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Abstract
Background
In general, breast pain is one of the most common causes for referral to breast units; treatment-related
breast pain is frequently seen in clinical practice but not well addressed in the literature. While our primary
objective was to identify the incidence of persistent breast pain following breast-conserving surgery and
possible risk factors, our secondary aim was to assess the possibility of using a breast ultrasound scan to
detect parenchymal changes that can contribute to breast pain.

Methods
We have conducted a prospective study including patients who had wide local excision for primary breast
cancer treatment between January 2017 and January 2019. Patients’ demographics, including age, BMI,
breast volume, and tumour characteristics, were noted. All patients had a clinical assessment and were
asked standard questions about their breast pain each visit; they also had an ultrasound scan of the breast
and axilla 6 and 12 months after surgery to look for parenchymal changes.

Results
A total of 239 female breast cancer patients were included in our analysis. The mean age was 43.9 years,
mean weight was 72.8 kg, mean BMI was 27.4 and mean breast volume was 1173 ml. In total, 38.5% had
standard wide local excision, and 61.5% had oncoplastic resection; the mean specimen weight was 74.6
grams. All patients had adjuvant whole breast radiotherapy. We found that patients with younger age, larger
breast size, high BMI, oncoplastic resections, and persistent parenchymal changes are associated with an
increased incidence of postoperative breast pain while the type of axillary procedure and adjuvant
chemotherapy had no significant effect.

Conclusion
Persistent postoperative breast pain was noted in 33% of our patients. We have also indicated that younger
patients, patients with larger breast, those with high BMI, with preoperative breast pain, who had
oncoplastic resections, and patients with persistent parenchymal changes, as fat necrosis and scarring, are
associated more with persistent breast pain.

Categories: Radiology, General Surgery
Keywords: breast cancer, breast pain, ultrasound scan, fat necrosis, scaring

Introduction
Breast cancer is the second common cancer in both males and females after lung cancer, accounting for 25%
of all cancers. It is the most common cancer in females and considered one of the leading causes of death in
females. Its incidence and survival rates vary considerably among different parts of the world but are
generally on the rise [1].

Mastectomy has been the standard surgical option for treatment in breast cancer management for decades;
with development in medical and surgical sciences, other treatment options have emerged, such as breast
conservative surgery and radiotherapy, for early-stage breast cancers. These new treatment options were
found to provide comparable mastectomy outcomes but, unfortunately, not without complications [2].

Persistent pain after breast cancer treatment is not an uncommon treatment-related complication,
especially after conservative breast surgery. Yet, incidence, risk factors and diagnostic modalities and
possible treatments are not explored enough. On some occasions, breast pain may be severe, leading to a
considerable decline in physical activity and emotional well-being [3]. Persistent postoperative breast pain
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was also found to be a strong predictor of a poor health-related quality of life after breast cancer surgery
[4,5].

We aimed to identify the incidence of persistent breast pain following breast-conserving surgery and
possible risk factors and assess the possibility of using a breast ultrasound scan to detect parenchymal
changes that might contribute to breast pain.

Materials And Methods
Study setting
This study was conducted in Fayoum University Hospital in Egypt. We obtained Ethical Committee approval
before conducting the study.

Study design
We conducted a prospective study to assess the incidence, risk factors, and possible diagnostic methods of
postoperative breast pain following breast-conserving surgery between January 2017 and January 2019. We
have included female patients older than 18 years, diagnosed with primary breast cancer and treated with
breast-conserving surgery with or without axillary procedures. We have excluded male patients, patients
with bilateral breast cancer at presentation, patients who had neoadjuvant systemic treatment for locally
advanced or human epidermal growth factor receptor 2 (HER2)-positive disease, and we have also excluded
patients with local recurrence, or metastatic disease, those with previous ipsilateral axillary surgery or
contralateral previous breast cancer, as well as patients who had previous mastopexy or breast reduction.

Patient factors
Patients’ demographics, including age, BMI, and breast volume measured using Archimedes’ principle of
water displacement, were noted [6]. Also, tumour characteristics, as well as histological findings, were
recorded. All patients had preoperative triple assessment, including clinical breast examination followed by
digital mammogram and bilateral breast and axillary ultrasound scan. Magnetic resonance imaging was
carried out for a selective group of patients; staging CT scan was carried out for all patients with involved
axillary lymph nodes.

Follow-up
We assessed immediate complications up to 30 days postoperatively and delayed complications up to one
year postoperatively. We defined persistent postoperative breast pain as pain present for up to six months
postoperatively. All patients were assessed clinically 2 weeks, 6 months, and 12 months after surgery, and
they were asked standard questions about their breast pain during the 6- and 12-month clinic visits. We
adopted the Cardiff breast pain chart to record the severity of pain, grading it as mild, moderate, or severe
[7]. A breast and axillary ultrasound scan was carried out 6 and 12 months after surgery, looking for
parenchymal changes.

Statistical methods
Collected data were organised and statistically analysed using SPSS Statistics, version 22 (IBM Corp,
Armonk, NY). For quantitative data, means and standard deviations were calculated. Qualitative data
collected were presented as numbers and percentages, and the chi-squared test was used as a test of
significance. For interpretation of the results, significance was adopted at P<0.05.

Results
Two hundred thirty-nine female breast cancer patients were included in our analysis; their mean age was
53.9 ± 9.8 years, mean weight 72.8 ± 13.6 kg, mean BMI 27.4 ± 3.7, and mean breast volume was 1173 ± 129
ml.

Tumour characteristics
A total of 36.8% (88) patients presented with right-sided cancers and 63.2% (151 patients) with left-sided
cancers. While 90.8% (217 patients) presented with palpable breast lesions, 9.2% (22 patients) had non-
palpable lesions, which was only detected on screening mammograms (it is worth mentioning that the
breast screening programme is not yet fully established in Egypt). The tumour was located in the upper inner
quadrant in 15.5% (37 patients), in the upper outer quadrant in 50.6% (121 patients), in the lower outer
quadrant in 15.9% (38 patients), in the lower inner quadrant in 8.4% (20 patients), in the retroareolar region
in 8.8% (21 patients), and in the axillary tail in 0.8% (2 patients).

Postoperative histology showed that the mean tumour size was 23 ± 6 mm, and the mean specimen weight
was 74.6 ± 16.3 g. A total of 87.4% (209) patients had invasive ductal carcinoma, 6.7% (16 patients) invasive
lobular carcinoma, 5.9% (14 patients) had DCIS, and 12.1% (29 patients) had invasive disease as well as
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ductal carcinoma in situ (DCIS). Invasive tumour grading was Grade I in 7.5% (17/225), Grade II in 50.7%
(114/225), and Grade III 41.8% (94/225) patients. DCIS grading was low grade in 30.2% (13/43 patients),
intermediate grade in 41.9% (18/43 patients), and high grade in 27.9% (12/43 patients). While 81.2% (194)
patients had estrogen and progesterone positive disease, 18.8% (45 patients) were estrogen and
progesterone negative, and 11.7% (28 patients) had triple-negative breast cancer (Table 1).

Patient demographics All patients (N=239) Patients with breast pain (N=79)

Age (years) 53.9 ± 9.8 49.7 ± 7.9

Weight (kg) 72.8 ± 16.6 74.1 ± 7.9

BMI 27.4 ± 3.7 28.1 ± 3.9

Mean breast volume (ml) 1173 ± 129 1198 ± 104

   

Tumour characteristics   

Right side 36.8% (88) 40.5% (32)

Left side 63.2% (151) 59.5% (47)

   

Location   

UIQ 15.5% (37) 15.2% (12)

UOQ 50.6% (121) 49.4% (39)

LOQ 15.9% (38) 17.7% (14)

LIQ 8.4% (20) 7.6% (6)

Retroareolar 8.8% (21) 10.1% (8)

Axillary tail 0.8% (2) 0%

   

Tumour size (mm) 23 ± 6 25 ± 3

   

Tumour type   

IDC 87.4% (209) 77.2% (61)

ILC 6.7% (16) 6.3% (5)

DCIS 5.9% (14) 11.4% (7)

Invasive and DCIS 12.1% (29) 7.6% (6)

   

Invasive cancer grade   

Grade I 7.5% (17/225) 11.1% (8/72)

Grade II 50.7% (114/225) 45.8% (33/72)

Grade III 41.8 % (94/225) 43.1% (31/72)

   

DCIS grade   

Low 30.2% (13/43) 23.1% (3/13)

Intermediate 41.9 (18/43) 46.2% (6/13)

High 27.9 (12/43) 30.7% (4/13)
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Hormone receptor status   

ER-PR positive 81.2% (194) 77.2% (61)

ER-PR negative 18.8% (45) 10.1% (8)

HER2 positive 0% 0%

HER2 negative 100% (all patients) 100% (all patients)

Triple negative 11.7% (28) 12.7% (10)

   

Axillary LN involvement   

Not applicable (DCIS) 5.8% (14) 8.9% (7)

Involved 49.4% (118) 53.2% (42)

Not involved 44.8% (107) 37.9% (30)

TABLE 1: Demographic findings, and tumour biology of all patients who had breast-conserving
surgery followed by radiotherapy in comparison to those who developed persistent breast pain
UIQ, upper inner quadrant; UOQ, upper outer quadrant; LOQ, lower outer quadrant; LIQ, lower inner quadrant; IDC, invasive ductal carcinoma; ILC,
invasive lobular carcinoma; DCIS, ductal carcinoma in situ; HER2, human epidermal growth factor receptor 2; ER, estrogen receptor; PR,
progesterone receptor; LN, lymph node

Treatment
A total of 38.5% (92) patients had standard wide local excision and 61.5% (147) had oncoplastic resections;
57.7% (138 patients) had SLNB, and 42.3% (101 patients) had level I-II ALNC. The mean hospital stay was
two days. All patients had adjuvant whole breast radiotherapy; 81.2% (194) had adjuvant endocrine
treatment (selective estrogen receptor modulators [SERMs] or aromatase inhibitors),
and 46.9% (112 patients) had chemotherapy (Table 2).
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Treatment All patients, % (N) Patients with breast pain, % (N)

Surgical treatment   

Standard WLE 38.5% (92) 41.8% (33)

Oncoplastic resection 61.5% (147) 58.2% (46)

Specimen weight (g) 74.6 ± 16.3 79.3 ± 13.1

   

Axillary procedure   

No axillary procedure 5.8% (14) 8.8% (7)

SLNB 51.1% (122) 43.1% (34)

ALNC 43.1% (103) 48.1% (38)

   

Adjuvant treatment   

Chemotherapy 46.9% (112) 53.2% (42)

Targeted treatment 0% 0%

Radiotherapy 100% (all patients) 100% (all patients)

Endocrine treatment 81.2% (194) 77.2% (61)

TABLE 2: Treatment modalities of all patients who had breast-conserving surgery followed by
radiotherapy in comparison to those who developed persistent breast pain
WLE, wide local excision; SLNB, sentinel lymph node biopsy; ALNC, axillary lymph node clearance

Follow-up
Immediate complications included haematoma in 3.3% (8) patients, seroma in 7.9% (19), and wound
infection in 2.9% (7) whereas delayed complications included altered sensation of the medial aspect of upper
arm in 9.6% (23 patients), arm lymphoedema in 3.7% (9), and breast lymphoedema in 4.6% (11) patients.

Breast pain assessment in all patients showed that most of the patients who devolved breast pain had focal,
constant pain of moderate intensity, which lasted up to 12 months postoperatively (Table 3).
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 At 6 months, % (N) At 12 months, % (N)

Side Ipsilateral Contralateral Ipsilateral Contralateral

Focal 64.6% (51/79) 0% (0/79) 29.1% (23/79) 0% (0/79)

Diffuse 35.4% (28/79) 10.1% (8/79) 16.5% (13/79) 11.4% (9/79)

     

Mild 34.2% (27/79) 7.6% (6/79) 13.9% (11/79) 7.6% (6/79)

Moderate 56.9% (45/79) 2.5% (2/79) 30.4% (24/79) 3.8% (3/79)

Severe 8.9% (7/79) 0% (0/79) 1.3% (1/79) 0% (0/79)

     

Cyclical 44.3% (35/79) 6.3% (5/79) 21.5% (17/79) 6.3% (5/79)

Constant 55.7% (44/79) 3.8% (3/79) 24.1% (19/79) 5.1% (4/79)

TABLE 3: Breast pain assessment

A total of 33% (79) patients were found to have persistent postoperative breast pain at 6 months, which
slightly decreased at 12 months. Analysis of the possible risk factors of persistent postoperative breast pain
showed that younger patients, patients with larger breast, those with high BMI, with preoperative breast
pain, and patients who had oncoplastic resections were associated more with more persistent breast
pain. Adjuvant chemotherapy and the type of axillary procedure were not associated with a significant
impact on breast pain (Table 4).
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Risk factor Variable % (N) P value

Age
<50 years 60.8% (48/79)

0.007*
>50 years 39.2% (31/79)

    

Breast volume
<500 ml 5.4% (28/79)

0.02*
>500 ml 64.6% (51/79)

    

BMI
<25 41.8% (33/79)

0.04*
>25 58.2% (46/79)

    

Preoperative breast pain
Present 68.4% (54/79)

0.03*
Absent 31.6% (25/79)

    

Breast surgery
Standard wide local excision 41.8% (33/79)

0.07**
Oncoplastic resection 58.2% (46/79)

    

Axillary surgery

No axillary procedure1 8.8% (7/79)

1-20.005*, 2-30.08**, 1-30.003*SLNB2 43.1% (34/79)

ALNC3 48.1% (38/79)

    

Radiotherapy All patients had radiotherapy   

Chemotherapy
Chemotherapy 53.2% (42/79)

0.06**
No chemotherapy 46.8% (37/79)

    

Parenchymal changes
Present 67.1% (53/79)

0.04*
Absent 32.9% (26/79)

TABLE 4: Analysis of the possible risk factors in the 79 patients who were found to have
persistent breast pain
SLNB, sentinel lymph node biopsy; ALNC, axillary lymph node clearance

*Statistically significant.

**Not significant.

Bilateral breast ultrasound scans of all patients revealed increased postoperative parenchymal changes,
which slightly decreased after 12 months (Table 5).
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 At 6 months At 12 months P value

Seroma 7.9% (19/239) 2.9% (5/239) 0.03*

Fat necrosis 33.9% (81/239) 23.4% (56/239) 0.06**

Breast lymphedema 4.6% (11/239) 2.9% (7/239) 0.04*

TABLE 5: Ipsilateral ultrasound scan findings in all patients (with or without breast pain)
*Statistically significant.

**Not significant.

Breast ultrasound scans at 6 and 12 months showed significant parenchymal findings in patients who
suffered from persistent breast pain (Table 6).

 At 6 months At 12 months P value

Seroma 5.1% (4/79) 3.8% (3/79) 0.1*

Fat necrosis 34.1% (27/79) 29.1% (23/79) 0.09**

Breast lymphedema 8.9% (7/79) 6.3% (5/79) 0.07**

TABLE 6: Ipsilateral ultrasound scan findings in patients with persistent breast pain
*Statistically significant.

**Not significant.

Discussion
The prevalence of breast pain in the general population ranges from 41% to 69%, with a higher prevalence
observed in older women, women with large breast size, and those who are less fit and active. Also, breast
pain negatively impacted 35% of patients affecting quality of life, sex, and sleep [8]. Persistent breast pain
following breast cancer-related treatment, especially wide local excision and radiotherapy, is not
uncommon. Li and Kong reported that 28.5% of their patients experienced persistent pain after surgery [9].
Fukui et al. mentioned that prevalence rates for persistent pain following breast cancer surgery can be seen
in up to 60% of cases [10]. In our cohort, 33% of patients were found to have persistent postoperative breast
pain; intensity of breast pain was mild in 34.2%, moderate in 56.9%, severe in 8.9% after six months, and
13.9%, 30.4%, and 1.3%, respectively, after 12 months.

Bokhari et al. found that younger patients (younger than 50 years) experienced persistent postoperative
breast pain more than older patients [11], in comparison to higher prevalence in older women in the general
population [8]. Our cohort found that persistent postoperative breast pain is seen more in patients younger
than 50 years of age compared to those older than 50 years.

High BMI and underlying depression or anxiety were also associated with an increased risk of chronic
postoperative breast pain [12]. In our cohort, we found that persistent postoperative breast pain is seen more
in patients with BMI higher than 25 compared to those with BMI less than 25. Unfortunately, the relation
between breast volume and postoperative breast pain was not discussed enough in the literature. In our
cohort, we have noticed that patients with large breast size (>500 ml) are more likely to develop persistent
postoperative breast pain when compared to patients with smaller breasts (<500 ml).

McCann et al. noted an association between preoperative and postoperative breast pain as 28% of their
patients had breast pain in the affected breast before breast cancer surgery [13]. Langford et al. found that
pre-existing preoperative breast pain can increase the risk of acute postoperative pain and lead to low
physical well-being, psychological symptoms, sleep disturbance, and inferior quality of life [14]. In our
cohort, 68.4% of patients who developed persistent postoperative breast pain experienced preoperative
breast pain.
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Breast-conserving surgery oncoplastic techniques provide adequate resection margins with maintained
cosmesis. Yet, our cohort showed an association between oncoplastic resections and increased incidence of
persistent breast pain as 58.2% of patients who had oncoplastic resections experienced persistent breast
pain. In comparison, 41.8% of patients who had standard wide local excision experienced persistent breast
pain.

Parenchymal changes following breast-conserving oncoplastic surgery are attributed to extensive breast
tissue mobilisation and can always contribute to persistent postoperative breast pain. Nakada et al. created
grading criteria for fat necrosis and noted that 4.6% of their patients who had oncoplastic resections were
found to have fat necrosis [15]. We have identified much higher levels of parenchymal changes, which were
found to be associated with an increased incidence of persistent postoperative breast pain.

Spivey et al. found the pain burden index (PBI) six months postoperatively to be significantly higher in
patients who had axillary lymph node clearance than those who had sentinel lymph node biopsy; they also
noted that surgery duration did not impact pain [16]. The UK Standardization of Breast Radiotherapy
(START) trial showed that 20% of patients who had hypofractionation and 30% of the patients who had
conventional fractionation of adjuvant radiotherapy for breast cancer experienced breast and arm pain at
five years of follow-up [17]. In our cohort, all patients had adjuvant whole breast radiotherapy; therefore,
the association between postoperative breast pain and radiotherapy was not assessed.

Postoperative breast pain in patients who had adjuvant chemotherapy can be attributed to induce
neuropathy. Taxanes, platinum agents, and vinca alkaloids are among the most likely medications to cause
post-treatment pain [18]. Our cohort did not find a significant difference between patients who had adjuvant
chemotherapy and those who didn’t. Although it is well known that patients on aromatase inhibitors
experience stiffness, aches, and bony pains. Yet, there is no association in the literature between adjuvant
endocrine treatment and breast pain.

Breast sonoelastography is a relatively new method involving ultrasound to assess breast tissue stiffness
and elasticity; Dzoic et al. found that women with persistent breast pain had higher glandular elastographic
values when compared to women without breast pain [19]. Taking into consideration that in our cohort, we
have found persistent breast parenchymal changes detected by ultrasound scans to be directly related to
persistent breast pain, we believe that an ultrasound scan is an excellent objective modality to assess
persistent parenchymal breast changes related to postoperative pain and a helpful modality to rule out
postoperative pathology and recurrence, which can alleviate anxiety and reduce pain severity by reassuring
patients that there is no suspicious pathology.

Different modalities have been demonstrated in the literature, aiming to treat persistent postoperative pain.
Medical options include non-steroidal anti-inflammatory drugs [20], opioids and gabapentin or pregabalin
for neuropathic pain [21], and tricyclic antidepressant medication [22]. Non-medical options
include myofascial massage and psychological therapy [23]. Minimally invasive intervention options include
truncal regional anaesthesia, including paravertebral block or proximal intercostal block [24], and pulsed
radiofrequency stimulus [25].

Limitations
Unfortunately, we didn’t have the resources for radioactive-directed sentinel lymph node biopsy, so we have
used the patent blue dye directed technique only. We didn’t do an ultrasound scan before starting
radiotherapy to assess parenchymal changes as we focused only on persistent changes rather than early
postoperative changes. We also did not evaluate breast density to ascertain its relation to persistent
postoperative breast pain. There might have been an analysis bias when comparing outcomes due to risk
factors and breast cancer treatment overlap.

Conclusions
Persistent postoperative breast pain was noted in 33% of our patients. We also found that younger age
patients, patients with larger breast size, those with higher BMI, and patients with preoperative breast pain
and oncoplastic resections were associated more with more persistent breast pain. The absence of axillary
breast surgery was associated with less breast pain, and adjuvant chemotherapy and the type of axillary
procedure were not associated with a significant impact on breast pain.

We also found parenchymal changes as fat necrosis and scarring to be directly related to persistent
postoperative breast pain. We recommend larger case series analysis, including more patients and longer
follow-ups to develop more robust data, to improve patient outcomes.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Fayoum University
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Hospital Medical Ethics Committee issued approval NA. We obtained ethical committee approval before
conducting the study. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.
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