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Abstract
Background: Trauma-induced
abortion (TIR)
complex medico-legal challenge
at the

obstetrics and forensic science.

represents a

intersection of

Establishing a definitive causal
link between an alleged
traumatic event and subsequent
pregnancy loss 1s a critical,
yet often difficult, forensic
objective.

Objective: This manuscript
provides a comprehensive
analysis of the pivotal role of
forensic medicine in the

evaluation of TIA. It examines

the essential definitions,
epidemiological context,
relevant legal frameworks,
standardized examination
protocols, and core ethical
considerations that govern

expert practice in this field.
Methods: A narrative review of
the literature was conducted,
synthesizing key information
from authoritative forensic
medicine textbooks, peer-—
reviewed journals, and
international guidelines
pertaining to trauma, pregnancy,
and forensic investigation.
Results: The forensic medical
expert is central to the
objective correlation of
maternal trauma with fetal
demise. This requires a
meticulous, multi-disciplinary

examination of the maternal-
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fetal unit, integrating findings
from gross autopsy,
histopathology, radiology, and
toxicology. Interpretation must
be contextualized within
specific legal statutes, such as

the Medical Termination of

Pregnancy Act, to ascertain
culpability. Principal
challenges include

differentiating accidental from
inflicted trauma, accounting for
the wvariable latency period
between injury and abortion, and
operating within contentious
socio-legal environments.
Conclusion: The forensic
assessment of TIA is an
indispensable component of the
judicial process, providing
objective scientific evidence to
ascertain facts. Future
directions must prioritize the
development of international
standardized protocols, enhanced
interdisciplinary
collaboration, and focused
research into the biomechanics
of pregnancy loss to strengthen
the reliability and impact of
expert testimony in these
sensitive cases.

Keywords: Trauma-Induced
Abortion; Medico-Legal Autopsy;
Blunt Force Trauma; Pregnancy
Loss; Expert Testimony.
Introduction: Trauma complicates
an estimated 5-10% of all
pregnancies, yet it is a direct

cause of abortion in only a small
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fraction of cases, with studies
suggesting a rate as low as 0.19%

in early gestation (Kupresanin &

Kapor-Stanulovic, 20106) . The
medico-legal assessment of
trauma-induced abortion (TIA)

demands a nuanced understanding
that extends Dbeyond physical
injury to include contexts of
intimate partner violence,
sexual assault, and the specific
vulnerabilities of minors
(Campbell & 1999).

Forensic medicine provides the

Soeken,

foundational framework for this
assessment, anchoring its
analysis in legal principles
of actus reus (the act) and
causation (Madea, 2014).

A standardized, evidence-based
approach to TIA is crucial for
advancing forensic practice,
particularly in global contexts
where disparities in legal
frameworks and healthcare access

can obscure true incidence and

complicate management (World
Health Organization, 2020). The
etiology of TIA is
multifactorial, involving not

only the biomechanical forces of
trauma but also predisposing
factors such as adolescent
pregnancy, pre-existing
reproductive health conditions,
and socio-economic determinants
like poverty, which correlate
with increased exposure to risk
(La, Wang, Zhang, & Liang, 2021;

Alipanahpour et al., 2020).
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2. Defining Trauma-Induced
Abortion

2.1. Conceptual and Medico-Legal
Definitions

In forensic medicine, TIA 1is
defined as the termination of a
pregnancy resulting directly or
indirectly from physical or
significant psychological

trauma. This critical definition

distinguishes it from
spontaneous abortion
(miscarriage) and elective

medical termination. A TIA may
result from accidental trauma
(e.g., motor vehicle collisions)
or intentional trauma (e.g.,
assault), the latter potentially
constituting a criminal offense
such as feticide, depending on
jurisdictional law (Spitz,
Spitz, & Clark, 2020) . The
variable 1legal status of the
fetus globally influences
whether pregnancy loss is
prosecuted as a crime against
the ©pregnant woman or as a
separate homicide, directly
impacting the forensic expert’s
reporting (Romanis, 2020).

2.2. Epidemiological
Considerations and Risk Factors
Robust epidemiological data on
TIA remains scarce due to
underreporting, non-
standardized definitions, and
Evidence

diagnostic overlap.

indicates that intentional
trauma, particularly intimate

partner violence, is a
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significant contributor (World
Health Organization, 2021). Key
risk factors include young
maternal age, low socio-economic
status, and the mechanism of
injury, with high-velocity
impacts and directed blunt force
to the

greatest

abdomen
threat by
abruptio placentae or uterine
injury (Patel & Bhatt, 2023).

3. Legal and Ethical Frameworks

posing the

causing

3.1. International and National
Legal Contexts

The legal landscape surrounding
abortion is profoundly diverse,
directly shaping the forensic
expert’s role. In jurisdictions
like India, the Medical
Termination of Pregnancy (MTP)
Act defines legal boundaries for
abortion, rendering any
termination outside its
provisions potentially illegal
(The Medical

Pregnancy Act, 2021). Forensic

Termination of

experts must be conversant with
such statutes to opine on
criminality. International human
rights law also engages with
reproductive rights, influencing
standards for investigating
violence against pregnant women
(Gerards, 2023).
3.2. Ethical

Forensic Practice

Challenges in

The forensic expert operates
under stringent ethical mandates
distinct from <clinical care.

Core principles include
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impartiality (a duty to the

court), obtaining specific
informed consent for forensic
examinations, and maintaining
strict confidentiality (de Boer,
Fronczek, Berger, & Sjerps,
2022; Ferrara, 2024). The expert
must also

navigate societal

controversies surrounding
abortion, ensuring opinions are
grounded solely 1in scientific

evidence, free from personal

bias or external pressure
(Holder et al., 2021).

4. The Forensic Medical
Examination

4.1. Key Components of a

Standardized Assessment
A comprehensive forensic

assessment for suspected TIA

involves a multi-faceted
protocol:
Detailed History: Meticulous

documentation of the traumatic
event, obstetric history, and
gestational age.

. Physical Examination of
the Mother: A full-body
examination to map all injuries,
complemented by a specialized
gynecological assessment.

. Examination of the
Abortus: Formal autopsy of the
embryo/fetus, placenta, and
membranes, including macroscopic
evaluation and tissue sampling
for histopathology to identify
traumatic or anoxic

(Iuliana, 2023).

changes

IJMJ-V3-N2-2025-P- 126



Senthil K.M.[2025]. International Journal of Medical Justice, IJMJ,
Volume 3, Issue 2: July-December 2025 [E-ISSN: 2583-7958]

International ISSN [CIEPS]:

4.2. Advanced Diagnostic and
Forensic Techniques

. Forensic Radiology (Post-
mortem MRI/CT): Essential for
identifying occult fractures and

soft tissue injuries non-
invasively (Ruder, Thali, &
Hatch, 2014).

. Histopathology: Critical
for diagnosing abruptio
placentae and microscopic

evidence of fetal injury (Rajput
& Mellnick, 2022).

. Toxicology and Genetic
Analysis: To exclude
abortifacient substances and, in
cases of sexual assault, to
identify potential paternal DNA
(Patwa, Sharma, & Flora, 2022).
Specialized techniques like the
"Withdrawal of Embryo/Placenta"
(WEP) procedure allow for intact

retrieval and examination of

early gestation products
(Bitzer, Prager, Shields, &
Saini, 2022).

5. Conclusion and Future
Directions

The forensic medicine expert
serves as a cornerstone in the
objective investigation of
trauma-induced abortions,
providing essential scientific
clarity to distinguish between
natural, accidental, and
criminal pregnancy loss.

Future efforts must focus on:
(1) developing international
standardized examination and

reporting protocols; (2)
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enhancing interdisciplinary

collaboration between forensic

pathologists, obstetricians,
radiologists, and legal
authorities; (3) advancing
research into the precise

biomechanics of pregnancy loss;
and (4) continuous professional
education on evolving legal and
ethical landscapes. By adhering
to the highest standards of

scientific rigor, forensic
medicine remains an
indispensable tool in the

pursuit of Jjustice for wvictims

of trauma-induced pregnancy
loss.
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