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f ORIGINAL ARTICLE

A WA JlES o188 XEH ST
T-Tube®| HMZtof et oflH] &=

Custom-Made T-Tube Designed by 3-D Reconstruction Technique, a Preliminary Study

Young Sam Yoo
Department of Otolaryngology Head and Neck Surgery Sanggye Paik Hospital, College of Medicine, Inje University, Seoul, Korea

ckground - Montgomery T-tube is widely used to maintain airway in many cases. Market—aVaﬂable tubes are not always fit
he trachea of each patient and need some modification such as trimming, Comphcatlons ‘do happen: in prolonged use like

“‘tracheostomy tubes. To overcome above limitations, we designed custom-made T-tube using CT data ith the aid of 3D re-
- construction software

- Material and Method Boundarles were extracted from neck CT data of normal pers@n and processe'
-methods. Real laryngotracheal model and tracheal inner surface—mlmackmg tube mod
The main tube was designed by accumulation o

- made by accumulatlon of squares due to limitatiot

‘e rendering
and rubber. -
mal tube was
ed to custo ‘— 
osed curved cylin--

esults Custom made T tube with cyhndrlc vertical limb and horizontal limb of square cylinder was' designed.
onclusion CT data was helpful in making custom made T-tube with 3D reconstruction technique. If suitable materials are
Vallable commercial T-tube can be printed out from 3D printers. Korean J Bronchoesophagol 2010 16: 131-137
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Fig. 1. Boundaries are extracted from images frames,

Table 1. Diameter of tracheal lumen (mm)-from cricoid

Minimum  Maximum  Average
Narrow diameter 12.50 17.79 14.40
Wide diameter 13.47 17.38 15.34




T-Tube Designed by 3-D Reconstruction Technique | YS Yoo

£ &%} %3 rubber 29 Ao o] &35} A} STLE
Ao] Bl apgeict FHREe 3-DIEUES) Eden260V
(Objet, USA)ZE TangoCrayE A2 & 334 a2 Azt
&Hich(Fig. 2),

7[2x| Z|& 0| $= 3710 HSH 1K §E JH71|

$A FAT ARA 71WA WA F 7P B WHe
12,503 mmO| =& 125 mm2| WHE 2= 9L 3t frame
o) 9% Rl 2¥th(boundary edition?]5oA circle
boundary). SreAjel 22 280 2 houndary—copy and
o835t 22 frameol HAE gt th3o
deflate(boundary & &4A171= 71%5)E 4~63] A A3
AZIH =W 19F9] boundary”Z}t 3 frameoll 'gA ok 2+
frame & T2 AYE AT stFo| A F(sternum)
AFRTA AR =W Here] o5& Hot surface
renderings HHAZIH 7| BA] o o] U FE
B2 AHeckFig. 3).

paste” |5

ZE T-tube?| Ho| I M7

T—tuber 71HA] Yo So7ts B (vertical limb
ojg} slahet 71HA AAHFOR e e
limbele} skah)= veth(Fig. 4),

(horizontal

Fig. 2. Self-copied and deflated boundaries are rendered to
form single closed curve cylinder-shaped tube. A: Boundary. B:
Boundary and self-copied and deflated boundary. C: Single
closed curve cylinder-shaped tube.

Fig. 3. Self-copied and deflated boundaries are rendered to
form cylinder-shaped tube A: Boundary. B: Boundary and self-
copied and deflated boundary. C: Cylinder-shaped tube.
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Fig. 4. Vertical limb and horizontal imb of T-tube. V: Vertical limb.
H: Horizontal limb.
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Fig. 5. Types of the tubes.
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2.3 mm@PAH(Table 2).
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Fig. 7. Rapid prototypes made from 3D data. A: 3D reconstruct-
ed image of laryngotrachea. B: Rapid prototype of 3D image in
A. C! tracheal inner surface-mimicked tube. D: Rapid prototype
of 3D image in C.

Fig. 8. Three dimensional reconstruc-
ted tubes. Al Old 1. Normal t-tube
available on the market. B: Old 2. Ho-
rizontal limb of old 1 type is sqUare cy-
indershaped. Vertical imb is cylinder-
shaped. C: Custom 1. Vertical limb is
curved cylinder-shaped along the
orientation of trachea. Cut surface is
circular or semi-circular. Square cyl-
inder-shaped horizontal limb. D: Cus-
fom 2. Vertical imb mimicks the shape
and orientation of racheal lumen. It
fits the fracheal lumen tight. Square
cylinder-shaped horizontal limb.
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Table 2. Sizes of the tubes (mm)

Diometer  Length  Thickness
Old 1 Vertical Limb 12.5 57.84 1.2
Horizontal Limb 6.68 16.55 1.26
Old 2 Vertical Limb 11.28 56.59 2.23
Horizontal Limb 6.28 34.15 1.13
Custom 1 Vertical Limb 12.28 61.21 1.18
Horizontal Limb 7.8 16.91 1.47
Custom 2 Vertical Limb 20.28 56.83 1.75
Horizontal Limb 10.06 20.4 1.35
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