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Grand view research, Medical Robotic Systems Market Analysis By Product (Surgical,
Orthopedic, Laparoscopy, Neurological, Rehabilitation, Assistive, Prosthetics, Orthotics,
Steerable, Therapeutic, Exoskeleton, Non-Invasive, Hospital/Pharmacy, Telemedicine,
L.V, Pharmacy, Emergency Response Robotic Systems) And Segment Forecasts To 202, 2015

A4 9 14, 255 o] &3 A3 A AL Journal of Bio- medical Engineering
Research, 2012

o7, & ol Ut dFH A (RANA7IeT, 2005)

o, 958 EE-E7]7] FDAJISH AR YE HWRF (KISTT MARKET

REPORT, Vol.2, Issue 10)

A4, 2Rese] A4 B 547 Lolo] gesh

. Kettenbach J ¢ 6 ™, Robot-assisted biopsy using ultrasound guidance: initial

results from in vitro tests, Eur Radiol. 2005 Apr

. Deborah R. Kaye 2] 2% Robotic Ultrasound and Needle Guidance for Prostate

Cancer Management: Review of the Contemporary Literature, Curr Opin Urol

2014 Jan

. Srimathveeravalli G ¢| 721, MRI-safe robot for targeted transrectal prostate biopsy:

animal experiments, BJU Int. 2014 Jun
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Salloum C 2] 5¢%I, Robot-assisted laparoscopic liver resection: A review, ] Visc
Surg. 2016 Sep
Chopra S%] 11%], Robot-assisted Level II-IIl Inferior Vena Cava Tumor

Thrombectomy: Step-by-Step Technique and 1-Year Outcomes, Eur Urol. 2016, Sep

. Masrur MA 2] 6%], Minimally invasive treatment of difficult bleeding lesions of

the small bowel, Minerva Chir. 2016 Oct
Smiths R ] 12!, Fundamentals of Robotic Mechanical Surgery : a course of basic
robotic surgery skills based upon a 14-society consesus template of out comes
measures and curriculm development. Int ] Med Robot, 2014
Dubek D. Robotic-Assisted Surgery : Focus of Training and Credentialing
Pennsylvenia Patient Safety advisory 2014
Zhou Y ¢] 49, CT-guided robotic needle biopsy of lung nodules with respiratory

motion-expermental system and preliminary test, Int ] Med Robot 213 Sep

. Seifabadi R | 7%, Accuracy study of robotic system for MRI-guided prostate

needle placement, Int ] Med Root 2013 Sep
InkoFElgezua | 39, Survey on current state-of-the art in needle insertion robots :
Open challenges for application in real surgery, Procedia CIRP 5 2013
B.Maurin 2] 6%, A new robotic system for CT-guided percutaneous procedures

with haptic feedback, International Congress Series Volume 1268, June 2004

. P.Moreira 9] 1 %, MR-Compatible Robot for needle-based prostate interventions,

Surgical Robotics Laboratory

. Hao SU ¢J5%, High-Field MRI-Compatible Needle Placement Robot for Prostate

Interventions, Stud Health Technol Inform. 2011
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Nantida Villahoot ¢ 19, Development of Veress Needle Insertion Robtis System
and Its Experimental Study for Force Acquisition in Soft Tissue, ROBIO
December 2013

AR 9] 1%, CT 71we] 2HHS A% vhs A% 23, A 72 odel g 2oty



St=i 3]

. D.Schmidt ¢] 3%, Automated roboic arm navigation for CT guided interventions:
preliminary clinical experience, ECR 2013

. Philip W. Mewes 2| 79, Integrated System for Robot-Assisted in Prostate Biopsy
in Clised MRT Scanner, 2008 IEEE International Conference of Robotics and
Automation

. Boris Schulz 9] 6%, Computed Tomography Guided Percutaneous Liver Biopsy
Using a Robotic Assistance Device - A Corpse Study, Oepn Journal of Radiology
2015

<. Hong ] © 4%, An ultrasound-driven needle-insertion robot for percutaneous

cholecystostomy, Phys Med Biol. 2004 Feb

o
- .

https:/ /www clinicaltrials.gov/ct2/show /record / NCT01139814?term=%22robotics %22+and
+%22amigo %22&rank=1

T

https:/ /www clinicaltrials.gov/ct2/show/study/NCT02080052?term=%22robot %22+and+%
22biopsy %22&rank=1

5. https:/ /www.ncbinlm.nih.gov/pubmed /27097160

. http:/ /iecetech.org/issue/2013-05/Dr-Robot-needs-standards-tootoo
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[Z2¥ 3] U.S. medical robotic system market
(&9 : USD, =4 : Grand view research)
8,000.0 -
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

®Surgicalrobot

= Non-Invasive Radiosurgery Systems

® Emergency Response Robaotic Systems
m Prosthetics/Exoskeletons

m Agsistive and Rehabilitation Systems

® Non-Medical Hospital Robotic Systems
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Laboratory : Johns Hopkins University®} &3} computer
-aided surgical guidance systemsE 7N 5
Medical Ultra Sound Imaging and Intervention Collaboration
(MUSIiC) : Johns Hopkins University$} @&sted @XM, 73
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Advanced Medical Instrumentation, and Robotics (AMIRo)
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(4) 2D MPR(Multi-planar Reconstruction) View Rendering
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dlolg WMEto] A5 =™, ‘Extracted Marker Data’®] Hlo|H Z2EE 83}

H3E A =& gt gRlo] $E5H, [Send To Robot System] HES



ZYsle] ZHE A 2~H O Z Ho|EHE AL3T)

9) ZEAZE] HAH e CTo AxAtel mdns &lste] JHIo

A1 =, [Start Robot System] HES 3}
(11) [Start Robot System] HES Z¢
57} 'OTS Status’ &0 FAAT 27|85 AAAAY, kS| §le

A3l OTS Aol A2 FHE A 3 &g Fof AAE Tt

(14) A3 T34 AI+= 'Registration Result’ 5ol FA| =
H 7-F(Pass), [Confirm] HES FYsle & GARZ IPiot

(15) Asgtol Azt Ao, & v HolHE A FEskal Ae Ay I

2. Robot Validation

1) CTe] 7ExzA 9 22 o 7132 e AiEd A 5 A4 2A7F
FEHe 22 MY HollA BE=E FHstal A qFE Idste e
Robot Validation©|2} 5}, 2RA|IZE AR ol REEA] 9 o] AAjsljof gith.

2) Robot Validation UI¢] T4

HE (3 FA) 7%
Robot Validationol] ©]-&& =% A& F7lsl= HESEA, &3
Add AAE HE F85+9 Cross-hair7} $IA3IESE 3F Fof [Add]E EF
Delete Robot Validation®l] ©]&& &3 X|& A|A
Move 2% Fx AR 2ES olF
Back to Registration Robot Validation®l] A3 7-¢-, Robot Registration GAZ ©|-&
Confirm Robot Validation®] 33 3& 4%, [Confirm]S ¢
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4) Robot Validation 2=}

ol

(1) AY A2 CT FollAl Validation Poste] % Ads tE Y3t
Cross-hairg XA Z1t}.

2) [Add] HES Z¥3}4 Validation PathE A4 (Hatx A4d)gho).

B) 99 A& 29 ¢ F3ste], =5 3719 Validation PathE A3/ g,

(4) 'Validation Marker’ E|=Eod| A 3lbe] Paths AHd F [Move] HES
29511, 252 CT table #o = A A 1= o]FsiAl 0k

6) ZEe] olFol fRHY lol= HoJA7t AX Fx YXE FAISHA ok

(6) Validation Post®] &% At X3} 7lol= golA7) 7Fel7]& Aol 5Y
gkA] FRIg} 5mm o) o= A Hloju= 7%, Robot Registration <
ThA] F3g Rt

7) 3Me] HE $Xol] 27t 5mm o9 2AE o= #HolA7t st vE

759l [Confirm] HE<S Y3} Robot Validations & =3+t

3. Al
1) Login
(1) A=zt FARIE o] 2 (SUL Surgical User Interface)”} 87 5243tH, ths
IR 3 o] AR 1D} Password ¥ #o] A Yeldt
2) AHEAF HHEE &3] AHst, Logindll Aa3stH, Al=®" H&o] AlRHE I,
Uhs 1™ 3 o] Holgu|o] 2 3tHo =z MAgdn.

2) Data Selection

HE (3" HEA) 71%s

Import DICOM

3t stk AWE FEA (A)
HEYIE &3] DICOM IS CT ZL£2Z5E AS
[SCP] AE-Title: INTERV Port:104

[SC] [State] Listening
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(1) Study A€

- HloJEHlol 2 Study G = HoAH, stute] StudyE AEstH, 71 Studyol
43} Series H|OJEI7} Tha3 Zo] AHEH.
2) A

- @Al HAolE o] 83k HA 7]Fo] AT
B) O dARY olF
- Series Hlo|E A9 & ofgfjo] A8}t Yol we} A= T E GAE XPHrt

HE (34 &A) 7%
Open ‘Segmentation’ TAIZ ©]53+ PlanningF-E] A2t
Open Without Plan ‘Confirm’ HAZ o] Fst Ale Evl2 vz 3
Robot Registration "Robot Registration’ THAIE o] &3t B A%

3) Segmentation
(1) ElolElMol 2 SRclA HolElE Adslm [Open] MES Zeahd, g 94

dolel7t 299 F, thest 2] BAHT

(2) Segmentatione 13 Seed AA

HE (39 ®A) 715

iy
1
ol
o
2

Lung Segmentations 93l Lung 99S dHE
Cross—hair7} 918l =% &
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Invalid lung seed P> Set <Lung Seed>?9] [Set]S ZY 3} SeedE F7}

Airway Segmentations 3] Airway d49& & F 3519
Cross—hair’} YAt & &

.

Invalid airway seed P> Set <Airway Seed>9] [Set]2 Y3l SeedE F7}

(3) Segmentation 3 % 22l

HE (3 EA) s

Segment [Segment]& 23}, Segmentations 3

(4) B 193 22 Segmentation A#E &RI%H o Plan sfHO=E o]53
4) Plan

(1) Plan 9AZ AYstH, - 1 22o] Plan 7] 310 FAHT

HE (34 &A) 7%
53 AAE "E £9Y3tH, Cross-hair’l HAetESE 3 &
Add Target
[Add Target]= 234, vl AAAB=E 27| ghol EAIE.

5) Image Matching

(1) Plan-CT ¥ (A& Aol I 2 AleAgdS S8 2F3 CT I
Pre-CT 94 (A& 2™l vls A4 F=2E gstr] 98 293 CT )<=
Image Matching= 3 JYHAL &4, Plan-CT ¥4 7I%F2] Planning
Data”} Pre-CT g7l 8%t}

(2) Image Matching %7] 3FHAM= t&F I¥€3 Zo| Plan-CT I4H
Planning Data”} 39 /g0l A €T

_61_




HE (3 EA) 7%

Load Image BAALES AABH] A8l Pre-CT G HiolHE £

HE (3 EA) 7%

Registration Plan-CT7]8Fe] Planning DataE Pre-CT g7l A3

(4) Pre-CT BllA =& A& & FY3t Cross-hair’l HX|3t== 3 S0
[Registration] S 238t JAALS Fahatd, ot e G4 2
st o] FAHETH

HE (33 &A) 7%
Accept [Accept] & Y3t T TAIQ Confirm HOZ %18

6) Confirm
(1) Plan WAE F85p] Hdo] npoR B x5k vks ARIARE Helsty,

48 A, vhE AYAEE WA ¢ e SR, v 1Y o] :A-EH:

HE (39 A) 7%

¥ s AYAETE sl HAA| = Sliced] In-plane FE] o™

Wz AMo R FAEY, 284 gou gHos EAY.

s AAd 2o Al (Entry) A WA 7hHe ®A
w HbE AU =7 ghee] Hojx|= Slice®] In-plane “dEfo]™

Wb Ao wAET, 1294 god HHow wAH,

‘Data Selection’” TA|A] [Open Without Plan]& 4183}

P Add Pre Target Planning®] X PH 7-5-oll= Pre-CT FAolA 5% A& A
2

P Select Needle Aol AHEE veEd FRE A9

P Accept o @A) Procedure GAE olF
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1) Procedure Ul A

(1) Confirm@AlNA Z4H ks AUZ 2ol wetA mks Ade AAsk] A%
Procedure TA19] 3tHL th&3 Zo] FA4HT. CT-fluoroscopy dd°] 3HH
sl 7HE ZA FAEY, F8EF S/Wek mt2y AXe] dA AH,
HWELZ A448 5°] CT-fluoroscopy G7d2] detol| ZAHTH

HE (S EA) s

== Table Position

CT table o] 5AAC & u, o] FAA} & Ar) 9|28 A

[Enable Safe Zone]S ZE3lH, T8 HHAE = Safe

Zone©| &A3s}H.

P Enable Safe Zone

HE (3" FA) 7%

5¢29 s/Wskel VEQD 97 Je)E EAs, 97

o

CONNECTED /

FH <CONNECTED>o|H, Moz AT, AZF o
DISCONNECTED

QA ¢o ™ <DISCONNECTED>E W73

5&+9 s/We HHE EASH, FH 41 A,
READY /

<READY>©|H, Z21 02 F AW, FH|EHo| Qx| ko,
NOT READY

<NOT READY>Z WA=,

F&+Y S/Wel o/ AHE FAEH, 2F TA A=
ERROR

Ao F FAHE.

i

kd

whsE] el gee

READY>E 3EA|H

Alsk, #H] &8 A, <MASTER
MASTER READY
/ FH| o QA ko™, <MASTER

H

MASTER NOT READY
NOT READY>E H

oﬁ

g Ax o AR RoE FA|E

Ll

5B 'Translation’, ’Angulation’, ’Insertion" =E

olmalm, AstEH, Y2 Mow FAH.
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B) vhE AUA =T BAE GGl 2R & e FH°] OverlayH o
FEA AT

(4) <Valid Path> 7152 Plan ¥ Confirm TAA A H nls HUYFZE
NEoR H#FE o Jhed ARk =R SAE VIEoR I Thedt
A=7F 2y 22 ez 3tde] sAdn.

6) Alei9 ZUEY 7t Gl e 5 sidel EAHW, Aleie,
ZholEdolAE F7 v AUA A, vkee 81 T #Rlo] JHesith

2) vbE A &8l A

1) A= Add FA AAE 25 olF

- k2B Z<& 49| [Entry Marking] ME2 =2] ¥hs AUF BA HA olF

BES WHTh

[Entry Marking] ME& F2WH, 3ol o]Falof & CT table®] A7}

Pop-up WIAIA] FENE FA|H T

Pop-up WA Ao @2} CT tables °]&AIX] &

ol sAIIT. BRG] ols< AlFeH, 3/ Pop-up HWIAIA A2 ARG

s3gol s AYH EA AN 0B $EsHY, Acoldee slol=
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B) €¥&+F B vs &
- olfiE o} JIEYA (BT TEEH, A
=2 A3

- e, 2Ege] ARE wss] A%
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1. ZtEZ[X| €& Z=H]|
(2 T3 &t= &E)

——

3.7IE2|A| &l = 4 1% Te 89 HA
E8{ 188 2E 2| HZ&

IAAZA, E 1" H
ol

2ol 9ol oHE o FtHe] AEHES e dE=olHE o AR
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- % H29 [Hold/Release] H'E-S BIolA, s dTolHE o] GA7]a,

e 29 vsd sleiz daste] g .

jus

- vhso] AE AREo A %S AFoe X HEY [Hold/Release]
HES HH grolA HEE Releasedtyl, $HH ] HMolA], Semi-release’d ] =
nE oS, visS AEbsta, oA 9 dhobA, Bls-S Hold 3o

4) =0l AAZ 2R ols

- 3 #H29] [Home Position] F'E-S Yo}, 239+S Home Position® 2 ©]5A|7Ith
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5) &%, "B, w3
- v ks AdA e "isiA &%, Bd 9 uEHE FY3L
(6) Ph=E 2& =]
- 88 A, vhaE A9} wpaE 24 vl vd ZEo| 8 A&t
5 vh= A
1) vk A E1 A2 2L o)F
(1) "F=E Z<£9] [Ready] HES =7 His A4Y 4 AAZE o]53th
(2) [Ready] HES F2W, CT tableo] o]&3loF & A7} nfxg &
FEUEe 3lHol Pop-up FEfS HAIA=E FAHTH
(3) CT tables °]&AIZl &, [Clear] HES FE2W, Pop-up WAIAZ} AREA| 2L
ZEqo] v A9l EH SARE o] FFh
(4) 259 o]Fe] FRHW, 7lol= Holx7F On¥ 1, vixEH Ao} S#lo]r
B2EILe] YEL A dAo] ARET
(5) "tzEl-EdolB AZe] guEHW, wtxE FX9 AAVE vise] A}
UXE =2 o]Fsty, BYE 3H 9 Aete] <MASTER NOT READY> A7}
=1 9] <MASTER READY> ZA|Z WA ETH
(6) Pt=E-EdolB Aol SR H dHoA EUH 5 e shet S
S3ll, 7tol= #olA e} uis AdA ] v AA7E dAEEA &I F Sl
2) v 91*] &A& (Needle Translation)
1) A7F CT 9 A9 5Y3 2F 8-S FASIEES i
2) &5 o] = delollA 7tol= #olHe} vls AU v RI7E YRISH=A
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gRlstal, AAHA] < AFole vkzE ZAE ol&ste] mHee olFAA
7ol = #lolA et vhE YA v HA7F LA SRS stofof it

(3) PkxH-&dlo|Br}l AdAEWM, HES BT+ 'Translation’ EE0]H, "Translation’
RooAe vk AAE FAIAZ el IXE HAAE & AT

4) vl=H AXY FHA HES FE AHA, 7ivet 4= FlstHA

3) v A% (Needle Insertion)

(1) Tnsertion” EEC|A= nkAE] Ao A= vk AU HES B8t ¥ =4<=
B3l e AY e SEAZE 5 o

(2) CT-fluoroscopy V732 SRletHA mixE A2 8% HES F& A=A
Hs AY HES olllE FEW vbso] A4dEHL vl AY HES fE
F71H vhso] $EHTL

B) Hh= AU A, HkEY Ad Zole CT—ﬂuoroscopy I +52 2 Bar9
w2 YT 5 DY 33k e FelA & o, Bl Al FAgelA
H=gt AUAFgoR s dAst= et vts9 Slip A wep 24
HhEo] AR oot o] Al o8 AN miEo A ZHolgke=

4) vl AAH 24 (Needle Angulation)

1) vk A FEAA B3 AAE 7IEE vksd AAE FA8s)oF sl= B¢
‘Angulation’ REZ g3l maE AR 9] I xAe Fof vlE AAE
TAHAE A0

(2) 'Angulation’ REZ9 2L vl AU HES =8 'Insertion’ EEZ

AL v A4Y HESY =2S 5HA RoHW, AHE O = ‘Angulation’ &
T2 H3HT

(3) "Angulation’ =04 = CT-fluoroscopy B7d= T3l A vl=< X<

ANE s EA, nfiE FXE 22, ulse] A9 4= o

@) b= A 4% 24 S vis A4Y HES A 2461, ‘Insertion’ BE

it

A7

rok
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s AgEY, vlso] A B FEHAT
6) 8 A, wxg A9 RE Mg HES =24, ‘Angulation’ R L9}
‘Translation’ 2.=2] 4% z%o| 7H&3sit.
5) Safe Zone
(1) ‘Segmentation’” Aol A 243t Safe Zone©] 11l Safe Zone 7|52 &4 3}
AA B A5, slES AY A, Safe Zonedll 6, vl Aol TT8= 1,
2B FA o ZFo] LAYSH, Pop-up HIAAZE A
(2) Safe Zone 1o XY A, AHEARS] k] we} vbs AU AlLHA 3y st
A & AHAfdde vaH ZE& AE 2F 939 [Clear] HES EY
Pop-up HIANAIE §lof, vbs A< AW = Ut
(3) Safe Zone 2°| XY Al, © o] v= AU AL + glow, v &
A= 2N 38 o AT
6. =59 &
1) ¥ Release®t FH| AAZ 259 57

(1) Hk= Aol g=sH rkag F& die] 23 ol QU= [Release] HE= FET

(2) [Release] HES FEH, Ao = vl=& ¥, CT gantry HI1o=E &}
FHl YA 2 o]FstA "ot
7. A2H 5
1) Pt & Al2" 8

1) vtz & AzEHS T8 dods Y d8FE AGA717] Ao, o3
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gHolE 2XE LT fAAAA A ARE Aol e Aol

Parking= S{AISHA] il ThAl AREE Al8lo] Qlal o]Fo] B3 A5l
o
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sdlolB 23] =2 sjdo| )+ Parking HES =24 Parking 4 El

it

AN A Lol 2Xo] o)F et =S )

EdlolH E2B Ax"HY 5 E Q= ZZ #de J+= Main Power

HEs 584 Ad< Off 3t
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tpdoz st 7 A-e # uliol A1 27 3em olske] U¥ =& 7y WS AR
8.1. A A7+
1. 194 o]’ 694 °o]ste] A<l F
.5 XA AHAL CT 52 PET CT 5 I AIA 3 ddo] Xdd
CH AAY Aol L AIA ot ol digk HIpF e &
2 2ol wet dghe] W] Aoy A7 Wil FFS vA= A
C71BAA S T A B o] EVFss AU @iy o] 5] Zol A H
HYAE A2 AT B
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- A4

(1) a77H

(2) FelrE

(3) A A7 T

4) AHed A BAINH(S, ATHARISE #d)

(5) AFAT == FH GiE B A= T3 Ao] (B WA AJA o=
PENE ol wet “ol5r17] BIAE HHE FAVY Thel=skl S 28]t

o) Al)

H Aol A= SAE ez A A, Ale Wi mE aed B A
zZlol & A KE7] 93 AFH AFE 9l Welch's ttest (Reference: Moser BK,
Stevens GR, Watts CL. 1989. The two-sample t-test versus Satterwaite’s
approximate F test. Commun Stat Theory Methodol 18:3963 - 75)€ %8313 Th.
significant level (p value) 0.05, 2 sided test 2=, primary outcome %I target <
Ao} AHE Al vlE YA ZFo] (mean, standard deviation) % secondary
outcome ©.2A Alg AlZL Wl AAY S, AR VI, S oA HEE
kA3t AF A TE power 80%, 90% o2 EAIF o FT&= ©EE 20%E 1Y
ste], 2+ ¥ 159 321, F 30" SAE YA Z outcome AolE HITE
AlZolth FARRE FA1Y ol A7 AlElEs A¥KEH, Anzidei et al. (2015) A+
M= #H Ado] gl g F 1008S Y S 2 CT fluoroscopy %= 3F =3

TAANE F& 7€ AlE A A8ARE, AR IEEE, target lesion O E
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approach 3t AEA, FHFY EAE el HlustRon 2EEFAANES @
< A5 AsARtE A v E o] 7oAl Aae ST =T Kim et
al. (2011) ¥4+ CT fluoroscopy % st #l LS & 7298 A4
fluoroscopy fr=gle] #H AL Y3k 708 o] A& vt fluoroscopy =
st Aol MIE, Solx, AAA fdata BT RNErE AT A
NEZFe FostA B5s FAstATh Prosch et al. (2012) ATFolAe CT

y 5 o ¥ AHS T2 12492 A8} multislice CT & 3 B3 =

(1) A7+
- AF7HE: CT fluoroscopy % 3t ERFAANE=E #H 2d A A, &<
ol &3 Aleel His| AFA, 22 AZ, vke AN e, AR AEE, &

B A SAAA 77 27t fiAY, EYUE Aot
- g7 CT fluoroscopy F% 3t ZEZFAAEZ #H Z2H A7 A, &2

oj-gg Algdl Hlsl &, &2 Az, vbE A A

e T Sl 4 Aot

I

R P = I e e B A
AF7HE: CT fluoroscopy 5= o 2ETAANEZ ¥ 2H A A9 waEe(pt)d

S o] 83 AH A& A §FE (p )—3— zZkol7F gl= Aotk (HO: pt < pC)

P

H7Hd: CT fluoroscopy =

=

2 ol g3 HH A& A9 %ﬁ%(po% Afol 7k 912 Zolt (HO: pt > po)
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(2)

ANET2 CT fluoroscopy = st EEFAANE #H AHS @2 AT o=,
x2S CT fluoroscopy % 3t &5 o]&3 7 AHS ¥ ST
ot 4 e mwiZl ¥l weEl st £438kal, p value 0.05 ©] st

CT fluoroscopy %= o 24 A A, vbeiYdd SANEZE Aewd &8

o] &% HF Alex Aol AolE vl AR WRleE HAIH.

B2l #1219 A Al Bks /AA12ke] A8 independent t-test
Azl 4&8% AIZE independent t-test
ElZlol] vlE& AN YS 3 independent t-test

WA 3127 independent t-test

ot

W< WA Y% Chi-Square test
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< Al)
121 < SH= F4&
RS ET £ o] &3 AMed
uj 7} M (parameters)
(Robot assisted procedure) (conventional procedure)
A% A7t (procedure duration)
20.1+11.3 (<] 10 - 31) 3144102 (R4l 18 - 42)
(T4l @)
AR EATF (DLP) (2H9): mGy) 324+114.5 (RS 117 - 386) 541.2+446.8 (*H<] 334 - 589)
As AR 3
27426 (Bl 1-4) 6+4 (¥ 2-12)
(number of needle adjustments)
A7 (rebiopsy) 4 /50 &= 3 /50 &+
3 3Z (complications)
7% (pneumothorax)
& A9 (chest tube drainage)
3(6%) 2(4%)
A9 24 7}
(prolonged hospitalization)
AsE adtA aE AL F
(strall pnem"mtlmrax not requiring therapy)
2(4%) 4(7%)
(self-limiting hemorrhages)

Anzidei et al. (2015)
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LAY e BE o] dHEE2 ‘(MedDRA(Medical Dictionary for Regulatory Activities)’,
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