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 Background & aims: due to the extensive utilization of radiotherapy methods in treating 

breast cancer, especially in managing axillary lymphatic node metastasis and as a 

preference over surgery and dissection, the need to study the various side effects of 
such methods and their prevalence is prominent. Therefore in this article it has been 

endeavoured to study these side effects.Materials and methods: In this study, the cases 

of 27 females diagnosed withinfiltrating ductal carcinoma, with a medical staging of Ti-
ii N0 M0, were examined through stage- descriptive procedures in a time period of one 

year, between 2013 & 2014. The patients had undergone breast conservative operations 

and sentinel node biopsy, which were reported positive. The patients were treated with 
Breast Tangent irradiation in order to irradiate their lymph nodes, by employing f 

supraclavicular and axillary field radiotherapy. At least 12 and at most 14 months had 

passed from their last radiotherapy session. Data such as age and the general dose of 
received treatment were extracted from patients medical files, while known 

radiotherapy side effects, such as sensory and motor neuropathies, oedema and upper 

limb telangiectasia were gathered using forms which was filled by an medical expert, 
which in turn were assessed. Finds: the average age of the subjects (SD= 11.42) was 

58.59 years, the youngest being 38 and the eldest being 81. Age distribution has been 

presented in graph 1. The average radiation received (SD=8.47) was 45.55, the least and 
most being, regarding their order, 30 and 50. The average dose reduction (SD=0.09) 

was 1.86; the least and most being, respectively, 1.80 & 0.09. The side effects observed 

were pain, inflation, anaesthesia, motor neuropathies and oedema with a prevalence of 7 
(25.9%) for pain, 3 (11.1%) for inflation , 2 (3.7%) for anaesthesia, 1 (3.7%) for motor 

neuropathies and 2 (7.4%) for oedema. Movement weakness, sensory neuropathies or 

telangiectasia were not observed in any of the subjects. The age or the dosage received 
by the patients which were experiencing pain, inflation motor neuropathies and oedema, 

did not show any significant difference (P Value > 0.05). However, betweenpatients 

who complained of anaesthesia (SD=3.0) and those who did not experience such a side 
effect (SD=7.48), a significant difference in the radiation dosage received by them was 

observed (P Value= 0.005). Conclusion: The results of this study indicate that the side 

effects of axillary radiotherapy are less frequent when performed after lymph node 
sentinel, in contrast to being done so subsequent to axillary dissection. Keywords: 

Breast cancer, radiotherapy, axillary radiotherapy, side effects of an illness 
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INTRODUCTION 

 

 Breast cancer is known to be the most frequent malignancy which occurs in women. For instance, the crude 

annual prevalence of breast cancer in Iran, specifically in women, is significant to 17.4%. This malignancy is 

responsible for 1200 annual death in Iran [6]. 

 Patients who are diagnosed with breast cancer in stages prior to T1 and T2, undergo lumpectomy or 

mastectomy. Before performing the surgery and in correspondence with the clinical stage, the sub axillary 

region is examined in order to manage the axillary lymph nodes. 
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 Axillary lymph node dissection was considered the main approach in facing breast cancer in its primary 

stages for many years. In this method the axillary lymph nodes are removed, regardless of their interaction, or 

otherwise, with the malignant cells. This method had various side effects such as lymph oedema, pain in the 

limbs and movement restriction. 

 By presenting the newer model of sentinel node biopsy and proving that the survival rate is similar in both 

methods, sentinel lymph node biopsy was chosen as the alternative treatment in these patients [2,11]. 

 In the sentinel lymph node biopsy method, prior to tumour removal, Tc-99m antimony sulphide colloid is 

injected around the cell mass (of probable malignant cells). The first lymph node which is removed by this 

method is sent for the pathology lab. 

 Due to the limitations of performing surgery in order to manage the axillary lymph nodes in patients 

diagnosed with breast cancer, which have been reported negative in the medical lymph node staging procedure 

and positive for sentinel lymph node biopsy [2,11], axillary radiotherapy is considered a reasonable alternative 

for axillary lymph node dissection [8]. More advanced researches are being performed in order to determine this 

issue [3]. 

 Since in these two methods, the survival rate and reoccurrence possibility are known to be similar, the 

factor which determines the preference of one method over the other, are the side effects of each of them and the 

prevalence of these side effects. This is because the major damage is inflicted upon the upper limb; a section of 

the body which its importance is known to all in everyday life.  

 The prevalence of the side effects which present themselves after dissection surgery (and the psychological 

effects on the patients and the quality of their lives) [11] have been studied. The combined side effects if this 

method with axillary radiotherapy have also been the subject of various researches (Roses et al, 1999; Helms et 

al, 2009). The prevalence of axillary radiotherapy, in singularity, including all of the various effects, especially 

the neuropathies of the brachial plexus and by relying on observatory information, such as physical examination, 

have been less frequently considered. In addition, the methods and instruments used to deliver the treatment 

vary in different countries which the studies have been performed, vary. Also, the clinical plan of treating breast 

cancer has developed in recent years, with a heading towards lower general doses, reducing the dose in each 

session but in turn increasing the total sessions of radiotherapy. The aim of this stage-descriptive study is to 

determine the exact side effects of axillary region and supraclavicularfossa radiotherapy, in correspondence with 

the normal clinical protocols employed in the country, in a similar group of patients.  

 

Analysing the concepts and history of the applied methodology: 

 Axillary radiotherapy is a newly developed method in axillary lymph node management. This method is 

considered a reasonable alternative for axillary lymph node dissection. Various studies have compared the 

survival rate of the two methods, being axillary radiation and axillary lymph node dissection; this rate is 

reasonably high in the former method [8,9]. 

 In the research performed by Savolt and his colleagues in 2013, 2016 patients who were diagnosed with 

breast cancer were taken into observation in the form of aunicenteric randomized clinical trial. In this study, a 

significant difference between the survival rate of the two groups, those who had undergone axillary radiation 

and those who were treated with axillary lymph node dissection was not observed. The same goes for axillary 

recurrence, being 1.3% in the former group and 0.82% in later. 

 Sanuki and his colleagues performed a retrospective cohort study in 2013, on 2016 patients diagnosed with 

breast cancer, which reported the recurrence rate in the patients who had not undergone surgery was 2.7%, those 

who were sentinel node positive as 0%, and in sentinel node negative patients significant to 0.7%. The P value 

for this variable factor is calculated as 0.02%. the overall survival rate for the three groups were valued as 

96.4%, 97.6% and 98.9%, in the respective order of the aforementioned groups, with a P value of 0.03. In the 

same research, the side effects of axillary radiotherapy have also been studied, showing that radiotherapy 

induced pneumocystis and mild limb oedema were observed in, regarding their order, in 2.4% and less than 

0.02% of the subjects. No forms of neuropathies were reported. 

 Various studies have pondered the prevalence of the side effects of axillary dissection and sentinel lymph 

node biopsy [2,11]. 

 In the BCSG research performed in 2013 by Viviana et al, 6618 patients diagnosed with breast cancer 

underwent observation in the form of a multicentric randomized clinical trial. Sensory neuropathies were 

reported in 18% of the group who had experienced axillary dissection and in 12% of those who were treated by 

sentinel node biopsy. The p value being significant to 0.03. Lymphedema was reported in 3% of the former 

group and 13% of the latter, with a p value of 0.0001. Motor neuropathies were reported in 3% and 8% of the 

cases, in the previously mentioned order, with a p value of 0.0004. 

 In the research performed by Liu et al [5], performed in the form of a systematic review, the information 

gathered by 17 studies which had studied the side effects of the axillary lymph node dissection, the prevalence 

of the various cases were reported differently.7.5% to 36% of the subjects complained of back pain, 0% to 14% 
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experienced oedema, weakening of the upper limb had a prevalence between 11 to 19% and sensory problems 

were reported between 1 and 66%. 

 In the study performed by Delanian et al, in 2012, which reviewed previous researches, the prevalence of 

radiotherapy induced neuropathies was studied. According to this research, early occurring neuropathies are rare 

and the prevalence of chronic progressing neuropathies were reported as 1.8%-2.9% per year and in a time 

period of 7 years.  

 

Methodology of study: 

 
Table 1: variables of the study. 

Scale Method of measuring 
Scientific-experimental 

definition 
Quantitative Qualitative Variable type Variable Row 

   Continuous Discrete 
Ordin

al 
Scale 

Independe

nt 

Depende

nt 
  

Year File examination Years of age spent       Age 1 

cGy File examination 

General dose of ray 

received by patient in 

all sessions 

      
Radiation dose 

received 
2 

N/A Extraction of clinical files 

Unpleasant feeling in 

the limb, similar to 

electric shock and 

tingling 

      
Complaining of 

paraesthesia 
3 

N/A 
Extraction from presented 

survey 

Loss of touch in the 

upper limb 
      

Complaining of 

anaesthesia 
4 

N/A File examination 

Increase in size of one 

limb when compared to 

the other 

      
Complaining of 

oedema 
5 

N/A File examination 

Weakness in the 

muscle of one limb 

when compared to the 

other 

      

Complaining of 

movement 

weakness 

6 

N/A 

Experiencing any 

unpleasant feeling induced 

by radiotherapy 

Number of new-born 

infants 
      Side effects 7 

N/A 

Reduction of more than 

one fifth in the predicted 

values of specific 

movements 

Any disorder in muscle 

movements in the form 

of muscle weakness 

      
Motor 

neuropathy 
8 

N/A 
Inability to sense the 

contact of a needle on skin 

Any disorder in the 

senses of touch, 

temperature or in joint 

location 

      
Sensory 

neuropathies 
9 

N/A 

Difference in the width of 

the two limbs which is 

more than one centimetre 

Gathering of interstitial 

fluid and increase in 

the size of the limb 

 

      Oedema 10 

N/A File examination 

Expansion of 

subcutaneousvessels 

which are detectable by 

the naked eyes 

      Telangiectasia 11 

 

 This research is a case-descriptive study. This research was performed on women diagnosed with breast 

cancer in the clinical stage of Ti-ii N0 M0, sentinel node test reported as positive and had underwent 

radiotherapy in axillary, breast and supraclavicular regions. The research was carried out in Firouzgar hospital 

radiotherapy clinic, during a period of one year, spanning from 2013 to 2014. The method of data gathering was 

the nature of the clinical files.  

 The required data were gathered with the help of a survey, accompanied by an examination sheet, which are 

attached and presented with each other. This stage- descriptive study was performed from the beginning of 

spring of 2012 till the end of winter 2013. Since this research is cross sectional there is no need to calculatethe 

value of the samples. However the primary estimation was about 30 subjects, performed due to the recent 

development of the axillary lymph node dissection, the absence of the radiotherapy ward in the Firouzgar 

therapy centre and the need to referring the patients to other medical centres. The patients which were diagnosed 

with infiltrating ductal carcinoma in the stage of Ti-ii N0 M0 and undergone breast conservative surgery and 

sentinel node biopsy and reported positive for the latter,were treated with breast tangent irradiation in order to 

irradiate their lymph nodes. This procedure was performed on the axillary region and supraclavicular fossa. At 

least one year and at most 14 months had passed from the last session of radiotherapy (according to the 

information in their medical files or letters of referral from other centres). Those of the subjects which the 

cancer recurred, or had to undergo surgery on their axilla, in any form such as lymph node dissection, were 

removed from the studied.  

 The contact information of the patients, in addition to their age, general dose of received radiation dose 

reduction the last and total sessions of therapy were extracted from their clinical records by one of the students 

partaking in carrying out the study.  Subsequent to this, the mentioned student contacted the hospital and after 

introducing himself and providing the hospital with information about the study and its aims and it being 

voluntarily and non-profitable, the patients for invited to partake in the examination being performed in 

Firouzgar hospital.  



897                                                    Parsa Nikoofar and Alireza Nikoofar, 2014 

Advances in Environmental Biology, 8(17) September 2014, Pages: 894-899 

 37 patients met the standards required to enter the study, three were ruled out due to lack of necessary 

information in their clinical records one was absolved due to local reoccurrence and the further performance of 

axillary surgery. 6 of the first group were not present for the main examination. Therefore, 27 patients entered 

the study. In a meeting, the main information were concerning the possible side effects of radiotherapy, such as 

complaints of pain and oedema in the upper limb, muscular weakness were asked in a survey which were filled 

out. The patients were examined by a specialist and information such as the presence of sensory neuropathies by 

root differentiation, difference in the circumflexion of one arm comparing to the opposite limb, if more than one 

centimetre and the existence of telangiectasia in the upper limb were extracted.After gathering the required data, 

quantitative variables were assessed by reporting means and standard deviation, while qualitative variables were 

gathered using frequency percentage. According to the main regulations of the Helsinki assertion (considering 

the ethics of medical researches being performed on humans), the data were recorded in a secret manner, and the 

required explanations were provided to the patients. In the end, the data were entered in a statistical software 

and analysed. In the descriptive analysis, in order to report the quantitative data, mean, standard deviation and 

centre point were employed, whilst qualitative variables were reported by using frequency percentages. The 

questions of the research were designed in the below manner: 

 What is the frequency rate of the occurrence of axillary radiotherapy side effects, in accordance with the 

age of the subjects? 

 What is the frequency of the occurrence of the side effects of axillary radiotherapy, in accordance with the 

received amount of radiation? 

 What is the frequency of the occurrence of the side effects of axillary radiotherapy, in accordance with the 

staging of cancer, T1 and T2? 

 What is the frequency of the complaints caused by pain in the upper limb after axillary radiotherapy? 

How frequent are the complaints of weakness in the upper limb, after performing axillary radiotherapy? 

How frequent are sensory neuropathies in the upper limb, in accordance with spinal cord root differentiation? 

How frequent are motor neuropathies in the upper limb, in accordance with spinal cord root differentiation? 

 

Findings of the study: 

 27 patients, diagnosed with infiltrating ductal carcinoma breast cancer, in the clinical stage of Ti-ii N0 M0, 

who had undergone Breast conservative operations and sentinel node biopsy, which were confirmed as positive 

and who were treated by breast tangent irradiation in order to irradiate lymph node, have been studied. In 

addition to this, field radiotherapy of the axillary region and supraclavicular fossa was also performed.  

 The average age of the subjects (SD= 11.42) was 58.59 years, the youngest being 38 and the eldest being 

81. Age distribution has been presented in graph 1. The average radiation received (SD=8.47) was 45.55, the 

least and most being, regarding their order, 30 and 50. The average dose reduction (SD=0.09) was 1.86; the least 

and most being, respectively, 1.80 & 0.09. The side effects observed were pain, inflation , anaesthesia, motor 

neuropathies and oedema with a prevalence of 7 (25.9%) for pain, 3 (11.1%) for inflation , 2 (3.7%) for 

anaesthesia, 1 (3.7%) for motor neuropathies and 2 (7.4%) for oedema. Movement weakness, sensory 

neuropathies or telangiectasia were not observed in any of the subjects. 

 

Motor neuropathies were observed in C7 root of one side: 

 The age or the dosage received by the patients which were experiencing pain, inflation motor neuropathies 

and oedema, did not show any significant difference (P Value > 0.05). However, between patients who 

complained of anaesthesia (SD=3.0) and those who did not experience such a side effect (SD=7.48), a 

significant difference in the radiation dosage received by them was observed (P Value= 0.005). 

 

 
 

Fig. 1: age distribution of the subjects. 
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Table 2: comparing age and received radiation dose in various side effects of axillary radiotherapy. 

Standard deviation Average Frequency Pain  

12.12 58.90 20 Pain (+) 
Age 

9.96 57.71 7 Pain (-) 

8.88 45 20 Pain (+) Radiation dose 

received 7.55 47.12 7 Pain (-) 

11.75 58.75 24 Inflation  (+) 
Age 

10.40 57.44 4 Inflation  (-) 

8.29 45.84 24 Inflation  (+) Radiation dose 
received 11.54 43.33 4 Inflation  (-) 

11.72 59 25 Anaesthesia (+) 
Age 

6.36 53 2 Anaesthesia (-) 

7.48 46 25 Anaesthesia (+) Radiation dose 

received 0 30 2 Anaesthesia (-) 

11.65 58.65 26 Motor neuropathy (+) 
Age 

 57 1 Motor neuropathy   (-) 

8.59 45.48 26 Motor neuropathy (+) Radiation dose 

received  50 1 Motor neuropathy   (-) 

11.85 58.84 25 Oedema (+) 
Age 

2.12 55.50 2 Oedema (-) 

8.16 46 25 Oedema (+) Radiation dose 

received 14.14 40 2 Oedema (-) 

 

Discussion and conclusion: 

 The main aim of this study was to determine the various side effects of axillary radiotherapy, such as pain, 

upper limb inflation , oedema, sensory and motor neuropathies, and comparing the side effects of this method 

with that of axillary dissection. In this study, which was performed on 27 patients, 7 (25.9%) cases of pain, 3 

(11.1%)  cases of arm puffiness, 2 (3.7%) cases of paraesthesia, 1 (3.7%) cases of motor neuropathies and 2 

(7.4%) of oedema were reported. Movement weakness, sensory neuropathies or telangiectasia were not 

observed in any of the subjects. 

 In the research performed by Liu et al in 2009, performed in the form of a systematic review, the 

information gathered by 17 studies which had taken the side effects of the axillary lymph node dissection into 

consideration, the prevalence of the various cases were reported differently. 7.5% to 36% of the subjects 

complained of back pain, 0% to 14% experienced oedema, weakening of the upper limb had a prevalence 

between 11 to 19% and the prevalence of sensory issues were reported between 1 and 66% of the cases.  

 In the current study, it has been determined that pain is the most experienced side effect, which is observed 

in a fourth of the total population. In addition, in Liu et al’s study, a very high prevalence of pain was also 

observed amongst the patients which were treated by lymph node dissection. The important issue in this 

accordance is that since pain is a subjective matter, it is best assessed by means of a standard surveysheetthat 

reflects the degree of pain and its effect on the aspects of everyday life . The absence of such a survey in this 

study is to be considered as a weakness in this research and some other studies. However and in general, it 

seems that the pain complaintsare noticeably high amongst the patients who are receiving radiotherapy. 

 The second most important side effect of radiotherapy is oedema of the upper limb, observed in 7.4% of the 

subjects. In most studies the prevalence has been similarlyreported (Liu et al, 2009). The intensity of the 

oedema observed in the patients of the current study was mild. 11.1% of the patients complained of inflation; 

however, only one case clinically measurable. 

 In the current study, no cases of sensory neuropathy were observed. However, 7.4 % of the population 

complained of paraesthesia, which seemed to have a lower prevalence in that of Liu and his colleagues.  

 Motor neuropathies were observed in one patient (3.7%), at C7 level. This too, has a lower prevalence rate 

than the study performed by Liu et al.  

 Statistical analysis of the data indicate that in a homogenous group of patients considering their age, the 

prevalence of anaesthesia in those who had received higher doses of radiation, was statistically significant. 

 In the end and by disregarding the size of the population, it may be said that in cases other than pain, the 

prevalence of other side effects is much lesser than axillary lymph node dissection.  

 The need of further long term and supplementary studies in order to study the side effects of radiotherapy in 

the long run is prominent. It is also recommended that in order to more accurately study side effects such as 

subjective pain, standard surveys be filled in order to determine the amount of pain and its effect on the 

everyday life of the patient. 
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