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Background and Objectives Fat myringoplasty is a simple, fast, and effective procedure
for repairing tympanic membrane (TM) perforations. The aim of this study is to evaluate the
surgical outcomes of pure-fat myringoplasty for small TM perforations at our hospital and re-
view the current knowledge regarding fat myringoplasty, with consideration of the effective-
ness of additional substances used in the treatment of small TM perforations.

Subjects and Method We retrospectively studied 41 patients who underwent pure-fat my-
ringoplasty at our hospital from March 2008 through April 2019 and were followed up for at
least 2 months thereafter.

Results Of 41 patients, 16 were males and 25 were females, with the mean age of 48 (male,
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9—75 years; female, 16—65 years). All perforations were classified as small perforations, rang-
ing from 1% to 17% of the TM. The overall success rate was 92.7%, with the TMs of 3 pa-
tients (7.3%) failing to close. Air-bone gap (ABG) decreased in 19 out of 24 patients who un-
derwent both preoperative and postoperative pure tone audiometric examinations. The mean
ABG was 4.42 dB (n=24; paired-t test, p=0.001; 95% confidence interval, 1.77—7.07). The lit-
erature review revealed that TM closure success rate of over 80% was associated with pure-fat
myringoplasty, while the TM closure success rate for fat myringoplasty with additional sub-
stances was 85% to 100%.
Conclusion Our study revealed a high TM closure success rate and good hearing outcomes
are associated with pure-fat myringoplasty. Pure-fat myringoplasty seems to be sufficient for
repairing small TM perforations.

Korean J Otorhinolaryngol-Head Neck Surg 2021;64(10):711-9

Keywords Myringoplasty; Tympanic membrane; Tympanic membrane perforation.

brane (TM) perforations to improve hearing, reduce suscep-
1.2)

Introduction
tibility to middle ear infection, and enable water activities.

The aim of myringoplasty is to repair of tympanic mem-  Several materials such as fascia, skin, perichondrium, carti-
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lage, and paper have been used for myringoplasty.” Among
them, fat is a remarkable material, known to have a potential
for invigorating the regeneration of the fibrous layer and ad-
vancing revascularization. Fat used for graft stimulates vascu-
lar endothelial growth factor, transforming growth factor- beta,
platelet-derived growth factor, and fibroblast growth factor."*”

In 1962, Ringenberg was the first to fat as a material for TM
perforation repair.*” Since then, fat myringoplasty has been
considered an alternative technique to conventional myringo-
plasty by many surgeons.”®” Fat myringoplasty is a simpler,
faster, and cost-effective office-based procedure that can be
conducted under local anesthesia."'” Moreover, postauricular
fat is easily harvestable in surgical field, and myringoplasty
using fat is associated with less morbidity.

In terms of surgical outcomes, several previous publications
have reported similar TM closure rates between myringo-
plasties using fat and those using other materials.”"” There-
fore, fat is recognized as a suitable myringoplasty material.""”
Recently, some authors have recently suggested substances,
such as hyaluronic acid (HA) and platelet-rich plasma (PRP),
for use in conjunction with fat to improve success rates asso-
ciated with fat myringoplasty.'"*"%

This study aimed to evaluate surgical outcomes associated
with pure-fat myringoplasty for small TM perforations at our
hospital and to review the current knowledge about fat myrin-
goplasty, with consideration of the effectiveness of addition-

al substances.

Subjects and Methods

Study population and surgical procedures

We retrospectively reviewed the medical records of 41 pa-
tients who were diagnosed with TM perforations and under-
went pure-fat myringoplasty procedures between March 2008
and April 2019 at our hospital. All patients satisfied follow-
ing criteria: 1) central perforation, 2) perforation present for
at least 6 months, 3) no evidence of active chronic otitis me-
dia, cholesteatoma or retraction pocket formation. Most pa-
tients underwent temporal bone computerized tomography
preoperatively, with the exception of several patients with TM
perforation due to previous ventilation tube insertion. All of
patients were followed up for at least 2 postoperative months.
The data analyzed in this study included age, sex, size and
cause of TM perforation, and the results of pure tone audiom-
etry (PTA). The size of TM perforation was graded according
) S15)

to classification of Saliba’s™ subdivision; small perforation
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(less than 25%), medium perforation (more than 25%, less than
50%), large perforation (more than 50%, not total), and total
perforation (100% or total).

All fat myringoplasty procedures were simple and were per-
formed under sterile conditions by single surgeon (J.C.) us-
ing the transcanal approach with a consistent method for all
patients. The ear lobe and external auditory canal (EAC) were
infiltrated with 1% lidocaine with 1:100000 epinephrine. The
TM perforation margins were trimmed circumferentially un-
der a microscope. Then suitable fat tissue was harvested from
the posterior ear lobe. After some pieces of gelfoam were
placed in the middle ear, the harvested fat tissue was inserted
through the perforation as a champagne cork. After the fat
tissue was placed, it was carefully pulled back so that half of
the graft was above the perforation to secure eversion of the
TM margins. The EAC was packed with some pieces of gel-
foam soaked with antibiotic otic solution (0.3% ofloxacin so-
lution). An oral antibiotic and otic solution were prescribed
for 1 to 2 postoperative weeks.

Assessment of postoperative outcomes and
literature summary

A retrospective review was conducted focusing on audio-
metric outcomes and the TM closure rate. Additionally, we
identified the size, causes, and sites of TM perforation. We
used picture archiving and communication system program to
accurately measure TM perforation size. The percentage of
perforation size to the total TM size was calculated (Fig. 1A).

The mean threshold for PTA was calculated by averaging
the hearing thresholds at 4 frequencies (500, 1000, 2000, and
4000 Hz). The TM perforation closure rate and change of air-
bone gap (ABG) were analyzed after at least 2 postoperative
months.

Statistical analysis

All values are shown as mean=standard deviation. We used
the paired t-test to evaluate whether there was a difference be-
tween preoperative hearing status and post-operative hear-
ing outcomes. Also, the Mann-Whitney test and the Kruskal-
Wallis test were used to evaluate the difference in postoperative
hearing change according to the cause and location of TM
perforations. Statistical analyses were performed using R,
version 3.5.0 (R Foundation for Statistical Computing, Vien-
na, Austria). p values less than 0.05 were considered statisti-
cally significant.
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Fig. 1. Results of pure-fat myringoplasty. A: Perforation size was calculated as a ratio of perforation size (black box) and total TM size
(yellow box). B: Al site was most common in small perforation. C: The 19 out of 24 patients improved postoperative ABG. TM, tympanic
membrane; PS, posterosuperior; AS, anterosuperior; Pl, posteroinferior; Al, anteroinferior; ABG, air-bone gap.

Table 1. Causes of tympanic membrane perforations (n=41)

Cause n (%)
Previous tympanoplasty 20 (48.8)
Previous ventilation tube insertion 7017.1)
Chronic inflammation 6(14.6)
Trauma 5(2.2)
Incidental finding 3(7.3)

Ethics statement
This study was approved by the Institutional Review Board
(IRB) of our hospital (IRB number: 2018AS0036).

Results

Postoperative outcomes of pure-fat myringoplasty
Forty-one patients were included in the study: 16 males and
25 females. The mean age was 48 (range among males, 9—75
years; range among females, 16—65 years). All patients had
small perforation, ranging from 1% to 17% of the TM. An-
teroinferior TM perforations were the most common (29/41,
70.7%), followed by posteroinferior (10/41, 24.4%), anterosu-

Table 2. The closure rate of tympanic membrane after pure-fat
myringoplasty

Success Failure Total
> el (n=38[92.7%)) (n=3[7.3%]) (n=41)
Male 48 (9-75) 15 1 16
Female 48 (16—65) 23 2 25

perior (1/41, 2.4%), and posterosuperior (1/41, 2.4%) (Fig. 1B).

Previous tympanoplasty was the most common cause of
TM perforations (20/41, 48.8%), followed by previous ventila-
tion tube insertion (7/41, 17.1%), chronic inflammation (6/41,
14.6%), trauma (5/41, 12.2%), and incidental finding (3/41,
7.3%) (Table 1). TM closure was successful in 38 of the 41 pa-
tients (92.7%) after pure-fat myringoplasty (Table 2). In the
3 cases with TM closure failure, there was no specific differ-
ence from the successful group in the perforation location,
cause, and size. There were no postoperative complications
such as infection in all patients.

Of the 41 patients, 24 patients underwent both preoperative
and postoperative PTA, 19 of whom showed postoperative

hearing gains. The mean value of hearing changes (preoper-
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ative ABG - postoperative ABG) was 4.42 dB, statistically
significant results (n=24; paired t-test; p=0.001, 95% confi-
dence interval, 1.77—7.07) (Fig. 1C). Even in the group that did
not improve hearing, a detailed analysis showed that there
was no or slight change in hearing after surgery, or only a rel-
ative deterioration within the normal hearing range.

Discussion

Since Ringenberg® first introduced ear lobe fat as a graft for
TM perforations in 1962, several modifications for improv-
ing surgical outcomes have been introduced, including ad-
junctive graft substances.” In the present study, we analyzed
surgical outcomes of pure-fat myringoplasty for small TM
perforations at our hospital, and we summarized surgical re-
sults associated with pure-fat myringoplasty and those asso-
ciated with fat myringoplasty with additional substance in
the last 10 years.

TM perforations spontaneously healed via eminent auto-
regeneration, which is explained by regeneration of the outer
squamous epithelium (a centrifugal migration of keratin and
proliferation of epithelium) and a formation of a newly created
fibrous layer. However, the outer squamous epithelium grows
into the inner mucosal side, which inevitably results in a per-
sistent perforation.”" In general, it has been suggested that
perforation size appears to be the most important factor for
determining operative success rates, and the selection of small
perforations seems to be ideal for fat myringoplasty, as with
conventional myringoplasty.'” In terms of perforation size, clo-
sure success rates for large perforations (>30% of TM) have
been reported to be significantly lower than those for small
perforations."” Meanwhile, Kim, et al.” reported that perfo-
ration size had no significant bearing on TM closure success
rate. Table 3 shows that closure success rates are generally
lower in association with larger perforations. Many reports
of studies limited to investigations of small perforations re-
port success rate >80% like our study."***”

Many researchers have demonstrated appropriate indica-
tions or conditions for fat myringoplasty.”*'**" We summarize
2 sets of representative criteria. First, Fiorino and Barbieri”
suggested that 1) the interval since a previous surgery should
be >6 months; 2) perforation of the pars tensa should be no
larger than 5 mm; 3) there should be non-marginal localiza-
tion, i.e., involving the annulus or exposing the malleus han-
dle; 4) there should be no calcific plaques or atrophic areas ad-
jacent to the perforation; 5) the mucous layer in the tympanic
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cavity should appear normal; 6) there should be no acute in-
flammation; 7) no middle ear discharge in the last 3 months;
8) no evidence of cholesteatoma; 9) no planned ossicular re-
construction; 10) and no major eustachian tube dysfunction.

Second, Malafronte and Filosa.'”

proposed the following cri-
teria: 1) absence of granulomatous tissue and cholesteatoma,
2) absence of ossicular chain interruption, and 3) perforation
size of up to 35% of the eardrum surface. We believe that al-
though these criteria are not absolute guidelines, they suggest
good surgical conditions for fat myringoplasty.

HA and PRP have been chiefly used in fat myringoplasty
as additional substances in the last 10 years. HA is a compo-
nent of the extracellular matrix and is known for being highly
biocompatible. Additionally, HA has a potential for stimulat-
ing regeneration of the fibrous layer, supports excess keratin
formation of the outer epithelial layer, and also promotes a cen-
tripetal migration of the outer epithelial layer during TM heal-
ing."™*? It is known that liquid form of HA can be used in the
middle ear, as its solid polyester form is perfectly reabsorbed
within 8 weeks. " Based on these characteristics of HA, some
researchers have reported fat myringoplasty with HA to have
superior success rates than pure-fat myringoplasty,” however,
our study data reveal pure-fat myringoplasty to be sufficient
for small TM perforations. These findings are in agreement
with those of previous studies comparing surgical outcomes
between pure-fat myringoplasty and fat myringoplasty with
HA™ as well as those solely reporting outcomes associated
with pure-fat myringoplasty.**"****”” PRP is an autologous
blood product that includes many concentrated autologous
growth factors and essential proteins for tissue regeneration;
therefore, some researchers have believed that PRP has the
potential to not only promote healing of TM perforations and
prevent TM dehydration but also stimulate centripetal migra-
tion of the outer epithelial layer.””” With these characteristics
of PRP, some researchers have documented that fat myrin-
goplasty with PRP allows TM closure success rates exceed-
ing 85%,"'¥ reporting higher success rate than those associ-
ated with pure-fat myringoplasty.””

Outcomes of pure-fat myringoplasty and fat myringoplas-
ty with additional substances reported in the literature of the
last 10 years are summarized in Tables 3 and 4.

Table 3 shows success rates of 42.9% to 100% associated
with pure-fat myringoplasty. In every report except that of
Saliba, et al.,” pure-fat myringoplasty was associated with
postoperative hearing gains or, at least, no worsening of the
ABG. Meanwhile, Table 4 shows higher success rates (80%—



Outcomes of Fat Myringoplasty I Lee MK, et al.

(%P°G 1) Ww £
(%001) Ww 9
€10e SAl}DadsoIg we ap (9°6) ¥zl XA WA (%L 11) ww g 06 o¢ cey 1P 4o 00
ap (19) €'le ap (Lv)Tee (%1°61) %0E <
v10¢C oAlDads0ley w g'8e ap (r'9) LTl ap (€9) 1'61 (%V'98) %0E> Lv8 €81 6v1)v'9e (1P e uno
(%001) WL JO %S/
(%0) WL 4O %S/—~%0S
(%1°£8) WL 1O %05-%52
S10T BAl}0ads0Ig w9 ap 0've ap0ee (%€'€€) WL 0 >%52 6Ty vl (l2) 8y ,PAPS PUD IUDIYDZ|Y
(%001) Ww 9—¢
910¢C aAloadsosey we/l ap o¢l apole (%1'¥8) Ww ¢> 118 S o¢ e 1P+ uNo
1581 8y} Ul obupyd ou
‘%0°81 Ul uoypiousiop 9°Z8 (Vi GIz
1102 AysiBal Ayionb [ouolpN A z-w g ‘%9 /L Ul DV JO juswsroidul| pajodal joN G'98 192 Sl> & 10 48 ‘pun|Bieg
(%8'0/) WW 0'v—5'C
(%5°G9) WW 0'C-G"L
£10¢C oAlDadsol ey wel ap (8'6) 8'8 ap (8'9) 0CL (%1'85) WW 0'1-50 v y9 /8 (S'12) voe @ 1P $O "UOssjNUY
SOSD JO %9°C4 Ul
PBASIYDD SOM gp 01
810¢ SAl}0ads0Ig hgg UIUHM 8INSOID DFY 9P '8l WL 40 %5¢> T szl o7 ol IP }o "SjuolDIPW
810¢ oAlDadsoley we ap (Z€) ¥'8l ap (9°¢) 8°0C WL 40 %0S-%S5C 09 14 (8v) €S 110 $o ‘PPNO4
pa|jolpuod (%08) Ww G—¢
6107 PS8ZIWOPUDI SAIOSdsOId w9 9P (S0°0) €82 9P (81°0) 90°0C (%S/) Ww € > §29 oy (§5°0) §5°0€ /1P }o "INOPUDW
(%¥"vy) WW y—g
020 SAloadsouey w Lzl ap (¥6'9) 18¥L 9P (§9°S) €¥¢C (%001) W z—1 8'¢8 e (150l 6'le o 1P+ 'NZesa
(8z1s uolpIoyad (%) eipd
IDBA uolpINP (as) ogav (as) ogv 0} BuIpI022D $5900NS EENele}
Apnjs Jo uBiseqg (@s) (A) eby Apnis
paysiiand dn-mo||04 BAI}DISd0JSOd aAlpIadosId 9]0 $$922NS 8INSO|D) 2INSO|D JO "ON
o7IS UolploLIed [|0IBAO

sieak Q| 1se| 8y} jo ainjesay| ayy woly AyseidobunAw jey-aind Jo s)nsay "¢ a|qel

www.kjorl.org 715



Korean J Otorhinolaryngol-Head Neck Surg 1 2021;64(10):711-9

UOIONPUOD JID DV ‘AljaWIoIPND 8uol-2ind V4 ‘euniquieul DIUDdWA} ‘W1 :doB euog-iIb ‘HgY ‘UOIDIASP PIOPUDIS ‘dS

$9S02 9 Ul 8BUDYD OU
'SOSDD / Ul JuswaAoidwil gp Q| >

's9SPD 9§ Ul selouanball yosads o

(%€7€€) Ww G <
(%€726) WW G—¢

oloe SAI}oadsoleY w o< fuswaroidwi Buupay gp 0Z—01 (%1°£6) W ¢ > [ ¥9 ¥'8¢ e P4
(%0'SL) %0€ <
(%001) %0€—-%0C
(%5°9£) %0C—%01
L0z SAl}Oads0l8Y w /7 apP (G4 erl ap (G°4) €81 (%Lv6) %01 > /8 or rl) 805 1P 1o "y
4104 SAI}>9ds0ld wgle ae (F'el) €8l ap (1°6) 6'Sl WL O %G5C> (WA 44 (12°¢) 9Z°1L 1 Lo i=Riele]iefy
(404 [O21IqUIN PasN)
4104 aAldadsoley wg pajiodal joN WL 1O %S5C> 00l 8¢ (8'¢) 98 o 10 }o ‘Buomy
(%0°09) %0S—%0%
(%5°9£) %0V —%0€
(%8'€6) %0€—%0T
$9s0O /g Ul ebupyd ou ‘gp (§°1) €6 (%V'¥6) %0C—%01
joaer4 SAl}oadsold w9 1S9SPD ¢ Ul DV JO jusularoidu| (%001) %01-%0 7'q8 Z8 (T9) 9Ly (1P o SIPIULUDISUOY
(8zIs uolpIoyed AQ 8)0.
$$900NSs pajiodal jou)
Wwwi §'¢-G'¢
WWw y'¢—G"1
€10C BAl}>9ds0ld we-g a9l dp 9'€C wwi G| > 14 0s €/C 6zINOd pup 283NN
(8z1s uopIoad (%) eipl
ID9A uounINP (@s) o9v (@s) ogv 0} BuIpIo2oD $$900NS ENele)
Apnis Jo uBiseqg (@s) (A) eby Apnis
paysiiand dn-mo||04 oAIpI8d0}sOd aAlpIadoald 9D $$900NS 8INSO|D) 2INsolo JO "ON
97IS UOIIDIOLIS [[e¥=YNe)

(panuiuoo) sieak (| 1se| ay} Jo ainjesay| ayy woly AyseidobunAw je-aind Jo s)nsay "¢ a|qel

©
—

N~



Outcomes of Fat Myringoplasty I Lee MK, et al.

UOIONPUOD JID ‘DY ‘AljaWIoIPND auol-aind V] ‘euniquieul DIUDdWA} ‘W1 :doB auog-IIb ‘HgY ‘UOIIDIASP PIOPUDIS ‘dS

(%88) %S/ <
(%06) %5/-0S
(%E£6) %0S-ST

L10Z aAloadsoley wzl gp 10l 4P 82z (%Y 6) %ST> 1'T6 PIOD DUOINIPAH (€1 (81) 9’8y /1o }o ‘oaIos
zloz aAl0ads0ld w/2ye aP ('8 69 9P (8Cl) 00T WL JO %GZ > 06 PIOD DUCINIPAH QS (€5°€) 8911 <10+ ‘oaos
(%L799) %SL<
(%001) %5/-0S
(%0S) %05-52
S10z BA}02ds0ld w9 ap0s 9P 0ze (%001) %ST > 08 PIoo DUCINPAH Ol (G154 +PAlIPS PUD JUDIYDZY
(%6°06) W 9—-¢
910z aAoadsolay wz'lz 9P 0'Gl gp 06l (%0°68) Wl £> L'/8 PIOD DUOINIPAH  |€ o1 &Pt uno
ap (6¢) 1'£1 gp (8°¢) £'02 /8 PIOD DUCINIPAH €2 9 1've
810z aAloedsol ey we e (£7) €91 gp (S°¢) 1'0z WL JO %05-5¢ £68  pwspid you-eeiold 1z ¥9) ¢eLe 10 1 ‘pONO4
P9||0Ju0D
paziuopun.
610C BAl}0ads0ld we 9P 99 9P 9L0C WL IO %0S—%ST 88 owsold you-jeeiold G (9°11)80¢ /10 1 "INOPUDW
(%001) Ww -7
020z aAldadsoleY worl 4P (¥8'9) S'L 4P (§8'€)S¢  (%001) Wwi z—1| 00l owsold you-joeiold  z¢ (€1°6) 6'€C oz 10 4 'N1zQsi3
(szis uoypioped (%) 81PI
I0BA Apnjs Jo uonpINp (@s) ogv (as) ogv 0} BUIpIODOD 8jpJ  $5900NS 20uDpisgns =N ele)
(As) (A) eby Apnis
paysiiand ubisaqg dn-mojjo4 SAIIDId0}SOd SAllpIedoBld  $$820NS 8INSOID)  BINSO|D |ouUoHIPPY JO 'ON
97IS uoljblojiad I0I8AO

sieak | 1se| 8y} JO ainjela}l| 8y} wolj saoueisans [euonippe yim AysejdobunAw jey Jo synsay “f ajgel

www.kjorl.org 717



Korean J Otorhinolaryngol-Head Neck Surg 1 2021;64(10):711-9

100%) associated with fat myringoplasty with additional sub-
stances, such as HA and PRP. However, in studies limited to
small perforations, the success rates associated with pure-fat
myringoplasty have been comparable to those associated with
fat myringoplasty with additional substances.™'"****

Applying additional substances can be helpful for achiev-
ing better TM closure success rate. However, the benefit of
additional substances is unclear in the context of small per-
forations. Pure-fat myringoplasty for small perforations was
associated with a TM closure rate >90% in our study and has
been associated with success rates >80% in articles published
in the last 10 years. These outcomes are not much different
from those associated with fat myringoplasty with additional
substances. Furthermore, the use of additional substances in-
evitably not only lengthens operation times and requires ad-
ditional surgical procedures, but it also increases operation
costs. Therefore, pure-fat myringoplasty should be considered
for patients with small TM perforations.

In audiologic results, most studies of pure-fat myringoplasty
including our study, reported decreased postoperative ABG,
and all studies of fat myringoplasty with additional substanc-
es in our literature review reported diminished postoperative
ABG findings. Only one study reported that improved ABG
results associated with pure-fat myringoplasty compared with
those associated with fat myringoplasty with HA.” In RRP
studies, there was no statistically significant difference in hear-
ing gain when comparing pure fat myringoplasty and fat my-
ringoplasty with PRP.*” Since our study was a retrospective
study, direct comparison of whether additional substances
were required for fat myringoplasty for small TM perforations
was difficult. Additionally, the follow-up period was relatively
short.

However, we can confirm that the results of pure-fat my-
ringoplasty are comparable with those of fat myringoplasty
with additional substances for small TM perforations based
on the literature review and our results.

In conclusion, our study revealed a high closure success
rate and good hearing outcomes associated with pure-fat my-
ringoplasty for small perforations. We believe that pure fat
myringoplasty is a suitable procedure for small TM perfora-
tions. However, further studies will be required to directly com-
pare pure-fat myringoplasty and fat myringoplasty with addi-
tional substances specifically for small perforations. Moreover,
applying additional substances could be helpful for achiev-
ing better closure success rates for medium-sized or larger
perforations.
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