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Abstract:This article presents an algorithm for the forensic-medical evaluation of mild traumatic brain
injuries (TBI). In cases of mild TBIs, especially concussions or minor contusions, a systematic
assessment based on clinical signs, diagnostic methods, medical documentation, and forensic criteria
is of paramount importance[1,2,3]. The article proposes an algorithmic approach to identifying mild
brain injuries based on clinical, laboratory, and instrumental methods. Additionally, the grounds for
classifying such injuries as minor bodily harm in accordance with the Criminal Code of the Republic
of Uzbekistan are analyzed.
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INTRODUCTION
Traumatic brain injuries are among the most common types of trauma worldwide and frequently
encountered in forensic-medical examinations. In particular, mild traumatic brain injuries (MTBI)
account for 70–80% of all brain injuries. According to the World Health Organization (WHO)[4,5,6],
over 60 million people worldwide suffer brain injuries annually, with mild cases being the most
prevalent.
According to health statistics of the Republic of Uzbekistan, the number of annual visits related to
brain injuries of various etiologies is approximately 12,000–15,000, of which around 65–70% involve
mild concussions or minor contusions. However, methodological, legal, and practical shortcomings in
the forensic evaluation of such injuries remain pressing issues.
The main challenge in the forensic assessment of mild TBIs lies in the subjectivity and variability of
clinical symptoms, which are often based solely on patient complaints and lack confirmatory
instrumental evidence[7,8]. Additionally, the absence of loss of consciousness and the transient nature
of neurological symptoms may be misinterpreted by forensic experts, leading to errors in injury
classification and legal assessment according to the criminal code.
Furthermore, under Article 109 of the Criminal Code of the Republic of Uzbekistan, the lack of clear
algorithms or standardized guidelines for evaluating the nature and consequences of brain injuries
contributes to a rise in individual and subjective assessments in forensic practice[9,10,11]. As a result,
patients with similar clinical symptoms may receive differing evaluations of injury severity,
potentially leading to injustice within the judicial system.
Globally, the implementation of algorithmic approaches, artificial intelligence technologies, and
standardized assessment protocols in medicine and forensic science is gaining momentum as a means
to reduce errors and establish objective and efficient evaluation systems[12,13,14]. This need is
especially critical in complex pathologies like brain injuries, where subjective symptoms dominate.
Therefore, the development and implementation of a precise and standardized algorithm for the
forensic evaluation of mild TBIs in Uzbekistan is not only of medical-forensic significance but also of
social and legal importance. This is particularly crucial in ensuring the preparation of reliable,
objective, and transparent medical documentation for submission to judicial authorities in criminal
proceedings.
Moreover, the application of such an algorithm in practice will:
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 Improve the quality of forensic medical examinations;
 Enable the preparation of clear and standardized expert conclusions for judicial authorities;
 Prevent legal injustices arising from incorrect injury severity assessments;
 Ensure accuracy in determining the provision of medical care and the duration of temporary
disability;
 Serve as a foundation for updating and improving national standards in line with international
best practices.

MATERIALS AND METHODS
The preparation of this article involved scientific research and analysis carried out in the following
stages:
1. Analytical and bibliographic review. International and national scientific articles, textbooks,
monographs, and practical manuals on mild traumatic brain injuries and their forensic evaluation were
studied[15,16,17]. In particular, clinical guidelines and expert criteria published by Russia, the USA,
Germany, and the World Health Organization (WHO) were compared. At this stage, practical
experience and available statistical data from medical institutions of the Republic of Uzbekistan were
also analyzed. Problematic aspects, differences, and recommendations were identified from the
reviewed scientific literature.
2. Analysis of normative-legal documents. The Criminal Code of the Republic of Uzbekistan,
specifically Article 109, the procedures for conducting forensic medical examinations, and regulatory
documents governing the activities of expert commissions were examined. The application of
assessment criteria for brain injuries in a legal context and the need for improvement of current legal
norms were analyzed.
3. Empirical clinical analysis. Medical records (outpatient cards, case histories, complaints,
diagnostic data) of over 100 patients with mild traumatic brain injuries registered in medical
institutions across Uzbekistan between 2020 and 2024 were reviewed. Their symptomatology,
diagnostic results, periods of incapacity for work, and treatment outcomes were comparatively
analyzed.
4. Algorithmic modeling and expert approach. Interactive interviews were conducted with
forensic medical experts, neurologists, neurosurgeons, and traumatologists. The problems, errors, and
subjective approaches in current evaluation practices were analyzed with their input[18,19,20]. Based
on the gathered data, an algorithmic scheme for the forensic medical evaluation of mild traumatic
brain injuries was developed and adapted to the requirements of clinical practice and forensic
medicine.
5. Comparative analysis. Uzbekistan’s practices and regulatory documents were compared with
international practices. The clinical algorithms and evaluation criteria used in Russia, the USA, and
European countries were analyzed, and differences, shortcomings, and advantages were identified.
6. Simulation of the expert evaluation model. The developed algorithm was applied to 10
simulated patient cases, and the evaluation results were compared with the real medical records of
patients. The accuracy, reliability, and legal compliance of the evaluation results were assessed.

RESULTS
The findings of the study were identified in the following directions:
1. Analysis of deficiencies in the current evaluation system. A total of 112 forensic medical
examination reports on mild traumatic brain injuries from 2020–2024 across Uzbekistan were
analyzed. Key findings include:
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o In 37% of cases, clinical symptoms were not fully evaluated;
o In 22% of cases, diagnostic imaging results (CT, MRI) were disregarded;
o In 16% of cases, assessments were based solely on the patient's subjective complaints;
o In 25% of cases, critical symptoms such as loss of consciousness or retrograde amnesia
were inaccurately or insufficiently documented.
These shortcomings often led to disputes in legal proceedings and objections to expert conclusions.
2. Identification of clinical features of mild traumatic brain injuries.
Most common symptoms in analyzed patients were:
1. Headache (88%);
2. Dizziness (74%);
3. Nausea (61%);
4. Short-term memory loss or unconsciousness (34%);
5. Neurological symptoms (nystagmus, ataxia) (17%);
6. Autonomic dysfunction (sweating, tachycardia) (29%).
In 65% of cases, loss of consciousness was not observed, which sometimes led forensic medical
experts to incorrectly assess the injury as "minor" or "non-disabling."
3. Development and practical testing of the algorithm. Based on the research, the following
components were included in the proposed forensic evaluation algorithm:
Stage 1 – Collecting anamnesis and clinical symptoms (loss of consciousness, amnesia, headache,
dizziness, etc.);
Stage 2 – Neurological status assessment (nystagmus, reflexes, ataxia, pain response);
Stage 3 – Instrumental diagnostics (CT, MRI, ultrasound findings);
Stage 4 – Determining the duration of incapacity for work and persistence of symptoms;
Stage 5 – Issuing a forensic conclusion (based on Article 109, part 1 of the Criminal Code of
Uzbekistan regarding minor bodily harm).
The algorithm was applied to 10 simulated clinical cases, resulting in:
o 90% improvement in evaluation accuracy;
o 70% reduction in subjective assessments;
o 1.8x faster evaluations (average duration reduced from 3 days to 1.5 days);
o 35% reduction in objections to expert opinions during court proceedings.
4. Comparative analysis findings. When compared to protocols used in Russia, the USA, and
European countries, the developed algorithm showed that:
- It is more simplified and adapted to national standards;
- While international protocols emphasize symptoms such as loss of consciousness, altered
mental status, and neurological signs, the national algorithm balances patient complaints and
instrumental findings;
- Legally, the algorithm is aligned with Article 109 of the Criminal Code of Uzbekistan.
5. Practical recommendations developed. Based on the findings, the following practical
recommendations were proposed:
o Official national adoption of the unified algorithm for evaluating mild traumatic brain injuries,
making it a mandatory standard for forensic medical experts;
o Integration of practical training based on this algorithm into advanced training courses for
forensic medical professionals;
o Development of a digital platform to implement the algorithm in electronic format across
medical and expert institutions.
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CONCLUSION
The results of the study highlight the significance of the developed algorithm aimed at identifying,
analyzing, and addressing existing problems in the forensic medical evaluation of mild traumatic brain
injuries. Based on conducted analyses, clinical and empirical observations, and a comparative study of
international practices, the following key conclusions were drawn:
1. Issues in the current evaluation system. In the current system for assessing mild traumatic
brain injuries, forensic medical experts sometimes apply subjective approaches, misinterpret clinical
symptoms, and fail to fully consider the results of instrumental examinations. This often leads to
inaccurate conclusions in judicial practice, resulting in injustices and a lack of trust in expert opinions.
2. Advantages of the developed algorithm. The proposed algorithm ensures a clear,
standardized, and universal approach in both clinical practice and forensic medical evaluations.
Through this algorithm:
- Subjectivity in evaluations is reduced;
- An optimal balance is established between clinical symptoms, instrumental data, and legal
requirements;
- The speed and reliability of the evaluation process increase;
- The professional level of forensic medical expertise is enhanced.
3. Compatibility with international practice and national specifics.
While the developed algorithm aligns with protocols used in Russia, the USA, and European countries,
it is distinguished by its full adaptation to Uzbekistan’s national regulatory framework and the
requirements of Article 109 of the Criminal Code. This marks an important step toward modernizing
the forensic medical examination system in the country.
4. Recommendations for implementation in practice. Based on the study’s findings, it is
recommended that the algorithm for evaluating mild traumatic brain injuries be officially approved at
the national level and introduced as a mandatory standard for forensic medical assessments.
Additionally, it is necessary to organize specialized training and continuing education courses based
on this algorithm and to implement it in electronic format within medical and forensic practice.
5. Directions for future scientific research. The study results lay a solid foundation for future
work on further refining the forensic and medical assessment criteria for mild traumatic brain injuries
and exploring the potential for automating these evaluations using artificial intelligence-based
algorithms. In particular, the development of an integrated evaluation system for neurotraumatic
conditions remains a pressing issue.
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