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Background and Objectives Endoscopes are recently being used to manage various mid-
dle ear surgeries including ossiculoplasty. Here, we investigated hearing results of endoscopic
ossiculoplasty and surgeon’ learning curve in gaining endoscopic ossiculoplasty proficiency.
We compared the results with those of microscopic ossiculoplasty.
Subjects and Method We analyzed 48 patients of ossiculoplasties performed from 2010 to
2020. Patients were divided into three groups: microscopic technique group (n=16); endoscop-
ic early phase group (n=16); endoscopic late phase group (n=16). Operation time and hearing
results including postoperative air-bone gap (ABG) and ABG closure were analyzed. Hearing
outcomes were considered “successful” when the postoperative ABG was less than 20 dB and
considered “excellent” when ABG was less than 10 dB. The learning curve of the outcomes
were analyzed.
Results Both operation time and postoperative ABG showed decreasing tendency, but only
operation time showed statistical significance. The ratio of successful and excellent operations
improved, but did not show statistical significance. Improvement in learning curve was not
statistically significant presumably due to the lack of patient numbers.
Conclusion Surgeon’s proficiency of endoscopic ossiculoplasty was correlated with the im-
proved clinical outcomes, and proficiently conducted endoscopic ossiculoplasty could be used
as a surgical technique comparable to microscopic ossiculoplasty.
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= AR B3 Fou|et Aol UrERR] FSkTH(15.5 dB
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2Ath(p=0421) (Fig. 10).
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Table 1. Demographics and characteristics of study population (n=48)

Type of ossiculoplasty

Variables Microscopic Endoscopic early phase Endoscopic late phase p-value
(n=16) (n=16) (n=16)
Male:female ratio 9:7 1:1 9:7
Age (yr) 45 (35.5-54.5) 48 (34.0-62.0) 51(32.0-70.0) 0.698
Right ears 56.25 62.5 50 0.933
COM history 50 50 56.25 >0.999
Cholesteatoma present 31.25 31.25 18.75 0.551
Staged op. 68.75 62.5 56.25 0.933
Intact canal wall mastoidectomy 43.75 37.5 37.5 0.781
Open cavity mastoidectomy 25 25 18.75 0.850
PORP:TORP ratio 10:6 10:6 11:5 >0.999

Data are presented as median (IQR) or percentage. COM, chronic ofitis media; PORP, partial ossicular chain replacement pros-

thesis; TORP, total ossicular replacement prosthesis

680
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Fig. 1. Results of ossiculoplasty according to technique. A: Operation time. B: Postoperative ABG. C: ABG closure. D: Excellent and suc-
cessful rate. *p<0.05. ABG, air-bone gap; EE, endoscopic early phase group; EL, endoscopic late phase group.

Table 2. Clinical outcomes and statistical significance

Type of ossiculoplasty

Variables p-value
Microscopic Endoscopic early phase Endoscopic late phase

Preoperative ABG (dB) 29.5(22.0-37.0) 34.0 (23.0—-45.0) 30.5 (21.5-39.5) 0.316
Postoperative ABG (dB) 15.5 (6.5-24.5) 15.0 (3.0-21.0) 7.5(-1.5-16.5) 0.086
Mean ABG closure (dB) 15.0 (4.5-25.5) 20.0 (6.0—-34.0) 20.5 (13.0-28.0) 0.421
Operation time (min) 65.0 (53.5-76.5) 59.0 (45.0-73.0) 50.0 (42.0-58.0) 0.009*
Excellent case 5.0 (31.3) 6(37.5) 10.0 (62.5) 0.266
Successful case 10.0 (62.5) 13.0(81.3) 14.0 (87.5) 0.319

Data are presented as median (IQR) or n (%). *p <0.05
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Fig. 2. Learning curves of endoscopic ossiculoplasty in relation to outcomes. A: Operation time. B: Postoperative ABG. C: Mean ABG

closure. ABG, air-bone gap.

H .
3 U8 HQ) SHel Mo EE E 1, 424 ARbo] W
s} 3 Saigo] AL o] QIrktd HEA ol 4 A
A& Slske] fAlES ke 245 B Zojofl B §x1417]
£ A°] T83H tiAE2 $Y e 42 Ao el
o

& A Apo), pe A 7E-IE AY AolE S
t}. Jeon 0] WS YA T &0 A H w84l
et AAZ £ 2ol wEm YA 9 el Avld 4
=3 vkl w A iAol o U2 2aE Hole 4

o] glom, & Fo| oA = Ato] Folethe
TE0] EAaEH & AtolME A A SAA
2 Fojulet Zfol7h el kAN, vk o = WAl
AR A izt visf Y o] o A

lo 2 o o

71E <

AR e AR YA sEs T
[e)
=

o =L ek, o] oA UeRd HoR B

TAE EAT A BalER] §9kth Dogandt Bayrak-
tar= U1 A&l digh Ex10] 4E 9 SEw
w2 Sh5aAS el FAFAC R B, 4=
& ARbol High shgaAloll A oF 30WA| 4=, T12]al 60
B &g 7IF0R2 & AZo] HIS5H| AQEE HEH
< YERGICE & AFoae SRS Bl 3 5
Ho|| w2 gr5HAE A daesteE Sl 243
S5 AolA] =& AR BAF 4= Ao mpet Fhashe 7
FE BOA, W2 AIAE BaL, SAH R {9
olslA] ok 210 2 e Wk ohygl shgarsolA] 2
ko] YAl fA=l = AR M-S ok EoH e
g, o= FAp] 7F Aol F-oJu|dt sy A 9 HE
of Zeel= FEo 5 T 4 g Ao E Hrk
olof thgt Wk o 7 Eluto] =4 7ol ht Sh5HAS
BA% ARE Fusts wf),*? ol gt A g 5
SIA o2 AT B4 7S olgate] FHaL
FHAE ol AEES vl B A= Besirial A7)
STk

ol Aof|A H 7Hx] AlgE] A=, A TRl



o] 7k A7) wlzol AR Fofu|gt Zpol7h ASiE e
57| ol2glE 7ol Atk whebA FrHHo R o ¥
< Y S Y ' sho] F o A5E Qe A9E
LTZ3}= Zlo] Bask so g AzkE) Ml oz, o] o
TFolMe &% MY A HY A ApakE 0|85t v
WEASE, 19 o]4te] A7l

Hmste] WAL ol 549l olde Bk Bast 9l

a
il
-
!
i

& Zolek, 1211, ol Aol TFHEA) AAN 14
T W WIF 5 vlwsto] QP FRAHE A7
Grizo] Wl e Heto A ALSE 4 9UeA A7t
"ag Ao yzrssc

AEHOR, WAL o183 £&S Anlg 20 it
of Zap} ANHO R FYSE AFS HIAW, S5 AL
v RelmlabA et A0 Lehdeh WA el ot
ST BUT AT, B 5 REOR Sg Aubl
VYSP FASE Selol £ BB RIAAT, S
7 el wek S Ak o R R P B
T 2 ek o] £ AL ST A £ES 7)E
o) Wulg 43 vlma) WS o) FARE Ankg woln,
o3[l S A BET 4 U, Ha BEHA e Y
HOoRM ALST 4 9l AR BT

Acknowledgments

This study was supported by the Soonchunhyang University Re-
search Fund.

Author Contribution

Conceptualization: Jong Dae Lee. Data curation: Min Ki Lee,
Young Jeong Lee, Jeong Hyun Lee, Se A Lee. Formal analysis: Se
A Lee, Jong Dae Lee. Funding acquisition: Jong Dae Lee. Investiga-
tion: Min Ki Lee. You Young An. Methodology: Se A Lee, Jong
Dae Lee. Project administration: Jong Dae Lee. Resources: Jong
Dae Lee. Supervision: Jong Dae Lee. Visualization: Min Ki Lee,
You Young An. Writing—original draft: Min Ki Lee. Writing—re-
view & editing: Min Ki Lee, Se A Lee, Jong Dae Lee.

ORCIDs

Jong Dae Lee https://orcid.org/0000-0003-2866-9841
Min Ki Lee https://orcid.org/0000-0001-6109-124X
You Young An https://orcid.org/0000-0001-6695-7655
Young Jeong Lee  https://orcid.org/0000-0003-1273-1946
Jeong Hyun Lee https://orcid.org/0000-0003-1641-5924
Se A Lee https://orcid.org/0000-0002-6263-1903

REFERENCES
1) Kozin ED, Gulati S, Kaplan AB, Lehmann AE, Remenschneider

Learning Curve of Endoscopic Ossiculoplasty I Lee MK, et al.

AK, Landegger LD, et al. Systematic review of outcomes following
observational and operative endoscopic middle ear surgery.
Laryngoscope 2015;125(5):1205-14.

2) Sohn SJ, Park CM, Choe SH, Choi YS, Kwon SW. Endoscopic
tympanoplasty. Korean J Otorhinolaryngol-Head Neck Surg 2000;
43(6):598-603.

3) Akyigit A, Sakallioglu O, Karlidag T. Endoscopic tympanoplasty.
J Otol 2017;12(2):62-7.

4) Isaacson B, Wick CC, Hunter JB. Endoscopic ossiculoplasty. Oper
Tech Otolayngol Head Neck Surg 2017;28(1):39-43.

5) Nair S, Aishwarya JG. Endoscopic ear surgery: Our experience.
Indian J Otolaryngol Head Neck Surg. In press 2020.

6) Bennett ML, Zhang D, Labadie RF, Noble JH. Comparison of
middle ear visualization with endoscopy and microscopy. Otol
Neurotol 2016;37(4):362-6.

7) Kim HJ, Lee YJ, Kang HT, Lee SA, Lee JD, Kim BG. Comparison
of intratympanic, systemic, and combined steroid therapies for
sudden sensorineural hearing loss in patients with diabetes
mellitus. Korean J Otorhinolaryngol-Head Neck Surg 2019;62(7):
379-84.

8) Yung M, Vowler SL. Long-term results in ossiculoplasty: An
analysis of prognostic factors. Otol Neurotol 2006;27(6):874-81.

9) Yawn RJ, Hunter JB, O’Connell BP, Wanna GB, Killeen DE, Wick
CC, et al. Audiometric outcomes following endoscopic ossicular
chain reconstruction. Otol Neurotol 2017;38(9):1296-300.

10) Dornhoffer JL, Gardner E. Prognostic factors in ossiculoplasty: A
statistical staging system. Otol Neurotol 2001;22(3):299-304.

11) De Vos C, Gersdorff M, Gérard JM. Prognostic factors in
ossiculoplasty. Otol Neurotol 2007;28(1):61-7.

12) Park K, Moon SK, Choung YH, Lee JH, Mo JY. Hearing result and
its affecting factors of ossiculoplasty. J Clin Otolaryngol Head Neck
Surg 2003;14(1):105-12.

13) Kim HC, Yoo MH, Kang WS, Ahn JH, Chung JW. Factors
influencing hearing outcomes after ossiculoplasty using Polycel®
prosthesis in patients with chronic otitis medi. Korean J Audiol
2010;14(2):88-93.

14) Kartush JM. Ossicular chain reconstruction. Capitulum to malleus.
Otolaryngol Clin North Am 1994;27(4):689-715.

15) Emre IE, Cingi C, Bayar Muluk N, Nogueira JF. Endoscopic ear
surgery. J Otol 2020;15(1):27-32.

16) Das A, Mitra S, Ghosh D, Sengupta A. Endoscopic ossiculoplasty:
Is there any edge over the microscopic technique? Laryngoscope
2020;130(3):797-802.

17) Jeon MH, Chung S, Kim SH, Oh SH, Im GJ, Kim JR, et al. Safety
and effectiveness of endoscopic ear surgery: Systematic review.
Korean J Otorhinolaryngol-Head Neck Surg 2019;62(7):367-78.

18) Dogan S, Bayraktar C. Endoscopic tympanoplasty: Learning curve
for a surgeon already trained in microscopic tympanoplasty. Eur
Arch Otorhinolaryngol 2017;274(4):1853-8.

19) Ham DH, Chung WC, Choi BY, Choi JE. Learning curve of the
direct anterior approach for hip arthroplasty. J Korean Orthop Assoc
2020;55(2):143-53.

20) Kim Y, Kim YG, Kim HJ, Shin JH, Han SB, Lee SJ, et al. Learning
curves for strabismus surgery in two ophthalmologists. Indian J
Ophthalmol 2015;63(11):821-4.

www.kjorl.org 683



