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Objective

To develop a needle prototype for 
hydrogel injection during a 
brachytherapy procedure that is 
compatible with existing ultrasound 
systems.

Main skills employed:

Hardware, familiarity with electronics



Clinical Need
● Unlike early-stage disease, locally advanced cervical cancer has finite survival times 

and cannot be cured by surgery alone (with a high relapse rate at 30%).
●  Recent data have repeatedly and consistently shown the benefit of administering 

brachytherapy following external beam radiotherapy (EBRT) to prolong survival and to 
improve patient outcomes (when coupled with chemotherapy)

● There is a clear need to differentiate the cervical tumor mass from surrounding normal 
tissues e.g. the rectovaginal septum during brachytherapy.

● In brachytherapy planning, it is routine practice to inject a hydrogel spacer to minimize 
radiation dose to normal anatomical structures. However, this is a challenging 
procedure, and inaccurate needle placement can lead to complications such as 
accidental perforation of the bowel and rectum.





Problem Statement

We want to develop a method for more precise localization 
and/or visualization of the needle for hydrogel injection 
under ultrasound image guidance during preparation of 
patient for brachytherapy procedure. 



Mentor Team & Roles

Carmen Kut

Main Mentor

Dr. Emad 
Boctor

Technical Consultant

Dr. Akila 
Viswanathan

Clinical Consultant

Younsu Kim

Technical Resources



Technical Approach
● Adapt Active Ultrasound Pattern 

Injection System(AUSPIS) for 
hydrogel needle application.

● Attach piezoelectric element to needle 
tip for active response to transducer.



Technical Approach (cont’d)
● Use of Trans-Rectal 

Ultrasound System (TRUS).



Integrated System

+



Deliverables
○ Minimum: (Expected by for part I:3/6/3018, for part II: 4/5/2018)

■ Informed understanding of the clinical need.
■ Familiarity with underlying principles of ultrasound technology.
■ Ability to operate a relevant, existing ultrasound system.
■ Documentation of specifications and initial design concepts.

○ Expected: (Expected by 3/29/2018)
■ Development of a hydrogel injection needle prototype adapted for ultrasound 

compatibility.
■ Needle interfaces with existing electronics and research-use ultrasound 

system.
■ Documentation of working prototype design and process.

○ Maximum: (Expected by 5/10/2018)
■ Selection of appropriate phantom(s) for testing and evaluating the prototype.
■ Construction of the phantom.
■ Documentation of phantom design, construction, and resulting test data.



Milestones (and Deadlines)
● Clinical Observation & Clinical Need Evaluation (3/1/2018)
● Initial Design Sketch (3/6/3018)
● Documentation of Specifications and Conceptual Design (3/8/2018)
● Working prototype that meets specified specifications (3/27/2018)
● Documentation of working prototype (3/292018)
● Choice of compatible ultrasound system (4/5/2018)
● Output ultrasound image pattern (4/17/2018)
● Phantom Construction (4/24/2018)
● Documentation of Phantom Data(5/1/2018)
● Final Report and Presentation (5/10/2018)



Timeline



Timeline (cont’d)



Dependencies





Management Plan
E-mail communication with all mentors. Mentors available upon need.

Weekly meeting with main mentor (Carmen), flexible times.

Update all mentors when milestones are reached.
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Thank you for listening.


