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Rafael Yamamoto Resume: INTRODUCTION The article
introduces giant facial melanocytic nevus

Tiago Antunes de Vasconcelos Romdo (GFMN) as a significant congenital condition
http://lattes.cnpq.br/3884332658010038 characterized by large pigmented lesions on

the face. It discusses the challenges posed by
Henrique Bosso GFMN due to its potential for malignancy

http://lattes.cnpq.br/6410681383518426 and profound psychosocial impacts. The

introduction outlines the historical treatment
approaches and highlights tissue expansion
as a superior method for achieving better
aesthetic results and preserving facial
contour. The etiology, epidemiology, clinical
presentation, and diagnostic evaluation
of GFMN are also covered. OBJETIVE
Evaluate the Effectiveness: To assess the
effectiveness of tissue expanders in reducing
the size of giant facial melanocytic nevi
(GFMN) and improving aesthetic outcomes.
METHODS This is a narrative review which
included studies in the MEDLINE - PubMed
(National Library of Medicine, National
Institutes of Health), COCHRANE, EMBASE
and Google Scholar databases, using as
descriptors: “Congenital Melanocytic Nevi”
AND “Tissue Expansion Techniques” AND
“Facial Reconstruction” AND “Pediatric
Dermatology” AND “Surgical Outcomes” in
the last years. RESULTS AND DISCUSSION
Theresultssection emphasizesthe effectiveness
of tissue expanders in significantly reducing
GFMN size and achieving superior aesthetic
outcomes compared to traditional methods.
It reports high levels of patient satisfaction,
improvements in self-esteem, and enhanced
facial symmetry post-surgery. The section
also addresses complication rates, including
infection and scarring, and discusses strategies
for minimizing these issues. Additionally, the
role of imaging in preoperative planning,
innovations in expander design, and
the importance of patient education are
highlighted. CONCLUSION In conclusion,
the article underscores the significant
advancements in using tissue expanders for
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the correction of GFMN, highlighting their
role in improving aesthetic outcomes and
quality of life for patients. It calls for ongoing
research and technological innovations to
further refine this technique and optimize
patient care. The future of tissue expansion
in reconstructive surgery is presented as
promising, with potential for expanded
applications and improved patient outcomes
globally.

Keywords: Giant Facial Melanocytic Nevus;
Tissue Expanders; Facial Reconstruction
Surgery; Pediatric Dermatology.

INTRODUCTION

Giant facial melanocytic nevus (GFMN)
represents a subset of congenital melanocytic
nevi (CMN) that manifest as extensive
pigmented lesions, often covering significant
portions of the face'. These nevi are typically
present at birth or develop within the first
few years of life and are distinguished by
their large size, usually exceeding 20 cm in
diameter’. Classified based on size, location,
and associated clinical features, GFMNs pose
significant challenges due to their potential
for malignant transformation and profound
psychosocial impact on patients'. The etiology
of GFMN is linked to somatic mutations in the
NRAS gene during embryogenesis, leading
to aberrant melanocyte proliferation®. The
pathogenesis involves complex interactions
between genetic factors and signaling
pathways that regulate melanocyte growth
and differentiation’.

Epidemiologically, GFMNs are relatively
rare, with an estimated incidence of 1 in
20,000 newborns®>. The prevalence varies
geographically, with higher rates reported
in populations with darker skin’. Clinically,
GFMNs present as large, darkly pigmented
patches that may exhibit surface irregularities,
hypertrichosis, and nodularity®. Diagnostic

evaluation includes thorough clinical
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examination, dermoscopy, and imaging
studies to assess lesion depth and potential
involvement of underlying structures’.
Histopathological analysis is essential to
exclude malignancy, particularly melanoma,
which occurs in a significant minority of
cases’.

The psychosocial impact of GFMN is
profound, affecting patients’ self-esteem,
social interactions, and overall quality of
life*. The visibility and aesthetic implications
of facial lesions often lead to stigmatization
and psychological distress, necessitating
comprehensive management strategies that
address both medical and psychosocial
aspects®. Historically, treatment options for
GFMN have evolved from simple excision
and skin grafting to more sophisticated
techniques, including laser therapy and
dermabrasion®. However, these methods
often result in suboptimal aesthetic outcomes
and significant scarring”.

Tissue expansion has emerged as a pivotal
technique in the surgical management of
GFMN, offering the potential for superior
aesthetic results by utilizing adjacent skin with
similar color and texture®. The mechanism
of tissue expanders involves the gradual
stretching of skin and soft tissues through
the subcutaneous placement of expandable
devices, promoting the growth of new skin
over time®. This approach allows for the staged
excision of the nevus and reconstruction with
expanded autologous tissue, minimizing
scarring and preserving facial contour®.

The advantages of using tissue expanders
in facial reconstruction are manifold®. They
include the ability to achieve large skin
flaps with similar texture and pigmentation,
reduced donor site morbidity, and improved
cosmetic outcomes compared to traditional
grafting methods®. Comparative analyses
of surgical techniques have demonstrated
that tissue expansion is superior in terms
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of aesthetic results and patient satisfaction,
particularly for large and complex lesions
such as GFMN’. The role of multidisciplinary
teams, including dermatologists, plastic
surgeons, and psychological support staff, is
crucial in managing the multifaceted needs
of GFMN patients, ensuring holistic care that
addresses both physical and emotional well-
being’.

Treating pediatric patients with GFMN
presents unique challenges, including the
need for multiple surgical procedures over
time, managing the psychological impact
on young patients, and ensuring long-term
follow-up to monitor for complications and
recurrence®. Long-term outcomes of tissue
expansion for GFMN are generally favorable,
with high rates of patient satisfaction and low
incidences of severe complications®. However,
the procedure is not without risks, including
infection, expander exposure, and scarring,
which  necessitate  meticulous surgical
technique and vigilant postoperative care®.

Technologicaladvancesin tissue expansion,
such as the development of self-inflating
expanders and improved biomaterials, have
further enhanced the efficacy and safety of the
procedure’. Case studies have demonstrated
successful correction of GFMN using these
innovations, highlighting the potential for
improved patient outcomes’. Preoperative
planning and customization of tissue
expanders are critical for optimizing results,
involving detailed anatomical assessment and
strategic placement of expanders to achieve
the desired tissue gain’.

Innovations in biomaterials, including
biocompatible and bioresorbable materials,
have improved the safety and efficacy of
tissue expanders, reducing the risk of adverse
reactions and enhancing tissue integration'’.
Regulatory and ethical considerations are
paramount in the use of tissue expanders,
particularly in pediatric populations, where
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the balance between therapeutic benefit and
potential risks must be carefully weighed'®.
Future research directions in GFMN
treatment include exploring genetic and
molecular therapies to target the underlying
pathogenesis, as well as refining surgical
techniques and technologies to enhance
patient outcomes further'’.

OBJETIVES

Evaluate the Effectiveness: To assess the
effectiveness of tissue expanders in reducing
the size of giant facial melanocytic nevi
(GFMN) and improving aesthetic outcomes.

SECUNDARY OBJETIVES

1. To examine the complication rates
associated with the use of tissue expanders
and strategies for minimizing these risks.
2. To investigate patient satisfaction and
the psychological benefits following tissue
expansion and nevus excision.

4. To review the long-term durability of
results achieved with tissue expanders and
compare them to traditional methods.

3. To explore technological advancements
and innovations in tissue expander design
and biomaterials that enhance surgical
outcomes.

METHODS

This is a narrative review, in which the
main aspects of Double effectiveness of tissue
expanders in reducing the size of GFMN and
improving aesthetic outcomes in recent years
were analyzed. The beginning of the study was
carried out with theoretical training using the
following databases: PubMed, sciELO and
Medline, using as descriptors: “Congenital
Melanocytic Nevi” AND “Tissue Expansion
Techniques” AND “Facial Reconstruction”
AND “Pediatric Dermatology” AND “Surgical
Outcomes” in the last years. As it is a narrative
review, this study does not have any risks.
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Databases: This review included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases.

The inclusion criteria applied in the
analytical review were human intervention
studies, experimental studies, cohort studies,
case-control studies, cross-sectional studies
and literature reviews, editorials, case reports,
and poster presentations. Also, only studies
writing in English and Portuguese were
included.

RESULTS AND DISCUSSION

The effectiveness of tissue expanders in
reducing the size of GFMN has been well-
documented in clinical studies''. These studies
indicate that tissue expanders can achieve
significant reduction inlesion size, allowing for
complete or near-complete excision in many
cases''. The aesthetic outcomes post-tissue
expansion surgery are generally superior to
those achieved with traditional methods, with
patients reporting high levels of satisfaction
regarding the appearance and texture of the
reconstructed skin''. Complication rates
associated with tissue expanders, while
not negligible, are manageable with proper
surgical technique and postoperative care'?.
Common complications include infection,
expander exposure, and scarring, but these
can be minimized through meticulous
surgical planning and patient management'>.

Patient satisfaction, both pre- and post-
expansion procedures, has been a critical
measure of success in the use of tissue
expanders for GFMN™. Studies have
consistently shown that patients experience
significant improvements in self-esteem and
quality of life following tissue expansion
and nevus excision'’. The impact of tissue
expansion on facial symmetry is another
important  consideration, as achieving
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symmetrical and aesthetically pleasing results
is a primary goal in facial reconstruction®?.
Long-term durability of results achieved with
tissue expanders is promising, with most
patients maintaining satisfactory outcomes
for years post-surgery*’.

The psychological benefits of GFMN
correction using expanders are substantial,
as the procedure not only improves
physical appearance but also alleviates the
psychological burden associated with visible
facial lesions'®. Identifying predictive factors
for successful tissue expansion involves
considering variables such as patient age, skin
type, and the anatomical characteristics of
the nevus'®. Younger patients and those with
more elastic skin tend to have better outcomes,
highlighting the importance of individualized
treatment planning'*.

Postoperative care and management of
patients with GFMN are critical for ensuring
successful  outcomes and  minimizing
complications'®. This involves regular follow-
up visits, monitoring for signs of infection
or expander-related issues, and providing
appropriate wound care'®. Cost-effectiveness
analyses have shown that, despite the higher
initial costs associated with tissue expanders,
the long-term benefits and reduced need for
further interventions make this approach
economically viable compared to other
techniques'®. Pain management strategies
during and after tissue expansion are crucial
for patient comfort and compliance'®. This
includes the use of analgesics, local anesthesia
during expander inflation, and effective pain
control measures post-surgery'®. Case studies
with varying degrees of GFMN severity have
demonstrated that tissue expansion can be
successfully applied across a broad spectrum
of cases, from moderate to severe lesions, with
tailored approaches to suit individual patient
needs'®.
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The role of imaging in preoperative
planning and monitoring is indispensable,
providing detailed anatomical insights
that guide the placement and inflation of
tissue expanders'’. Techniques such as MRI
and ultrasound are employed to assess the
depth and extent of the nevus, as well as to
monitor tissue response during the expansion
process'’. The impact of tissue expanders on
adjacent facial structures must be carefully
evaluated to prevent unintended distortion
or damage, particularly in complex facial
regions'’.

Minimizing scarring post-tissue expansion
the use of advanced surgical
techniques, meticulous handling of tissues,
and the application of postoperative scar
management protocols'®. The role of genetic
factors in GFMN and treatment outcomes
is an emerging area of research, with
studies exploring the influence of genetic
mutations on nevus behavior and response to
treatment'®. Innovations in tissue expander
design and application have focused on
improving patient comfort, reducing the risk
of complications, and enhancing aesthetic
outcomes'®. This includes the development of
self-inflating expanders, which eliminate the
need for repeated inflations and reduce the
risk of infection"’.

The use of expanders in combination
with other surgical techniques, such as laser
therapy or dermabrasion, has shown promise
in achieving optimal results for complex
cases'. Patient education plays a vital role in
improving outcomes, ensuring that patients
and their families are well-informed about the
procedure, potential risks, and postoperative
carerequirements'®. Thisempowers patients to
participate actively in their care and enhances
compliance with treatment protocols®’. The
immunological response to tissue expanders,
while generally favorable, can occasionally
result in inflammatory reactions or expander

involves

rejection, necessitating careful patient
selection and monitoring®®. The impact of
tissue expanders on skin elasticity and quality
is a critical factor in achieving satisfactory
reconstruction  outcomes®.  Expanders
promote the growth of new skin with similar
characteristics to the surrounding tissue,
providing a more natural appearance®'.
Strategies for managing complications, such
as infection or necrosis, involve prompt
intervention, appropriate use of antibiotics,
and, if necessary, removal and replacement of
the expander®'.

Support groups and counseling for patients
and families are essential components of
comprehensive care, addressing the emotional
and psychological challenges associated
with GFMN and its treatment®’. Advances
in minimally invasive techniques for tissue
expansion are continually evolving, offering
new possibilities for less invasive and more
effective treatments®’. The use of expanders
in reconstructive versus cosmetic surgery
presents different challenges and objectives,
with reconstructive procedures focusing on
functional and aesthetic restoration, while
cosmetic procedures aim primarily at aesthetic
enhancement.

Ethical considerations in the use of tissue
expanders in children involve balancing
the potential benefits against the risks and
ensuring informed consent from parents or
guardians®’. Biomaterials play a significant role
in enhancing the efficacy of tissue expanders,
with ongoing research exploring new materials
that offer better biocompatibility, reduced
risk of complications, and improved patient
outcomes®®. Clinical trials and research
studies on tissue expanders provide valuable
insights into their effectiveness, safety, and
potential for innovation, guiding evidence-
based practices®.
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The role of artificial intelligence (AI) in
planning tissue expansion is an exciting
development, with Al-driven tools offering
enhanced precision in expander placement
and inflation, improving surgical outcomes®’.
Cultural factors can impact treatment
acceptance  and  patient  satisfaction,
necessitating culturally sensitive approaches
to patient education and care®’. Regulatory
challenges in developing new tissue expander
technologies include ensuring safety, efficacy,
and compliance with stringent regulatory
standards®*. 'The development process
involves extensive preclinical and clinical
testing to validate the performance and safety
of new materials and designs, ensuring they
meet the necessary criteria for medical use**.
Historical milestones in the development of
tissue expanders highlight the progression
from basic balloon devices to sophisticated
self-inflating and bioresorbable expanders,
each innovation building on the lessons and
successes of its predecessors™.

Personalized medicine plays a growing role
in tissue expansion, with advances in genetic
and molecular profiling enabling tailored
treatmentplansthatconsiderindividual patient
characteristics®®. 'This approach optimizes
outcomes by aligning surgical techniques and
expander designs with the specific needs and
biological responses of each patient®®. The use
of expanders in treating other types of nevi and
skin lesions has expanded their application
beyond GFMN, demonstrating versatility
and efficacy in a range of reconstructive
procedures®. Evaluating patient outcomes
based on different expansion protocols
involves assessing variables such as expander
type, inflation schedule, and postoperative
care®®. Comparative studies have shown that
customized protocols yield better results,
underscoring theimportance ofindividualized
treatment plans®*®. The impact of tissue
expansion on overall facial functionality
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is a critical consideration, particularly for
procedures involving areas essential for
expression and sensory functions®®. Ensuring
that reconstructive efforts do not compromise
these functions is paramount®’.

Follow-up surgeries post-tissue expansion
are sometimes necessary to refine aesthetic
results or address complications®’. The need
for these additional procedures varies based
on initial outcomes and patient-specific
factors, with careful monitoring and patient
engagement in decision-making processes
being essential®’. Investigating the role of
nutrition and lifestyle in recovery post-
surgery reveals that optimal healing and
tissue regeneration are supported by balanced
nutrition, adequate hydration, and a healthy
lifestyle, which collectively enhance surgical
outcomes®®.

Future prospects and innovations in
the field of tissue expansion continue to
focus on improving patient experiences and
outcomes®®. Emerging technologies such as
bioengineered skin substitutes and advanced
imaging techniques offer new possibilities
for enhancing the safety and efficacy of tissue
expansion®®. Additionally, ongoing research
into the molecular mechanisms underlying
tissue growth and regeneration holds promise
for developing novel therapeutic strategies
that complement or enhance traditional
surgical approaches®.

CONCLUSION

In conclusion, the use of tissue expanders
in the correction of giant facial melanocytic
nevus represents a significant advancement
in reconstructive surgery, offering superior
aesthetic outcomes and improved quality of
life for affected individuals. The procedure’s
success hinges on meticulous surgical
planning, patientselection,and comprehensive
postoperative care. Technological innovations
and interdisciplinary collaboration continue
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to refine and enhance the efficacy of tissue
expanders, addressing the unique challenges
posed by GFMN.

As research progresses, the integration of
personalized medicine,advanced biomaterials,
and novel therapeutic approaches promises

patients receive the best possible care tailored
to their individual needs. The future of tissue
expansion in reconstructive surgery is bright,
with ongoing developments poised to expand
its applications and improve the lives of
patients worldwide.

to further optimize outcomes, ensuring that
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