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３３次次元元印印刷刷さされれたた患患者者実実体体モモデデルルにによよるる手手術術技技能能研研修修支支援援  
- Realized Virtuality - 
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Endoscopic Surgical Training Using 3D-Printed Patient Models 
- Realized Virtuality - 

 

JULI YAMASHITA†1 KAZUNORI YOKOYAMA†2 
 

This paper reports a 3D-printed precise human paranasal sinus model and a tele-mentoring system using the model with virtual 
“mirror” interface for manual skills training in endoscopic nasal surgery. The model has precise anatomy reconstructed from 
patient’s CT images and has material and structure that allow surgeons to incise the model using clinical surgical equipment with 
similar haptic feeling to that of real patients. When materials and structure is carefully designed, 3D-printed patient models, or 
materialized virtual patients, can be better than virtual reality simulators.  
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2. 手手術術可可能能なな精精密密ヒヒトト鼻鼻腔腔モモデデルルのの開開発発  

2.1 対対象象部部位位：：副副鼻鼻腔腔・・前前頭頭蓋蓋底底  
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2.2 内内視視鏡鏡下下鼻鼻内内手手術術手手技技研研修修用用ヒヒトト鼻鼻腔腔モモデデルルのの開開
発発（（2002年年〜〜2004年年））  
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Figure 1 Paranasal sinuses 
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Figure 2 Rigid endoscopes for paranasal surgery. 
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A: B: C:  

Figure 3 Incisable paranasal model.  A: overview, B: bone 

parts inside, C: a bone part with right Ethmoid sinus. 
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Figure 4 Comparison between the original patient (top) and his 

model (bottom). 
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2.3 結結果果  
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2.4 考考察察  

2.4.1 実体モデル vs. VRシステム：開発前 
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2.4.2 実体モデル vs. VRシステム：開発後 

(1) 開開発発ププロロセセスス  
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(2) リリアアリリテティィ  
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2.4.3 課題と展開 

(1) 解解剖剖構構造造・・疾疾患患ののババリリエエーーシショョンンのの蓄蓄積積  
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(2) 3次次元元ププリリンンタタへへのの要要望望  
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(3) そそのの他他のの手手技技研研修修用用鼻鼻副副鼻鼻腔腔モモデデルル  
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3. 実実体体モモデデルルをを用用いいたた手手技技支支援援シシスステテムム  

3.1 手手技技技技能能レレベベルル客客観観評評価価指指標標のの探探索索  
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3.2 手手術術手手技技遠遠隔隔教教授授シシスステテムム  
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3.2.2 患者対モデルによる研修医・若手医師への遠隔指導 

OJT OJT

[14]

HM

7 2009 2012

3

 

OJT

[15] 2011

1 OJT

TT rr aa ii nn ee rr '' ss 	
 	
 ss ii tt eeTT rr aa ii nn ee rr '' ss 	
 	
 ss ii tt ee 	
 	
 	
 	
 
	
 	
 	
 	
 
TT rr aa ii nn ee ee '' ss 	
 	
 ss ii tt eeTT rr aa ii nn ee ee '' ss 	
 	
 ss ii tt ee 	
 	
 	
 	
 

	
 	
 	
 	
 

InternetInternet	
 	
 

Monitor 1 
2 

3 

4 

1 2 

3 

4 

 5   
Figure 5 A distance manual surgical skills training system overview. 

 6 HyperMirrorTM  

Figure 6 HyperMirrorTM images.  Left: front view, Right: side view 
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2010  

Figure 6 Tele-mentoring experiment between OR (top) and the 

simulation lab. (bottom) (University of Tsukuba, 2010) 

 
 7 OJT 2011

 
Figure 7 Tele-mentoring system “On the scene” (Kansai 

Medical University, 2011). 
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3.3 今今後後のの展展望望  
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