Radiation Therapy To The Left Breast Using Deep Inspiration
Breath-Hold with the aide of real-time 3D surface imaging.
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Introduction

apy has been widely used for
tments. It has been shown to
|1 and overall survival.

y breast radiotherapy
lac complication is of concern. There are
al techniques that will help reduce the

to the heart; traditional heart block

or MLC's), prone setup, and Deep

Inspiration Breath-Hold (DIBH) with the aide
of Real-Time 3D Imaging.



Background

vation therapy has become the

recurrence rates for early-stage and locally
advanced breast cancers, and contributes to
improvements in overall survival.



dackground cont'd

' breast cancer is associated with an

ased risk for cardiovascular disease long
T. Radiation-induced heart disease:
pericarditis, ischemic heart disease, myocardial
infarction, and in some cases fatal
complications.



dackground cont’d

volume of the heart included in
the higher the chances of

tion-induced cardiac injury is a latent
hich means that long-term survivors
igher risks of cardiac mortality.

Cardiovascular mortality is higher in patients
receiving RT to the left breast.



.Technique

inspiration breath-hold (DIBH)
uce cardiac dose by

treatments, it is essential to ensure that
ts are positioned, and take in breath-
consistently. And one way to do thatis
ively monitor the patient’s respiratory
motion and the gating window for the
treatment.



terials and Methods

imensional surface tracking consists
ounted stereo camera pods, two
ed laterally to the treatment
one is located centrally at
couch.

ch and the oth

1it's real-time positioning offsets. The real
time offsets is utilized to align patients initially
before treatment and monitor the patient during
treatment.






rd with vac-bag



ceiling mounted real-time
maging cameras
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Simulation

ave the patient take in a deep breath
0 seconds. If successful then the
didate for DIBH treatments.

: The majority of our patients are set up on a

rd breastboard. Occasionally we use vac-loc on
1t board (breastboard)

e do two set of scans, one with normal free-
breathing (FB), and one with DIBH. The FB scan is
used to plan for the electron boost and for kv imaging
during the isocheck. The DIBH scan is used to plan for
treatment ports (mv imaging) and treatments.
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lreatments

ere prescribed 45-50.4 Gy in 25-28

ent plans were created on
reebre and DIBH scans to provide

osimetric comparison of the dose to the

t. Opposing tangent fields with electronic

ensator techniques (field-in-field) were

to improve dose homogeneity. The

ation between the heart and the chest wall

was measured at the 7t thoracic vertebrae and

11 em anterior to the vertebral body on the two

scans for each patient.







Results:

ent time, including patient setup and
s beam on time, ranged from 1%—25
tion. The average time for each
nds ( ranged for 9.5-15 seconds).

paration between t art and chest wall for DIBH

s 6.4 cm (range 5.1-7.7cm). This is significantly larger
e)separation in the FB scans, which 1s 2.74 cm (range
imum dose to the heart is égniﬁcantly lower for the
ns than the FB scans, 11.1 Gy (range 6.8-21 Gy) vs

35.5 Gy (range 12.8-45.5 Gy. The mean dose to the heart is
~ lower, 0.92 vs. 2.05 Gy



Dosimetric results of the heart
dose for all patients

Separation Heart

between heart maximum Heart mean
Patient Age and CW (cm) dose (Gy) dose (Gy)
number (Y) FB BH FB BH FB BH

1 42 202 629 32 215 32 0.7
2 51 415 7765 4347 74 14 09
3 62 3 5.64 43.7 1157 1.7 1.16
4 47 201 513 128 6.8 0.72 0.62
5 483 252 717 4549 814 325 1.16
50 2.74 6.38 3549 11.08 2.05 0.91




EUEREES

ast: Utilization of the breast cup.
ge to reproduce the
a daily basis; the breast

o be tucked in rmly, and consistently.

: Recapture the reference after placing
And switching back to the reference

without the bolus if s’clav is involved (3-fields
breast).




onclusion:

ly benefit the left breast and chest wall patients by
m the radiation fields.

ical because the target is static.

-time surfacing im
and reproducible posi
| radiation dose. Patient c
are clinically acceptable.

cilitates patients setup and ensures
for DIBH treatments without
pliance was good, and treatment

IBH with real-time surface monitoring appears to be a viable
potentially reduce heart dose for left breast cancers patients,
educe potential long term complication.

More patients and a substantial period of follow up are required to assess
the clinical advantage of this technique.



Juestions/Comments?
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