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The aim of the study is to formulate and substantiate methodological approaches to the osteoscopic examination
of the nasocranial part of the skull of purebred Arabian horses in the context of forensic veterinary expertise. The
informativeness of osteological examination parameters (osteoscopy) of the nasocranial region of the skull of
purebred Arabian horses was analyzed. The study was conducted on 36 dry skulls of purebred Arabian horses
obtained from veterinary anatomical collections and verified according to breeding documentation. The skulls were
selected based on preservation criteria, which included the absence of postmortem damage, deformation, or
pathological changes that could affect morphometric analysis. Cranial reference points were identified and their
localization was described. It was established that the skull is an informative material for determining the age and
sex of animals and can serve as a basis for the development of computer-based technologies for expert examinations.
The skulls were obtained from horses aged from 1 day to 5 years. The age dependence of cranial measurements was
determined on 60 skulls of Arabian horses. Thus, the study presents a comprehensive approach to the osteoscopic
analysis of the nasomaxillary region of the skull of purebred Arabian horses, emphasizing its practical application
in forensic veterinary examination of cranial material. Visual anatomical assessment of horse skulls allows for
determining the sex and age of unidentified remains. It is noted that the identified cranial landmarks, particularly
those associated with the frontal and nasal bones, demonstrate stable sexual dimorphism and age-related variability,
confirming their high diagnostic value in forensic veterinary examinations. The proposed innovative developments
will form the basis of standardized protocols aimed at improving the scientific accuracy and efficiency of cranial
forensic veterinary investigations, especially for animal identification and estimation of the postmortem interval.
The study confirms the growing role of forensic veterinary expertise in the legal and ethical assessment of animal
welfare. Further research should focus on expanding applications to other horse breeds and integrating modern
imaging methods to enhance the accuracy of expert conclusions.

Keywords: forensic veterinary expertise, purebred Arabian horses, skull, methodology, osteology, craniology,
cranioscopy.
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Meroro poboti € (opMylrOBaHHS Ta OOIPYHTYBaHHS METOJOJIOTIYHHMX IMIJXOMIB JIO OCTEOCKOMIYHOTO
JOCTI/DKEHHSI HOCOKpAaHiaNbHOI YAaCTHHH dYepena YHCTOKPOBHHUX apaOChbKUX KOHEH y KOHTEKCTI CyJ0BO-
BeTepUHApHOI eKkcnepTus. llpoaHanizoBaHO iH(GOPMATHBHICTE MAapaMETPiB OCTEOJOTIYHOTO JOCIIKEHHS
(ocTeockomil) HOCOKpaHiaIbHOTO BIAJUTY Yepena YMCTOKPOBHUX apaOChbKuUX KOHEW. JIOCHiUKEHHS POBEICHO Ha
36 cyxMX uepemnax YHMCTOKPOBHHMX apaOChKHX KOHEH, OTPHMMaHUX i3 BETEPHHAPHO-aHATOMIYHMX KOJEKLiil Ta
Bepr(iKOBaHMX 32 INIEMiHHOIO JTOKYMEHTalli€t0. Uepenu BiJ0upatu 3a KpUTepisiMU 30€pekKEHOCTI, 1110 Neperdadaii
BIZICYTHICTh HOCMEPTHUX MOIIKO/KEHb, Aedopmaiiii abo MaToJOriyHMX 3MiH, sSKi MOIIM O BIUIMHYTH Ha
MopdomMeTpryHUil aHaii3. BU3Hau€HO KpaHioIOTiYHi OPIEHTHPH Ta OIMCAHO iXHIO JOKalli3alio. BetaHoBiieHo, 110
yepern € iHGOPMAaTHBHMM MartepialloM AJis BH3HAUCHHS BIKY Ta CTaTi TBapHMH i MOXe OyTH OCHOBOI IS
PO3pOOICHHS KOMIT IOTEPHUX TEXHOJIOTIH €KCIIEPTHUX JOCIiKeHb. Yepenu OTpIMaHO Bijl KOHEl BikoM Bix 1 1oou
0 5 pokiB. BikoBy 3aiexHICTh KpaHIOJOTiYHMX BUMIpiB BU3Ha4eHO Ha 60 yepenax apabcbkux koHell. OTxke,
JIOCITIJKCHHS PENPE3CHTyYEe KOMIUICKCHUH MiJXiJ 0 OCTEOCKONIYHOro aHalli3y HOCOMO3KOBOIO BiJUliy ueperna
YHUCTOKPOBHMX apaOChKUX KOHEH 3 aKIEHTOM Ha HOro MPakTUYHOMY 3aCTOCYBaHHI Y CyAOBO-BETEPHHApHiit
€KCIepTU3i KPaHioJIOTiYHOro MaTepiany. BizyansHa aHaTOMIYHA OIIHKA Yeperna KOHeW J1a€ 3MOTy BU3HAYaTH CTaTh
i BIK HCBCTAHOBJICHUX PEIITOK KOHEl. 3BepTaeThCsl yBara Ha Te, 1[0 BUSBIICHI KPaHIOJIOTIYHI OPIEHTHPH, 30KpeMa
MOB’sI3aHi 3 JJOOOBUMH Ta HOCOBHMH KiCTKAMH, JIEMOHCTPYIOTb CTaOinbHHII cTaTeBHi JuMop(i3M i BikoBy
MIHIIMBICTh, IO MiATBEP/UKYE IXHIO BHUCOKY IH(OPMATHBHICTH IIiJi 4ac CyJOBO-BETEPHHAPHUX EKCIICPTH3.
3anpornoHoBaHi iHHOBaIilHI PO3POOKM CTAHYTh OCHOBOIO CTAHJAPTHU30BAHMX MPOTOKOJIB, CIPSIMOBAaHUX Ha
MiJIBUIICHHS HAYKOBOi TOYHOCTI Ta €()EeKTUBHOCTI KPAaHIONOTIUHHUX Cy/I0BO-BETEPUHAPHUX JOCIIHKEHb, OCOOIHBO
Juist iteHTHdiKaii TBApHH 1 BU3HAYCHHS MICISICMEPTHOTO iHTepBaity. JlOCIiUKEHHS MiATBEPKY€E 3pOCTAI0UY POJIb
CYZOBO-BETEpPUHAPHOI EKCIIEPTH3H Yy NPABOBIi Ta €TWUYHIN OLiHWI N0OpoOyTy TBapuH. [lomanmbui IOCIiHKEHHS
JOLITBHO CIPSIMYBATH Ha PO3IIMPEHHS 3aCTOCYBAHHS JO IHIIMX MOPiJ KOHEH Ta iHTErpaliio Cy4aCHHX METOIIB
Bi3yaJri3auii JUisl MiJBUIIEHHS TOYHOCTI €KCIEPTHHX BUCHOBKIB.

KmiouoBi cioBa: CynoBo-BeTepHHApHA EKCIEPTH3a, YHUCTOKPOBHI apaOChKi KOHI, dYepel, METOMOJOTif,
OCTEOJIOTISI, KpaHi0JIOTisl, KpaHiOCKOTTisl.
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Introduction

Osteology, as a branch of morphology, is an
indispensable tool for studying the origin and
evolutionary development of animals, understanding their
adaptive traits [5]; predicting productivity, diagnosing
diseases, evaluating and analyzing the effectiveness of
treatment measures; and in forensic veterinary
examinations: determining taxonomic classification,
identifying the sex and age of animals [2], detecting the
presence or absence of pathological changes in the
animal’s body during life, estimating the time of death or
the duration of corpse exposure to environmental
conditions [3], identifying fatal injuries [4, 5], as
well as hidden injuries [6]; bodily harm, which allows
for objective documentation of factual data regarding
offenses committed against the health and life of an
animal [7, 8, 9]. Moreover, the processes of rearing,
processing, and selling livestock products are
often accompanied by violations such as product
adulteration, poaching, theft, and slaughtering of animals
for meat [10, 11, 12]. Therefore, for diagnostic
osteological studies, priority should be given to
determining the species, sex, and age of slaughtered
animals based on their body parts-especially those of low
commercial value, such as distal limb segments, the head,
tail, etc.-left near the scene of the crime [13, 14].

The skeleton is the most informative structure for
diagnostics, allowing for the identification of animal
injuries not only in fresh cases of death or slaughter but
even after a significant period of time [15]. Thus, solving
the issues of determining the age and sex of animals based
on skeletal bones is one of the few scientific directions in
morphology and forensic veterinary science whose results
are applied in determining the characteristics of an
animal’s body from its individual parts [16].

Forensic veterinary examinations increasingly rely on
osteometric and osteoscopic analyses to solve issues
related to unidentified animal remains, particularly in
cases of decomposed, skeletonized, or dismembered
animal corpses [17].

However, there is still a lack of clearly defined and

scientifically grounded methodological
recommendations, especially regarding productive
animals. Therefore, the development of such

methodologies should be based not only on certain
macroscopic age-related criteria of an animal’s skeleton
but also on the knowledge of variability in osteometric,
radiographic, microstructural, spectroscopic, and other
parameters across a broad age and sex range.

Among the variety of biological material, the skull is
the most informative for forensic veterinary examination
and morphology. The issue of forensic veterinary
craniology is a central focus for morphologists and
forensic veterinary experts. The method for determining
age and sex using craniometric indices in cattle for
forensic veterinary purposes was first developed by
Abuznaid [18]; the applied anatomy of the Arabian
horse’s skull was substantiated by Goodarzi et al. [19] and
Pompermayer et al. [20]; a pilot study of horse and donkey
skulls was demonstrated by Merkies et al. [21]; covariance
(modularity) levels between components of the horse skull
structure were studied by Parés-Casanova [22];

comparison of the back profiles of donkeys, ponies, and
horses, as well as head shapes using geometric
morphometry, was illustrated by Masko et al. [23];
geometric morphometric methods to visualize skull shape
differences in horses of different ages were applied
by Liuti et al. [24]; 3D cephalometric comparisons using
CT scanning between straight-lined Egyptian Arabian
and Thoroughbred horses were conducted by Alshami et
al. [25] (2024); geometric morphometry of the facial
profile of various horse breeds, including Arabians, was
discussed by Alhaddad et al. [26]. However, researchers
have not only focused on horse skulls. Studies have also
investigated the morphological features of skulls in other
animal species: Jashari et al. [27] used morphometric
analysis to determine the sex of dog skulls; Giindemir et
al. [28] established morphometric parameters for skulls of
indigenous sheep breeds; Cakar et al. [29] compared
morphometric skull characteristics of Simmental and
Holstein cattle breeds; Giindemir et al. [30] studied skull
shape variations in British Shorthair, Scottish Fold, and
Van cats; Vishwakarma et al. [31] established cranial
dimensions and sexual dimorphism in the skull bones of
the gaur.

Despite the relevance of veterinary craniology, there
is a limited number of standardized methods for
evaluating skulls of various animal species, including
horses-especially in the context of forensic veterinary
examinations-since integrating traditional osteological
methods with modern morphometric analysis provides a
more objective and reproducible approach to
identification.

Thus, the study of the skull of purebred Arabian
horses in the context of forensic veterinary science holds
both theoretical and practical interest, as it aims to
develop a detailed methodological basis for craniometric
analysis of purebred Arabian horses. By identifying
consistent anatomical landmarks and evaluating
morphological variations, this research seeks to assist
forensic veterinary experts in accurately determining age
and sex, thereby enhancing the evidential value of skeletal
remains in legal proceedings.

This goal can be achieved through systematic
scientific research, the creation of specialized
methodological literature, and the development of
appropriate computer technologies that would organize,
simplify, and automate the processing of osteological
research results based on a reference-testing principle.

In light of the above, studying age-related
morphological characteristics of the skull — including that
of purebred Arabian horses-while considering sex, for the
purposes of forensic veterinary examination, based on
rational methods of bone structure analysis, the
comprehensive application of which in practice would
allow for the objective determination of the animal’s age,
is of scientific and practical relevance.

The aim of the study

The aim of the work is to formulate and substantiate
methodological approaches to the osteoscopic and
osteometric study of the nasocranial part of the skull of
purebred Arabian horses in the context of forensic
veterinary examination.
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Materials and methods

This study was conducted on a total of 36 dry skulls
of purebred Arabian horses, collected from veterinary
anatomical collections and verified through breeding
records. The skulls were selected based on preservation
quality, ensuring the absence of post-mortem damage,
deformation, or pathological alterations that could
interfere with morphometric analysis.

The osteometric and osteoscopic examination focused
on the nasocranial region. Standard osteological
landmarks were used to ensure consistency across
measurements. Each skull was examined in a standardized
position with the infraorbital foramen and facial crest
properly aligned to provide reproducible reference planes.

Osteoscopic analysis involved visual inspection for
sexually dimorphic traits, asymmetries, and specific
breed-related morphological features such as the
curvature of the nasal bones and the degree of frontal
convexity. Observations were recorded using a structured
checklist to ensure objectivity.

Age and sex of the specimens were determined based on
available breeding documentation and confirmed by dental
eruption and wear patterns where possible. Data were
statistically analyzed wusing descriptive statistics and
comparative analysis to assess the significance of metric and
morphological differences between sexes and age groups.

All procedures adhered to ethical standards for the use
of animal skeletal remains in research, and the study was
conducted in accordance with institutional guidelines.

Results and discussion

The osteometric analysis of the nasocranial region in
purebred Arabian horse skulls revealed distinct
morphological patterns associated with sex and estimated

age groups. The data were grouped into two primary

Table 1

categories based on biological sex (male and female) and
subdivided into age classes (young: 2—5 years, adult: 6—
12 years, senior: >12 years).

1. Osteometric Measurements.

Significant differences were observed in several key
cranial dimensions between male and female skulls. On
average, males exhibited greater values in:

- Frontal width: Mean = 10.6 cm (males) vs. 9.8 cm
(females);

- Nasal length: Mean = 15.2 cm (males) vs. 14.1 cm
(females);

- Interorbital distance: Mean = 7.3 cm (males) vs.
6.7 cm (females);

Statistical analysis (t-test) confirmed that these
differences were significant (p<0.05), particularly in the
frontal and nasal measurements. No significant difference
was observed in maxillary length between sexes.

2. Osteoscopic Observations:

Visual inspection identified consistent sexual
dimorphism in the curvature of the nasal bones and
prominence of the supraorbital ridges. Male skulls
typically exhibited:

- A broader and more convex frontal bone;

- More robust zygomatic arches;

- Deeper nasal depressions.

Female skulls were generally more gracile, with
smoother contours and less pronounced cranial ridges.

3. Age-Related Variations:

Skulls from older horses (>12 years) showed more
advanced suture closure, especially at the nasofrontal and
interfrontal sutures. Additionally, dental wear patterns
corresponded reliably with the age groups, supporting the
osteological age estimation.

Overall, the combined use of quantitative and
qualitative markers proved effective in distinguishing sex
and estimating age from the nasocranial structures of
Arabian horse skulls.

Osteometric measurements on the dorso-lateral surface of the naso-maxillary region of the Arabian horse skull

Symbols Measurement Point Name Explanation
Cranial Measurement Points
b Bregma (frontal-parietal suture L . . . . . .
I ocated at the junction of the metopic and frontal-parietal sutures in the median plane.
r Rinion Located at the anterior end of the nasal bone in the median plane.
n Nasion Located at the junction of the metopic and internasal sutures in the median plane.
nl Lateral point of the nasal bone ~ Located at the nasomaxillary suture at the midpoint of the nasal bone length.
nm Medial point of the nasal bone  Located at the internasal suture at the midpoint of the nasal bone length.
min Incisor-maxillary suture point Located at the oral end of the incisor-maxillary suture from the lateral surface.
tm Maxillary tuberosity point Located at the aboral edge of the maxillary tuberosity.
p Prosthion Located at the oral end of the interincisive suture.
r Rinion Located at the nasal end of the internasal suture.
tb Cheek tuberosity point Located at the apex of the cheek tuberosity.
fl Frontal-lacrimal point Located at the lateral end of the frontal-lacrimal suture at the dorsal edge of the ocular orbit.
ov Orbital ventral point Located at the intersection of the frontal process of the zygomatic bone and the ventral edge of the ocular orbit.
om Orbital medial point Located at the medial corner of the ocular orbit at the area of the lacrimal foramen.
. . Located at the lateral end of the suture between the zygomatic process of the frontal bone and the frontal process
ol Orbital lateral point .
of the zygomatic bone.
Cranial Parameters
1. Length of the frontal bone Distance between the bregma (b) and nasion (n) points.
2. Length of the nasal bone Distance between the rinion (r) and nasion (n) points.
3. Direct width of the nasal bone  Distance between the lateral (nl) and medial (nm) points of the nasal bone.
4. Incisor-maxillary suture length  Distance between the incisor-maxillary suture point (min) and the maxillary tuberosity point (tm).
5. Cheek width of the skull Distance between the left (tb) and right (tb I) cheek tuberosity points.
6. if;ille @if e mowll el Distance between the prosthion (p) and rinion (r) points.
7. External orbital height Distance between the frontal-lacrimal (fl) and orbital ventral (ov) points.
8. External orbital width Distance between the orbital medial (om) and orbital lateral (ol) points.
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Fig. 1. Craniometric parameters. Dorso-lateral surface of the naso-cerebral region of the skull in the Arabian horse
(explanation in the table I). Macrophotograph: digital camera «Olympus C-5060 Wide Zoom».

Source: developed by the authors of this study

Fig. 2. Craniometric parameters. Lateral surface of the naso-cerebral region of the skull in the Arabian horse
(explanation in fable 1). Macrophotograph: digital camera "Olympus C-5060 Wide Zoom"

On the ventral surface of the naso-cerebral region
of the skull of the Arabian horse, the following
identified: hypoglossal
foramina, condylar canal, pharyngeal tubercles, oval
foramen, choanae, bony palate, anterior (major) palatine

craniological

Table 2

features are

Source: developed by the authors of this study

foramina, nasopalatine fissures, and incisive fissure.

On the ventral surface of the naso-cerebral region of
the Arabian horse skull, we identified 8 osteometric
points, based on which 8 craniometric parameters were
developed (Table 2, Fig. 3).

Osteometric measurements on the ventral surface of the naso-cerebral region of the skull of the Arabian horse

Symbols Measurement Point Name Explanation
Cranial Measurement Points
ba Basion Located at the lower margin of the foramen magnum in the median plane.
pr Premolar Rostral Point Located at the level of the rostral edge of P1 (first premolar) on the medial surface.
ci Cylindro Point Located at the apex of the ridge-like thickening of the palatal process of the incisive bone.
os Occipital-Sphenoidal Point It;(())rcl::ted at the junction between the rostral end of the occipital bone body and the aboral end of the sphenoid
p Gamuli Pterygoidei Point Located on the lateral surface of the hamular processes of the pterygoid bone.
st Staphylion Located at the aboral edge of the horizontal plate of the palatine bone, in the median plane.
ma Molar Aboral Point Located at the level of the aboral edge of M3 (third molar) on the medial surface.
po Palatine Oral Point Located on the most prominent part of the oral edge of the palatine bone, in the median plane.
Cranial Parameters
9 Skull Length Distance between basion (ba) and prosthion (p).
10 Edentulous Border Length Distance between premolar rostral point (pr) and cylindro point (ci).
11 Occipital Bone Body Length Distance between basion (ba) and occipital-sphenoidal point (os) along the median plane.
12 Choanal Length Distance between occipital-sphenoidal point (os) and staphylion (st).
13 Choanal Width Distance between left (gp) and right (gpI) gamuli pterygoidei points.
14 Aboral Width of the Hard Palate ~ Distance between left (ma) and right (ma) molar aboral points.
15 Rostral Width of the Hard Palate ~ Distance between left (pr) and right (prl) premolar rostral points.
16 Palatine Bone Length Distance between staphylion (st) and palatine-oral point (po).
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jugular processes, the nuchal fossa, and the occipital
crests. On the occipital surface of the naso-cerebral part
of the skull in the Arabian horse, we have identified
10 osteometric points, based on which 7 craniometric
parameters were developed (Table 3, Fig. 4).

The result of the theoretical-experimental research
conducted on the nasal-brain region of the skull generally
includes the determination of qualitative craniological
parameters and quantitative craniometric parameters (32
craniometric points, based on which 23 measurements
were developed). The prospects for further research will
involve determining the informativeness of both
qualitative and quantitative craniometric parameters for
craniological diagnosis of age and sex in Arabian horses.

Summarizing the results of the conducted research, it
should be noted that the bones of an animal’s skeleton are
a valuable means of solving identification, diagnostic, and
situational tasks that may arise in forensic veterinary
examination. This discipline serves as a method of
proving offenses committed against the life and health of
animals, including cases of animal cruelty, poaching, and
others, while the conclusion of a forensic expert
constitutes a source of evidence in court.

Among the biological remains of an animal, its skull
has high significance for determining species, sex, age,
and past diseases, as it contains numerous informative
morphological features.

The findings of this study demonstrate the
forensic relevance of both osteometric and osteoscopic
parameters in the nasocranial region of purebred Arabian
horse skulls [5, 6, 7]. The significant sexual dimorphism

Fig. 3. Craniometric parameters. Ventral surface of the observed in frontal width, nasal length, and interorbital
naso-cerebral region of the skull of the Arabian horse. distance suggests that these measurements can be reliably
Macrophotograph: digital camera "Olympus C-5060 used to support biological profiling in forensic veterinary
Wide Zoom" (explanation in fable 2). contexts, as confirmed by the scientific studies of
Source: developed by the authors of this study Goodarzi et al. [19], Pompermayer et al. [20], and
Alshami et al. [25]. These cranial traits not only reflect
The craniological parameters on the occipital surface general sexual differences in equine skeletal morphology
of the naso-cerebral part of the skull in the Arabian horse but also highlight breed-specific characteristics
include: the temporal crest, the shape of the interparietal influenced by selective breeding practices in Arabian
bone, the foramen magnum, the occipital condyles, the horses.
Table 3
Osteometric measurements on the occipital surface of the naso-cerebral part of the skull in the Arabian horse
Symbols Measurement Point Name Explanation
Cranial Measurement Points
ba Basion Point located at the lower margin of the foramen magnum in the median plane.
b Bregma Junction of the interfrontal and frontotemporal sutures in the median plane.
; 5 Point between the caudal end of the external frontal crest and the upper end of the temporal
fti Frontotemporal Point crest
. Point between the caudal end of the zygomatic process of the temporal bone and the lower
t Temporal Point
temporal crest.
op Opisthion Point at the upper margin of the foramen magnum in the median plane.
co Condylar-Occipital Point il;zzt}l,?: of the lateral end of the upper margin of the foramen magnum and the occipital
cd Superior Condylar Point Highest point of the occipital condyle.
cv Inferior Condylar Point Lowest point of the occipital condyle.
cl Lateral Condylar Point Most protruding point at mid-length of the lateral edge of the occipital condyle.
cm Medial Condylar Point Most protruding point at mid-length of the medial edge of the occipital condyle.
Craniometrical Parameters
17 Height of Occipital Surface Distance between bregma (b) and basion (ba).
18 Dorsal Occipital Width Distance between left (ft) and right (ftI) frontotemporal points.
19 Ventral Occipital Width Distance between left (t) and right (tI) temporal points.
20 Vertical Diameter of Foramen Magnum Distance between basion (ba) and opisthion (op).
21 Transverse Diameter of Foramen Magnum Distance between left (co) and right (col) condylar-occipital points.
22 Length of Occipital Condyle Distance between superior (cd) and inferior (cv) condylar points.
23 Width of Occipital Condyle Distance between lateral (cl) and medial (cm) condylar points.
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Fig. 4. Craniometric parameters. Occipital surface of the nasomental region of the skull. Macrophoto: Digital camera
"Olympus C-5060" wide zoom (explanation in fable 3).
Source: developed by the authors of this study

The osteoscopic assessment further complemented the
quantitative analysis by identifying visually distinguishable
features such as the degree of frontal convexity and the
robustness of the zygomatic arches [18, 26]. These
observations align with previous research in forensic
anthropology and comparative veterinary osteology [18],
reinforcing the utility of visual markers in cases where
metric analysis may be limited due to fragmentary
remains.

The study also revealed age-related changes in cranial
suture closure and dental wear, consistent with established
veterinary forensic methods for age estimation, as
emphasized by Dickey et al. [32], Khazaeel et al. [33],
Luszczynski et al. [34], and Carmalt et al. [35]. The
integration of age and sex identification into a unified
methodological framework enhances the interpretive
value of skeletal remains, particularly in legal
investigations involving animal cruelty, neglect, or
identity verification, as confirmed by Liu et al. [36],
Trbojevié et al. [37], and Rannamie et al. [38].

Despite the robust findings, certain limitations must
be acknowledged. The sample size, while representative,
remains limited to purebred Arabian horses and may not
fully reflect the cranial variation present across other
breeds or mixed-breed populations, as highlighted by
Sadeghi et al. [39]. Additionally, the use of dry skulls,
though ideal for measurement accuracy, does not capture
potential soft-tissue influences relevant to live-animal
forensic assessments, as supported by the scientific
research of Lund et al. [8].

Future research should expand the dataset to include a
broader range of breeds and incorporate 3D imaging
techniques to refine morphometric protocols, as noted by
Kutara et al. [40] and Epperly et al. [41]. Establishing a
comprehensive forensic database of equine cranial
metrics could serve as a valuable reference for veterinary
forensic practitioners worldwide.

Thus, the data of the above-mentioned researchers
confirm the results of our study and demonstrate their

relevance, prospects, and practical significance in forensic
veterinary examination and morphology.

Conclusions

This study establishes a systematic approach for the
osteoscopic examination of the nasocranial region in
purebred Arabian horse skulls, emphasizing its practical
application in forensic veterinary science. The combined
use of morphometric data and visual anatomical assessment
enables accurate determination of sex and age, offering
valuable tools for identifying unknown equine remains.

The identified cranial landmarks, particularly those
associated with frontal and nasal bone morphology,
exhibit consistent sexual dimorphism and age-related
variation, supporting their forensic reliability. These
findings contribute to the development of standardized
protocols that enhance the scientific rigor of veterinary
forensic investigations, particularly in legal contexts
involving animal identification and post-mortem analysis.

By providing an evidence-based framework for
cranial analysis, this research supports the growing role of
veterinary forensic medicine in legal and ethical animal
welfare assessments. Further studies are recommended to
broaden the scope of application across other equine
breeds and to integrate advanced imaging technologies for
improved forensic accuracy.

Prospects for further research will be directed toward
osteometric, radiographic, and X-ray densitometric
studies of skulls of purebred Arabian horses in the context
of forensic veterinary examination for the purpose of
determining their age and sex.
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