
Percutaneous Localization of Small Lung 
Nodules: NTUH experience

National Taiwan University Hospital

Tung-Ming Tsai

Dec, 7th, 2019

台灣胸腔外科醫學會 2019冬季會



2019/12/07 2

Callister ME, et al. British Thoracic Society guidelines for the investigation and 
management of pulmonary nodules. Thorax. 2015 Aug;70

Prediction Model of cancer and nodular size

T1a T1b T1c

早期肺癌治療的趨勢：影像導引定位手術
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肺部腫瘤或病變的精準診斷及治療

A 周邊型病變 (70%)

使用電腦斷層等導引，

經胸壁穿刺定位。

B 中央型病變 (30%)

使用支氣管鏡導引，

經呼吸道定位。
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台大總院胸外歷年手術量：2018年突破3000台
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台大總院歷年肺癌手術量（胸腔鏡手術）
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不插管

單孔

定位



台大胸腔外科近十年肺癌手術的發展

Anesthesia (2009)

Intubation -> Non-intubation

VATS techniques (2013)

Three ports -> Uniportal VATS

Localization (2013)

Hook-wire -> Dye
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台大總院-胸腔外科 SCI論文 （2014-2019）
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SCI論文總數

定位手術論文
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Image-guided Percutaneous Localization
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Timing 90%Approach Marker

Pre-operative

Intra-operative

Sliding CT
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Electromagnetic Navigation
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定位手術適應症

A. Pure ground-glass nodules

B. Nodules of Solid part ≤ 1 cm

C. Deeply-seated nodules with a 

distance from nodule to the 

pleural surface of > 2 cm.
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Preoperative Sliding CT-guided PBV dye
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1) 高成功率

2) 使用傳統滑軌式電腦斷層掃描器即可施行

3) 醫療人員不會曝露在輻射環境

4) 耗時短，手術安全性高

5) 可同時定位多顆腫瘤，深層腫瘤

Lin MW, et al. Computed tomography-guided patent blue vital dye localization of pulmonary nodules in 

uniportal thoracoscopy. J Thorac Cardiovasc Surg. 2016 Aug;152(2):535-544

Preoperative Sliding CT-guided PBV dye1
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定位手術，可以
實行在困難位置，
深層腫瘤，多顆
腫瘤。



Hybrid OR – Cone Beam CT （CBCT）
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定位 + 不插管麻醉 + 單孔胸腔鏡

Anchoring suture
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定位手術安全性
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出血，咳血 氣胸

過敏

Air embolism
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Safe & Feasible

177 cases，196 nodules

定位 + 單孔手術



Nodules Patients （N=100）
2 85
3 13
4 2

Total Nodules = 217

Size (cm) 0.8±0.4 (range, 0.3–2.2)
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多顆結節定位

A safe, feasible, and accurate 

method with high success rate
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Localization + Nonintubated + Uniportal
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深層結節定位
Dual Mark

Open the Parenchyma

Diagnostic wedge + frozen pathology

27 Nodular Depth: > 30 mm
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定位手術：降低單孔手術變多孔的Conversion Rate
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Sliding ⇐ ⇒ Cone-Beam CT



Electromagnetic Navigation



Percutaneous Localization in NTUH

1) Preoperative Sliding CT-guided dye localization

2) Hybrid OR：intra-operative CBCT

3) Electromagnatic navigation

安全，有效，提升手術品質

2019/12/07 27

Oct 1st 2019 NTU Cancer Center Hybrid OR


