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these measurements are expressed as a percentage of the 
predicted values, adjusted for age, gender, and height.

Discussion
There are a number of studies in the literature describ-

ing pulmonary changes following adjuvant RT in patients 
that underwent conventional surgery for breast cancer6,15-21. 
Radiation-induced pulmonary changes have been investi-
gated for conventionally fractionated schedules15,22-26. Nev-
ertheless, there is a small number of prospective studies 
investigating the effect of RT in lung function as assessed 
with the combination of HRCT and PFTs, in particularly 
comparing two different radiotherapy fractionation re-
gimes27-29. In addition, in the majority of the  studies, ra-
diographic changes were assessed by plain chest X rays, or 
with conventional CT scans, which are less sensitive and 
provide less detailed information about  the radiological 
changes suggestive of radiation induced pneumonitis27,29. 

In our prospective study, we investigated the grade 
of lung toxicity in early breast cancer patients receiving 
two different radiotherapy fractionated schedules: group 
A received conventional RT and Group B received hy-
pofractionated RT.  We determined the presence of re-
strictive (FVC, FEV1, TLC) and/or obstructive (FEV1, 
FVC/FEV1) deficits, by using the main dynamic and 
static vital respiratory parameters, as well as the decrease 
in the diffusing capacity due to alveolar–capillary barrier 
impairment (DLCO).

Lind et al16 have reported that the addition radiother-
apy to the axilla leads to an increased incidence of radia-
tion pneumonitis, compared to whole breast radiotherapy 
alone. Another study by Lingos et al15 has showed that 
axillary/supraclavicular radiotherapy correlates with an 
increased incidence of pulmonary side effects and have 
reported an increased incidence of radiation-induced lung 
injury in patients receiving CHT concomitantly. In con-
trast, Ooi et al24 have found no correlation between CHT 
and pulmonary function or radiological findings. Another 
study showed that there was a positive relationship be-
tween tamoxifen and radiation pneumonitis, and the re-
sults from a randomised study suggested that AI could 

Table 5: Variation in pulmonary function tests in Group B (Hypofractionated Radiotherapy treatment).

PFT Group  B (paired t  test)
Before RT (D0) 3weeks 3months 6months D0 vs 3 m 3m vs 6m D0 vs 6 m

Mean (SD) p value
FVC 104.75 (11.2) 104.3 (11.57) 103.2 (11.3) 104.25 (8.46) 1.55 1.05 0.5
FEV1 101.65 (7.73) 101.53 (7.70) 101.42 (7.65) 101.33 (7.66) 0.23 0.09 0.32
FEV25 98.5 (14.2) 97.85 (13.03) 96.85 (14.14) 96.65 (14.08) 1.65 0.2 1.85
FEV50 93.0 (15.1) 92.75 (14.78) 92.1 (14.9) 91.85 (14.62) 0.9 0.25 1.15
DLCO 93.0 (10.95) 92.85 (10.97) 92.45 (11.01) 92.1 (10.87) 0.55 0.35 0.9
KCOc 93.1 (9.98) 92.6 (9.22) 91 91.5 (8.66) 1.75 0.15 1.6

PFT: pulmonary function tests, RT: radiotherapy, FVC: forced vital capacity, FEV1: forced expiratory volume in 1 s, FEF 50: 
forced expiratory flow at 50% of vital capacity, FEF 25: forced expiratory flow at 25% of vital capacity, DLCO: carbon mon-
oxide diffusing capacity.
Data presented as mean, with standard deviation in parentheses, of percentage of predicted lung function; all measurements 
expressed as percentage of predicted values adjusted for age, gender, and height.

increase long-term toxicity when combined with RT28,29. 
In a recent study, Jaeg at al investigated the long term 
effects of breast radiotherapy to the lung with PFTs and 
reported that changes in PFT values were reversible at 
a 7 year follow up30. Moreover, no correlation between 
dosimetric factors and spirometry changes were found in 
this study.  

In our series, there was no significant decrease in 
PFTs, and there was no significant difference between the 
change in the mean values of FVC, FEV1, and DLCO 
from baseline to 3 months and from baseline to 6 months 
between the two treatment groups. Recent prospective 
studies have shown that irradiation of the internal mam-
mary nodes could lead to an irreversible decrease of 
PFTs6,25-26.

All patients recruited in the current study received lo-
cal breast RT, and consequently had minimal irradiated 
lung volume, which could explain the non-significant de-
crease in the PFTs in both groups. 

Incidence of radiological radiation pneumonitis was 
rare in our study and we recorded no incidence of symp-
tomatic pneumonitis. There are published data supporting 
that the use of more conformal radiotherapy techniques, 
aiming to minimise the dose to the underlying lung could 
lead to a significant decrease to the incidence of radiation 
pneumonitis26-27,29. Manavis et al31reported no acute and 
short term late lung toxicity in a number of 32 patients 
treated with hypofractionted/accelerated RT along with 
cytoprotection, after a minimum follow up  of 24 months. 
In our series all patients were treated with 3-D treatment 
planning, with the aim to minimise V20 to the ipsilateral 
lung to < 25%. Nevertheless, we have no previous data 
to assess the impact of 2D and 3D treatment planning on 
lung function changes and radiological findings. 

Conclusion
The results of our study show that there is no clini-

cally meaningful and statistically significant difference in 
the incidence rates of radiation induce pulmonary  toxic-
ity between  patients treated with conventional and hy-
pofractionated radiotherapy. Nevertheless, assessment of 


