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Background and Objectives This study aims to evaluate that usefulness of the endoscopic
ear surgery (EES) through the systematic review.

Subjects and Method We searched literatures in literature databases (MEDLINE, EM-
BASE, Cochrane Library, etc.). Inclusion criteria is 1) studies of patients with chronic otitis
media, otitis media with effusion, cholesteatoma, conductive hearing loss, mixed hearing loss
etc. 2) studies in which a transcanal endoscopic surgery was performed; and 3) studies in
which one or more of the appropriate medical outcomes have been reported. We excluded that
1) non-human studies and pre-clinical studies; 2) non-original articles, for example, non-sys-
tematic reviews; editorial, letter and opinion pieces; 3) research not published in Korean and
English; and 4) grey literature. Finally, 65 articles were selected and those results were ana-

lyzed.
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College of Medicine, Conclusion EES is a safe and effective technique and as it is less invasive than the micro-
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3447 Articles searched
through database searching

-

Included hand searching (n=5)

1087 Overlapping studies

\4

excluded

2300 Records excluded as

\ 4

follow:
* Animal or pre-clinical (n=42)
*Not original articles (n=195)
*Noft published in English or
Korean (n=300)
*Gray literature (n=36)
*Not performed in patients with
chronic ofitis media,
ofitis media with effusion,
cholesteatoma, conductive
hearing loss, mixed hearing
loss, perilymph fistula (n=399)
*Noft performed transcanal
endoscopic surgery (n=1227)
*Duplicate papers (n=1)
sImproper outcomes (n=100)

\ 4

Studies included in

qualitative synthesis (n=65)

Fig. 1. Flow chart of literature selection process.

Table 1. SIGN criteria for assignment of levels of evidence

Endoscopic Ear Surgery 1 Jeon MH, et al.

A,

A7 257 ol 2= Ak (Fig. 1).
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Level

Description

T++ High quality meta-analyses, systematic reviews of RCTs, or RCT with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2++ High quality systematic reviews of case control or cohort or studies
High-quality case-control or cohort studies with a very low risk of confounding or bias and a high probability that the

relationship is causal

2+ Well-conducted case-control or cohort studies with a low risk of confounding or bias and a moderate probability that
the relationship is causal

2- Case-control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not
causal

Non-analytic studies, e.g., case reports, case series
Expert opinion

SIGN: Scottish Intercollegiate Guidelines Network, RCT: randomized controlled trial
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Table 2. Study characteristics of included studies

Endoscopic Ear Surgery 1 Jeon MH, et al.

52;2;; Author (year) Indication Intervention (n) Comparator (n) eE/ei(\:i/::’l?:fe
RCT Singh et al. (2016)* CSOM Endocopic surgery (52) Microscopic surgery (48) 1+
RCT Kumar et al. (2015)?” CSOM Endocopic surgery (30) Microscopic surgery (30) 1+
RCT Lade et al. (2014)%? MCOM Endocopic surgery (30) Microscopic surgery (30) 1+
RCT Harugop et al. (2008)* TMP Endocopic surgery (50) Microscopic surgery (50) 1+
Cohort Kim et al. (2017)”” CHL Endocopic surgery (26) Microscopic surgery (80) 2+
Cohort Choi et al. (2017)7® COM Endocopic surgery (25) Microscopic surgery (48) 2+
Cohort Dogan and Bayraktar (2017)* COM Endocopic surgery (81) Microscopic surgery (30) 2+
Cohort Surmelioglu et al. (2017)% CHL Endocopic surgery (22) Microscopic surgery (24) 2+
Cohort Daneshi and Jahandideh Otosclerosis Endocopic surgery (19)  Microscopic surgery (15) 2+

(2016)*
Cohort Gaur et al. (2016)? CSOM Endocopic surgery (30) Microscopic surgery (30) 2+
Cohort Huang et al. (2016)* COM Endocopic surgery (47) Microscopic surgery (48) 2+
Cohort Hunter et al. (2016)"” Cholesteatoma Endocopic surgery (29)* Microscopic surgery (47) 2+
Cohort lannella and Magliuro (2016)*  Otosclerosis Endocopic surgery (20) Microscopic surgery (20) 2+
Cohort James et al. (2016)*” Cholesteatoma Endocopic surgery (127)tMicroscopic surgery (108) 2+
Cohort Saniji et al. (2016)* ICOM Endocopic surgery (16) Microscopic surgery (28) 2+
Cohort Kanona et al. (2015)% CSOM, Endocopic surgery (37)* Microscopic surgery (31) 2+
cholesteatoma etc.*
Cohort Marchioni et al. (2015)* Cholesteatoma Endocopic surgery (31) Microscopic surgery (28) 2+
Cohort Martellucci et al. (2015)% COME Endocopic surgery (12) Microscopic surgery (12) 2+
Cohort Nassif et al. (2015)* COM Endocopic surgery (22) Microscopic surgery (23) 2+
Cohort DUndar et al. (2014)% COM Endocopic surgery (32) Microscopic surgery (29) 2+
Cohort Hanna et al. (2014)*” Cholesteatoma Endocopic surgery (33) Microscopic surgery (136) 2+
Cohort Kojima et al. (2014)*® Otosclerosis CSF Endocopic surgery (15) Microscopic surgery (35) 2+
Cohort Ayache et al. (2008)"” Cholesteatoma, Endocopic surgery (80)t Microscopic surgery (157) 2+
tympanic retraction
pocket
Cohort Raj and Meher (2001)* TMP Endocopic surgery (20) Microscopic surgery (20) 2+
Case series  Akyigit et al. (2017)* COM Endocopic surgery (32) - 3
Case series Carter and Hoff (2017)*" CHL Endocopic surgery (21) - 3
Case series Imai et al. (2017)* Cholesteatoma Endocopic surgery (25) - 3
Case series le Nobel et al. (2017)* Cholesteatoma Endocopic surgery (20)t - 3
Case series Tseng et al. (2017)* TMP Endocopic surgery (113) - 3
Case series Cohen et al. (2016)* Tympanoplasty, Endocopic surgery (19) - 3
ossiculoplasty
Case series Daneshi and Jahandideh T™MP Endocopic surgery (9) - 3
(2016)%
Case series Dursun et al. (2016)* Otosclerosis Endocopic surgery (31) - 3
Case series Garcia et al. (2016)*” COM Endocopic surgery (22) - 3
Case series Hunter et al. (2016) SFF Endocopic surgery (51) - 3
Case series Marchioni et al. (2016)* CHL, stapes Endocopic surgery (17) - 3
malformations
Case series Ozgur et al. (2016)* T™MP Endocopic surgery (42)t - 3
Case series Terzi et al. (2016)* COM Endocopic surgery (203) - 3
Case series Tseng et al. (2016)°" TMP Endocopic surgery (59) - 3
Case series Zhu et al. (2016)* CCHL or MHL Endocopic surgery (7) - 3
Case series Awad and Hamid (2015)% COM Endocopic surgery (80) - 3
Case series Celik et al. (2015)*” T™MP Endocopic surgery (32) - 3
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Table 2. Study characteristics of included studies (continued)

Study s . Level of
el Author (year) Indication Intervention (n) Comparator (n) evidence

Case series Eren et al. (2015)* T™P Endocopic surgery (22) - 3
Case series Ito et al. (2015)%¢ Cholesteatoma, Endocopic surgery (31)t - 3

COM, malformation

of the middle ear
Case series Kobayashi et al. (2015)*” Cholesteatoma Endocopic surgery (12)* - 3
Case series Migirov and Wolf (2015)* T™MP Endocopic surgery (22)* - 3
Case series Migirov et al. (2015)*” Cholesteatoma Endocopic surgery (17) - 3
Case series Ozgur et al. (2015)%° COM Endocopic surgery (53) - 3
Case series Furukawa et al. (2014)¢” COM Endocopic surgery (21) - 3
Case series Singh et al. (2014)%? T™P Endocopic surgery (30) - 3
Case series Ayache (2013)% COM Endocopic surgery (30)* - 3
Case series Migirov and Wolf (2013)*” Otosclerosis Endocopic surgery (8) - 3
Case series Marchioni et al. (2011)¢¢ Cholesteatoma Endocopic surgery (12) - 3
Case series Marchioni et al. (2011)% Cholesteatoma Endocopic surgery (23) - 3
Case series Migirov et al. (2011)¢” Cholesteatoma Endocopic surgery (30)t - 3
Case series Nogueira et al. (2011)%” Otosclerosis Endocopic surgery (15) - 3
Case series Marchioni et al. (2010)% Attic retraction Endocopic surgery (27)* - 3

pockets
Case series Tarabichi (2010)”” Cholesteatoma Endocopic surgery (69) - 3
Case series Marchioni et al. (2010)¢® Cholesteatoma Endocopic surgery (21)* - 3
Case series Tarabichi (2004)7 Cholesteatoma Endocopic surgery (69) - 3
Case series Ayache et al. (2003)” T™MP Endocopic surgery (43)* - 3
Case series Badr-el-Dine (2002)'? Cholesteatoma Endocopic surgery (92)t - 3
Case series Aoki (2001)7” Cholesteatoma Endocopic surgery (28)t - 3
Case series Usami et al. (2001)7? TMP Endocopic surgery (22) - 3
Case series Tarabichi (2000)7¢ Cholesteatoma Endocopic surgery (69) - 3
Case report Yang et al. (2016)” Cholesteatoma Endocopic surgery (5) - 3

xsome patients combined with microscopic surgery, fall patients combined with microscopic surgery, fventilation tube insertion,
myringoplasty, tympanoplasty, ossiculoplasty, tympanotomy, CSOM, cholesteotoma surgery, stapedectomy.

RCT: randomized conftrolled frial, CSOM: chronic suppurative otitis media, MCOM: mucosal chronic oftitis media, TMP: tympanic
membrane perforation, CHL: conductive hearing loss, COM: chronic ofitis media, ICOM: inactive chronic otitis media. COME:
chronic otitis media with effusion, CSF: congenital stapedial fixation, SFF: stapes footplate fixation, CCHL: congenital conductive

hearing loss, MHL: mixed hearing loss
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Endoscopic Ear Surgery 1 Jeon MH, et al.

Endoscopic surgery Microscopic surgery

RR RR

Study or subgroup Events Total Events Total Weight (%)  M-H, fixed, 95% CI M-H, fixed, 95% CI
1.3.1 infection
Kumar et al. 2015%" 1 30 2 30 25.9 0.50 [0.05, 5.22] &
Singh et al. 2016% 0 52 5 48 74.1 0.08 [0.00, 1.48] + i
Subtotal (95% CI) 82 78 100.0 0.19 [0.03, 1.07] ——erEe—
Total events 1 7
Heterogeneity: 42=0.96, df=1 (p=0.33); 1>=0%
Test for overall effect: 7=1.89 (p=0.06)
1.3.2 pain, bleeding
Harugop et al. 20082 5 50 15 50 547 0.33[0.13, 0.85] —i—
Kumar et al. 20152V 1 30 2 30 7.3 0.50 [0.05, 5.22]
Singh et al. 2016% 1 32 10 48 38.0 0.09 [0.01, 0.69] . E—
Subtotal (95% CI) 132 128 100.0 0.25 [0.12, 0.56] -~
Total events 7 27
Heterogeneity: y?=1.61, df=2 (p=0.45); 1>=0%
Test for overall effect: 7=3.43 (p=0.0006)
1.3.3 stenosis of ear
Kumar et al. 20152" 0 30 0 30 Not estimable
Singh et al. 2016% 0 52 2 48 100.0 0.18[0.01, 3.74] I
Subtotal (95% CI) 82 78 100.0 0.18 [0.01, 3.7¢6] fi——
Total events 0 2
Heterogeneity: not applicable
Test for overall effect: 7=1.10 (p=0.27)
1.3.4 asymmetry of pinna
Kumar et al. 20152" 0 30 1 30 100.0 0.33[0.01, 7.87] .
Lade et al. 20142 0 30 0 30 Not estimable
subtotal (95% CI) 60 60 100.0 0.330.01,7.87] e ——
Total events 0 1
Heterogeneity: not applicable
Test for overall effect: 7=0.68 (p=0.50)
t t t t
0.01 0.1 1 10 100

Endoscopic surgery Microscopic surgery

Fig. 2. Comparison endoscopic surgery compared to microsopic surgery, outcome adverse event (randomized controlled study). RR: risk

ratio, Cl: confidence interval.
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Heterogeneity: 4?=0.59, df=1 (p=0.44); 1>=0%
Test for overall effect: 7=0.91 (p=0.36)

Endoscopic surgery Microscopic surgery RR RR
Study or subgroup Events Total Events Total  Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% ClI
1.1.1 pain
lannella and Magliulo 2016* 0 20 1 20 61.9 0.33[0.01,7.72] i
Kojima et al. 2014%® 0 15 1 35 38.1 0.75[0.03, 17.43] L
Subtotal (95% CI) 35 55 1000 0.49 [0.06, 4.35] =R ——
Total events 0 2
Heterogeneity: 4?=0.13, df=1 (p=0.72); I’=0%
Test for overall effect: 7=0.64 (p=0.52)
1.1.2 dizziness
Daneshi and Jahandideh 2016% 2 19 2 15 18.3 0.79 [0.13, 4.97] — ™
lannella and Maglivlo 2016% 4 20 4 20 32.7 1.00 [0.29, 3.45]
Kojima et al. 2014%® 3 15 10 35 49.0 0.70 [0.22, 2.19] ?
Subtotal (95% ClI) 54 70 100.0  0.81[0.38, 1.74]
Total events 9 16
Heterogeneity: 4?=0.17, df=2 (p=0.92); 1>=0%
Test for overall effect: 7=0.53 (p=0.60)
1.1.3 tympanic menbrane perforation
Huang et al. 20162 1 50 1 50 4.8 1.00 [0.06, 15.55]
Martellucci et al. 2015% 1 12 1 12 4.8 1.00 [0.07, 14.21]
Sanji et al. 2016%? 14 16 26 28 90.4 0.94[0.76, 1.1¢] !
Subtotal (95% ClI) 78 90 100.0  0.951[0.73, 1.24]
Total events 16 28
Heterogeneity: 4?=0.01, df=2 (p=1.00); ’=0%
Test for overall effect: 7=0.39 (p=0.69)
1.1.4 chorda tympani injury
lannella and Magliulo 2016% 4 20 5 20 64.4 0.80 [0.25, 2.55] —.'—
Kojima et al. 2014%® 0 15 4 35 35.6 0.25[0.01, 4.37] L
Subtotal (95% Cl) 35 55 100.0  0.60 [0.20, 1.78] ""
Total events 4 9

Endoscopic surgery

10

Microscopic surgery

100

Fig. 3. Comparison endoscopic surgery compared to microsopic surgery, outcome adverse event (cohort study). RR: risk ratio, Cl: con-

fidence interval.

Endoscopic surgery

Endoscopic surgery Microscopic surgery RR RR
Study or subgroup Events Total Events Total  Weight (%) M-H, fixed, 95% ClI M-H, fixed, 95% ClI
2.7.1 RCT
Harugop et al. 20082 8 50 7 50 20.8 1.14 [0.45, 2.91] —
Kumar et al. 20152V 5 30 4 30 11.9 1.25[0.37, 4.21] L
Lade et al. 2014% 5 30 5 30 14.8 1.00 [0.32, 3.10] D
Singh et al. 20162 4 52 17 48 52.5 0.22 [0.08, 0.60] —il
Subtotal (95% ClI) 162 158 100.0 0.65 [0.40, 1.06] S
Total events 22 33
Heterogeneity: 4?=7.55, df=3 (p=0.06); 1>=60%
Test for overall effect: Z=1.71 (p=0.09)
2.7.2 cohort study
Choi et al. 20177® 0 25 2 48 9.1 0.38 [0.02, 7.56]
Dogan and Bayraktar 201724 1 21 4 30 17.2 0.36 [0.04, 2.97]
DUndar et al. 2014% 4 32 2 29 11.0 1.81[0.36,9.17] D
Gaur et al. 20162 4 30 3 30 15.7 1.33 [0.33, 5.45] N e
Nassif et al. 2015% 2 22 4 23 20.4 0.52[0.11, 2.57] - 1
Raj and Meher 20013 2 20 3 20 15.7 0.67 [0.12, 3.57] —
Sanji et al. 2016%? 1 14 3 26 11.0 0.62[0.07, 5.41]
Subtotal (95% CI) 164 206 100.0 0.78 [0.41, 1.50] -
Total events 14 21
Heterogeneity: y?=2.66, df=6 (p=0.85); ’=0%
Test for overall effect: 7=0.73 (p=0.46)
t t t t
0.02 0.1 1 10 50

Microscopic surgery

Fig. 4. Comparison endoscopic surgery compared to microsopic surgery, outcome graft take rate failure. RCT: randomized controlled

trial, RR: risk ratio, Cl: confidence interval.
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Endoscopic surgery Microscopic surgery RR RR
Study or subgroup Events Total Events Total  Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% ClI
2.6.1 residual rates
Ayache et al. 2008'” 11 37 17 68 21.5 1.19 [0.62, 2.26] -
Hanna et al. 2014% 3 36 11 116 9.4 0.88 [0.26, 2.98]
Hunter et al. 20167 3 15 14 10 Not estimable
James et al. 2016V 19 126 26 108 50.3 0.63[0.37, 1.07] —&—
Marchioni et al. 2015% 6 31 10 28 18.9 0.54 [0.23, 1.30]
Subtotal (95% CI) 245 330 100.0 0.76 [0.53, 1.07] -
Total events 42 78
Heterogeneity: 4?=3.00, df=3 (p=0.39); 1>=0%
Test for overall effect: 7=1.56 (p=0.12)
2.6.3 recurrence rates
Hanna et al. 20147 6 36 18 148 57.3 1.37 [0.59, 3.20] —
Marchioni et al. 2015% 4 31 5 28 42.7 0.72 [0.22, 2.43] L
Subtotal (95% CI) 67 176 100.0 1.09 [0.55, 2.18] ——
Total events 10 23
Heterogeneity: 42=0.72, df=1 (p=0.40); 1>=0%
Test for overall effect: 7=0.25 (p=0.80)

t t t t
0.2 0.5 1 2 5
Endoscopic surgery Microscopic surgery

Fig. 5. Comparison endoscopic surgery compared to microsopic surgery, outcome residual rates and recurrence rates of cholesteatoma.

RR: risk ratio, CI: confidence interval.

Table 3. Hearing results, endoscopic versus microscopic for conductive hearing loss

Study .Posfopergﬁve Postoperative, % (n) pvalve
Air-Bone Gap (dB) Endoscopic surgery Microscopic surgery
Daneshi and Jahandideh 2016% 0-10 57.9(11/19) 40.0 (6/15) NR
11-20 36.8(7/19) 53.3 (8/15) NR
21-30 5.3(1/19) 6.7 (1/15) NR
>30 0 0 NR
lannella and Magliulo 2016* 0-10 85.0 (17/20) 80.0 (16/20) 005
11-20 10.0 (2/20) 10.0 (2/20) '
21-30 5.0 (1/20) 10.0 (2/20) NR
>30 0 0 NR
Kojima et al. 2013 0-10 86.7 (13/15) 78.0 (32/41) NR
11-20 6.7 (1/15) 19.5 (8/41) NR
21-30 6.7 (1/15) 2.4 (1/41) NR
>30 0 0 NR

dB: decibel, NR: not report
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