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Robotic Head & Neck Surgery: Evidence, Innovation,
and Value

F. Christopher Holsinger
Chief, Division of Head & Neck Surgery
Director, Head and Neck/Thyroid Cancer Program

The Cancer Center and School of Medicine, Stanford University

Surgical innovation and skillfully adapting new technology to improve patient care has
been part of the fabric and culture of otolaryngology—head and neck surgery since its
inception. As such, there is a long history of otolaryngologists creating and embracing new
surgical technology, dating back to 1921, when Dr. Carl Nylen, a Swedish Otolaryngologist,
used the world's first monocular operative microscope, for the treatment of chronic otitis
media.

Recently, the introduction of surgical robotics has transformed the practice of surgery.
With robotic surgery, the surgeon and his hands are physically separate from the patient.
Real surgery is performed in a virtual environment, allowing the surgeon to interact with
surgical anatomy with a novel perspective, in otherwise inaccessible places and in ways
that would not be possible. In 2007, the Society of American Gastrointestinal and
Endoscopic Surgeons and the Minimally invasive Robotic Association defined “robotic
surgery” as “a surgical procedure or technology that adds a computer technology-enhanced
device to the interaction between a surgeon and a patient during a surgical operation and
assumes some degree of control heretofore completely reserved for the surgeon.”

Melder and McLeod performed the first robotic procedure in otolaryngology at the Walter
Reed Medical Center in 2003, removing a vallecular cyst with the first generation
“standard” DaVinci Surgical System (Sunnyvale, CA) Hockstein, Weinstein, and O'Malley
presented a series of landmark papers beginning in 2005 defining the field of TORS. ,
Whereas Melder and McLeod placed robotic arms through a slotted laryngoscope,
Hockstein et al. placed the robotic arms through the oral retractors, moving away from the
concept of a single-lumen laryngoscope.

Since then, the field of robotic head and neck surgery has emerged, demonstrating
feasibility in transoral approaches to the pharynx and larynx, neck dissection,
thyroidectomy, and even skull base surgery. However, as the cost of health care continues
to increase, the level of evidence required to demonstrate the value of this innovation new
approach must be improved from single-institution retrospective series to robust
multicenter trials and prospective clinical research.

In this lecture, I'll review new evidence, ongoing efforts in the collection of these data and
explore how robotic head and neck surgery brings value to patients, surgeons, and society.
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L CRATEEINRINEN L Z LD ho>TETW
%o AIFTITTASATHNE 120 L T TORSIT AR 7ZHKGE &
T2y, H4ECid Shiotani 5 DBIFE L 72 Tran-
soral videolaryngoscopic surgery (TOVS) %,
FUEOVIBRIC O L T b, RIS L Tid,
BE S 12 BE 8% F 12 Transoral lateral oropharyngec-
tomy (TLO) %47 > CT\w7225, TOVS#EA L, i
B & RS S Tz,

FHEHINEL, WREEL A2V LEEETEN
X irEiERe E BIFICHER CE 2R ERH 5, £ D)
HUF HPV B AR IR EERE (2 0) Ui, BT iR bE2hT
BHHEROBID EEZZ SN TV AEHMNRE LR &0
adverse feature S, #9 L b FRICEEL 2 \WilHE
DRI ST W5, HPV B AP IREERE 121, (G
DIERRELLEIL DO A2 1) . SR TORN
FHMEEBI O 2 b L I2ELET 5,
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SRRSO BRI L% HINE L
T BERED TR

7 — FEHmERMF v ¥ 2z b
M L72E7F PSR I =TI & %
2l & HEE — TR O —B)

& Zudy

g K A gL IR MR
PN S O/
SR B SR - SIS L > 5 —

B SRS 12 B W TR L N 0 4 e i 25 D1
TR TH ) B TR, 5 i A
R A IS ET LI ENEETHLH, WHEE
PR ORI L > TERE LR BRIEREHEL Z L2
WHEE ), REWRZOMIBAETEL L) IR
720 FIUTHE VKRB E 2B MRS L i TiTh
T DA, Z OISO RYRE 7 I D TUEATRT
DIFREREBRTEHELRIED LM RN EETH b,
VEETIEBMIREER % BBy & LT, Modified Killian
# (LB MK ) 12X 2 TIRERZ O£, NBIFH
xR O BIE21C X 2 hIREERUNRZ o f
LT &7,

MK #: Tld T IHEERE 12 B 1) 2 B o R 2Rl 12 >
WTZEDONEFEHET 5, ERNHEREICBWTH
FHOL B X USE ZHiE &, Head Torsion X
ValsalvaZ iz % & & TEAIBAE A L £ TORERR
MWUREE T2 B0 WHHDIT o 72MEHE 20 NZRRIZL
7z MK O BIEEERTlE, 20 AW 16 AATSHED A3l &
TOBENRETH > 720 FEEORFIK TITEIEE )8
LWIEBID B0, FHENT O HEIZOWT LRPLE
Thbo

HPV BE A IR BERE (X IE I B 5 A5, Z DR
ELTHEFERED/NSCTH ) U SHifm e kLR
TV EDPFEITFTON D, FEEEAIESHE ) » 7 Hi#g
RAIEBIORER IS, JFIEEE & L T oo PR B R il N
BHRODL 7 — AL T %, I ORF RN
HEECIEOZF R LR 2 BRI O 1 i % #8152
T5Z LWL WD, LFFTIEINBINE#HE % &
AYLZ3f A (Transoral NBI) L CHUIREH % %5 L C W
o BEIHERESE CHELAMHICET L TBIET S
ZEDNKRA U MNER D,

MK . Transoral NBI®O VY 74 % L& L, [HE
HRESHBDBE|IZOWTHREIT 5,
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1) EBSEFEAL R ) =y 7 SR v 5 —
2) EIFREFRALAR AR b

bitbiut, FTIHEEA 2 ¥ — O3 HE s T
D, BENRIEDS A T — T ORBEEERENIC
VT L EICE o THELLREBS ZBIET 572
DIZ, 1) Aa—TORBBERELRED 7 — F%
A= TOHmIZEE L, TN TIE, BT R
PRGN & > T7— FPIZAMES SR T 5 2 & 12
Lo THELIAEBRLELIETE RO T, Ffiik
HAZ X o THWIED 7 — FNA~OHFZ i35 H
BTy 2) FmtaHF v v AV R LT AT
WY A 2 — 7 (EH - 1530T2 & # #k ¥ © EH -
1990STK) #PENTAX &t L. A¥& %k
IS LT & 72,

A, TIRBEZERO—F %2 HET 5,

[EBI] 627%. P

[ReE] 2F A AR R (S SHE R 2S5 L - - 0 BT
MR 235 L7z SHEAEMEMRIMAIZCTCO L X)L
TRELAEOMICRF% T 2857 %072
A5 PRIFEIH SN T THRIERTR OB S 2 Th o
720 SHIBERCTHA T, MRIMAEFT R L —3 T 5
Wi B3 % Wi Rk T2 T P2 FR.00 72 72 50 B SR}
e morz,

[ B 50mER] 201546 10 H OB 74 2 2 ¥ — T
X RRE D72, 2015412 H D EH — 1990STK |2
£ 7 - FEHEREREHHALZTIHEA Y —
T, WEHEHAE ICEIEE O ERIHRE % B 72720,
WI6ESAIZF A T — 7 % F v T, 62015 T
(PENTAX, KA-1811S) |2 & B8+ F v > VfEH
DEEFI RS RN % JEAT L 720 S B A X IR BERG
fi L BHETER T, BROZIIIE SN o7 15
B AR E P L2 S & 7 7 4 8 —
AaA—TH7—FE2RIAELE 74+ A0 —TFI28&EL
TTHBEA I —%2BIholzb 2 A, DT
ILLTEHFELTWD L 2HIITE T,

[E2] 7— F ekt e L2 TIRNEZ 2 ¥ —
BT IR AM (B IZBETETnwino
T, EAREAEE 20, WHEOFLRFEM 2 5 A 3 —
TEFEAT D EDHAITH B,
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A FHA7Y
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Hiy; =¥ FH A M 2at¥—3 2574 (ECS) 13k
LAV E TR RE R I RN TH 0 g oM
¥) g Enb, ThE TOMRED S EBERED
BEMOHIW IS L TR OBIE RS EET,
600 f5 L LIRSS TH 5. 46005 ETOR
EMEOFRBIRE & MG L. M A I O & & ET
Tho RE I MECHELHES, 4R ECS
GIF-Y0002, GIF-Y0074 % Fiv> 600 fi5 DL B CTHillg L X
VE COMAEZRITo 72 BRI, LGINL#, A
25961 (GERD30 6. Hbs#itk K296, AEh
YT EAG, WFERERVE A R LIG)) . S HE 1B,
xfRE L7z, ECSHIf%% [Typel : N/CHAK < #%
B L (BY). Type2 : HHEEIIE WAL ER 2
L (%) Typed: ZEEMNE CBERS ) CEMY) ]
W L7z WHSEEIZECSHI%% % 1 70 L.
1% OFEE B EH NG Y 7714~ K& LECS
E{ROATEME, FH (ERBRIE) ., EEICHHEL 72
iR AENE T3 T4 26BH 4BINBIEARTH )
R G & BRAh L7z SRR X FE K 1Y A e
D 1B % Typel LW L7z 54401d Type3 & &2l L
IEZRIZTB2% TH » 720 BUHRELOME TIZ
Typel b L IE2& B L72b OH62/67 (42
925%) T&» - 72o GradeC,D ® GERD fiE ] T Hl 5
Wr2SF A L2 Cdh o 72360, Hgt#tEEE %o 24]
% Type3 LW L7z JWBELEE OH L, A TIE
54/55 (J&FE98.2%) CTHEME L HE L, BUIRED 76
B BETRRE A S D 16 & T L 2Bl L 7 (B
FLREEO85%)., GERD. 71 > ¥ ¥ friiss. FMRERME A
B R CTILIREALRR R & B30T 2 55 72 ECS AT LAY
BoHNTz FERE EEICBIT A ECSEIE LRI,
RS R B2 ks e & B RV LR i O s i A
WX iETad 5. GERD (Grade CD) & #:61. s
PERERIIEMRBI T RETH S,
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[#=S] B &E¥fME (GERD) 1 B b % F K &
L. fBERZ & THEBOBKRTH 5, IE, B
M IERL RIS Tk, GERD O A CHHEMESE |2 45 Ff e IR %
E7-7 b o WMEFWGEAE (LPRD) L E# L. B
LS % 3 & 45 GERD & @@V St S L Twn
5o BERILHEE L2 H12H 72 ) — G HAE
K& BIFETAICTIE, BHERIC L 2 BB ELED
HEILTEBY ., BREELHBENRTH L & OFRHED
L7eNDLEHI T hoTwWh, BEOWMEIZLY., £
ZHEBEIZ LI LIZGERD OFERDE BT 5 2 &8
I Twb, 216 O#HiE Tld, Frequency
Scale for the symptoms of GERD (FSSG) 7~ 7 —
kR FETHALAE NSRS IC X o T EEIMALE O
iz LCwbd, —f, BEIEREIZBT 2 IHEEE
ROEHICHETAIMFIZ T ZIT LA R SR TV
Vo REFFEO HIYIE, BRBIEEEICBIT S LPRIEIR
DEPEE BB IEM DS KT THE IOV TR S
ZETHBH, [HE] 200 0%RBRER (FHT7295%)
E 31BN IREE CEET7655%) £ O T, LPRD D&
Bf % % I L 720 LPRDYE IR @ £ %, Reflux
Symptom Index (RSI) # H\WCFFliL. RSI=13%
Fath e L7zo 512, BBENO D L 4ICERE
A % fidT L. i O RSIE % i U 720 [45 4]
LPRD i iEsR1E, RBIEEEHIINEEL D A E
Do 720 (B RERE 25%vs X HEH#E3.2%, P = 0.029)
BFHBIEMEZICIE, BEESRE ORSIO R RAEIZH
B2 L7ze (P =0005 [#iaw] HBEEHEET
&, LPRIEIRZFRZ 2 BENHEICEL . FHBIE
FMIZL ) ZNSERPEZICHEM STV,
o T, BEEMNLPRD DREERTH B I L AR
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HEWGTE LPRDIERICKT G 27 a7 F
I FORR

T B P Ak s FH A B R S 2B A
DI FTE WG & fili 958 4 o Bt

e 9

EHE I YN

BEMEAT R BRI - AT —

VEAEBANIE )12 & B LPRD 338 PPLIG ) %
NEN D, WEHIZLLRT O H2 FHEHRNZ AT
MEDIE LIV, N TLNERDA S W
LPRDIEBI TIIT0%BREDZESFICE EF->TLF
o ZD X % PPIRPUERNC 4 T TIIIHALE IEE)
YUERTHLTAEF VR ANBETHEZHHL10%
FED EREEREDIE SN T, T, BEEEM: T 1
ART U TEBEEELCTaT7FIN (B 7
a7 74 F) e SN, HILRAE OG5 T4
ARG SN TWD, A, REOMILTIE %
WA, BRI TORRGETEEL R VEEEO
LPRDIEFIZAT L CT7 27 7 4 FOBIEREZITW
ZORMPEME L7z 20154E4 H X 1) 201645 H @
MR 2 2 Ly HREEIR - IRMESE N HLEERT 7L 7%
&5 LPRD & W L 7242609, % @ PPLIAHEIC
HE D IEROHIEUEETHRS A SN o7z
1B ZENRE L, 73774 FIEERC LS
EWHBEREE 1T - 720 &BILA-N & GERD AT i
ROLNT, FLFHNICLREFRIE o7, &
Bl HEEBICT a7 74 FilEEY EREEL2-4-
SIS & ANDORKFR, & I HERIE
BITIEIEZ 7 — )V % H v T NERDJE K O FFAl
fTo7ze TORR, & IERBEE»26H Y. EH
B 1B, 3B, AESBITH 72, HTDOELE
M2 HET %o

62

L&D AL

T fEw]

WHRFERRAHLER L~ 8 —  Hibdse

(1 UoIZ] EEEI s AR NI A BT 2 - %
AR BT 2 0 SAE DL L o BRI B B 1Y A Fk Al M & i %
FEOBEE R L & E HE] 200441 A 4 5 20104
12 H ORAEERBEER O ) B, MENEEI CERBEL 2
7254 AR SAE R 2 S & LTz iR 1254 B O KL EET
R0 GradeBUL O B % (RE) #2056 D% RE
A0, WAL (Barrett's Epithelium) #3054 O % BE
HNE LT MiEOHELES - Fi - WENEER - 28
B H%E - NK$E ERE-BE DA D IE B THEME L 720
ili %153 SAE DO RB A EHIR I HiAT Sz CT iR % 3T
WL, Mi%kGH) /5 LB L WENEERIICTE
R CIEAL A SWAEE CHlE L, [KH] &6 <CPPI
BB S ERI O NI B/ otk - 431160, R
62.4 (60.0-64.8) o PNARSERIATIA A7 1% 1 4% H T 356 (332-382)
H. it 24 HT760 (724-795) H. #lif%54F H T2 1805 (1762-
1849) HCTH - 720 Ml Al 1315488 (433-54.3) mm,
MM AT 2lmm/25mm : 9/44 (T 1) Bl JERMTZEL
W ARz L, A/ 144060 T o 72, GradeBLL E O
RE %413, 145 H 444%. 24E H 556%. 54 H 62.3% Td - 7278,
G LEB D 07z, L LBEDZAIX T4 H 149%, 24
H222%., 54 HT426% & &ER CRIFMIZHEEL 2, CTH
B ORi%13740% (40/54 1) T - 720 Mtk 5EMIC B DM
RELED) A7 W& LTHEH (p=00138 - ROC : 65/ LA 1)
A i (p=0.0138) 5 4F H A RE AT i (p=0.0021)
BEFI R (p=00089) 2 F btz SEHRED Y A7 R T & L
THELRLDDZEO WO, 54EEBED Y A7 WFE, 2
£ HBE (p=00196) *H1F 517z 24EHBEDY A7 HF131
£ HBE (p<00001) ThHo7zo & HIZ14EHBE M ATRAEY
ADELDOTHEI D h o (p=00217), [T D] Hiko
JAZEFELTIE, PPIZEICE D HEDOR S NARER R
Y0 b, BERICHEEICHEST ZBEO AR S Wz b £ 2
bo MZEREEICHELELZE L S DEMEIETHAED
TBY, TRHREMREICBWTHET A LR LRI
B RIS L R RO 2 BUEOLRRIC B A BEE
BEOMTNIEO TR HbETENT 5,
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R & *Bunﬁz’ﬁ‘ iR T1b (SM2DLZE) NOMOStage I £
» I
PERERIEENE 2 B %8 FEVTH9 B BB O 1
AL ey e HI5  HEOY
HH B ME & g FHeE = e (ATI I N ¥ NI v
i L HHEO A BER T T e g Y [N e
AW #HiE B GBS /NEE RIS M AET?
FH OB iy ElR =B AT e e
D B3 A - G > 5 — R BAREE  fES R
B RS AE R A IR 2) B A - EYREY & —HBALBAR R NELEERE
(¥ 5¢] ModB e 4 ?ﬁﬁrf*ﬁﬂﬁ@ﬂﬁi%‘%t LTHEM R  [F5] Tlb (SM2LLEE) BB KRR L L TRl
bIECHWON L, HEBREIIBWTREANYEIE EORREETED 207 WEOKE SRZHORM

SHEMI AL L. — IR Al RO FEN S
WEENTWED, FEBEOWETOMNE & St &
B (RE) OBEIZOWTIIAATH S, 22 CH
EHENZEZOYETOMEIZL > T, MERE
DEEEFRRIEDIRENIZED D A . B %S
F & X R 12 retrospective ICMET L 720 [F&R & 73{1“:]
RERIZ20114E1 A 205 2014412 A F T4 B w g
WaEEER, GRS EER ST TS, B8
BEHEINT-AEERENEZEEZITEH (V=228
&) ©9HCTIZ L L MEVHED S DY EHOE S D
HEATRECTd - 729161 (MEAWE 1261, SEEW
BB (N, G ZERAP). AR 7561)) .
W& EXCT TYEEDY) » 7O S 2 HEE L.
) v 7 O b Ml O staple 2 & fi & YR £ T o Bk
ZEHll, HEAEYEZE L. WEYEO B mm/ &
£ (cm) = M5 UHED S O EEEEE L TR L 72,
W EE R OREIZLAGEEZ Wiz, KRl W
GBI E THREAY S LD BEREIZE -
72 (002 vs -041 mm/cm ; p <0.001)o 4914ER] %
W& E45E, LA grade I EfENMEVIT E, E
SEAL A MEIMICd o 72 (p for trends <0.001). SEER
W& T9RER] % xf S & 3 % & 38 JEB (50.7%) TWY&
AL E O HEEASOLL T T . W& A M HE A
WAL LT 7z SHE W A IE Bl % grade N-A &
grade B-D D 2125017 TRt 9 % &, grade B-D
THEIZ YA TR E DRV ERNZ & - 72 (0013 vs
0063 mm/cm ; p <0001). [H#i7E] BEHEMEZD
R VAT ESUIN DRl bt DA QAR &/ AN ¥
LRV E SN TV LY SIESIZ BV TH IR
DR LB L Tz, 725 ERER 015 T,
W& ICRiE L TR Y, HEDFEAE L D-
HATRIE S 720
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AT RE DM E R & C 2 W% 2 TR EEE

(Endoscopic Resection ; ER) % %E4T L TAT\», {r’é‘fjﬁ
FHIZH 2 MR L CBIaEO St 27 Th I L)
L e [HIY] BB THAT L CER 247V R
BYIZ cT1b (SM2 LLE) & 31T L 7 & O in M
R L, ZOGEREBEEHO T L. [T
L] 201448 £ Tl BB Ol AR (R LizdE) &
W, AT & L CER % 1T L pT1b (SM2LLE)

LW L 728541 % kf 4t & L retrospective |2 % DR
FEIAE 2 AR L7z DR ER 12 008 i 5 50 (2 FAly

FEB (LUT, FAEE) (22260 CRTER (DU CRT )
33160 BINGHE & BE1T L 72 22 o 7S (BEE) 23
3200 FAr AL TR T T4l TIT o 72 A i R Rl
(%) 1ZF4l7 - CRT : Bl =62 : 68 : 74 & FHiiH T
VT Z B o 72 HHER AL, AR AL IZRE L € & F4ily
#ECRTHE, BB CA R 2RO Do 72 IRE
PEFILFAHE - CRTHE - B =72% - 84% : 39%
& B TR A MEREDIMEEANZ & - 72 T fiTEE
A L CTWERNIT &R T436151% . NEFRIZFAlF T
1Z2261100% TdH - 72D 2% L CRT T 136142%
HRCTIE86125% T & - 7= MHE & BF B 1% T4l -
CRT : Hi=6%127% : 226171% : 8%125% & CRT
VBEEIMESGHEIEERTH > 2. R F%IX
Overall survival TIZ5ELEFRENTAT - CRT : Bk
=05:60:61%Tad 1 , Cause Specific THT b FHlf :
CRT : Hi=100:81:87% & FMi2xA=EIITHRE
TH o7, [fn nFFH] RWES 20 6 NAR 8516 B 1%,
T1b-SM2 LATE & 2 12 OB ITGHR 12 DV T, Tl
f’?‘(ﬁf)‘ﬁi TRBEH2AEREZ R L7z 7272 L ity

B2 A L T2 RIcBE L nwI L2 EET
% & T AR B LA o 5 9 T b Cause Specific Tl
80% L EDSEENH L Z L b ERZAT L TITH
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FLEYIRRRR O £ HEW ARG A
AT 2 NS £ 51
IO

Jili 5 b vy e B 52 1 $Bis (VAMLA) &
VATS I#EI AT OGFHIIC & 2K
RE O SR it ) > 2 E T

e

PR MR R T WR
NE YA ORET WL ED]
A WE KIS W i
BT S

SRR LESHALE SR

HAEY RO EETEYAIMEAAEE, MR
FED 7 5 C b I IBHE D E <. £  DIEFITILPR
FRICHNEDS T RETH A 2%, BB L R L 72K
N G E R ENLETH 5, AT, &
BREPLELHEURETLEE L2 WEAEAET
. W SRR TS B R 2 NV —  HIRERART I
LBEMEIToTE e Al TNSREFDHHK
RIS DO WTHES L7z GESI & METTEHHE) 2011 4 DA
LRCHAT L - BB R E E RN R ICREEA ST
WS 721960 CRPE 1861 - e 1, 4 Yefil
67 %) 12X L CAfT iR - N S O Skl Al &2 B v 72
BHAITo 720 SNHIEGIOILIREIECLERE H #7e
EERBET L7, B, YRoAEREIE. [Edem D
BEZERBRICTHRER L L, BASESAE
U A ICTHRVWESEIZEIZAYETY AL T
bo (KR MEAA4IE Type 1:16 B, Type II: 3
BT, M7 HRICE D& »SEETA 25 OHHR TS
Wr S 7o 716 H £ (200 [0 R BLERE IO 9L R Al & 47 72
Vo ABERIZ T2 S 80 (UL fiE 2 [0]) D FkaRAl %
179 2 & TREAAEITEPL L. 729 H 2 IHE LI
ZBMA L 7ze B CHRMT IZPE O B PHE X 82 - 72,
WA HEIZ36 H THh o 720 GRiE) AEEMT £
DFEAA LT3 L TR BRI ILERMNT % 17 9
ZEIZED., BEANNOREBIHRING L&D
WCIBBE DM NSO N D 2 & T, RIoaA 4
DY ERETHER O FIGAE 5 5 T REEDTRIE &
N7z
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W=D UOTx

W 75

FHREMESTEE PGSR

WTHVEDTHETH D 7 L — FEREI Y 7+ Hitlmss
VAT ARFEIZ LD R TFREIC K B OERIHERE S
U OB IS, RN, ZatErm b L, il
P A1 7T 46 B staging & IR R IO ERTE & HE A CHERREE T
WZEE ISR - TlEESE ) 2 E (LN) O5E4d
I %03 % 4T 9 Video-assisted mediastinoscopic
lymphadenectomy (VAMLA) 2SR & 72 o 720 24F}
T O fifi $ 5 5 VAMLA FEAT B I2 D W CTH R %
retrospective |2 MEES L 720 *F 513 2009 4E 10 A DLE&
201643 B ¥ T 654 M 2 i 5if staging H A L2 #E b
$E T LNAM - 300 & AT o 728503 5 JE/ N B Bl o
7361, N696I T H VATSHI 32 B fEfT. fif k7
HEPR$E conventional mediastinoscopy (CM)
(n=23) & VAMLA# (n=50) @28 % i, [#5 %]
LA BHEZ Lo 30E station B LM A B AL
Lo VAMLA FEAERBSE T4 LN fr £ (62.7+27.1) 1%
CM# (252+123) IZI L THEIZS % (P<0.0001)
F 72 VAMLA BEHERR 88 T - £ M09 2038 LN b # %
(111.7 £380) IxCM# (67.7+221) IZH L THEI
28 THh -7z (P<00001). [#iFw] VAMLA (3R
BN IC I HEAT ] Re CHEREUMERRSR IC L L TR =
\ZZHD LN &M - fiPRAST . EBUS T &A1
RMERFLOYE VR A ¥ b0} T) v 7 HERBICHT
NRTIE 2 PICBE 2 /NEBREBELZA L. LD
B MR LN G 2 W RE L 5 4. DAL ST
VAMLA B&HEpR SR & VATS &My 2035 % B, 5
B9 5 2 & Tl EMERR A S, XD e i
FEEEN T R CIRBRE TICWREE 4 5, 4 DORifE
® biology |2 & - TIXHEELL L2581 >3 fga %
BT HIER S FURL S, FEROIER] % Lk S 77z
DI, ke NP EDOFES TIEVAMLA -
VATS i ZEG) BROE S & 2 A7 RT N2 B4, MRk
NLEFLWEEZ D,
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% SEHR I ARIRIC DV T

LETORNBLEE T HARBR T4l OB

FhRF

Kl A% mE o omEd AN mATY
A OB—D  WE B B 5D
e Y

D) HrgE SR g Amibe s R
2) B EAR P ERE PR

[ %% - K] B 715 89 9 3 (Photodynamic
therapy : PDT) O HUOEIR AR 12 3B 17 2 G BGE
. RIS & e o> T2/ KERLBEIZBNT
L. BIFEHE SN TV, PDTIZIERIRAYICHGHE
N JFIEBEDSUHE T, IEH AN OBEE D 722
EWIH RN D D, ZORIIZ—RIRREREY
VB LT 5 mnE OIS BRI - 458
BEELREIZE o THRHICEREEZ SN D, il
RUiE 1230t L C PDT E# 2 T O BRI & E 12
HTL T ESNTWE LD, B TH - 7-PDTIE
B BT 5 BRI S8 % LR L. Z oinEER
IZDOWTEE L 720 SEFNT20094E2 A 5 5 2016 4F 2
A ClICEEBmmtEswE (LYY 740 »)
e Gt KL =% —%H\WTPDT %47 - 720l
IR IE 106 & kF S & L 7ze [#EH) £l 1363~
9% (CFIH719m%) . BB MTEBES Th - 72,
AR LR REIB, KiRERELIFITH - 72
FEV1.0130.73~298L (*F351.76L) . FEV1.0% |3 3348
~7953% ( *F ¥6146%). VC L 153~476L ( *F ¥
301L). %VCIZ51~1249% (*F3592.29%) Td > 7=
BEAEIEE & U ClEM KEIRE . rva g F—2 A,
HERTEE RSN, gold 9 HIIT LI Ed COPD., EAEHE
(BRI f I 1), SRR PERT e 1, SRIEMES
PRAEIGHRE 1)) . 2580 (RERME26), FEM:261) 7
END o Tze WHIZOMSH, Tali2fl TH - 720
CRA38%1. PRA2BITH o720 VTS A 720l
BEPHEIRRD 2o Tz FRIIMEEIE0E. i
FE1H). MR LB TH - 720 [EZ] PDTIZ 4D
L9 R TH > THLLREIHMITTE 727219 T
Bl FRIINBRBZOBTRICHDLSTREIFTH -
720 EREEEEZII L O LT L AN B AR OK
T L2z BIRE B IC BV T, HFICPDT KR
HERIRDST BB 2 D TNA ) A 7 FEBITR IR OBV &
L CREBICER L TRWERbNT,
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D5 FALESDH

WA R = R =M Al
EHARE FEp FrH
M ERR JEHE R

JEINERIRS: B SR - BEERYE

ARILTITHNHEE T HIRBETFMIE. &5 < REERDGE
Tho7zh, P28 L ) BUIRZE &Nt R
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Ageing population and medical
tourism

Current status of robotic surgery
in Thailand and usefulness of soft
cadaver in the laparo-robotic
training

Thiravud Khuhaprema MD.FICS., FRCST.

Wattanosoth Cancer Hospital, Bangkok, Thailand

According to the Population Division of United Nations, popula-
tion ageing is unprecedented. Increasing proportion of older
person (60 years or older) is accompanying by the decline in the
proportion of the young (under age 15). By 2050, the number of
older persons in the world will exceed the number of young for
the first time in history. Proportion of elderly (>65 years old) in
the world is expected to increase from about 7% in 2010 to about
17% in 2050. Globally, the share of the older population that is
aged &0 years or over rose from 9% in 1980 to 14% in 2015.
Japan is home to the world's most aged population. In 2050, the
Japanese population aged 60 years or over will be approximately
33%. The shift in age structure associated with population aging
has a profound impact on economic growth, investment and
consumption, social conditions and health care. Larger proportion
of patients with chronic disease especially cardiovascular disease
and cancer is expected in the future. Healthcare spending is
rising annually. Healthcare is now the world's largest industry
with a value and cost three times greater than the banking
sector. Although the proportion of ageing population is increasing
globally but the proportion of medical doctors is not increasing in
the same level. Many patients seek medical care abroad as
medical tourism. World medical tourism industry grew from 40
billion US dollars in 2004 to 100 billion US dollars in 2012.
According to Bloomberg in June 2013, Thailand is one of the
world's top travel destination for medial tourism. Japanese is
among the top 5 foreigner patients in Thailand. The key factors
that Thailand becomes the world leading medical tourism desti-
nation are the high standard quality of care with many interna-
tional accredited hospitals, well-trained medical professional, latest
medical technology, significant lower costs of treatment, and Thai
hospitality. With the Thai government strategy as medical hub,
it successfully generates revenue related to medical tourism for
2276 billion baht during 2004-2008 and 4029 billion baht during
2010-2014. The trend of medical tourism is on the rise and will
raise significant issue on the global health care in future.
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Associate Professor

Chief, Minimally Invasive Surgery Division
Department of Surgery

Siriraj Hospital, Mahidol University,
Bangkok, Thailand

Robotic surgery is becoming popular in the field of general
surgery. It offers 3-dimensional visualization and the endowrist
design yields flexibility of the robotic arms, making delicate
dissection and suturing more comfortable, especially in the
deepest area of the surgical fields such as pelvic region and medi-
astinum. New technology of robots also includes fluorescence
imaging with better visualization of the blood vessel and tissue
perfusion.

Robotic surgery was introduced in Thailand in 2008 at depart-
ment of surgery, Siriraj hospital. Since then we have done 1409
procedures of robotic surgery, of whichl1200 cases were robotic
radical prostatectomy and 209 cases were in robotic GI tract
surgery. Robotic esophageal surgery was done in 63 cases (30%)
and mainly comprised of esophagectomy for cancer, esophageal
submucosal tumor, repair of hiatal hernia, Heller myotomy and
fundoplication. Esophageal surgery is operated in the narrow field
of mediastinum, making laparoscopic maneuver difficult. However,
with robotic technology, the surgery becomes much easier.

Robotic system consists of four arms, with the first arm func-
tioning as an endoscopic camera giving the surgeon a three-
dimensional image ten times bigger than the actual size, while the
other three arms operated as the surgeon’s hands. Now, Thailand
currently has five surgical robots, two at Siriraj hospital and each
at Chula Hospital, Chiang Mai Hospital and a private hospital.
Proportion of robotic surgery is now increasing compared to total
laparoscopic surgery. However, certain disadvantages are associ-
ated with robotic surgery including the size of the robotic hard-
ware in relation to patient body, the loss of tactile sensation, the
limited use of robotic arms (only 10 times) and significantly high
robot maintenance cost.

Moreover, The robotic approach in gastrointestinal tract
surgery has a learning curve which requires systematic training,
although this may be shorter than standard laparoscopic surgery.
To overcome the learning curve for laparoscopic and robotic
surgery, training in soft cadaver was started at Siriraj Training
and Education Center for Clinical Skills (SITEC) in 2011. With
this Thiel's method-fixed soft cadavers, almost entire tissue of
cadavers are softened and most of the joints can move freely
without joint stiffness due to lack of surrounding soft tissue
rigidity. Training in soft cadaver is provided for senior residents
in general surgery training. It is mainly composed of upper GI
tract surgery model and colorectal surgery model. Before partici-
pating in soft cadaver hands-on training, resident has to complete
basic laparoscopic skill in box model and pig model which is
provided during first two years of residency. Several workshops
in soft cadaver training were also organized for young surgeons
and fellows. Most surgeons were impressed with excellent tissue
preservation although the budget per cadaver preparation was
high and cadaveric odor was disturbing.

As it happens today, more surgical patients are shifting towards
laparoscopic and robotic surgery, new way of training in general
surgery has to be proposed. Soft cadaver training can provide
good experience in laparoscopic surgery and should be incorpo-
rated into the training of general surgery.
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Transoral endoscopic surgery with a flexible next-
generation robotic surgical system

F. Christopher Holsinger

Chief, Division of Head & Neck Surgery
Director, Head and Neck/Thyroid Cancer Program

The Cancer Center and School of Medicine, Stanford University

Transoral endoscopic head and neck surgery has now become an essential element of the multidisciplinary
care of patients with head and neck cancer, whether performed with transoral robotic surgery (TORS) and/or
transoral laser microsurgery. In 2005, Hockstein, Weinstein, and O'Malley applied the first-generation
commercially available robotic surgical system (Da Vinci, Intuitive Surgical, Inc, Sunnyvale, CA) to transoral
techniques in head and neck surgery, demonstrating the feasibility of this approach in cadaver and animal
studies. After a multi-center study, the FDA approved the use of this robotic surgical system for transoral
otolaryngology procedures for T1-2 tumors of the pharynx.

Since then, TORS has been performed widely, with low surgical morbidity and mortality across community-
based and academic medical centers. Although authors in the head and neck surgical literature have extolled
the value of TORS in the management of OPC, some significant limitations remain. First-generation robotic
surgical systems with rigid arms were designed for abdomino-pelvic and thoracic surgery, not for head and
neck surgery. As a result, the scale of instrumentation is larger than what would be ideally suited to the upper
aerodigestive tract; thus, exposure and access to transoral surgical anatomy is sometimes limited. Second, only
two surgical instruments and the binocular camera can be routinely placed within the mouth, therefore
limiting the surgeon’s ability to provide optimal traction-countertraction and to manipulate soft tissues as
effortlessly as in an open surgical field. Furthermore, rigid instruments can be difficult to place and maneuver
around the fixed bony anatomy that shapes the oral cavity and pharynx.

In April 2014, a novel, flexible, single-arm robotic surgical system (Da Vinci SP Surgical System, Model SP999;
Intuitive Surgical, Inc) was approved by the Food and Drug Administration for use in genitourinary surgery.
This new system has three 6-mm instruments and a binocular stereo-endoscope that can provide graduated
angulation from zero to 30 degrees, providing a customized view of surgical anatomy. These instruments are
all deployed through a single-port and instrument down a cannula measuring 25-cm. A prospective clinical
trial evaluated the safety and feasibility of this single-arm system in 19 patients undergoing robotic urological
procedures.

Technical refinements in this next-generation, single-arm flexible robotic system seem capable of ushering in
several conceptual advances for the field of robotic head and neck surgery. Three-handed surgery in confined
space facilitates a more accurate appreciation of 3D relationships for the lateral oropharyngeal wall, especially
hidden or collapsed folds in the glossopharyngeal sulcus, floor of the mouth, and the superior posterolateral
aspects of the soft palate. The surgeon (from console) has control of this head and neck surgical anatomy, and
with the third arm can manage these challenges without assistance from the bedside assistant. The in-line
deployment of instruments through a single cannula significantly reduces the complexity of the working
environment outside of the oral cavity. This arrangement may result in better ergonomics in the operating
room. This single-port robotic system may enable both the bedside assist and anesthesia team to have better
access to the oral cavity and oropharynx to manage the airway, smoke, and plume, as well as to deliver
surgical clips and/or specimens. Furthermore, these advantages may also facilitate routine access to the
larynx, hypopharynx, as esophagus as well as the neck and thyroid. In this lecture, the future applications of
this flexible, robotic head and neck surgery system are discussed.
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