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Assessment of early side effects of radiotherapy in breast 
cancer patients
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Abstract:
Background: Breast cancer is the commonest cancer in women. In radiotherapy practice, it comprises 25% 
of patient caseload. This makes understanding the breast irradiation toxicities of prime importance. Early 
radiation toxicities occur during treatment and up to six months after treatment finished. 
Objectives: assessment of the early side effects of adjuvant external beam radiotherapy (EBRT) in breast 
cancer patients.
Patients and Methods: A cross sectional survey with analytic component conducted on 60 patients treated 
in the oncology teaching hospital of medical city from January to April 2016.
Results: The most prevalent toxicities were radiation dermatitis, fatigue, pain, sore throat, nausea, dysphagia, 
and arm edema. There was a significant difference between prevalence of dermatitis with different radiation 
doses used. Dermatitis was more prevalent with conventional fractionation (CF), than in hypofractionated 
radiotherapy. 
Conclusion: Dermatitis was the most common acute toxicity of radiotherapy in breast cancer patients with 
prevalence of 81.6 %. It was related to dose fractionation. Fatigue was the 2nd common (70%). It was 
correlated with disease stage.
Keywords: Breast cancer, Conventional fractionation, Hypofractionation, Radiation Dermatitis, Fatigue, 
Sore throat.

Original Article

*Dept. of Radiation oncology, College of Medicine, University of 
Baghdad.
Elaf_Ali85@yahoo.com

Fac Med Baghdad
2016; Vol.58, No.3
Received: July, 2016
Accepted:.Aug.2016

Introduction:

Breast cancer is a major public health problem. It is the most 
frequently diagnosed cancer globally and is the leading cause 
of cancer-related death in women1. It is the most common 
cancer in Iraq; represent 34.4% of all cancers newly diagnosed 
in females in Iraq2. Radiation therapy plays a critical role in the 
management of breast cancer. In a general radiation oncology 
practice, breast cancer typically comprises approximately 25% 
of total patient caseload3. 
Early stage breast cancer can be treated effectively either by 
mastectomy or by breast conserving surgery (BCS) followed 
by radiotherapy which is an increasing attitude nowadays4. 
This may explain the increased use of EBRT. In addition most 
locally advanced breast cancers need radiation therapy after 
mastectomy. If level I axillary nodes are involved, irradiation 
may be given to levels II and III axillary and SCF nodes. When 
four or more nodes, a single node >2 cm or level III nodes are 
involved, SCF radiotherapy is indicated5.
Radiotherapy is simply the use of ionizing radiation to kill 
cancer cells or treat some benign tumors6. It has been proven 
that systemic treatment and radiotherapy are independent 
factors influencing the outcome of patients with operable 
breast cancer, and that both improve locoregional control, 
disease free, and overall survival7. EBRT is delivered by 

using radiation sources from outside of the body. The required 
dose is divided (fractionated) and delivered daily for a pre-
determined time, taking into account the differences in repair 
and repopulation times between tumor cells and normal cells8. 
In breast cancer, the radiation therapy schedule could be either 
40 Gy in 15 daily fractions of 2.67 Gy given in 3 weeks or 
42.5 Gy in 16 daily fractions of 2.66 Gy given in 3.5 weeks or 
50 Gy in 25 daily fractions given in 5 weeks5. There has been 
a growing trend toward hypofractionation, which involves 
delivering a higher dose per fraction for a shorter number of 
fractions for a biologically equivalent dose. This has been 
shown to be safe and effective as a standard treatment schedule 
in multiple randomized trials3. Standard opposed tangential 
fields remains the most commonly employed method for 
delivery of whole-breast irradiation. A number of publications 
have explored the potential advantages of 3DCRT to treat 
patients with breast cancer3.  Theoretically, 3DCRT involves 
a reduction in the volume of normal tissues receiving a high 
dose, with an increase in dose to the target volume. 
 Radiotherapy works by killing cancer cells that may be present 
in the breast or chest wall following surgery. However, the 
normal cells in the area being treated are also affected. These 
normal tissue cells have a greater ability to recover from the 
radiation compared to cancer cells. Despite this recovery, side 
effects do occur and are usually a normal part of treatment and 
may affect the quality of life. Some side effects occur “early 
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(These are side effects that occur during treatment and up to six 
months after treatment has finished) whilst others may develop 
“late (several months to years after completing treatment)9. It 
is very important to study these side effects; however till now 
knowledge about these topics is limited.  Some of the possible 
early side effects after radiotherapy to the breast are9 common 
like skin reaction, fatigue, pains in the breast or chest wall area, 
sore throat and dysphagia; some are uncommon like radiation 
pneumonitis, lymphedema, Nausea and vomiting while others 
are rare like heart damage. 
Aims of the study: The study aims to find the prevalence and 
the severity of acute radiation side effects in breast cancer 
patients, to assess the potential relation of the possible early 
side effects with the doses fractionation schemes and to assess 
the potential relation between the possible acute toxicities 
and the type of surgery _mastectomy versus BCS_ to refine 
treatment decisions.

Patients and Methods:
This study has been designed to be a cross sectional survey 
with analytic components to evaluate the early side effects 
of breast irradiation in breast cancer patients treated with 
adjuvant three dimensional conformal radiotherapy (3DCRT) 
after mastectomy or BCS. The study involved 60 patients 
with breast cancers of variable stages and histopathology 
treated with adjuvant 3DCRT in the radiotherapy and nuclear 
medicine department of the oncology teaching hospital of 
medical city complex in Baghdad from January to April 
2016. The patients were simulated on wide bore 16 slices CT 
simulator (PHILIPS), planned with Xio software and treated 
on ELEKTA linear accelerator (synergy and Infinity). The 
patients who were included in the study had been treated 
either by CF or by hypofractionation scheme. They were seen 
10 days after their first radiation session, during irradiation 
period, and in the follow up visits 2 months after completing 
their schedule of radiation. A questionnaires filled by the 

doctors (after taken permission from the patient) were used 
in which notes about the side effects, their intensity and other 
information about the patients were taken by history and 
physical examination. Clinical data on tumor characteristics 
and therapeutic regime were abstracted from patient records 
saved in the radiation center (patients files and from Mosaiq). 
There were no exclusion criteria or age limits in this study. 
The patients had been asked about nine main complaints 
(fatigue, nausea and/or vomiting, symptoms of radiation 
dermatitis, Pain in the irradiated area, swelling of the affected 
breast and/or the ipsilateral arm or difference in the size 
between arms, sore throat and/or voice changes, dysphagia, 
cardiac and respiratory symptoms). The patients then had been 
examined to see if there was any sign of dermatitis or arm 
edema. Any patient who had cardiac or pulmonary symptoms 
were offered to do further investigations like CXR, ECG, 
ECHO if they accepted, the results were also recorded.
Acute Adverse reactions had been graded according to the 
common terminology criteria for adverse events (CTCAE) 
version 4.0 published on June 14, 2010 By U.S. department of 
health and human services.10 See table 1. Maximum toxicity 
during the study period had been depended. 
To start the results analysis, our sample then were classified 
according to their type of surgery (mastectomy versus BCS), 
the fractionation of the dose (5000, 4005, 4260 cGy) and also 
divided into those who received supraclavicular irradiation 
and those who had only breast or chest wall irradiation. 
Differences in the prevalence of adverse effects between these 
variants were studied. Differences in the side effects across 
different age groups, different cancer stages, comorbidities, 
previous chemotherapeutic regimens and different intervals 
between radiation and the last cycle of chemotherapy were 
also assessed. Univariate statistical analyses were done using 
IBM SPSS Version 22. Chi-square test (or Fisher’s exact test), 
t-test for independent samples was used for statistical analyses, 
as appropriate. A significance level of 5% was chosen.

Table1: CTCAE grading of adverse events

Adverse Event Grade 1 Grade 2                 Grade 3       Grade 4 Grade 5

 Radiation
dermatitis

 faint erythema
 or dry

desquamation

 moderate to brisk erythema,
 Patchy moist desquamation,
 mostly confined to skin folds
and creases, moderate edema

 moist desquamation other
 than skin folds and creases,
 bleeding induced by minor

trauma or abrasion

 skin necrosis or
 ulceration of full
 thickness dermis,

 spontaneous
bleeding

death

Fatigue  Fatigue
 relieved by rest

 Fatigue not relieved by rest;
limiting instrumental ADL

 Fatigue not relieved by
rest, limiting self-care ADL ……. …….

 Pain breast pain,
chest wall pain  Mild pain  Moderate pain; limiting

instrumental ADL
Severe pain; limiting self-

care ADL …….. ……..

ADL: Activities of Daily Living
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Most of the skin reactions had been developed after a mean of 
11.8 days after start of radiation. Figure 2 compare the time 
latency of three adverse events. 

Figure 2: Comparison of time to develop dermatitis, fatigue 
and arm edema

Dermatitis was the most common side effect in this study. 
The overall prevalence of dermatitis is 81.6 %. There was a 
significant difference between prevalence of dermatitis among 

the 3 groups of fractionation, see table 2. There was also 
more sever dermatitis i.e. high grade (Grade 2 and 3) among 
those who receive 5000 cGy (prevalence of 41.7%), and those 
who receive 4260 cGy (23.1%) while only (9.7%) of patients 
treated by 4005 cGy develop higher than grade 1 dermatitis 
(At P 0.049). The risk of developing higher than grade1 
dermatitis in conventional radiation is about 5 times the risk in 
hypofractionation treatment (P 0.045 using fisher’s exact test). 
The prevalence of dermatitis was also more in patient treated 
with BCS (87.5%) than those who had mastectomy (79.5%); 
however, the relation was not significant. (P 0.71) 

Table 2: The relation of dose with dermatitis prevalence
 Dermatitis prevalence

Total
Dermatitis No dermatitis

4005 21 (67.7%) 10 (32%) 31 (100%)
4260 12 (92.3%) 1 (7.7%) 13 (100%)
5000 12 (100%) 0 (0%) 12 (100%)
Total 45 (80.4%) 11 (19.6%) 56 (100%)

P value 0.028 according to fisher’s exact test

Fatigue was the 2nd common early side effect (70%). 
There was no statistical significant difference in the Fatigue 
prevalence according to type of surgery or radiation dose used. 
Also there was no significant difference between the mean 

Results:
The study involves 59 females and only one male. Their ages 
range from 27 to 71 years with a mean age of 49 years. Most 
of the patients were treated with mastectomy (73.3 %), while 
26.7% were treated with BCS. Right sided breast cancers were 
slightly more common than left breast cancers (56.7%). There 
was only one case of synchronous bilateral breast cancer. The 
most common site of the tumor was the upper outer quadrant 
(55.2 %). Most of the patient presented with advanced stage, 

40.7 % of cases presented with stage IIIa, and 27.1% were stage 
IIIc Patients. All the patients were treated in a supine position 
on breast board. Only 4 cases received booster doses in which 
wedges were used; these cases were excluded from calculations 
related to the dose. There were 3 dose fractionations used in 
this study: CF; 5000 cGy/25 Fraction (20%), hypofractionation 
were to give 4260 cGy/16 Fraction (21.7% of cases) or 4005 
cGy/15 Fraction (58.3%). The distribution of early side effects 
can be summarized by figure1. 

Figure 1: Summery of early side effects of radiotherapy in breast cancer patients
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ages of patients who had fatigue (49 year) and of those who 
didn’t have any (48.9 year). There were no significant relations 
with other comorbidities or with the chemotherapy type. There 
was positive correlation between cancer stages and fatigue (P 
0.03). Pain at the scar and the breast is also prevalent, 66.7% 
and more common in patients treated with 4260 cGy while less 
prevalent in patient treated with 4005 cGy, p 0.24. 
Most of the patients were lymph nodes positive, 88.3%. Most 
of patients received SCF irradiation 90% (54 cases) and only 6 
patients had chest wall or breast irradiation only, the prevalence 
of sore throat in those 6 patients is only 33.3%, while it was 
61.1% in those who received SCF irradiation. 3 patients also 
developed voice changes. However, no significant correlation 
between lymph node status and sore throat severity was found. 
Seventy two percent of nausea cases were mild (grade 1), few 
cases were associated with vomiting. 
The entire patient had surgical axillary lymph node sampling; 
no one had SLN sampling. Of the seventeen cases with breast 
and arm edema in this study, 6 cases already had edema before 
radiation but they  relapsed or aggravated after radiation, all of 
them were above grade 1 (50% G2 and 50% G3). In the other 
hand most cases that develop edema after radiation (11 cases) 
were mild (G1 81.8%). There were no significant correlations 
between arm edema prevalence and lymph node status.
Only two patients developed high grade (G2, G3) respiratory 
symptoms. And only one of the thirteen patients who developed 
respiratory symptoms had positive chest x-ray findings. Only 
five patients had mild to moderate cardiac symptoms, four of 
them refused to do further investigations and one had normal 
investigations.

Discussion:
Radiotherapy in breast cancer patients is relatively well 
tolerable.  Using modern-day technology, using computed 
tomography (CT) simulators, modern-day linear accelerators, 
computerized treatment planning modalities, and on-board 
imaging techniques, the therapeutic ratio has markedly 
improved, whereas the potential for side effects has diminished 
significantly11. No patient in this study developed severe toxic 
events that necessitate interruption of   treatment; however, 
every patient had developed at least three or more toxicities 
after their radiation. Radiation Dermatitis was the most 
prevalent acute side effect, this is consistent with literature12. 
The overall prevalence of dermatitis was 81.6 % which was not 
so far from the radiation acute skin reaction incidence in many 
other researches, for example; Podrock D and Kristjanson 
L found that Over 90% of women who receive radiation for 
breast cancer will as a result develop some skin changes 
during their course of treatment12. Most skin reactions were 
mild erythema and dryness of the skin in the irradiated area 
(CTCAE G1 reaction), only 15% developed G2 and 3.3 % 
developed G3 dermatitis in this study, no one develop skin 

necrosis or ulceration (G4 reaction). This doesn’t go with most 
of the previous researches except Sharp et al work. De Langhe 
et al, in his study stated that 58% of patients developed G2+ 
dermatitis, but we should notice that in this study IMRT was 
used, this may explain why skin received higher doses13. 
The skin reactions had been developed after a mean of 11.8 
days after radiation start. This goes with most of previous data 
in the literature review. “Skin reactions related to radiotherapy 
usually manifest within 1– 4 weeks of radiation start” 21 when 
damaged basal cells migrate to the skin surface14.
Hypofractionation (especially 4005 cGy/15F) was seen to be 
protective against skin reaction (P 0.028). Dermatitis was more 
prevalent in patient receiving CF (100%). See table 1. This is 
compatible with the rules of radiobiology and to De Langhe 
work: patients treated with hypofractionated radiotherapy 
develop less dermatitis when compared to patients treated in the 
normofractionated regimen (p < 0.001)13, 15.  Hypofractionated 
schedules have the additional advantage of being more 
convenient for the patient and they help to spare resources25. 
There was no significant effect of surgery type on dermatitis. 
Same findings were seen by Hopwood P who stated that 
surgery type had no effect on skin reaction16. Fatigue was the 
2nd most common early radiation side effect with a prevalence 
of 70%. Only 25% developed CTCAE G2 fatigue and no one 
developed higher grade fatigue. This is slightly lower than the 
fatigue incidence in the literature. Escalante results regarding 
prevalence, propose that between 60–96% of all patients with 
cancer, in general, report fatigue. Nearly 80% of the patients 
undergoing radiotherapy mention this symptom17, and 44% of 
them present it in a significant manner, often associated with 
the previous chemotherapy treatment. Despite the fact that 
fatigue is a common symptom of breast cancer treatment, we 
are unaware of any research that has directly compared the 
characteristics and course of fatigue related to radiotherapy 
during the active treatment period. There was no statistical 
significant difference in the Fatigue prevalence according to 
type of surgery, radiation dose used, and other comorbidities. 
This is compatible with most of the literature. Donovan K said 
that there were no significant relationships between fatigue 
and age, disease stage, and type of surgery18 But in our study 
we found positive correlation between the stage of the cancer 
and fatigue this also contradict with Lavanitit al who found 
that disease staging did not influence the level of fatigue 
in their study19 although the authors of that study consider 
these data inconsistent due to the reduced size of the sample. 
Proinflammatory cytokines have been cited as the most likely 
underlying biological mechanism20. Previous research has 
demonstrated significant relationships between emotional 
distress and fatigue18. Thus, it may be the case that certain 
psychological factors, though not the focus of our study, may 
have accounted for these differences in fatigue at baseline. Also 
there was no significant difference between the mean ages of 
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patients who had fatigue during or after radiation and the mean 
age of those who didn’t have any fatigue; however distribution 
of fatigue prevalence did change in each age group. It appears 
as that there was 2 peaks, the first in the age 26-35 and the 2nd 
above 66 yrs. Breast Pain at the site of surgery, scars, chest 
wall, breast, nodal region and skin in the irradiated area was 
also prevalent, 66.7%; this is constituent with Hopwood P who 
stated that almost two thirds of patients reported pain in the 
breast area16. It was more common in patients treated with 
4260 cGy while less prevalent in patient treated with 4005 cGy, 
but no statistical significant correlations found. 87.5% of cases 
with pain have only mild pain. Nearby results were found in 
literatures.  Sore throat, nausea, vomiting and dysphagia: Sore 
throat, voice changes and dysphagia usually results from high 
doses of radiation received by midline structures including 
larynx, pharynx, esophagus  and other mucosal surfaces, so 
it was hypothesized that these effects are more among those 
who receive SCF irradiation since the SCF usually treated by 
opposing anterior-posterior beams. However this hypothesis 
couldn’t be tested in this study because most of the patients 
treated had advanced stage with positive lymph nodes so they 
need SCF irradiation (90%) and only 6 patients had chest 
wall or breast irradiation. The prevalence of sore throat was 
less in those 6 patients (33.3%), comparing to 61.1% in those 
who receive SCF irradiation.  Dysphagia may be a result of 
sore throat rather than esophagitis. Nausea was prevalent in 
41.6% which is more than the prevalence in literature. Risk 
factors for radiation-induced emesis21 include previous 
chemotherapy, radiation of the upper abdomen, and radiation 
fields greater than 400 cm2.  Arm edema: Of the 17 cases 
with ipsilateral limb edema included in this study, 6 cases 
had already edema before radiation but their condition either 
relapsed or aggravated after radiation, all of them were above 
grade 1 in contrast to edema after radiation which was mild 
mostly. There were no significant correlations between arm 
edema prevalence and lymph node status. Again this may 
be explained by sample size and advanced stage dominance 
(Stage III).  Only two patients developed high grade (G2 and 
3) respiratory symptoms. And only one of the 13 patients who 
developed respiratory symptoms had positive chest x-ray 
findings. Both the short duration (7.7 days) between start 
of radiation and symptoms and the negative x-ray finding 
indicate that these symptoms may be not related to radiation; 
however acute radiation pneumonitis couldn’t be excluded by 
absence of symptoms or radiological findings. The incidence 
of pulmonary toxicity after radiation therapy for breast cancer 
varies significantly in the literature but is typically well under 
10% with modern treatment units and techniques. The acute 
and long-term effects are similar in that they are primarily 
dependent on the volume of lung irradiated and thus higher 
with the addition of SCF or internal mammary fields22, 23.  
Only 5 patients had cardiac symptoms, most of them refuse to 

do further investigations and one had normal investigations. 
This low prevalence of cardiac events may be because that 
cardiac toxicity considered a late rather than early adverse 
effect. This is consistent with Shapiro C and other literatures, 
which stated that acute and subacute cardiac complications of 
radiation therapy for breast cancer, such as pericarditis and 
cardiac failure, are rare24. 

Conclusions:
The most prevalent acute toxicities associated with radiotherapy 
in breast cancer patients were (in descending order): Acute 
radiation dermatitis, Fatigue, pain within irradiated area, sore 
throat, nausea, dysphagia and arm edema. Hypofractionated 
breast radiation (especially 4005 cGy/15 fraction) may be 
safer than normofractionation in the form of reduction of 
dermatitis; however, studies on late normal tissue reaction 
are strongly recommended. It strongly recommended creating 
a forma to be used in any new radiation center, to document 
any acute toxicity of radiation. Further studies on radiation 
new techniques are strongly recommended since there are no 
studies on these new fields in Iraq.
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