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Abstract Objective: To study the feasibility and efficacy of using a tympanic cartilage shaping device in endoscopic
type | tympanoplasty. Methods: A tympanic cartilage shaper was designed and manufactured by measuring tympanic
membrane dimensions with HRCT imaging for cutting and shaping cartilage to repair the tympanic membrane. From Au-
gust 2019 to October 2021, 66 patients(72 ears) with chronic suppurative otitis media in Xiangya Hospital underwent en-
doscopic type | tympanoplasty with this tympanic cartilage shaping device, and were observed the tympanic membrane
healing and hearing recovery effect after surgery. Postoperative follow-up ranged from 3-24 months, with an average of 9
months. The data were analyzed by the SPSS 26. 0 software. Results: According to the imaging measurements, tympanic
pars tensa width(8. 6040. 20) mm, height(8. 644-0. 19) mm, design and manufacture a cylindrical cartilage shaping de-
vice with inner diameter 8. 60 mm. After tympanoplasty, the healing rate of tympanic membrane was 100% ; The aver-
age air-bone gap before surgery was(23.10+7.33) dB, then(14. 3046.40) dB 1 month after surgery. which were sig-
nificant reduced compared with those before surgery. The average air-bone gap was(14. 30£6. 40) dB 3 month after sur-
gery compared with 1 month after surgery, the difference was also statistically significant(z =6. 630, P<Z0. 05). Conclu-
sion: The tympanic membrane cartilage shaper shaping cartilage in endoscopic tympanoplasty is simple, stable and relia-
ble, which can reduce the time of graft cartilage processing, improve the efficiency of surgery, and restore the tympanic
membrane morphology and function in the postoperative period.

Key words tympanic cartilage shaping device; tympanoplasty; endoscopic surgery; cartilage

'PHRFHEERFFEERFAIIA FREEREREARANHEETLERE RESABREREFHRT CCGRIEE
) (K ¥ ,410008)
BAEMEE Mk =, E-mail:entmly@163. com

SIS &R, BB SR 55, BB B SR E BN R T 1 A gl s O AR rp i i B 204 A LD . I AR B 45 Wi
M Sk FAN R 3, 2024, 38(2) :117-121. DOI1:10. 13201 /j. issn. 2096-7993. 2024. 02. 007.




« 118 - s PR B S M e Sk STAD R 2

%38 &

8= BUY AR GE H R A R W 1& 2 B
FLo H LAY A AR RS R A R A 5 UL A L A L 4K
B BB B A Y R A AU, st
MOEHE A A 7 4 L TG e 2 HE R OO AR R A
Goodhill"! FF il 14 H fff FH 4% B -5k B B A IR 1
B SE A RS I W L BRAE B 28k 32 B Tl PR S
B, B N BT R R A KR AN K T A Ok B
P T BB #h R B —Fh ka3 Ok 2
FONV IR RS - IR it T N
BRISERIEFAR EE2HHEETE TR, &
I s T 2000 0 B P o 0, 75 B i Y W A e
YER S AN R Y . W SRR BT BB L 2/
WKL TRE S BT AR K AR N o
BB FE K T A B () v A b K A R BY YR B
FiEK/NTEREEAIRRZB A, T Lk
JEERL AR AF 5 20 RR 4 ) PN Ah 2 2 B 5 RS N I
PRZE 5 AR T — B 1 2R S 9 5 JE B SO % .
ZIBTE 5 RS B BB A ML W &R BY S8 LR IE W B
RN T B BE T8 5 S, IR B T R
Il RT3
1 BME5AHE
1.1 &R R

[l a4 43 By 2019 4 8 H—2021 4 10 A KB
RN HREBIE S AT NS T | BEE BUE AR
M 66 (72 HO L, o 5 38 il (42 B, 4 28
B (30 B ;4FE R 18~62 %, F¥) 35 2, WH-FA
H6 BT AT R, WA 1~25 48,
B et b B R S R KR EAL R E .
AbRUE : QAR BT R T A 5l 5k 3 2 L, 8 A7
e QUL E N TC W B R AE KA ZF  TC IR Y i O
ARl D W A T RE L B I CT S A A
W25 FIWT B A T B B T R, TR B D) RE C A B S

W HORTE Aok iRy )

1.2 hHE

1.2.1 HCEg@Eamms R4 A E® (20 )
HRCT 52 A% 2% %Rk, ) F 38 B 5 ) B2 2% B A7
it 515 i 2R 52 (PACS) I 1 Bl i 55 7 30 = (e B
2 B HLIA K RE) M58 (A Fe e BE ) L LI 1, #F
) 45 JE W MBI g (R 2a) , 16 A 25 4 e IR 2 4>
FORGHE T BT 22 50 I PR 50 3E AR 2% DL S ol
NENON NI S/ 2B 7 0 7 N e S = S = = 5
AR IR .

a: B Gl R EH ) s b B Kk
To (BT ED .
1 PACS 2% EE IR EKE

1.2.2 Ha-#HaREammt s HEAM
HOTIBCH B R . 5 8 D1 BOCERC B9 T AR I
B, D B TUC T 2 I 2 3 = e T L T A
TR AW R BT 0 4 R B #O
FHM 5 S ER U] T K B 45 A 3 2 A ks 2 B
Fr U BB B 58 B R, BB M BB Ol A
2 8.6 mm WYL HCR 5, Bl B VIR ) BR fE
TR 0 A RO TR MR T 1.5
mm,J& bR R R UL 2b . 2¢,

a: [E FURECE TR 5 b IR R s o BT 5 B BCR-B0R IR H )
2 RE-HRBREAMHERE

1.2.3 HNET [ MaE g R S&91E
A B PRI T HEAT L He AR T (A B 20 8 2 AL
BGIREIBE 0. 5~1. 0 mm, TR JJ 4% T 5% 77 6k 5
1 PR 286 58 1 Bz B R S B T LT P

WA 2~3 mm &b, J5 BB EER 5~6 mm, i 270°
AARCTIEYIE . BRI T] S R R AR
] P 43 9 A0 EE A8 R R 28 8 3R Ab (b Ab 3 B 0
P40 B 1B IS RE R A SR B2, NI ok B



%2

BRE WRPCE IR A E N T 1 B85 OB AR b 5y T R « 119 -

STEHOR, BMEH YIRS E AR M
PR NG 58 A S P 1 A 3 B L afE — 2D ) S R
TR e M M T HOE AT M R PR B R E . W
SRk A% B R 75 A R AR SR b 5 L PR T B DL
MR 3 A8 Bl 2 11, a7 2 8 K i, 1T i A 0
FEORAS , 4 g W B AT 43 W U)W 5 4 b 1 P A B
K MRS E R A RO R G Y CE
Torf N BRI CRR R TR AR B S
T A8V I Y1) 30 I A A S R R
58, I L BCR IR B B3 RE (IR 3b) B B
R BT HE A AR R A RE S B (E
PR AT AR ZE DR IR TR 4D . A B B O A B
HEHESAABRZTHEWRES, BB O0hiAR
ZPARIIE (2 d J5 B BR) Sk AR g0 i ok, B Ay
FAREAE B G F W25 212 1 d AR B 7] — 57 B
BRBE A TE L .
1.3 BV

i BE Y Bk 3~24 A FH 94
A, RGHEHAPTAZR 1R, AT A AR 2l E
WG VAHSE 1 RESH NG T M HE 5%
WM 2, 14T B e S 4l W A, e e AR
LT ARG 3.6 M 12 A H BN 8 M 4l 0 fy

I, AU T g R 34 R GST DU W A AE [R] — @
R AT I85R 0.5.1.0.2.0 & 4.0 kHz S5 H
Y B OF T3 205§ 2 (air bone
gap,ABG),
1.4 Sit2fnik

K SPSS 26. 0 % 4 %t F AR B L 5 4l ¥ v
ABG WAL G 2250 BT . A& 1E 2 20 A 1) B8l
FH X £S o, AT ¢ K58 2E47 70 #r .
2 #£R
2.1 JNIEH o B 5K AR 45 2R

R 5 45 DN £ 5l A B 5K B 98 8. 30~9. 00 mm,
SF-34 8. 60 mm. FF A IE A 40 (8. 6040, 20) mm,
5 8.40~9.00 mm,F 8. 64 mm,fFH IE B4 Fi
(8.6440.19) mm, Wil KA 8. 6 mm I8 & 4R 4
J& BB IIE 4% (F 22)
2.2 EIEmAHR

66 (72 HOBFHFH MR A E R 100% ., KF
LANH LB R s RS 78 1l (P B S5 %5 LA %) Bl
TR P e AR (B 3e) . ARG 3 AN H BT
LI 21, o I8 S i e i e 2 ) TR T AL 6 O A
WA (L 3dD

a: RETELEM s b R PR CE s ¢ ARJF 1A A SR d ARG 3 A SR,
B3 AR AFEARRHZERER)

2.3 4l 4

B SR ARG RS BE AL ABG 45/
ARAT ABG K (23.10+£7.33) dB HL, KF 1 M J
ABG H(16.80+6.10) dB HL, K5 3 I~ H ABG
H(14.30£6.40) dB HL., H5ARA7HE . KRG 114
A ABG¥EH B4 /N, ZR A5 ¥#E L=
7.831,P<C0.05),RJ5 1 4~ HH 3 4~ H L, ABG
ERA G FE X (=6.632,P<0.05),
3 iFig

E R VR T R R 2 H AR 4 R 4 ) 5T 2
Ao TR H) BT A 22 L 1T BCE A L AR 43 A X
B FEA AR, R B S R T E AR,
WHH-REBBEEAYE THERN S TAAED .
AR, IR 2 A 2B G 8 5k, AT DA BT R 28K
WEAMN S RIEN. a8 EE &Y IEA

N2 AL IS AN Ty e A TR g R e g, 44k Ok 1) 2 L —
PR /I o T e e S BR O 4 ) TR e L KR oy o L AT AT
REF A . FEARBE ST 4 0 4 3 A2 I 28 T R 1 AR
HHEATHIMEE L AT R A EH ALK E 2
I BRCE R AR ) 5 B A ol 5 =2 (A7 7 Bl 1) 2B
TE e JBUFIE 75 e e 15 it 1) B il 1, 0K 12 I ax S 2
B R ARG . BCE R AT AR — E A 5K ) L S AR
P M T A 0 2 S L R RO i 1 A B
i8R A R BUIRGL RE ) BRSO S
AT IE BB R I 1) A AR R R AL B Ak
FEAB P9 B 5 S IR 22007 o AR 6 1 A 1S T L 4K
WE TR RY . ERANITERE A S T AR
s TR B —SE R B, B TRCE S XL
(A5 B T i PR A2 AR A A LS TR &
AL I A T e B 0 L 380 A 5K e IR R 4



< 120 - i PR - £ W e S 341 B 2%

% 38 &

B R R BT R TR O R .

AR SR 2 EDE , B # 2
[ 70 = W e o S = 1 RS RO & sy 1 |
M 8~10 mm, MK FHIAE 4 7.5~9.0 mm, B
2 B 1.0~1.2 mm B 50, R 5 K A o
(B JE , FLAS i i B ST AR LA 132~ 137 F kAR L 4
TREE R 1. 46~2. 00 mm™* 1% M Ak et v B 48 BF
SRl B oE L2 K o R Bk AR ZE AL, | R = A
AR EEZ R TN ZEAL . FE A5 b, o
TGS AN RCT B 8 5 S
1T 20 T AL 21, 048 55 A2 R 5 AR OBUE IR
BPRUIE BB ED . SRR T4 3R AL
FER T AT ], 42 AR ZER L 38 Sy i BACE 1 5
PR, DR LA 5% 21 2 B8 ok DUt G A K kA R
SE B A — A 3E Y BB SRR g U TR, 3RATT
T AF ] 1 S5 JBE RO s SR DB R b s # A )
B 2 BN 5 ) FLA N A R, AN A5 s 5t
B S BRI A X 43 2 AR R R T X — A B A
P o Gl i PR 52 B i 2 FRATT G BB MO 28 it
[ i R feff F— R BB 5 7 i, %8RB i Al
R A B R - R B RO R R B R
MRS B A SR e ml B H s L HEH R R B B il 2
ARSI 0 508 30s SRR HE AT PR T8 b
JEE . SR 33X B 2 A A A — S [R] 8, a0 PF 52 0 R
FaE AR 25 5 B o, L B A AT 75 7 55 |
b S50 UL A5 B R AR BEOR e HAP IR B, Mz
T B B RO R TN A A A (7] 28 B ) s R 2 AL
R . PR TE R i b A BT RS R A 1 A
55 A I ) 5 18 2 LR RAH DT T 1) R - A
Y. FAEY)H & AE X AT, P3O0 A A R I
FEW) S SR R RO T O BE L AR e MR Ar B
AL, RN FEOR L Z A TE T 77 BT
BT B BT N RE R RO RE . g
Syt R W25 5 5 BUCE B R, B i
Wr/INE B 537 L R 2 A 5 a0 SR 85 3 /0N, K R
A b R H, 8 B A Bk SR ALY . Cavaliere
SRR TR B R L T LK R AT 0 Ak
PR U B B JEE B, DA 38 0 AR Sl v L DL AR AR
AL 5RO . Mirbe 251 BF 78 B 7R 85 408 B
WZE 0.3 mm % 0.5 mm ¥ 0.7 mm 8B Y,
TEARMG 500 Hz A2 A7 S ARAF AL I P 24 2 25 7, FL
45T 2% T8 B S X5 (H 2N AR Bk I S — A
2 R RS A A B B S L B R R
MERE

AHIE 5T T SR FH AR BB 0 oA 5 R 42 )2
B B GEBCE AR D SRS AR RE DB YRR T
W FRE BBIE 5 . LB 2 0 B Rl 38 A
T R /IN I DR A B BEE T B 19T 1) 08 28 AR Dk Sl R % A
Y. BWIFRATRE T 2R R ST 0 SRR 4% A4S

H 4N 8.8 mm, 86 mm, 84 mm.8.2 mm,
8.0 mm & RFN Y i, I HAL AR T A [A] IR
S AL A% . 5 A& T N AR ST AL
SR N TE SRR RO I 5 A e A~ N e R 5% i
L8 IRAHE T —MNEEN 8.6 mm 1Y B 7 JE K
HI A . B LA I I AV T T
SR, X RISk SR AL TR B AR W R SRR B Y O
3 TEF X PO FAT 2T, 8 i X Fh oy %] P
BRAT TN AR WA 1 KR SRS A, DT B2
BEBORFAR G W IR, A BE5E BT & BIE 5
IR -2 T O ) R R B RO R B R AR G
Hi A R T B RO 8 AR T A N ) TR OR 28 6 A R
BBUR F AR AL 3R v T AR R

Jalali 25 58 i3 meta S0 AT fd & 3 606 1]
(49 37 TURIT R A R D] S P o R OF 9 s L R T -
BCE MBS G W) KO AT 9% OB AR 1Y i IR ST
R 45 2R 0 T B W T B BRSO
BE-REREGWITEERERNESGER
92 %% , UL BEAT 8 2 OB R I @& %0 82%
THAFTE R E 2. Lajdam U F BT
Rl YRR . B AT W AR S E U TR
BOR-BOB I 5 W) 5 A% GE NS AR G L W g ik
R A H A -OE R A S A R
Wim . ABETER I SUE I 4% IS W1t 40 e i 7%
LA ) o S 9 R I ] S8 RO B 2 G A
FEHAF AR E 8~ 10 min, 8 B @ 45 KN
100 %5 » ¥ B3R 1 3T 1F 5 168 52 90 v e DB 25 e i
L N I AN A | S N VN S s P N
FEH R FH ARG W T BOREA B R L A
ARG E T2 B RIER .

BB A S B B A A A R
A—NEIE AR B A E AN R 8
JREAGE 52 AL o X DA 25 WL 4% 3 2 N I OO X A A R
Az e DLTE S R H N R AG A R  E. L TE
AR5 5 BEAE B AR A A B IR TR R A
X AT BE 23 HE T 0 AR L HE R I L U LR B R .
MR A TP R A, G SO E R 1B E A B
Bl 8 A A R AT R X A P

JEH G IR SO E B PR SN B
SR Y AR WU R i S B AR B
BB BRI A8 BE O AR BN B 80 E U R P i
R AT HE AT /0 A% R R Ak B ) B2
FARYE ARG TSI e 4F MG HE)
ABIE SRS R I Ry N T )L R R AR S
LI % A 16 B0 R R A R INMBORH I 3 o

PR A AEH G I AETE A 45 i
5% 3Lk
[1] Boedts D. Tympanic grafting materials[ J]. Acta Oto-

rhinolaryngol Belg,1995,49(2):193-199.



5% 2 W BRE WRPCE IR A E N T 1 B85 OB AR b 5y T R < 121 -

[2] Goodhill V. Tragal perichondrium and cartilage in
tympanoplasty[ J ]. Arch Otolaryngol, 1967, 85 (5):
480-491.

[3] Yung M. Cartilage tympanoplasty: literature review
[J].J Laryngol Otol,2008,122(7) :663-672.

[4] Klacansky J. Cartilage myringoplasty [ J]. Laryngo-
scope,2009,119(11) :2175-2177.

[5] M—E L PeEEdhBEF AR rR AL iR
B Sk S AR A4 R, 2018,32(24) :1912-1916.

[6] Dornhoffer J. Cartilage tympanoplasty: indications,
techniques, and outcomes in a 1, 000-patient series
[J]. Laryngoscope,2003,113(11) : 1844-56.

[7] Duckert LG,Miiller J.Makielski KH,et al. Composite
autograft "shield" reconstruction of remnant tympanic
membranes[ ] ]. Am ] Otol,1995,16(1) :21-26.

[8] Gan RZ,Feng B,Sun Q. Three-dimensional finite ele-
ment modeling of human ear for sound transmission
[J]. Ann Biomed Eng.2004,32(6) :847-859.

[9] Daphalapurkar NP.Dai C,Gan RZ,et al. Characteriza-
tion of the linearly viscoelastic behavior of human
tympanic membrane by nanoindentation[ ] ]. ] Mech
Behav Biomed Mater,2009,2(1) :82-92.

L1070 AHE . BRAIE , 22K 5. R B BB RL) . heH &

[11]

[1z]

[13]

[14]

[15]

W 0% Sk 0 A BE 24 75, 2017,52(4) £ 316-320,
Tos M. Cartilage tympanoplasty methods: proposal of
a classification [ J]. Otolaryngol Head Neck Surg,
2008,139(6) :747-758.
Cavaliere M, Mottola G, Rondinelli M, et al. Tragal
cartilage in tympanoplasty: anatomic and functional
results in 306 cases[]J]. Acta Otorhinolaryngol Ital,
2009,29(1):27-32.
Miirbe D.Zahnert T, Bornitz M. et al. Acoustic prop-
erties of different cartilage reconstruction techniques
of the tympanic membrane[ ]J]. Laryngoscope, 2002,
112(10):1769-1776.
Jalali MM, Motasaddi M, Kouhi A, et al. Comparison
of cartilage with temporalis fascia tympanoplasty: A
meta-analysis of comparative studies [ J]. Laryngo-
scope,2017,127(9) :2139-2148.
Lajdam GB, Alahmadi RA, Alhakami M, et al. Com-
parison of temporalis muscle fascia and cartilage
grafts for primary type 1 tympanoplasty:a meta-anal-
ysis of randomized controlled trials[J]. Eur Arch Oto-
rhinolaryngol,2023,280(12) :5153-5165.

Ok A% 8 #1.2023-11-20)

(L#% 116 7O

S % 3k

(1] XDl %, 2. B85 F R RS T OB B R
It RIT R Meta 43 A7 [T/ OL]. [ H- £ 0 g 3k 551 41
B,2019,26(8) :449-454.

[2] Elnahal KB, Hassan MA, Maarouf AM. Comparison
of endoscope-assisted and microscope-assisted type I
tympanoplasty;a systematic review and meta-analysis
[J]. Eur Arch Otorhinolaryngol,2023,15.

[3] Khan MM, Parab SR. Novel Concept of Attaching En-
doscope Holder to Microscope for Two Handed Endo-
scopic Tympanoplasty[J]. Indian ] Otolaryngol Head
Neck Surg.2016,68(2) :230-240.

[4] Rosen M, Ponsky J. Minimally invasive surgery[]].
Endoscopy,2001,33(4) :358-366.

[5] Goh HK,Ng YH, Teo DT. Minimally invasive surgery
for head and neck cancer[ J]. Lancet Oncol, 2010, 11
(3):281-286.

[6] Briner HR,Simmen D, Jones N. Endoscopic sinus sur-
gery:advantages of the bimanual technique[J]. Am J
Rhinol,2005,19(3) :269-273.

[7] Arnholt JL, Mair EA. A third hand” for endoscopic
skull base surgery[ ] ]. Laryngoscope,2002,112(12):
2244-2249.

(8]

(9]

[10]

[11]

[12]

May M, Hoffmann DF, Sobol SM. Video endoscopic
sinus surgery: a two-handed technique[]]. Laryngo-
scope»1990,100(4) :430-432.
Castelnuovo P, Pistochini A, Locatelli D. Different
surgical approaches to the sellar region: focusing on
the "two nostrils four hands technique"[]J]. Rhinolo-
gy»2006,44(1) :2-7.
Fischer M, Grobner C, Dietz A, et al. Klinischer Ein-
satz eines Endoskop-Manipulator-Systems in der en-
do-und transnasalen Chirurgie [ First clinical experi-
ences with an endoscope manipulator system in endo-
and transnasal surgery ] [J]. Laryngorhinootologie,
2012,91(8) :487-493.
Hintschich CA, Fischer R, Seebauer C,et al. A third
hand to the surgeon:the use of an endoscope holding
arm in endonasal sinus surgery and well beyond[]].
Eur Arch Otorhinolaryngol,2022,279(4) :1891-1898.
Paraskevopoulos D, Roth J, Constantini S. Endoscope
Holders in Cranial Neurosurgery: Part I-Technology,
Trends,and Implications[ ]J]. World Neurosurg,2016,
89:343-354.

OKAS 8 #1:2023-11-19)



