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Application value of 3D printing auxiliary stent in laryngeal micro
instrument operation*
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Abstract: Objective To explore the effect of 3D printing auxiliary stent on the operation of laryngeal
microsurgery instrument. Methods Auxiliary stent of suspension laryngoscope was design and 3D printed. 30
standardized training residents as experimental participants were randomly divided into conventional group and
auxiliary stent group (15 in each group). The pig’s larynx was used as a specimen, and the vocal folds were marked
with localized staining. Participants performed operation on the stained areas of the vocal folds under suspension
laryngoscope (60 times of grasping in 1 h). The conventional group performed operation unaided; The auxiliary stent
group performed operation with the auxiliary stent as a support. Two senior chief physicians scored the participants'
stability and accuracy. Results The operational stability scale score of the conventional group and the auxiliary

stent group were (5.03 +4.33) and (8.99 + 3.42), respectively; The operation accuracy rates were 58.4%(526 / 900)
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and 78.9% (710 / 900), respectively. The operation accuracy rate, operation stability of the auxiliary stent group were

significantly higher than those in the conventional group, and the differences were significant (P <0.01).

Conclusion The auxiliary stent can significantly improve the stability and accuracy of operation, which has highly

application value.

Keywords: 3D printing; suspension laryngoscope; microsurgery; laryngeal micro instrument; stability;

accuracy rate

e S5 AR — B S MR R TS 2 SR
B, SR TR T 75 e A T S I R 5 i S R
. TEME S TR B AR, FARIN FE R
RIS VR 2 R ) 2 22 TR B /N2 [ P A T A
DATE Z2 M B E 5 BN BR I 4540, et E ARG
SRR, HAT, MR MTFARGERER, R
AR TR R R, 2P o 1 S iR AL
B, RO B A AR . X RN S G
ANEST, AFITREUERRAE . EMRERL, Rl
A, WEARBRE R, —BHBSMEREAY, Wa
Witiid Z 0 IEH B 4120, AR #XELIRE IE
WRE . WL, ZBHEVIIHTE T M s FA
FHRZS AR B S8, B e R S SR AR s — MK FE
T-5, DA v e R AR R M R e . B
PUN

1 AR

1.1 —REEM

VEHL 2024 4E7 F 1 H —20244E 8 J 1 HAEA B ik
TTRLES RS F 53 30491, BHIL 0k i RILAE R 4l B <2
Ay, K150, S H5ETFRBMAR (EED X
Y ORI T SRR (1 h 9P 60 2D o KL
AAETCREBNIG LT HEATEAE , Sl B SCHR 2 St B A
BF, PRI SRR ASCHEMRBEA DS, DAt Eeh

AT

HARFTAE

K->

A B

il

WRIEHATHAE

1.2 Ak

121 Eh E R E S RIEEGEEA DN
] 7 ARGERE , T 2Z DURC Y SO B B S e, &
THEE AR EE R LA (LRSS ZL 2021 2
1280006.0) . 38 = A4l 15 2 PR A 11 Ab ST iR
SERYY STL SCF, W S AT it AT = 2 4,
FEVE T S 15 e B Ay B S AR BB S D 3D AT
EPHLAT #2219 STL 5K OBY 30, SRHADGHUR AR F 44 5
FTEN S SCA MRl B S 40 i B S 48 S R AR
RINFIESAEIE . RAADRL A B S50 8 A SR B A
MRS ST mas ), BT8R Tk
B, WAL, AT AR IMKST
Ao W12,

122  FE AR ERIRF LIRS AHshY B
SN K B AR 4 e e 32 [ 35 o A A A T IR
WARAR (LAVKASKRIR) , ZESCITF IR 1 bl shPbrAc
PE ., DORSARZE R B A, AERU R 4 A
T, K SR E AR, R b R R A A
TS RS 25 15 29 0.5 mL, R e E0 i 2%
MRSk, FHMERE RISk AMERS , #50.1 mL3EHE T
AP AT IR (. SRR EAEA Bt B2 2 AR s
TR ETTRE

C D

A: RHBDSCRAEHLIE; B A SCZRAOIMARE ;s Co SCPEMRBER = ZEFRARI ;s D A SRS SRR D BC R
E1 WEXENEMITRESZEEENTE

Fig.1 The structure design of the auxiliary bracket and its matching with the suspension laryngoscope
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Fig.2 The 3D-printed auxiliary bracket and its

placement into suspension laryngoscope
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Table 1 Comparison of operational stability and

accuracy rate between the two groups

4151 TRy SRR %
WA (n =15) 5.03+4.33 58.4(526/900)
BN HRH (n = 15) 8.99+3.42 78.9(710/900)
th*H 12.61° 25.63
PIA 0.000 0.000

TE: 7R HH.

19 140 JAKO PILLING f5z -3 1T H ) S 0 % —
HITHEAY, W RS RGeS . NS
WA AR AT ARIRAERS, BIES
TR BRI 2SR, TRAMEE ST FARERAE,

IR, PRA T BEE A A AL TR MIATRAS, 7

Sy FEFINE ST, NI FEES WA E ARG . 7E3BR
BRVEd B, I RZI AN F 5 A B B VTR R A
TR S PG, Rl R AR YEEEIm, Kt
R D RS TS 40, BIFAES S, A
PRt ok TARZ W . A T A FAREEL R M
A, R R T 2R e, . FAR T4
N BEER TR R B 45, o Sbdl B e A R 2 1
TFARAEHEE, FHEE AT E A 257, SR,
H G RS = R AR B B, Rl S i
AR i B ke
3.2 3DITENHBNZ ZRIMIEH =

HAT, 3DFTENFAR A, s T iEasis
P RIS 204 . VILLEGAS 2581 ] 3D £ AR FTED
HH I B ST AR S AR RY g EL P T B D A B LI
%5, GREENWOOD 5 | J] 3D 2 AR FT B i A5 77
FTENH A 75 7 HAT 18 EL 7S TR AR IR BIR-AIE , X
FEHRR W MRS AL PR R AR KRS By . A
SO WS MR AR A A B SR, AT
3DATERN . FTENAYHE B S HEh — IR S5, F2H R
FURNER AT ARG o R TR LUK S 40 18] 72 7R kB A
Fs SCHRMBESET A — AT ER AT Ee, O e
PRI S SOk B R E R e M . R IR A4 S
FEAA S TEOLT  (RIERARFELR ), AR MRAEE A
BRI bR SRS AR
3.3 LWIRAMEES5HRIERE

PEAF MR AR, 2R (AE) 1Y
BARMERT DR AS , (HIX S sh i B IE R 45 R 5N
PP SRR, R A A S R 5 A
HA AR . PBL, ARBFIE L T30 . A58 X
S 5HWHT T L, LS 5E YRS ERRRE
250, HABZS5ARWEE ., 58K,
X S PG AR RN SRR AR T T AR, HIA SR T

- 10 -



ERE

TRAETT, 45 3D FTENH B SCALTENG S Rcam bRARAT b 0 B 4

REAERE . BHF NN, EHETERELMNS 55
HEATAREALL, AT DAl B S AR a8 RO AT A1
T, AT R PR b g AR 2 S X A (] 25 5 Y
A8
3.4 REREMMINMERERNEMEE

TEMBITFAR T, ehdfE e S E Fk e, X
ENDRT il =R I Ve NS S =R N R SR et e X (S
HETT, SRR e s B 1 FE bR, AR
FE, X gk v e 75 A e PR B A 2 5 v
W, SRAT FWMEE A B PEAG Jrids . PN R 48 nT
DI BCk s R S8, AR S 55 45 E AT WAL
05k AR HARRE A B R PR TPl
BRAEREYE . TR O LATC SRR B e sh A & 15 e 5E
B, FEHE R B BT T S ERTER R, 28
BRI, SHEEDIENMIE, HEsfEnia
FEPEVE 4 B 5.03 43 4 = £ 8.99 43, B AR HE R
58.4% P2 3 78.9% . X HEF R BMARTT 5, 5%
HIFE . 1) 5D S EE 5 A e iAE AL, v am
KA WA L T — A S EIRIE, TARIRAER St
TCEKIEEESRS; 2) TEAA T SCHERIEENR T,
BAEE M TR USRI MAE, B & TR
RS E PR AT ER M
3.5 ZAMHEHFRMYE

ARG T2 H5F 0T (5F) HBAEHEL,
BB S FUME R S AR, IR AR
TORES T TR B SO BT, W B I 0, H:
by 3 B AR A, e R T RITIGE B 45 A2 R O
FERW I o F—2 % L3 [l B4 T PR A 5T A
T

ZELPTA, HBh S ERE I AR AR AR E e
PERIBIVEMER R, HAT B RN A

& £ X #

[1] MAUGHAN E F, ROTMAN A, ROUHANI M J, et al. Suspension
laryngoscopy experiences in a tertiary airway service: a prospective
study of 150 procedures[J]. Clin Otolaryngol, 2022, 47(1): 52-60.
KINCHOKU V M, IMAMURA R, HACHIYA A, et al. Bipedicled
vocal fold mucosal flap: an experimental study[J]. J Voice, 2022,
36(6): 777-783.

[3] TSUJI D H, KINCHOKU V M, IMAMURA R, et al. Bipedicled

(2]

- 11

vocal fold mucosal flap use in phonomicrosurgery: case series[J].
J Voice, 2021, 35(3): 793-799.

JURFBL, TR T, AR SRR A BTSN HT BERE (]
I b H- Sk MR, 2018, 42(5): 302-306.

YAN S Q, WANG J Z, YU S, et al. Advance in design and
application of self-retaining laryngoscope[J]. International Journal
of Otolaryngology-Head and Neck Surgery, 2018, 42(5): 302-306.
Chinese

IR, IR R DR A A S RS AL T AR [I]. ALK
#it, 2013, 40(11): 170-176.

LI XY, ZHAO A Q. Ergonomics design of improve seats design for
dentists' sitting posture[J]. Journal of Machine Design, 2013, 40(11):
170-176. Chinese

SRS, BN, AR, 5F . BB TARLES AR FTE LR S e
AT, BT DA 4, 2024, 45(3): 95-102.

ZHANG C, HE R B, YANG H D, et al. Current status and

(4]

[4]

[3]

(5]

(6]

(6]
perspectives of research on robots for nasal endoscopic surgery[J].
Chinese Medical Equipment Journal, 2024, 45(3): 95-102. Chinese
faf FL . B8 AR T ARG BB B PR B TR SE D). M AR
MR, 2020.

HE F. Research on humanized design of doctor's surgery assistant[D].

(7]

(7
Guanzhou: Guangdong University of Technology, 2020. Chinese
VILLEGAS M C, CHAMORRO M V, FANDINO-REYES A, et al.
3D printed larynx as a novel simulation tool for window elaboration
in medialization laryngoplasty[J]. J Voice, 2023, 37(5): 798.e1-798.¢5.
GREENWOOD T E, THOMSON S L. Embedded 3D printing of
multi-layer, self-oscillating vocal fold models[J]. J Biomech,
2021, 121: 110388.

[10] KOTBY M N, WAHBA H A, KAMAL E, et al. Animal model
for training and improvement of the surgical skills in
endolaryngeal microsurgery[J]. J Voice, 2012, 26(3): 351-357.
VYR, BEL, Bl 55 . W T AR 5 B R SN
FH[IN. WG PREF S nge sk 5 /R4S, 2020, 34(12): 1132-1134.
CUI X D, ZHAO X, GAO N, et al. Development and application

(8]

[9]

(1]

[11]
of a laryngeal dissection simulator for microphonosurgical
training[J]. Journal of Clinical Otorhinolaryngology Head and
Neck Surgery, 2020, 34(12): 1132-1134. Chinese

(00 i)

A5 AtER:

ROERL, BVE R, ThIfT, 55 . 3D FT B4 Bl 32 2L 7R i G A
TR HEL]. P E N B, 2025, 31(5): 8-11.

XU D Y, HUANG X C, MA X, et al. Application value of 3D
printing auxiliary stent in laryngeal micro instrument operation[J].
China Journal of Endoscopy, 2025, 31(5): 8-11. Chinese



