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1. Introduction 

Mastectomy, a primary surgical intervention for 

breast cancer and other large breast tumors, is a 

procedure profoundly associated with moderate-to-

severe acute postoperative pain.1 The management of 

this pain is of paramount clinical importance, not only 

for patient comfort but also for its long-term sequelae. 

It is well-established that inadequately controlled 

acute pain is a major independent risk factor for the 

transition to chronic pain, culminating in post-

mastectomy pain syndrome (PMPS).2 This debilitating 

condition, characterized by neuropathic and 

persistent pain in the chest wall, axilla, and arm, 

affects a staggering 25-60% of mastectomy patients, 

significantly impairing their physical function, 

emotional well-being, and overall quality of life. The 

underlying pathophysiology of this transition involves 

complex neuroplastic changes, where an intense and 

sustained barrage of nociceptive signals from the 

surgical site triggers peripheral and central 

sensitization, fundamentally altering pain processing 

within the nervous system.3 Therefore, a central goal 

of modern anesthetic practice is to preemptively 

interrupt this cascade with a robust and effective 

analgesic strategy. This imperative is amplified in 

cases involving giant tumors, which present a distinct 

set of anesthetic and surgical challenges. The 

extensive tissue dissection required for the resection 
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A B S T R A C T  

Mastectomy for giant breast tumors presents a formidable clinical challenge 

due to the anticipated extensive surgical trauma, significant inflammatory 
response, and high risk of severe postoperative pain. This intense nociceptive 
barrage can lead to central sensitization and the development of debilitating 
Post-Mastectomy Pain Syndrome (PMPS). A robust, opioid-sparing 

multimodal analgesic strategy is therefore not just beneficial, but essential. 
The Serratus Anterior Plane Block (SAPB) is a regional anesthetic technique 
integral to such a strategy. We present the case of a 39-year-old, 60 kg female 
with a giant (24 x 22 x 18 cm) right-sided phyllodes tumor scheduled for 

mastectomy. The anesthetic plan consisted of general anesthesia and a 
preemptive, ultrasound-guided deep SAPB using 20 mL of 0.25% 
levobupivacaine. The procedure was performed with meticulous attention to 

sonoanatomy and technique. Intraoperatively, the patient maintained 
profound hemodynamic stability with minimal requirement for volatile 
anesthetic. Postoperatively, the patient reported complete analgesia, with 
Visual Analog Scale (VAS) scores of 0 at rest and 0-1 with movement 

(dynamic pain) for the first 24 hours. Sensory testing confirmed a dense 
block from T2 to T7. The patient required no rescue analgesia, mobilized 
early, and reported high satisfaction with her recovery. The final pathology 
confirmed a borderline phyllodes tumor. In conclusion, this case report 

demonstrates that a meticulously performed, ultrasound-guided deep SAPB 
can serve as the cornerstone of an effective, opioid-sparing analgesic regimen 
for high-pain-risk breast surgery. It can provide complete and functional 
postoperative analgesia, enhance hemodynamic stability, and facilitate 

recovery, embodying the core principles of Enhanced Recovery After Surgery 
(ERAS) pathways. 
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of a massive tumor invariably leads to a greater degree 

of surgical trauma, a more pronounced systemic 

inflammatory response, and a significantly higher 

anticipated nociceptive load compared to standard 

procedures. This heightened challenge necessitates an 

anesthetic plan that not only ensures patient safety 

and hemodynamic stability during a potentially 

lengthy operation but also provides a profound and 

durable level of postoperative analgesia.4 

In this context, regional anesthesia has emerged as 

a cornerstone of effective pain management. While 

traditional techniques such as the thoracic epidural 

block (TEB) and paravertebral block (PVB) are 

effective, they are associated with significant technical 

challenges and potential complications, including 

hypotension, epidural hematoma, and 

pneumothorax.5 The serratus anterior plane block 

(SAPB), first described in 2013, has revolutionized the 

approach to thoraco-mammary analgesia. As a fascial 

plane block, it is conceptually and technically simpler 

and safer than its neuraxial counterparts. The 

injection of local anesthetic into the plane between the 

serratus anterior and intercostal muscles (deep SAPB) 

or between the latissimus dorsi and serratus anterior 

muscles (superficial SAPB) reliably blocks the lateral 

cutaneous branches of the T2-T9 intercostal nerves, 

providing comprehensive analgesia to the anterolateral 

chest wall, axilla, and breast.6 The superficial needle 

trajectory, distant from the pleura and major 

neurovascular structures, confers an exceptional 

safety profile. 

The clinical efficacy of SAPB is now supported by 

extensive evidence. Multiple meta-analyses have 

confirmed its ability to significantly reduce 

postoperative pain scores, decrease 24-hour opioid 

consumption, prolong the time to first rescue 

analgesic request, and lower the incidence of opioid-

related side effects like postoperative nausea and 

vomiting (PONV).7 Recent prospective studies have 

further demonstrated that SAPB contributes to 

enhanced perioperative hemodynamic stability, 

reduces the requirement for supplemental analgesics, 

and mitigates the surgical stress response.8 Beyond its 

acute benefits, emerging evidence strongly suggests a 

role for SAPB in the prevention of chronic pain. A one-

year follow-up study indicated that regional 

techniques incorporating SAPB could have a protective 

effect against the development of chronic neuropathic 

pain post-mastectomy, a finding of immense clinical 

significance.9 

This emphasis on opioid-sparing, high-quality 

analgesia aligns perfectly with the principles of 

enhanced recovery after surgery (ERAS). Maximizing 

the benefits of SAPB within an ERAS framework is 

critically dependent on the selection of an appropriate 

local anesthetic agent. Levobupivacaine, the S-

enantiomer of bupivacaine, is a preferred agent due to 

its long duration of action (8-12 hours) and, most 

importantly, its superior cardiovascular and central 

nervous system safety profile compared to its racemic 

parent compound. While the efficacy of SAPB for 

routine mastectomy is well-documented, its 

application and reported success in the context of 

giant tumors, which pose a significantly higher 

nociceptive challenge, remain limited in the literature. 

The novelty of this report, therefore, lies in its detailed 

description of the successful application of a deep 

SAPB in an extreme clinical scenario, providing a 

robust example of its efficacy under high-stress 

physiological conditions.10 This paper aims to present 

the comprehensive anesthetic and analgesic 

management of a patient with a giant phyllodes tumor 

undergoing mastectomy. By detailing the meticulous 

application of an ultrasound-guided deep SAPB as the 

foundational component of a multimodal, opioid-

sparing regimen, we seek to highlight the profound 

efficacy and central role of this technique in ensuring 

hemodynamic stability, providing complete functional 

analgesia, and facilitating an exemplary postoperative 

recovery in a high-pain-risk surgical setting. 

 

2. Case Presentation 

A 39-year-old female presented to our institution 

for the surgical management of a massive right breast 

tumor. The patient’s history revealed a six-month 

evolution of a right breast lump, which had undergone 
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alarmingly rapid growth in the three months prior to 

presentation. This clinical course raised significant 

concern for a high-grade lesion. The patient’s detailed 

history and physical examination findings are 

summarized in figure 1. Of particular note was the 

immense size of the tumor, which grossly distorted the 

entire right hemithorax. Objectively, the tumor 

measured an astonishing 24 cm in the horizontal 

dimension, 22 cm in the vertical dimension, and 18 cm 

in the anteroposterior dimension. Despite its size, the 

patient paradoxically denied experiencing any pain, a 

finding that can sometimes be associated with rapidly 

expanding phyllodes tumors. A comprehensive 

systemic review was negative for any symptoms 

suggestive of metastatic disease. The patient's 

preoperative status was thoroughly evaluated using 

the AMPLE system, confirming no known allergies, no 

regular medication use, and no significant past 

medical or surgical history, which streamlined the 

anesthetic planning process. 

 

 

Figure 1. Patient preoperative assessment profile. 

 

 

A comprehensive suite of preoperative 

investigations was conducted to characterize the 

tumor, rule out metastatic spread, and confirm the 

patient's fitness for a major surgical procedure. The 

results of these investigations are detailed in Figure 2. 

The cornerstone of the diagnostic process was the 

breast ultrasound, which revealed a large, complex 

mass with features highly suspicious for malignancy, 

leading to a BIRADS 4C classification. This high index 

of suspicion, combined with the tumor's giant size, 

solidified the decision for a total mastectomy. The 

absence of axillary lymphadenopathy on ultrasound 

was a critical finding, suggesting that an axillary 

dissection might be avoided, which has significant 

implications for postoperative morbidity, including 

lymphedema and chronic pain. All laboratory 

investigations were within normal physiological 

ranges, confirming the patient's excellent baseline 

health and her capacity to withstand the planned 

surgery. 
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Figure 2. Preoperative investigation & diagnostic findings. 

 

The anesthetic strategy was meticulously designed 

to address the profound physiological challenges 

posed by the resection of a giant tumor. The primary 

objectives were to ensure absolute intraoperative 

safety and stability, deliver profound and durable 

postoperative analgesia, and adhere to the principles 

of opioid-sparing anesthesia to facilitate an 

accelerated recovery. The detailed components of the 

multimodal anesthetic and analgesic plan are 

presented in figure 3. The plan's foundation was a 

preemptive regional block, specifically a deep Serratus 

Anterior Plane (SAP) block, performed immediately 

after the induction of general anesthesia. This 

preemptive approach was chosen to block the 

transmission of nociceptive signals before the surgical 

incision, thereby preventing the establishment of 

central sensitization. The choice of levobupivacaine 

was deliberate, selected for its long duration of action 

and superior safety profile. The administration of 

intravenous paracetamol at induction served to 

establish a baseline of non-opioid systemic analgesia, 

a key component of the multimodal approach. 

The intraoperative period was a testament to the 

efficacy of the anesthetic plan. The patient remained 

exceptionally stable throughout the 65-minute right 

total mastectomy. The detailed intraoperative course 

and key surgical events are summarized in Figure 4. 

The most striking observation was the profound 

hemodynamic stability. The patient's heart rate and 

blood pressure exhibited minimal variability, 

remaining well within a narrow physiological range 

without any need for pharmacological support in the 

form of vasopressors or inotropes. This stability was 

achieved while maintaining a low end-tidal 

concentration of sevoflurane, which provides strong 

objective evidence that the SAP block was effectively 

obtunding the intense surgical stress response. No 

further intraoperative analgesics, particularly opioids, 

were required beyond the initial induction dose of 

fentanyl. The surgery was completed without 

complication, and the patient was transferred to the 

post-anesthesia care unit (PACU) after a smooth and 

rapid emergence from anesthesia. 
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Figure 3. Anesthetic and multimodal analgesic plan. 

 

 

Figure 4. Intraoperative course and key events.
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Postoperative management and outcome 

The postoperative period was characterized by a 

remarkable degree of comfort and an accelerated 

functional recovery, directly attributable to the 

success of the analgesic plan. Upon arrival in the 

PACU, a comprehensive and rigorous assessment 

protocol was initiated and continued for the first 24 

hours post-surgery. The detailed outcomes are 

presented in Figure 5. The patient reported being 

completely comfortable from the moment she awoke. 

Pain was assessed using the 11-point Visual Analog 

Scale (VAS) both at rest (static pain) and during 

functional movements known to elicit pain after 

mastectomy, specifically deep coughing and abduction 

of the ipsilateral arm (dynamic pain). 

The results were exemplary. The patient’s VAS 

score at rest remained a consistent 0 throughout the 

entire 24-hour period. Even more impressively, her 

dynamic pain scores were 0 at the 3-hour and 6-hour 

assessments, rising to a mere 1 out of 10 during 

movement at the 12-hour and 24-hour time points. 

This outcome represents the pinnacle of postoperative 

pain management: not just the absence of pain at rest, 

but the restoration of pain-free function. 

To provide objective validation of the regional 

block's success, a sensory examination was performed 

two hours after surgery. This assessment, using a cold 

stimulus, revealed a dense area of hypoesthesia 

(decreased sensation) that precisely corresponded to 

the surgical field, extending from the T2 to the T7 

dermatome on the right anterolateral chest wall. This 

finding provided definitive, objective evidence that the 

profound analgesia experienced by the patient was a 

direct result of the successful neural blockade 

achieved with the SAP block. 

The clinical impact of this effective analgesia was 

profound. The patient required zero rescue analgesics 

during the 24-hour observation period. She was 

completely free of the common side effects associated 

with opioid use, such as nausea, vomiting, pruritus, 

and excessive sedation. This state of clear-headed 

comfort facilitated an exceptionally rapid recovery. She 

was able to mobilize from her bed with minimal 

assistance just eight hours after her major surgery. On 

the morning of the first postoperative day, she reported 

having experienced a full and restful night's sleep and 

expressed extremely high satisfaction with her entire 

perioperative experience. The final histopathology 

report of the massive resected specimen confirmed the 

diagnosis of a borderline phyllodes tumor with clear 

surgical margins, bringing a successful conclusion to 

her surgical journey. 

 

3. Discussion 

The successful management of this patient, 

presenting with a giant phyllodes tumor, offers a 

compelling narrative on the power of modern, 

mechanism-based anesthetic and analgesic care.11 

The exceptional outcome was not a matter of chance 

but the result of a deliberately planned strategy 

centered on preempting and obtunding the significant 

physiological stress and nociceptive onslaught 

inherent to such a major surgical undertaking. To 

appreciate the success of the analgesic strategy, one 

must first understand the challenge it was designed to 

overcome. The surgical incision and extensive 

dissection required to remove a 24 cm tumor initiate a 

complex and immediate cascade of events. At the 

periphery, tissue injury causes the release of a host of 

inflammatory mediators—prostaglandins, bradykinin, 

substance P, and cytokines—which directly activate 

and sensitize the primary afferent nociceptors 

innervating the chest wall. This process, known as 

peripheral sensitization, lowers the activation 

threshold of these nerve endings, causing them to fire 

more readily and intensely in response to stimuli. The 

result is primary hyperalgesia, where the area of injury 

becomes exquisitely tender. However, the more 

insidious process occurs within the central nervous 

system. The massive, high-frequency barrage of 

nociceptive signals traveling from the periphery up the 

spinothalamic tracts bombards the dorsal horn of the 

spinal cord. This intense afferent input triggers a state 

of hyperexcitability in the second-order neurons, a 

phenomenon known as central sensitization.12  

 



1535 
 

 

Figure 5. Postoperative outcomes and recovery milestones. 

 

This is a form of neuroplasticity involving the 

activation of NMDA receptors, an influx of calcium, 

and the upregulation of intracellular signaling 

pathways that increase the synaptic efficacy of these 

neurons.13 Clinically, central sensitization manifests 

as secondary hyperalgesia (pain in uninjured 

surrounding tissues) and allodynia (pain in response 

to normally non-painful stimuli). Crucially, once 

established, central sensitization can become self-

sustaining and is a key mechanism underlying the 

transition from acute postoperative pain to chronic 

conditions like post-mastectomy pain syndrome 

(PMPS).14 The entire philosophy behind the preemptive 

serratus anterior plane block in this case was to 

prevent this cascade from ever beginning. By 

depositing a long-acting local anesthetic into the 

fascial plane housing the nerves that supply the 

surgical field, we created a dense pharmacological 

barrier. This barrier effectively prevented the initial 

volley of nociceptive signals from the surgical trauma 

from ever reaching the spinal cord. By keeping the 

dorsal horn "quiet," we aimed to prevent the induction 

of central sensitization. The complete absence of 

significant pain reported by the patient for 24 hours, 

even during movement, is the clinical correlate of this 

successful preemption. The paracetamol administered 

at induction complemented this by acting centrally to 

inhibit prostaglandin synthesis, providing a 

synergistic layer of non-opioid analgesia. The profound 

efficacy of the SAP block is rooted in its elegant 

anatomical basis.15 The sensory innervation of the 

anterolateral chest wall, including the breast and 

axilla, is primarily derived from the lateral cutaneous 

branches of the second to ninth intercostal nerves (T2-
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T9). After exiting the intercostal spaces, these nerves 

must traverse a specific anatomical pathway to reach 

the skin. They pierce the internal and external 

intercostal muscles and then travel within the fascial 

plane that lies between the serratus anterior muscle 

and the ribs (covered by the external intercostal 

muscle). It is within this well-defined, potential space 

that the nerves are most accessible to blockade. The 

technique employed in this case—a deep SAPB—

specifically targets this plane. By using ultrasound 

guidance, we were able to visualize the distinct layers 

of the latissimus dorsi, serratus anterior, and the 

underlying ribs with remarkable clarity.16 The 

injection of 20 mL of levobupivacaine into this deep 

plane created a fluid-filled compartment that spread 

extensively along the chest wall, bathing these lateral 

cutaneous nerves in local anesthetic. The result is a 

dense somatic block that covers the exact dermatomes 

relevant to mastectomy surgery. The confirmed 

sensory block from T2 to T7 in our patient perfectly 

illustrates this mechanism, providing objective 

evidence that the anesthetic had reached and 

anesthetized the target nerves. Furthermore, the SAPB 

may also block other nerves that contribute to post-

mastectomy pain. The long thoracic nerve, which 

innervates the serratus anterior muscle itself, and the 

thoracodorsal nerve, which supplies the latissimus 

dorsi muscle, both travel in close proximity to this 

fascial plane. Anesthetic spread to these motor nerves 

can reduce pain from muscle spasm and retraction 

during surgery. The block of the intercostobrachial 

nerve (T2), which is often implicated in the 

neuropathic arm pain of PMPS, is also reliably 

achieved with a well-performed SAPB, further 

enhancing its analgesic coverage.17 

The choice of local anesthetic is as critical as the 

block technique itself. Levobupivacaine, the pure S-

enantiomer of bupivacaine, was selected for two 

primary reasons: its duration of action and its safety 

profile. As a long-acting amide local anesthetic, 

levobupivacaine provides analgesia that extends far 

beyond the duration of the surgery itself, which is 

essential for managing pain in the first critical 24 

hours. Its mechanism of action is the reversible 

blockade of voltage-gated sodium channels in the 

nerve membrane. By binding to these channels, it 

prevents the influx of sodium that is necessary for the 

depolarization and propagation of an action potential, 

effectively silencing the nerve.17 The volume and 

concentration used (20 mL of 0.25%) are key 

parameters in fascial plane blocks. Unlike a peripheral 

nerve block, where a small volume can be deposited 

directly adjacent to a single nerve, fascial plane blocks 

are volume-dependent. A sufficient volume is required 

to ensure adequate longitudinal and circumferential 

spread within the plane to reach multiple nerves over 

several dermatomal levels.18 The 20 mL volume used 

here was clearly sufficient to achieve this, as evidenced 

by the T2-T7 sensory block. Most importantly, 

levobupivacaine offers a significantly improved safety 

profile over its racemic parent, bupivacaine. 

Bupivacaine has long been known for its potential 

cardiotoxicity, as the R-enantiomer has a high affinity 

for cardiac sodium channels and dissociates from 

them very slowly, leading to a risk of refractory 

arrhythmias and cardiovascular collapse in the event 

of accidental intravascular injection. Levobupivacaine, 

the S-enantiomer, has a much lower affinity for these 

channels and dissociates more rapidly, making it 

substantially less cardiotoxic.18 This enhanced safety 

margin is a crucial consideration when performing any 

regional anesthetic procedure, providing a greater 

degree of confidence for the practitioner. 

The clinical findings in this case provide a powerful 

narrative. The exceptional intraoperative 

hemodynamic stability, maintained with a low dose of 

volatile anesthetic, is a direct reflection of a blunted 

surgical stress response. Major surgery typically 

triggers a massive release of catecholamines 

(epinephrine and norepinephrine) and stress 

hormones like cortisol. This response drives the 

tachycardia, hypertension, and increased myocardial 

oxygen demand that can lead to perioperative 

complications. By providing a dense afferent blockade, 

the SAPB prevented the signals of surgical trauma 

from initiating this systemic stress response.19 The 
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patient's nervous system was, in essence, "unaware" 

of the extensive dissection occurring, allowing her to 

remain in a state of physiological calm. The 

postoperative findings are even more compelling. The 

achievement of not just static but functional analgesia 

(VAS ≤1 with movement) is the ultimate goal of modern 

pain management.20 Pain is a barrier to recovery; it 

prevents coughing and deep breathing (risking 

atelectasis and pneumonia), it prevents mobilization 

(risking deep vein thrombosis), and it causes 

psychological distress. By rendering the patient 

functionally pain-free, the SAPB acted as a direct 

facilitator of her recovery. She was able to mobilize just 

eight hours after a major operation, a milestone that 

would be unthinkable with conventional opioid-based 

analgesia, which often leaves patients sedated, 

nauseous, and in too much pain to move. This single 

case powerfully illustrates the paradigm shift enabled 

by effective regional anesthesia: from a focus on simply 

controlling pain numbers to a focus on restoring 

function. This is the very essence of enhanced recovery 

after surgery. 

 

 

Figure 6. Pathophysiological cascade & the preemptive intervention. 

 

Figure 6 showed a sophisticated and elegant visual 

narrative that masterfully contrasts the natural, 

unchecked pathophysiological consequences of major 

surgical trauma with the profound benefits of a 

modern, mechanism-based preemptive analgesic 

intervention. The schematic is logically structured into 

a three-act story, guiding the observer from the initial 

causative event through its deleterious downstream 

effects, and culminating in a resolution achieved 

through targeted medical action. It serves not just as 

a summary of the case findings but as a powerful 

educational tool that illuminates the core principles of 

contemporary pain management and the philosophy 

behind Enhanced Recovery After Surgery (ERAS) 

protocols. The figure effectively deconstructs the 

complex journey from an acute surgical injury to the 

potential for chronic, debilitating pain, and in doing 

so, provides a compelling rationale for the anesthetic 

strategy employed. The first panel, titled "The Surgical 

Insult," sets the stage by defining the inciting event. 
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This is the unavoidable consequence of the surgeon's 

knife, a necessary trauma undertaken to achieve a 

therapeutic goal—in this case, the mastectomy for a 

giant tumor. The figure correctly frames this not as a 

simple cut but as a "significant and immediate 

physiological trauma," a term that appropriately 

captures the magnitude of the biological disruption. 

The panel further dissects this insult into three core 

components, each contributing to the initiation of the 

pain cascade. First, it lists "Extensive tissue dissection 

and transection." This phrase encapsulates the 

macroscopic physical damage. In the context of a 

mastectomy for a giant tumor, this is not a minor 

incision. It involves the division of skin, subcutaneous 

fat, fascial layers, and the delicate lymphatic and 

vascular networks. More importantly from a pain 

perspective, it involves the transection of countless 

microscopic sensory nerve endings and fibers that 

richly innervate these tissues. These nerves, the 

primary afferent nociceptors, are the body's first line 

of defense, designed to detect tissue-damaging stimuli. 

Their direct physical injury, through cutting and 

tearing, generates an immediate and intense volley of 

electrical signals—the first whispers of the impending 

nociceptive storm. Second, the figure highlights the 

"Release of a pro-inflammatory mediator 'soup'." This 

is the immediate biochemical response to the physical 

trauma. As cell membranes are ruptured, their 

intracellular contents spill into the interstitial space. 

This includes ions like potassium, which can directly 

depolarize nerve endings, and molecules like ATP, 

which act on purinergic receptors on nociceptors. 

More significantly, this initial damage triggers a 

complex inflammatory cascade. Damaged cells release 

enzymes like cyclooxygenase-2 (COX-2) and 

phospholipase A2, which lead to the local synthesis of 

prostaglandins, particularly PGE2. Prostaglandins are 

powerful sensitizing agents; they do not typically cause 

pain on their own but dramatically lower the activation 

threshold of nociceptors, making them exquisitely 

sensitive to other stimuli. Simultaneously, the kinin 

system is activated, leading to the production of 

bradykinin, one of the most potent pain-producing 

substances in the body. Bradykinin not only directly 

activates nociceptors but also promotes the release of 

other inflammatory agents. Mast cells in the vicinity 

degranulate, releasing histamine and serotonin. 

Immune cells, like macrophages and neutrophils, are 

recruited to the site of injury and release a host of 

cytokines, including Tumor Necrosis Factor-alpha 

(TNF-α), Interleukin-1β (IL-1β), and Interleukin-6 (IL-

6). This "soup" of chemical mediators creates a hostile 

and highly sensitizing biochemical microenvironment 

around the surgical wound. Third, the panel points to 

the "Direct activation of primary afferent nociceptors." 

This is the cumulative effect of the first two 

components. The primary afferent neurons 

responsible for transmitting pain signals are broadly 

classified into two types. The A-delta (Aδ) fibers are 

thinly myelinated and conduct signals relatively 

quickly (5-30 m/s), mediating the initial, sharp, well-

localized "first pain." The C-fibers are unmyelinated 

and conduct slowly (<2 m/s), mediating the dull, 

aching, poorly localized, and emotionally affective 

"second pain" that often follows. Both types of fibers 

are equipped with a vast array of specialized 

transducer receptors and ion channels, such as the 

Transient Receptor Potential (TRP) channels (e.g., 

TRPV1, the capsaicin receptor) and acid-sensing ion 

channels (ASICs). The mechanical stress of the 

dissection, combined with the chemical assault from 

the inflammatory soup, directly activates these 

channels. The binding of bradykinin, the presence of 

prostaglandins, and the acidic pH of the injured tissue 

all conspire to open these ion channels, allowing an 

influx of positive ions (primarily sodium and calcium) 

into the nerve ending. This influx generates a 

depolarizing current, which, if it reaches a sufficient 

threshold, triggers the generation of an action 

potential—the fundamental electrical signal of the 

nervous system. The surgical insult, therefore, 

effectively transforms a state of physiological 

quiescence into a powerful bioelectric generator, 

furiously converting the language of tissue damage 

into the language of pain. 
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The second panel, ominously titled "The Unchecked 

Pain Cascade," depicts the natural and devastating 

progression of events if the initial surgical insult is not 

effectively contained. This section is the 

pathophysiological core of the figure, illustrating how 

an acute, localized injury can evolve into a widespread 

and persistent pain state. It details a vicious cycle of 

amplification and neuroplasticity that occurs at both 

the peripheral and central levels of the nervous 

system. The first step in this cascade is "Peripheral 

Sensitization." As described before, this process 

occurs at the site of the surgical wound. The figure 

correctly identifies this as the stage where "nociceptors 

become hyperexcitable, lowering the pain threshold." 

The inflammatory soup is the primary driver. 

Prostaglandins and bradykinin, through their 

respective G-protein coupled receptors, activate 

intracellular signaling pathways (like protein kinase A 

and C) that phosphorylate key ion channels on the 

nociceptor membrane, particularly the TRPV1 channel 

and voltage-gated sodium channels. This 

phosphorylation physically alters the channels, 

causing them to open at lower temperatures or with 

less stimulus, and to stay open for longer. The clinical 

result is primary hyperalgesia: a light touch on the 

wound, which would normally be innocuous, is now 

perceived as painful. This is a protective mechanism 

in an evolutionary sense, encouraging an organism to 

guard an injured area, but in the postoperative 

patient, it is a source of immense suffering. The 

sensitized periphery now unleashes the second step: 

the "Nociceptive Barrage." The figure describes this as 

"a massive, high-frequency volley of pain signals, sent 

to the spinal cord's dorsal horn." This is a critical 

concept. Because the peripheral nociceptors are now 

hyperexcitable, they fire action potentials more 

frequently and in response to a wider range of stimuli. 

What was once a trickle of sensory information 

becomes a relentless, overwhelming flood of 

nociceptive input. This barrage travels up the A-delta 

and C-fibers, through the dorsal root ganglion (where 

the nerve cell bodies reside), and into the dorsal horn 

of the spinal cord. The dorsal horn is the first critical 

processing and relay station for all sensory 

information in the central nervous system. It is here 

that the fate of the pain signal—whether it is 

dampened, modulated, or catastrophically amplified—

is determined. 

This leads to the most critical and sinister step in 

the cascade: "Central Sensitization." The figure defines 

this as the stage where "spinal neurons become 

hyperexcitable (neuroplasticity), leading to allodynia 

and hyperalgesia." Central sensitization is a form of 

activity-dependent synaptic plasticity, akin to a 

"learning and memory" for pain within the spinal cord. 

The relentless nociceptive barrage from the periphery 

causes the presynaptic terminals of the A-delta and C-

fibers to release not only the primary fast 

neurotransmitter, glutamate, but also a host of 

neuromodulators like substance P and Calcitonin 

Gene-Related Peptide (CGRP). Initially, glutamate acts 

on AMPA receptors on the postsynaptic second-order 

neuron, causing a standard, fast synaptic 

transmission. However, the sheer intensity and 

frequency of the barrage lead to a phenomenon known 

as "wind-up." The sustained depolarization of the 

postsynaptic neuron is strong enough to dislodge a 

magnesium ion (Mg²⁺) that normally blocks the pore of 

another glutamate receptor: the N-methyl-D-aspartate 

(NMDA) receptor. The unblocking of the NMDA 

receptor is the gateway to central sensitization. It 

allows glutamate to activate this channel, causing a 

massive influx of calcium (Ca²⁺) into the spinal neuron. 

This calcium influx acts as a powerful second 

messenger, activating a cascade of intracellular 

enzymes (like protein kinases and nitric oxide 

synthase) that leads to profound and long-lasting 

changes. These changes include the phosphorylation 

of existing AMPA receptors (making them more 

responsive to glutamate) and the insertion of new 

AMPA receptors into the cell membrane. The net effect 

is a dramatic and persistent increase in the synaptic 

gain of the dorsal horn. The spinal neuron is now 

"wound up"; it will over-respond to subsequent stimuli 

and may even begin to fire spontaneously. This is the 

neurobiological basis for secondary hyperalgesia (the 
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spread of pain sensitivity to uninjured tissues) and 

allodynia (the perception of pain from non-painful 

stimuli like the touch of bedsheets). The panel 

concludes with the inevitable "Clinical Result" of this 

unchecked cascade: severe acute pain, a high opioid 

requirement to quell this centrally amplified signal, 

and a significantly increased risk of developing 

Chronic Post-Mastectomy Pain Syndrome (PMPS). 

PMPS is, in essence, central sensitization that has 

failed to resolve, leaving the patient with a nervous 

system that is permanently stuck in a state of 

hyperexcitability. 

The final panel, hopefully titled "The Preemptive 

Intervention," presents the resolution and the core 

message of the entire schematic. It describes how a 

targeted, mechanism-based intervention—the deep 

serratus anterior plane (SAP) Block—fundamentally 

alters the entire cascade, preventing the devastating 

consequences depicted in the second act. The figure 

aptly describes the block as a "pharmacological 

barrier," a shield erected to protect the central nervous 

system from the peripheral onslaught. The first point 

explains how this barrier is created: "A dense somatic 

blockade of T2-T7 intercostal nerves is established 

before the surgical incision." The emphasis on "before" 

is crucial. This is the principle of preemptive analgesia. 

The local anesthetic is injected into the fascial plane 

and allowed to take effect before the surgeon makes 

the first cut. This timing ensures that the nociceptive 

pathways are already silenced when the surgical insult 

begins. The anesthetic, levobupivacaine, works by 

reversibly blocking voltage-gated sodium channels 

along the axons of the intercostal nerves. By 

preventing the influx of sodium, it makes it impossible 

for the nerves to generate or propagate action 

potentials.19 The nerves are effectively put to sleep. 

This leads directly to the second point, which is the 

immediate consequence of the blockade: "The initial 

nociceptive barrage is prevented from reaching the 

spinal cord." The powerful electrical generator created 

at the surgical site may still be active, but the power 

lines connecting it to the central nervous system have 

been cut.20 The flood of pain signals is stopped dead in 

its tracks. The dorsal horn of the spinal cord remains 

"quiet," receiving only normal, non-noxious sensory 

input. The third and most important outcome follows 

logically: "The induction of central sensitization is 

effectively blocked." Because there is no massive, high-

frequency nociceptive barrage bombarding the dorsal 

horn, the "wind-up" phenomenon does not occur. The 

NMDA receptors remain safely blocked by their 

magnesium plugs. The catastrophic influx of calcium 

is averted. The long-term neuroplastic changes that 

underpin central sensitization are never initiated. The 

nervous system's "pain memory" is never formed. This 

is the ultimate goal of preventative analgesia—to 

protect the integrity of the central nervous system's 

processing pathways. Figure 6 culminates in the 

"Profound Clinical Outcome," a stark and welcome 

contrast to the clinical result of the unchecked 

cascade. The patient experiences "Complete functional 

analgesia (VAS 0-1)," not just at rest but with 

movement, because the source of the pain signaling 

has been comprehensively blocked. This leads to "zero 

opioid consumption," as there is no significant pain 

signal that needs to be suppressed at the central level. 

The avoidance of opioids, in turn, prevents their 

myriad of undesirable side effects (sedation, 

respiratory depression, nausea, constipation), further 

contributing to a positive patient experience. Finally, 

all of these factors converge to produce "enhanced 

recovery." The patient is comfortable, clear-headed, 

and able to mobilize early, dramatically accelerating 

their return to normal function and well-being. This 

final box is not just a list of outcomes; it is a 

declaration of victory over the pathophysiological 

cascade of pain, a victory made possible by a deep 

understanding of the mechanisms of pain and the 

strategic application of a targeted, preemptive 

intervention. 

 

4. Conclusion 

This case report presents a compelling narrative of 

modern, mechanism-based anesthetic care applied to 

a high-risk surgical scenario. The preemptive, 

ultrasound-guided deep Serratus Anterior Plane 
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Block, serving as the foundation of a multimodal 

analgesic strategy, provided a level of postoperative 

comfort and functional recovery that was truly 

exceptional. By preventing the cascade of peripheral 

and central sensitization, the block delivered profound 

and durable analgesia, which in turn facilitated 

remarkable intraoperative stability and an accelerated 

postoperative course, completely obviating the need for 

opioid analgesics. This case stands as a powerful 

testament to the pivotal role of regional anesthesia in 

contemporary practice. It demonstrates that by 

skillfully integrating our knowledge of 

pathophysiology, neuroanatomy, and pharmacology, 

we can transform the perioperative experience, moving 

beyond mere pain control to actively foster rapid, high-

quality, and patient-centered recovery. The Serratus 

Anterior Plane Block is not merely another technique; 

it is a cornerstone of a more sophisticated, humane, 

and effective approach to surgical care. 
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