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APL Large Lumen, Dexterous Snake for MIS

= Joint project with JHU APL

* Innovative fabrication process completely
isolates drive cables

= Current prototypes
— 2 DoF (C-bend) and 4DoF (S-bend)
— Nitinol structure with high stiffness
— 6 mm OD; Large 4 mm lumen allows insertion of
surgical instruments
* [nitial application: Minimally-invasive
curettage of osteolytic lesions

M. Armand, R. Taylor, M. Kutzer, R. Murphy, S. Segrett,i F. Alambeigi, |. lordachita, H. Liu, Y. Otake et al.
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Treatment of Osteolytic Lesions
M. Armand, R. Taylor, M. Kutzer, R. Murphy, S. Segrett,i F. Alambeigi, I. lordachita, H. Liu, Y. Otake et al.

« Indication: Osteolysis behind a
well-fixed acetabular component

— Leads to component loosening
and failure of THA

‘ /STEM
» Surgical Goals
— Minimally invasive removal of
the osteolytic lesion

— Treatment of the lysis without
full replacement of the
acetabular component

« Surgical Procedure

— Access the lesion through the
screw holes of the acetabular
component (minimally invasive)

— Remove and grafting the lesion
— Replace the polyethylene liner

oY== ]
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APL Minimally-Invasive Osteolysis Curettage

M. Armand, R. Taylor, M. Kutzer, R. Murphy, S. Segrett,i F. Alambeigi, I. lordachita, H. Liu, Y. Otake et al.
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Statistical process control for radiation therapy

Overall Goal: Use a
database of previously
treated patients to
improve radiation
therapy planning for
new patients

Team:

CS: R. Taylor, M.
Kazhdan, P. Simari, A.
King

BME: R. Jacques

Rad. Oncology: T.
McNutt, J. Wong, B.
Wu, G. Sanguinetti

Support: Paul Maritz,
Philips, JHU internal
funds
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Conventional Radiation Therapy Planning

Specify Optimization Optimize
Goals & Constraints

it
parameters

|

Simulate treatment
& visualize results

Model of Tumor
& Surrounding
Structures

Yes

Treat Physician Approves? Treatment plan

o=}
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New patient PTV and
critical structures

f .

QVH

oy _i Patient

Specify Optimization
Goals & Constraints

¥

—
(" Dosimetrist )
e

Current
planning
process

Input to planning process |

‘ Quality control check
L

New patient |

Identify patients with
similar OVHs

Eeelor)

Best DVH for similar
patients

i| Database

T. McNutt, B. Wu, M. Kazhdan, P. Simari, A. King, R. Jacques, J. Wong, R. Taylor
Engineering Research Center for Computer Integrated Surgical Systems and Technology -%-Hr'ﬁ?}'r
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Original plan

T. McNutt, A. Patriciu, B. Wu, R.. Taylor et al.

Automated plan

Sample automated radiation planning result

30% reduction in dose to parotids

07} ----t-Ah 4
06

05

08r----M--Q---- Auto plan b |
PP Original Plan | :
Dot: right ”

v No-dot: left \

04—~
03

02 ---- -

01

NS

W0 20 %

40 50 80 80
Dose(Gy)
brain (Gy) (max) Brainstem (Gy) (max) Cord4mm (Gy) (max) L inner ear (Gy)(mean)
original 61.25 54.58 41.75 57.18
re-plan 56.33 46.48 37.89 43.72
R inner ear (Gy) (mean) mandible (Gy) (max) larynx for edema (V50) esophagus (Gy)(max)
original 40.57 66.58 61% 63.74
re-plan 38.38 63.78 59% 61
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The computer-integrated operating room

PACS, other
patient data bases

Logistics &
scheduling

v

Assistant
Workstation

Anesthesia, vital signs,
logistics, back table, etc.
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The computer-integrated operating room

Manipulation
assistance

Intracperative
analysis

Preoperative
images &
other data

Copyright ® 2015 R. H. Taylor
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The computer-integrated operating room

Manipulation [5777 Postoperative
_ assistance L | analysis &
I‘_l_ process
Intraoperative r===< improvement
information [~/ )
support
> Intraoperative S
” analysis record of

intervention

Preoperative
images &
other data

EEml
Qutcome
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The computer-integrated operating room

The computer-integrated operating room

Manipulation [£ Postoperative Manipulation [~} Postoperative
assistance i____ analysis & assistance i_____ analysis &
process process
Intraoperative r---1 improvement Intracperative r---1 improvement
information e+ information e+~
support support

f

Intraoperative
analysis

f

Intraoperative
analysis

Complete
record of
intervention

Complete
record of
intervention

Preoperative
images &
other data

Preoperative
images &
other data

“smart tool”
sensors

robotic devices

Copyright © 2015 R. H, Taylor Engineering Res:

Copyrght © 2015 R. H, Taylor

Engineering Reses;

X —66 M —67

(K1—66. 67)
i‘a—‘o

HHNWTHEMBEFIHNTD, H20VIE. BEAAMOBADBERICHETIIEXD

How can we get there?

Strong and committed
teams
— Clinicians
— Engineers
— Industry

Focus on systems that
address important needs

— Driving applications
— Modular interfaces
— Integration

Rapid iteration with
measurable goals

Copyright @ 2015 R, H. Taylor

Engineering Research Center for Computer Integrated Surgical Systems and Technology ?H?W
—68

(M—68) ZOXOBHBHTHEHS ZLEETHRONNVNDOHSIETLE, TLT, KTERE
HRE-SZIEMD TY,

S REREID 1 DiF. F—ATEHLS ZEDEEWETT, TOF—LDAIN—E, =
— A EMEEERL TWDERE, HARBEBSZBORME. T U THED ) INTZ2ES,
R EZNEDORICHTZ 2 LD TELHEERD/IN— K F—TT,

Fe, T—LEERKTT 4 — BN 7 EXREHP IR LT DB A A, EEOIHITEDNT
AT ALAFFEERNDZEDN, O TWOHRIIRIINO#ERLZZE2MOELE, F—LT
DOHENL. ZO/BHTOMEEETHELNHDIZL T NE L,

37



The real bottom line: patient care

* Provide new capabilities that 7
transcend human limitations
in surgery

* Increase consistency and
quality of surgical treatments

* Promote better outcomes and
more cost-effective processes
in interventional medicine
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Finally ... And Most Importantly

g
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