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ABSTRACT

Plastic and reconstructive surgery encompasses a wide spectrum of
procedures ranging from minor aesthetic interventions to complex
microsurgical reconstructions. The heterogeneity of these procedures
necessitates individualized anesthetic strategies aimed at optimizing patient
safety, surgical conditions, and postoperative recovery. Contemporary
practice has evolved toward multimodal, opioid-sparing, and procedure-
specific anesthetic approaches, including general anesthesia, total
intravenous anesthesia (TIVA), monitored anesthesia care (MAC), regional
anesthesia, and local anesthetic techniques. Despite significant advances,
anesthesia-related complications such as postoperative nausea and vomiting,
hemodynamic instability, airway difficulties, and thromboembolic events
remain clinically relevant. This narrative review summarizes current concepts
in anesthesia for plastic and reconstructive surgery, emphasizing anesthetic
techniques, and emerging future directions.
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INTRODUCTION

Plastic and reconstructive surgery comprises a wide spectrum of
procedures ranging from elective aesthetic interventions to complex
reconstructive microsurgery '. The global increase in surgical volume,
coupled with rising patient expectations for rapid recovery and optimal
aesthetic outcomes, has substantially expanded the role of anesthesia
beyond intraoperative care to a key determinant of perioperative safety
and surgical success. In contemporary practice, anesthetic management
is increasingly integrated into multidisciplinary perioperative pathways
aimed at improving outcomes and enhancing patient-centered recovery>>.
The anesthetic considerations in plastic and reconstructive surgery
are uniquely heterogeneous. Procedures differ markedly in duration,
anatomical location, degree of surgical stimulation, and physiological
impact *. Facial aesthetic surgery often requires a delicate balance between
airwayaccessibilityandanunobstructed surgicalfield, whilesimultaneously
minimizing blood loss and postoperative airway compromise. In contrast,
body contouring procedures such as abdominoplasty and liposuction
may be associated with significant fluid shifts, thermal instability, and
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an elevated risk of venous thromboembolism °.
Microsurgical reconstruction further introduces
the critical requirement of maintaining stable
hemodynamics and optimal tissue perfusion to
ensure flap viability, where anesthetic-induced
physiological perturbations may directly influence
surgical outcomes®”’.

Over the past decade, anesthetic practice in plastic
surgery has evolved considerably. Although general
anesthesia remains the predominant technique for
many procedures, there has been a progressive shift
toward multimodaland technique-sparing strategies,
including total intravenous anesthesia (TIVA),
monitored anesthesia care (MAC), and ultrasound-
guided regional anesthesia ®. These approaches are
increasingly incorporated into enhanced recovery
paradigms, with the aim of reducing perioperative
opioid exposure, facilitating early mobilization,
and improving postoperative recovery profiles * °.
In parallel, opioid-sparing and opioid-free
anesthesia strategies have gained attention as part
of broader efforts to mitigate opioid-related adverse
effects without compromising analgesia or surgical
conditions '

Despite  these  advances, anesthesia-related
morbidity remains clinically relevant in plastic
and reconstructive surgery. Postoperative nausea
and vomiting, airway complications, hypothermia,
local anesthetic systemic toxicity, and venous
thromboembolism continue to represent important
perioperative challenges. Moreover, the growing
prevalence of ambulatory aesthetic surgery has
intensified the need for rapid emergence, reliable
analgesia, and safe same-day discharge protocols,
placing further emphasis on the anesthesiologist’s
role in perioperative optimization'.

Given the increasing complexity of procedures
and the rapid evolution of anesthetic techniques,
a comprehensive synthesis of current evidence
is warranted. This narrative review aimed to
summarize contemporary concepts in anesthesia
for plastic and reconstructive surgery, focusing
on anesthetic techniques, procedure-specific
challenges, perioperative complications, and
emerging directions including opioid-sparing
strategies, regional anesthesia techniques, and
enhanced recovery pathways.

Goals of Anesthesia

The goals of anesthesia include ensuring patient

z

safety, optimizing surgical conditions, facilitating
rapid recovery, and improving patient satisfaction.
Maintenance of hemodynamic stability and tissue
perfusion is particularly important in microsurgery,
where flap viability is highly sensitive to physiologic
fluctuations **.

Bleeding control improves surgical precision
and aesthetic outcomes, often achieved through
controlled  hypotension and pharmacologic
modulation. Rapid recovery is increasingly
important due to the rise of ambulatory surgery,
with multimodal and opioid-sparing strategies
playing a central role'.

Choice of Anesthetic Technique in Plastic and
Reconstructive Surgery

The selection of an appropriate anesthetic technique
represents one of the most critical determinants
of perioperative outcomes in plastic and
reconstructive surgery. Given the wide variability in
procedural complexity, duration, and physiological
impact, anesthetic management cannot rely on
a uniform approach. Instead, contemporary
practice emphasizes a patient- and procedure-
tailored strategy that integrates general anesthesia
(GA), monitored anesthesia care (MAC), regional
anesthesia, and local anesthetic techniques within a
multimodal framework'> .

A fundamental consideration in technique selection
is the balance between surgical requirements
and physiological optimization. While certain
procedures  necessitate complete immobility
and controlled ventilation, others benefit from
spontaneousrespirationand minimal pharmacologic
interference. In addition, the increasing emphasis
on enhanced recovery after surgery (ERAS)
and outpatient-based plastic surgery has shifted
attention toward techniques that minimize opioid
consumption, reduce postoperative side effects, and
facilitate early discharge'’.

General Anesthesia and Total Intravenous
Anesthesia (TIVA)

General anesthesia remains the predominant
technique for major reconstructive procedures,
prolonged aesthetic surgeries, and cases requiring
airway protection or controlled ventilation.
However, the choice of anesthetic maintenance
technique has evolved significantly, with TIVA
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increasingly favored over volatile-based anesthesia
in selected settings'®.

Propofol-based TIVA offers several advantages
particularly relevant to plastic surgery, including
reduced postoperative nausea and vomiting
(PONV), improved hemodynamic stability, and
potential benefits in microcirculatory preservation.
These characteristics are particularly important in
microsurgical reconstruction, where flap perfusion
is highly sensitive to vasomotor fluctuations and
inflammatory responses®.

Furthermore, TIVA facilitates rapid emergence and
may improve early recovery profiles in ambulatory
aesthetic procedures. However, its success depends
on careful titration and monitoring to avoid
intraoperative awareness or inadequate depth of
anesthesia *°.

Monitored Anesthesia Care (MAC) and Sedation
Techniques

MAC plays an important role in minor and
intermediate aesthetic procedures, including facial
rejuvenation, blepharoplasty, and limited soft
tissue surgeries. The primary advantage of MAC
is preservation of spontaneous ventilation and
avoidance of endotracheal intubation, which may
improve patient satisfaction and accelerate recovery
21

However, MAC in plastic surgery carries inherent
risks, particularly airway obstruction due to
sedation depth variability and patient positioning.
Procedures involving the face and airway region
present additional challenges due to limited access
and the potential need for emergent conversion
to general anesthesia. Therefore, MAC should be
reserved for carefully selected patients with low
airway risk and short procedural duration *.

Regional Anesthesia and Fascial Plane Blocks

Regionalanesthesiahasgainedincreasingimportance
as both an adjunct and primary anesthetic technique
in plastic and reconstructive surgery. Advances in
ultrasound guidance have significantly improved
the safety and efficacy of peripheral nerve blocks
and fascial plane techniques®.

In breast surgery, blocks such as the pectoral
nerve (PECS I and II) and serratus anterior plane
block provide effective analgesia and reduce

perioperative opioid consumption. Similarly,
transversus abdominis plane (TAP) block is widely
used in abdominal contouring procedures such as
abdominoplasty®.

Beyond analgesia, regional anesthesia contributes
to improved recovery profiles, reduced PONV, and
earlier mobilization. Importantly, these techniques
are increasingly integrated into opioid-sparing and
opioid-free anesthesia protocols *.

Local Anesthesia and Tumescent Techniques

Local anesthetic techniques, particularly tumescent
anesthesia, are fundamental in procedures such as
liposuction and selected dermatologic surgeries.
The tumescent technique, involving large-volume
dilute lidocaine with epinephrine infiltration,
provides profound analgesia, hemostasis, and
hydrodissection of tissue planes .

This approach minimizes systemic anesthetic
requirements and significantly reduces
intraoperative bleeding, making it particularly
valuable in ambulatory aesthetic surgery. However,
attention must be paid to maximum safe lidocaine
dosing and potential systemic toxicity, especially in
large-volume procedures *.

Integrated Multimodal Anesthetic Strategy

Modern plastic surgery anesthesia increasingly
favors a multimodal approach rather than reliance
on a single technique. The combination of GA or
TIVA with regional blocks and local infiltration
allows optimization of intraoperative conditions
while enhancing postoperative recovery *.

This integrated strategy aligns with ERAS principles
and reflects a paradigm shift toward opioid
minimization, early mobilization, and patient-
centered outcomes. The optimal anesthetic plan
should therefore be individualized based on surgical
extent, anatomical site, expected pain burden, and
patient comorbidities #’.

Emerging Trends in Anesthesia for Plastic and
Reconstructive Surgery

Inrecentyears,significantadvanceshaveoccurredin
the field of anesthesia for plastic and reconstructive
surgery, with the primary goals of enhancing patient
safety, minimizing postoperative complications,
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and improving perioperative care. One of the most
notable developments is the increasing adoption
of opioid-free anesthesia (OFA)*. Given the well-
documented adverse effects of opioids, including
PONYV, respiratory depression, sedation, and
the potential for dependence, anesthesiologists
have increasingly incorporated alternative agents
such as dexmedetomidine, ketamine, lidocaine
infusions, and nonsteroidal anti-inflammatory
drugs (NSAIDs). This approach not only provides
effective analgesia but also reduces opioid
consumption and facilitates faster postoperative
recovery”.

Another important advancement is the widespread
implementation of Enhanced Recovery After
Surgery (ERAS) protocols. These evidence-
based perioperative care pathways encompass
interventions before, during, and after surgery.
Key components include patient education,
nutritional optimization, reduced preoperative
fasting, multimodal analgesia, early postoperative
feeding, and early mobilization. Numerous studies
have demonstrated that ERAS protocols can reduce
hospital length of stay, decrease complication
rates, and improve overall patient outcomes while
lowering healthcare costs™.

The growing use of ultrasound-guided regional
anesthesia has also transformed perioperative
pain management. Ultrasound technology enables
direct visualization of nerves, blood vessels,
and surrounding anatomical structures, thereby
improving the accuracy and safety of nerve blocks.
This technique has been associated with higher block
success rates, reduced risk of nerve and vascular
injury, and decreased reliance on systemic opioids.
Fascial plane blocks such as the pectoral nerve
(PECS) block, erector spinae plane (ESP) block,
and transversus abdominis plane (TAP) block have
gained widespread acceptance in various plastic and
reconstructive procedures.

In addition, goal-directed fluid therapy (GDFT) has
emerged as an essential component of perioperative
hemodynamic management *. In lengthy and
complex procedures, particularly microsurgical
reconstructions involving free tissue transfer,
maintaining optimal fluid balance is critical for
ensuring adequate tissue perfusion and flap viability.
GDFT utilizes advanced hemodynamic monitoring
to tailor fluid administration according to the
individual patient’s physiological needs, thereby

;

avoiding the adverse effects associated with both
hypovolemia and fluid overload *.

Furthermore, the integration of artificial intelligence
(AI) into anesthetic practice has opened new
possibilities for perioperative care. Al-based
algorithms can analyze large volumes of clinical
data to predict perioperative risks, optimize drug
dosing, anticipate hemodynamic instability, and
support clinical decision-making **. As machine
learning technologies continue to evolve, Al is
expected to become an increasingly valuable tool in
perioperative planning, intraoperative management,
and postoperative monitoring **.

Future Directions

The future ofanesthesiain plasticand reconstructive
surgeryisexpected tobedriven by precision medicine
and personalized perioperative care. Advances
in genomics and pharmacogenomics may allow
anesthetic drugs and dosages to be selected based
on an individual’s genetic profile, thereby improving
therapeutic efficacy while minimizing adverse drug
reactions. Such personalized approaches have the
potential to significantly enhance patient safety and
optimize surgical outcomes.

Another promising area of development is the
implementation of real-time physiologic monitoring
and intelligent monitoring systems. Emerging
technologies will enable continuous assessment
of parameters such as depth of anesthesia,
tissue oxygenation, cardiac performance, and
hemodynamic status with greater accuracy and
reliability.

CONCLUSIONS

Appropriate anesthesia is a key factor in the success
of plastic and reconstructive surgery. Maintaining
hemodynamic stability, ensuring adequate tissue
perfusion, and effectively controlling pain and
postoperative complications play an important role
inimproving surgical outcomes. The use of evidence-
based approaches and modern technologies can
enhance patient safety and improve the success of
reconstructive procedures.
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