Excelsius GPS, s. “Globot” (Globus Medical)

Last updated: May 18, 2026

Spine surgery video:

PLANNING ..ccovrernneeeeeccccssnsnnaes ceressnnnssteeecessssssssanasssescsssssssnnanaas |
ROBOT PARTS ...cceeeeeeeeeeeeeeereeeeeeeeeeenenesesesesesesssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 1
| 33 :7:@) 21 523 KSR 2
END EFFECTOR ...coevieiiiiitieteeeeeeeeeeeeee et eaesaseseaesesesesssesnsesesesesesensnnsessnnsssnnesnnnnnnnnnnes 3
INSTRUMENT SENSING RING .....ootiiiiiiiiiiiiieeieee ettt eeeareeeee e e e e e snaaneeees 3
DETENT MECHANISM ....ooooiiiiiiiiieee ettt ettt e e e e ettt e e e e e e s s esaaabeeeeeeesssssnnaaaeeens 3
CANNULAS / DILATORS ....veeeeetveeeeeeeteeeeeeiteeeeeeeaee e e eeeaaeeeeeeaaaeseeeetseeeseeeasseeeeeaseseeansseseeeenssseeeensseeeeenssreeeas 3
NAVIGATED INSTRUMENTS.cccceeetteteeeeeeeeeeereeeseseseeesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 4
PATIENT TRACKING eeeeeeeeeeeeeeeeeeesenesescsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 5
PATIENT ATTACHMENT INSTRUMENTS .....cvutuutuuteteeeeeeeeeeeeeeeesseeseeeseeeeeseeeesseeeeeesreseseseeresreeseereeeee—.. 5
PATIENT TRACKERS . .....cciiiiiiiiittreeeee et eeeeeiitreeeeeeeeeeessetssereeseeeeesestssreeeseeeesasssstarressaeeeseessarrneeseeeesenssnsrnrees 6
Dynamic reference base (DRB) .......oooouiiiiiiiiiiicce st 6
SUIVEIILANCE IMATKET ...ttt e e e e e ettt e e e s e s e b ettt eeeeesesssasaeeeeasseas 6
REGISTRATION METHODS ...ccceeeetteeeeeeeeeeeeereeeeeeesesesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssans 7
3 1n 107 o JX O L PSPPSR 7

S (0] (0170 ) 2RSS 7
INSTRUMENT VERIFICATION..cccceeeeeeessssnnsssseccscssssssnasssssesssssssssanssssssssssssssssassssssesssssssssnsassssssssssssssnnnsassssess 8
ROBOTIC ARM IMOTION ...ceeeeeeeeeeeeeeeeeeeeeeereeeeesesesesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 8
INAVIGATION .ccerrrrrneereececccsssssnansassecsesssssssnssssessssssssssssssssssesssssssssssssssssssssssssnnsssssssssssssssnasssssesssssssssnnsssssssss 9

ADJUSTING SCREW TRAJECTORY

Screw Body Press and move along screen to translate screw along current plane of anatomy

Screw Head Press and move to change the angle of trajectory, pivoting along screw tip

Screw Tip Press and move to change the angle of trajectory, pivoting along screw head

Scroll Bar The scroll bar is the dial control located above the screw head. Press the scroll bar and
move to rotate the anatomy 360° about the screw.

ADJUSTING SCREW SIZE

Screw Tip Press and move longitudinally to automatically adjust the length of the screw to
available screw sizes

Screw Diameter Press the screw diameter button located on the right hand side of the screen to select
other options available with the selected implant set

Screw Length Press the screw length button located on the right hand side of the screen to select
other options available with the selected implant set

ROBOT PARTS
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Robotic Base Station Camera Stand
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Color Description

System is in an error state. Stop all tasks and
resolve the issue immediately as it is either

a safety issue or a serious problem with the
system.

System is in a state in which user intervention
Yellow | is required before a planned trajectory can be
activated.

System is ready.

Emergency Stop button on the control panel removes all motor power to the system and applies the
mechanical brakes which stops/prevents robotic arm motion. Press down to activate. To deactivate and
re-power, twist knob counterclockwise.
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BRACELET

The bracelet is located at the distal end of the lower arm. It is a load-sensing component that allows
user guided positioning of the robotic arm.

To initiate motion, squeeze the bracelet ring with the thumb and forefinger on opposite sides. While
squeezed, apply light force toward the desired direction of motion. The robotic arm may be moved
manually in any direction or along a trajectory if a screw plan is active.
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Bracelet Ring

Bracelet
CAUTION
' Avoid applying excessive force on the bracelet; very little force is required to achieve the
4 desired motion.
END EFFECTOR

- interface between the robotic arm and the system specific surgical instruments.

| End
Effector

Guide Tube ——»

Top View

-

e allows for a rigid connection through the sterile drape

e provided as a separate component and is sterilized by the user prior to use.

e contains sensitive electronics, powered wirelessly from the robotic arm - power is used to drive the
active markers that are used by the camera to identify the location and orientation of the End
Effector (blue indicator LED illuminates when the End Effector is powered).

e two End Effectors are available:

15 mm End Effector - used with all navigated instruments
17 mm End Effector - used with REVOLVE® instruments.

e non-navigated Globus instruments may be used with either End Effector; they are not sized to the
guide tube but must fit within the inner diameter.

End Effector is equipped with a drape-friendly clamp that allows it to be removed and reattached up to 3 times during
a procedure without damaging the drape

Bracket

- .

|

N\

INSTRUMENT SENSING RING

e located within the guide tube of the End Effector
e detector circuit is embedded within the sensing ring.

o detects when a metal instrument is inserted through the guide tube and disables LED markers -
prevents the robotic arm from moving.

e non-metallic instruments are not identified by the sensing ring and may not be used in the guide
tube.

DETENT MECHANISM

e 15 mm End Effectors have a detent mechanism on the inside of the tube which interfaces with
grooves on the array sleeves to resist array rotation - aids in holding the tracking array oriented
toward the camera while the operator rotates the instrument.

Detent

CANNULAS / DILATORS

e used for performing minimally invasive techniques that require sequential tissue dilation.
e cannulas should only be used under trajectory guidance.

Once the guide tube is at the desired trajectory, position the outer cannula under the guide tube and above the
incision, along the same trajectory. Insert the two inner cannulas into the guide tube and through the outer cannula
and rest on the skin. To sequentially dilate the tissue, slowly insert the first (smallest) cannula into the incision using
a cannula pusher. Then advance the second cannula in the same manner. Complete tissue dilation by slowly
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advancing the outer cannula over the inner cannulas. Remove the inner cannulas. Lower the guide tube until it sits
just within the outer cannula. Perform surgery through the guide tube and outer cannula.

<4—————————  FirstInner Cannula

Outer Cannula —» . «—— Trajectory
Incision

Positionioutercannulaiabovelincision Place cannulas into guide tube and rest on skin

Insert the first inner cannula Insert the second inner cannula

Remove both inner cannulas
Insert the outer cannula

Using the bracelet, lower guide tube until
it sits within the outer cannula
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e instruments can be used with arrays if navigation is desired or without arrays if navigation is not

used:

Awl

Probe

— M

Drill
— — — ‘—%
Tap
]
- — et =——>
i ’
Driver

Arrays used with instruments for the standard 15mm End Effector are identified by a black sleeve. Arrays used with

instruments for the 17mm End Effector are identified by a tan sleeve
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PATIENT TRACKING

PATIENT ATTACHMENT INSTRUMENTS

e secured to the patient’s rigid anatomy

5.5mm Rod Attachment

Bone Clamp with Quattro Spike Low Profile

Surveillance Marker 6143.2515 Long Quattro Spike 6143.2562 Short
6143.2509 Long 6143.2516 Short 6143.2518 Short 6143.2563 Long
6143.2510 Short 6143.2519 Long

The low profile quattro spike is inserted using a guide post and impaction cap. Find the desired anatomy using the
guide post. Place the patient attachment instrument over the guide post. Attach the impaction cap (for low profile
quattro spike). Gently impact the assembly with a mallet to insert into bony anatomy. Remove the impaction cap and

guide post from the spike:
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Low profile quattro Attach the Insert assembly Remove cap and
spike over the impaction cap into rigid anatomy guide post
guide post
PATIENT TRACKERS

e dynamic reference base (DRB)

o DRB should be placed no more than 185 mm from the center of the surgical site to
maintain accuracy.

e surveillance marker - alerts movement of patient relative to the dynamic reference base (perform
a landmark check; if a landmark check fails, re-register the patient).

o surveillance marker should be placed no more than 185 mm from DRB.

o robot software does not show how much anatomy shift has happened; may use simple 18G
needle inserted into spinous process (opposite end of spine from where DRB is*) when
doing registration iCT — then, always can check (at any time) accuracy degree (landmark
check) with Verification Probe inserted into needle hub!

*e.g. operating on T12 fracture, - place DRB on L2 spinous
process, then needle on T10 spinous process

DYNAMIC REFERENCE BASE (DRB)
DRB may be attached to any patient attachment instrument

Marker Posts (4x)

DRB Knob

SURVEILLANCE MARKER

- a single reflective marker used to monitor a shift in the Dynamic Reference Base (DRB).

Surveillance markers may be used alone or in conjunction with a bone clamp.

e surveillance markers are directly inserted into the iliac crest or long bone, or may be attached to the
spinous process using a bone clamp. To use a bone clamp with the marker, attach a disposable
marker onto the tip of the bone clamp.

e register surveillance marker by placing instrument close to reflective sphere on surveillance marker
but not touching (box turns green when it is activated).

e if secure attachment is not maintained during the procedure, the surveillance marker will
demonstrate excessive movement; if this occurs, reposition the patient attachment instrument and
re-register the patient
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Attaching Reflective
Marker
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Surveillance Marker with Bone Clamp

REGISTRATION METHODS

e ideal distance from the camera is approximately 2 meters.

- disadvantage: 1) needs to be done after the patient is prepped and draped (so takes operative
time); 2) need to plan screw trajectories intraoperatively after CT scan (as current software
version does not allow merge with preoperative CT).

- advantage: automatic accurate registration.

INTRAOPERATIVE CT REGISTRATION FIXTURE - registration fixture and pivoting arm:

Compression
DRB Knob Clamp

ST Pivoting Arm

Reflective Starburst
Markers (4x)

1,

Gear Tooth
Joint

’ )
Registration /

Fixture

<«— Fiducials (7x)

e registration fixture is placed onto a patient attachment instrument by clamping the compression
clamp onto the shaft of the attachment instrument, allowing the fixture to hover over the surgical
site (as close to it as possible).

Rotate Compression
Clamp to secure

e only metal fiducials embedded in the fixture need to be in the 3D scan (not the reflective markers) -
so cover everything with sterile drapes.

e fiducials are detected automatically in the intraoperative scan and are used to register the patient’s
anatomy after the scan to the DRB (do not move table or patient during this registration transfer!),
which is tracked by the camera throughout the procedure (reflective DRB markers are detected by
the camera).

e once the registration is transferred to the DRB, the intraoperative registration fixture is removed to
provide access to the surgical site (do not knock DRB!).

FLUOROSCOPY

FLUOROSCOPY REGISTRATION FIXTURE:
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o fixture is attached to the image intensifier of the fluoroscope using the integrated clamps.

e fluoroscope and Fluoroscopy Registration Fixture are draped and the reflective markers are placed
on the fixture outside of the drape.

e fixture should be positioned such that the reflective markers are seen by the camera in all intended
fluoroscope positions (AP, lateral, etc).

e acquire intraoperative fluoroscopic images: one AP and one lateral for each level planned; same
image may be used for multiple levels(ensure that the C-arm has stopped moving before capturing
images).

e once both images are successfully captured, the spinal level on the right side of the screen displays
a check mark. Select the desired level. Drag and drop the level indicator onto the fluoroscopic
images - use the circle control points to position the level indicator within center of vertebral
body on the AP and lateral images. Perform this action for each level. A check mark is shown next
to the active level when the level indicator is placed.

e use the merge scale (1 to 10) to confirm image registration.

o scores 610 indicate good image alignment.
o for scores <5, double check the images, perform a landmark check or retake images before
proceeding.

INSTRUMENT VERIFICATION

e verification status is indicated on the screen with the tip error displayed in millimeters (mm).

Verification

/ divot

CAMERA VIEW

Verification successful

ROBOTIC ARM MOTION

e motion of the robotic arm is only allowed with continuous pressing of the bracelet or foot pedal.

e arm is manually moved by the user in Wrist mode or is automatically moved to the selected
trajectory in Trajectory mode.

e  Wrist mode - arm may be moved manually to any position within reach of the arm.

e Trajectory mode - arm is automatically moved from the current position to the next screw plan
when ready or may be moved manually along a selected trajectory.

e when moving from one screw plan to the next, the arm moves outward along the current trajectory
to a safe distance (200 mm) from the surgical site before moving to the new trajectory and
downward along the current trajectory to the anatomy.

Mode
Wrist Mode

Automatic Motion Manual Motion

Press Foot Pedal n/a

Software User Action

No Plan Selected

User may move
arm in the desired

or o
direction

Squeeze Bracelet

Trajectory mode

Plan Selected

Press Foot Pedal

or

Arm moves
automatically to
new screw trajectory

After reaching the
trojectory, user may
move arm along

Squeeze Bracelet trajectory only

End Effector motion when moving from one trajectory to the next. 1, 2, and 3 are automatic movements; 4 is manual
and optional:

Move to new trajectory !

Move down to
safe starting
position

Move up to clear
screw and patient \

/ Optional: Move
manually along
/ trajectory

STARTING
POSITION
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STOPPING OR PREVENTING ROBOTIC ARM MOTION

Method

Emergency Stop button pressed

End Effector detects a force greater than SON (17 bs) in the direction
opposite of motion

End Effector detects a force greater than 100N (22 Ibs) in any direction

Dunamic reference base not in view of camera (Trajectory mode only)

End Effector not in view of camera (Trajectory mode only)

Sensing ring detects a metallic instrument in the guide tube

N.B. robot base can be moved if needed - registration is unaffected because the patient reference
(attachment instruments and DRB) has not moved with respect to the patient!

e insert Schanz pin (rigid fixation for reference frame) into mid-third sacrum lateral to SI joint.

Insertion of Schanz pin into mid-third sacrum
lateral to S/ joint

NAVIGATION

lcon Meaning

The force gauge indicates the force exerted on the End Effector. It shows an image
of the the active instrument in the End Effector or an image of the End Effector (if no
instrument inserted).

The surveillance marker error gauge indicates the distance that the patient reference

_ has moved in relation to the surveillance marker. The full range of the scale is 2mm.

Indicates DRB visibility.
If the DRB is visible by the camera, the background is green.

If the DRB is not visible by the camera, the background is red.

Viktor’s Notes®" for the Neurosurgery Resident
Please visit website at www.NeurosurgeryResident.net
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