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The presented work is devoted to the study of morphometric indicators of the posterior cranial fossa of the brain
skull of a dog with a mesomorphic type of head structure. Morphometry was carried out on 60 skulls, which were di-
vided into 4 groups, 15 preparations in each. The distribution into groups was based on the indicators of the sagittal
length of the skull and the weight of the animals. The researchers' attention was attracted by the specific feature of
the formation of bone canals of the skull for the passage of venous sinuses of the dura mater, which is not observed
in the human skull. The use of electronic tools for morphometry allowed to obtain accurate metric indicators and
conduct statistical processing of the data. For the first time, according to the determined topographic points on the
inner and outer base of the skull, data on the length, width and area of the posterior cranial fossa were obtained. A
comparative analysis of the obtained data between 4 groups of animals was carried out. Morphometric character-
istics of the bone formations of the posterior cranial fossa on the inner base of the skull, in which the ventral stony
sinus and jugular vein lie, were obtained. Topographic characteristics of the groove to the entrance to the bone
canal, the length of the bone canal, its landmarks and angles of direction were determined.
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base of the skull due to its more complex structure,
associated with the topographic interaction with the

Connection of the publication with planned re-
search work.

The presented study is a component of the approved
departmental research work “Morphology of the sinus-
es of the dura mater of the human brain and laborato-
ry animals in ontogenesis”, state registration number
0124U002164.

Introduction.

The part of the skull bones that form the cavity for
the structures of the brain is usually called the neurocra-
nium, in which the vault and the base are distinguished.
The most often the attention of research is paid to the

bones and structures of the face, eye socket, and the
initial parts of the respiratory and digestive systems. In
dogs, the facial areas occupy large surface areas, which
contributes to the respiratory and olfactory function,
and the long surface of the upper and lower jaws pro-
vide reliable fixation of the teeth and a large volume of
the oral cavity [1, 2, 3].

The neurocranium is separated rostrally from the
nasal cavity by a perforated plate of the ethmoid bone
and is topographically defined as the anterior cranial
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fossa. Caudally, to the pyramid, occupying a central posi-
tion, the middle cranial fossa is topographically defined,
behind which the posterior cranial fossa lies to the oc-
cipital bone, which communicates with the spinal canal
through the foramen magnum. The spinal cord, together
with the vascular and meningeal formations associated
with it, continues into the medulla oblongata, which oc-
cupies a ventral position on the inner base of the pos-
terior cranial fossa. In this regard, in this area, formed
bone canals are defined in which the sinuses of the dura
mater of the brain lie [4, 5].

A number of openings and canals open on the ven-
tral surface of the base of the skull for the passage of
nerves and blood vessels. In the area of the posterior
cranial fossa, several tunnels often merge in the bony
canals directed outwards, in which vascular structures
and sinuses, connecting with emissary veins, form single
venous vascular trunks [6, 7, 8].

The high variability of skulls in shape and size ob-
served among domestic dogs than in any other mam-
malian [9] species is associated with intensive artificial
selection of the skull phenotype of domestic dogs, which
has developed particularly, according to literature data,
over the past two centuries. Such selection has a clear
impact on the secondary features of the skull of domes-
tic dogs, and other anatomical features associated with
the bony openings and canals of the skull.

For this reason, craniometry and craniotopography
in dogs are of particular importance when characterizing
the anatomical indicators of specific representatives of
the breed. In veterinary medicine, which has been de-
veloping intensively in the last 20-30 years, the latter
phenomenon in dogs significantly complicates the diag-
nosis and surgical interventions [10]. For this purpose,
some craniometric points were transferred from the
human skull due to the presence of similar anatomical
formations on the dog’s skull.

In our study, we analyzed the skulls of mongrel (do-
mestic) dogs, which in shape belong to the mesocephal-
ic form and are characterized by averaged cranial index
indicators, on which comparative morphology is based.
The main criterion that we took into account when di-
viding into study groups was the morphometric length
of the skull, which is mainly proportional to the animal’s
mass indicator, which we took into account when study-
ing the craniotopography of the axillary structures of the
dura mater in previous studies [11].

From a structural and functional point of view, chan-
nels and openings play an important role in the drainage
of blood and cerebrospinal fluid from the cranial cavity.
The established features of cerebral venous outflow are
often associated with the existing emissary ligaments
and the degree of their development in the system of in-
tracranial and extracranial venous plexuses. They deep-
en the understanding of the influence of physical factors
on the formation of the directions of venous blood and
cerebrospinal fluid in the closed bone cavity of the dog’s
skull [12]. Of course, the directions of blood flow will
also be influenced by such anatomical features as the
structure of the sinus walls, the absence of valves, the
cross-sectional area and the passage of parts of the si-
nuses in the bone canals.

In the available literary sources, we have come across
data indicating the presence of three main types of
blood flow directions along the venous cerebral collec-

tors in different species of mammals: jugular, vertebral
and mixed, which is present in rats, dogs and humans.
In contrast to the thorough description of the venous
structures of the brain, morphological and morphomet-
ric studies of the openings and canals of the skull base
have been covered episodically and partially. In addition
to the topographic and anatomical features, the issues
of morphometric indicators of these structures depend-
ing on the size of the skull remain unsolved.

The aim of the study.

To establish the topographic and anatomical features
and morphometric indicators of the bone foramina, ca-
nals and their connections of the posterior cranial fossa
of the base of the dog’s skull.

Object and research methods.

The object of our study was the external and internal
base of the skull, and the subject - foramina, canals, their
connections and topography in the area of the posterior
cranial fossa. The skulls of dogs that were studied are
the fund of the museum of the Department of Operative
Surgery and Topographic Anatomy of the Luhansk State
Medical University until 2014 and were made after the
experimental use of animals in 2010 with the permis-
sion of the Bioethics Commission and compliance with
the requirements of humane treatment of experimental
animals regulated by the European Convention for the
Protection of Vertebrate Animals Used for Research and
Other Scientific Purposes (Strasbourg, 03/18/1986) and
the Law of Ukraine “On the Protection of Animals from
Cruelty to Animals” (No. 3447-IV of 02/21/2006). At
present, the collection of skulls has been transferred to
the museum fund of the Department of Morphology of
the Petro Mohyla Black Sea National University (Myko-
laiv, Ukraine).

60 dog skulls were studied, which were divided into
four groups of 15 in each, according to the sagittal length
between the cranial points pr-co — sagittal length of the
skull and taking into account the mass of the animal; pr
— prostion — rostral ends of the interincisal suture, lo-
cated between the roots of the upper central incisors,
corresponding to the anterior edge of the skull, co—con-
dylus occipitalis the most distant point on the base of
the skull. The first group included skulls with a length of
up to 13 cm (animals weighing up to 10 kg), the second
— with a length of 13—-16 cm (animals weighing from 10
to 15 kg), the third — 16—-19 cm (animals weighing 15-20
kg) and the fourth group included skulls with a length
of 19-24 cm (animals weighing 20-30 kg). Craniometry
of the posterior cranial fossa of the skull base was per-
formed using defined points: pd — the posterior edge of
the hard palate topographically corresponds to the ante-
rior border of the anterior cranial fossa on the external
base of the skull, b — basion — the lowest point in the
middle of the lower edge of the occipital foramen topo-
graphically corresponds to the posterior border of the
posterior cranial fossa, ds — dorsum sellae topographi-
cally corresponds to the anterior border of the posterior
cranial fossa (fig.).

Morphometric indicators were obtained by calculat-
ing the area of the posterior cranial fossa, measuring the
distance between the same-named holes on the inner
and outer base of the skull, measuring the length of the
bone canal of the ventral petrosal sinus and the jugular
vein between the topographic points cspv-fj. Statistical
processing of the obtained morphometric indicators was
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Figure — Cranial points of the skull base used for morphometry. Macrophoto. Designations: A — external skull base: pr-co — sagittal length
of the skull; pd-b — length of the external skull base; ds-b — length of the posterior cranial fossa on the external skull base; pr-pd — length of
the hard palate; B — posterior cranial fossa of the internal skull base: ds-b — length of the posterior cranial fossa; fj-fj — width of the posterior
cranial fossa; cspv-fj — length of the bone canal of the ventral petroglyphic sinus and jugular vein; sspv-cspv — length of the groove of the
ventral petroglyphic sinus to the bone canal.

carried out using software with the determination of the
arithmetic mean (M), standard deviation (o) and the av-
erage error of the arithmetic mean (m).

Research results and their discussion.

At the initial stage, we carried out morphometric
measurements of the sagittal length of the skull depend-
ing on the mass of the animals, dividing them into four
groups. Within the limits of the obtained values, we also
examined the indicators of the outer base of the skull
and the posterior cranial fossa, as well as the length of
the hard palate. The obtained data were subjected to
statistical analysis and then entered into table 1.

The obtained results of morphometric indicators of
the external base of the skull indicate a direct depen-
dence of linear dimensions on the body weight of an-
imals. It is natural that linear indicators of the rostral
(anterior, facial) section prevail over the base of the ce-
rebral skull. Thus, the distance between the points pr-pd
prevails over the indicators pd-b in all groups. In group 1,
the length of the rostral section was 57.97% of the total
average length. In group 2, 54.46%, in group 3 —55.77%,
and in group 4 it was 54.74%.

Linear indicators of the length of the cranial fossa
also have different indicators. Thus, the length of the
posterior cranial fossa ds-b accounts for 47.92% of the
entire length of the fossae on the external base between
the points pd-b in group 1, 49.13% in group 2, 46.19% in
group 3 and 44.29% in group 4.

For the first time, we conducted morphometry of
the posterior cranial fossa on the internal base of the
skull in dogs of different weights. To do this, we deter-
mined its length - the distance between the points ds-b
(the posterior surface of the saddle back and the lower
edge of the occipital foramen). Comparing the length of
the posterior cranial fossa on the external and internal
base of the skull, we see that the length on the external
is slightly greater than the length on the internal. The
obtained data were subjected to statistical analysis and
then entered into table 2.

So, externally in dogs of group 1 this indicator ranged
from 2.1 cm to 2.98 cm (M=2.3 at 6=0.22, m=0.15), and
internally — from 2.0 cm to 2.33 cm (M=2.2 at 0¢=0.10,
m=0.08). Externally in dogs of group 2 this indicator
ranged from 2.88 cm to 3.34 cm (M=3.14 at 0=0.12,
m=0.10), and internally — from 2.87 cm to 3.00 cm
(M=2.95 at 0=0.04, m=0.03). In dogs of group 3, this
indicator ranged from 3.25 cm to 3.78 cm (M=3.58 at

0=0.15, m=0.13) externally, and from 3.47 cm to 3.60
cm (M=3.51 at 0=0.04, m=0.03) internally. In group 4,
the length of the posterior cranial fossa was also slightly
larger externally and ranged from 3.52 cm to 4.00 cm
(M=3.72 at 0=0.16, m=0.14) internally, and from 3.51
cm to 3.71 cm (M=3.61 at 0=0.08, m=0.07). It can be
assumed that the difference in length indicators is as-
sociated with the approximate topographic points of
connection of the bodies of the occipital and sphenoid
bones of the outer and inner bases of the skull.

We did not find similar studies in the available litera-
ture, so in our study we paid special attention to deter-
mining the width and area of the posterior cranial fossa.
On the inner base of the skull, at the specified points
fi-fi, which correspond to the openings of the canal into
which the right and left internal jugular veins enter from
the cranial cavity, we determined the width indicators
and calculated the area indicators of the posterior crani-
al fossa in the indicated groups of animals.

The distance between the right and left medial edges
of the foramen jugulare on the inner base of the dog’s
skull, which actually corresponds to the most distant
points fj-fj (width) of the posterior cranial fossa in the
fourth group of animals, was the largest from 2.70 cm to
2.88 cm (M=2.79 at 6=0.05, m=0.04). Therefore, the area
also among all groups was the largest indicators from
9.63 cm? to 10.68 cm? (M=10.07 at 0=0.38, m=0.34). Of
course, the smallest indicators of width and, accordingly,
area belong to the group of the smallest animals, where
the width ranged from 1.18 cm to 1.85 cm (M=1.60 at
0=0.18, m=0.14), and the area was M=3.54 at ¢=0.50,
m=0.42). Intermediate values belonged to the skulls of
groups 2 and 3 with areas M=6.69 cm? at 0=0.22, m=0.17
and M=8.53 at 0=0.38, m=0.30, respectively.

The last stage of our morphometric study was to es-
tablish the parameters of bone structures in connection
with the formation of the groove in which the initial sec-
tion of the ventral petroglyph sinus lies and its subse-
quent transition to the bone canal, in which the merger
with the internal jugular vein occurs. For this measure-
ment, we used the topographic points sspv-cspv (the be-
ginning of the groove to the entrance to the bone canal
of the ventral petroglyph sinus) and the length of the
canal itself to the jugular foramen (points cspv-fj).

In group 1 of the study, the length of the groove was
from 0.41 cm to 0.50 cm (M=0.46 at 6=0.02, m=0.02),
and the length of the canal was from 0.9 cm to 1.2 cm
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Table 1 — Morphometric indicators of skull length in dogs of different weights (cm)

craniometric points of the external skull base measurements

. . Number of pr-co pr-pd pd-b pd-ds ds-b
Animal weight| . M - | = m | M o m | M o m | M o m
Upto 10 ke 15 1237 065 | 050 662 | 041 ] 035 ] 480 023 ] 019 f 260 0.17] 013 ] 230 022 ] 0.15
From 10 to 15 k 15 1478 070 | 060 | 764 | 057 ] 048 | 630 022 ] 018|343 0,16 ] 013 [ 314 ] 0,12 ] 0.10
From 15 to 20 k 15 1826] 037 ] 031 ] 077 ] 026 019 775 ] 026 | 023 | 381 ] 017] 016 ] 358 | 0.15] 013
More than 20 kg 15 1087| 0,88 | 0.68 [ 10.16] 037 ] 031 | 840 025] 020 444 ] 036] 033 [ 372] 0.16] 0.14

Table 2 — Morphometric parameters of the posterior cranial fossa and ventral petrosal sinus structures in dogs of different weights (cm)

craniometric measurement points of the structures of the posterior cranial fossa of the internal base of the skull

. . Number of ds-b fi-fj S fep SSPV-CSPV cspv-1j
Animal weightocuements| M [ 6 | m | M| o | m | M| o | m | M| o | m | M| 6 | m
Upto 10 kg 15 2201 010 008 | 160) 0,18 | 014 ] 3541 050 042 ] 046 002 ] 002 ] 1,00] 0,08 | 0,06
From 10to 15 k 15 20510041003 ) 227 0051004 669 0221 017|094 ] 005) 003 ] 142] 002 ] 001
From 15t0 20 k 15 35110041003 ) 243 009 008 853 | 038 | 030 108 ) 004 ) 003 ] 147 ] 002 ] 002
More than 20 kg 15 3611 008] 007} 279]005] 004]1007] 038) 034 ] 125] 0,10] 007 | 155] 0,04 ] 0,03
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(M=1.00 at 0=0.08, m=0.06). Group 2 had a furrow
length of 0.87 cm to 1.02 (M=0.94 at 0=0.05, m=0.03),
and a canal length of 1.39 cm to 1.47 cm (M=1.42 at
0=0.02, m=0.01). Group 3 showed a furrow length of
1.0 cm to 1.14 cm (M=1.60 at 0=0.04, m=0.03), and a
canal length of 1.43 cm to 1.50 cm (M=1.47 at 6=0.02,
m=0.02). In group 4, the fluctuation of the furrow length
was the largest and ranged from 1.13 to 1.54 cm (M=1.25
at 0=0.10, m=0.07), the canal length indicators ranged
from 1.46 to 1.65 cm (M=1.55 at 0=0.04, m=0.03).

Using an electronic protractor, we measured the an-
gles of the direction of the furrows together with the
bone canals (segment through the points sspv-cspv-fj)
in relation to the median sagittal axis. According to the
numerical results of the measurements, the angle of the
direction of the furrow axis and the canal of the ventral
stony sinus was almost the same — from 28° to 32° in all
groups of animals.

Conclusions.

For the first time, comprehensive morphometric
data of the posterior cranial fossa of the skull and bone
structures of the ventral petroglyphic sinus of dogs of
different weights were obtained. Such indicators as the
length, width and area of the posterior cranial fossa, the
length of the furrow and the bone canal of the ventral
petroglyphic sinus were established and statistically pro-
cessed, their boundaries and topographic points were
determined. The angle of the direction of the canal and
the median sagittal axis of the skull of dogs of different
weight groups were established. Prospects for further
research. The next stage of our research will be the his-
tological structural analysis of the walls of the sinuses of
the base of the dog’s skull.

Prospects for further research.

The next stage of our research is planned to be mi-
croscopic studies of the structural organization of the
walls of the venous sinuses of the base of the dog’s skull.
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TOMNOrPA®OAHATOMIYHI OCOB/IMBOCTI 3AAHbOT YEPEMHOT AMKU OCHOBM YEPEMNY COBAKU

3t03iH [I. B., ®peHkensb 1O. [., YepHo B. C., MuwuueHko B. B., bepesa I. B.

Pe3stome. MiHnuMBICcTb YepeniB 3a ¢opmMoto Ta po3mMipamm cepes, AoMallHiX cobaK cnocTepiraeTbea Ginblue, HixK
y 6yab-AKMX iHWKX BMAIB ccaBLiB. Taka 3aKOHOMIPHICTb NOB’A3aHa 3 iIHTEHCMBHMM WITYYHUM Bigbopom dpeHoTUNy
yepena CBiCbKMX TBapUH cobak, AKMM HabyB 0coBNMBOro PO3BUTKY MPOTATOM OCTaHHIX ABOX CTONITb. TOMy KpaHio-
MeTpis i KpaHioTonorpaodia y cobak HabyBae 0cob6AMBOro 3HaYEHHSA, KOIM XapaKTepm3yoTb aHATOMIYHI MOKA3HWUKK
KOHKPETHUX NpeAcTaBHUKIB Nopoan. Y BeTepuHapHii meaunumHi, ska B octaHHi 20—30 pokis Habyna iHTEHCMBHOIO
PO3BUTKY, OCTaHHIN GEeHOMEH CYTTEBO YTPYAHHOE AiarHOCTUKY i NPOBEAEHHA ONEepPaTUBHMUX BTPYYaHb.

MeToto focnifxKeHHsA 6yno BCTaHOBAEHHA TonorpadoaHaToMiYHMX 0cO6AMBOCTI Ta MOPHOMETPUYHMX NMOKA3HU-
KiB KICTKOBMX OTBOPIB, KaHa/iB Ta iXx Clony4YeHb 3aA4HbOT YEPENHOT AMKN OCHOBM Yepena cobaku. Yepena cobak, Lo
6ynu gocnigyeHi agnaoTbea GoHAOM My3eto Kadeapun onepaTMBHOI Xipyprii Ta TonorpadivyHoi aHaTomii.

Yepena cobak 6ynn posnogineHi Ha YOTUPKM FPynM 33 NMOKa3HMKAMU CariTaibHOT JOBXUHU MiXK KpaHiabHUMM
ToYyKamu. [lo nepLioi rpynu BiAHECAU Yyepena 3 A0BXKUHOW A0 13 cm (TBapuHM 3 macoto o 10 Kr), Ao apyroi — 3
[OBXMHOW 13—-16 cm (TBapuHKM macoto Big, 10 o 15 Kr), Ao TpeTboi — 16—19 cm (TBapuHM 3 macoto 15-20 Kr) i go
YyeTBepTOi rPyNu HaNexKanu Yepena 3aBAoBXKKM 19-24 cm (TBapmHM 3 macoto 20-30 Kr). KpaHiomeTpito 3a4HbOI Ye-
penHoi AMKM OCHOBM Yeperna NPoBOAUIN 3 BUKOPUCTAHHAM BU3HAYEHUX TOYOK.

MopdomeTpuUHi NOKa3HUKM OTPUMYBAIN LUNAXOM PO3PaxyHKIB MAOLLI 3a4HbOI YepenHoi AMKKU, BUMIpIB Big-
CTaHi MiX OAHOMMEHHMMW OTBOPAMM Ha BHYTPILLHIM i 30BHILLUHIA OCHOBI Yepena, AiameTpiB OTBOPIB Ha 30BHILLHIN
i BHYTPIiLWHI OCHOBI, BUMiptOBaHb AOBXMWHM KiCTKOBOIO KaHany BEHTPA/IbHOI KaM'AHUCTOT Nasyxu i APEMHOT BEHMU.
CTaTUCTMYHY 06POBKY OTPMMAHMX MOPDOMETPUUHMX NMOKA3HMKIB MPOBOAMAN 33 AOMNOMOrO0 NPOrpamHoro 3abes-
neyeHHs 3 BU3HAYEHHAM cepeaHboi apudmeTnyHoi (M), cepeiHbOKBAAPATUUHOIO BigxmMneHHs (o) Ta cepeaHboi
NOMWJIKU cepelHbOT apudmeTUYHOI (m).
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OTpumaHi pesynbtaT MOpPOMETPUYHMX NOKA3HUKIB 30BHILLHBbOI OCHOBM Yepena CBig4aTb NPO NPAMY 3a/iex-
HIiCTb NiHIMHMX PO3MipiB Big MacK Tina TBapMH. 3aKOHOMIPHUM € NepeBarkaHHA NiHIMHUX NOKA3HUKIB POCTPANbHOrO
BiAAiNy Hag OCHOBOK MO3KOBOTO Yepena. Y 1 rpyni AOBXWHA POCTPanbHOrO BigAiny cknana 57.97% sig 3aranbHoi
cepeaHboi foBXKUHK. Y 2 rpyni 54.46%, B 3 —55.77%, a B 4 cknana 54.74%. NiHiliHi NOKa3HMKN AOBXUHU YepenHUX
AMOK TaKOX MatOTb Pi3Hi MOKa3HUKW.

OcobnumBy yBary B HalWOMy AOCNIAMKEHHA MU NPUAINANAN BCTAHOB/IEHHIO WMPUHU Ta NJIOL 3a4HbOT YepenHoi
AMKM Ha BHYTPILLUHIA OCHOBI Yepena 3a BUSHAYeHUMM TOUYKaMU, AKi BiNOBiAHI OTBOPaM KaHany B AKUIA 3 MOPOXKHUHM
Yyepena BCTynatTb NpaBa i NiBa BHYTPILIHI APEMHi BEHWU MW BCTAaHOBW/IM MOKA3HUKM LUMPUHN Ta MPOBENM PO3pPaxy-
HOK NOKa3HWKIB NNOLLi 3a4HbOT YepenHOT AMKM B 3a3HAaYEHMX rpynax TBapuH.

OcTaHHIM eTanom Haworo MopdoMeTPUUYHOro AoCAiANKEHHA ByN0 BCTAHOBNEHHA MOKAa3HWUKIB KiCTKOBUX CTPYK-
Typ y 38’A3Ky 3 dopMyBaHHAM BOPO3HM B AKil 3a71Ara€ NOYATKOBMI BifAin BEHTPaNbHOI KaM'AHUCTOT Nasyxum Ta no-
OANbLUMM 0o Nepexofom A0 KiCTKOBOro KaHany, B AKOMY BifOYBaETbCA 3IUTTA 3 BHYTPILWHbOK APEMHOI0 BEHOLO.
[nAa uboro BUMiptoBaHHA MU BUKOPUCTOBYBaIN TonorpadiyHi TOYKM NnovyaTky 60PO3HMN 40 BXOAY B KiCTKOBMI KaHas
BEHTPa/IbHOT KaM'AHUCTOT NAa3yxu i LOBXKMHY CAaMOro KaHany 40 APEMHOro OTBOpPY.

3a YMCENbHUMU OTPUMAHUMK pe3yabTaTaMn BMMIPIOBaHb KyT HanpAMKY Bici 650pO3HM i KaHany BEHTPaJbHOI
Kam’sIHUCTOI Nasyxu CTaHOBUB MaliXKe 04HaKOBUIA NOKa3HMK — Big, 28° ao 32° y BCix rpynax TBapumH.

TakMM YMHOM Hamu Brepue Byan oTpumaHi BcebiuHi MopdoMeTpUYUHI AaHHI 3a4HbOT YepenHoi AMKKU Yepeny Ta
KICTKOBWX CTPYKTYp BEHTPaNbHOT Kam'AHUCTOT Nasyxu cobakK pi3Hoi Baru.

Kntouosi cnosa: yepen, 3afHA YepenHa AmKa, Tonorpadia, mopbomeTpin, TBepaa Mo3kosa 060/10Ha, BEHO3HI
nasyxu.

TOPOGRAPHOANATOMIC FEATURES OF THE POSTERIOR CRANIAL FOSSA OF THE BASE OF THE DOG SKULL

Zyuzin D. V., Frenkel Y. D., Cherno V. S., Pshychenko V. V., Bereza |. V.

Abstract. The variability of skulls in shape and size among domestic dogs is observed more than in any other
species of mammals. This pattern is associated with intensive artificial selection of the phenotype of the skull of
domestic dogs, which has gained special development over the past two centuries. Therefore, craniometry and
craniotopography in dogs acquire special importance when characterizing the anatomical indicators of specific rep-
resentatives of the breed. In veterinary medicine, which has gained intensive development in the last 20-30 years,
the latter phenomenon significantly complicates diagnostics and surgical interventions.

The aim of the study was to establish the topographic-anatomical features and morphometric indicators of the
bone foramina, canals and their connections of the posterior cranial fossa of the base of the dog’s skull. The skulls
of dogs that were studied are part of the museum fund of the Department of Surgical Surgery and Topographic
Anatomy.

The skulls of dogs were divided into four groups according to the sagittal length between the cranial points. The
first group included skulls up to 13 cm long (animals weighing up to 10 kg), the second group included skulls 13-16
cm long (animals weighing 10 to 15 kg), the third group included skulls 16—19 cm long (animals weighing 15-20
kg), and the fourth group included skulls 19-24 cm long (animals weighing 20—30 kg). Craniometry of the posterior
cranial fossa of the skull base was performed using specific points. Morphometric indicators were obtained by cal-
culating the area of the posterior cranial fossa, measuring the distance between the same-named holes on the inner
and outer base of the skull, the diameters of the holes on the outer and inner base, and measuring the length of
the bone canal of the ventral stony sinus and the jugular vein. Statistical processing of the obtained morphometric
indicators was carried out using software with the determination of the arithmetic mean (M), the standard deviation
(o) and the average error of the arithmetic mean (m).

The obtained results of the morphometric indicators of the external base of the skull indicate a direct depen-
dence of linear dimensions on the body weight of animals. It is natural that the linear indicators of the rostral sec-
tion prevail over the base of the cerebral skull. In group 1, the length of the rostral section was 57.97% of the total
average length. In group 2, it was 54.46%, in group 3 —55.77%, and in group 4 it was 54.74%. The linear indicators
of the length of the cranial fossa also have different indicators.

In our study, we paid special attention to determining the width and area of the posterior cranial fossa on the
inner base of the skull at specific points corresponding to the openings of the canal into which the right and left
internal jugular veins enter from the cranial cavity. We established the width indicators and calculated the area indi-
cators of the posterior cranial fossa in the indicated groups of animals.

The last stage of our morphometric study was to establish the indicators of bone structures in connection with
the formation of the groove in which the initial section of the ventral stony sinus lies and its subsequent transition
to the bone canal, in which it merges with the internal jugular vein. For this measurement, we used the topographic
points of the beginning of the groove to the entrance to the bone canal of the ventral stony sinus and the length of
the canal itself to the jugular opening.

According to the numerical results of the measurements, the angle of the axis of the furrow and the canal of the
ventral petrosal sinus was almost the same — from 28° to 32° in all groups of animals. Thus, for the first time, we
obtained comprehensive morphometric data of the posterior cranial fossa of the skull and the bone structures of
the ventral petrosal sinus of dogs of different weights.

Key words: skull, posterior cranial fossa, topography, morphometry, dura mater, venous sinuses.

ORCID and contributionship:
Zyuzin D. V.: https://orcid.org/0009-0009-0746-2316 B

252 ISSN 2077-4214. Bicuuxk npo6nem Gionorii i meanuunn — 2026 — Bun. 2 (181) / Bulletin of problems in biology and medicine — 2026 - Issue 2 (181)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/




MOP®»ONO0rIf / MORPHOLOGY

Frenkel Y. D.: https://orcid.org/0009-0002-4524-4618 #&¢
Cherno V. S.: https://orcid.org/0000-0002-4637-9875 APF
Pshychenko V. V.: https://orcid.org/0000-0003-0652-1563
Bereza |. V.: https://orcid.org/0009-0002-6543-3256 B¢

Conflict of interest:
The authors declare no conflict of interest

Corresponding author

Cherno Valerii Stepanovych

Petro Mohyla Black Sea National University
Ukraine, 54000, Mykolayiv, 10 68 Desantnikiv str.
Tel.: 0667499318

E-mail: cherno1965@gmail.com

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,
F —Final approval of the article.

This article is distributed under the terms of the Creative Commons Attribution (CC-BY) License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited © All
authors, 2026

Received 19.01.2026
Accepted 01.05.2026
Published 27.05.2026

DOI 10.29254/2077-4214-2026-2-181-253-257
YAK 616-006:611.811.018.54-076.4:611.843:599.323.4
HebecHuii O. P., lsanuyk I. M., lpumantiok O. I., Tynon /1. . He6ecHa 3. M.

YIbTPACTPYKTYPHI 3MIHU TEMOKANINAPIB KOPU BETUKUX MIBKY/1b
r0OJ1I0BHOIoO MO3KY BIZIUX LWYPIB NPU EKCMEPUMEHTAJIbHOMY OHKOIEHE3I

TepHONiNbCbKUIA HALIOHANIbHUA MeAUYHKUIA YHiBepCcUTeT
imeHi |. fl. TopbaueBcbKoro MiHicTepcTBa 0XopoHU 340p0oB’a YKpaiHu (m. TepHonNinb, YKpaiHa)
nebesna_zm@tdmu.edu.ua

lpobnema OHKO/102iYHUX 30X80PHOBAHbL 3A/AUWAEMbLCA OOHIED 3 HAUAKMyanabHiWux y cy4acHil meoduyuHi,
OCKiflbKU PO38UMOK HEOMNAACMUYHO20 MPOUECY CYNMpPOBOOHYEMBLCA CUCMEMHUMU MOPYWEHHAMU 8 Op2aHi3Mi,
30KpemMa 3MIHaMU UueHmpanbHoi Hepsoeoi cucmemu. HedocmamHbo 8uUBYEHUMU 3aAUWAOMbCA ocobausocmi
CMpPYKMypHO-yHKUioOHAMbHOI nepebydosu Kopu 20/108H020 MO3KY 3a YMO8 eKCrepuMeHmasnbHo20 OHKo2eHesy,
wo o0bymoene akmyasnbHicme 0aHO020 00CiOWeHHA. Memow 6yn0 00CniOMeHHA CybMIKPOCKOMiYHUX
3MIiH 2eMoKaninapie comMamoceHCOpPHOI OiNAHKU  KOpU MiBKysab 20/108H020 MO3KYy b6inux wypie npu AMI-
iHOyKosaHOMY KaHyepozeHesi. EkcrniepumeHm nposedeHo Ha 30 6e3mopodHuUxX cmameeo3pinux binux wypax
camyax. [na eneKmpoHHOMIKPOCKONIYHO20 BUBYEHHA Y MBAPUH 8UYYAAU He8esnuKi WMamoYKU Kopu MieKysb
20/108H020 MO3KY. [lidcomoeKy mkaHuH 30ilicHo8anu 8i0No8ioHO 00 CMAHOAPMHUX MemoOUYHUX nioxodie.
JlocnioxeHHa ynbmpamoHKuUx 3pi3ie nposodusnu 3a OO0MNOMO20t0 eneKmpoHHo20 MiKpockona [1EM-125K.
EnleKMpPOHHOMIKPOCKOIiYHe 00CAiOHeHHS 2eMOKaNinsapie Kopu rieKysb 20/108H020 MO3KY MEApUH AKUM iHOYKyeanu
KaHuepozeHe3 moscmoi KUWKU in situ. BuAeneHo 8UPaMeHi ynbmpacmpyKmypHi nopyweHHA KOMMIOHeHMIe
2eMOKaninApie Kopu 20/108H020 MO3KY, AKi Xapakmepu3yeanuca 0e30p2aHi3auiero CyOUHHOI CMiHKU, MOMOoB8UWeHHAM
i ywinbHeHHAM 6a3aa1bHOi MeMbpaHU, KOHOEHCauieo XxpoOMamuHy 8 A0pax eHoomenioyumie ma 0ecmpyKkmugHUMU
3MIHAMU iX 4UUMONAa3Mmamu4HuUx opaaHesn. Cnocmepi2anoca 3MeHWEeHHA KiflbKocmi MiKpOMiHOYUMO3HUX 8€3UKY/1,
W0 €8idYUs0 NPO NpueHiYeHHA Npouecie MPAaHCKaninapHo20 MPAaHCriopmy ma no2ipueHHs obMiHHUX rpoyecie y
MKAHUHI op2aHa.

Knw4oei cnoea: Kopa 207108H020 MO3KY, CyOMIKPOCKOMIYHI 3MiHU, 2eMOKaninapu, KaHyepo2eHe3, eHO02eHHd
IHMOKcuKauyis.

3B’A30K nyb6aikauii 3 nnaHoBMMM HayKoOBO-AoCNig-
HUMUK poboTamu.

HaykoBa poboTa € ¢pparmeHTOM HayKOBO-A0CAIAHOI
Temun «MopdosnoriyHi Ta MeTaboiuyHi acneKkTu KaHLepo-
reHesy» (Homep AeprkaBHoi peecTpauii 0123U100070).

Bcryn.

Mpobnema OHKONOFYHUX 3aXBOPIOBAHb 3a/IMLLIAETb-
CA OOHI€EI 3 MPOBIAHUX Y CyYaCHIN MeanUMHI y 3B’ A3KY

3i CTiAKOIO TEHAEHLIE A0 3POCTAaHHA 3aXBOPIOBAHOCTI
Ta CMepTHOCTI HaceneHHs [1, 2]. PO3BUMTOK HeoniacTuy-
HOrO NPOLECY CYNPOBOAXKYETLCA HE NNLLE NOKATIbHUMM
3MiHaMW Y BOTHULL MYXTIMHHOTO POCTY, @ 1 BUPAXKEHUMMU
CUCTEMHUMM MOPYLIEHHAMM, WO HEraTUBHO BMN/MBAOTb
Ha PYHKLiOHAaNbHMI CTAH Pi3HUX OPraHiB i cuctem opra-
Hi3my. Oco611BO YyTANBOIO A0 NATONOFYHUX BN/NBIB €
LEeHTpa/sibHa HepPBOBa CMCTEMA, KA LUBUAKO pearye Ha
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