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af/ass US10959857B2 sEH 2019-02-26

A= Registration tools, systems, and methods

Intra-operative registration of the pelvis can be challenging because of the complex ge
BHRpEAR ometry of the pelvis and, in particular, the concave nature of the acetabulum. While cer
= tain methods exist in the art for registration of a patient pelvis, there is need in the art

for registration methods that increase accuracy while decreasing registration time.

A registration system including a bone pin guide and a bone pin clamp. The bone pin g
uide may include a guide body, a first guide including a first guide through-hole having
a first longitudinal axis, and a second guide including a second guide through-hole hav
ing a second longitudinal axis. The bone pin guide may guide first and second bone pin

s into a bone via the first and second guides. The bone pin clamp may include a clamp

BEARE
body, first, second, and third clamp through-holes extending through the clamp body,
a plurality of registration indents defined on the clamp body, and a clamping mechanis
m including at least one adjustable fastener. The bone pin clamp may receive the first a
nd second bone pins in the first and third clamp through-heles and guide a third bone
pin into the bone via the second clamp through-hale.
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Miniature bone-mounted surgical robot

BRI

there is a need in the art for a device with high precision and accuracy that can assist
the surgeon in aligning the working end of the surgical tool such that delicate proced
ures can be preformed percutaneously with minimal radiation exposure to both the pa

tient and the surgical staff.

A miniature surgical robot and a method for using it are disclosed. The miniature surg
ical robet attaches directly with the bone of a patient. Two-dimensional X-ray images
of the robot on the bone are registered with three-dimensional images of the bone. T
his locates the robot precisely on the bone of the patient. The rebot is then directed t
o pre-operative determined positions based on a pre-operative plan by the surgeon. T
he robot then moves to the requested surgical site and aligns a sleeve through which

the surgeon can insert a surgical tool.

ERHIE

## & £ -ROSA

ROSA (Robot of Stereotactic Assistant, ROSA) F ARHL 28 A & — Fh 3 (1 LHE LR 74K 8

i FARPLAEN

ROSA & Hi 7% [ Medtech 2 m] 8 & (8 — R 2 ThREF RHLAE N, B WA DLk %2 2 A
ZANBHEAE M bR . 76 2016 4ERF, Zimmer Biomet (FEILHSE) UK T 1.32 2% 0
(4 w0 T v B F R ML 28 A A 7 Medtech, 417 T ROSA Brain Al ROSA Spine Hl#%
N B FARFE WA M. 2019 4 1 H, Zimmer Biomet 3k75 FDA #t#E F T 1 545
F AN ) ROSA - & fil ROSA One Spine V&, FFEAAITHTE 2019 4+ ] ROSA
Knee ¥ 1IEFE AR Mg . X—2 554145 Zimmer Biomet BN — N IREM . H
B R OGAT = R4 ) FDA HE#ER A A .
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TR JHT, ROSA K4 = bl 2 : ROSA Knee. ROSA One Brain. ROSA One Spine.
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DU AE 42128 0015 B e A 5 A AE ) o SMBHEE A2 BT AZE AR FITAE A F- AR TR AR v R A
RN FIR /N e AMRHEE A AT ROSA KT RGN C G, PASEIL S5 2T Bl
AR BIAR R A B AR 2% P e, AL T FARE BB, 235010 S L

BT AT ik 5 2L RS PRI LA B T AT 5 B TT N5 5

ROSA One Spine & — L& AMFRFARGE, 5 BISNRE B A2 34T 1 fig 22 4
T AR. ROSA One Spine & L& N T RFHE, MMAHLEEAMSHRSCFETF AR BT T
AR B 24, Z P GER& T 3D Rt RIE:, &R mE A LA 23 Uil &
A A B 1 A0 AT T A . ROSA One Spine A /NN EH HIE,  BEWE RIE R G It AT R
AL — HBE THE, MBS RIE S se gt T 8 AR M . Bk 1 3h A5 ER BRI fiE

VPl AL 23, 5BEFEMNIEEFEL.
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2 'K System for determining the spatial position of a target

f# R

- This invention relates generally to systems for determining the spatial position of a target and more

N particularly to systems of such type which are adapted to determine the spatial position of both acti

& ve and passive targets. Still more particularly,
A system for determining the spatial position of a target having an active target adapted to emit ene
rgy in response to an active signal and a passive target adapted to reflect energy impinging upon su
ch passive target from an active energy source. A common energy detector is provided for detecting
both the energy emitted by the active target and the energy reflected by the passive target. A com
mon processor is provided for determining the spatial positions of both the passive and active target

Bk s in response to the energy detected by the common detector. During a sensor cycle the spatial posi

75 R
tion of the active target is determined and during a sensor cycle the position of the passive target i
s determined. The sensor cycles may be interspersed or may be the same cycle to enable simultaneo
us determination of both the active target and the passive target during a single sensor cycle. The s
ystem also enables the determination of the spatial position and angular orientation of both a rigid o
bject having affixed thereto active targets and/or another rigid object having affixed thereto passive t
argets and/or an object having affixed thereto both an active and passive targets.
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