and 
platelet-rich fibrin: a new graft material in 
endoscopic repair of spontaneous CSF leaks.  
Eur Arch Otorhinolaryngol 2018;275:2245-2252.  
doi: 10.1007/S00405-018-5048-7.

22. 	Habesoglu M, Oysu C, Sahin S, et al. 
Platelet-rich fibrin plays a role on healing 
of acute-traumatic ear drum perforation.  

J Craniofac Surg 2014;25:2056-2058.  
doi: 10.1097/SCS.0000000000001140.

23. 	Gür ÖE, Ensari N, Öztürk MT, et al. Use 
of a platelet-rich fibrin membrane to repair 
traumatic tympanic membrane 
perforations: a comparative study.  
Acta Otolaryngol 2016;136:1017-1023.  
doi: 10.1080/00016489.2016.1183042.

24. 	Hosam M, Shaker M, Aboulwafa A. 
Effect of topical use of platelet-rich fibrin 
in repairing central tympanic membrane 
perforation using the endoscopic inlay 
butterfly cartilage myringoplasty 
technique.  
Egypt J Otolaryngol 2017;33:557-563.  
doi: 10.4103/EJO.EJO_7_17.

25. 	Nair NP, Alexander A, Abhishekh B,  
et al. Safety and efficacy of autologous  
platelet-rich fibrin on graft uptake in 
myringoplasty: A randomized controlled 
trial.  
Int Arch Otorhinolaryngol 2019;23:77-82.  
doi: 10.1055/S-0038-1649495.

26. 	Gökçe Kütük S, Özdaş T. Impact of 
platelet-rich fibrin therapy in 
tympanoplasty type 1 surgery on graft 
survival and frequency-specific hearing 
outcomes: a retrospective analysis in 
patients with tympanic membrane 
perforation due to chronic otitis media.  
J Laryngol Otol 2019;133:1068-1073.  
doi: 10.1017/S0022215119002391.

27. 	Riaz N, Ajmal M, Khan MS. Efficacy of 
platelet rich fibrin in myringoplasty. 
Pakistan J Med Sci 2021;37:1-5.  
doi: 10.12669/PJMS.37.1.3059.

28. 	el Awady MK, Sharkawy MEL,  
abo Mohamed NM. Effect of addition of 
platelet-rich fibrin to tragal perichondrium 
graft in the endoscopic trans-canal 
myringoplasty.  
Egypt J Otolaryngol 2021;37.  
doi: 10.1186/S43163-021-00068-Y.

29. 	Turhal G, Ozturk A, Kirazli T, Kaya I.  
A Comparative Study: Platelet-Rich Fibrin 
Packing as an Alternative to the 
Absorbable Gelatine in Tympanoplasty.  
J Int Adv Otol 2022;18:405-410.  
doi: 10.5152/IAO.2022.21378.

30. 	Kumar RD. Application of Platelet Rich 
Fibrin Matrix to Repair Traumatic 
Tympanic Membrane Perforations:  
A Pilot Study.  
Indian J Otolaryngol Head Neck Surg 
2019;71:1126-1134.  
doi: 10.1007/S12070-017-1239-6.

31. 	Shukla A, Kaurav YS, Vatsyayan R.  
Novel Use of Platelet Rich Fibrin 
Membrane in Transcanal Myringoplasty: 
A Prospective Study.  
Indian J Otolaryngol Head Neck Surg 
2020;72:355.  
doi: 10.1007/S12070-020-01851-8.


