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Abstract: The comprehensive strategy of pain
management after breast cancer surgery
emphasizes multi-faceted and individualized
whole-process control. This article elaborates
on drug therapy, non-drug interventions,
including physical therapy, psychological
support, acupuncture, and multimodal
analgesia. the core of personalized pain
management is to alleviate the pain of
patients to the greatest extent, accelerate the
rehabilitation process, prevent postoperative
complications, and comprehensively improve
the quality of life and life satisfaction after
breast cancer surgery.
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1. Introduction

Breast cancer surgery is a critical intervention in
the treatment of breast cancer, particularly in
early-stage cases. By directly removing the
tumor, surgery significantly improves cure rates,
reduces recurrence risks, and enhances patients'
chances of survival [1]. Various surgical
approaches—such as breast-conserving surgery,
mastectomy, and axillary lymph node
dissection—are employed to achieve disease
eradication while maximizing organ function
preservation and maintaining patients' body
image [2].

However, despite its therapeutic benefits,
postoperative complications remain a significant
concern, with pain being a particularly impactful
issue that severely affects patients' quality of life
[3]. Acute postoperative pain arises from
surgical trauma, including tissue damage and
nerve involvement, which not only impedes
wound healing and recovery but also exacerbates
psychological distress, leading to sleep
disturbances and emotional fluctuations. More
notably, some patients may develop chronic
postoperative pain, which can persist long-term,

Copyright @ STEMM Institute Press

restrict daily activities, and even contribute to
depression, substantially diminishing their
overall well-being.

Given the profound physical and psychological
impact of post-mastectomy pain, research on
postoperative pain management is both crucial
and imperative. Effective, evidence-based pain
management not only accelerates recovery and
reduces complications but also enhances
patients' psychological resilience and quality of
life. Investigating pain management strategies
for breast cancer surgery aims to establish
refined pain assessment protocols, develop
personalized analgesic regimens, and integrate
multimodal approaches—such as
pharmacotherapy, non-pharmacological
interventions, and psychological support—to
address this clinical challenge comprehensively.
By optimizing pain management, we can elevate
breast cancer treatment from merely improving
survival rates to ensuring holistic patient well-
being, marking a new era in patient-centered
care.

2. Types of Breast Cancer Surgery and
Postoperative Pain

Breast cancer surgery primarily includes breast-
conserving surgery, mastectomy, and axillary
lymph node dissection (ALND).
Breast-conserving surgery (e. g., lumpectomy)
involves the removal of the tumor along with a
margin of surrounding healthy tissue to ensure
no residual cancer cells [4]. Postoperative pain
in this case mainly stems from the surgical
wound, including damage to the skin, breast
tissue, muscles, and even nerves. the pain is
typically most intense in the initial phase and
gradually subsides as the wound heals.
Mastectomy entails the removal of the entire
breast, sometimes including portions of the chest
muscles and skin. Due to the more extensive
tissue disruption, the sources of pain are more
complex. In addition to incisional pain, patients
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may experience discomfort from chest wall
reconstruction, restricted shoulder mobility, and
persistent numbness or neuropathic pain caused
by potential damage to thoracic nerves [5].
Axillary lymph node dissection (ALND)
involves the removal of lymph nodes in the
axillary region. Postoperative complications may
include lymphedema (arm swelling), numbness,
limited arm mobility, and chronic pain due to
nerve disruption [6].

Acute postoperative pain typically emerges
shortly after surgery and may last for days to
weeks. It is directly associated with surgical
trauma, including inflammatory responses at the
incision site, tension pain during tissue repair,
and irritation from sutures [7]. Pain intensity
usually  peaks within ~ 24-48 hours
postoperatively and gradually diminishes as
healing progresses.

Chronic postoperative pain persists beyond the
expected recovery period, even after acute pain
has resolved. Examples include chronic chest
wall pain and brachial plexus neuropathic pain
following  breast cancer  surgery  [8].
Characterized by prolonged duration (months to
years) and variable severity, chronic pain often
leads to functional impairment. Its development
involves multiple factors, such as surgical
trauma, nerve injury, scar tissue formation, and
psychological influences.

3.  Strategies for Managing Acute
Postoperative Pain After Breast Cancer
Surgery

3.1 Pharmacological Therapy

3.1.1Anesthetic Agents:

Anesthetic drugs used for postoperative pain
management in breast cancer surgery primarily
include local anesthetics and long-acting local
anesthetics [9]. Local anesthetics can be
administered via intraoperative infiltration or
epidural anesthesia to prolong postoperative
analgesia and reduce early acute pain. Long-
acting local anesthetics such as ropivacaine can
be delivered as a single dose or continuous
infusion for epidural analgesia, effectively
alleviating postoperative pain.

3.1.2Nonsteroidal ~ Anti-Inflammatory  Drugs

(NSAIDs):
Drugs like ibuprofen and celecoxib inhibit
cyclooxygenase, reducing prostaglandin

production to exert anti-inflammatory and
analgesic effects. They are suitable for mild to
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moderate pain and help decrease
requirements [10].

3.1.30pioids:

Strong analgesics such as morphine, fentanyl,
and oxycodone are used for severe pain control
by interacting with specific receptors in the
central nervous system to block pain signals.
However, opioids must be administered under
strict individualized dosing principles to prevent
side effects like respiratory depression, nausea,
vomiting, and constipation, while minimizing
addiction risks [11].

3.1.4Adjuvant Analgesics:

Drugs like tramadol and gabapentin alleviate
pain through different mechanisms. Tramadol
combines opioid-like effects with antidepressant
and anticonvulsant properties, while gabapentin
modulates calcium channels to reduce
neuropathic pain.

opioid

3.2 Non-Pharmacological Therapies
3.2.1Physical Therapy:

Thermotherapy and cryotherapy utilize heat and
cold, respectively, to relax muscles, improve
blood circulation, and reduce localized swelling
and pain. Additionally, modalities like
ultrasound and laser therapy can promote tissue
repair and alleviate postoperative pain [12].
3.2.2Psychological Interventions:
Cognitive-behavioral therapy (CBT) helps
patients reframe their perception of pain and
develop coping strategies to mitigate its
psychological impact. Relaxation techniques
such as deep breathing, yoga, and meditation
reduce tension and lower pain sensitivity [13-14].
3.2.3Flectrical Stimulation Therapy:

Techniques like transcutaneous electrical nerve
stimulation (TENS) interfere with pain signal
transmission by stimulating nerves or muscles,
offering postoperative pain relief [15].
3.2.4Acupuncture:

As a traditional Chinese medicine technique,
acupuncture has potential value in managing
postoperative pain by stimulating meridians to
regulate qi and blood flow. However, its exact
mechanisms require further scientific validation
[16-17].

3.3 Multimodal Analgesia Approach

The multimodal analgesia strategy advocates
combining  pharmacological and non-
pharmacological methods to synergistically
enhance pain control while minimizing side
effects [18-19]. Key components include:
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Rational Drug Combinations: Leveraging
different drug classes and mechanisms to
achieve additive analgesic effects while reducing
individual drug dosages and adverse reactions.
Integrated Non-Pharmacological Therapies:
Incorporating techniques like preoperative
psychological counseling, intraoperative local
anesthesia, perioperative physical therapy, and
postoperative  electrical ~ stimulation  or
acupuncture into standard care protocols.
Personalized Dynamic Plans: Tailoring
analgesia regimens based on patient-specific
factors (e. g., disease severity, surgical type, and
individual differences) to optimize recovery
outcomes and satisfaction.

4. Prevention and Management of Chronic
Postoperative Pain after Breast Cancer
Surgery

The pathogenesis of chronic postoperative pain
(CPSP) after breast cancer surgery is complex
and diverse, involving two core factors: nerve
injury and inflammatory response. During
surgery, it is inevitable to cause direct or indirect
damage to the surrounding nerves, leading to
abnormal regeneration of nerve fibers or
dysfunction of neurons, which in turn triggers
persistent pain sensations. This neuropathic pain
may result from damage to the nerve plexus
around the surgical incision or brachial plexus
injury caused by radical resection of axillary
lymph nodes.

On the other hand, postoperative inflammatory
response is also an important cause of chronic
pain. Surgical trauma activates local and
systemic inflammatory cells, releasing a series of
inflammatory mediators such as prostaglandins
and tumor necrosis factor-a (TNF-a). These
substances not only exacerbate initial pain but
may also upregulate the sensitivity of
nociceptors, lowering the pain threshold and thus
evolving into a state of chronic pain [20].

For the prevention strategies of chronic
postoperative pain after breast cancer surgery,
first of all, minimally invasive operations should
be adopted during surgery to avoid or minimize
damage to nerve structures as much as possible;
secondly, timely pain relief and inflammation
regulation after surgery are also crucial, such as
timely administration of non-steroidal anti-
inflammatory drugs (NSAIDs) to inhibit
inflammatory response, and the use of regional
anesthesia techniques to reduce the risk of acute
pain transforming into chronic pain.
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For the already occurring postoperative chronic
pain, management measures need to be
diversified and individualized:

Pharmacological treatment: In addition to basic
non-steroidal anti-inflammatory drugs,
neurotrophic drugs, antidepressants,
anticonvulsants and other drugs with analgesic
effects can also be used to intervene in the
pathophysiological process of chronic pain
through multiple targets. Opioids may also be
considered when necessary, but attention should
be paid to dose adjustment and monitoring of
side effects.

Psychological intervention: Cognitive behavioral
therapy can help patients change their cognitive
and emotional responses to pain, enhance their
ability to self-manage pain, and reduce the
impact of pain on quality of life. In addition,
psychological counseling and supportive group
activities can also help reduce the psychological

burden of pain [21].
Rehabilitation  training: Through physical
therapy, exercise therapy and occupational

rehabilitation training, the functional impairment
of the affected limb can be improved, muscle
strength can be strengthened, joints can be
stabilized, pain triggers can be reduced, and the
endogenous analgesic system can be activated
through regular physical exercise to relieve
chronic pain as a whole.

The emphasis on individualized treatment is
because each patient's pain experience, physical
condition and psychological endurance are
different. Therefore, when formulating a pain
management plan, it is necessary to fully
consider the individual differences of patients
and tailor the most suitable treatment plan for
them, including drug selection, dose adjustment,
timing of non-pharmacological treatment
intervention and long-term follow-up monitoring,
so as to ensure the most effective pain control
and maximize the improvement of patients'
quality of life.

5. Future Perspectives

Current research on pain management after
breast cancer surgery has achieved certain results,
including preoperative education, the promotion
and optimization of multimodal analgesic
strategies, the application of regional anesthesia,
and the personalized selection of drug treatments.
Studies have shown that preoperative
psychological intervention and pain education
help reduce postoperative pain perception.
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Regional nerve blocks, such as intercostal nerve
blocks and axillary plexus blocks, have been
proven to  effectively alleviate  acute
postoperative pain. In terms of drug management,
new opioid drugs, non-opioid drugs, and
combined medication strategies are being
extensively studied to reduce drug dependence
and side effects.

However, challenges remain. the incidence of
chronic pain after breast cancer surgery is
relatively high, and the pain mechanism is
complex, involving multiple levels such as nerve
damage and inflammatory response. the existing
pain assessment system still needs to be
improved to accurately capture and quantify pain
sensations and guide individualized treatment.
the introduction of the concept of precision
medicine has brought a new perspective to pain
management. Identifying pain  sensitivity
markers through genomics, epigenetics, and
other means is expected to realize personalized
pain prevention and treatment.

Future development directions include but are
not limited to: First, developing precision
analgesic regimens based on biomarkers to
predict patients' response to pain and guide
individualized medication; second, researching
and developing new analgesic drugs and
technologies with low side effects, such as nano-
drug delivery systems and non-drug analgesic
devices; third, further integrating various means
such as drug therapy, physical therapy,
psychological intervention, and rehabilitation
training to form a more comprehensive
comprehensive pain management system, in
order to more effectively improve the
postoperative pain problem of breast cancer
patients and enhance their quality of life.

6. Conclusion

Pain management after breast cancer surgery has
a profound impact on patients' rehabilitation
process and quality of life. Current studies have
shown that effective  management of
postoperative pain can not only accelerate the
rehabilitation speed, reduce complications, but
also help prevent and alleviate the occurrence of
chronic pain, and effectively improve patients'
life satisfaction. However, this field still faces
many challenges, such as large individual
differences, complex pain mechanisms, and the
optimization of multimodal analgesic regimens,
which need to be solved urgently. Therefore, it is
imperative to increase attention to research on

http://www.stemmpress.com

pain management after breast cancer surgery,
augment investment in related resources,
promote the close integration of theoretical
research and clinical practice, and seek more
precise and personalized pain management
strategies, so as to comprehensively improve the
postoperative quality of life of breast cancer
patients.
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