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BACKGROUND
• In the locoregional RT, L1 is expected to receive a certain amount of dose from the 

contribution of the breast/chest wall and the infra/supraclavicular planning target volumes 
(PTV)

• The clinical meaning of the incidental L1 dose is 
not clearly demonstrated but it has been suggested 
that even lower doses to the inferior part of the 
axilla  can be enough to decrease the risk (RR) of 
axillary recurrence 

• Different techniques have been demonstrated to 
have different impact on the incidental dose.



This study aims to evaluate and quantify the unintended dose to L1 in the 
context of IMRT-based locoregional treatment using a multicentric platform 
with the endorsement of the Breast Study Group of the Italian Association of 

Radiotherapy and Clinical Oncology (AIRO)

AIMS

COORDINATING CENTRE: IEO
18 RT Italian Centers participated in the study



METHODS
Same population of two previous investigations concerning variability of contouring and 
radiation treatment planning of the axillary nodes with the endorsement of the Breast Study 
Group of the Italian Association of Radiotherapy and Clinical Oncology (AIRO)



METHODS

P1

P3

P2

Contouring of L1-L4 by the expert ROs of single centres (SC-
CTVs)

SC-PTVsà Planning of locoregional RT (SC-PTVs for L2-4)

Creation of gold standard (GS)  contours for each axillary 
level of the 3 patients (median of all expert ROs contours) 

Replacement of SC-CTVs by GS-CTVsà GS-PTVs
(SC-L1 replaced by GS-L1)

All plans were imported into MIM software 
version 6.1.7 and DVHs were extracted for L1



RESULTS (1)

Dosimetry summary reporting first axillary level (GS-L1) percentage coverage for each patient

P1 P2 P3
D95 
Gy

D2 % V95% Dmean Gy D95 Gy D2% V95% Dmean Gy D95  Gy D2% V95% Dmean Gy

Median
(SD)

26,1 
(8.2)

49,5 
(2.7)

15 % 
(19%)

38.6 (4.5) 23.9 
(8.3)

50.1 
(2.3)

8% 
(18%)

36.8 (5.2) 33.5 
(8.0)

51.5 
(2.1)

54% 
(20%)

44.8 (3.3)

Min-
max

6-39.3 44.3-56 0-66% 32.6-50.4 7-42.6 44.4-
53.1

0-63% 29.2-47.7 16.2-
43.4

47.3-
56.2

13-82% 37.4-50.6

All plans but one were performed with IMRT techniques  using either forward- or inverse-planning 
or arc volumetric RT

Dmean p =0.00019V95% p =0.00006



Due to the different arm positioning, L1 in patient with impaired arm mobility (P3) received
statistically significant higher doses considering all the dosimetric parameters (Dmean,p =.00019),
reaching 45 Gy

RESULTS (2)

 
(c) 

 First axillary level (L1) % coverage in terms of mean dose (Dmean, c)

No difference were seen according to the body shape and weight (P1 with BMI of 24 and P2 with
BMI of 49)



AVERAGE DOSE 

Technique LEVEL I

Standard tangents 22-43.5 Gy

High tangents 38-49.7 Gy

IMRT 14.5-42.6 Gy

LEVEL I

Standard shape Slender body shape Obese body shape

Standard tangent 42.2±13.8 13±16.7 N.A.

High tangent 48.4±4.1 40.7±13.1 48.7±2.9

DISCUSSION (1)



DISCUSSION (2)

…in the light of more and more effective and targeted 
systemic therapy, it cannot be excluded that doses 
considered nontumoricidal can actually exert such an  
effect on microscopic disease…



CONCLUSION
Incidental dose to L1 was in the range observed in comparable to other similar studies 
including high tangential fields, but..
great variability,  depending on several factors, anatomic and technical…

Different patients’ set-up might impact on the unintended dose to L1

Overall, the incidental dose to L1 (Dmean up to 45 Gy) with IMRT technique was not
negligible and might have an impact on local control and arm edema
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