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Endoscopic type I tympanoplasty in pediatric patients
using island cartilage and perichondrium

MA Ning, CHEN Min, LIU Wei, YANG Yang, SHAO Jianbo, HAO Jinsheng, LIU Bing, ZHANG Xiao, ZHANG Jie
( National Center for Children’ s Health, Department of Otolaryngology Head and Neck Surgery, Beijing Children’ s Hospi-
tal, Capital Medical University, Beijing Key Laboratory for Pediatric Diseases of Otolaryngology Head and Neck Surgery,
Beijing 100045, China)

Abstract: Objective To evaluate the clinical outcome of endoscopic type I tympanoplasty in pediatric patients
using island cartilage and perichondrium, and to analyze prognostic factors and long-term efficacy. Methods Clinical data
of 64 children who underwent type I tympanoplasty for tympanic membrane perforation between March 2016 and Sept 2020
in our department were analyzed retrospectively. Their age range was from 4 years, 11 months and 2 days to 17 years, 4
months and 5 days with a median age of 8 years and 5 months. The analyzed data included patients’ age and gender,
combined suppurative otitis media, perforation reason and location of perforation ( anterior, posterior, inferior) , eustachian
tube function score, pre- and post-operative hearing levels, mean air-bone gap ( ABG) , and surgical approach. SPSS 22.0
software was used for statistical analysis of the data. Results Endoscopic type I tympanoplasty was performed in 64
children (66 ears). The anatomic closure rate was 80.3% and the functional success rate was 86.36% . The closure rate
of < 10-year-old children was 73.81% , which was lower than that of > 10-year-old children (91.67% ). The closure
rate of children with otitis media was 74. 47% , which was lower than that of children without otitis media (94. 73% ).
Conclusions Infectious factors are the main causes of perforation of eardrum in children and are also associated with adverse

outcomes. Type I tympanoplasty in children using island cartilage and perichondrium as repair material under otoscope has
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high closure rate and functional success rate. Patient’s age younger than 10 and infection are factors of poor outcome.

Keywords : Endoscope ; Tympanoplasty type 1; Children; Prognostic factor; Hearing

JLEE BN AR F ARG T i R v, 30
FEFAMRE—REARX FILESEBIEA, U
s VRIS OB A AL 8 P A RS A B L A
BBV W R WA, LI | B P
AR ARAR T BN, D DR Sy L2 51 55 g W 1 G
T S B K, R R A AT (BRI
SO EE LI AT Sk — e R b T LB
FARAHI A, R REE HOR R Bk L2 S 5 AE
A B B AR AE R 5

LB RSN H A R B
A, T L B G B B AT | B s s U AR A
AT T AT PEE R FE T RE | DL RS
KA RG> o X T SUBAE A AR, [ BE B
SRR AREAT R F AT 0L A5 A
SR FOESE . APFFIETA AL L B TS
FIEAIFG], A5 NN A B IR - R
R AE AT RN FEAT T B S50 OE A0 1) 449 e R
i, BTSRRI R

1 #RSH®

[l B 434 2016 4F 3 H—2020 4F 9 H g Rk
B A7 M IR At at L BE B B- S i Sk S MG 1)
SR LR LI IR BORL, A F L) A 64 ] 58 L
66 I FA . HrA 55 41 ], 2 23 ], iy 4 ~ 17 %,
AR 8 %4 5 A H o 64 i i LB AR 28 fL 1 AR L
1 4.22% ~83.24% , WML ZEFLEIL 2 fl.

SR o L o 11 e I E N = A { 2 ]
(51.51% ) , & & 48 R I 35t B8 o e 28 fL 18 il
(27.27% ) , i & IR et P B8 3 il AR5 (42
FEARZE A 10 0 T4 2 I AR ETE S 1 LA
P 1) Fr S g AL 14 1 (21.21% ) o #EARHIZ
A IR R 50 R 2 41, o & IF A e bk
HRATM(71.21% ) . HARRLFE 1,

1.1 A4Ibrif

O A BILF R <18 Z;QTH 2 3 4
J1 s i i B 45 R 5 fB LK 8 XU IS W gk & D
1A A 5t B 2 AL s @AM M SR 2 AL R LIS 2

3 A4 HAE 2L O B S8 8 s @ R G Bl /D
1A OHEBR G 1A h HH AR | H [ Bl & 5l
WAL W INE B G I L2 VDI BT - e i R A
ol s @HERR H G A T BV = 8 AR S A&+ R
Ry HA VLA S
1.2 RAGIEA,
1.2.1 SeRfited 1 ARSIEE OO, 6 WS
W T JF R O, A PRI IE R . DL 1.2,
1.2.2 FRskeds Ofie SO g FLaR AL, M5
S LI G B B A Y O 2R O3 N TR 2L
Je P ZE AL A T R 2R AL s QB ALK He IR 2R
FLIAV M0, BT H A B R i T R AL
JE MR B, %8 5 152 £L A 56 #8830 ¢ e
JEHEATASI , IR LR PR ARG B 15 5
JEER JT A 3 30 RA 22 0 0 T AR B A9, BRIOHRS B 153 5 £ L
THI R 7 56 #E SR Lo ), IR o o < 173 1/3 ~
2/3.>2/3 43 41, WHE 3,
1.2.3 srAakd <6 % LA/ LT il wr B
SEI A, >6 2 B UATAE T
1.2.4  "BECE e r s FFH G P4 i R
(eustachian tube score, ETS) X Wi 5% 45 21 GE 47 PF
fi o B AFRSAE N Valsala Sl 7E I H 9005 w55 K 0
SR 3 R 7R 1 R B T4 SRR 8 5
EPE4y i 7 (eustachian tube Score, ETS) . MH#H; %
WIREAR R <51,
1.3 FARIHE

JI A TR 34 ph @) 3 AT B2 0 K DA 25000 15 i 5
o ARPMEM 2.7 mm 0°H-NEE, FARITX 50N
3Fp.O& M 1 BECE BT AR (56 4), BRI 46 & K
JHk — SSRGS, A AD R Sy UCHL 3 K
B, I AR S ARECE - ORI, SR 2 mm 5
FH AR e F LA E D) ANELE B2, 70 B A HE B Ik
B, BT Bk — SR, PR A T B 5, S0 NI
A A 1015 R SRS, Sh H I S R A i A
R HGR 5% QBais B A (9 6]) , RIAS &
RSB ARE P B TR AE D S s B Butterfly 125 8 b 5
(1 5]) , BIAS B B Jok S5 M , ) P S 02 0 18 b
B, UL 3,

- 642 -



L A AT R A SRR - R B A bR L3 | B B A 56 39

1.2 S S MR I 1 N B ] R AL 40 3 BUEZFALILGI(B/A x100% ) 3a:B/A 39 55.92% (A A
ST B 2P LT 5 3b A A 18] 3. 20t T Bsl s AR s 4h R BEIIK - SRR 3d: 5 5 3e: Butterfly 358715
TEAMAR BB A FLAL 5 3. Butterfly JREBMEANARIG 1 D HE A

1.4 BEUITEN 1 o4 FIEILIRRE: S sl &% (i, %)
RIE 1 JHFET, R S B 2, IR ER 4% i e b WK AR A%
2, RJG1.6.12.24 1 Eh;ﬁﬁ e St By ) " . -
JE IR . MR YA PG A B S R e g | o R R T 510 24 » 91.67
T H R ICE = BB NI A BHPH L
HILARF TR /12 LR A, 25 A5 -1 ABG = 47 3 7447
(8] i 19 18 94.73
<20 dB I\ NIRRT . BB
1.5 S R 24 19 79.17
R SPSS 22. 0 it 0k dE AT KL 43T , 46 ’;1‘ N N .
AR ARG ABG £ R, P<0.05 h£ R <1/3 21 18 85.71
E‘ﬁ%l‘l‘%%)\( 1/3 ~2/3 25 19 76.00
- e >2/3 20 16 80. 00
WSS R (49)
2 #R <5 37 28 75.68
>5 29 25 86.21
21 I AR R e w a0
AJG 6 A H BV, 66 MTF-A 53 54, i) SR 9 7 77.78
AR K 80.30% . MRIEAER (K 4) ZEE/AHP Butterfly 1 1 100.00
HAR LR LR/ I Th e & F AR O = .
AT, BARBIE L& 1, . il
=fail »n
2.2 DHRERCENE DL 10
ARETVT IR A RS, 13 DT B 155, 4% 53 Mk 8
L2 PEEER, 66 M FA 57 MhGE R, ThAE K 2h 6
K3k 7] 86. 36% . AR EiEH ABG N (25. 14 + N
11.29) dBHL, A J5 -4 ABG(6.79 £7.43) dBHL % i.l I BE .

ﬁﬁﬁ%ﬁ?}ﬁi/]\(t:6.405,P:0.000)o *EEF‘:V}J 4 5 6 7 8 9 10 11 12 13 14 Agezfe;:
PTA(18.41 +4.25) dBHL %A FiF1 PTA(34. 17 +

11.32) dBHL Bt 5 R (1 =4.065, P =0.000) , i Fail K2 BB 0 254 ALBIRL

4 JLEGEGEALT ARG )R SRR X R /1
- 643 -



o [ - G A TR AR A 3

52 %

2.3 mI AR

64 ] & JLKETTIE] 43 552 W Sk R
T2, G5 RHAITIR &M . RJF 1 AFRI;
JB 2 BB UAN o i b B8 I M N I
XFIHIEH 1 8L BUHARRER , RS 1 4F 6 4
HEE2 K BUBNRRER A AT BEv% 5 1 B L BLF
ARG, TARE LAE3 M AR AN RA T AL
Gikas

A5 6 A H BV P53 80. 3% ,13 iR
AL P 2 CAAR)E 3 A A B &G I E W ks H
B ,6 NHE AN LFLARM G Hb 4§
JLFARE VAR B NG FFARRIT, 8 2 KT
A6 A AREVIABE 1 G553 BRI G, Bt 3 6
SILH 2 AT B 5 4 5 G B I B R, 2
AR T ~ 8 3R, 1 0 SR i 42 et B K 2
AL, SRS HME, 2 TR B HR B4

FeA LA 1 49518 B T KRR E
3 ifig
1 RS 3 W8 AR AR 1 B, 1640 44 5
1 ROCHRIC K, 20 fiE42 S0 4FAX, Wullstein 36 T8¢
FRIEARM R G, MR SR AN VT HEIR A
HEED S R, 2012 473 [ Hh B 52 1l R 7
HRT ARG RE R KB E B =R, T A
S L A LA A A b, P IE A T R
G a2 A e 5, 9B N G iy T Rs s
FEAR It BOIK- SR BEA T BB+, Al B &
LIV N ORI 2 S

1967 AR5 — R ARIE 1 B N B e H B TR 1 1
I, BB 1982 45, 238 A1) I A 8 Bt 1o s 5 255 fL
filti e B ST B R 0, 20 28 90 AR AU H: A B ok
ML, T2 PR, AR SUEBOE AR W3
H P RIAIRE VIR R e AR . B
HANGEHARR AR, NG T R OB AR I
Tl S B e J TP A I ] i 45 3 )2 B TS
BARHENBETFARSH G ARSI S0
SR I FLH P B S e, L T A, LT LA
A SR TR GA LR . FILESNIER S
sGHNET T RS SO ARE M A %, it
FAH L /RTESNHGE 4% BAR > 4.5 mm RV Al ji7
BN TP EFAR, —BAEL T, fHH 0° <3 mm
PRI 15 B 2 05 L SR s TR

XET AR SR, TR T AR AR ALK

JINEE A TR, G LA N A, oA
A5 ERIR IS SRR A S5 T B T R S A
6] TE A R - SO s S S, O R,
ARG RIC 4 | S 4 S, e /e LB, 0B S LA
B2 Zahnert 451 PEAT T SCER RS, 15
500 wm JEERECE BA BT 64 75 13 B 1 R T 2 F
SEME N TS EIHAE A4L F ThAE, I 50K B
B - SR EE Z T ILE,

PLAER, KT L i T B % U AR MR E
ZERAA 22 T, X GBI N A RIS bR o 22 R
Koo ABFFEHTA HILY A N BEA S, BLIE
HRECE - SR TN 18 = AR HERR TR SR ER
e R R TR BRI E £ I HATTR A
AL A S ) 2 A JR S b o, TR LA B 55 - e R
WSk SO 2T R L T HB A A DI RE 2 I
TRATISE 52/ 7 50 DA 45 25 0 0 il Bl 2 2% 5 At S
ik ARBLC 43R 80. 3% Fi1 86.36% ) , L S5 FATTHT
W —8 FILEATIES REW, K eEm
IRER SRR R L E | B % B AR R,

TEVPAS JLHE T B8 2% W AR, 4 08 3 Bk
SRS R E, SV EH LSRR
ZE LT, A S A AR 15 TS TC A B
S0 RIS R <10 % B LB 4 R E T
>10 % L. FATRTIFTFE 45 1 A g /NS 2
ILEEARG S, A G257 . Uk L i
7 1 RS % OV A R %A

ARTFSE K DU R ATk LB e 2 AL
FHH, WS ARG RA X", x5ILEFES R
52 A VPR I I G R R X . ARHT
Fe A S R 5 ol g o L 38 T 0 8 % B R g
Kbk,

ABFFEHFA 3 LA I B AR K, [5]391
7 IR P RE i MR VTR A, 35775 310 1) 0 3
B, $R L 1 BISEE BOEAR S5 IRRER I T
AT RIIHEAT 0 L3 2R AR UKL, (L TREAR
BED AF I,

4E

=A

4 g

JLEEH- BT N A SRR - BB B B A A
HH T R O AR ] 15 B R, B R
o)L S AL T 2RI, SR RA5 R A K.
2 LA BE ) IR I AR )7 LB S s o
FLEOSCHE o R R AR i JL B B A B DG TE AR

- 644 -



T A5 BB R S RARCE - OB BB R LEE [ RIS S B AR oM

S k-
[1] James AL. Endoscopic middle ear surgery in children[ J]. Otolar-

[4]

[10]

yngol Clin North Am,2013,46(2) :233 —244.

Marchioni D, Gazzini L, De Rossi S, et al. The management of
tympanic membrane perforation with endoscopic type I tympano-
plasty[ J]. Otol Neurotol ,2020,41(2) ;214 —221.

Anzola JF, Nogueira JF. Endoscopic techniques in tympanoplasty
[J]. Tolaryngol Clin North Am,2016,49(5) :1253 - 1264.
Tseng CC, Lai MT, Wu C, et al. Short-term subjective and objec-
tive outcomes of patients receiving endoscopic transcanal myringo-
plasty for repairing tympanic perforations [ J ]. Otolaryngol Head
Neck Surg,2018,158(2) :337 - 342.

Kaya I, Sezgin B, Sergin D, et al. Endoscopic versus microscopic
type 1 tympanoplasty in the same patients: a prospective random-
ized controlled trial [ J]. Eur Arch Otorhinolaryngol, 2017, 274
(9) :3343 -3349.

e R X, 4. LSS AL IR R R S U AR SR K
RO, AP ,2020,18(5) -861 - 865.
KSR, it 5. MR S5 5 ) AR K W 5 7 R 9 5K AR BRI DF 5T
PERELT]. AR 4, 2020,18(1) 1152 - 157.

Committee on Hearing and Equilibrium guidelines for the evalua-
tion of results of treatment of conductive hearing loss. American A-
cademy of Otolaryngology-Head and Neck Surgery Foundation, Inc
[J]. Otolaryngol Head Neck Surg,1995,113(3) :186 - 187.
AR 2 2 H SISk SR O 2 HEBL 4L, PR B
WSk AR E A 2R R B H IR IR 2r 2B R F AR
SITUFE R (2012) [, Ae H BRI Sk UM R) Ak 7R, 2013 ,48
(1):5.

Tseng CC, Lai MT, Wu C, et al. Comparison of endoscopic tran-

scanal myringoplasty and endoscopic type I tympanoplasty in repai-

ring medium-sized tympanic perforations[ J]. Auris Nasus Larynx,
2017,44(6) :672 —677.

[11] Manna S, Kaul VF, Gray ML, et al. Endoscopic versus micro-
scopic middle ear surgery: A meta-analysis of outcomes following
tympanoplasty and stapes surgery [ J]. Otol Neurotol, 2019, 40
(8):983 -993.

[12] Choi N, Noh Y, Park W, et al. Comparison of endoscopic tympa-
noplasty to microscopic tympanoplasty[ J]. Clin Exp Otorhinolar-
yngol ,2017,10( 1) :44 —-49.

[13] Zahnert T, Hiittenbrink KB, Miirbe D, et al. Experimental inves-
tigations of the use of cartilage in tympanic membrane reconstruc-
tion[ J]. Am J Otol 2000,21(3) ;322 -328.

[14] Awad OG, Hamid KA. Endoscopic type 1 tympanoplasty in pedi-
atric patients using tragal cartilage[ J]. JAMA Otolaryngol Head
Neck Surg,2015,141(6) :532 -538.

[15] Schwam ZG, Cosetti MK. Endoscopic myringoplasty and type I
tympanoplasty[ J]. Otolaryngol Clin North Am,2021,54 (1) .75
-88.

[16] Lou Z. The evaluation of endoscopic cartilage myringoplasty to re-
pair perforations with otomycosis[ J]. Am J Otolaryngol , 202041
(4):102493.

(ks H 391:2021 - 10 - 10)

A5 FAES: Dy R, XU, 45 FEABE T AT B RECE - 3
HICAEAMA R L T L8585 B AR [T]. o [ 5 S WA 0 10
SRR ,2021,27 (6) : 641 — 645. DOI; 10. 11798/j. issn. 1007 —
1520. 202121375

Cite this article as : MA Ning, CHEN Min, LIU Wei,et al. Endoscop-
ic type I tympanoplasty in pediatric patients using island cartilage and
perichondrium[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2021 ,27
(6) :641 —645. DOI:10. 11798/j. issn. 1007 - 1520. 202121375

- 645 -





