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ABSTRACT

Background: Persistent pain is a sensation of burning in the arm, anterior chest, and axilla. This pain can persist 
for several years. The prevalence of persistent pain differs greatly. Several factors are associated with persis-
tent pain after breast cancer surgery including age, body mass index, adjuvant therapy, preoperative pain, and 
axillary lymph node dissection. The aim of the study was to investigate the prevalence of persistent pain and 
its risk factors for females after their breast cancer surgery.

Methodology: This is a cross-sectional study performed on 200 female patients who underwent a unilateral 
mastectomy. A questionnaire via the Internet was used in this study.

Results: In this study, the patients were divided into two groups, where each included 100 patients; the first 
group involved the patients with pain and the second group included the patients without pain. There was a 
significant difference (P value = 0.03) regarding radiotherapy as a risk factor.

Conclusion: Radiotherapy was the only significant risk factor for persistent pain after the breast cancer surgery.
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Introduction

Persistent pain after mastectomy was reported by Wood [1] 
in 1970 who defined persistent pain as a dull sensation of 
burning and aching in the arm, anterior chest, and axilla, 
which is increased by movement of the shoulder girdle. 
The pain persists for longer than 3 months [2], or it can 
persist for several years [3,4]. PPBCT is a side effect of 
breast cancer treatment [5].

The prevalence of persistent pain after surgery of breast 
cancer was reported to be in the range of 25% to 60% 
[6]. Persistent pain often causes considerable morbidity 
as a result of decline in emotional and physical well-
being and debilitates the affected patients [5]. It was 
demonstrated that the patients who suffer persistent 
pain also suffer from high level of perceived stress, 
more anxiety, and depressive symptoms when compared 
with patients having no pain [7]. Presence of persistent 
pain is a significant predicting factor of reduced health-
related quality of life after breast cancer surgery [8]. 
The mechanism of persistent pain occurrence is still 
uncertain and is likely multifactorial [2]. Adjuvant 
radiation damages the nerve fibers during the surgery, 
and chemotherapy may cause the persistent pain [9,10]. 

It was mentioned that pain was more common in young 
women and higher BMI was associated with more difficult 
surgical dissection that results in nerve damage. Age and 
BMI are risk factors for persistent pain that are related to 
the patient. The physiological risk factors for persistent 
pain include sleep disturbance, anxiety, depression, and 
catastrophizing [11]. So, this study aimed to assess the 
risk factors and their prevalence in female patients in 
Saudi Arabia who suffered persistent pain after breast 
cancer surgery.
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Table 1. Comparison between the patient who experienced pain and those without pain.

Characteristics With Pain
N = 100

Without Pain
N = 100

Age 62.5 ± 12.2 65.2 ± 10.8
BMI 27.7 ± 5.3 25.4 ± 4.3
Tumor side
Left breast 47 (47%) 42 (42%)
Right breast 53 (53%) 58 (58%)
Tumor size ˃20 mm 58 (58%) 62 (62%)
Tumor in upper lateral quadrate 26 (26%) 23 (23%)
Positive lymph nodes 67 (67%) 51 (51%)
Chemotherapy
Yes 42 (42%) 34 (34%)
No 58 (58%) 66 (66%)
Radiation therapy
Yes 54 (54%) 36 (36%)
No 46 (46%) 64 (64%)
Endocrine treatment
Yes 70 (70%) 80 (80%)
No 30 (30%) 20 (20%)

Subjects and Methods

This study is a cross-sectional study of females who 
underwent unilateral mastectomy surgery, and was 
conducted using a questionnaire distributed via the Internet 
during the period January 2017 to March 2017. There were 
353 females who participated in the survey, out of which, 
53 were excluded as they underwent bilateral mastectomy 
and 100 were excluded as they did not meet the inclusion 
criteria. We excluded participants with breast cancer 
recurrence, those who showed breast reconstruction, and 
with migrated breast cancer. The final size of the study 
included 200 females. The questionnaire included questions 
about demographics and questions about the case such 
as the therapy used by the patients, tumor side, size, and 
location. When patient reported a persistent pain, the pain 
intensity was evaluated by using a numerical rating scale 
(NRS) of 0 to 10. The areas in which patients experienced 
pains were assessed and divided into three categories: mild, 
moderate, and severe.

Data were analyzed using Statistical Package for Social 
Studies (SPSS 22; IBM Corp., New York, NY, USA). Chi-
square tests were used for categorical variables and Student’s 
t-test for normally distributed continuous variables. P value 
< 0.05 was considered statistically significant.

Results

This study included 200 female participants who underwent 
unilateral mastectomy surgery: 100 participants reported 
pain and 100 did not experience pain; the mean age and 
the mean of BMI of the two groups of participants were 
close, whereas the mean age of patients with pain was  
62.5 ± 12.2 years, while for patients without pain, it was 
65.2 ± 10.8 years. The mean of BMI for patients with 

pain was 27.7 ± 5.3, whereas for the patients who did not 
experience pain, the mean of BMI was 25.4 ± 4.3. Right 
breast tumor was common in both groups (53% and 58% 
for patients with and without pain, respectively). Tumor 
size of more than 20 mm was more common in the group 
which did not experience pain (58%); the tumor in the 
upper lateral quadrate was more common in patients who 
experienced pain (26%). Patients with pain were more 
prone to have positive lymph nodes (67%) and required 
chemotherapy (42%) and radiotherapy (54%) than those 
who did not experience pain, whereas the group without 
pain was more prone to endocrine treatment (80%) than 
those with pain. The comparison between the two groups 
regarding demographics is shown in Table 1.

Based on the prevalence of risk factors that are associated 
with pain, a comparison between the two groups was 
established. Age, BMI, same dominant hand as a side for 
surgery, endocrine treatment, and tumor location, side, 
and size were not considered as significant risk factors 
while comparing the two groups. Whereas radiotherapy, 
chemotherapy, and axillary procedure were considered as 
risk factors for developing pain as there were significant 
differences between the two groups regarding these risk 
factors (Table 2).

The average pain intensity for patients who reported 
experiencing pain was 4.9 ± 2.1 on the NRS. There were 
32% who experienced mild pain, where 52% and 16% 
experienced moderate and severe pain, respectively. The 
presence of pain was investigated in five areas: the area 
of the missing breast, the axilla, side of the thorax, the 
mastectomy scar, and the arm. The frequencies of pain 
regarding the area and severity of pain are shown in Table 3.
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Table 2. The risk factors for developing pain.

Risk Factors With Pain
N = 100

Without Pain
N = 100 P value

Age
<60 59 (59%) 60 (60%) 0.1
³60 41 (41%) 40 (40%)
BMI
<18.5 6 (6%) 8 (8%) 0.6
18.5-24.9 37 (37%) 42 (42%)
25-29.9 33 (33%) 30 (30%)
³30 24 (24%) 20 (20%)
Same dominant hand as a 
side for surgery
Yes 47 (47%) 60 (60%) 0.2
No 53 (53%) 40 (40%)
Radiotherapy
Yes 54 (54%) 36 (36%) 0.03*
No 46 (46%) 64 (64%)
Chemotherapy
Yes 42 (42%) 34 (34%) 0.04*
No 58 (58%) 66 (66%)
Endocrine treatment
Yes 70 (70%) 80 (80%) 0.6
No 30 (30%) 20 (20%)
Axillary procedure
ALND 68 (68%) 55 (55%) 0.03*
SN 32 (32%) 45 (45%)
Location of tumor
Upper lateral quadrate 26 (26%) 23 (23%) 0.6
All other locations 74 (74%) 77 (77%)
Tumor side
Left 47(47%) 42 (42%) 0.8
Right 53 (53%) 58 (58%)
Tumor size
<20 mm 58 (58%) 62 (62%) 0.6
£20 mm 42 (42%) 38 (38%)

*Significant P value.

Discussion

This study was conducted on patients who underwent 
breast cancer surgery, specifically those who underwent 
unilateral mastectomy. The number of patients was 200, 
whereas 100 of them did not suffer persistent pain; the 
prevalence of persistent pain represented 50% of patients 
who participated in this study. It was reported that chronic 
pain after surgery for breast cancer could be present in 
50% of the patients [12,13].

It was reported in one study that 38.3% of females 
in the study suffered surgical site pain [5]. The 
prevalence of pain presented in this study is higher 
than that reported by previous studies, whereas the 
prevalence rate reported in this study ranged from 
24% to 47% [4,6,7,14]. A low prevalence rate of 8.2% 
was reported from one study [15]. The differences in 
prevalence between the different studies return to the 
difference in the definition of persistent pain and the 

duration as well as the frequency of pain reported by 
patients. The assessment of the prevalence of pain 
after breast surgery is difficult as there are limitations 
in the different methodology used and the treatments 
that the patients receive [16]. Several risk factors for 
persistent pain were mentioned in several studies and 
they were categorized into many groups—preoperative, 
intraoperative, and postoperative risk factors—and 
they included high BMI, young age, severe acute 
preoperative and postoperative pain, chemotherapy, 
radiotherapy, and axillary surgery [17].

Factors can be related to the patient and the treatment 
of the patient [11]. By studying age as a risk factor in 
this study, it was found that pain was more common 
in patients with age less than 60 years; however, no 
significant difference was found (P value = 0.1). Previous 
studies [6,14,18] stated that younger age was a risk factor 
for developing pain. The correlation between younger 
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Table 3. Distribution and frequency of pain.

Investigated Areas Women With Pain (N = 100)
Mild

N = 32 (32%)
Moderate

N = 52 (52%)
Severe

N = 16 (16%)
In the area of the missing 
breast
Every day or almost every 
day

4 (12.5%) 10 (19.2%) 8 (50%)

1-3 times weekly 3 (9.4%) 8 (15.4%) 0 (0%)
Less than once a week 10 (31.3%) 4 (7.7%) 0 (0%)
All frequencies 15 (46.8%) 30 (57.7%) 8 (50%)
In the axilla
Every day or almost every 
day

5 (15.6%) 18 (34.6%) 5 (31.3%)

1-3 times weekly 9 (28.1%) 5 (9.6%) 2 (12.5%)
Less than once a week 2 (6.3%) 4 (7.7%) 0 (0%)
All frequencies 16 (50%) 25 (48.1%) 9 (56.2%)
Side of the thorax
Every day or almost every 
day

10 (31.3%) 15 (28.8%) 4 (25%)

1-3 times weekly 2 (6.3%) 10 (19.2%) 4 (25%)
Less than once a week 6 (18.7%) 3 (5.8%) 4 (25%)
All frequencies 14 (43.7%) 24 (46.2%) 4 (25%)
In the mastectomy scar
Every day or almost every 
day

4 (12.5%) 14 (26.9%) 8 (50%)

1-3 times weekly 3 (9.4%) 7 (13.5%) 0 (0%)
Less than once a week 10 (31.2%) 3 (5.8%) 0 (0%)
All frequencies 15 (46.9%) 28 (53.8%) 8 (50%)
In the arm
Every day or almost every 
day

8 (25%) 15 (28.8%) 5 (31.25%)

1-3 times weekly 6 (18.7%) 6 (11.6%) 2 (12.5%)
Less than once a week 3 (9.4%) 3 (5.8%) 2 (12.5%)
All frequencies 15 (46.9%) 28 (53.8%) 7 (43.75%)

age and the persistent pain was not found in other two 
studies [5,19].

Regarding BMI, the current study showed that there 
was no significant difference between the presence of 
pain with regard to different BMI values (P value = 0.6). 
However, the pain was more prevalent in patients whose 
BMI was in the range of 18.5-24.9. In agreement with 
our findings, several studies [12,18,20] showed that there 
was no association between developing of persistent pain 
and increased BMI.

A study by Smith et al. [21] revealed a correlation between 
high BMI and persistent pain. In this study, we found that 
same dominant hand as the side for surgery was not a risk 
factor for persistent pain (P-value = 0.2). Radiotherapy 
was a risk factor for persistent pain in this study (P value 
= 0.03), and pain was more prevalent in those who were 
exposed to radiotherapy. Pain can result from radiation, 
as radiation damages brachial plexus lying in the field of 
radiation. Also, radiotherapy stimulates local fibrosis and 
persistent inflammation which cause nerve entrapment 
and adherence of scar to the deeper muscular layer [11].

Several studies reported radiotherapy as a risk 
factor [1,22,23], while others did not find any 
association [7,14]. Regarding chemotherapy, less 
percent of patients who suffered pain were exposed 
to chemotherapy; although there was a significant 
difference between patients with and without pain  
(P value = 0.04), chemotherapy was not a risk factor for 
persistent pain. In a study by Gärtner et al. [6], it was 
showed that chemotherapy was not independently related 
to the risk of pain development, and also there were no 
significant results. This study showed that a significant 
difference was found between patients with and without 
pain regarding axillary procedure (P value = 0.03) and 
ALND was more common than SN in patients with pain. 
A study by Juhl et al. [5] was in agreement with this study, 
and found no association between ALND and persistent 
pain. Several previous studies have demonstrated that 
ALND was a risk factor for developing persistent pain 
after breast cancer surgery [6,14,24,25].

The risk of ALND resulted from the extensive damage 
of tissue in the axilla including nerves which was caused 
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by ALND, whereas SLNB targeted fewer nodes than the 
ALND [11]. In this study, tumor side, size, and location 
were not considered as significant risk factors for 
development of persistent pain. Regarding the severity 
of pain, this study revealed that moderate pain was the 
most common among participants (52%). The pain was 
investigated in five areas; in the area of the missing 
breast, mild and moderate pains were more common in 
all frequencies (46.8% and 57.7%) and severe pain was 
present every day in all frequencies. In the axilla area, three 
degrees of pain was more prevalent in all frequencies. 
Regarding side of the thorax, mild and moderate pains 
were more common in all frequencies, while severe pain 
was equally present every day, 1 to 3 times weekly, and 
less than once a week in all frequencies.

Mild and moderate pains were also more common in all 
frequencies in the mastectomy scar and the arm, whereas 
severe pain occurred in all frequencies and every day 
in the mastectomy scar and it was more common in all 
frequencies in the arm. It was demonstrated that the 
most common locations of pain were arm and axilla 
representing 20% to 60% and scar area representing 23% 
to 49% [9].

In a study by Vilholm et al. [14], it was found that pain 
occurred in the scar area in 55.8% patients, arm/axilla 
in 80.8% patients, and multiple sites in 75% patients in 
a specific population. This is the first study to analyze 
persistent pain after breast cancer surgery in Saudi 
women.

Limitations of the Study

There are some limitations in this study. This study 
was conducted as a survey on the Internet, not based 
on medical records of patients from hospitals. Also, the 
study assessed the pain in general and did not define it in 
a specific duration.

Conclusion

This study showed that age, BMI, same dominant hand as 
the side for surgery, chemotherapy, endocrine treatment, 
ALND, and tumor location, size, and side were not 
considered as significant risk factors for persistent pain. 
However, some factors were more common in patients 
with pain than those without pain. Radiotherapy was the 
only significant risk factor for persistent pain.

List of Abbreviations

BMI	 Body Mass Index
ALND	 Axillary Lymph Node Dissection
SLNB	 Sentinel lymph node biopsy
PPBCT	 Persistent pain after breast cancer treatment
SN	 Sentinel Node
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