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Anesthesia (2009) =
Intubation -> Non-intubation

VATS techniqgues (2013)
Three ports -> Uniportal VATS

Localization (2013)
Hook-wire -> Dye
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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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o Preoperative Sliding CT-guided PBV dye
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o Preoperative Sliding CT-guided PBV dye
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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






@) Hybrid OR - Cone Beam CT ( CBCT)
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Patients underwent thoracoscopic surgery for

/ P L I 2 h— pulmonary resection by a single surgical team
' ) from January 2013 through September 2015
e

n= 1075
Lin et al Thoracic i
Computed tomography-guided patent blue vital dye localization of Patients underwent preoperative CT-guided
1 dules i . 1 th patent blue vital dye localization for
pulmonary noduies in unipor tal t oracoscopy indeterminate pulmonary nodules
n =283

Mong-Wei Lin, MD, PhD," Yao-Hui Tseng, MD," Yee-Fan Lee, MD,"” Min-Shu Hsieh, MD,*

Wei-Chun Ko, MD,"” Jo-Yu Chen, MD,” Hsao-Hsun Hsu, MD, PhD," Yeun-Chung Chang, MD, PhD,"” and Patients underwent
Jin-Shing Chen, MD, PhD" P»| traditional three-port VATS
T n=106

Y
Patients underwent uniportal VATS |

=177

— 177 cases, 196 nodules
] | ]

ABSTRACT

Objective: Due to the limitations of the small single incision, an ideal preopera-
tive localization technique is essential for surgical resection of small pulmonary
nodules by uniportal video-assisted thoracoscopic surgery (VATS). The aim of
this study is to evaluate the usefulness and safety of preoperative computed to-
mography (CT)-guided patent blue vital (PBV) dye localization in patients with

small indeterminate pulmonary nodules who have undergone uniportal VATS Patients with one nodule Patients with two nodules Patients with three nodules

for lung resection. n=159 n=17 n=1

Methods: In this retrospective Stlldy, 177 consecutive patiems (196 pulmonary Thoracoscopic view of the indeterminate lung nodule FIGURE 1. Algorithm for patient selection. CT, Computed tomography: VATS, video-assisted thoracoscopic surgery.

nodules) who underwent preoperative CT-guided PBV dye localization and uni-  j4cajized by CT-guided PBY dye.

portal VATS from January 2013 to September 2015 were enrolled.

Results: The CT-dye localization procedure was performed successfully and ~ Central Message _ : Localization-related comp]ications

correctly for 99.5% (195/196) of the nodules within a mean procedure time of Sz:l'gswigi(;fgzrd%:;:Ef:];ﬁlg:ﬁ: ;“;p;"::_l]

30 minutes. The mean size of the nodules was 7.8 mm, and their mean depth B EER SIS R SRR Intrapulmonary focal hemorrhage 96 (54.2)

from the nleural surface was 18.3 mm. Most of the nodules (78.6%. 154/196)

Pneumothorax 52 (29.4)
Safe & Feasible ™ v
Larget 3
Hemoptysis 1 (0.5)
Hemothorax 0 (0)
Allergic reaction 0 (0)
Complications need invasive management 0 (0)
Failed localization 1 (0.5)




Original Article

Preoperative computed tomography-guided dye injection to localize
multiple lung nodules for video-assisted thoracoscopic surgery
Yao-Hui Tsengl’z, Yee-Fan Lee', Min-Shu Hsieh’, Ning Chien', Wei-Chun Ko', Jo-Yu Chen', Jang-Ming
Lee', Pei-Ming Huang®, Mong-Wei Lin*, Jin-Shing Chen®, Yeun-Chung Chang'

Deplrtment of Medical Imu,lm., National Taiwan University H()splnl and National Taiwan University C ()]]ebe of Medicine, Taipei, Taiwan;
OPOTTIPTLY, P POl 7 + Tlnivarcin Hocnital Vin Tin Reanch Thinei Thisan: Manartmant of PDarhalagy “Department of

A safe, feaS|bIe and accurate ...

= YC (hmé, (IV)

method with high success At

Correspondence to: Yeun-Chung Chang, MD, PhD. Department of Medical Imaging, National Taiwan University Hospital, No. 7, Chung-Shan South
Road, Taipei 10002, Taiwan. Email: ycc5566@ntu.edu.tw.
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Nodules
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Patients ( N=100 )
85
13
2

Total Nodules =217

Size (cm)

Success rate (per nodule) (%)
Failed reasons
Poor dye visualization

Progressive pneumothorax

0.8+0.4 (range, 0.3-2.2)

99

Complications (patient number) [%]

Mild hemorrhage

Pneumothorax (cm)
Mild (<1)
Moderate (1-2)
Large (>2)

Anaphylaxis
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Nonintubated uniportal thoracoscopic surgery for resection of

lung lesions

Localization + Nonintubated + Unlportal
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Table 2 Anesthetlc and operative procedures

ant aF Anacthacialame Thanaee

Table 3 Treatment outcome of nonintubated uniportal VATS

Variable® No. [%] (N=116)

st

Preoperative CT-guided dye localization 77 [66]

¢ Anesthetic induction duration, min 10 [4-29)], 11+£4.7
C

Operation procedure

Wedge resection only 30 [26]
Wedge resection + lymphadenectomy 77 [66]
Segmentectomy + lymphadenectomy 7 [6]

Lobectomy + lymphadenectomy 2[1.7]

Surgical duration, min 83 [32-165], 86+27.7
63 [32-165], 68+27.8

Wedge resection + lymphadenectomy, 88 [49-152], 91+22.9

Wedge resection only, min

min

Segmentectomy + lymphadenectomy, 100 [59-144],

min 100+£35.4

Lobectomy + lymphadenectomy, min 16414 [N=2]
Conversion to

Multiport VATS 5[4.3]

Tracheal intubation 1[0.9]

Thoracotomy 0 [0]

Variable® N=116
Operation complications
Air leaks >3 days 21.7]
Bleeding 1[0.9]
Pneumonia 1[0.9]

Post-op pain intensity on numeric rating scale
Day 1 2 [0-5], 1.9+1.1
Day 2 1 [0-4], 1.4+0.9

Chest tube drainage, day 1[0-7], 1.5+1.1

Hospital stay after operation, days 3[1-10], 3.3+1.4

? continuous data are shown as median [range] and mean

+ standard deviation, and categorical data as number [%].
VATS, video-assisted thoracoscopic surgery.
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Computed tomography-guided dye localization for deeply situated
pulmonary nodules in thoracoscopic surgery

Tung-Ming Tsai', Xu-Heng Chiang', Hsien-Chi Liao’, Kuan-Chuan Tsou’, Mong-Wei Lin', Ke-Cheng Chen',
Hsao-Hsun Hsu', Jin-Shing Chen'

'Department of Surgery, National Taiwan University Hospital and National Taiwan University College of Medicine, Taipei, Taiwan; *Department of
Traumatology, National Taiwan University Hospital, Taipei, Taiwan; ‘Department of Surgery, Taipei City Hospital, Taipei, Taiwan

Contributions: (I) Conception and design: TM Tsai, KC Chen, JS Chen; (IT) Administrative support: MW Lin, HH Hsu, JS Chen; (IIT) Provision of
study materials or patients: MW Lin, HH Hsu, JS Chen; (IV) Collection and assembly of data: TM Tsai, XH Chiang, HC Liao, KC Tsou; (V) Data
analysis and interpretation: TM Tsai, MW Lin, KC Chen; (VI) Manuseript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Ke-Cheng Chen, MD, PhD. Department of Surgery, National Taiwan University Hospital and National Taiwan, University

College of Medicine, No. 7, Chung-Shan South Road, Taipei 10002, Taiwan. Email: cskchen@gmail.com.

Open the Parenchyma

Dual Mark

Patients underwent preoperative CT
guided PBV dye localization for an
undiagnosed pulmonary nodule
N =595

|

Patients with nodular depth = 30
mm underwent diagnostic wedge
N =27

Diagnostic wedge + frozen pathology

Patient with Patients with
adenocarcinoma in situ bemgn nodu\e
with adeauate marein

27 Nodular Depth > 30 mm

Patients with primary
lung adenocarcinoma
N=20

Inadequate Adequate
margin margin
N=12 N=8
Lobectomy Segmentectomy Extended Wedge
N=4 N=5 N=3
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Original Article

Computed tomography-guided dye
localization prior to uniportal thoracoscopic
surgery for lung nodules: A propensity score
matching analysis

Table 2 Perioperative outcome of propensity-matched

Tung-Ming Tsai, Wan-Tir

Jin-Shing Chen* e
Variables DL (N = 55) DS (N = 55) P-value
Operative Methods 0.801°
Wedge resection 49 (89.1) 49 (89.1)
Segmentectomy 5(9.1) 4 (7.3)
Lobectomy 1(1.8) 2 (3.6)
Non-intubated VATS 28 (50.9) 29 (52.7) 1.000°
(N, %)
Operative duration 85 (63—112) 76 (60—106) 0.280°
(min)
Blood loss (mL) 20 (9—-30) 23.5 (11 0.140°
—40)
Conversion to multi- 1 (1.8) 7 (12.7) 0.030°
ports VATS
Thoracic drainage 1(1-1) 1(1-1) 0.892°
(days)
Hospital stay (days) 3 (2—4) 3(2-3) 0.104"
Morbidity 2 (3.6) 1(1.8) 1.000°
Mortality 0 0
Pathological nodule  0.80 (0.6 0.90 (0.7 0.032°
size (cm) —0.9) —1.2)
Histology 0.008°
Primary NSCLC 46 (83.6) 31 (56.4)
2019/12/07 Metastatic cancer 3 (5.5) 7 (12.7)

Benign nodule 6 (10.9) 17 (30.9)

Patients underwent VATS for
pulmonary nodules by a single
surgical team through January 2014
to December 2015
N= 1438

A

Patients underwent uniportal VATS
N= 395

¥

Patients with undetermined
pulmonary nodules
N = 298

Patients with nodules of
nodules > 1.5cm or diameter
1-1.5cm with C/T ratio > 25%

N=97

Y

4

A

r

Patients underwent pre-operative Patients underwent direct
CT-guided PBV dye localization VATS surgery
(DL group) (DS group)
N= 232 N= 66
h 4 v
Y h 4

Matched DL group
N= 55

Matched DS group
N =55
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Sliding & = Cone-Beam CT

Preoperative Dye Localization for
Thoracoscopic Lung Surgery: Hybrid
Versus Computed Tomography Room

Pei-Hsing Chen, MD, Hsao-Hsun Hsu, MD, PhD, Shun-Mao Yang, MD,
Tung-Ming Tsai, MD, Kuan-Chuan Tsou, MD, Hsien-Chi Liao, MD,
Mong-Wei Lin, MD, PhD, and Jin-Shing Chen, MD, PhD

Department of Surgery, National Taiwan University Hospital, National Taiwan University College of Medicine, Taipei; Department of
Surgery, National Taiwan University Hospital Hsin-Chu Branch, Hsinchu City; Department of Surgery, Taipei City Hospital, Taipei;
and Department of Traumatology, National Taiwan University Hospital, Taipei, Taiwan

CT room
group

Localization Time
* Awake patient
* Self-breath

Surgery Time

* Anesthesia period

| * Operation period

Hybrid
operating
Operating room

room

Global Time

|

M) Check for updates

Hybrid room
group

Localization + Surgery Time
e Patient under anesthesia
* Ventilation support

Table 3. Localization and Surgery Results

Variable Hybrid Room Group CT Room Group p Value
Total number of patients 25 50
Operation method >0.999
Wedge 24 (96) 48 (96)
Segmentectomy 1(4) 2 (4)
Global time, minutes 192.6 + 44.2 (123-300) 244.1 + 101.8 (102-552) 0.003
Localization time, minutes 33.1 + 8.0 (21-58) 22.3 + 10.7 (8-73) <0.001
Surgery time, minutes 107.2 + 42.5 (31-185) 89.0 + 27.1 (50-163) 0.060
Radiation exposure 0.002
~ Dose length product, mGy*cm 953.5 + 725.4 (291.0-3150.5) 317.2 £ 183.7 (61.2-671.9)
Chest tube drainage, days 1+ 0.4 (0-2) 1.5 £+ 0.8 (1-4) 0.001
Postoperative hospital stay, days 3.0 £ 1.2 (2-8) 34 £1.1(02-7) 0.161
Localization-related complications
Pneumothorax”
Small NA 19 (38)
Large 1(4) 0(0)
Intrapulmonary focal hemorrhage NA 29 (58)
Diaphragm injury 1(4) 0 (0)
Failed to localization 2 (4) 0(0)
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Percutaneous Localization in NTUH

1) Preoperative Sliding CT-guided dye localization
2) Hybrid OR : intra-operative CBCT

3) Electromagnatic navigation
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