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PARAMETERS RELATIONSHIP OF THE FACIALAND CEREBRAL
PARTS OF THE SKULL AND THE POSTERIOR FOSSA

B3A€EMOBIJHOCHUHHU NAPAMETPIB KICTOK JIMIIEBOTO
TA MO3KOBOTO BIIJA1JIIB YEPEIIA TA CTPYKTYP 3AJIHBOI
YEPEINHOI SMKHA

Pe3tome. Metoto nociimxkenHs Oyno BU3HAYUTH B3a€MOBIIHOCHHHU MapaMeTpiB KiCTOK JIMIBOBOTO Ta MO3KO-
BOTO BIJUIUTIB Uepena Ta CTPYKTYP 3aAHBOI YEPEHO1 SMKH. HalBayKTUBITITUM HAIPSIMOM MEITUYHOI KPaHi0I0-
rii 3aJMIIa€ThCsI KOMIUIEKCHE BUBYCHHSI TUIIOBOI MiHJIMBOCTI CTPYKTYP Ta YTBOPEHb Yeperna Ta 3aKOHOMIpHOC-
Ti iX B3a€EMO3B’s13KiB 3arajoM. [0 TakuX YTBOPEHH BITHOCUTHCS 3aJIHS YEPEITHA sIMKa 3 BiAAUJIaMU TOJIOBHOTO
MO3KY, II0 MICTSITbCA B Hill, i CyIMHHO-HEPBOBHUMHU KOMYHiKalisiMu. Mopdosorito 3aiHb01 YepenHoi SMKU
BHBYAIH Ha 13 macmopTH30BaHUX UYepemnax MOPOCTHX JIIOAEH 13 KOJeKIii GpyHIaMeHTaIhHOTO My3ero Kade-
JpH KJIiHIYHOT aHaTOMii, aHAaTOMIi Ta onepaTuBHOI Xipyprii JHIIPOBCEKOTO MEANYHOTO YHiBepcutTeTy. s Bu-
pIIIEHHS TIOCTABJICHUX 3aBIaHb 0YJI0 BUKOPHUCTAHO KOMIUIEKC KpaHIOMETpHYHUX MeTonuK. KpaniomeTpuyHi
JOCHIKEHHS 3aJHbOT YePEerHOoi IMKH, OCHOBH 4epera MPOBOAMIA TOBCTOTHUM LUPKYJIEM 3 MilliMETPOBOIO
ITKAJIOI0 Ta TEXHIYHUM IITAHTSHITUPKYIIEM 3 MiHO0 po3moniry 0,01 MM, 3riaHO 3 3araJsHONPUHHSATOIO B Kpa-
HioJorii MeToaukoro. J{j1st craTucTHYHOT 00pOOKM JaHWX, OTPUMAHKUX B Pe3ysbTaTi KpaHioMeTpii, 3acTocoBa-
HO METOJl KOMIUICKCHOTO CTaTMCTUYHOIO aHajli3y, KU BKIIOYA€E CydacHI METOAM MaTeMaTHYHOIO aHawi3y:
BapialiiiHui, KopesuiiHuid, GakTopHuil Ta perpeciiinuii. CraTucTiyHa 00poOKa BIACTUBOCTEH 3aHBOT Ue-
perHo1 SIMKM He BHSBMJIA 3HAYHUX CTAaTEBUX Ta BIKOBUX BiAMiHHOCTeH. OTpuMaHi 1aHi MOXKYTh OYTH BHUKO-
pHUCTaHi K B TEOpPETHYHIM MEAMLIMHI, TaK 1 B MPaKTUUHil, 30KpeMa, B HEHpOXipyprii, A7 BU3HAYEHHS 00’ €-
My 3aJIHBOI YepermHoi SMKH 3a 30BHINTHIMH PO3MipaMH JIMIICBOTO Ta MO3KOBOTO BIIIUTIB depera. y Hamrii
po0OoTi Oynu mpoBeeHi BUMIpIOBaHHS KiCTKOBHX CTPYKTYP 3aIHBOI YepenHOl MKHM B IUIOUIMHI PpaHkdypT-
CHKOT TOPHM30HTAJIi 332 30BHINIHIME pO3MipaMH JIMIIEBOTO Ta MO3KOBOTO BiIUIIB uepena. Bumineno mopdome-
TPUYHI 03HAKU «TICHO» 3a7HbOI uepenHoi sMku (3YS) sik 301IbIIeHHS BiTHOMIECHHS 00CSATY MO3KOBOI pedo-
BHHHM 3aHHOT YEPEITHO1 IMKH 10 11 KiCTKOBOTO 00’ eMy. Kpaniomerpudro, mo 06’em 3Y ctanoButs Bix 110
1o 218 cm3, B cepennbomy, 158 cm3 npu craructuunoMy BimxmieHHi 19,14. O6car 345 y nopocnux Bapitoe
Bix 140 no 230 cm3, y cepenapoMy 178 cm3. Ilokazuuk oocary 3US mermmii 3a 178 cM3 € MOKa3HUKOM «Tic-
Hoi» 3YS. BuBUeHHSs KOpEISALIMHUX B3a€EMHUH JIMIBOBOTO BiAiTy Uepena Ta 3aJHbO1 YeperHoi SMKU MoKa3a-
J10, TII0 TIapaMeTPH 3aTHBOI YePEITHOT IMKH ITO-Pi3HOMY KOPEITIOI0Th 3 OKPEMUMH PO3MipaMu JTUITLOBOTO Bi -
Ty yepena. B pesynbrari qociimkens, Oynu BU3HaueHi, V yciueHoro KoHyca, V emincoina ta V 3pisy kyaii. Taxk,
V ernircoina BapiroBaB Bix MiHiManpHOTO 138,662 10 MakcuMaiapHOTO — 225,688 ¢cM3, V ycideHOTO KOHYCa Bill
111,562 no 169,455 cm3; V 3pisy kymi — Bix 83,694 no 192,06 cm3.

Ki1rouoBi ciioBa: kpaHioMeTpisi, KICTKU JIMIEBOTO Ta MO3KOBOTO Yeperna, CTPYKTYpH 3aIHbOI YEPETHOI SIMKH,
YepernHO-MO3K0OBa TpaBMa.

The most important area of medical craniology
remains a comprehensive study of the typical
variability of the structures and formations of the
skull and the patterns of their relationships in general
[1-6]. These formations include the posterior cranial
fossa with the parts of the brain contained in it and

the neurovascular communications. Injuries to the
bones and fossae of the skull, intracranial structures
are a severe type of traumatic brain injury (TBI),
which cause a serious condition of patients, and
therefore, their clinical diagnosis is difficult [7]. The
main additional methods for determining the severity
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of mechanical injuries and structural injuries to the
cranium are X-rays, primarily craniography and CT
brain [8, 9].

In order to detect bone pathology, visual
craniography is carried out in direct and lateral
projections. Craniography allows to diagnose
fractures of the base of the skull only in 8.45% of
victims, fractures of the bones of the arch —in 63.69%
[10]. It should be noted that in 30 per cent of cases,
skull fractures are not detected during X-rays and
are subsequently detected during CT or surgery.
X-rays — shadow images of bone formations — have
their specifics and features. Linear fractures of the
skull are only then clearly visualized on the head
imaging (CT) when accompanied by a displacement
of the edges to each other [11]. CT scans can verify
the fracture itself, its nature, length and spread. In
the existing literature, with an abundance of work
on the morphology and relationship of parameters
of the posterior fossa with adjacent structures of the
brain skull, there is insufficient data on the variability
of its parameters depending on the relationship of
parameters of the bones of its facial section [12,
13]. Thus, the complex morphometric study of
the structures of the posterior cranial fossa and the
relationship between the parameters of the facial
and cerebral regions of the skull, as well as their
correlation relationships, remain relevant.

Purpose of the study: to determine the
relationship of parameters of the facial and cerebral
parts of the skull and structures of the posterior
cranial fossa.

Material and methods. Morphology of the
posterior cranial fossa was studied on 13 certified
adult turtles from the collection of the fundamental
museum of the Department of Clinical Anatomy,
Anatomy and Operative Surgery of the Dnipro State
Medical University. To solve the problems, a complex
of craniometric methods was used. Craniometric
studies of the posterior cranial fossa, the base of
the skull, were performed with a thick compass
with a millimetre scale and a technical calliper with
a fission price of 0.01 mm, according to the standard
craniology procedure. For statistical processing of
data obtained as a result of craniometry the method of
complex statistical analysis is applied, which includes
modern methods of mathematical analysis: variation,
correlation, factor and regression. Statistical analysis
of the posterior fossa showed no significant gender
and age differences. The obtained data can be used
both in theoretical medicine and in practical medicine,
in particular in neurosurgery, to determine the volume
of the posterior cranial fossa by the external size of the
facial and cerebral regions of the skull.

Results of the research. The posterior fossa is
a receptacle of two parts of the brain, derived from
the rhombus and middle brain bladders. At the stage
of five brain bubbles in the Sth week of the embryonic
period of prenatal ontogenesis, the diamond brain
derivatives are the oblong brain and the posterior
brain, which makes up the cerebellum and the bridge
(Varolian bridge). The bridge contains the main or
basilar groove (sulcus basilaris) in which the arteria
basilaris are located (fig. 1-A, B).

Fig. 1. Macrodrug of the middle and diamond brain. Ventral surface: A— 1 — brain legs (middle brain); 2 — bridge,
3 — oblong brain; 4 — cerebellum. The arrow indicates the primary (basilar) groove. B — 1 — the left vertebral artery;
2 — the basilar artery and its bridge branches
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The structure of the rhombus brain includes
the isthmus of the rhombus brain, the oblong brain
and the posterior brain. The isthmus of the rhombus
brain consists of the upper legs of the cerebellum, the
upper cerebral sail (vellum medullare superior) and
the triangle of the lateral loop. Lateral wall —the legs
of the brain, upper — the upper legs of the cerebellum;
lower — the handles of the lower hills. The functional
significance of the cerebral structures of the posterior
cranial fossa determines their special importance in
the development of clinical symptoms at traumatic
impact, the possibility of rapid development of

irreversible disorders under the direct influence
of intracranial hematoma, as well as a result of
compression-dislocation and the resultant secondary
hemodynamic disorders.

The posterior fossa is formed by the occipital and
two temporal bones, forming part of the base of the
skull. The boundaries of the posterior cranial fossa
are: at the front — the base of the back of the Turkish
saddle, at the edges on both sides —the upper edges of
the pyramids, at the rear — the furrow of the transverse
sinus of the occipital bone, above — the cerebellum
maximus (fig. 2).

Fig. 2. Skull macro-eparament

The bone structures of the posterior cranial fossa
were measured in the plane of the Frankfurt horizontal,
which passes through the upper edges of the external
auditory passages and the lower edge of the left
eye socket. The length of the posterior cranial fossa

corresponds to the distance between the base of the
back of the Turkish saddle and the most prominent part
of the inner occipital elevation, the width corresponds
to the distance between the lateral points of the upper
left and right pyramids (Fig. 3-A, B).

Fig. 3. Frankfurt contour. B — facial skull structure (1 — width of vault; 2 — width of base)
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The latching angle (convergence) of the
pyramids creates a stabilisation of the base of the
skull. The basilar angle, or the angle of the base of
the skull, is formed by a line connecting the nasion
to the saddle bump (the cellar point) and a line
connecting the saddle bump to the basion. The volume
of the posterior cranial fossa is limited by the line
connecting the following landmarks at the median
sagittal slice: the line connecting the lower edge of the
occipital rim — the base (B) and the lower edge of the
occipital bone —the opistion (O) —the internal occipital
protuberance (C) —the top of the cerebellum (G)—the
top of the back of the Turkish saddle (A)—basion (B).
Currently, to determine the volume of the posterior
cranial fossa used the developed formula: V=1/3 S
(b+c(a2+ae+e2)/a2), where S = mad / 4; a —length, b—
height of indicated cerebellum, e —longitudinal size of
occipital opening, ¢ —height, b — width.

OpuczinanvHi 00cnidHceHHA

The volume of the posterior cranial fossa was
calculated as the sum of the volumes of the two
truncated cones. The volume was estimated on MRI
images of the posterior cranial fossa, cervical and
thoracic spine regions by their analysis using the
developed mathematical program, to determine the
«close» posterior cranial fossa, used the formula
4/3xmx(x/2xy/2%z/2), where x — width, y — length,
z—height.

The morphometric traits of the «close» posterior
fossa are an increase in the ratio of the volume of
brain matter of the posterior fossa to its bone volume
and a narrowing of the lycoconductive pathways of
the posterior fossa. We measured and correlated the
facial section of the skull with the posterior fossa,
and a correlation well was built, showing that the
posterior fossa is correlated to varying degrees with
the individual facial size of the skull (fig. 4).

9

Fig. 4. Correlation between individual parameters of the facial and posterior fossa. Correlation relationships:

Strong positive

Moderately — - — - — - —

1 —the width of the right eye socket, 2 —the height of the right eye socket, 3 —the width of the left eye socket, 4 —the height
of the left eye socket, 5—the width of the forehead, 6 —the length of the posterior cranial fossa, 7— the width of the posterior

Analysis of the craniometry data found that the
volume of the posterior cranial fossa ranged from 110.0
to 218.0 cm?, averaging 158.0 cm® with a statistical
deviation of 19.14. The volume of the posterior cranial
fossa in adults ranges from 140.0 to 230.0 cm®, with an
average of 178.0 cm®. The index of the volume of the
posterior cranial fossa is less than 178.0 cm?® and we
propose to consider the indicator of «close» posterior
cranial fossa in adults. Thirteen studies have identified
the V truncated cone, the V ellipsoid, and the V cut
of the ball, taking into account the craniological points
listed on the macro-specs, which we considered the most

informative indicators (fig. 5-A, B). Thus. Taking into
account the results of 13 of our studies, the V ellipsoid
ranged from a minimum of 138.662 to a maximum
of 225.688 c¢m?’, V truncated cone from 111.562 to
169.455 c¢cm?®; the V cut of the ball from 83.694 to
192.06 cm?. In our opinion, the most approximate data
are V-section of the ball, although each case should be
considered separately. Thus, taking into account the
results of 13 of our studies, the V ellipsoid ranged from
a minimum of 138.662 to a maximum of 225.688 cm?,
V truncated cone from 111.562 to 169.455 cm?; V
dissected ball from 83.694 to 192.06 cm’.
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Fig. 5. Craniological points on the human skull in frontal projection (rear and snorkel view): hi — rear cranial fossa
length, jk — rear cranial fossa width (4). Craniological points on the human skull in frontal projection (rear and exterior
view): ac — processus mastoideus dexter — processus mastoideus sinister, cb — processus mastoideus dexter — protuberantia
occipitalis externa, ab — processus mastoideus sinister — protuberantia occipitalis externa, ad — processus mastoideus
dexter — foramen magnum, ec — processus mastoideus sinister — foramen magnum, bf — protuberantia occipitalis externa —
foramen magnum, de — foramen magnum (frontalis) width, fg — foramen magnum (saggitalis) length (B)

Conclusions. Thus, in our work we have measured
the skeletal structures of the posterior cranial fossa in
the plane of the Frankfurt horizontal along the outer
dimensions of the facial and cerebral regions of the
skull. The morphometric traits of «close» posterior
cranial fossa (posterior cranial fossa) have been
highlighted as increasing the ratio of the brain matter
volume of the posterior cranial fossa to its bone volume.
Craniometrically, the volume of the posterior cranial fossa
has been determined to be between 110.0 and 218.0 cm?’,
averaging 158.0 cm® with a statistical deviation of 19.14.
The volume of the posterior cranial fossa in adults ranges
from 140.0 to 230.0 cm?, with an average of 178.0 cm’.
The posterior fossa volume of less than 178 cm?® is an

indication of a «close» posterior fossa. Studies of the
correlation between the facial and posterior cranial
lobes have shown that the posterior fossa correlates to
varying degrees with individual facial size. As a result
of research, V truncated cone, V ellipsoid and V cut
of ball were determined. The V ellipsoid ranged from
a minimum of 138.662 to a maximum of 225.688 cm?,
V truncated cone from 111.562 to 169.455 cm’; the V cut
of the ball from 83.694 to 192.06 cm®.

Prospects for further research. In the future,
the relationship of diagnostic features in patients with
lesions of structures of the posterior cranial fossa and
craniometry will be considered, taking into account
the intracranial fossils of the skull.
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PARAMETERS RELATIONSHIP OF THE FACIAL AND CEREBRAL PARTS OF THE SKULL
AND THE POSTERIOR FOSSA

Abstract. The purpose of the study was to determine the relationship between the parameters of the facial and brain
bones of the skull and the structures of the posterior cranial fossa. The most important area of medical craniology
remains the complex study of the typical variability of skull structures and formations and the regularity of their
interrelationships in general. These include the posterior fossa with its brain regions and vascular communications.
The morphology of the posterior fossa was studied on 13 passport turtles of adults from the collection of the
fundamental museum of the Department of Clinical Anatomy, Anatomy and Operative Surgery of the Dnipro
State Medical University. To solve the problems, a complex of craniometric methods was used. Craniometric
studies of the posterior cranial fossa, the base of the skull, were performed with a thick compass with a millimetre
scale and a technical calliper with a fission price of 0.01 mm, according to the standard craniology procedure.
For statistical processing of data obtained as a result of craniometry the method of complex statistical analysis is
applied, which includes modern methods of mathematical analysis: variation, correlation, factor and regression.
Statistical analysis of the posterior fossa showed no significant gender and age differences. The obtained data
can be used both in theoretical medicine and in practical medicine, in particular in neurosurgery, to determine
the volume of the posterior cranial fossa by the external size of the facial and cerebral regions of the skull. In
our work, measurements were made of the skeletal structures of the posterior cranial fossa in the plane of the
Frankfurt horizontal along the external dimensions of the facial and cerebral areas of the skull. The morphometric
traits of «close» posterior cranial fossa (posterior cranial fossa) have been highlighted as increasing the ratio of
the brain matter volume of the posterior cranial fossa to its bone volume. Craniometrically, the volume of the
posterior cranial fossa has been determined to be between 110 and 218 cm?, averaging 158 cm’ with a statistical
deviation of 19.14. The volume of the posterior cranial fossa in adults ranges from 140 to 230 cm?, with an average
of 178 cm’. The posterior fossa volume of 178 cm’ is an indication of a «close» posterior cranial fossa. Studies
of the correlation between the facial and posterior cranial lobes have shown that the posterior fossa correlates to
varying degrees with individual facial size. As a result of research, V truncated cone, V ellipsoid and V cut of ball
were determined. The V ellipsoid ranged from a minimum of 138,662 to a maximum of 225,688 cm’, V truncated
cone from 111,562 to 169,455 c¢cm?; the V cut of the ball from 83,694 to 192,06 cm’.

Key words: craniometry, bones of facial and cerebral skull, structure of posterior cranial fossa, cranial-cerebral
trauma.
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