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the control group (p<0.05). Thus, it was found that radia-
tion causes fibrosis in the lungs. The RT group had a high-
er total fibrosis score when compared to the T+RT+An, 
T+RT+Le and T+RT+Exe groups. It was found that An, 
Le and Exe do not increase fibrosis in the lungs. Further-
more, anastrazole provided a larger decrease in pulmo-
nary fibrosis although the difference between the group 
given T+RT+An and the RT T+RT+Le ve T+RT+Exe 
groups was not statistically significant. When the RT 
group was compared to the T+RT+Tam group, radiother-
apy was found to increase the total score, although this 
increase was not statistically significant.

When the T-only group was compared to the control 
group, the values for the pulmonary fibrosis scoring were 
similar. Thus, the administration of trastuzumab alone 
did not cause pulmonary fibrosis. Statistically significant 
differences were found between the T+RT+Tam group 
and the control, T, T+RT+An, T+RT+Le and T+RT+Exe 
groups (p<0.05). 

The pulmonary tissue samples of the experimental 
groups were histopathologically examined, the control, T 
and T+RT+An groups had no fibrosis (Figure 1a), while 
the T+RT+Exe and T+RT+Le groups had miminal fi-
brosis (Figure 1b). In the RT group, pulmonary fibrosis 
was moderate to marked (Figure 1c). In the T+RT+Tam 
group, moderate-to-severe pulmonary fibrosis was ob-
served in the lung structure (Figure 1d). 

Discussion 
Due to the success of mammography in early diagno-

sis and the advances in chemotherapy and radiotherapy, 

Figure 1: The histopathological images in all groups: 1a) the control, T and T+RT+Ana groups had no fibrosis, 1b) the 
T+RT+Exe and T+RT+Le groups had miminal fibrosis, 1c) in the RT group, pulmonary fibrosis was moderate, 1d) in the 
T+RT+Tam group, moderate-to-severe pulmonary fibrosis was observed (H&E, x200). 

Table 1: Individual scores in the lungs

Groups
Score values  

Mean
Score values  

Median (25-75%)
p

(<0.05)

Group C 0.0 0.0-0.0 ***
Group RT 1.0¹³⁵⁶7 1.0-3.0 ***
Group T 0.0 0.0-0.0 ***

Group  T+RT+Tam 2.0¹³⁵⁶7 1.0-3.0 ***

Group  T+RT+Le 0.0 0.0-1.0 ***

Group  T+RT+An 0.0 0.0-0.0 ***
Group T+RT+Exe 0.0 0.0-1.0 ***

The groups in the same column with different numbers are statistically significant (p<0.05).

breast cancer is the type of cancer with most frequently 
changing treatment and it has many treatment combina-
tions. After surgery, patients are initially treated with 
chemotherapy and then receive RT. It is still unclear 
whether hormonotherapy should be used sequentially or 
concurrently with RT. Hormonotherapy is generally initi-
ated after RT3,4,8,9.

In our literature review, we could not find any ex-
perimental or clinical studies demonstrating the late side 
effects of sequential hormonotherapy given after concur-
rent RT and T treatment. It is not known whether T and 
hormonotherapy cause additional toxicity compared to 
the expected side effects of RT when hormonotherapy 
is administered after concurrent or sequential use of T 
with RT. In our study, radiation-induced pulmonary fibro-
sis developed in the RT-only group. In the T-only group, 
no development of fibrosis was observed and the fibrosis 
score was the same as that in the control group. Except 
for tamoxifen, hormonotherapy given sequentially after 
concurrent administration of RT and T did cause an in-
crease in radiation fibrosis. Trastuzumab, which is cur-
rently very commonly used in the treatment of breast 
cancer, was found to have radiosensitizing effect in both 
experimental and clinical studies. Pietras et al reported a 
significant radiosensibilization of combined T and radia-
tion exposure compared with T or radiation alone in an 
experimental model of MCF-7 cell lines overexpressing 
HER-2 and in xenograft  tumors11.  Koukourakis et al, in-
vestigated the synergistic antitumor effect of T in combi-
nation with RT in HER-2-positive high-risk and chem-
oresistant breast cancer12. Belkamine et al, reported the 
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