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ABSTRACT

Introduction: Skin, the human body's largest organ, acts as a protective barrier and a visible marker
of health and trauma. In forensic medicine, skin changes are critical in identifying physical abuse,
providing insights into the timing, mechanism, and severity of injuries. These dermatological markers
are essential evidence in clinical assessments and legal investigations. This study delves into the
dermatological manifestations in victims of abuse, analyzing their forensic implications.

Objective: The primary objective of this study is to investigate the dermatological changes observed
in victims of physical abuse, highlighting their histological, biochemical, and forensic relevance to
enhance the detection, documentation, and understanding of abuse.

Methodology: A cohort of 85 patients was studied at Niazi Medical College during June 2021 to
December 2021. Dermatological, histological, and biochemical analyses were performed to assess the
nature and extent of skin injuries. Patients were categorized based on the severity and type of abuse
they endured.

Results: The study identified a high prevalence of bruises (82.4%), lacerations (54.1%), and burns
(28.2%). Histological examinations revealed inflammatory infiltrates, fibrosis, and delayed wound
healing, while biochemical markers such as C-reactive protein (CRP) and malondialdehyde (MDA)
correlated significantly with injury severity.

Conclusion: The findings underscore the critical role of dermatological evaluations in forensic
medicine. Skin changes provide valuable insights into abuse detection and offer robust documentation
for legal proceedings, necessitating interdisciplinary collaboration for optimal outcomes.
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INTRODUCTION

Skin injuries, as one of the most apparent manifestations of physical trauma, are invaluable in forensic
investigations, particularly in the context of abuse. The integumentary system not only serves as the
first line of defense against external insults but also acts as a record keeper, preserving visible and
microscopic evidence of harm inflicted. Victims of abuse frequently present with a range of
dermatological changes—»bruises, abrasions, burns, lacerations, and scars—each of which provides
clues to the nature, timing, and mechanism of the injuries. These visible markers are often the first
indicators of abuse, compelling forensic experts and clinicians to perform thorough evaluations to
uncover the underlying circumstances.[1][2]

Forensic dermatology, a specialized intersection of dermatology and legal medicine, seeks to interpret
these skin changes in a way that bridges clinical observations with judicial needs. Detailed
examinations can reveal patterns of inflicted injuries, help distinguish accidental trauma from
intentional harm, and even identify the tools or methods used to inflict the damage. Beyond what the
eye can see, histological and biochemical changes in the skin provide a more nuanced understanding
of trauma, elucidating the physiological responses to injury and their systemic implications.[3][4]
Bruises, for instance, undergo distinct chromatic changes over time due to hemoglobin breakdown,
allowing forensic timelines to be established. Similarly, burns and scars often carry a history of
prolonged or repeated trauma, particularly when observed in locations atypical of accidental injuries.
Histological analyses, such as those employing Hematoxylin and Eosin staining or
immunohistochemistry, can uncover inflammatory infiltrates, fibrosis, or microvascular damage,
providing evidence even in cases where superficial injuries have begun to heal. Biochemical markers,
including elevated C-reactive protein (CRP) levels and oxidative stress indicators like
malondialdehyde (MDA), often correlate with the severity of injuries, offering additional insights into
systemic responses to abuse.[5][6]

The importance of skin analysis in forensic medicine extends beyond diagnosis and documentation;
it also plays a pivotal role in the psychological and social recovery of victims. For many, the visible
scars of abuse serve as persistent reminders of their trauma, contributing to conditions such as anxiety,
depression, or post-traumatic stress disorder (PTSD). Addressing these injuries comprehensively—
clinically, forensically, and therapeutically—requires a multidisciplinary approach that integrates
dermatology, pathology, psychology, and legal expertise.[7]

Objective:To investigate and analyze dermatological changes in abuse victims, emphasizing their
histological, biochemical, and forensic significance for improved detection and documentation.

METHODOLOGY

This prospective observational study was conducted at Niazi Medical College during June 2021 to
December 2021. A total of 85 patients who experienced documented physical abuse were enrolled
after obtaining informed consent. The study adhered to ethical guidelines, ensuring confidentiality
and minimizing patient discomfort.

Inclusion Criteria:

e Victims of documented physical abuse.

e Age between 18 and 65 years.

e Consent to undergo dermatological and forensic evaluation.

Exclusion Criteria:
e Patients with chronic dermatological diseases unrelated to trauma.
e History of self-inflicted injuries or unrelated medical conditions.
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Data Collection:Comprehensive clinical evaluations were performed to document visible skin
injuries. Each patient’s dermatological changes were recorded, including their location, size, and
nature. Digital imaging and dermoscopy were used for detailed documentation.

Skin biopsies were taken from selected patients for histological analysis. These were stained using
Hematoxylin and Eosin (H&E) and Masson’s trichrome to assess inflammation and fibrosis.
Immunohistochemistry was employed to evaluate inflammatory markers, including tumor necrosis
factor-alpha (TNF-a) and interleukin-6 (IL-6).

Biochemical markers, including C-reactive protein (CRP) and malondialdehyde (MDA), were
measured to assess systemic inflammation and oxidative stress. Follow-up evaluations were
conducted to monitor healing trajectories and identify long-term complications.

RESULTS
Table 1: Baseline Characteristics of Patients
Parameter Mean = SD Range
Age (years) 37.4+£11.6 18-65
Gender (Male/Female) 25/60 -
Time Since Abuse (days) 8.6+3.2 2-15

Table 1 summarizes the baseline demographics of the study population, revealing a higher proportion
of female victims (70.6%). The average time since the reported abuse was 8.6 days, underscoring the
need for timely forensic assessments.

Table 2: Types and Frequency of Dermatological Changes

Dermatological Change Frequency (%)
Bruises 82.4
Lacerations 54.1
Burns 28.2
Scars 42.4

TYPES AND FREQUENCY OF DERMATOLOGICAL
CHANGES

M Bruises MLlacerations mBurns Scars

Table 2 illustrates the distribution of dermatological findings, with bruises being the most prevalent.
Burns and scars were more commonly observed in severe cases, highlighting the correlation between
injury type and abuse severity.

Table 3: Correlation of Biochemical Markers with Abuse Severity
Severity of Abuse CRP (mg/L) MDA (nmol/mL) | Healing Time (days)
Mild 42+15 3.8+0.7 12.3+2.8
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Moderate 6.8+2.1 52+1.1 18.6+3.4
Severe 94+29 6.7+15 25.7+5.2

CORRELATION OF BIOCHEMICAL MARKERS
WITH ABUSE SEVERITY

mCRP (mg/L) = MDA (nmol/mL) mHealing Time (days)
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Table 3 highlights the relationship between biochemical markers and the severity of abuse. Elevated
CRP and MDA levels, along with prolonged healing times, were prominent in severe cases, indicating
systemic inflammation and oxidative stress.

Table 4: Distribution of Bruises by Body Region

Body Region Frequency (%)
Upper Limbs 45.9
Lower Limbs 38.8
Back and Torso 32.9
Head and Neck 28.2

DISTRIBUTION OF BRUISES BY BODY REGION

M Upper Limbs ®Lowerlimbs mBackand Torso mHead and Neck
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Table 4 presents the distribution of bruises across body regions. Bruises on the upper and lower limbs
were the most common, suggesting defensive injuries. Bruises on the back and torso were often
indicative of inflicted trauma.

Table 5: Healing Time Across Injury Types

Injury Type Mean Healing Time (days) | Range
Bruises 10.2 7-14

Lacerations 15.8 12-20
Burns 21.3 18-30
Scars 30.6 25-40

Table 5 compares the healing times of different injury types. Burns and scars exhibited significantly
longer healing durations, highlighting the chronicity and severity of these injuries in abuse victims.

Table 6: Histological Findings in Skin Biopsies

Histological Feature Frequency (%)
Inflammatory Infiltrates 78.8
Fibrosis 65.9
Delayed Epithelial Healing 54.1
Vascular Damage 32.4

HISTOLOGICAL FINDINGS IN SKIN BIOPSIES

W Inflammatory Infiltrates mFibrosis W Delayed Epithelial Healing mVascular Damage

Table 6 outlines the histological findings from skin biopsies. Inflammatory infiltrates and fibrosis
were the most common features, particularly in severe cases. Delayed epithelial healing and vascular
damage further indicated prolonged trauma.

Table 7: Psychological Impact of Dermatological Injuries

Psychological Symptom Frequency (%)
Anxiety 68.2
Depression 54.1
PTSD Symptoms 48.8
Sleep Disturbances 38.8
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PSYCHOLOGICAL IMPACT OF DERMATOLOGICAL
INJURIES

B Anxiety mDepression mPTSD Symptoms  mSleep Disturbances

26%

Table 7 explores the psychological impact of dermatological injuries. Anxiety and depression were
the most frequently reported symptoms, often correlating with the visibility and severity of injuries.
PTSD symptoms were particularly prevalent in victims with burns and scars.

Table 8: Correlation of Injury Patterns with Perpetrator Behavior

Behavior Type Common Injury Patterns Frequency (%)
Physical Assault Bruises, Lacerations 78.8
Intentional Burns Burns 21.2
Repeated Trauma Scars 35.3

CORRELATION OF INJURY PATTERNS WITH
PERPETRATOR BEHAVIOR

mPhysical Assault  mIntentional Burns  mRepeated Trauma

Table 8 examines the correlation between injury patterns and perpetrator behavior. Physical assault
accounted for the majority of injuries, while intentional burns and repeated trauma were associated
with specific abusive behaviors.
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DISCUSSION

The findings of this study highlight the intricate and multidimensional role of dermatological
evaluations in the forensic context of abuse cases. Skin, as the body’s most visible organ, serves not
only as an indicator of immediate trauma but also as a repository of historical evidence, capturing the
physiological and systemic responses to repeated or chronic harm. The study’s analysis of 85 victims
revealed that dermatological injuries—ranging from superficial bruises to deep scarring—are not
merely physical manifestations but also carry psychological, social, and legal implications.[8-11]
The high prevalence of bruises, often located in concealed areas such as the torso and upper limbs,
underscores the deliberate nature of many abusive actions. The distribution of these injuries reflects
attempts to inflict harm while minimizing visibility, a tactic frequently employed by perpetrators to
evade detection. Burns and scars, observed more commonly in severe cases, provide a stark record of
sustained or repeated trauma, often indicative of a prolonged abuse cycle. The correlation of these
findings with biochemical markers like CRP and MDA further establishes the systemic impact of
abuse, linking localized dermatological changes to broader inflammatory and oxidative stress
responses. Such insights not only aid in forensic documentation but also enhance understanding of
the physiological toll of abuse.[12][13]

Histological analyses offer an additional dimension to these observations. The presence of
inflammatory infiltrates and fibrosis in skin biopsies, even in cases where external injuries have
partially healed, demonstrates the lingering impact of trauma at the cellular level. These findings are
particularly significant in legal contexts, where histological evidence can substantiate claims of abuse
in the absence of visible injuries. The study’s integration of histological and biochemical data provides
a comprehensive framework for forensic dermatology, bridging the gap between clinical observations
and judicial requirements.[14][15]

The psychological impact of dermatological injuries cannot be overlooked. Victims often report
heightened anxiety, depression, and PTSD symptoms, particularly when injuries are prominently
visible. The social stigma associated with scars and burns exacerbates these effects, creating barriers
to recovery and reintegration. Forensic evaluations must therefore adopt a holistic approach,
addressing not only the physical but also the psychological ramifications of abuse. This requires
collaboration across disciplines, incorporating inputs from dermatologists, psychologists, and legal
professionals to provide victim-centered care and documentation.[16][17]

From a legal perspective, the detailed documentation of dermatological changes plays a pivotal role
in building cases against perpetrators. High-resolution imaging, coupled with histological and
biochemical analyses, offers irrefutable evidence that can withstand scrutiny in judicial proceedings.
The study’s findings highlight the importance of standardized protocols for documenting and
interpreting skin changes, ensuring consistency and reliability in forensic evaluations. Such protocols
must also account for variables like skin type, age, and comorbid conditions, which can influence the
presentation and healing of injuries.[18][19][20]

CONCLUSION

In conclusion, the study underscores the multifaceted role of skin in forensic medicine, serving as
both a physical record of trauma and a tool for understanding the broader implications of abuse. By
integrating clinical, histological, and biochemical evaluations, the research provides a robust
framework for utilizing dermatological insights in forensic contexts. The findings emphasize the need
for interdisciplinary collaboration, standardized protocols, and victim-centered approaches to improve
outcomes in cases of abuse.
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