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receiving positional information of a region of interest

402

receiving positional information of one or more
structures at least partially occluding or obstructing
/ access to the region of interest

404

determining, based on positional information of an
initial target point in the region of interest, a sagittal

/ plane passing through an imaging device and the
406 initial target point

determining, based on positional information of an
entry point of the elongated tool, a trajectory of the
/ elongated tool substantially along the sagittal plane

for advancing the elongated tool to strike the initial
408 target point without striking or being too close to the
one or more structures
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Start

\4

User marks out contours of critical structures
(urethra, rectum, pubic bone) on ultrasound
images

Software generates a 3D model of critical
structures

x

User imports additional information e.g. MRl
model, previous biopsy models

NN N N

Based on the additional information, user
defines a region of interest within which the
needles should be spaced out
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suggested needle
placement?
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Software calculates optimal target point positions
based on factors such as: (1) the needles reach or
are spaced out within the regions of interest (2)
critical structures are avoided

User selects a target
point

808 y

Did user enable the sagittal
view alignment feature?

Software determines the sagittal plane that the initial
target point lies on
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\
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Software snaps entry point to the sagittal plane
based on guidelines for entry point

Does user want to make
adjustments?
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User chooses whether to move entry point or target
point
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Start

: 1002 1000
Robotic system moves needle guide into
position, as per planned needle trajectory

A\ 4

Robotic system rotates ultrasound probe to 1004
sagittal plane corresponding to needle
trajectory
y
1006

User inserts needle through needle guide
and observes trajectory in live sagittal

| ultrasound view

Did needle land on
planned position

T o

1010
User or software identifies position where

needle landed

y

Software calculates angle of deflection of 1012

needle and required rotation of needle guide
to compensate

A4 1014
Robotic system rotates needle guide into
new position, based on calculations

End
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Figure 11

1202

Figure 12
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