a2 United States Patent

Aljuri et al.

US009510852B2

US 9,510,852 B2
Dec. 6, 2016

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(63)

(60)

(1)

(52)

(58)

AUTOMATED IMAGE-GUIDED TISSUE
RESECTION AND TREATMENT

Applicant: PROCEPT BioRobotics Corporation,
Redwood City, CA (US)

Inventors: Nikolai Aljuri, Hillsborough, CA (US);
Surag Mantri, Sunnyvale, CA (US);
Luis Baez, Mountain View, CA (US);
George Surjan, Redwood City, CA
(US); Michael W. Sasnett, Los Altos,
CA (US); Jonathan Foote, San

Francisco, CA (US)

Assignee: PROCEPT BioRobotics Corporation,

Redwood City, CA (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 14/540,331

Filed: Nov. 13, 2014

Prior Publication Data

US 2015/0088110 Al Mar. 26, 2015

Related U.S. Application Data

Continuation of application No. 14/334,247, filed on
Jul. 17, 2014, now Pat. No. 9,364,251, which is a
continuation of application No.
PCT/US2013/028441, filed on Feb. 28, 2013.

Provisional application No. 61/604,932, filed on Feb.
29, 2012.

Int. CL.

A61B 17/3203 (2006.01)

A61B 18/04 (2006.01)
(Continued)

U.S. CL

CPC ......... A61B 17/3203 (2013.01); A61B 1/307

(2013.01); 461B 17/32037 (2013.01);

(Continued)

Field of Classification Search

CPC ..o A61B 2018/00577, A61B 19/2203;

A61B 2018/00285; A61B 2019/5248;
AG61B 2019/266; A61B 2019/507,
A61B 2018/1472; A61B 2017/00274;

A61B 2019/564; A61B 2019/5289;
A61B 2018/2085; A61B 2019/5206;
A61B 2019/528; A61B 2017/306; A61B
2218/002; A61B 2018/046; A61B
2018/00589; A61B 2018/00279; A61B
2019/5483; A61B 2018/00547, A61B
2018/00642; A61B 2019/5276; A61B
34/25; A61B 2034/254; A61B 2034/2048
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,474,251 A 10/1984 Johnson
4,672,963 A 6/1987 Barken
(Continued)
FOREIGN PATENT DOCUMENTS
EP 1075853 A2 2/2001
WO WO 2007/114917 A2 10/2007
(Continued)

OTHER PUBLICATIONS

U.S. Appl. No. 14/334,247, filed Jul. 17, 2014, Aljuri et al.
(Continued)

Primary Examiner — Melanie Tyson

Assistant Examiner — Rachel S Highland

(74) Attorney, Agent, or Firm — Wilson Sonsini Goodrich
& Rosati

(57) ABSTRACT

A system to treat a patient comprises a user interface that
allows a physician to view an image of tissue to be treated
in order to develop a treatment plan to resect tissue with a
predefined removal profile. The image may comprise a
plurality of images, and the planned treatment is shown on
the images. The treatment probe may comprise an anchor,
and the image shown on the screen may have a reference
image marker shown on the screen corresponding to the
anchor. The planned tissue removal profile can be displayed
and scaled to the image of the target tissue of an organ such
as the prostate, and the physician can adjust the treatment
profile based on the scaled images to provide a treatment
profile in three dimensions. The images shown on the
display may comprise segmented images of the patient with
treatment plan overlaid on the images.

12 Claims, 67 Drawing Sheets
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