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▪ Stabile characteristic and to indicate only human activities make caffeine a 

significant biomarker for wastewater-based epidemiological (WBE) 

analyses.

▪ WBE studies have been started by detecting cocaine in surface waters and 

today it continues to be applied in evaluations related to public and 

environmental health. Therefore, it is important to develop a fast and 

reliable analytical method for caffeine in surface water. The aim of the 

study was to validate a comprehensive method for caffeine in surface 

water with high precision, accuracy, recovery and low quantification limit.

Liquid chromatography

▪ CORTECS® C18 Column (2.7 μm, 100 × 2.1 

mm) from Waters (MA, USA)

▪ The total run time: 6 min

▪ Flow rate: 0.5 mL/min

▪ Mobile phases (A) 2 mM ammonium 

formate in 0.1% formic acid in ultrapure 

water and Mobile phases (B) 2 mM

ammonium formate in 0.1% formic acid in 

MeOH

▪ Gradient elution

▪ The column temperature: 50 °C

▪ The injection volume: 100 μL

▪ Cocaine-d3 was used as internal standard

(ILIS)

▪ The chromatogram of caffeine and cocaine-

d3 were determined at 2.04 and 2.44 min, 

respectively

Mass Spectrometry

▪ AB Sciex Triple Quad

5500 LC-MS/MS  

▪ ESI/positive-ion mode

▪ Caffeine Precursor 

ion/Product ion1/Product 

ion2: 195.1/138/110 

(m/z)

▪ IS: 5500 V

▪ TEM: 450 °C

▪ CUR: 25

▪ CAD: 6

▪ GS1: 30 / GS2: 35

▪ Collision Gas: N2

▪ EP: 10

▪ CXP: 8

▪ DP: 80

▪ MRM Scan mode

▪ Dwell Time: 250 msec

100 mg/L caffeine stock solution in 
MEOH from solid form

1 mg/L caffeine intermediate solution 

Working solution range was between 
0.1 ng/mL and 100 ng/mL caffeine, 

including 10 ng/mL ILIS solution 

Method Validation

Measurement Uncertainty 

✓ The assay was validated according to Eurachem and ICH 

Q2(R1) guidelines.

Figure 1.The chromatogram of MeOH (as blank)
Figure 2.The chromatogram of caffeine

(dark-colored)

▪ Linearity

y = 46888x + 9740,9
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▪ LOD, LOQ

ng/mL

LOD 0.165

LOQ 0.548

▪ Precision and trueness

Parameters Concentration

(ng/mL)

Mean

(ng/mL)

RSD% ANOVA Trueness(%)

F-value Sig.

Intraday 

repeatability

0.5

5

100

0.545

4.421

93.30

5.52

7.47

5.25

Interday

repeatability

0.5

5

100

0.535

4.469

95.080

6.64

7.33

4.91

1,874

1,971                 

1,279                          

0,172

0,158

0,294

103.2-109

87.22-92.52

93.3-96.55

▪ Ruggedness

Robustness of the method was determined by changing the column oven temperature

and different analyst studies. The results were also evaluated by the Student’s t-test

(α=0.05) and no significant difference was observed between analysts and the

column oven temperatures.

This is the first comprehensively developed and validated method to detect caffeine in

surface waters with high precision, accuracy and recovery. Further studies including

metabolites of caffeine should be conducted to extend the method; which can be easily

applied to wastewater to monitor human dynamics of the region with evaluating

previous WBE studies.

COMPREHENSIVE METHOD VALIDATION OF CAFFEINE AS AN 

ANTHROPOGENIC MARKER IN SURFACE WATER BY LC-MS/MS
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Experimental Plan

Methods

Background and aims Results

▪ Selectivity

Conclusions

r2=0.997

x value standard uncertainty 

(u)

relative 

uncertainties

Precision (İnter-day 

repeatability)

1 0.063 0.063

Precision (İntra-day 

repeatability)

1 0.062 0.062

Trueness 97.16 1.007 0.0103

Linearity 25 1.392 0.055

Combined relative 

uncertainty

0.104

Expanded relative uncertainty 0.21

▪ Measurement Uncertainty

Sources of uncertainties, combined and expanded relative uncertainty

SPE Extraction

▪ Three tap water samples were used as real samples to check out and 

approve the developed method. 

▪ Fifty mL tap water samples were prepared with a final concentration of 

10 ng/mL ILIS and 50 ng/mL caffeine inside. 

▪ Blank tap water samples including ILIS only were also used as blank 

sample to assess whether there was any contamination in tap water. 

▪ No filtering process was needed before extraction step. 

▪ SPE method was performed using ISOLUTE C18 cartridges (500 mg, 6 

mL).

▪ Efficiency of Extraction

Considering the extraction efficiency for recovery studies, extracted samples (50 

ng/mL caffeine) were measured in triplicates using the developed method. 

Extraction recovery was calculated 93.3% on average and these results showed 

that the recovery of this developed method was satisfactorily.
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GEOGRAPHICAL INFORMATION SYSTEM BASED SPATIAL ANALYSIS 
OF TRAFFIC ACCIDENTS IN ISTANBUL

Introduction
Hundreds of thousands of people die because of traffic
accidents in the world. This chart has become the
problem of every country so transport authorities
implement strategies to minimize road traffic accidents.
It is seen that accidents that case severe losses in
countries are more frequent in some regions. It is of
great importance to identify these areas where accidents
occur more frequently based on fast and firm data. It
has become necessary to identify the hot spots and take
essential preventions.

With the developments in spatial information
technologies, Geographic Information Systems (GIS) is
becoming more and more widespread in spatial
evaluations of forensic events. GIS is a collection of
software, hardware and applications used to capture,
archive and process spatial data, to reveal new
information about the data through analysis of these
data and to present the information studied with maps
and graphs.

Aim
The aim of this study is to determine the hot spots of
traffic accidents in Istanbul and to create a data analysis
report that have been carried out in Istanbul between
January 1, 2017 and December 31, 2017. Spatial data
obtained from traffic reports generated by the Istanbul
Traffic Specialization Department were primarily
evaluated by GIS for the determination of land points.

Methods
The data sets were created using Microsoft Office
Excel program, taking into account the temporal
data, spatial data, daylight conditions, weather
conditions, accident type and the characteristics of
the data related to the accident result, which were
stated in the reports.

Result and Discussion
The distribution of the data sets’ results, analyzes on the
map created with the mentioned methods are given in
detail in Figures (Fig1-6) and Graphs (Fig 6-7). Accident
investigation reports across the Turkey have been
prepared by Traffic Specialization Department with
11162 files in 2017 at Council of Forensic Medicine and
it was determined that 1568 (14.04%) accidents occurred
within the provincial borders of Istanbul (Fig 1). These
cases were classified in three as; action for damage,
investigation and criminal cases. It was determined that
494 accidents (32.39%) occurred on the Anatolian side
and 1031 (67.61%) occurred on the European side. The
districts with the highest number of accidents are
Küçükçekmece with 89 accidents, Kadıköy and Esenyurt
with 58 accidents.

Conclusion
By establishing a GIS system with the most relevant and
accurate accident data sets, accident data can be easily
accessed and the spatial characteristics of this data can be
extracted, analyzed and displayed.
This system is considered to be advantageous in terms of
being fast to obtain the correct information, providing
data storage and revealing the whole picture in a striking
way.

Fig 1. Display of  accident numbers on the chart and map 
according to the region where the accident occurred.

Fig 2. Graphic and map view of  total accident numbers by district.
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Fig 3. The view of  the accident numbers on the graphic 
map according to the time zones in which the accident 
occurred.

Fig 4. Graphical and map view of  accident numbers 
according to accident results.

Fig 7.Graphical 
view of  accident 
numbers 
according to the 
month of  the
accident.

Fig 8. Graphical 
view of  accident 
numbers by day 
of  the accident.

Fig 6. Graphic and map view of  the distribution of  fatal 
accidents by districts.
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Fig 5. View of  the distribution of  accident hot spots in 
Küçükçekmece district on the map. (Highest number
district)
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Misinterpretation of post-mortem artefacts could lead to serious suspicion about the

cause and manner of death. Histological examination should be considered for

accurate forensic diagnosis.

A 79-year-old woman(1.) and a 76-year-old man(2.) were found dead with no

traumatic injuries established. Autopsies requested by the relatives were performed.

(1.) No visible traumatic injuries of the neck area were established. Cyanosis was

found as well as spotty haemorrhagic infarcts on the posterolateral aspect of the

neck. The internal examination revealed fracture of the right horn of the hyoid bone

and the thyroid cartilage, haemorrhages in the surrounding soft tissue, dark liquid

blood, spotty haemorrhagic infarcts under the pleurae, haemorrhages on the right

side of the neck next to the mandibular angle. No material was collected for

histological processing. It was concluded that the cause of death was mechanical

asphyxia due to strangulation. A re-autopsy confirmed the fracture of the horn of

hyoid bone and haemorrhage surrounding the fracture and ahead of the horn of

thyroid cartilage. Opening of the coronary arteries in the neck revealed severe

sclerosis with occasional ulcerations. Despite the advanced post-mortem changes,

the histologic examination confirmed ischemic stroke and a large pervious

myocardial infarction on the anterior wall of the left ventricle.

(2.) No visible traumatic injuries of the neck area were established. The internal

examination revealed no fracture of the hyoid bone or its horns, and no hemorrhages

in the surrounding tissues. A fracture of the right horn of thyroid cartilage with no

displacement was found, with a limited dark-reddish suffusion on the tissues around

the fracture. Point-like hemorrhages on the pleura were found. Opening of the

coronary arteries and the aorta revealed multiple atherosclerotic plaques with

ulcerations. A mechanical asphyxia due to strangulation was pronounced the cause

of death. Additional histological examination was ordered which revealed that the

cause of death was lobular confluent pneumonia and a myocardial infarction due to

atherosclerotic lesions as a complication of a plaque disruption. The fractured horn

of thyroid cartilage was an artefact as not performing the section of the neck organs

in-situ but removing them outside the corpse and thus breaking the horn

unintentionally.

ABSTRACT

RESULTS

Her room and his room shared a balcony, so he tried to look inside from the balcony.

He saw his landlady lying on the floor, looking dead. She had fallen by the bed on

her left side. Reddish substance had come out of her mouth. He called an

ambulance, and the crew pronounced her dead. There was pronounced rigor mortis

indicating that she had been dead for 20 hours. The police were called to the scene

to conduct an inspection. During the visual inspection conducted on August 26,

2019, the police did not find any signs of robbery. The room was full of clutter and

very messy. There wasn’t a forensic pathologist present during the visual inspection

conducted by the police, but the ambulance crew had determined that there were no

traumatic injuries. The body was carried out on a blanket to the lift. On the next day,

August 27, 2019, a second inspection of the home was carried out. A third

inspection was carried out in the autopsy room. On August 28, 2019, an autopsy was

performed on the body, which determined intense post-mortem patches which when

pressed disappeared and then slowly reappeared.

CASE REPORT 1

A 76-year-old man was found dead on the bed by his assistant. The corpse was cold

with no external traumatic injuries. The man had a long-term arterial hypertension

and ischemic heart disease. In 2008, he suffered an ischemic brain stroke with right

latent hemiparesis. He had difficulty in walking, so he needed an assistant to take

care of him. Initially, his son had suspicion that his father died because of

overdosing the medications he had been taken. An autopsy requested by the

relatives was performed 10 days after the death and the corpse was stored in a

chamber until then.

CASE REPORT 2

CONCLUSIONS

Incorrect autopsy technique was used, incomplete autopsy was performed on the

neck organs, hemorrhage was mistaken for suffusion. Homicide as the cause of

death was indisputably ruled out and the forensic conclusion was inaccurate.
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INTRODUCTION

To improve forensic performance, increase the use of virtual autopsy and limit the

use of special dissections which disfigure the face of the deceased.

The external examination of the neck area did not determine any visible traumatic

injuries. Cyanosis was found, as well as spotty hemorrhagic infarcts on the

posterolateral aspect of the neck and shoulder areas. There were also hemorrhages in

the abdomen and upper limbs. Single bruises were also found in the upper limbs.

The internal examination revealed: fracture of the right horn of the hyoid bone and

the thyroid cartilage, hemorrhages in the surrounding soft tissue, dark liquid blood,

spotty hemorrhagic infarcts under the pleurae, hemorrhages on the right side of the

neck next to the mandibular angle, the area of the shoulder blades and both armpits.

No material was collected for histological processing. No vaginal or buccal swabs

were taken for semen detection tests. The body was kept in a chamber at -4 degrees

Celsius. It was concluded that the cause of death was mechanical asphyxia due to

strangulation.

The two tenants were examined, and no signs of struggle were found on them. They

also took a polygraph test which did not detect any false answers.

Due to the above-mentioned facts, the prosecutor ordered a re-autopsy.

The re-autopsy confirmed only the fracture of the horn of the hyoid bone,

hemorrhaging around that fracture and in front of the horn of the thyroid cartilage,

which wasn’t fractured, and those neck structures were not completely skeletonized.

It was found that the carotid arteries in the neck had not been opened during the first

autopsy. Opening of the arteries revealed severe coronary sclerosis with occasional

ulcerations. Despite the advanced post-mortem changes, the histologic examination

found evidence of ischemic stroke and a large pervious myocardial infarction on the

anterior wall of the left ventricle.

Maria Grozeva, Rossen Hadjiev, Georgi Gergov

BALKAN ACADEMY OF FORENSIC SCIENCES 2021, 12th annual scientific meeting: 24 – 26 September 2021

CASES OF FORENSIC MEDICAL AUTOPSY MALPRACTICE

KEYWORDS

Forensic medical malpractice, autopsy, mechanical asphyxia, strangulation

RESULTS

The external examination determined an absence of rigor mortis. There were fixed

purplish-red post-mortem patches on the posterior uncompressed surfaces of the

body. Тhe eyelids were tightly closed and the eyeballs were properly positioned into

the orbits. No visible traumatic injuries of the neck area were established. Trophic

changes were established on both legs. The internal examination revealed no

fracture of the hyoid bone or its horns, and no hemorrhages in the surrounding

tissues. A fracture of the right horn of the thyroid cartilage with no displacement was

found, with a limited dark-reddish suffusion on the tissues around the fracture.

Point-like hemorrhages on the pleura were found. Opening of the coronary arteries

and the aorta revealed multiple atherosclerotic plaques with ulcerations.

A mechanical asphyxia due to strangulation was pronounced the cause of death

which led to acute heart and respiratory failure.

Additional histological examination was ordered which revealed that the cause of

death was a lobular confluent pneumonia and a myocardial infarction due to

atherosclerotic lesions as a complication of a plaque disruption. The fractured horn

of the thyroid cartilage was an artefact as not performing the section of the neck

organs in-situ but removing them outside the corpse and thus breaking the horn

unintentionally.

METHODS

Autopsy, re-autopsy, stereomicroscopic and histological examination.

A 79-year-old woman was found dead in her home by one of her tenants, with

whom she had signed a rental agreement. The woman also had another tenant. She

was last seen on the evening of August 25, 2019. The next morning, the tenant left

for work. He got back home at around 5 pm on August 26, 2019, and noticed that

the woman was missing. He became suspicious and tried to open the door of her

room, which was locked.

Stereomicroscopic and macroscopic image of the hyoid bone. The hyoid bone has

multifragmenting structure and there is no fracture. Histology samples of lungs: circulatory changes

Histology samples of myocardium: Myocardial infarction



Konu Başlığı

Background and
Aims

Conclusions

Methods

Research on aggressive behavior has
shown that; their genetics and the
environment they live in are held
responsible for the variability of
aggressive attitude among individuals.
Dopamine and serotonin, which are
chemicals produced in the human body,
are metabolized by monoamine oxidase
(MAO-A), and it is known that this
pathway has an important effect on the
determination of personality traits.
Studies have shown that there is an
inverse relationship between blood
levels of 5-hydroxyindolacetic acid (5-
HIAA), the main metabolite of serotonin,
and aggressive behavior and tendency
to violence. It was planned to obtain a
meaningful result by examining the
variations of MAO-A, COMT, 5-HTT,
5HT1A, TPH1 and TH genes, which are
known to be related to the behavioral
characteristics of individuals.

The results of the study
will be published later. In
addition, the basis of the
study will be determined
by showing the concrete
reflections of the effects
of genes on behaviors
with the statistical data
obtained.

In this context, an
analysis based on the
genetic basis of the
phenomenon of violence
in terms of forensic
sciences has been made
to determine how the said
genes in athletes affect
people in terms of
behavior and the results
will be shared later.
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From this point; MAO-A (Monoamine Oxidase A), COMT
(Catechol-O-methyltransferase), 5-HTT (Serotonin Transporter),
5HT1A (Serotonin 1A Receptor), TPH1 (Tryptophan Hydroxylase
1), and TH (Tyrosine Hydroxylase) genes which exist in the
literature and are known to be related to behavioral characteristics
of individuals were examined in samples taken from individuals
and it was planned to obtain a meaningful result. Within the scope
of the study, it was planned to collect samples from licensed
athletes who were engaged in 20 Kick Boxing sports and actively
working in this branch. Mouth swab samples obtained after
obtaining consent from each of the athletes were included in the
study.

Results
Results

Resoruce



DNA-ANALYSIS OF MIXED TRACE EVIDENCE AND KINSHIP DETERMINATION USING THE Y FILLER PLUS™ PCR AMPLIFICATION KIT FOR Y-CHROMOSOME IDENTIFICATION
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Background and aims: In expert practice, Y chromosome analysis is an excellent method for detecting the presence of male DNA in mixed
traces, for identifying unknown men or for establishing kinship. The goals of the research were to identify a minimal male component in
mixed biological samples, as well as to identify unknown deceased men or to determine genealogical relationships.

Methods: DNA isolation - AutoMate Express Forensic DNA Extraction System. DNA assessment via Real-Time PCR system 7500 with
Quantifiler ™ Trio DNA Quantification Kit. SimpliAmp PCR ™ Thermal Cycler. DNA profiles for Y chromosome STR´s markers with Yfiler ™ Plus
PCR Amplification Kit and for autosomal STRs with NGM Detect ™ PCR Amplification Kit. KE of 3500 Series Genetic Analyzers for Human
Identification (Life Technologies), computer analysis of Gene MapperTM v1.2 Full Software, for HID analysis.

Results: usually in the study of mixed traces containing female and male genetic material, the female component prevailed quantitatively
in studies of autosomal genetic markers. Additional alleles suggestive of a complex male genetic profile were also reported. We took a direct
amplification approach using the 25 Y-chromosome markers contained in the Yfiler ™ Plus PCR Amplification Kit, thus directly eliminating the
female component by deriving Y chromosome profiles in the mixed sample.

To identify deceased individuals, referring to the genealogical determination for the transmission of Y chromosomal information in a direct
male line, we used comparative samples from presumed uncles and cousins.

Conclusions: The Y chromosome analysis is a successful method for detecting the presence of male DNA in mixed traces, or excluding a
subject as a male cell donor. After numerous studies, we confirmed the benefit of sequential use of primary autosomal STRs analysis and
secondary Y-STRs test, and in some cases direct Y chromosome determination is justified.

Introduction: The Y-chromosome analysis of mixed trace evidence is a successful method of male DNA detection, or exclusion of the
suspected donor of the cellular material (Schiermeier, 2001). After performing numerous studies, the forensic expertise group on sexual
assaults SAFER, founded by the National Justice Institute /USA/, published a document that suggests the consequent application of primal
autosomal STRs analysis and a secondary Y-STRs test (NIJ, 2017), as this method has been developed by other scientists as well (Hanson &
Ballantyne, 2014; Hanson & Ballantyne, 2016; Purps, Geppert, Nagy, & Roewer, 2015).

In order to isolate and determine the weaker male component of the female/male mixed traces, the best method nowadays is the
Capillary Electrophoresis (Köcher et al., 2018) (Just, Moreno, Smerick, & Irwin, 2017).

In cases of violent crimes, the Y-chromosome analysis could be viewed as the “last resort” technique in the gathering of evidence and
investigation of unknown culprits, and to lower the list of suspected individuals (Qian et al., 2017; Yao et al., 2016).

Materials and Methods:
1. DNA extraction from biological material – epithelial cells, blood, semen etc. found on the evidence, and comparative material from the

known individuals was conducted with the AutoMate Express Forensic DNA Extraction System with PrepFilter Express ™ Forensic DNA
Extraction Kit /Thermo Fisher Scientific/.

2. PCR /polymerase chain reaction/ of the samples was conducted in two stages on the following:
Real-Time PCR system 7500 (Life Technologies) with PC Notebook, for HID analysis - with Quantifiler™ Trio DNA Quantification Kit and

analysis of the existent DNA by quantity and quality with the HID Real- Time PCR Analysis Software v1.2;
PCR machine SimpliAmp™ Thermal Cycler, 96 x 0,2 ml (Life Technologies).
DNA profiles for Y chromosome STR´s markers with Yfiler ™ Plus PCR Amplification Kit and for autosomal STRs with NGM Detect ™ PCR

Amplification Kit.
3. Fragmented analysis:

The fragmented analysis was conducted on the 3500 Series Genetic Analyzers for Human Identification (Life Technologies) by a 8
capilary electrophoresis (with 3500 POP- 4™ Polymer) with lazer fragment detection and computer analysis of Gene MapperTM v1.2 Full
Software, for HID analysis.

The control and standardization of the analysis were carried out by;
- positive control - DNA Control 007;
- negative control - NС;
- matrix Standart - Matrix Standart kit DS- 37 (6- FAM™, VIC™, TED™, TAZ™, SID™, LIZ™ dyes)- for NGM Detect™ Kit (Applied 

Biosystems);
- matrix standart - Matrix Standart kit DS- 36 (6- FAM™, VIC™, NED™, TAZ™, SID™, LIZ™ dyes)- for Yfiler™ Plus Kit (Applied 

Biosystems);
- Internal standart - GeneScan™ 600 LIZ™ Size Standart v2.0;
- internal qualitative control markers - IQCS и IQCL.
- allele witness (NGM Detect™ Allelic Ladder) for the corresponding STR markers validated and applied in NGM Detect™ Kit (Applied 

Biosystems);
- allele witness (Yfiler™ Plus Allelic Ladder) for the corresponding Y-chromosome STR markers, validated and applied in Yfiler™ Plus 

PCR Amplification Kit (Applied Biosystems).

Results and Discussion: In the practice of the DNA laboratory of the Clinic of Forensic Pathology and Deontology at the “Alexandrovska”
University hospital – Sofia, when techniques and analyses needed for the so called “male identification” via the Y-chromosome markers are
required, the following was determined:

In standard practice, when mixed male and female trace evidence are being analyzed, the female component quantatively prevails, which
is visualized via the female alleles when autosomal genetic markers in the NGM Detect™ PCR Amplification Kit (Applied Biosystems) are being
used.

Fig. 1 - genetic material from a „bite mark” in the abdominal area of a 
female sexual assault victim – established male and female mix.

Fig. 2 - Autosomal DNA profile of the female victim.

Fig. 3 - autosomal DNA profile of the suspected of the sexual assault man.

Fig. 4 - Y based DNA profile from a mixed genetic material obtained via a swab from a “bite mark” from the abdominal 
area of the female victim. The Y-based DNA profile is identical with the Y-based DNA profile of the suspected individual.

At the same time additional low intensity alleles are being
detected, a little bit above the base line, which could
impair the determination of the overlapping male genetic
profile. In such situations we took the approach of direct
amplification with the help of a 25 Y-chromosome marker
set, contained in the Yfiler™ Plus PCR Amplification Kit
(Applied Biosystems) and thus directly eliminating the
female component, regardless if vaginal swabs, or swabs
from a “bite mark”, or other objects were used.

This approach by extracting Y-chromosome profiles is beneficial, when in some cases there are is than one profile, and allows the exact
identification of the origin of the material from an exact person or persons.

It is of upper most importance to find and genotype the deposited male cellular material in the area of a “bite mark” from biting,
sucking, licking or from an anal swab, where the effects of the bowel contents is proven to be destructive.

Another use of the Y-chromosome markers is for identifying deceased persons where there aren’t any relatives of the first degree
(parents, children). In order to solve theese genetic tasks, referring to the genealogical lineage of the Y chromosome information is passed
down only by the direct male line, we used suspected uncles, biological brothers and male line cousins of the deceased males. In the
majority of the cases when comparative material from such males is provided, we establish their Y-chromosome identity or we establish
their male profiles, which allows us to identify them. In cases when comparative material from suspected male line relatives can not be
provided, the Y-chromosome profiles of the unidentified males could be compared with such from Y-chromosome data bases.

Conclusion: The Y chromosome analysis is a successful method of determining the presence of male DNA in mixed traces as well as
excluding the suspected individual as the donor of the male cells. After numerous researches we confirmed the advantage from consecutive
use of a primal autosomal STR analysis and a secondary Y-STRs test, when in some cases the direct Y-chromosome determination could be
justified. This is possible when an initial evaluation of the potential of the biological trace is made.

References: 1. Schiermeier,Q. (2001). Y-chromosome analysis urged for sex crimes. Nature, 413, 6.; 2. National Institute of Justice. (2017). National best practices for sexual assault kits: A multidisciplinary approach. Retrieved from https://nij.gov/safer-report; 3. Hanson, E. K., & Ballantyne, J. (2014). A Y-short tandem repeat specific DNA enhancement strategy to aid the analysis of late reported (≥6
days) sexual assault cases. Medicine, Science and the Law, 54(4), 209– 218.; 4. Hanson, E. K., & Ballantyne, J. (2016). Enhanced DNA profiling of the semen donor in late reported sexual assaults: Use of Y-chromosome-targeted pre-amplification and next generation Y-STR amplification systems. In W. Goodwin (Ed.), Forensic DNA typing protocols Methods in molecular biology series (Vol. 1420, pp. 185–
200). New York, NY: Humana Press.; 5. Purps, J., Geppert, M., Nagy, M., & Roewer, L. (2015). Validation of a combined autosomal/Y-chromosomal STR approach for analyzing typical biological stains in sexual-assault cases. Forensic Science International Genetics, 19, 238– 242.; 6. Köcher, S., Müller, P., Berger, B., Bodner, M., Parson, W., Roewer, L., DNASeqEx Consortium. (2018). Inter-laboratory validation

study of the ForenSeq™ DNA Signature Prep Kit. Forensic Science International Genetics, 36, 77– 85.; 7. Just, R. S., Moreno, L. I., Smerick, J. B., & Irwin, J. A. (2017). Performance and concordance of the ForenSeq™ system for autosomal and Y chromosome short tandem repeat sequencing of reference-type specimens. Forensic Science International Genetics, 28, 1– 9.; 8. Qian, X., Hou, J., Wang, Z., Ye,
Y., Lang, M., Gao, T., … Hou, Y. (2017). Next Generation Sequencing Plus (NGS+) with Y-chromosomal Markers for Forensic Pedigree Searches. Scientific Reports, 7(1), 11324.; 9. Yao, H. B., Wen, S. Q., Tong, X., Zhou, B., Du, P., Shi, M., … Li, H. (2016). Y chromosomal clue successfully facilitated the arrest of Baiyin serial killer. Scientific Bulletin, 61, 1715– 1717.
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ABSTRACT

CASE REPORT

An 80-year-old man fell inside a bus as the driver underwent a sudden braking. He was hospitalized
and diagnosed with a pertrochanteric fracture. He was in sufficient general condition, in conscious,
afebrile. Examination of the abdomen determined no pathological symptoms, negative Blumberg's
sign, and physiological peristalsis. His left leg was shortened, and externally rotated. Abdominal
ultrasound examination did not establish any pathological changes of the parenchymal organs. A
successful blood repositioning and metal osteosynthesis on the leg was performed, and four days
later the patient was moved to a rehabilitation center for palliative cares. Two weeks after the
accident acute abdomen symptoms occurred: poorly localized abdominal pain, diarrhea, bloated
abdomen, difficult palpation, nausea. The patient was moved into a hospital for active treatment. A
diagnostic testing was performed. The laboratory results indicated an ongoing generalized infection
and increased coagulation markers. Abdominal ultrasound examination and computed tomography
were performed with non-specific imaging data for acute abdomen. Although applied conservative
treatment, the patient died in two days. A prosecutor ordered an autopsy because of the possible
connection between the bus accident and the death.
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Mesenteric thrombosis occurs when blood flow to the intestines is compromised from a clot
leading to tissue necrosis (intestinal infarction). This is life-threatening condition that requires
emergency medical attention. Diagnosis is challenging to identify in early stages because the
symptoms may be associated with a variety of abdominal pathologies.

An 80-year-old man was diagnosed with a pertrochanteric fracture due to falling inside a bus. A
successful operation was performed, and the patient was moved to a rehabilitation center for
palliative cares. Two weeks after the accident symptoms occurred: poorly localized abdominal pain,
diarrhea, bloated abdomen, difficult palpation, nausea. The patient was hospitalized for active
treatment, a diagnostic testing was performed but died in two days. The laboratory results
indicated an ongoing generalized infection and increased coagulation markers. Abdominal
ultrasound examination and computed tomography were performed with non-specific imaging data
for acute abdomen. The autopsy revealed that the cause of death was multiple organ failure as a
result of mesenteric thrombosis, intestinal infarction and diffuse peritonitis.

In this clinical case, in addition to the development of mesenteric thrombosis, an object of interest
is the possible connection of the received blunt force trauma to the disease development, the
delayed diagnosis of the process and respectively its properly treatment. The neglected data from
the examination and presence of clinical symptoms as well as not-performed laparoscopic
exploration are an omission of the physician.

With an autopsy performed the forensic medical specialists made the conclusion that there is no
causation between the accident and the cause of death. The patient’s medical history included
myocardial infarction, atherosclerosis, hypertension, dyslipidemia, and chronical kidney disease,
which were additionally aggravating factors to the lethal outcome.

BALKAN ACADEMY OF FORENSIC SCIENCES 2021, 12th annual scientific meeting: 24 – 26 September 2021

Rossen Hadjiev, Margarita Tankova, Georgi Gergov

CASE OF FATAL MESENTERIC THROMBOSIS DUE TO MISSED DIAGNOSIS.

FORENSIC DATA REVIEW

INTRODUCTION

Mesenteric venous thrombosis (MVT) is a rare condition of acute abdomen. It occurs when a blood
clot is formed in major vein(s) that drain blood from the intestines. It can lead to life-threatening
complications without prompt treatment. The diagnosis is often challenging because of the variety
of symptoms associated with acute abdomen. The causes of MVT include abdomen trauma, genetic
disorders with increased risk of blood clotting, appendicitis, inflammatory bowel diseases, such as
diverticulitis, ulcerative colitis, and Crohn’s disease, pancreatitis, liver disease and cirrhosis, cancers
of the digestive system, etc.

MVT decreases the blood supply to the tissues (ischemia), causes intestinal infarction and
peritonitis. It is life-threatening condition and requires emergency medical attention.

We present a case from our forensic practice of an 80-year-old man died from a mesenteric
thrombosis since the diagnosis was missed from the medical crew in the hospital.

METHODS

Computed tomography, autopsy, histological examination.

RESULTS

On the next day, an autopsy was performed. The external examination determined a cold corpse
and presence of rigor mortis. There were fixed purplish-red post-mortem patches on the posterior
uncompressed surfaces of the body. The eyelids were tightly closed, and the eyeballs were
properly positioned into the orbits. No visible traumatic injuries of the neck area were
established. A decubitus ulcer was established on the waist and an operative suture in the hip
joint area. The internal examination determined swollen and livid in color caecum, colon
ascendens and colon transversum, as well as a significant part of the small intestine. In some
areas along the serosa, single fibrinous deposits were found. Opening of the small intestine
revealed blood-like content in the lumen. Opening of the abdominal aorta and iliac vessels
determined pathological changes in the intima with multiple ulcerated atherosclerotic plaques.

Tissue samples were taken for additional evaluation. The histological examination confirmed the
macroscopic findings. Hemorrhagic infarction of the whole intestine, transmural inflammatory
infiltrates, areas of ischemic necrosis of the intestine wall and diffuse fibrinous-purulent
peritonitis were established.

The autopsy and the additional histopathological examination revealed that the cause of death
was multiple organ failure as a result of mesenteric thrombosis, intestinal infarction and diffuse
peritonitis.

DISCUSSION
In addition to the development of mesenteric thrombosis, an object of interest is the possible
connection of the received blunt force trauma to the disease development, the delayed diagnosis
of the process and respectively its properly treatment. The neglected data from the examination
and presence of clinical symptoms as well as not-performed laparoscopic exploration are an
omission of the physician.

With an autopsy performed the forensic medical specialists made the conclusion that there is no
causation between the accident and the cause of death. The patient’s medical history included
myocardial infarction, atherosclerosis, hypertension, dyslipidemia, and chronical kidney disease,
which were additionally aggravating factors to the lethal outcome.

CONCLUSIONS

Each clinical case should be managed particularly and in considering to the patient's specific heath
conditions. This ensures reliability for the absence of medical malpractice and an unfavorable
outcome for the patients. It is a mandatory condition for implementing a good clinical practice.

Hemorrhagic infarction in the intestine wall, areas of ischemic necrosis, hemorrhagic dissection of lamina
propria; fibrinous-purulent peritonitis
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INTRODUCTION

CASE REPORT

• A body of a 78 year old women was found in her shed

• She was found in a sitting position in a chair with legs in a bucket of 

paint

• The bucket was filled with blood

• Trouser legs were rolled up and cuts on both lower legs were visible

• The scene was orderly with signs of premeditation and a lack of signs 

of struggle

• There were no blood stains leading to or from the dead body

• No suicide note was found at the scene or in the house

• There was no weapon at first glance – razor blade was found at the 

bottom of the bucket after emptying the bucket

Patient’s history:

• Parkinson’s disease, dementia, depression

• No previous suicide attempts

anton.mazuranic@mef.hr

DISCUSSION

Rare and unusual case of suicide:

• Rare method - usually hanging, poisoning and high velocity trauma 

in the city

• Rare instrument used – cutting usually done with knives – easier for 

handling, lower risk of unwanted finger cuts

• Unusual localization – usually wrists, elbows or neck

• Unusual manner – tidy scene, signs of premeditation 

CONCLUSION

Autopsy findings:

• Pale skin, faintly expressed lividity

• Right lower leg: 

 Four shallow, transverse, parallel incision wounds (3 cm; 2.5 cm; 

5 cm; 3 cm) – hesitation/tentative marks

 Two transverse, parallel incision wounds (4 cm; 2 cm) – dermis, 

subcutaneous tissue and small veins

• Left lower leg: 

 One shallow transverse incision wound (3 cm) -

hesitation/tentative mark

 One deep transverse incision wound (4.5 cm) - dermis, 

subcutaneous tissue and the great saphenous vein

 One transverse incision wound (1.5 cm) – dermis, subcutaneous 

tissue and small vein

• All wounds showed sings of vitality

• Brain atrophy, nephrosclerosis, high-grade general atherosclerosis

• Right mastectomy, appendectomy and cholecystectomy scars

• No alcohol detected

CAUSE OF DEATH: EXSANGUINATION (lat. effusio sanguinis)

• Suicide rates are higher among males and among the elderly

•Mental disorders and serious physical conditions are considered to be 

suicide risks factors

• In many cases of suicides previous attempts of suicides are found in 

the patient’s history – it is also considered a suicide risk factor

•Multiple cutting wounds are a rare method of suicide

• Suicidal cutting injuries dominate at the wrist, elbow and at the neck

• Usually there is a small number of injuries - rarely one or multiple

• Tentative/hesitation marks are typical for suicide

• Exposure of the injured skin is indicative of suicide

• Findings at the scene (tidy scene, signs of premeditation, no blood

stains, rolled up trouser legs, proximity of the weapon) and autopsy

findings (lack of defensive wounds, hesitation marks, injuries at the

accessible sites, vital reaction of the wound) all point towards suicide.

• Psychiatric and neurological disorders – suicide risk factors –

depression as the common symptom 
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BACKGROUND AND AIMS

In the processing of material crime evidence,

which is an important element in determining the

relationship between the victim or the victim and

the perpetrator, in obtaining consistent and

reliable scientific evidence, lots of countries are

making necessary studies to benefit from

nanotechnology in almost every field of forensic

science.Therefore, in our study, it is aimed to raise

awareness about the applicability of

nanotechnology in research and techniques to be

used both at the crime scene and in the laboratory

in the field of forensic genetics.

RESULTS

With the help of nanotechnology, more sensitive

and selective methods are developed in the

formation of forensic expert reports and in the

analysis of evidence, thus producing highly

efficient nano-kits used in the experimental

process. In bioseparation and purification

applications, microparticles are replaced by

nanoparticles because they have a high

surface/volume ratio. Magnetic nanoparticles are

becoming an increasingly popular technique for

isolating biomolecules such as proteins, DNA and

RNA separately from their environment. Today,

nanotechnology-based tools have been developed

that can be used to directly read the DNA

sequence in a molecule.

In this study, the current situation in the

applicability of nanoscience in the field of

forensic genetics was examined by

reviewing the literature; It has been tried to

reveal how nanotechnology will serve

interdisciplinary fields such as forensic

genetics and forensic sciences in the future.

METHODS
With the continuous development of

nanotechnology, forensic scientists will

encounter various kinds of evidence at the

nanoscale in the future. As researchers

examine this nanostructured evidence, they

may raise the following questions: How can I

properly examine this type of evidence? Is this

nano-evidence toxic to me? If it is toxic, how

can I protect myself and my colleagues? In

order to answer these and similar questions,

forensic scientists should have more

knowledge in nanotechnology-related fields.

CONCLUSION
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Background and Aims

Antisocial personality disorder (ASPD) is defined

in the literature as “a widespread and persistent

disregard for and violation of the rights of others”.

ASPD may include disregard for social norms and

laws, fraud, inability to control impulses,

irritability/aggression, disregard for the safety of

others, irresponsibility in both family and social

life, frequent delinquency, psychoactive substance

use, and lack of remorse. There are studies in the

literature that ASPD may have genetic origins. In

our study, it was aimed to emphasize the genetic

factors underlying ASPD.

Methods

In this study, a literature review was

conducted on the subject and information

about the genetic origin of ASPD was

tried to be revealed.

Results

The two most likely serotonergic genes expected to

be associated with ASPD are the neurotransmitter

serotonin (SLC6A4, 5-HTT), which governs

serotonin presynaptic reuptake, and

monoaminoxidase (MAOA), which degrades

serotonin into presynaptic and post-synaptic.

Variations in these genes have been investigated in

previous studies in terms of their relationship with

autism, depression, alcoholism, obsessive-

compulsive disorder (OCD), ASPD and other mental

disorders. As a result of these studies, strong

evidence has been found that these variations have

an effect on some mental disorders. SLC6A4, the

serotonin transporter gene associated with many

mental disorders, is the least studied of these genes.

Conclusions

It is a known fact that individuals with ASPD

are prone to crime. Research on this is carried

out on individuals diagnosed with ASPD who

have been convicted of various crimes,

detained or tried without detention. In these

studies, it is aimed to reveal the relationship

between the variations in the related genes

and the tendency to crime in individuals with

ASPD. It is predicted that the determination

of the genes and polymorphisms that play a

role in this disorder separately for each

population will be of great importance in the

early diagnosis of this disorder.
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The foramen magnum is an important topographic 

opening which connects cranial cavity and spinal canal. 

The analysis of the bone material established that there 

are differences in the shape of the foramen magnum 

between individuals. The aim of this study was to 

determine gender based on shape and size of foramen 

magnum using geometric morphometric method. 

Study was performed on three-dimensional models (3D 

models) of 214 human skulls (141 male and 73 female) 

from Bosnian population. All examined skulls were 

scanned with a laser scanner to obtain their 3D models. 

On 3D models four landmarks were marked on foramen 

magnum using Landmark editor program. Analysis of 

gender determination was performed using the MorphoJ 

program. 

Gender determination based on the shape and size of the 

foramen magnum using geometric morphometric method 

was showed 65.25% accuracy for male and 63.01% 

accuracy for female. Gender determination based on 

shape of foramen magnum using geometric 

morphometric method was possible with 62.41% 

accuracy for male and 58.90% accuracy for female on 

examined sample. 

 
Gender 

Male 92 49 141 

Female  27 46 73 

Total  119 95 214 

Figure 1. Discriminant functional analysis of the influence of 

shape and size of foramen magnum on sexual dimorphism 

 Table1. Predictivity of gender based on shape and size of foramen 

 magnum  

Figure 2.  Discriminant functional analysis of the influence of 

shape of foramen magnum on sexual dimorphism   
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Gender 

Male 88 53 141 

Female  30 43 73 

Total  118 96 214 

Table 2. Predictivity of gender based on shape of foramen magnum  
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	Çavuş Yonar, Nanoscience and Forensic Genetics
	Yonar, Genetic Evaluation of Antisocial Personality Disorder in Criminal Tendency
	BAFS 2021 Final- Poster presentation Zurifa Ajanović

