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Background and Objectives Flexible fiberscopy is essential in the examination of the
nose to larynx airway. However, the instrument is sensitive to manipulation and can some-
times be damaged when excessive external force is applied. In addition, patients can be in-
jured during fiberscopic examination. In this regard, a airway model mimicking the human
airway passage was developed for the education of fiberscopy to minimize the danger to both
patient and fiberscope.

Materials and Method Neck CT data was used to 3D-print the airway model. Using the
3D doctor software, the outlines of the air-filled cavities were extracted. The outline data was
modified to make the inside of the outline empty and the outside filled with 3D ink resin. The
airway data was used to 3D-print the replica in three pieces, which were then assembled into
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man airway, and real time endoscopy could be done using the model. This technique can be
extended to make models of tubed organs such as the intestine or the bronchial tree.
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WY (airway lumen)S Hol& 4~ Q= 7%= Hd(airway model,
o|% HE)& THEDL o] o]83olo] ERFUAIEe] AHEH
S WSOt WU R 283 4= Ql=X] dofr 12} 39t

HIZ Q-3 Wg& Al7-det 2dS Alzksl] fisto]
ojHRIZ A O & —5’: JI7F 1AL Aol oju|QlSatol A
= W2 o] Q= 484 AJQl EAF 1919 AR Atk
%Y (neck CT) dlolEE AHE-3H3TE AF didollA] Zgt
axial CT2} coronal CT9] ®E frame Digital Imaging and
Communications in Medicine 4] 2.2 A%}s}o] A-8-5+%
t}. CT 7]1%-L Toshiba Aquillion(Toshiba, Tokyo, Japan)-2-
2 9L Neck-helical-CE-3-phase® 120 kVp, Exp 100,
ST=2, Z=1, L=50, W=3009] 7-& 7]%0 & 3}3ir}. Axial

CTx= AreollA FZ(sternum) AR 7H] st
31 2 mm {9 AFEE ¥Qtth Coronal CT= B0 A

FREY RS 3 mm A0 2 Wk

N

Fig. 1. Boundaries drawn from each
image. Coronal view showing nasal
inlet (A). Axial view showing naso-
pharynx (B). Axial view showing phar-
ynx (C). Axial view showing vocal
cord (D).



QA E AR A Az EQol= 3-D doctor 4.0
(Ablesoftware, Lexington, MA, USA)S AR&-31%a1, 2w}
B2 U= A2 A 3 Adstoich Atre] A2 9 AA|
el AR Erjo]= sejoH(Paju, Korea)ollA AlgstelaL, 7}
AP A1 (virtual endoscopy)< Xelis 3D(Infinitt Healthcare,
Seoul, Korea) & AH&-5F0] @72 THE3al =3P HAES

VNL-1170STK(Pentax, Montvale, NJ, USA)S AF&3}%ch

7= W] 9] (Boundary) A= Az 2 AR 2
A=}

7)%= Ak} 37178 ok FelolBE CT +99] 2ol
7} Qe 2 gesitt 3D-doctoroA A& AA3)
ZAsko] &Qko & FHo] 2 B = HR|of|A] 7]k He| 9
A (boundary)= Le|%=s AASIAL, 54U AU HlF
Zoll A FH(sternum) A7 9] HE G4 frameoll Al 8191
cHFig. 1).

ol 7|%= WWHE A+t HAe] H4 270l 5 mm
olfol Heg 2453l

71% WAS AT ARE viEe R 7]E oA £
S0 2 5~20 mm % HojAA 7= WS ARt B
I} FARE HE O] HlH A4S A o= FTtsto] Tl o]
= AAF 9EY sl TRES AR Wyt fARgE
FHS ARSI 2] wols gJsto] Hu|7tolA] v
& A7 = coronal CTE AHE-8FRLAL, HIQIZFOIA S5
7= axial CTE AHESISITE 2H2 w7k, v, QI3
FO] 3RO 7 o] Z7te] st = A74skeich(Fig. 1).
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2Vsla A} A 2 7391 computer—aided design(CAD)2]
5.3} 4] 2= 51}l stereo lithography(file format native to
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the stereolithography CAD software created by 3D systems)
A2 A5k o]& vES 2 ZPrinterd50(Contex, Rock-
ville, MD, USA)Z- ©1-8-3F0] mel& Al2tsint. Bl A2t A
= high performance composite(ZP150 145 &3} 1k
t)E ARSI
3719] R 2dS siReE Rl fAlo] BHA dARe =
)

2
[o]

)

Hlde 5P skl QA £33 Azl me FUstol
48] Akl % skl HFoH FEAA Aol o

AtH(Figs. 2 and 3).
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2SS ALESH S3JUAA AHS 7 A <l

mdlo] H7he Bate] SRFPUAIES & v 2 A
ato] AA| FFWAES Al ol S3ket A4S B
Asto] s eta’l FrE FRl 7Hs AR5 At
(Fig. 4). E3F AAOIA = 23 vQ-FF WA S AlYat
i, FYde R w3leto] vl AR & Lo (Fig. 5), 4]
dxpe] ksl E e A2 E o] 8-ate] 7HEHA A (virtual
endoscopy)= Aldetil w=3fste] Fa FxE 219 iz
Yo 2 ARQItH(Fig. 6). 9A THE FAFE o] g5te] mElS
o183t FRFUAE HAFS AlYsE GAdol A vl szt
7, we17e] o]#-§7|(torus tubarius) Q1F29] Y SFA, A
AYE 21T 4= A=A Astaa, mee] gato] QAL
THEHAIE A HALSE AT B AAR7E FAReEA] Bl
akgick

4 ¥

& AFollAE, 1) 3D ZREE o] g5t H7foA A
TR HAE 4= Qe BEE AR = Ao (Fig. 2), 2)

Fig. 2. Nose-to larynx models made by 3D printer. Nose model (A). Nasopharynx model (B). Laryngopharynx model (C).
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Fig. 3. Airway model assembled in the silicon human head.

T G U WA PSR 2} )3, v,
A%, FFE Fa FREF] mPot A7 FARIAT

2] Hofol| Z8=31 9lal, AAol= SHIRRHAIE A E &

2Zsh= 7|12 = Y Foloh AxpL &8
Sk A e A1) HARSEYACT) A=
£ ©|-8-3}+ surface rendering 7] 283+ & sfjHalAQl
FERES YAH R Aot GO R Hojss 7|E
o[t 0]5 3-g5PH QIAle] TRTF YR 19| W5 AL
A0 7 HolZ 4= Qi) 3t 7FAIUA| A (virtual endoscopy)
< o]g3dte Almut 7|® AAjol= o] YRS WAHe R

=
ASHEo| B0 Z HolE S Y

AR AT 714 Rl A Gk S0 g
% Gl ABR §HEo] F1 Alo| 3D TREjolk, At 2
B9} ThE A sk ARE cheFsh A8 4 oAl

Fig. 4. Images examining model using fiberoptic laryngoscope. Nasal inlet (A). Inferior turbinate (B). Nasopharynx (C). Pharynx (D). Hy-
popharynx (E). Vocal cord (F). *: nasal inlet, *x: inferior turbinate, *xx: torus tubarius, +: hypopharyngeal inlet, ++: epiglottis, +++: ary-
tenoid.
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Fig. 5. Images examining human fiberoptic laryngoscope. Nasal inlet (A). Inferior turbinate (B). Nasopharynx (C). Pharynx (D). Hypophar-
ynx (E). Vocal cord (F).
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Fig. 6. Images from virtual endoscopy. Nasal inlet (A). Inferior turbinate (B). Nasopharynx (C). Pharynx (D). Hypopharynx (E). Vocal cord
(F). =: nasal inlet, ==: inferior turbinate, *x: torus tubarius, +: hypopharyngeal inlet, ++: epiglottis, +++: arytenoid.
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