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The jugular foramen and postglenoid foramen are the main venous foramina of
the skull of placental mammals. Their mutual relations are closely related to the
development of the internal and external jugular vein, depending on the given
kind. On the basis of measuring studies, it was decided to investigate the relations
of the size of these foramina and to quantitatively determine which of them pre-
vails. The studies were performed with macerated human and animal skulls. Alto-
gether 100 skulls of human adults of both sexes, 100 of macaccas, 67 of bisons,
25 of mongrel dogs, 37 of foxes and 25 of rats were examined. The jugular
foramen was the outlet of the sigmoid sinus or its equivalents and the postglenoid
foramen — the petrosquamous or temporal canal. The jugular foramen was al-
ways singular and characterised by a small variability in the morphology, consist-
ing only in the occurrence of the internal division or its lack. The postglenoid
foramen, on the other hand, in the majority of the studied kinds was variable and
numerous. The number of foramina ranged from 1 in man to 7–10 in bisons. In
the course of measurements, it was found that the area of the postglenoid fora-
men in relation to the area of the jugular foramen is 0.87% in man, 24% in
macaccas, 30.7% in dogs, 34.4% in foxes, 53.9% in rats and 248.5% in bisons.
The results obtained indicate that in bisons the system of venous sinuses, connect-
ed with the postglenoid foramina, has a decisive significance for the drainage of
the cranial cavity. In contrast, the postglenoid foramen in man has a marginal
significance. The remaining kinds, whose skulls have been investigated, occupy
on that score an intermediate position.
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INTRODUCTION
The postglenoid and jugular foramina are the

main venous foramina in the mammalian skull, drain-
ing off nearly all the blood from the cranial cavity [1,
2, 5, 9, 16, 24, 25, 28]. The jugular foramen or the
posterior lacerated foramen is situated between the

occipital bone and the temporal one [1, 2, 9, 16, 21,
24]. It is almost a permanent component of the skull
of all mammals. The postglenoid foramen is also
called the “false” jugular foramen (foramen jugu-
lare spurium). It is situated on the inferior part of
the skull surface, backwards from the glenoid of the
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temporo-mandibular joint [23]. It occurs in rodents,
armadillos and in almost all hoofed mammals ex-
cept for suids, hippopotamuses and rhinoceroses [8,
17]. Among the hoofed mammals this foramen is
the largest in the deer family, in which it is one of
the series of foramina ending the temporal canal [3,
4, 28]. The postglenoid foramen does not occur in
elephantines and Pinnipedia. In general, it does not
occur in leporines, but is present in the rabbit [5, 8].
Among the carnivora, it is absent in the cat family,
but occurs in the family Canidae and in bears [3–5].
Also among the Primates the occurrence and size of
this foramen are highly variable. In the lemurs this
foramen lies superior to the jugular foramen [3, 4],
on the other hand, in the family Hominidae and in
man it is observed as a rare case of modification in
the development stage [25, 26, 29, 30]. The occur-
rence of the postglenoid foramen in man is connect-
ed with the variations of transverse and sigmoid si-
nuses [25, 26, 29]. This variability is in keeping with
the variability of the configuration of outflow of si-
nuses, development of mastoid emissary and also
degree of pneumatisation of the temporal bone and
the asymmetry of jugular foramina [3, 4, 31]. The
jugular foramen is a direct extension of the sigmoid
sinus while the postglenoid is the outlet of the
petrosquamous sinus or the temporal canal [7, 15,
16, 19, 20]. The temporal canal starts in the groove
of the transverse sinus and then the petrosquamous
sinus and proceeds between the squama and the pyr-
amid of the temporal bone, leaving the skull through
one or several foramina on the inferior and lateral
skull surface [3–5, 15, 16, 25, 28]. This canal occurs
in horses, ruminants, some carnivora (Canidae and
bears) and Insectivora [5, 8, 16, 28]. The temporal
canal in man, if it occurs, is called the Vergi canal [3].

The mutual relations between the postglenoid
and jugular foramina are very variable and closely
connected with the development of both main veins
of the head: the external and internal jugular veins.
Here, one can observe a whole possible collection of
forms, from entire domination of the external jugu-
lar vein and lack of the internal one (horses) up to
the domination of the internal jugular vein, as we
can see in the family Hominidae, suids and Hyra-
coidea [5, 8, 10, 11, 16, 17, 19, 21, 24, 28]. The
external jugular vein, as a small additional vein gath-
ering blood from the cranial cavity, functions in many
remaining groups of placental mammals, e.g. in In-
sectivora (mole), the family Canidae and many Pri-
mates, including macacca [5, 10, 16, 18, 24, 28].
The internal jugular vein as the main draining vein

of the skull cavity occurs in many placental mam-
mals, such as ruminants or carnivora [16].

The present authors desired to review and to sys-
tematise the knowledge on both most important
venous foramina of the skull, which are the jugular
and postglenoid foramina. Investigation of the mu-
tual relations of both these foramina in selected,
distant from each other in the systematics of mam-
malian kinds, would allow to show to what an ex-
tent the venous drainage from the skull cavity de-
pends on each of the two foramina. The data avail-
able in the literature dealing with this subject are of
qualitative, but not of quantitative, character.

MATERIAL AND METHODS
Studies were performed with macerated skulls.

This material included: 100 skulls of human adults
of both sexes (50 M and 50 F), 100 of macaccas
(Macaccus rhesus, rhesus A and cynomologus, 40 M
and 60 F), 67 of bisons (35 M and 32 F), 25 of mon-
grel dogs (sex unknown), 37 of foxes (17 M and 20 F)
and 14 skulls of rats (sex unknown). While examin-
ing the human skulls, the sex was determined on
the basis of features of sexual dimorphism. Once the
sex of a species had been determined, identification
of venous sinuses of the skull and analysis of asym-
metric features of these sinuses were performed. The
area of the venous foramina was determined using
a computerised system of image analysis. The data
obtained on both the skull capacity and the mea-
sured area were evaluated statistically. The results
of studying the nonnumeric data allowed us to fol-
low the occurrence and variability of the morpholo-
gy of venous foramina of the skull. Metric examina-
tion made it possible to calculate the surface of both
sinuses and the relation between their sizes. In the
course of analysis of non-metric data, the difference
test c2 was applied. During testing of the significance
of differences of the metric features of monomial
(left or right) foramina, a test was used for the de-
pendent pairs, whereas in the remaining cases the
Student test and the analysis of variance (F-Suede-
cor distribution) were applied to calculate the coef-
ficient of linear correlation between two measurable
features.

RESULTS
The morphology of the jugular foramen is pre-

sented in Table 1 and in Figures 1–5. The jugular fo-
ramen had two basic morphological modifications:
divided and undivided. In man, in the majority of
cases the undivided modification prevailed (Fig. 1A).
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No case has been found in which the jugular fora-
men would be divided on both sides simultaneous-
ly. The divided jugular foramen in a similar per-
centage has been observed in macaccas (Fig. 2C).
In the skulls of bisons jugular foramina were ex-
tremity irregular in shape, however not divided into
two parts (Fig. 3A). In the skulls of foxes, the mor-
phology of the jugular foramen did not show vari-
ability (Fig. 4B). In dogs, in both cases on the left
side a small foramen has been twice observed, sep-
arated from the main jugular foramen. This small
foramen was situated in the posterior part of the
appropriate jugular foramen and had an insignifi-
cant size (Fig. 4A). It was decided to describe this
state as the divided jugular foramen because no data
were available either in the literature or in our stud-
ies and the content of this foramen was unknown
to us. The jugular foramen in rat was, in the majori-
ty of cases, entirely divided into two separate com-
ponents: anterior and posterior (Fig. 5A). Only in one
case was an undivided foramen observed.

The occurrence of temporal canal was observed
in bison, macacca, dog and fox. In macacca, dog
and fox it has the form of a single canal or a vein of
diploe, proceeding on the border of the squama and
pyramid of the temporal bone joining the groove of

Table 1. Occurrence and morphology of the jugular foramen
in particular kinds with reference to the sex and body sides

Feature of jugular foramen

Kind Divided Undivided

Man M M
L R L R
6 4 44 46

F F
L R L R
5 6 43 44

Macacca M M
L R L R
4 5 37 36

F F
L R L R
6 4 53 55

Bison 0 70

Fox 0 37
Dog 2 48
Rat 27 1

Figure 1. Jugular and postglenoid foramina of human. A. Inferior aspect of human skull; left side; an undivided jugular foramen; 1 — an-
terior and posterior parts of jugular foramen, 2 — occipital condyle, 3— foramen magnum; B. Inferior aspect of human skull; left side;
a divided jugular foramen; 1 — anterior part of jugular foramen, 2— posterior part of jugular foramen; C. Inferior aspect of human skull;
right side; vicinity of glenoid cavity; 1 — inferior postglenoid foramen, 2 — glenoid cavity; D. Lateral aspect of human skull; right side;
1 — superior postglenoid foramen, 2 — external auditory opening, 3 — styloid process.

The occurrence of the wholly divided jugular fora-
men has been observed in 10% of male skulls and in
11% of female skulls. For both sexes together it amount-
ed to 10.5% with reference to 200 sides (Fig. 1B).
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Figure 2. Jugular and postglenoid foramina of macacca. A. Inferior aspect of macacca’s skull; right side; 1 — both parts of jugular fora-
men, 2 — external opening of hypoglosseal canal, 3 — occipital condyle, 4 — ridge of foramen magnum; B. Lateral aspect of macacca’s
skull; right side; 1 — superior postglenoid foramen, 2 — postglenoid process, 3 — external auditory foramen; C. Inferior aspect of
macacca’s skull; left side; 1 — anterior part of jugular foramen, 2 — posterior part of jugular foramen, 3 — intrajugular process, 4 — oc-
cipital condyle, 5 — ridge of foramen magnum, 6 — external opening of hypoglosseal canal; D. Inferior aspect of macacca’s skull; right
side; 1 — inferior postglenoid foramen, 2 — glenoid cavity, 3 — styloid foramen.

Figure 3. Jugular and postglenoid foramina of bison. A. Inferior aspect of bison’s skull; left side; 1 — jugular foramen, 2 — middle lacerated
foramen; B. Lateral aspect of bison’s skull; left side; cranial cavity opened, temporal canal dissected to reveal its course and terminal forami-
na; 1 — occipital bone, pneumatic, 2 — cranial cavity, 3 — internal opening of temporal canal, 4 — 2 cm measure, 5 — course of temporal
canal, 6 — one of external inferior openings of temporal canal, 7 — zygomatic arch; C. Lateral aspect of bison’s skull; right side; 1 — bony
corn, 2 — 1 cm measure, 3 — external superior openings of temporal canal, 4 — right occipital condyle, 5 — foramen magnum; D. Inferior
aspect of bison’s skull; right side; localisation of single inferior opening of temporal canal (inferior postglenoid foramen); 1 — external audito-
ry meatus, 2 — bony corn, 3 — 1 cm measure, 4 — zygomatic arch, 5 — single inferior opening of temporal canal, 6 — tympanic bulla.
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Figure 4. Jugular and postglenoid foramina of fox and dog. A. Inferior aspect of dog’s skull; right side; jugular foramen and accessory jugular
foramen (second part of the jugular foramen); 1 — external opening of hypoglosseal canal, 2 — jugular foramen, 3 — groove of petrooccipi-
tal sinus, 4 — accessory jugular foramen; B. Inferior aspect of fox’s skull; 1 — right jugular foramen, 2 — left jugular foramen, 3 — external
opening of the right hypoglosseal canal, 4 — external opening of the left hypoglosseal canal, 5 — view into skull cavity through foramen
magnum; C. Inferior aspect of fox’s skull; right side, 1 — inferior postglenoid foramen, 2 — oval foramen, 3 — tympanic bulla; D. Lateral
aspect of fox’s skull; left sight, 1 — superior postglenoid foramen, 2 — external auditory foramen, 3 — postglenoid process.

Figure 5. Jugular and postglenoid foramina of rat. A. Inferior aspect of rat’s skull; right side; 1 — anterior part of jugular foramen,
2 — posterior part of jugular foramen, 3 — intrajugular process; B. Lateral aspect of rat’s skull; left side; view opened into tympanic
cavity; 1 — malleus and incus complex, 2 — interior of tympanic cavity, 3 — postglenoid foramen.
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the transverse sinus with the postglenoid foramen.
In this substance, the temporal canal was in these
kinds a sort of petrosquamous sinus, but running
along the whole length in the bony canal. In bison,
the temporal canal was of a considerable diameter
(Fig. 3B), started similarly; however, in its further
course it divided into a number of branches, open-
ing itself finally into several or a dozen or so foram-
ina of different sizes, situated below or higher than
the zygomatic arch (Fig. 3C, D). Therefore, a division
has been proposed into main foramina, usually larger
and less numerous, which were situated on the low-
er surface of the skull, and the additional ones, nu-
merous and small, situated on its lateral and poste-
rior wall. The main foramina, in number 1–4, were
located in the vicinity of the external acoustic me-
atus, backwards with regard to the glenoid of the
mandibular joint. The additional foramina were sit-
uated in the surroundings of the squama of tempo-
ral bone or at the epiphysis of the zygomatic pro-
cess of this bone, thus already on the lateral surface
of the skull, or higher than the zygomatic arch, in
the vicinity of the bony cores (bony core foramina)
or on the occiput, often already within the occipital
bone (occipital foramina). The occurrence and mor-
phology of the postglenoid foramen in the studied
species are presented in Table 2. The postglenoid
foramen was found in all the studied species in two

localisations: superior and inferior (Fig. 1–5). The
superior foramen was situated at the epiphysis of
zygomatic emissary. The inferior foramen, in some
cases numerous, was situated in the vicinity of the
skull base, backwards to the mandibular cavity of
the temporal bone, and forwards from the ear-drum
part of that bone. The postglenoid foramen in man
was found in 2 out of 50 male skulls examined, and
in 5 out of 50 female skulls examined, always one-
sidedly. This is 2% and 5% respectively and together
3.5%. It was situated in superior or/and inferior lo-
cation (Fig. 1C, D). The postglenoid foramen occurred
in the majority of macaccas. No significant differ-
ences were observed between the variants of the
kind macacca. The main foramina, in number 1–4,
were situated in the vicinity of the external eardrum
(Fig. 2C, D). The additional foramina (superior) were
situated in the neighbourhood of the squama of the
temporal bone, or at the base of zygomatic emis-
sary of this bone, either somewhat upper up in the
vicinity of bony horns or on the occiput, often al-
ready in the vicinity of the occipital bone (Fig. 2B).
The superior foramen in macaccas was found occa-
sionally. The inferior foramen of the temporal canal
was found in 84 cases on the left and right sides.
This is 84% with regard to the number of left and
right sides, respectively. As far as the sex of the spe-
cies is concerned, the inferior foramen was observed

Table 2. Occurrence and morphology of the postglenoid foramina in particular kinds with reference to the sex and side

Kind Name and feature of foramen M F
L R L R

Man Superior 0 1 2 1

Inferior 1 0 2 0

Macacca Superior 39 36 45 48

Inferior 6 4 3 5

Bison Main foramen Single 10 11 15 13

of temporal canal Multiple 25 24 20 22

Additional Temporal 28 29 28 29

foramina of temporal canal Cerebral 19 18 23 20

Occipital 15 10 9 17

Fox Inferior Single 16 17 18 18

Multiple 1 0 2 2

Superior Single 8 8 9 10

Multiple 2 2 1 0

Dog Inferior 25

Rat Superior 14
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in 93 cases in females and 75 in males, which is 93%
and 75% with regard to the number of sides, the
difference being characteristic. The postglenoid fo-
ramen was numerous in all bisons. The main foram-
ina ending the temporal canal were the inferior fo-
ramina. In foxes, the main external foramen of the
temporal canal was the inferior postglenoid foramen,
which occurred constantly and in the majority of
cases was single (Fig. 3). In one male species (in 34
skull sides) and in 4 female ones (in 40 skull sides),
near the main foramen, a second one, considerably
smaller, was observed; its communications with the
cranial cavity in the majority of cases could not be
evidenced. The superior postglenoid foramen, situ-
ated at the base of zygomatic emissary of the skull,
was unstable and considerably smaller. It was single
or, more rarely, numerous (Fig. 3C). The postglenoid
foramen was a constant element of the dog and fox
skull (Fig. 4A, C, D). In fox it was single or multiple,
in dog almost always single (only in one case in dog
was a second postglenoid foramen found. In dog all
the postglenoid foramina were situated inferiorly,
directly behind the glenoid cavity. From among the
studied foramina of the rat skulls, the postglenoid
always occurred as single, located only inferiorly and
did not show variability in morphology (Fig. 5B).

The results of measurements of the jugular and
postglenoid foramina are presented in Tables 3 and
4. They contain data concerning the area of venous
foramina of the human skull, separately for sexes
and sides. The size of areas in Tables 4 and 5 are
given in mm2. In the brackets, standard deviation is
given and below the variability range (minimal and
maximal values of area of a foramen in the studied

material). In the case of postglenoid foramen in man,
the calculation results were limited to give only the
arithmetic mean, not calculating standard deviation
because of the small number of observations. After
the statistical evaluation had been performed, it was
found that the differences appearing between the
sex and body side, except for human skulls, and con-
cerning the area of the studied foramina were not
statistically significant. In man the difference be-
tween the area of jugular foramen left and right, for
male skulls and for both sexes jointly, were statisti-
cally significant, with right-side predominance. Sep-
arately, the significance of that difference in female
skulls was not demonstrated. In Table 5 and in the
corresponding diagram (Fig. 6) a comparison is pre-
sented of the size of both studied foramina, jugular
and postglenoid, expressed in per cent of the area
of the jugular foramen occupied by the postglenoid
foramen. The results were jointly given for both sides
(data added up).

DISCUSSION
According to the literature data, full division of

the jugular foramen in man occurs in the range 2–
–8.33%, which is in agreement with our results [12,
13, 18, 22, 27]. The jugular foramen in macacca was
irregularly divided into two elements in 9.5%, the
figure being close to that for man. In the available
literature, there are no extensive elaborations on the
morphology of jugular foramina in the skulls of bi-
son, fox and dog. Thus, there is no basis to realise
a broad discussion. Based on our results, it should
be underlined that, generally, the system of these
foramina on the surface of skull and their morphol-

Table 3. Area of the jugular foramen in particular kinds with reference to the sex and body sides. All dimensions in square
millimetres

Kind L R Skull sides

M F M F jointly

Man 51.11 (23.77) 57.53 (17.86) 53.83 (21.33) 59.84 (21.03) 111.35 (31.3)
21–126.2 12.5–94.9 15.8–112.7 25.6–121.7 40.5–221.1

Macacca 7.12 (2.45) 7.69 (3.30) 7.54 (2.69) 7.75 (2.59) 15.1 (5.12)
3–13.1 2.68–18.6 2.29–13.8 2.6–13.9 5.39–31.7

Bison 51.3 (18.2) 51.2 (16.9) 47.2 (12.9) 45.6 (13.9) 97.6 (28.5)
24–117 22.4–95 24.8–76.6 21.5–100.5 51.7–209.8

Fox 9.91 (1.45) 10.54 (1.49) 9.41 (1.39) 9.88 (1.55) 19.7 (2.72)
7.42–12.3 8.04–13.1 7.24–12.2 6.8–12.6 14.04–25.0

Dog 15.9 (6.87) 15.4 (6.37) 31.3 (13.1)
6.04–28.2 6.26–29.3 13.54–57.2

Rat 0.74 (0.15) 0.78 (0.18) 1.52 (0.2)
0.51–1.16 0.51–1.09 1.18–1.81
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ogy were almost identical in dogs and foxes. The
jugular foramen in dog, similarly as in fox, is deeply
situated in the bony niche. To this niche also the
petro-basilar sinus exits, which a number of authors
mention [16, 24, 28]. This sinus runs backwards
through the paracentral edge of the pyramid of the
temporal bone and the base of occipital bone. It is
difficult to treat these results, because the size of
sinus was not measured, avoiding eventual damage
of the material at disposal. In rat the occurrence of
divided jugular foramen was a rule, only in one case

on one of the side was the presence of undivided
jugular foramen observed.

In the case of the area of the jugular foramen,
the obtained values are, in general, comparable with
the results of other authors. No essential differences
were found concerning the sex, which is in accor-
dance with the findings of other workers [1, 18, 27].
The ascertainment of the significance of the differ-
ences between the left and right sides in humans, in
favour of the right side for male skulls and the whole
material (jointly of both sexes), shows that the dif-
ference, though not large, favouring the right side,
is characteristic for human skulls. The lack of signif-
icance of that feature in women probably resulted
from their weak right-sided dominance, which with
this number of species it is impossible to observe by
the Student test.

Occurrence, morphology and size of the postgle-
noid and temporal foramina.

The postglenoid foramen was found relatively
rarely in human skulls, jointly in 3.5%. Schelling [27]
found the postglenoid foramen on the left side (3%)
and on the right side (2%), which is in agreement

Table 4. Area of the postglenoid foramina in particular kinds with reference to the sex and body sides.  All dimensions in
square millimetres

Kind L R Skull sides

M F M F jointly

Man 0.9 1.08 0.43 1.17 0.97 (0.61)
(n = 1) (n = 4) (n = 1) (n = 1) 0.25–2.14

Macacca Superior foramen 0.34 (0.25) 1.2 (1.56) 0.64 (0.34) 1.16 (1.47) 1.67 (1.95)
0.16–0.51 0.1–2.3 0.4–0.88 0.12–2.2 0.22–4.5

Inferior foramen 1.25 (0.65) 1.15 (0.76) 1.17 (0.82) 1.2 (1.56) 1.95 (1.27)
0.18–2.78 0.07–3.04 0.12–4.25 0.1–2.3 0.15–5.15

Bison Inferior foramen 89.4 (30.4) 72.6 (21.5) 85.3 (27.1) 75.5 (25.7) 161.2 (44.5)
31.4–162.9 34.4–126.6 43.5–172 20.2–116.3 77.7–284

Superior foramen 12.8 (5.79) 23.4–(29.3) 10.76 (6.1) 13.0 (7.6) 22.6 (17.8)
6.6–22.8 4.1–75.1 3.6–19.9 3.8–24.3 3.6–75.1

Fox 3.6 (1.05) 3.34 (0.81) 3.5 (1.24) 3.14 (0.68) 6.77 (1.67)
1.62–5.5 2–5.37 0.31–5.66 2.1–4.47 3.21–10.66

Dog 4.55 (1.75) 5.1 (2.56) 9.62 (3.87)
2.44–7.65 0.61–14.2 5.2–20.86

Rat 0.43 (0.14) 0.39 (0.12) 0.82 (0.22)
0.12–0.65 0.2–0.69 0.49–1.34

Table 5. Comparison of the ratio of the areas of the postglenoid to jugular foramina (Pg/J) in the studied species

Kind Man Macacca Dog Fox Rat Bison

Pg/J 0.87% 24% 30.7% 34.4% 53.9% 248.5%

Figure 6. Comparison of the ratio of the areas of the postglenoid
to jugular foramina in the studied species, in per cent.
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with our results. Boyd [3] gives a value of 0.6%. The
size of the foramen ranges from 1 to 5 mm, which
corresponds with our results [3, 6, 14, 27]. Also the
counting of the linear data given by Schelling [27]
and Boyd [3, 4] on the area, gives the value ranging
from 0.79 to 7.1 mm2, which approximately coin-
cides with the results obtained in the present study
(the mean value amounts to 0.97 mm2; fluctuations
from 0.25 to 2.14 mm2). The postglenoid foramen
occurring in macaccas was present in the decided
majority of species, i.e. 84% in the case of inferior
foramen and 9% in superior foramen. According to
Boyd [4], in the Prosimiae the postglenoid foramen
occurred in 43%, on the other hand, in monkeys it
occurred only in 12%. The results obtained for mon-
keys in this study are considerably greater than the
findings of Boyd. This difference may lie in the selec-
tion of the material, because Boyd [4] had no macac-
ca skulls at disposal. In bisons, the postglenoid fo-
ramina were always numerous and always as the end-
ings of the branched temporal canal. The number of
the temporal canal foramina was changeable but
always considerable. According to other authors, the
main foramen of the canal is usually numerous and
numbers from 1 to 5 [28]. In fox the main external
temporal canal was the inferior postglenoid foramen,
which occurred constantly and in the majority of
cases was single. Similarly as in the bison or macac-
ca the presence was observed of the superior fo-
ramina of temporal canal.

The area of the studied venous foramina in both
the jugular and postglenoid animals did not show
significant differences depending on the body side,
whereas in the human skulls a distinct difference in
the area of jugular foramen was observed in favour
of the right side. This confirms the results of our
earlier studies, according to which the dominance
of the right jugular foramen can be stated [31].

Analysis of the size of the postglenoid foamen
compared with the jugular foramen has shown that
in the bulk of the studied species the postglenoid
foramen (the sum of postglenoid foramina) did not
exceed the size of the jugular foramen. Only in
the bison was a reversed situation observed since
the sum of the area of the postglenoid foramina
of both sides surpassed the sum of the area of
both the jugular foramina by a factor of almost 2.5
(Table 5 and Fig. 5). The differences observed be-
tween the kinds of animal were significant, except
for the dog and fox because such a difference be-
tween them was not demonstrated. This is under-

standable, considering the great proximity of both
kinds. This confirms, in part, a hypothesis formu-
lated by van Gelderen [16], who considered that
comparison of evolutional proximity of kinds bas-
ing on the model of venous sinuses is, to a certain
extent, possible. Based on the literature and our
own results, it can be said that the temporal canal
in the macaccas, fox and dog refers to the primi-
tive system, in which the foramen canal is situat-
ed exactly beyond the temporal-mandibular joint,
whereas in ruminants and horses it has a branched
shape [4, 5]. The temporal canal occurs in man in
a rudimentary form. This canal was best developed
in bisons and ended with the greatest number of
foramina. Originally, the postglenoid foramen was
situated between the ear-drum ring and the tem-
poral-mandibular joint, however, it can change lo-
cation in various mammals; the original location
is preserved in dog.

In the present study it turned out that in the struc-
ture of the studied skull foramina asymmetry is
marked, but in man it is significantly greater than in
all the animals studied. The size of this asymmetry
oscillates from 1 to 3.47, and exceeds, in about 8%
of human population, the ratio 2.0, which may be
a contraindication to the ligature operation of inter-
nal jugular vein in such patients. In the light of the
results of the present study, it is obvious that the
morphology of skull foramina in mammals shows
the same pattern and the encountered variabilities
are solely the result of development of the particu-
lar elements of this pattern.
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