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Atypical bronchoplasty

Radical sublobar resection

s
Roboﬂc surgery (Da Vmcu)/ /

Morihito Ckada, Hireshima Uniy.



Assisted Thoracic Surgery

«—> Complete VATS

Morihito Okada, Hiroshima Univ.



Minimally invasive
approach

Lung function
preservation

Ultimate goal in Ing cancer surgery

Quality of surgery
Technique high in the degree of difficulty

Morihito Okada, Hiroshima Univ.




2 incisions (1cm~ & 4cm~)

i

J ! Anterodlateral

K

Auscullratory
triofgle

Skin incision should be extended without hesitation

if the surgeon felt harder during the procedure.
Okada M, CHEST 128;2696-2701,2005 Morihito Okada, Hiroshima Univ.



1) Quality of surgery & minimally invasive approach
2) Application for various pathologies

Do not stick at
Length of incision (4 cm, _bcm, 8em, v n)
Monitor vision or Dwecf wswn

A Matter of Taste: Sharp dissection with a 30cm- Iong scissors
Maodel 101-8098-30; Mayo-Harrlhgfan, Stille, Sweden

Morihito Okada, H:mshfma Univ.
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~ Sharp Dissection
- Via upside-down backhand grip of long scissors

Upside-down backhand grip of 30 cm-long scissors for sharp dissection and a
long needleholder for suturing, initially proposed by Dr.Belsey (Frenchay

 Hospital, UK), Dr.Pearson (Toronto General Hospital, Canada) and Dr.Tsubota,
which is suitable to facilitate deep maneuver in the era of VATS. '

Okada M, CHEST 128:2696-2701,2005 Morihito Okada, Hiroshima Univ.
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Significance of
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Okada et al.

Study objectives: Controversy regarding the most suitable surgicid approach for treating malignancies of the lung is a
matter of continuous discussions. "Complete" video-assisted thoracic surgery (VATS) that is performed using ondy
the vision of a monitor is generally limited 1o lung resections of minimal difficuity. With the greal interest in
minimally invasive techniques for freating various pathologics. we have widely applied an integrated surgical
approach that combines muscle-sparing minithoracotomy (incistons 5 W ey waaes Men assistance using mainly

P o .*p-f_,‘_h
diveet visualization of the lung resection, which we have called f?}?bi l(! A TS Tk aim of this study is
to evaluate the usefulness of liybrid VATS. R ecam———

Desiga: Retrospective single-center study.,

Interventions: From January 1998 fo Qctober 2004, 405 of 678 lobectomies (60%) and 165 of 226 segmentectomies
(73%) were perforined for primary lung cancer using hybrid VATS,

Resulis: Bronchoplasty was performed in 93 of the 678 patients (13%) who underwent lobectomy and in 11 of the 226
putients (5%} who underwent segmaentectomy, Hybrid YVATS was afilized in 33% of sleeve lobectomy procedures and
in 27% of sleeve segmentectomy procedures. The mean (zE SI) surgical time using hybrid VATS was 164 3z 48 min
for lobectomy and 158 4= 35 min for segmentectomy, and the mean blood loxs was 166 == 120 and HIY £ B0 ml,,
respectively. There was one operative mortality ((L2%) sceondary fo cardiogenic shock. Postoperative complications
developed in 11% of patients with p-stage IA disease after undergoing hybrid VATS, in contrast to 19% of patients
after undergoing open thoracofomy. The prognosis of patients treated by bybrid VATS was equivalent to thaf
obiained with open thoracotomy.

Conclusions: Minithoracetomy combined with video support that is performed predominantly via direct visualization
is a secure, integrated, minimally jnvasive approach to performing major resection for lung cancer, including

alization on uality of Surgery
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October 2005

atypical procedures such as bronchoplasty. This hybrid VA'TS can he an acceptable and 5M§r';¥ﬁ1f§ w@kﬁda Hff'a < hf}ﬂ a Uﬂ ”V
» A

the performance of complefe VATS is considered fo be challenging.
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A novel video-assis ?‘e@’ anatomic segmentectomy ?@ﬁmﬁf@@
Selective segmental inflation via bronchofiberoptic jet
followed by cautery cutting

Jkada M, ef al.

OBJECTIVE: Segmentectomy is an auatomic parenchyma-sparing rescction that is recently being performed for
small-sized fung carcinoma and constitutes a useful procedure in u thoracic surgeon's armamentarinm, We have
penerated a new technique that improves the identification ol the intersegmental border and whose clinical utility
we evaluate in this stady.

METHODS: Under bronchofiberscopy, jet ventilation is sclectively applied to the burdened bronchus to (le\ ‘clop
an anatomic plane between the inflated segment to be resected and the deflated arca to be preserved. From April
2004 to June 2006, 52 consecutive pancuh mth i elinteal TN iU perighcrar t'&inituf%‘m%m,mn umlcrn ent

video-assisted  segmental rescetion wllul hvbl’ld VATS Segmentectomv m ﬁshich

electrocautery with ne stapler was used to fﬁvrd,mh,untcrugmenml plane detected ln selective et %r‘iunuun.

RESULTS: Complete reseetion was achieved in all patients. The median operative time and bleeding during the
operation were 155 minutes (range 85-225 minutes) and 60 mL (range 10-210 mlL), respectively. The
complication rate was 13.5% (7/52), and the most common was concerning air leak, The median duration of
postoperative air leak and chest tube drainage was | day and 3 days, respectively. There were no in-hospital
deaths. There was one case of mediastinal Iymph node recurrence and another of melastasis to the brain although

there was no case of locad recurrence in the surgical margin area. Ma rch 2007
CONCLUSIONS: A novel vides-assisted segmentectomy techuique for fung cancer is clinically useful. Sclective
segmental inflacion provides an obvious intersegmental plane quickly and easily, allowing a real margin distance
in the ventilated segment. Despite the minimally invasive approach, since only the segment to be resected and not

the entive lobe is expanded, an appropriate surgical view is possible.
Morihito Okada, Hiroshima Univ.
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Open thoracotomy Hybrid VATS approach ‘, )
Morihito Okada, Hiroshima Univ.



Morihito Okada, Hiroshima Univ.



Mariﬁffa Okaf imshfma Univ.,



Major premise : Safety & Radicality

The advance of surgery :
just preserving patient's functional capacity.

1) Minimally invasive approach
Video-Assisted Thoracic Surgery (VATS)
just Abproach not Sur'qer'v lfself

e ——

2y rulmonary savmg surgery /A ,,» m,
Bronchoplasfy (Sleeve resechon)

~Lesser r'esechon (Radlcai sublobar resec ~tion)

Moﬁhﬁv Gkada Hiroshima Univ.



Morihito Okada, Hiroshima Um‘k.



e

& cutti

L&

Morihito Okada, Hiroshima Univ.






Type C

Trachea Trachea
Upper lobe
bronchus
= Upper division
bronchus
Middle labe Upper lobe
bronchus bronchus
= ¥ Upper lobe
Supsrior segmental bronchus
bronchus ‘ﬁ:' """ Superior segmenial
bronchus
Lower lobe Bassl segmental o Lingvler
bronchus Sincionvk Enﬂfcmc"“[ Lower lobe bronchus
PRAEIS bronchus
Lower lobe
bronchus

JTCVS 118:710-13, 1999 Morihito Okada, Hiroshima Univ.



for Thoracic Surget

L) . - A N T L it i R P e i,
§RGRNEIIL NS AN v N Livlrunatonars oy Jhwnrsicis N &

Objective: We have tricd atypical brenchoplastics in patients with noncompromised fung function with centrally
facated cancers to avoeid pneumoncctomy. We evitluated the efficacy of extended sleeve lohectomy in such patients,
Methods: Ameoeng 157 paticats undergoing bronchoplasty for primary non-small cell lung carcinoma, 15 patients

underwent extended sleeve lobectomny. THORALID
Results: According to the mode of reconstruction, the 15 paticnts were classified into 3 sroups: (A) anastomosis AND =

. 4 o 5 ; . ‘ ; CARDIDVASTULAR
Detween the right main and lower brouchi with resection of the upper and middle lobes (n = 6), (B) anastomnosis SURGERY
between the left main and basal segmental brouchi with resection of the upper lobe and superior segment of the
Iower lobe (u = 4), and (C) anastomosis between the left main awd upper division bronchi with resection of the ®
lingular segment and lower lobe (n = 5), The tumors were completely resected in all paticuts, Pulmonary angioplasty
was carried out in 8 patients. Brouchial reconstraction was successful in all patients. Palmonary vein thrombosis

resulting from overstretching of the inferior pubmouary vein occurred in 1 patient of group A and was relicved by
completion pnewmonectomy. There was neither operative mortality nor Incal recurvence. Although all paticuts with ; ' :
stage TIB discase and half of paticats with stage HIA disease were alive without recurrence (12-106 months), half of 0 c.i.ob er

the paticuts with stage {HA disease died of distant metastases within 1 year,
Conclusions: We suggest that this extended sleeve lobectomy, which is techuically demanding, should be considered 1 999

in paticnts with centrally located lung cancer, because this lung-saving operation is safer than preumoncctomy and is
equally curative.

Morihito Okada, Hiroshima Univ.



Type Case Clinical Histology Induction PA Technical Pathologic Prognosis

(Sex, Age) Stage TNM therapy plasty result Stage TNM

A 1M, 66) ITIA 310 AD + +  Poor{ComPN) IIIA 320 12 mo, dead(ca)
2 (M, 62) IITA 310 5Q + + Good IIIA 310 12 mo, dead(ca)
3 (M, 71) IIBR 300 sSQ - - Gaod IIB 300 106 mo, alive
4 (M, 58) ITIA 310 5Q - + Goad IITA 310 99 mo, alive
5 (F. 51) ITIA 320 AD + + Good TIR 200 29 mo, dead(ca)
6 (M, 47) IIR 300 AD + - Good IITA 001 26 mo, alive
7 (F, 74) IIB 210 AD . + Good IIIB 420 19 mo, alive

B 1M, 72) 118 210 $Q - < Good IIB 210 112 mo, alive
2 (M, 65) EIIA 310 SQ - + Good ITTA 310 51imo, alive
3 (M, 64) IIB 300 SQ - - Good IIB 300 57 mo, dead(ca)
4 (M, 70) ITR 210 5Q - + Good IIB 210 79 mo, alive
5 (F, 51) IIIA 220 sSQ@Q + + Good B 210 60 mo, alive

C 1(M, 64) 118, 2140 35Q - - Good IIB 210 68 mo, alive
2 (M, 68) ITB 210 sQ - - Good g 210 116 mo, alive
3 (M, 66) 1A 220 5§ + - Good IITA 120 2 mo, dead(ca)
4 (M, B6) ITBE 300 SQ . - - Good IIB 300 99 mo, alive
5 (M, 62) IIR 210 3Q - - Good IIB 210 26 mo, dead(ca)
6(M,B3) IIIA 320 sQ + - Good IIB 320 13 mo, alive
7 (F, 78) 3 100 AD - - Good ITA 200 26 mo, dead(ca)
8 (M, 60) IR 210 .SQ - - Good ITIB 420 19 mo, alive
2 (M, 61) IITA 310 5Q - - Goed IITA 320 27 mo, dlive
10 (M, 72) B 200 8Q - - Good IIB 210 7 mo, alive
11 (M, 63) IB 200 s5Q - - Good IB 200 3 mo, alive

o

etween right main bronchus and basal segmental bronchus.

Morihiito Okada, Hiroshima Univ.

A~1 & A-5, Anastomosis
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Okada et al.

OBJECTIVE: Although siceve segmentectomy for centrally Jocated Jung cancers was originally designed for paticnts
unabie to tolerate lohectomy. we have tried it in patienis with noncompromised function as well. We evalnated the efficiency
of this atypical type of bronchoplasty.

METHODS: OF 202 paticuts for whom we performed bronchoplasty for primary non-small cell lung carcinoma, 16
underwent sleeve segmientectomy,

RESUL'TS: Sixteen patients were classified into 4 groups according to the mode of bronchial reconstruction: type A,
anustomosis between the right intermediate or left main and busal scgmental bronchi with removal of the superior segment
of the lower lobe (86; n = 7); type B, anastomosis between the left main and logolar bronchi with vemoval of the upper
division of the left apper lobhe (S142:43; n = 3): type C, anastomosis between the left main and upper division hronchi with
removal of the lingular segments (S4+3: n = 4); and type D, others (n = 2). Nine paticuts had pubnonary function sufficicut
to tolerate lobectomy. The tumors were completely resected in all patients, Combined performance of pulmonary
angioplasty was carried out in 2 patients. Bronchial recoustruction was successful in all patients, with neither bronchial &
complications nor local recurrences. Ten patients had stage 1A discase, and 6 had more advanced discase. Al patients were sep.remb er
alive, except 1who died as a result of distant metastasis gnd 2 who died of noncancerous causes, Overall 3-year and S-year

survivals were 93.3% and 68.1%, respectively. 2004
CONCLUSIONS: Sleeve segnientectomy, which is technically demanding, should be considered in patients with centrally

locuted and possibly curable early non-small cell lung cancer because the prevalence of small-sized or multiple lung tumors

has heen increasing and becsuse our findings suggest that this Inng-saving operation is safe and uselul.

Morihito Okada, Hiroshima Univ.
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Class Limp resection Anastomosis Preservation

Type A S6 Right inferniedial - Basal segments
bromchi-basal  segmental
: bronchi
b Left main bronchi-basal
segmientad bronchi
pe B Left SI42+3 Left main bronchi-lingulay  Lefr 8445
bronchi
Type C Telt S4+3 Lelt muin bronchi-upper  Left 14243
division bronchi
Type D Unclassified (others)
Type  No.  Sex Age(yy Histologic iype  Resected segment Pathelogic Local tecunence  Prognosis
T N M Stuging
A 1t M 71 RIW Lefl 56 3 0 0 1A No 182 s, afive
2t M 58 5Q Right 56 1 0 0 1A MNo 58 o, dead %
3 M 62 AD Left 56 1 0 0 1A Nop 57 mo. alive
4 M 74 8Q Right 86 2 0 0 IB MNe 83 o, deadd
5 M 70 8Q Left 86 1 1 0 HA No 39 mio, alive
6t M 65 5¢ Left 56 1 0 0 1A No 38 mo. alive
T M 59 50 Right §6 2 1 ¢ 1B No 35 mo., alive
B 1 M 57 5Q¢ Lef1 51+243 1 1 0 1a Nao 75 ni, alive
24 M 54 SQ Left 814243 1 0 0 1A No 65 mo. alive
3¢ M 61 SQ Left 514243 1 0 0 1A No 35 mo, alive
C 14 M 63 SQ Left 8445 1 =00 < 1A No 103 mo, alive
21 M 74 SQ Left 5445 1 0 0 1A No 41 mo, alive
3k F 76 S Leflt 8445 25 Trleln 00y TIB No 24 mo. dead§
45k B 69 AD Left 8445 S E R ¢ R No 7 mo. alive
> T4 W 75 5Q Lef1 5142 1 0 0 IA No T . alive
21 r 20 ME Rightr 53 1 6 0 Mo 39 mo, alive

JTCVS 128,:420-24, 2004 Mamh:i’e Okada, Hiroshima Univ.



Small-sized cancers are increasingly detected
all over the world

]

Progress of radiographic modality
Widespread of screening

Morihito Okada, Hiroshima Univ.
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Sublobar resection fLimiTed)

Strategy for small-sized solitary pulmonary nodules
potentially underlying malignancy: Quality Conirol

Diagnostic lobectomy is not acceptable
even via VATS approach

lymph nodes

Deep lesions

N’ |

=

N S e

£ X

Morihito Okada, Hiroshima Univ.
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Okada M. et al.

OBJECTIVE: As a result of increasing discovery of small-sized lung cancer in clinical practice, tumor size has come fo he considered an
important varinble affecting planning of treatment. Nevertheless, there have been no reports including kirge numbers ot patients and
focusing on tumor size, and controversy ragains concerning the surgicid munagement of small-sized tuinors, Therefore, we invesiigated
the relationships between tumor dimension snd clinical and follow-up data, as well a5 surgical procedure in particular.

METHODS: We reviewed the records of 1272 consecutive paticnts who underwent complete resection for pon-small cell carcinona of
the lung.

RESULTS: Fiity patients had tumors of 10 mmi or less, 273 had tumors of {1 to 20 mn, 368 had tumors of 21 fo 30 mm, and 381 had
tumors of greater than 36 mm in diameter. The cancer-specific S-year survivals of patients in these 4 groups were 100%, 83.5%, 76.5%,
and 57.9%. respectively. For patients with pathologic stage 1 disease, they were 100%, 92.6%, 84.1%., and 76.4%, respectively.
Multivarinte analysis demonstrated that male sex, older age, larger tumor, and advanced pathologic stage adversely affected survival.
Lesser reseetion was performed in 167 (52%) of 323 patients with a tumor of 20 pum or less in dianreter but in {56 (16%) of 949 patients
with a tumor of greater than 20 mm in diameter. The percentages of lesser resection among all procedures performed were 79%., 56%,
30%. and 13% In patients with pathologic stage [ disease with a twmor of 10 mm or less, 11 to 20 mww, 21 to 34 nmim, and greater than 34
min in diameter, respectively. The S-year cancer-speeific survivals of patients with pathologic stage € disease with tumors of 20 sim or
less and 21 te 30 mm in diameter were 92.4% and 87.4% after lobectomy, 96.7% and 84.6% after segimentectomy, and 85.7% aund J anual“y
39.4% after wedge resection, respectively, On the other hand, with a tumor of greater than 30 mm in diameter, survivals were 81.3%

after lobectomy, 62.9% aflter segmentectomy, and 0% after wedge resection, respectively. 2005
CONCLUSIONS: Tumor size I8 ao independent and significant progpostic factor and important for planning of surgical treatment. |
Although Jobectomy should be chosen for patients with a tumor of greater thun 30 mm in diameter, furtber jovestigation is requixed for

tumors of 21 to 30 mm in diameter. Segnientectomy should, as a lesser anatomic resection, be distinguished from wedge vesection and

might be aceeptable for patients with a tumor of 20 mim or less in diameter without podal involvement.

Morihito Okada, Hiroshima Univ.
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1) Peripﬁemi 2cm or smaller cTINOMO NSCLC @
2) Able to tolerate a lobectomy

3) Basically, wedge resection could be used for a fumor of 20
mm or smaller as well as for a tumor observed as pure 66O
(100% TDR), otherwise segmentectomy is performed.

4) To obtain sufficient margins, resection line could be placed on

the segment adjacent to the affected one or portions of a few
segments could be resected.

5) When the margin might be imperfect or any lymph node was
found to be diseased, lobectomy have to be performed instead.

Morihito Okada, Hiroshima Univ.



J Thorac Cardiovasc Surg 2011June; 141:1384-

Multicenter analvsis of high-resolution computed tomography and
positron cimission tomography/computed tomography indings to
¢hoose therapeutic strategies for clinical stage LA fung
adenocarcinoma

Norikelo Okada AL, PRI Huarchik o Nakayv.ama, Mid i-‘l}{.?,k Sakae Okumurs, MDD, Phiy”
Hoomusu Darsake, PRV Shup Adache. ML PRDY Mussheo Yostumura M vhib' un
Woshihiro SMiva ML PhD

Objective: The detaction tates of sneld lung Cncers, ospecially slenec mromons hase recently wmareased. An
undsrstadmy of mehenent sosresaszns o s cibes! Ion e selecion of suitabiz tlerapeatio sirateics, suc as
sublobar resetion The obiectiv e ol He s stady s to ecanine the medignang biokegical behaviorof o Bl siagpe
A wlenocarcimema and 1o szlect therspzubic srdemes wsing lagleress hution comspuled loaapnyg !i'.
fucnndza s lucose s ton et tonwrraphycomputed omortaph and apetholoyic malvas inthe «t

tane of o mulioser stwds

Methids: We perlomied hivleresolution compated tanseriphe ad fuieedeos elicise positron simidon k-
osrraphy congput=d Ganoergphn i 502 paitents swith chincs ! TENGARS aleneca cmene bebore they wideraont

surpers watli candie inent We sadusted the reiatinsleps betaccn Jineopathelonis diaactenstioy il -

e standadiced uplahe «sues on thiepedeos dlucose-positton cpssd o enernphy Computed tanorraghy,
vrouid chos opeats ratee, snd taeos d g peaane mele coduehoreoluton compu el vanoerapln el compaomeit
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for small-sized non-small cell lung cancer: A multicenter study
Okada M. et al.

OBJECTIVE: At present, even when early-stage, small-sized non-small cell lung cancers are being
increasingly detected, lesser resection has not become the treatment of choice. We sought to compare
sublabar resection (segmentectomy or wedge resection) with lobar resection to test which one is the
appropriate procedure for such lesions.

METHODS: From 1992 to 2001, a nonrandomized study was performed in 3 institutes for patients with a
peripheral ¢TINOMO non-small cell lung cancer of 2 cm or less who were able to tolerate a lobectomy.
The results of the sublobar resection group enrolled preoperatively (n = 305) were compared with those of
the lobar resection group (n = 262).

RESULTS: Except for distribution ol tumor location, there were no significant differences in any variable,
patient characteristics, curnbility, pathologic stage, morbidity, or recurrence rate. Median follow-up was
wiore than 5 years. Disease-free and overall survivals were similar in both groups with 5-year survivals of o
85.9% and 89.6% for the sublobar resection group and 83.4% and §9.1% for the lobar resection group, October
respectively. Multivariate analysis confirmed that the recurrence rate and prognosis associated with

sublobar vesection were not inferior to those obtained with lobar resection. Postoperative lung function 2006
was significantly better in patients who underwent sublobar resection.

CONC LU‘\IONS. Sublobar resection should be considered as an alternative for stage IA non-small cell

lung cancers 2 cm or less, even in low-risk patients. These results could lay the foundation for starting

candomized controlled trials ancw, which would bring great changes of lung cancer surgery in this eva of

early detection of lung cancer. Morihito Okaa’a, Hiroshima Univ.




[1992 - 2001] for cTINOMO NSCLC 2cm or less, able to tolerate a lobectomy

Sublobar resection group Eligible Lobar resection group
(n=30%) (n=262)

Overall survival

100 - et 89.6%
32 80 - P=0.106
:§ 60 J Intent-to treat analysis
% - “ Sublobar resection group (n=305)
'. Lobar resection group {(n=262)
| 20 |
x 1 Median follow-up of living patients > 70 months -
Segmentectol 0. rormy
(n=230) 1 s i L) i o o ) . 1 - 1 ok i ) 60)
0 12 24 36 48 60" Mopth @ ¢ —

JTCVS 132:769-75, 2006 Morihito Okada, Hiroshima Univ.
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Morihito Okada, Hiroshima Univ.



following sublobar and lob

ar resection for
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Author year

Sublobar resection

Number 5S-year survival(%)

Lobar resection
Number 5-year survival(%)

Read 1990 113
LCSG 1995 122
Kodama 1997 46
Landreneau 1997 102
Okada 2001 68
Koike 2003 - 74
Okada 2006 305

84

44*
93
62
87
89

89.6

131
125
77
117
104
159
262

74
65*
88
70
87
90
89.1

*s’raﬁs?ically significant

JTCEVS 132,769-75,2006

Morihito Okada, Hiroshima Univ.
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A no vgf wa"w -assisted ana ?"@mm segmentectomy fechnigye
Selective segmenital inflation via érmﬁmﬁéemﬁ tic jef
followed by cautery cutting '

Ckada et al.

OBJECTIVE: Segmentectomy is an anatomic parenchyma-sparing resection that is recenily being
performed for small-sized lung carcinoma and constitutes a useful procedure in a thoracic surgeon's
armamentarium, We have generated a new technique that improves the identification of the intersegmental
border and whose clinical utility we evaluate in this study.

METHODS: Under bronchofiberscopy, jet ventilation is selectively applied te the burdened bronchus to
develop an anatomic plane between the inflated segment to be resected and the deflated area to be preserved.
From April 2004 to June 2006, 52 consecutive patients with a clinical T{ NO MO peripheral cancer 2 em or

smaller underwent video-assisted segmental resection called hybrid VATS segmentectomy in
which electrocautery with no stapler was used to divide the intersegmental plane detected by selective jet
ventilation,

RESULTS: Complete resection was achieved in all patients. The median operative time and bleeding during
the operation were 135 minutes (range 85-225 minutes) and 60 mL (range 10-210 mL), vespectively, The
complication rate was 13.5% (7/52), and the most common was concerning air leak. The median duratien of
postoperative air leak and chest ube drainage was 1 day and 3 days, respectively, There were no in-hospital
deaths, There was one case of mediastinal lymph node recurrence and another of metastasis to the brain
although there was no case of local recurrence in the surgical margin area.

CONCLUSIONS: A novel video-assisted segmentectomy fechnique for lung cancer is clinically useful.
Selective segmental inflation provides an obvious intersegmental plane quickly and easily, allowing a real —

margin distance in the ventilated segment. Despite the minimally invasive approach, since only the segment Mﬂl"ﬁh 2007
to be resected and not the entive lobe is expanded, an appropriafe surgical view is possible.

Morihito Okada, Hiroshima Univ.
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A novel video-assisted anatomic segmentectomy technique
seiec?:sfe segmental inflation via bronchofiberoptic jet followed b y caaf'ff'}/ cutting,

Coronal Specimen CT

Transaxial Specimen CT
Presented by Prof. Ito H (Fukui University)

JTCVS 133,753-8, 2007 Morihito Okada, Hiroshima Univ.



Segmentectomy needs detecting and cutting
accurate anatomical intersegmental plane.

it would be only wide wedge resection !

Morihito Okada, Hiroshima Univ.



G Qpp&wsi"l'e to the conventional technique

JTCVS 133,753-8,2007 Morihito Okada, Hiroshima Univ.
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margin.

a reduction of local failure at the
maximum pulmonary function.
(the preserved adjacent segments fully expansive)

JTCVS 133:753-8, 2007 Morihito Okada, Hiroshima Univ.
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A novel video-assisted anatomic segmentectomy technigue
selective segmental inflation via bronchofiberoptic jet followed by cautery cutting

_Case : S2b+3a @

JTCVS 133,753-8,2007 Morihito Oada, Hfashf'ma Univ.



Ongoing randomized phase III clinical trial in the United Stafes

A Phase 1l Randomized Trial of Lobectomy Versus Sublobar Resection for Small (s 2 CM)
Peripheral Stage 1A Non-Small Cell Lung Cancer

Primary Qutcome Measures: Disease-free survival
Secondary Outcome Measures: Overall survival, Rate of loco-regional and systemic
recurrence, Pulmonary function

Estimated Enroliment; 1258 patients
Study Start Date: June 2007

Arm |: Active Comparator Patients undergo lobectomy by open thoracotomy or video-assisted
thoracoscopic surgery (VATS)

Arm lI: Experimental Patients undergo a wedge resection or anatomical segmentectomy by
open thoracotomy or VATS

Study Chair: Nasser K. Altorki (Cornell University), Harvey 1. Pass (New York University),
Daniel L. Miller (Emory University), Kemp H. Kernstine (Holden Comprehensive Cancer
Center)

Morihito Okada, Hiroshima Univ.



~ One-arm, wide
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Morihito Okada, Hiroshima Univ.



Japan Clinical Oncology Group ( H <5 ER MY IL—T)
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A Phase Il randomised trial of lobectomy versus limited resection
’ for small (£2cm) peripheral non—small cell lung cancer

Jagan Chaical Qneology Group
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Radzcai Hybrzd VAT S Segmentectomy

April 2004 ~ Oct 2010 (n=102)
Intei'segmental dissection with cautery only

Median follow-up of alive patients > 5 years

Morihito Okada, Hiroshima Univ.



.
gﬁ FOTr

April 2004 ~ Oct 2010, Intersegmental dissection with cauitery only

Age Median: 67 years (34 — 89) @
Sex Female: 52 -
Male: 50

Size of tumor on HR-CT Median: 18 mm (8 —29)
Histology Adenocarcinoma: 91

Squamous cell: 7

Adenosquamous: 2

Large cell: 1

Carcinoid: 1
Serum CEA  <5.0ng/mL: 89

>S.0ng/mL: 13
Clinical Stage IA: 102 (T1a: 84, T1b: 18)
Pathologic Stage 1A:92, IB: 8, IIA:1, IIIA:1
Morihito Okada, Hiroshima Univ.



:-:-?'[_-urdened lung (n=102)

Apml 2004 ch 2010, Intersegmental d:ssectmﬁ with cautery only

R:ght upper lobe: 30

S1: 8
S™+5%a: 1
S§%: 9
S?b+S%a: 6
S°+5%a: 1
S35

Right lower lobe: 26
$%: 16

S84 1

S748%: 1

5%:3

S8+8%. 2

S9-h8§10: 1

S7-81¢; 2

Left upper lobe: 22 @
S48 10 s

St2g: 1

Si+e. 3
$3+812g: 1
S¥a+b+857+8%: 1
S8 6

Left Lower lobe: 24
S9: 16

S8: 2

S22

S$9+810; 3

Si.gie. 1

Morihito Okada, Hiroshima Univ.



Operation time Median: 129 min (60 — 275)

Bleeding Median: 50 mL (10 — 350)
Utility access incision Median: 50 mm (40 - 80)
Complication: 10
Prolonged air leak (>7 d): 4
Late alveolopleural fistula: 3
Supraventricular arrhythmia: 2
Interstitial pneumonia: 1
Operative mortality: 0
Mortality: 9 (Cancer-death: 5, Other: 4)
Recurrence: 12
Locoregional Dissemination: 2, Mediastinum: 2, Margin: 1
Distant Lung: 4, Brain: 2, Meningitis: 1
Morihito Okada, Hiroshima Univ.



Median fallow-up of alive patients : 61 months (6 - 84)

Overall survival

3-year survival : 91.5%

5-year survival : 89.8%

@,

3-year survival : 87.8%
5-year survival : 84.7%

Disease-free survival

(%) (%)
1O — 100-‘._&_“‘_1_—_\“
80- 80-
60 60"
40+ 40-
20; 20+ y
12 24 36 48 60 . 0 12 24 36 48 60
‘ (Months) (Months)

Morihito Okada, Hiroshima Univ.
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1) Safety adicality

2) Pulmonary function-sparing surgery
Bronchoplasty Angioplasty
Sublobar resection

3) Minimum invasive approach
VATS

Our goal : Fusion of 1) 2) and 3)

Morihito Okada, Hiroshima Univ.
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hybrid VATS segmentectomy in 2007.%
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Morihito Okada, Hiroshima Uniy.




' ' Morihito Okada, Hf?-é-sh:m: Univ.



| "-’E‘f#&%ﬁ(&ﬁ!ﬂiﬁl&ﬁ)
EEFA (L .!ajc-'?#k&)
B5¥|-276H 48R
20115E5 A 12 Elﬁh

Morihito Okada, Hiroshima Univ.
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Morihito Okada, Hiroshima Univ.



» Magnification

» High-definition image

» 3D visualization

» Improvement of dexterity and articulation

» Motion stability with tremor filtration and motion scaling

Morihito Okada, *° -~shima Univ.



- Id like . fo rhank you all.

Mar(?rfra Okada, Hiroshima Univ.
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