
Irradiating Larger and Irregularly-Shaped Volumes of Breast Tissue Using the 
SAVI Multicatheter Brachytherapy Device

Today, an increasing number of patients with early-stage breast cancer are receiving 
accelerated partial breast irradiation (APBI) in place of conventional whole breast 
irradiation (WBI) for adjuvant radiotherapy.  APBI is traditionally delivered by inserting 
multiple interstitial catheters into the tissue surrounding the lumpectomy cavity to 
provide localized, targeted radiation to the tissue at greatest risk for recurrence. The 
advantages of APBI over WBI include improved sparing of normal tissue from radiation 
exposure and a shorter treatment course (5 days vs. 5-6 wks).  While this method of APBI 
is well-studied with ≥ 5 year follow-up data supporting its equivalence to WBI, the 
technically challenging nature of interstitial brachytherapy (IBT) has limited its availability 
in the United States [1-3].  

The Strut-Adjusted Volume Implant (SAVI) device was designed to simplify APBI delivery 
while preserving the dosing flexibility of multichannel IBT.  This single-entry, intracavitary
applicator contains 6, 8, or 10 peripheral catheters surrounding a central catheter (see Fig. 
1).  Each catheter may be variably loaded with the high-dose-rate radiation source to 
provide highly conformal dose delivery to target tissues (see Fig. 2).  Early clinical 
experience with the SAVI  at the UCSD Moores Cancer Center confirms their ease of 
placement and ability to achieve superior tumor bed coverage while keeping dose to skin 
and chest wall low [4-5]. 

Following  previously established guidelines for MammoSite® balloon brachytherapy, 
physicians currently use the SAVI to target a 1.0 cm margin of breast tissue surrounding 
the tumor bed.  In contrast, the more established interstitial implant technique treats a 
1.5-2.0 cm margin, as well as asymmetric tissue margins using the free margin technique.  
This study investigates the suitability of employing the SAVI to irradiate larger margins and 
irregularly-shaped target volumes, approaching what is treatable with IBT. 

Introduction
Seventeen patients treated with the SAVI (6 with the size 6-1 device, 6 with of the size 8-1 
device, and 5 with the size 10-1 device) at the UCSD Moores Cancer Center between 
January 2007 and June 2009 were selected.  Using a 3D treatment planning system, the 
planning target volume (PTV) for each treatment plan was modified from the original by 
performing 1.1 cm, 1.3 cm, and 1.5 cm expansions of the tumor bed cavity and 
subtracting from that the cavity volume (see Fig. 3).  In addition, the following asymmetric 
PTV margin combinations were assessed for 9 out of the 17 patient: 1.5/0.3 cm, 1.3/0.3 
cm, and 1.1/0.3 cm (Fig. 4).  Treatment plans for all study scenarios were generated 
following NSABP guidelines (V90 > 90%, V150 <50 cc, and V200 <20 cc).  Dosimetric
comparisons were made by evaluating V90, V150, and V200.

The SAVI breast brachytherapy applicator appears capable of 
delivering dose to PTVs with uniform tissue margins greater than 
1.0 cm, as well as irregularly-shaped PTVs with asymmetric tissue 
margins.  The smallest SAVI device (size 6-1) demonstrated the 
greatest dosimetric versatility with the lowest risk for developing 
excessive hot spots (V150, V200).  For select high-risk patients 
with close or notably asymmetric lumpectomy margins, SAVI 
brachytherapy may be a suitable substitute for the interstitial 
method in meeting treatment goals. 

Fig. 4. An asymmetric PTV constructed to study the 8-1 SAVI 
device is shown on a post-implant CT scan (a) and in a 3D 
representation (b).  The PTV (red) extend 0.3 cm in the anterior, 
superior, and rightward direction, and 1.5 cm in posterior, inferior, 
and leftward direction beyond the tumor bed (blue).
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Fig. 3. PTV definition on a post-
implant CT scan for a 6-1 SAVI 
device.  The four PTVs evaluated 
are PTV 1.0 (red), PTV 1.1 (green), 
PTV 1.3 (orange), and PTV 1.5 
(yellow). 
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The size 6-1 and 8-1 SAVI devices can theoretically treat a maximal tissue margin of 1.5 cm 
and asymmetrically-shaped PTVs with margins ranging from 0.3-1.5 cm (within dose 
requirements).  The size 10-1 SAVI can treat a maximal margin of 1.3 cm and 
asymmetrically-shaped PTVs with margins ranging from 0.3-1.3 cm (see Table 1).  When 
dose was prescribed to a uniform 1.5 cm margin, median V90, V150, and V200 for the SAVI 
devices were 91.5%, 1.6 cc, 19.1 cc (size 6-1) vs. 90.2%, 47.6 cc, 24.9 cc (size 8-1) vs. 90.4 %, 
58.3 cc, 33.1 cc (size 10-1).  When dose was prescribed to a 1.5/0.3 cm margin combination, 
mean V90, V150, and V200 were 90.3%, 20.9 cc, 12.9 cc for the 6-1 SAVI, and 90.3%, 30.5 
cc, 17.2 cc for the 8-1 SAVI.  When dose was prescribed to a 1.3/0.3 cm margin 
combination, mean V90, V150, and V200 were 90.4%, 32.6 cc, and 16.4 cc for the 10-1 SAVI. 

Fig. 1. The size 6 SAVI 
device is inserted into 
the lumpectomy 
cavity in  the collapsed 
position (A) and is 
subsequently 
expanded (B) for 
radiation treatment.  

Fig. 5:  Treatment plan 
for SAVI with the 
isodose distribution.  
The isodose lines 
shown are 200%, 
150%, 100%, and 50% 
of the prescribed dose 
(340 cGy/fx).

Fig. 2. (A) SAVI inserted into the breast and expanded.  (B) Isodose lines from the Ir-192 
source.  (C)  AP x-ray showing the expanded SAVI in the breast.

A                                                   B    C

PTV 
margin

1.1 cm 1.3 cm 1.5 cm 1.1/0.3 cm 1.3/0.3 cm 1.5/0.3 cm

SAVI 6-1      
SAVI 8-1      
SAVI 10-1      

Table 1. For each SAVI device size, theoretically treatable PTV margins are indicated by a green check 
mark, while untreatable margins are denoted by a red x.  
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