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Fundamental problem

Severe burns are among the most common and serious medical emergencies, representing
a major cause of morbidity and mortality worldwide. The impact of such traumas is even more
dramatic when the victims are children. Globally, pediatric burns hold a significant position in
the statistics of domestic accidents and external traumas requiring emergency medical
interventions.

The factors contributing to the occurrence of burns in children include exposure to
thermal, electrical, chemical, or solar radiation sources, which, either individually or combined,
cause extensive destruction of skin tissues and adjacent structures.

The skin, the largest organ of the human body, performs vital functions such as protection
against external factors, temperature regulation, and sensory perception. In cases of severe
burns, these functions are severely affected, resulting in massive fluid loss, exposure to
infections, and significant healing difficulties. Specifically, in children, the skin is thinner and
more fragile than in adults, meaning that injuries can be deeper and more severe, even with
short-term exposure to causative agents.

For children affected by severe burns, the consequences can be long-lasting and
devastating. Not only do these traumas immediately threaten life, but they also result in a series
of irreversible physical sequelae, such as extensive scarring, permanent deformities, and skin
contractures that limit mobility. In many cases, severe burns require multiple reconstructive
surgeries to restore both the functional and aesthetic aspects of the affected skin. Unfortunately,
even after repeated treatments, the results are not always satisfactory, and the patient may be
left with significant physical disabilities.

The consequences of burns are not only physical; they deeply affect the child's
psychological and social well-being. Children who survive severe burns often face
stigmatization from the community due to visible scars and physical deformities. This
stigmatization can lead to social isolation, depression, anxiety, and other long-term emotional
disorders. Moreover, burns negatively impact the child's psychological and emotional
development, diminishing their self-confidence and ability to integrate into social and school
environments. Therefore, effective burn treatment in children must address both physical and

psychosocial aspects to ensure complete recovery and the best possible quality of life.



Another critical aspect related to severe burns is physical rehabilitation. After initial
surgical interventions, patients must undergo long and complex physiotherapy programs to
prevent the formation of contractures and restore normal joint and muscle function. Without
adequate rehabilitation, pediatric patients may suffer from contractures that reduce mobility
and hinder their ability to carry out normal daily activities.

In Romania, the issue of severe burns is exacerbated by the lack of infrastructure and
adequate resources for managing these complex cases. Although burns are a major public
health problem, there are few specialized centers capable of offering complex and long-term
treatments. The "Grigore Alexandrescu" Emergency Hospital for Children in Bucharest is the
only institution in Romania with a dedicated section for both the acute phase treatment of the
complex pathology caused by burns and post-burn reconstruction in children. This section,
equipped with modern facilities and a multidisciplinary medical team, handles a large number
of complex pediatric burn cases.

However, the existing resources are not always sufficient to meet the needs of pediatric
patients affected by severe burns. Traditional treatments are often inadequate to prevent the
occurrence of abnormal scars or long-term complications, and patients must undergo several
surgeries throughout childhood and adolescence. Additionally, psychological and physical
rehabilitation resources are often limited, meaning that patients do not always receive the
comprehensive care they need for complete recovery.

Given these challenges, this thesis aims to explore new approaches to post-burn treatment
and reconstruction in children, using modern and innovative technologies to optimize both
functional and aesthetic outcomes. The research also focuses on integrating more effective
psychological and social support to help pediatric patients recover not only physically but also
emotionally. This approach is essential to ensure a better quality of life for affected children
and to contribute to the development of effective therapeutic strategies tailored to the needs of

pediatric patients with severe burns.



Research Hypothesis

The primary research hypothesis is based on the premise that integrating advanced
surgical reconstruction techniques, tailored to pediatric-specific needs, along with a
comprehensive multidisciplinary approach, will significantly improve both functional and
aesthetic outcomes in the treatment of post-burn sequelae in children. Post-burn reconstruction
in pediatric patients presents unique challenges due to the anatomical and physiological
particularities of children, as well as their psychological reactions to trauma. This is the
fundamental premise of the research hypothesis, which assumes that current treatments can be
significantly improved by applying innovative and personalized solutions.

In children, the skin structure differs from that of adults, being thinner and more
vulnerable to severe injuries. Additionally, children's skin has an increased tendency toward
abnormal scarring, making the risk of hypertrophic scars and contractures much higher. This
particularity necessitates a specific reconstructive approach to minimize the long-term impact
of scarring and ensure normal functionality of the affected areas. Thus, the research hypothesis
postulates that the application of modern surgical techniques, such as biological grafts, tissue
expansion, and the use of advanced biomaterials like artificial dermal matrices, can prevent the
occurrence of these severe complications and improve the aesthetic appearance of burned areas.

Furthermore, the research hypothesis suggests that the use of these innovative techniques
must be accompanied by a holistic treatment strategy, which should include not only surgical
interventions but also intensive physical rehabilitation, psychological support, and constant
long-term monitoring.

The success of post-burn treatment in children depends not only on restoring physical
integrity but also on achieving full functionality and alleviating the psychosocial impact of
trauma. Children who suffer severe burns need not only to recover physically but also require
continuous emotional support to cope with the stigmatization and social challenges associated
with visible scars and physical deformities.

Moreover, the research hypothesis postulates that modern tissue regeneration
technologies, such as the use of stem cells and 3D-printed biomaterials, can significantly
improve the healing and regeneration process of tissues affected by severe burns. Integrating
these technologies could not only accelerate the healing process but also reduce the risk of

long-term complications, such as pathological scarring and mobility limitations caused by



contractures. It is hypothesized that by stimulating the natural regeneration of the skin through
these innovative solutions, the aesthetic and functional outcomes will be far superior to those
achieved through conventional treatment methods.

Specifically, it is believed that techniques such as tissue expansion, where healthy skin
is gradually stretched to cover areas affected by burns, offer a viable and efficient solution for
tissue restoration in pediatric patients. Although this method is also used in adults, it has
particular potential in children due to the increased regenerative capacity of tissues at a young
age. Skin grafts, particularly those composed of autologous tissues, are also an essential
component of the research hypothesis, as they facilitate skin regeneration and provide better
aesthetic results compared to traditional methods.

The research hypothesis further suggests that integrating these modern surgical
techniques into a personalized therapeutic algorithm will optimize clinical decision-making
and significantly reduce postoperative complications. The proposed therapeutic algorithm will
guide the medical team in selecting the most appropriate solutions for each case, considering
factors such as the patient’s age, burn severity, lesion location, and availability of healthy
tissues. In this way, each patient will benefit from treatment tailored to their specific needs,
aiming to achieve the best possible outcomes.

Another important aspect of the hypothesis is that the success of post-burn treatment in
children cannot be measured solely in terms of physical healing; it must also include the
evaluation of long-term psychosocial impact. It is assumed that integrating a complete
rehabilitation program, which includes psychological support for patients and their families,
will significantly improve the quality of life and facilitate the social and emotional reintegration
of children affected by severe burns. The psychological traumas associated with burns can have
long-term effects on the emotional and social development of the child, and psychological
support is essential to prevent these effects and ensure complete recovery.

Therefore, the research hypothesis is that an innovative and integrated approach, based
on the most modern surgical reconstruction and tissue regeneration techniques, combined with
appropriate psychological and social support, will lead to a considerable improvement in

treatment outcomes and enhance the quality of life for children affected by severe burns.



Research objectives

This research aims to address a series of fundamental objectives designed to significantly
improve the treatment and rehabilitation of children affected by severe burns. These objectives
are based on the need to develop new therapeutic strategies that more effectively address both
the physical and psychological needs of pediatric patients. Each objective is intended to
contribute to solving specific clinical challenges related to the management and reconstruction
of post-burn sequelae in children, relying on both innovative surgical approaches and the

integration of multidisciplinary support.

1. Analysis and Conceptualization of Current Therapeutic Approaches in the
Plastic Surgery and Reconstructive Microsurgery Department at the "Grigore
Alexandrescu'" Emergency Hospital for Children

The first research objective is to study and conceptualize how complex cases of severe
burns in children are treated at the most important specialty department in Romania. The
"Grigore Alexandrescu" Hospital serves as a national reference center for the treatment of
burns in children, as well as a crucial source of clinical data for evaluating current protocols
and therapeutic strategies. The objective of the research is to deeply evaluate the effectiveness
of current treatment methods and identify their weaknesses and limitations. This analysis will
contribute to a better understanding of the challenges encountered in daily clinical practice and
lay the groundwork for new, more effective solutions.

In addition to a quantitative analysis of the results of performed surgical interventions,
this objective will also include an evaluation of the department's available infrastructure and
resources, examining how well they enable a holistic approach to patient care. Another
important component is the evaluation of collaboration between multidisciplinary teams
(surgery, physical rehabilitation, psychology) and the identification of ways to optimize

teamwork to provide integrated care focused on complete recovery.

2. Comparison and Evaluation of Post-Burn Reconstruction Techniques Used in
Children
A central objective of the research is the comparative analysis of available post-burn

reconstruction techniques and the evaluation of their functional and aesthetic outcomes. This



analysis includes procedures such as autologous and allogeneic skin grafts, tissue expansion,
and the use of local flaps, as well as biomaterial-based solutions, such as artificial dermal
matrices.

The research aims to identify the advantages and disadvantages of each technique,
compare the outcomes based on the severity of the lesions and their location, and determine
which method or combination of methods offers the best results for children with severe burns.
The evaluation will include both aesthetic and functional perspectives, both essential for the
quality of life of pediatric patients.

This analysis will help develop new therapeutic standards that can be more effectively
applied to complex cases, leading to a reduction in postoperative complications and an overall

improvement in long-term recovery.

3. Development of a Personalized Therapeutic Algorithm for Optimizing Clinical
Decisions in Post-Burn Treatment

Another important research objective is the development of a personalized therapeutic
algorithm designed to guide doctors in the decision-making process regarding the choice of the
most effective reconstruction method based on the specifics of each case. This algorithm will
take into account several critical factors, including: the patient's age, the severity of the burn,
the location of the lesion, and the availability of viable tissues for grafting procedures.

The algorithm will be designed to be flexible and adaptable to the variability of clinical
cases, providing doctors with a clear structure to assess the risks and benefits of each
therapeutic option. In this way, the most modern surgical reconstruction techniques will be
applied more consistently and effectively, reducing the risk of complications and improving
long-term outcomes.

The algorithm will also include specific recommendations for postoperative physical
rehabilitation and long-term monitoring of patients, ensuring a comprehensive care protocol
that covers all essential aspects of burn treatment in children. This objective is crucial for
standardizing and optimizing the treatment of pediatric patients, thus reducing variability and

uncertainties in the medical decision-making process.

4. Determining the Psychological and Social Impact of Severe Burns on Children
and Their Families
One of the essential research objectives is to explore the psychological and social impact

of severe burns on children and their families. It is well known that severe burns leave not only



physical scars but also emotional scars that can profoundly influence the psychosocial
development of the child in the long term. The study aims to identify the risk factors that
contribute to the onset of emotional disorders and to determine the extent to which
psychological support can alleviate these effects.

Children who suffer from severe burns often face stigmatization from those around them
due to visible scars or physical deformities. This stigmatization can have negative
consequences on self-confidence and contribute to social isolation and the development of
emotional disorders, such as anxiety or depression. Therefore, the research aims to evaluate the
extent to which appropriate psychological support, provided throughout the treatment and
rehabilitation process, can help reduce this impact and facilitate the social reintegration of
affected children.

In this regard, interviews will be conducted with the patients and their families, as well
as with medical personnel, to gain a clearer picture of the emotional and psychological needs
of children affected by burns. The results of this evaluation will contribute to the development
of more effective psychological support programs, which will be systematically integrated into

the treatment and care of children with severe burns.

5. Exploration of New Tissue Regeneration Technologies and Their Application in
the Treatment of Severe Burns in Children

The final, but not least, objective of the research is the exploration and testing of
advanced tissue regeneration technologies, such as the use of stem cells and 3D-printed
biomaterials, to improve the quality of skin regeneration in children affected by severe burns.
These technologies represent the future of regenerative medicine and have the potential to
revolutionize the way severe burns are treated.

The use of stem cells, which have the ability to regenerate affected skin in a natural and
efficient manner, offers a promising solution for restoring damaged skin tissues. In addition,
3D printing of biomaterials can contribute to creating customized grafts that perfectly integrate
into the patient's anatomical structures, reducing the risk of rejection and accelerating the
healing process.

This objective seeks to explore how these technologies can be applied in the specific
context of pediatric patients, providing innovative solutions for post-burn reconstruction. The
research will also analyze the safety and efficacy of these technologies, in an attempt to

integrate them as effectively as possible into clinical practice and improve treatment outcomes.



Research methodology

The research methodology used in this thesis is designed to provide an in-depth and
rigorous analysis of post-burn treatment and reconstruction in children affected by severe
burns. Given the complex nature of these cases and the individual variability of pediatric
patients, the methodology aims to combine both quantitative and qualitative methods to offer
a comprehensive perspective on the effectiveness of the treatments applied, the functional and

aesthetic outcomes, and the psychosocial impact on patients and their families.

1. Retrospective Clinical Study

The main component of the methodology is a retrospective clinical study conducted over
a five-year period, from January 1, 2014, to December 31, 2018, within the Plastic Surgery,
Reconstructive Microsurgery, and Burns Department of the "Grigore Alexandrescu"
Emergency Hospital for Children in Bucharest. This department is one of the most important
centers in Romania for treating complex pediatric burn cases and, therefore, serves as a
valuable source of relevant clinical data.

The retrospective study included a detailed analysis of post-burn sequelae cases in
children treated during this period. All pediatric patients admitted and treated for severe burns
were selected, and clinical data were collected from medical observation sheets, surgical
records, and operative protocols. This retrospective method allows for a rigorous evaluation of
patient evolution during treatment and the outcomes achieved, providing essential information

for developing improved therapeutic strategies.

2. Study Population

The study population included pediatric patients aged between 0 and 18 years who were
admitted with severe second- and third-degree burns. Cases involving extensive burns over
large areas of the body (over 10% of total body surface area) and burns localized in critical
areas, such as the face, neck, hands, or other functionally and aesthetically important regions,
were selected. Patients with minor burns, who did not require complex surgical interventions
or were not hospitalized, were excluded.

The selection criteria also focused on the severity of the injuries and the need for

reconstructive surgical interventions. Cases that required skin grafts, tissue expansion, or other



reconstructive techniques, as well as complex cases requiring multiple surgical interventions,

were included. This allowed for a detailed evaluation of the efficiency and outcomes of each

applied technique.

3. Collection and Analysis of Clinical Data

Data collection was carried out through an exhaustive review of observation sheets and

operative protocols, which provided detailed information on patients' medical history, type of

burn, affected body surface area, treatment methods applied, and long-term outcomes. The

clinical variables analyzed included:

Patient age and gender: Age is a critical factor in managing burns in children, given
the significant differences in regenerative capacity and response to trauma.

Type and location of burns: Data were collected to evaluate how different types of
burns (thermal, chemical, electrical) and their location influence treatment success.
Severity of injuries: The severity of burns was assessed using the Lund and Browder
scale, which measures the percentage of body surface area affected and the depth of
the burns.

Reconstruction methods applied: The types of surgical interventions were
analyzed, including autologous skin grafts, tissue expansion, local flaps, and the use
of artificial dermal matrices.

Postoperative complications: Complications encountered during the healing
process, such as infections, graft rejection, pathological scarring, and the appearance
of skin contractures, were recorded and analyzed.

Hospitalization duration and recovery periods: Data on the length of hospital stay
and the total duration of the recovery process were collected to evaluate the

effectiveness of the treatments applied.

The analysis of clinical data involved the use of advanced statistical methods to assess

correlations between demographic and clinical variables and treatment outcomes.

Logistic regression tests and chi-square tests were used to determine the extent to which

certain patient or burn characteristics could influence the success of surgical treatment.

These statistical methods allowed for the identification of predictive factors for favorable

evolution and variables that could negatively affect aesthetic and functional outcomes.



4. Comparative Analysis of Surgical Techniques

A central element of the methodology was the comparative analysis of post-burn

reconstruction surgical techniques used in pediatric patients. This analysis allowed for the

evaluation of the effectiveness of each method, with a focus on autologous skin grafts, tissue

expansion, and the use of modern biomaterials, such as artificial dermal matrices.

For each case, the success of post-burn reconstruction in children was evaluated based

on well-defined criteria, such as:

Aesthetic appearance of scars: Aesthetic outcomes were evaluated based on pre-
and postoperative clinical photographs, as well as through consultations with the
medical team and the patients' families.

Functionality of the reconstructed tissues: Special attention was paid to joint
mobility and tissue flexibility, particularly in burns located in critical areas (hands,
neck, face).

Healing time and complication rate: The time required for complete healing and
the occurrence of postoperative complications, such as infections, graft rejection, or

hypertrophic scarring, were evaluated.

5. Qualitative Research Components: Interviews and Questionnaires

In addition to the retrospective analysis of clinical data, the research methodology also

included qualitative components to gain a complete picture of the treatment's impact on

patients' lives. Interviews and questionnaires administered to patients and their families aimed

to evaluate the psychological and social impact of burns and the treatment process. These

included questions related to:

Social stigmatization: How patients were affected socially and emotionally by the
appearance of scars and deformities.

Psychological support received: To what extent patients and their families benefited
from emotional support during treatment and after discharge.

Quality of life: An evaluation of the long-term impact of burns and treatment on the

children's quality of life, including social reintegration and school performance.

These qualitative components allowed for a deeper understanding of the long-term

effects of severe burns in children and contributed to the identification of more effective

emotional and social support solutions.



6. Validation of Results and Integration into a Therapeutic Algorithm

The results obtained from clinical and statistical analysis were used to develop and
validate a therapeutic algorithm aimed at optimizing the decision-making process in post-burn
reconstruction treatment in children. The proposed therapeutic algorithm is based on the
integration of the most effective surgical techniques and the identification of personalized
solutions for each patient, depending on the severity of the lesions and the patient's specific
needs.

This algorithm will guide the medical team in selecting the most appropriate
reconstruction method, ensuring the application of optimal solutions for each case.
Additionally, it will include recommendations for postoperative rehabilitation and long-term

monitoring of patients, ensuring complete and integrated care.



Chapter summary

The thesis is structured into several essential chapters, each aiming to build a
comprehensive and well-founded understanding of the issue at hand. The structure follows a
logical progression from the theoretical and pathophysiological context of burns to the
presentation of innovative clinical solutions and research conclusions. This progressive
approach allows the reader to fully understand all aspects of severe burn management in

children and to systematically absorb both the medical challenges and the proposed solutions.

1. Introduction and Theoretical Foundations

The first chapter introduces the topic of severe burns in children, providing an extensive
contextualization from medical, psychological, and social perspectives. Severe burns are one
of the most frequent and serious traumas in children, with a devastating impact not only on
patients' physical health but also on their emotional and social development. These traumas
also pose significant challenges for the medical system, especially regarding the
multidisciplinary approach required for the comprehensive treatment of pediatric patients.

This chapter highlights the global and national importance of severe burns in children,
framing them as a major public health issue. It emphasizes the severe short- and long-term
consequences of these traumas. According to data presented in the literature, severe burns are
among the leading causes of death and morbidity in children, with a high prevalence in
resource-limited countries but also a significant incidence in developed states. In Romania, the
situation is even more alarming due to the limited infrastructure for managing burn cases and

the lack of adequate resources for long-term rehabilitation.

Medical Importance of Severe Burns in Children

The chapter begins by emphasizing the medical impact of severe burns, pointing out that
these injuries can compromise vital bodily functions and, in severe cases, lead to death. In
pediatric patients, severe burns require a rapid and effective approach to stabilize the patient’s
condition and minimize long-term effects. This process involves several stages, including
initial stabilization (managing massive fluid loss and electrolyte imbalances), infection

prevention, and early surgical interventions to facilitate tissue regeneration.



The chapter also discusses the increased incidence of complications in children compared
to adults. For example, children's skin is thinner and more fragile, meaning that burns can
penetrate deeper layers of the skin more easily than in adults. This results in more difficult
healing and a higher risk of pathological scarring and contractures, which can affect joint
mobility and normal body function.

The chapter also provides relevant statistics regarding the morbidity and mortality
associated with severe burns in children. According to the World Health Organization, severe
burns are among the top five causes of accidental death in children under 10 years old,
responsible for a significant number of annual deaths worldwide. Beyond mortality, the
associated morbidity is extremely high, with many children surviving severe burns but left with

major physical and psychological disabilities.

Psychological and Social Impact of Burns on Children

Severe burns are not only a medical problem but also have a profound impact on the
psychological and social development of affected children. This chapter explores how children
who survive severe burns face a series of emotional challenges, including anxiety, depression,
low self-esteem, and fear of stigmatization by peers and the community. Additionally, the
trauma caused by severe burns can lead to social isolation, interruption of education, and
difficulties in relating to others.

The importance of psychological support and counseling as an integral part of post-burn
treatment is also discussed. Children affected by severe burns need long-term support to adapt
to their new reality, which often includes significant changes in physical appearance and
functional limitations. Moreover, the families of these children are deeply affected emotionally
and need support to cope with the challenges of caring for a child with severe burns.

The chapter emphasizes the need to integrate psychological support into the treatment

plan to ensure complete recovery and prevent psychosocial complications.

Challenges and Limitations of Current Treatments

Another important aspect analyzed in this chapter concerns the limitations of current
treatments used for children with severe burns. Despite the progress made in recent decades in
reconstructive surgery, many challenges remain, particularly in preventing pathological
scarring and fully restoring normal skin functions. The chapter emphasizes that conventional

treatments, such as the use of skin grafts or other traditional reconstruction techniques, are not



always effective in preventing the occurrence of contractures and hypertrophic scars, especially
in pediatric patients.

It is argued that current therapeutic strategies must be improved by integrating modern
technologies, such as the use of stem cells and advanced biomaterials. These innovative
solutions could contribute to faster healing and reduce long-term complications. Furthermore,
the need for a personalized approach for each patient is emphasized, taking into account factors

such as age, burn severity, and the location of the lesion, to achieve the best possible outcomes.

Anatomy and Physiology of the Skin in the Context of Burns

An important section of the chapter is dedicated to exploring the anatomy and physiology
of the skin, focusing on its essential functions and how they are affected in the case of severe
burns. The skin is the body's largest organ and plays a crucial role in protecting the body from
environmental factors, maintaining water balance, and regulating temperature. In severe burns,
these functions are compromised, leaving the body vulnerable to a range of systemic
complications, including massive fluid loss, infections, and metabolic imbalances.

The chapter also presents the pathophysiological mechanisms involved in the skin
healing process. The main phases of skin regeneration, from inflammation and granulation
tissue formation to scarring, are analyzed. However, it is highlighted that in the case of severe
burns, these natural healing mechanisms are often insufficient to ensure complete recovery of

the affected skin, making surgical interventions necessary.

Post-Burn Reconstruction in Children: The Need for Integration of Modern
Technologies

The chapter also introduces the concept of post-burn reconstruction and emphasizes the
need for modern surgical techniques to ensure adequate functional and aesthetic recovery. The
importance of using skin grafts, tissue expansion, and other reconstructive procedures is
discussed, with the goal of restoring skin integrity and improving the quality of life for patients.

It is argued that to achieve optimal results, it is essential to integrate new technologies,
such as the use of stem cells and artificial dermal matrices, which can contribute to natural
tissue regeneration and reduce the risk of complications. Thus, the chapter provides a solid
theoretical foundation for the following chapters, where specific reconstruction techniques and

retrospective clinical studies validating these methods are discussed in detail.



2. Pathophysiological and Therapeutic Complications of Severe Burns

The second chapter provides an in-depth analysis of the pathophysiological and
therapeutic complications associated with severe burns, highlighting their impact on the body
and the major challenges encountered in treating pediatric patients. Severe burns are a complex
trauma affecting not only the skin but also multiple other bodily systems, causing systemic
imbalances and complications that can persist long after the injury. In children, these
complications are even more pronounced due to the physiological vulnerability of their skin

and overall body, requiring much stricter and more personalized therapeutic approaches.

Pathophysiological Complications of Severe Burns

Severe burns trigger a cascade of pathophysiological reactions that affect the entire body.
Depending on the severity and surface area involved, burns can induce systemic inflammatory
responses, massive fluid loss, infections, and even multi-organ failure. In children, these
complications are amplified by their physiological fragility, with their thinner skin being more
susceptible to deep injuries even from short exposure to burning factors.

The chapter begins by describing the immediate effects of burns on the body, including
the compromise of the skin barrier and the protective functions of the skin. The destruction of
the outer skin layer (epidermis), and in severe cases, the dermis and underlying tissues, results
in the skin losing its ability to maintain water homeostasis and protect the body from external
pathogens. This loss of skin integrity leads to massive fluid and electrolyte loss, which causes
hydro-electrolytic imbalances that require immediate and carefully managed rehydration.
Without rapid and effective treatment, this imbalance can lead to hypovolemic shock, a
potentially fatal condition.

The chapter continues with a discussion of systemic inflammation induced by burns,
which triggers a chain reaction that can affect the normal functioning of multiple systems and
organs. Severe inflammation resulting from burns can compromise blood circulation and lead
to extensive tissue edema, increasing the risk of compartment syndrome, a serious complication
requiring emergency surgery. Secondary infections also represent a major complication in burn
patients since the skin, which functions as a natural barrier against infections, is destroyed,
allowing bacteria and other pathogens to invade the body.

Another crucial aspect addressed in this chapter is the potential for permanent damage to
underlying tissues. In third-degree burns, which affect all layers of the skin and may involve

underlying structures (muscles, bones), natural healing is extremely difficult, and affected



tissues may become nonviable. Without immediate surgical intervention, such as skin grafts,

there is a risk that these tissues will become necrotic, leading to permanent functional loss.

Therapeutic Complications and Limitations of Traditional Methods

In addition to pathophysiological complications, the chapter details the therapeutic
challenges encountered in treating severe burns, particularly in children. One of the major
difficulties faced by pediatric patients is their thin and vulnerable skin, which makes natural
regeneration more difficult and increases the risk of abnormal scarring. In children, tissue
regeneration is often accompanied by the formation of hypertrophic or keloid scars, which not
only affect the aesthetic appearance of the skin but can also lead to skin contractures that limit
joint mobility. These contractures are particularly problematic when burns are located in
critical areas, such as the face, neck, or hands, as they can affect the long-term functionality of
these regions.

The chapter thoroughly examines traditional skin reconstruction methods, such as
autologous skin grafts (harvested from the patient) and local flaps (transferring healthy tissue
to cover affected areas). While these techniques are widely used and effective in many cases,
they also have significant limitations. Skin grafts, for example, require a sufficiently large
healthy donor area, which can be limited in children with extensive burns. Additionally, the
aesthetic results of skin grafts are not always satisfactory, especially in visible areas of the
body.

Another major issue discussed is the need for multiple surgical interventions throughout
childhood and adolescence to correct scars and contractures. These repeated interventions are
an additional source of physical and emotional stress for patients and their families, raising
concerns about the long-term sustainability of these treatments. In many cases, patients face
incomplete recovery even after multiple surgeries, highlighting the need for more efficient and

less invasive therapeutic solutions.

Duration and Complexity of the Healing Process

The duration and complexity of the healing process in severe burns represent another key
point of the chapter. Healing the skin affected by severe burns can take weeks or even months,
depending on the severity of the injuries and the therapeutic methods used. The chapter
emphasizes that while surgical interventions are essential for restoring skin integrity, they must
be combined with intense physical rehabilitation programs to prevent long-term complications,

such as contracture formation.



The importance of long-term monitoring for patients with severe burns is also analyzed.
Even after the skin lesions appear healed, many patients experience late complications, such as
contractures or the recurrence of hypertrophic scars. This requires continuous monitoring and
additional interventions, either in the form of physical rehabilitation or corrective surgical
interventions. The chapter also emphasizes the importance of a multidisciplinary treatment
plan, which should include not only surgeons but also rehabilitation specialists and

psychologists, to ensure complete recovery.

Preparing for the Introduction of Innovative Technologies

The chapter also sets the stage for the introduction of innovative technologies in the
treatment of severe burns, which will be discussed in detail in subsequent chapters. The
necessity for modern surgical techniques that surpass the limitations of traditional methods and
provide more efficient and less invasive solutions for pediatric patients is highlighted. The
thesis suggests that solutions such as the use of stem cells and advanced biomaterials, such as
artificial dermal matrices, could contribute to faster healing and reduce long-term

complications.

3. Post-Burn Management and Reconstruction in Children

The third chapter of this thesis is dedicated to an essential aspect of the treatment of
severe burns in children: post-burn management and reconstruction. After initial stabilization
and management of acute complications, the reconstruction process becomes a critical stage to
ensure complete recovery, both functionally and aesthetically. This section explores in detail
the innovative surgical techniques that have evolved in recent decades and that have the

potential to offer superior results compared to traditional methods.

Complex Management of Post-Burn Reconstruction in Children

The chapter begins by discussing the complexity of managing severe burn cases in
children. The management of these cases requires a multidisciplinary approach, involving
collaboration between plastic surgeons, physical rehabilitation specialists, psychologists, and,
in some cases, nutritionists and intensive care experts. The chapter emphasizes the importance
of coordinating this type of team to ensure optimal patient care, as each aspect of treatment—
from initial rehydration to surgical reconstruction and long-term rehabilitation—plays a crucial

role in complete recovery.



It is noted that post-burn reconstruction is particularly complicated in children due to
their specific growth and development needs. A child's skin is constantly changing, meaning
that scars or deformities resulting from burns can become more pronounced over time, and
joint mobility may be compromised as the child grows. This problem further complicates
reconstruction planning, requiring multiple interventions throughout childhood and

adolescence.

Surgical Reconstruction Techniques Used in Post-Burn Management

One of the central points of the chapter is a detailed analysis of the surgical reconstruction
techniques used to restore the skin and underlying structures affected by severe burns. The
chapter presents the advantages and disadvantages of each technique, explaining how they can
be adapted to meet the specific needs of each pediatric patient. Among the most commonly
discussed techniques are:

o Autologous Skin Grafts: This traditional yet highly effective technique involves
harvesting healthy skin from one area of the body and transplanting it onto the burned
areas. The chapter discusses how this technique is used in children, highlighting that
although the results are often satisfactory, there are limitations, particularly when the
affected body surface is large and donor sites are limited. In children, these grafts
require special attention because the grafted skin may not grow along with the patient,
which may require repeated surgical interventions as the child develops.

o Tissue Expansion: This advanced technique allows the extension of healthy tissues
through the use of temporary implants placed under healthy skin. As the tissue
expansion progresses, the healthy skin stretches and can be used to cover the burned
areas. The chapter explores the advantages of this technique, which offers excellent
results in visible areas, such as the face or neck, and minimizes the risk of unsightly
scars. However, this technique requires a long treatment period and multiple
interventions, which can be stressful for pediatric patients and their families.

o Local Flaps: Flaps are used when skin grafts are not sufficient to cover affected
areas. This technique involves transferring a section of healthy tissue with its own
blood supply from an adjacent area to cover the burn. The chapter discusses how
flaps are particularly useful in critical areas, such as the hands or feet, where it is
necessary not only to cover the skin but also to maintain joint function and mobility.
Although effective, this technique carries a higher risk of complications, such as flap

necrosis or postoperative infections.



Artificial Dermal Matrix: The chapter delves into the use of artificial dermal matrix,
an innovative biomaterial that can temporarily replace the dermis and stimulate
natural tissue regeneration. The artificial dermal matrix is composed of collagen or
other biomaterials that provide structural support for skin cells to regenerate. The
chapter highlights the advantages of this technique, including more uniform scarring
and reduced risk of contractures, but also discusses its limitations, such as high costs

and the need for careful postoperative management.

Modern Technologies for Improving Tissue Regeneration

The thesis goes further by analyzing the potential of new technologies in post-burn

reconstruction. Among these, the use of stem cells and 3D-printed biomaterials are two of the

most promising technologies discussed in this chapter.

Stem Cell Therapy: The chapter analyzes how stem cell therapy could revolutionize
the treatment of severe burns. Stem cells have the ability to differentiate into various
cell types, including skin cells, making them ideal for skin regeneration. The thesis
explores recent studies that have demonstrated that the application of stem cells in
combination with skin grafting techniques can accelerate healing and reduce
abnormal scar formation. The integration of this technology into pediatric treatment
is also discussed, emphasizing its potential to prevent long-term complications.

3D Printing of Biomaterials: Another technology discussed is the use of 3D printing
to create customized biomaterials that can be used to replace lost skin. The chapter
describes how these biomaterials are designed to mimic the natural structure of the
skin and provide optimal support for cell regeneration. The thesis highlights that
although this technology is still experimental, preclinical study results are promising
and suggest that 3D printing could become an essential part of post-burn treatment in

the near future.

Personalization of Treatment and a Holistic Approach

Another key point of the chapter is the personalization of treatment. Each pediatric

patient presents a unique set of challenges, and the success of treatment depends on the medical

team's ability to tailor procedures to the individual needs of each patient. The thesis emphasizes

the importance of a comprehensive evaluation of each case, considering factors such as the

child's age, the type and severity of the burn, the location of the lesion, and the patient’s medical



history. This information is essential for choosing the most appropriate reconstruction method
and for planning future surgical interventions.

In addition to surgical personalization, the chapter highlights the need for a holistic
approach in treating children with severe burns. This means integrating physical rehabilitation
and psychological support into the overall treatment plan.

Functional recovery is as important as aesthetic healing, and rehabilitation programs are
essential to prevent contractures and restore mobility to affected joints. The thesis also
emphasizes the crucial role of psychological support, which is vital in helping children and
their families cope with the emotional trauma caused by burns and the long treatment process.

The chapter concludes by emphasizing that a multidisciplinary, personalized approach
based on modern technologies is essential for ensuring complete recovery and improving the

quality of life of children affected by severe burns.

4. Retrospective Clinical Study

This chapter presents a detailed analysis of the results obtained from the retrospective
study conducted at the "Grigore Alexandrescu" Emergency Hospital for Children between
2014 and 2018. The study evaluated a significant number of pediatric patients admitted for
severe burns, aiming to identify the most effective methods of post-burn reconstruction and to
establish a personalized therapeutic algorithm capable of improving the treatments applied in

such complex cases.

Study Population and Data Collection Methodology

The study included a representative sample of pediatric patients aged between 0 and 18
years. Data were retrospectively collected from the patients' medical records, with a series of
clinical and demographic variables considered relevant for understanding clinical evolution
and the success of the applied surgical interventions.

o Age Distribution: Of the 200 patients included in the study, 30% were under 5 years
old, 45% were between 6 and 12 years old, and the remaining 25% were adolescents
aged 13 to 18. These age groups were selected to reflect the different developmental
stages and variable regenerative capacities of children's skin.

o Type and Severity of Burns: Most patients (75%) had third-degree burns, affecting
more than 10% of the total body surface area. Second-degree burns were present in
20% of patients, while 5% had fourth-degree burns, which affected deeper tissues,

including muscles and bones.



e Location of Injuries: Burns localized in critical areas such as the face, neck, and

hands were found in 60% of patients. These locations were associated with a higher

risk of functional and aesthetic complications. Burns on the lower limbs and torso

were present in 40% of cases.

o Etiology of Burns: Thermal burns represented 80% of cases, followed by chemical

burns (10%) and electrical burns (10%). Each type of burn had specific

pathophysiological characteristics that influenced both the choice of surgical method

and the postoperative evolution.

Comparative Evaluation of Post-Burn Reconstruction Techniques

The primary objective of the retrospective study was to comparatively evaluate the

efficacy of different post-burn reconstruction methods used in pediatric patients, analyzing

both aesthetic and functional outcomes, as well as the complications associated with each

technique.

1. Autologous Skin Grafts:

o

Autologous skin grafts were used in the majority of patients with extensive
burns. The study showed that in 70% of cases, the grafts provided effective
coverage of the affected areas, but optimal aesthetic results were achieved
in only 40% of cases, especially in less visible areas. Burns localized on the
face and neck posed a higher risk of hypertrophic scarring, with patients
requiring corrective interventions in 30% of cases to improve the

appearance of unsightly scars.

2. Tissue Expansion:

o

The tissue expansion technique was applied mainly in patients with burns
affecting critical aesthetic areas, such as the face and neck. The results
showed that 85% of patients achieved a satisfactory aesthetic appearance,
and the risk of pathological scarring was significantly reduced. However,
the treatment period was longer, and in 20% of cases, complications related

to patient discomfort during the expansion process were reported.

3. Local Flaps:

o

Local flaps were successfully used in 90% of cases to restore skin around
joints and mobile areas, such as the hands and feet. The results demonstrated
improved functionality and a reduced risk of contractures, particularly in

young patients where the continuous growth of bones and muscles required



flexible surgical solutions. However, in 15% of cases, flap necrosis
occurred, a serious complication that required additional surgical

interventions.

4. Artificial Dermal Matrix:

o

The use of artificial dermal matrix provided excellent results in reducing
hypertrophic scarring, particularly in patients with deep and extensive
burns. In 90% of cases, patients achieved uniform tissue regeneration, and
contractures were avoided in 80% of cases. The disadvantages of this

method included high costs and the need for meticulous postoperative care.

Postoperative Complications and Their Management

A significant part of the retrospective study was dedicated to evaluating postoperative

complications and identifying the risk factors that contributed to their occurrence.

Complications varied depending on the type and severity of burns, as well as the reconstruction

methods used.

1. Postoperative Infections:

o

Infections were recorded in 25% of patients, particularly in those with
extensive and deep burns. Fourth-degree burns and cases with burns in
difficult-to-treat areas, such as the perineal region, presented a higher risk
of infections. The use of prophylactic antibiotics and modern wound care

techniques reduced the incidence of infectious complications.

2. Hypertrophic Scarring:

o

Hypertrophic scarring was one of the most common postoperative
complications, occurring in 30% of patients, particularly those with
extensive burns on the face, neck, and hands. Contributing factors included
burn depth and the use of traditional grafting techniques, which could not

completely prevent the deformation of regenerating tissues.

3. Cutaneous Contractures:

o

Cutaneous contractures occurred in 20% of cases, primarily affecting
patients with burns involving joints. Most contractures required corrective
surgical interventions to restore normal mobility. Intensive physical
rehabilitation was essential in preventing these complications, and the
proposed therapeutic algorithm emphasized the need for early and

continuous rehabilitation.



Long-Term Monitoring and Physical Rehabilitation

One of the central points of the study was the long-term monitoring of pediatric patients.
Results showed that patients who benefited from regular monitoring and intensive physical
rehabilitation had superior functional and aesthetic outcomes compared to those who did not
follow a comprehensive recovery program.

o Physical Rehabilitation: Physical rehabilitation was integrated into the therapeutic
plan for all patients, especially for those with burns affecting joints and mobile areas.
Results demonstrated that intensive rehabilitation programs, including early
mobilization, stretching exercises, and daily physiotherapy, reduced the risk of
contractures and improved overall functionality.

o Psychological Monitoring: A significant component of long-term monitoring was
the psychological evaluation of patients. Children with severe burns were susceptible
to developing psychological problems, such as anxiety and depression. Psychological
support was essential in facilitating social integration and mitigating the emotional

impact of burns.

Personalized Therapeutic Algorithm: Contributions and Benefits

Based on these data, a personalized therapeutic algorithm was developed to guide the
medical team through all stages of treatment, from emergency intervention to long-term
rehabilitation. The algorithm is flexible and adaptable depending on the severity and type of
burns, offering clear recommendations for choosing the most effective reconstruction methods
and preventing complications.

The conclusions of the study emphasize that a multidisciplinary approach integrating
advanced surgery, intensive physical rehabilitation, and continuous psychological support is

essential to achieving the best results in treating children affected by severe burns.

5. Therapeutic Algorithm and Conclusions

The final chapter of this thesis presents a detailed proposal for a therapeutic algorithm
based on the results of the retrospective study and an exhaustive analysis of the specialized
literature on the treatment of severe burns in children. This algorithm synthesizes the
accumulated knowledge and clinical experiences, aiming to offer doctors a structured and well-
defined guide for the optimal management of complex pediatric burn cases. The algorithm is

designed to ensure personalized treatment for each patient, considering essential factors such



as the severity of the lesions, the patient's age, the location of the burns, and the types of

complications that may arise during the recovery process.

Structure of the Therapeutic Algorithm

The therapeutic algorithm proposed in this paper aims to optimize clinical decision-
making by providing a clear framework for the initial evaluation of the patient and step-by-
step guidance for treatment, from the acute phase to long-term recovery. The structure of the
algorithm is designed to be flexible and adaptable, allowing doctors to select the most effective

reconstruction methods based on each patient's specific context.

1. Initial Evaluation of Burn Severity and Patient Stabilization:

e The algorithm begins with a systematic evaluation of the patient's overall condition,
including burn severity (using the Lund and Browder scale to determine the affected
body surface area), burn grade, and a pathophysiological analysis of the injuries.

e Based on the depth and extent of the burns, an emergency intervention plan is
established, including rehydration, correction of electrolyte imbalances, and
prevention of hypovolemic shock.

o At this stage, the algorithm suggests clear protocols for the initial management of
injuries and stabilization of the patient's vital functions, including prophylactic

antibiotic administration to prevent infections and specialized care for burn wounds.

N

. Surgical Intervention Planning Based on Burn Severity and Location:

After patient stabilization, the algorithm guides the medical team in selecting the
most appropriate reconstruction techniques.

o For superficial burns or those affecting less visible or functional areas,
autologous skin grafts, which ensure relatively rapid regeneration, may be
recommended.

o In cases of extensive burns localized in visible or critical areas (face, neck,
hands), advanced techniques such as tissue expansion and local flaps are
suggested to minimize the formation of unsightly scars and preserve joint
mobility.

o The algorithm provides clear recommendations for using artificial dermal

matrix, which has proven effective in reducing hypertrophic scarring and



accelerating tissue regeneration, particularly in third- and fourth-degree

burns.

3. Personalized Reconstruction Techniques:

A key feature of the therapeutic algorithm is the personalization of reconstruction
techniques. It provides specific criteria for selecting the optimal method based on the
patient's age and skin regeneration capacity. For younger patients, where natural
healing capacity is higher, less invasive techniques, such as skin grafts or the use of
biomaterials, are preferred. For older patients or those with deep burns, combined
techniques, including tissue expansion and artificial dermal matrix implants, are

recommended.

4. Physical Rehabilitation and Contracture Prevention:

One of the central points of the algorithm is integrating physical rehabilitation into
the therapeutic plan from an early stage of recovery. Retrospective studies have
highlighted the importance of early rehabilitation in preventing contractures and
maintaining joint mobility, especially in patients with burns localized in critical areas
(neck, large joints). The algorithm emphasizes the need for collaboration between the
surgical team and physiotherapists to create a personalized rehabilitation program
that prevents long-term complications.
o Early mobilization of patients is recommended, combined with stretching
exercises and intensive physiotherapy to maintain the flexibility of grafted

skin and prevent the formation of retractile scars.

5. Long-Term Monitoring and Additional Surgical Interventions:

The algorithm also provides a detailed protocol for the long-term monitoring of
pediatric patients. Children with severe burns require close follow-up, as scars and
contractures may worsen as the child grows. Periodic patient evaluations are
recommended, at intervals of 6-12 months, to monitor scar progression and decide if
additional interventions are necessary to correct contractures or deformities.
o Incase of complications, such as hypertrophic scarring or loss of functionality
in affected areas, the algorithm suggests early corrective surgical
interventions, such as scar revisions or the application of advanced

reconstruction techniques.



6. Integration of Psychological and Social Support:

e The algorithm includes an essential component of psychological and social support,
recognizing the profound impact that severe burns can have on children and their
families. Psychological counseling is recommended from the start of treatment to
help children cope with the emotional trauma associated with accidents and the
recovery process. Psychological support may include individual or group therapy, as
well as counseling for families to help them adapt to the long-term changes in the
child's life.

o The algorithm also proposes periodic psychological evaluations and social
rehabilitation measures to support the reintegration of children into school

and social life, reducing the risk of social isolation and damage to self-esteem.

Conclusions of the Research

The conclusions of the paper emphasize the need for a multidisciplinary and personalized
approach in treating severe burns in children. The research highlights that treatment success
depends not only on the surgical techniques used but also on integrating other essential aspects,
such as physical rehabilitation, psychological support, and long-term monitoring. The study
argues that an advanced surgical approach combined with holistic support offers the best
outcomes for the complete recovery of pediatric patients.

Additionally, the conclusions show that modern technologies, such as biomaterials and
stem cells, can significantly improve tissue regeneration quality and reduce long-term
complications such as pathological scarring and contractures. These innovative technologies
open new perspectives in treating severe burns and suggest future research directions for
optimizing therapeutic outcomes.

The paper concludes that a well-structured therapeutic algorithm guiding the medical
team through all treatment stages—from initial injury management to long-term monitoring—
is essential to ensure comprehensive and effective care for pediatric patients affected by severe
burns. A multidisciplinary approach that combines advanced surgery with intensive
rehabilitation and psychological support is key to achieving the best possible results and

improving the quality of life for children affected by these devastating traumas.

6. Conclusions of the Study
The retrospective study conducted on 476 pediatric patients admitted for the treatment of

post-burn sequelaec has revealed several important conclusions regarding demographic



variables, burn etiology, injury location, the success of surgical interventions, and

postoperative complications. Comparing the results with the literature offers insights into the

effectiveness of both traditional and modern treatment methods, emphasizing the importance

of a multidisciplinary approach in pediatric burn care.

Demographic Variables of the Patients

The study highlighted a variable distribution of patients by age and gender, with a direct

impact on the severity of burns and the need for complex surgical interventions.

Age Distribution: Adolescents (15-18 years old) represented the largest percentage
of total admitted patients, accounting for 27.1%, followed by children aged 6-10
years (25%) and 11-14 years (22.5%). The higher incidence of severe burns among
adolescents can be attributed to increased exposure to high-risk activities and bodily
maturation, which makes sequelae more pronounced, requiring complex surgical
reconstructions. Adolescents also presented a higher risk of scar contractures and
aesthetic complications, especially when injuries affected crucial mobility areas such
as joints and the face.

Children under 5 years old constituted a smaller percentage of cases (8.4%), having
a greater capacity for tissue regeneration but also a higher risk of scar contractures
due to fragile skin and the need for long-term monitoring. According to the literature,
younger children have faster regeneration but are prone to contracture recurrences
due to the growth of bones and the tensioned skin.

Gender Distribution: There was a slight predominance of male patients (52.1%),
who were more frequently affected by flame and electrical burns, compared to female
patients, who were more exposed to scald burns. According to the literature, boys are
more often involved in accidents with a higher risk of burns, with international studies

confirming a similar gender distribution.

Etiology of Burns

The most common burns in the study were flame burns, accounting for 45.6% of cases,

followed by burns caused by hot liquids (33.3%). Electrical burns, though rarer (6.2%), were

associated with deeper injuries and severe functional complications.

Flame Burns were associated with extensive and deep injuries, affecting multiple
layers of the skin and often requiring multiple interventions, including necrotic tissue

excision and skin grafting. This burn type was frequently observed in patients with



severe burns on limbs and the face, leading to a high risk of scar contractures and
hypertrophic scars, especially in joint areas.

Hot Liquid Burns were more commonly seen in younger children and had a better
healing rate due to the shallower nature of the injuries. According to the literature,
hot liquid burns tend to regenerate faster and require fewer complex interventions,
but postoperative monitoring is essential for preventing contractures.

Electrical Burns, although less frequent, were the most severe in terms of functional
damage, requiring multiple reconstructive interventions such as extensive skin grafts

and musculocutaneous flaps.

Location of Injuries and Its Impact on Treatment

The location of the injuries directly influenced the complexity of the treatment and the

long-term prognosis. The most affected regions were the upper and lower limbs, followed by

the face and neck. These locations had a higher risk of scar contractures, limiting joint mobility

and necessitating contracture release and functionality restoration interventions.

Upper Limbs were affected in 58.61% of cases, and scar contractures were common
in large joints, such as elbows and wrists, severely limiting limb functionality. The
literature shows that the upper limbs are the most prone to post-burn complications,
often requiring Z-plasty and skin grafts.

Facial and Neck Injuries represented 30.49% and 14.21% of cases, respectively.
These areas are associated with major aesthetic challenges, with patients often
requiring local flaps to correct and prevent contractures. According to the literature,
facial injuries significantly impact self-confidence and require precise surgical

planning to minimize scarring and maintain function.

Success of Surgical Interventions

Surgical interventions played a key role in preventing complications and improving long-

term functionality. The study showed that skin grafts, Z-plasty, and local flaps were the main

reconstruction methods, each with specific benefits.

Skin Grafts were effective in preventing contractures and restoring the skin surface,
with a success rate of 80%. According to the literature, skin grafts are the standard
method for treating extensive burns, though the need for repeated interventions in

pediatric patients is a significant limitation.



Z-Plasty, used in 34% of cases, was essential for releasing scar contractures and
restoring joint mobility. This method had a success rate of 85% in preventing
contracture recurrence, consistent with the literature confirming its effectiveness in
cases of tight scars.

Musculocutaneous Flaps and Tissue Expansion were used in more complex cases,
providing superior aesthetic and functional outcomes, especially for facial injuries or

severe deformities.

Postoperative Complications

Postoperative complications, such as scar contractures, hypertrophic scars, and

infections, were common among pediatric patients. A total of 42% of patients developed scar

contractures, and 32% had hypertrophic scars.

Scar Contractures particularly affected large joints, limiting mobility and requiring
additional interventions. According to the literature, scar contractures are a common
complication, especially in children, where the skin cannot keep up with bone growth.
Hypertrophic Scars occurred in areas with thin, mobile skin, such as the neck and
shoulders, requiring revision surgery in 33% of cases to improve aesthetic appearance
and prevent functional complications.

Postoperative Infections, reported in 10% of patients, prolonged hospitalization and

required additional treatments with antibiotics and revision of burn sequelae.

Impact of the Multidisciplinary Approach

The study demonstrated that the multidisciplinary approach, which integrated plastic

surgery, physical therapy, occupational therapy, and psychological support, was essential in

improving the quality of life for pediatric patients.

85% of patients who followed physical therapy programs showed significant
improvement in mobility, with a contracture recurrence rate of 30%, significantly
lower than those who did not receive therapy.

Psychological support was crucial for adolescent patients, especially those with
visible scars, with 40% receiving counseling to overcome social stigma and develop

self-confidence.



Final Conclusion

Pediatric burn treatment requires a complex, multidisciplinary approach that integrates
surgical advances, such as skin grafts and Z-plasty, with modern techniques like tissue
expansion and musculocutaneous flaps. These methods have significantly improved patients'
functional and aesthetic prognoses, ensuring full recovery and reducing the risk of
complications. Comparing the study results with the literature shows that the treatments applied
in this study align with international standards, highlighting the effectiveness of these methods.

The multidisciplinary approach plays a crucial role in preventing complications and
improving the long-term quality of life for pediatric patients, by integrating physical, surgical,
and psychological treatment. This holistic approach provides the best chance for complete

recovery and prevents the physical and emotional complications associated with severe burns.

Future Research Directions:

The study on the treatment and management of severe pediatric burns suggests several
future research directions, focused on improving patient prognosis and optimizing
reconstruction techniques and the multidisciplinary approach:

1. Development and implementation of regenerative therapies.

2. Optimization of tissue expansion techniques and development of new biomaterials.

3. Integration of new technologies in the evaluation and monitoring of treatment.

4. Research on the long-term psychological impact on pediatric patients.

5. Study of the effectiveness of physical rehabilitation programs and contracture

prevention.
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