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Mo$va$on	  

References	  

Measurement	  Set-‐up	  

Ø  Assess	  system	  feasibility	  through	  clinical	  trials	  
Ø Use	  trial	  feedback	  to	  op@mize	  the	  system	  performance	  

•  Early	  detec@on	  is	  essen@al.	  5-‐year	  survival	  rate	  aEer	  
metastasis:	  only	  23%	  [1].	  

•  Our	  system	  uses	  electrical	  contrast	  of	  tumor	  vs.	  healthy	  
@ssue	  at	  microwave	  frequencies.	  

•  Microwave	  system	  poten@al:	  non-‐ionizing,	  pain-‐	  and	  
compression-‐free,	  cost-‐effec@ve	  cancer	  detec@on	  [2].	  

Fig.	  2.	  Measurement	  set-‐up	  (top),	  schema@c	  (boTom	  leE),	  
radome	  and	  antenna	  array	  close-‐up	  (boTom	  right).	  

Tissue	  Phantoms	  
•  Fat,	  skin,	  gland,	  and	  tumor-‐mimicking	  @ssue	  phantoms	  
•  Made	  from	  common	  chemicals	  [4]	  
•  Dielectric	  proper@es	  of	  each	  @ssue	  phantom	  match	  those	  of	  

real	  breast	  @ssues	  [5]	  

Complete	  Phantoms	  
•  Electrically	  and	  anatomically	  realis@c	  models	  
•  1-‐cm	  radius	  tumors	  embedded	  at	  two	  dis@nct	  loca@ons	  
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•  16-‐element	  antenna	  array	  located	  on	  exterior	  of	  radome	  
•  Breast	  is	  placed	  inside	  radome,	  with	  a	  gel	  filling	  gaps	  

between	  the	  skin	  and	  radome	  walls	  
•  A	  pulse	  is	  transmiTed	  from	  each	  antenna	  in	  turn,	  and	  

the	  signal	  scaTered	  off	  the	  breast	  is	  received	  by	  each	  
other	  antenna	  and	  recorded	  in	  the	  @me-‐domain	  

First	  Prototype:	  Clinical	  Tes$ng	  

Sample	  Results	  

Fig.	  5.	  Photograph	  of	  the	  clinical	  
implementa@on	  (above)	  and	  the	  
recruitment	  poster	  (right).	  

Fig.	  3.	  Photographs	  of	  a	  realis@cally-‐shaped	  breast	  phantom.	  

Clinical	  Trials	  
•  Pa@ent-‐ready	  interface	  [7]	  
•  Goal:	  to	  test	  system	  feasibility	  	  
on	  real	  breast	  @ssues	  

•  Approved	  by	  McGill	  University	  

Future	  Work	  

Fig.	  4.	  Successfully	   reconstructed	   images	  of	  breast	  phantoms	  with	  tumor	  
in	  Posi@on	  1	  (leE),	  and	  Posi@on	  2	  (right).	  	  

Tes$ng	  with	  Breast	  Phantoms	  

Table	   I.	   Image	   parameters	   for	   tumors	   in	   posi@ons	   A	   and	   B:	   Signal-‐to-‐
cluTer	  ra@o	  (SCR)	  and	  tumor	  localiza@on	  error	  [6].	  

Posi$on	  1	   Posi$on	  2	  
SCR	  (dB)	   8.2	   6.8	  
Error	  (mm)	   14	   11	  

Fig.	  1.	  Depic@on	  of	  the	  microwave	  breast	  imaging	  concept	  [3].	  


