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Background: The sixth cranial nerve (CN VI) — or the abducens nerve — in humans
supplies only the lateral rectus muscle. Due to its topographic conditions, including
angulations and fixation points along its course from the brainstem to the lateral
rectus muscle, the CN VI is vulnerable to injury. Every case of CN VI palsy requires
precise diagnostics, which is facilitated by an understanding of the anatomy. The
present article’s aims include a detailed study of the intracranial course of the
CN VI, determination of occurrence of its particular anatomical variations, as well
as presentation of some essential anatomical conditions which may conduce to
CN VI palsy. Special emphasis was put on the correlation between craniometric
measurements and a particular variation of the CN VI, which complements the
data that can be found in literature.

Materials and methods: Twenty randomly selected specimens of cadaveric heads
fixed in @ 10% formalin solution were studied. The study used 40 specimens of
the CN VI in order to examine its course variations within the section between
the pontomedullary sulcus and the superior orbital fissure.

Results: Detailed analysis of the CN VI topography and anatomy in its intracranial
course revealed 3 anatomical variations of the nerve in the studied specimens.
Variation I, found in 70% of cases, covers those cases in which the CN VI was found
to be a single trunk. Those cases in which there was a branching of the CN VI
exclusively inside the cavernous sinus were classified as variation Il, occurring in
20% of cases. Cases of duplication of the CN VI were classified as variation lll, found
in 10% of the specimens. In 75% of cases of CN VI duplication one of the nerve
trunks ran upwards from the petrosphenoidal ligament, outside Dorello’s canal.
Conclusions: The CN VI throughout its intracranial course usually runs as a single
trunk, however, common variations include also branching of the nerve in the
cavernous sinus or duplication. Topographic relations of the CN VI with adjacent
structures account for the risk of injuries which may be caused to the nerve as
a result of a disease or surgical procedures. (Folia Morphol 2015; 74, 2: 236-244)
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INTRODUCTION

The sixth cranial nerve (CN VI) — or the abducens
nerve — in humans supplies only the lateral rectus mu-
scle [40]. One of the earliest documented descriptions of
CN VI can be ascribed to Fallopio, who in 1561 referred
to this nerve as ‘the fourth pair nerves from brain’ [41].
In 1664 Willis was the first scholar to use the currently
applied number of CN VI (in the Latin original: Nervorum
Par sextum) [45], but in 1791 Malacarne still referred to
it as ‘the tenth pair of nerves’ (par decimum) [41]. The
term ‘abducens nerve’ was used by Heister as early as
1717 [41], however, in the 19t century this term was
a synonym applied among many others. Examples of
historical names for CN VI include nervus timidus (Bidloo,
1685); nervi motores oculorum externi or nervi oculo-
-musculares externi (Winslow, 1733); as well as nervus
indignatorius (Burdach, 1822) [41]. The term ‘abducens
nerve’ in reference to the sixth pair of cranial nerves was
also used by the German anatomist Samuel Thomas
von Soemmerring (in the Latin original: par oculos ab-
ducens nervorum cerebri), who provided solid rationale
for applying the currently used classification of cranial
nerves [9, 41]. Whereas the terms ‘cavernous part’ (pars
cavernosa) and ‘orbital part’ (pars orbitalis) in reference
to CN VI were used by Arnold in 1834 [41]. laconetta et
al. [18] proposed an anatomically and surgically orien-
ted dlassification of CN VI in 2007. In this classification
5 segments of CN VI were distinguished: 3 intracranial
(cisternal, gulfar, and cavernous) and 2 orbital segments
(fissural and intraconal) [18]. This classification reflects
spatial relations between CN VI and other anatomical
structures.

Due to topographic conditions, including an-
gulations and fixation points along its course from
the brainstem to the lateral rectus muscle, CN VI is
vulnerable to injury [3, 18, 33]. There have been
3 changes observed in the CN VI direction, reflecting
the angulations of the nerve at the dural entrance
porus, the petrous apex, and the lateral wall of the in-
ternal carotid artery (ICA) [23, 33]. CN VI palsy can be
induced among others by: pontine lesions (for exam-
ple, infarction or tumours) [3, 40, 46], pathologies in
the subarachnoid space (especially leading to CN VI
compression against the clivus) [3, 16, 46], arterial
compression [13, 38], as well as disease processes
within the apex of the petrous temporal bone (for
instance, petrous apicitis also known as Gradenigo’s
syndrome) [3, 20, 26, 46]. CN VI topography within
the cavernous sinus (CS), including its anatomical
relationship to the ICA, is of particular importance
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[3, 22, 24, 38]. CN VI may be involved in any disease
process within CS (for instance, ICA aneurysm, sinus
thrombosis, neoplastic infiltration or inflammation)
[38, 46]. CN VI palsy may also be associated with
medical procedures, such as skull base surgery and
endovascular interventions [15, 18, 22, 24, 48], spinal
traction (CN VI is the most commonly injured cranial
nerve in halo orthosis placement) [34] or even lumbar
puncture [6, 30]. CN VI palsy may also be secondary to
systemic diseases (for instance, the nerve can become
ischaemic as a result of diabetes or hypertension)
[3, 46]. Therefore every case of CN VI palsy requires
an exact diagnosis, which is facilitated by an under-
standing of the anatomy.

Horizontal eyeball movements are controlled by 2 ex-
traocular muscles: the lateral rectus and the medial rectus.
CN VI palsy results in limited abduction of the affected
eye, which leads to the affected eye being pulled medially
(medial strabismus) because of unopposed tonus of the
medial rectus muscle [38]. Though usually unilateral,
CN VI palsy can occur bilaterally. Impaired eye abduction,
especially in adults, results in horizontal diplopia [38].

Awareness of the topographic relations between
CN VI and adjacent neurovascular structures, as well as
the possible variations of the nerve, reduces the risk of
complications associated with surgical procedures. The
correlation between craniometric measurements and
a particular variation of CN VI was particularly underlined
this article, complementing the information which can
be found in literature.

This work aims at: (1) a thorough study of the intrac-
ranial course of CN VI, (2) determination of occurrence of
its particular anatomical variations, and (3) presentation
of some essential anatomical conditions which may con-
duce to CN VI palsy.

MATERIALS AND METHODS

A total of 20 randomised cadaveric heads fixed in
a 10% formalin solution were used in this study. Forty CN VI
were examined along their course from the pontomedul-
lary sulcus to the superior orbital fissure. The Bioethics
Commission of the Medical University of Lodz issued
a consent for the study (consent no. RNN/518/14/KB).

CN VI distinction according to laconetta et al. [18]
was adopted, and only intracranial segments of CN VI
were studied (cisternal, gulfar, and cavernous). Before
opening the skulls, the specimens were examined in
order to rule out any possible damages or traces of trau-
ma or neurosurgical procedures, which would exclude
the specimen from the study. Upon opening the skull,
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Table 1. Frequency of sixth cranial nerve (CN VI) variations occurrence by side and co-occurrence of CN VI variations in pairs

Left side Right side
Variation | Variation Il Variation IlI Total
Variation | 10 2 1 13
Variation Il 4 - 1 5
Variation lll 1 1 - 2
Total 15 3 2 20
the brain was removed, with special care taken to keep RESULTS

the cranial nerves intact. To that end, access through
the posterior cranial fossa was applied, as described by
Long et al. [27], consisting in the removal of a wedge-
-shaped part of the occipital squama. After visualising
the posterior cranial fossa, anatomical variations within
the cisternal segment of CN VI were evaluated. At this
stage the distance between the dural entrance of the
right and left CN VI was measured. Distance was also
measured on each side from the dural entrance of CN VI
to: (1) the trigeminal nerve at the inferior border of the
trigeminal porus (trigeminal nerve entrance to Meckel's
cave); (2) the internal acoustic opening; and (3) the apex
of the posterior clinoid process (PCP) (distinguished as
a prominence at the superolateral aspect of the dorsum
sellae). The measurements were taken along straight
lines, with a Digimatic Calliper (Mitutoyo Corporation,
Kawasaki-shi, Kanagawa, Japan). Each measurement
was taken twice, accurate within 0.1 mm. The average
of both measurements was accepted as the final result.
Correlations between the corresponding results on the
left and right sides were evaluated. Empirical distribution
of the parameters in question was analysed with the
Shapiro-Wilk test. Spearman’s rank correlation coefficient
was applied in this study. Calculations were made with
the programme STATISTICA version 10.0 PL.

At the following stage of the dissection, microsurgical
instruments were used, under a 2.5 times magnification
obtained with a HEINE® HR 2.5 X High Resolution Binocu-
lar Loupe (HEINE Optotechnik GmbH & Co. KG, Herrsching,
Germany). The dura matter was cautiously detached, visu-
alising the petrosphenoidal ligament (Gruber’s ligament)
and CN VI course in relation to Dorello’s canal. Then the
lateral wall of the CS was resected, along with CN VI run-
ning within the sinus. The topography of individual parts
of the cavernous segment of ICA was described using the
nomenclature applied by Bouthillier et al. [5], which reflects
the segment’s division into: the ascending portion, the
posterior genu, the horizontal portion and the ascending
genu. Photographs were taken after the dissection.
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Anatomical variations of the abducens nerve

The studied material revealed that in the majority of
cases (70%) CN VI formed a single trunk throughout its
entire course from the brainstem to the superior orbital
fissure, whereas in 30% of cases there were deviations
from this pattern observed. Taking into account the
differences in the topography and anatomy of CN VI,
3 anatomical variations of this nerve were distinguished.
Frequency of occurrence of particular CN VI variations,
depending on the side and co-occurrence of CN VIin pairs
in the studied head specimens, was presented in Table 1.

Those cases, in which CN VI passed as a single trunk
throughout its intracranial course, that is, from the bra-
instem to the superior orbital fissure, were classified as
variation |. Twenty-eight CN VI (or 70%) were classified
as variation |, while in 10 head specimens this variation
was bilateral (Table 1). Such a course of CN VI, as the most
common one, was recognised as ‘typical’. In all 28 cases,
CN VI ran downwards to the petrosphenoidal ligament,
that is, within Dorello’s canal.

Variation Il covers those cases in which CN VI travels
through the subarachnoid space and in Dorello’s canal
as a single trunk (in all cases it ran downwards from the
petrosphenoidal ligament), and in CS it branches out at
a short length (Fig. 1), the branching usually measuring
between 4.5 and 9.5 mm (average: 8.4 mm, SD = 1.8).
The branching was located at a point where CN VI adhe-
red to the ascending portion of the cavernous segment of
ICA (Fig. 1), whereas in its further course CN VI remerged
into a single trunk and ran to the superior orbital fissure.
Variation Il applied to the cavernous segment of CN VI
exclusively. Eight (20%) CN VI were classified as variation Il.
Variation Il in the studied material occurred unilaterally
in all cases (Table 1).

Duplication of CN VI was observed in 4 nerves (10%)
and was classified as variation lll. This variation occurred
unilaterally in the material (Table 1). In these cases, CN
VI from its cisternal segment had a form of 2 trunks:
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Figure 1. Variation Il of the abducens nerve: arrowheads indicate
the abducens nerve branching at the point where it adheres to the
lateral wall of the ascending portion of the cavernous segment of
ICA; lll — oculomotor nerve; V — trigeminal nerve; VI — abdu-
cens nerve; An — anterior; ICA — internal carotid artery; Po —
posterior.

lateral and medial (Fig. 2). Both trunks pierced the clival
dura mater separately (Fig. 2). In three out of 4 (75%)
cases classified as variation Ill, CN VI emerged from the
pontomedullary sulcus as 2 separate trunks. In these
cases the cisternal, gulfar, and partially also the cavernous
segment of CN VI were duplicated. In the cases at hand,
the medial trunk ran downwards, while the lateral trunk
ran upwards from the petrosphenoidal ligament, thus the
lateral trunk was located outside Dorello’s canal (Fig. 3).
Both trunks remerged in the CS (Fig. 4). In 1 case CN VI
emerged from the pontomedullary sulcus as a single
trunk and shortly thereafter it branched out in the sub-
arachnoid space into 2 trunks. In this case both trunks
also pierced the clival dura matter separately, but they
remerged directly after entering Dorello’s canal (down-
wards from the petrosphenoidal ligament) and then the
course of the nerve was typical.

Craniometric measurements

For variations | and IlI, craniometric measurements
of the distance between the dural entrance of CN VI to
the selected topographical landmarks are illustrated in
Table 2. The measurements are presented together, as in
both variations the same reference points for measure-
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Figure 2. Anatomical variations of the abducens nerve. Magni-
fication shows duplication of the abducens nerve (variation Ill);

VI — single trunk of the abducens nerve; Vla — lateral trunk of the
duplicated abducens nerve; VIb — medial trunk of the duplicated
abducens nerve; XI — accessory nerve; An — anterior; LVA — left
vertebral artery; RVA — right vertebral artery; SC — spinal cord.

ment were used (in both variations the clival dura was
pierced by a single trunk of CN VI). In variations | and I
a significant statistical correlation was observed between
the distances on the left and right side from the dural
entrance of CN VI to the apex of the PCP (p < 0.01).
A sstatistically relevant correlation was also found between
the distances on the left and right side between the dural
entrance of CN VI and the central part of the internal
acoustic opening (p < 0.01).

For variation Ill, craniometric measurements of the
distance from the dural entrance of CN VI of both trunks
of the duplicated CN VI to the topographical landmarks
are illustrated in Table 3.

DISCUSSION

Anatomical variations of CN VI

Classifications of CN VI anatomical variations vary
depending on the author, which makes comparison of
research results difficult. Nathan et al. [29] in their classi-
fication distinguished six types of CN VI. A similar division
was used by Ozveren et al. [33]. Both authors identified
six types of CN VI, covering the following morphology of
the nerve: type | — a single trunk of the nerve throughout
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Figure 3. Anatomical variations of the abducens nerve and their rela-
tion with the petrosphenoidal ligament. Single trunk of the abducens
nerve on the left side of the specimen (variation I). Duplicated abdu-
cens nerve (variation Ill) on the right side of the specimen; Il — optic
nerve; VI — single trunk of the abducens nerve; Vla — lateral trunk
of the duplicated abducens nerve running upwards from the petro-
sphenoidal ligament; VIb — medial trunk running downwards from
the petrosphenoidal ligament; An — anterior; GL — petrosphenoidal
ligament (Gruber’s ligament); ICA — internal carotid artery.

., 2015, Vol. 74, No. 2

Figure 4. Duplication of the abducens nerve (variation Ill). The
lateral wall of the cavernous sinus has been removed; Il — optic
nerve; Ill — oculomotor nerve; V, — maxillary nerve; Vla — lateral
trunk of the duplicated abducens nerve; VIb — medial trunk of the
duplicated abducens nerve; VI — abducens nerve after the lateral
and medial trunks remerged within the cavernous sinus; An —
anterior; ICA — internal carotid artery; Po — posterior.

Table 2. Summary of sixth cranial nerve (CN VI) craniometric measurement results by point of reference — jointly for variations I and Il.

Measured Minimum Maximum Arithmetic Median Standard

feature value [mm] value [mm] mean [mm)] [mm] deviation [mm]
Right side DE-PCP 13 23.1 18.8 19.6 24
DE-TG 4.1 8.3 6.2 6.2 1.2
DE-IAO 15.1 24.4 18.5 18.4 25
Left side DE-PCP 14.3 22 18.6 18.9 2.1
DE-TG 4.3 7.1 6 6.4 0.9
DE-IAO 14.4 24.6 18.7 18.5 2.7
RDE-LDE 17.4 24.2 215 21.3 19
Total DE-PCP 13 231 18.7 19.5 23
DE-TG 4.1 8.3 6.1 6.3 1.1
DE-IAQ 14.4 24.6 18.6 18.5 2.6

DE-PCP — distance between the dural entrance of CN VI and the apex of the posterior clinoid process; DE-TG — distance between the dural entrance of CN VI and the inferior border of
the trigeminal porus (trigeminal nerve entrance to Meckel's cave); DE-IAQ — distance between the dural entrance of CN VI and the central part of the internal acoustic opening;

RDE-LDE — distance between the dural entrance of the left and right CN VI

Table 3. Summary of sixth cranial nerve craniometric measurement results by point of reference for variation Ill

Measured Minimum Maximum Arithmetic Median Standard

feature value [mm] value [mm] mean [mm)] [mm] deviation [mm]
Lateral trunk DE-PCP 15.2 20.8 18.3 18.9 2.3
DE-TG 3.8 4.3 4 3.9 0.2
DE-IAQ 19 20.7 19.6 19.2 0.2
Medial trunk DE-PCP 16.4 20.8 18.9 19.6 1.8
DE-TG 6.2 6.4 6.3 6.3 0.1
DE-IAQ 19.9 20.8 20.3 20.2 0.4

Abbreviations as in Table 2.
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its course; type Il — a single trunk emerging from
the brainstem, splitting in the subarachnoid space into
2 trunks which remerged within CS; type Ill — 2 trunks
separately emerging from the brainstem, reuniting in CS.
The following three types covered rare cases: type IV —
duplication of the nerve throughout its course from the
brainstem to the superior orbital fissure; type V in which
CN VI joined the oculomotor nerve within the brainstem
and was not visible in its course as a separate structure;
and type VI in which the nerve split into 3 branches in
the petroclival region [29, 33]. Nathan et al. [29] found
only type Vlin their research, and they described types IV
and V based on literature. CN VI duplication throughout
its course (type IV according to Nathan’s classification)
was reported by Jain [21], while type V was described
and discussed in detail by Tillack and Winer [42].

A question arises about the clinical relevance of
anatomical variations. For instance, the abducens
nucleus and nerve are found to be absent or hypo-
plastic in patients suffering from Duane’s syndrome
(congenital strabismus associated with inability to ab-
duct the affected eye) [1]. Hotchkiss et al. [17], during
a dissection of a patient with Duane’s syndrome, noted
that the lateral rectus muscle on both sides was su-
pplied by a branch of the oculomotor nerve, while the
abducens nuclei and nerves were absent. Congenital
abnormalities of cranial nerve development, along
with their molecular mechanisms, are described in
detail by Traboulsi [43]. On the other hand, reports
can be found in literature of correct abduction of the
eye in patients with CN VI duplication observed with
magnetic resonance imaging (MRI) [25]. Therefore the
question about the borderline between an anatomical
variation within ‘a norm’ in a broad sense and an ‘ano-
maly’ leading to clinical symptoms remains relevant.

As there are many possible variations of CN VI, it
seems clinically relevant to classify them by topograp-
hical location. Thus, this study proposes a simplified
classification, adopting the ‘branching and its segment’
rule suggested by Ozer et al. [31]. It should be noted
that the term ‘CN VI duplication’ was reserved in this
study for those cases in which two separate trunks were
found in the cisternal and gulfar segments of CN VI, as
it is clinically relevant, particularly due to many surgical
procedures performed in the petroclival region.

A classical anatomical description applies to the cases
in which CN VI runs as a single trunk [40, 46]. This type
was found by Nathan et al. [29] in 86.5% of cases in 62
cadavers (114 specimens), while Ozer et al. [31] reported
this variation’s occurrence in only 45% of cases. In the
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present study this type of CN VI (classified as variation )
was observed in 28 out of 40 nerves (70%).

Another variation (variation Il) encompasses the cases
in which CN VI split into branches at a short length in CS.
This variation was described by Harris and Rhoton [15],
Ozer et al. [31], as well as Zhang et al. [48]. Harris and
Rhoton [15] stated that CN VI in CS may occasionally split
into as many as 5 rootlets. In the research by Ozer et al.
[31], the frequency of branching in the cavernous seg-
ment of CN VI at a limited length was estimated at 37.5%
(double branching accounting for 20%, triple branching
accounting for 17.5%). Joo et al. [23] reported CN VI
branching within CS in 35% of cases, including double
and triple branching. In the present study this type of CN
VI was found in 8 (20%) cases, while the average length
of the branching nerve was 8.4 mm. Distinguishing this
version as a separate variation is clinically motivated, as
CN VI branching directly by the ascending portion of
the cavernous segment of ICA may be relevant during
endovascular procedures or interventions within CS.

CN VI duplication frequency reported in different
studies ranges from 5% to 28.6% [2, 18, 19, 26, 29,
32]. There are also case reports on CN VI duplication in
literature [7]. Nathan et al. [29] found such a duplication
in 9 out of 62 specimens (14.5%). laconetta et al. [19]
reported its occurrence in 8% of cases. According to Oz-
veren et al. [32, 33], the frequency of duplication is 15%
(in 100 specimens), with types Il and Ill by Nathan et al.’s
[29] classification put together. In Ozveren et al.’s rese-
arch [32], there were 4 cases of bilateral duplication and
7 cases of unilateral duplication in 50 dissected heads.
Based on a collective analysis of data found in literature,
Kshettry et al. [26] estimated CN VI duplication frequency
at 7.6% (35 out of a total of 462 specimens described in
literature). In the present study, CN VI duplication was
observed in 4 out of 40 (10%) cases, and occurred only
unilaterally in the research material. CN VI duplication
may be significant for surgical access to the petroclival
region, as an unexpected second branch of CN VI can be
injured [19, 31]. CN VI variations, including duplication,
can be assessed with preoperative MRI [2, 19]. Based on
MRI, Alkan et al. [2] estimated the frequency of occur-
rence of double rootlets in the cisternal segment of the
CN VI at 25.2% of the examined population, and in 4.5%
of the study group such a duplication was bilateral.

Relation with the course of the petrosphenoidal
ligament

Typically, in the majority of cases, CN VI runs dow-
nwards from the petrosphenoidal ligament, within
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Dorello’s canal. Such a course was observed in the present
study in all cases (100%) classified as variations | and II.
However, CN VI occasionally takes an unusual course
upwards from this ligament. Ozer et al. [31] reported
such a course in 5% of cases. CN VI duplication cases in
which there are two separate trunks of the nerve in the
petroclival region may be accompanied by an unusual
course of one of the trunks, upwards from the petrosphe-
noidal ligament[7, 19, 26, 32], and thus outside Dorello’s
canal. In the research by Nathan et al. [29], mentioned
above, in all of the 9 reported cases of CN VI duplication
one trunk ran above and one below Gruber’s ligament.
In Ozveren et al.’s research [32], out of 15 cases of CN VI
duplication there were only 2 cases of a trunk running
outside Dorello’s canal (in 1 case upwards from the pe-
trosphenoidal ligament and in the other within the ‘bony
canal formed by the petrous apex and the superolateral
border of the clivus’). In this study, there were 3 cases
of one of the trunks of a duplicated CN VI running out-
side Dorello’s canal out of 4 cases of CN VI duplication
(75% of CN VI duplication). Dorello’s canal was defined
in line with the classical description: as an area located
below the petrosphenoidal ligament [26]. Destrieux et
al. [10] introduced a term broader than Dorello’s canal:
petroclival venous confluence (PVC). PVC is a venous
space whose location was described as follows: ‘The
posterior petroclinoid fold and the axial plane below the
dural foramen of the abducent nerve (sixth cranial nerve)
limited the PVC at the top and bottom, respectively’.
PVCis divided by the petrosphenoidal ligament into the
superior and inferior compartment[10, 26]. Hence, CN VI
always runs within PVC. The petrosphenoidal ligament
protects CN VI running below, which is extremely impor-
tant in practice, for instance, when drilling the petrous
bone [23, 33]. Additionally, Tubbs et al. [44] suggested in
their work that ossification of the petrosphenoidal liga-
ment might account for unexplained cases of CN VI palsy.

Craniometric measurements

CN Vlis a part of the middle neurovascular complex,
which encompasses structures related to the anterior
inferior cerebellar artery, including the middle cerebellar
peduncle, pons, facial, and vestibulocochlear nerves [28,
36]. CN Vlis adjacent to these structures. The topographic
relations account for the risk of nerve injury as a result of
disease processes, such as cerebellopontine angle tumo-
urs or neurovascular compressions [13, 16, 28, 36]. In the
craniometric measurements taken for the purpose of this
study, the shortest distance observed between CN VI and
the central part of the internal acoustic opening (inclu-
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ding the facial and vestibulocochlear nerves) amounted
to 14.4 mm (18.6 mm on average for variations | and II).
For variation Ill with a duplicated CN VI, the mean distan-
ce was slightly longer, averaging 19.6 mm for the lateral
trunk and 20.3 mm for the medial trunk. Taking into
account that there are various surgical procedures perfor-
med in the petrous apex, as well as in the inner auditory
canal (for instance, resection of the apex of the pyramid
and unroofing of the inner auditory canal), CN VI's close
vicinity to the inner auditory canal and the apex of the
temporal bone pyramid is topographically relevant [11,
14, 18, 23]. Another example of clinical relevance of the
spatial relations in the area of the apex of the temporal
bone pyramid can be Gradenigo’s syndrome, consisting
in the co-occurrence of sixth nerve palsy, ipsilateral decre-
ased hearing (VIIl nerve involvement), ipsilateral facial
pain in the distribution of cranial nerve V and ipsilateral
facial paralysis (VII nerve involvement) [3]. Such presen-
ting features are caused by inflammation of the petrous
apex — a complication of the otitis media [3].

Trigeminal neuralgia may be secondary to intracranial
tumours or aneurysms which require a neurosurgical
intervention [12, 23]. Joo et al. [23] estimated the aver-
age distance between the trigeminal nerve entrance to
Meckel’s cave (trigeminal porus) and the dural entrance
of CN VI at 9.4 mm (ranging from 6.4 to 12.5 mm). In this
study, the average distance from the inferior border of
the trigeminal porus to the dural entrance of CN VI, mea-
sured for the variations with a single trunk, amounted to
6.1 mm, ranging from 4.1 to 8.3 mm. However, if CN VI
is duplicated, the distance may be even shorter — in
this study, the shortest distance from the lateral trunk of
a duplicated CN VI (running always slightly upwards
from the medial trunk) to the trigeminal porus was
3.8 mm. Hence, at the posterior cranial fossa CN VI is
located only a few millimetres from the trunk of the trige-
minal nerve. Such relations can be regarded as immediate
vicinity, which may be clinically important. For instance,
there have been reported cases of CN VI neuropraxia
after procedures of microvascular decompression for
trigeminal neuralgia [8].

Removal of the PCP during surgical procedures has
been described in literature [14, 37, 39, 47]. Salma et
al. [37] claim that the PCP has a ‘unique location in the
centre of skull base, which makes it a useful cornersto-
ne for building an anatomical map of the skull base’.
Removal of the PCP and a part of the dorsum sellae was
described, among others, as a possible surgical access to
low-lying distal basilar artery aneurysms [14, 47]. Such
a low location of those aneurysms, as well as variations
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of this vessel have been described in literature [4, 35].
A possible complication of removal of the PCPis CN VI palsy
in Dorello’s canal [47]. This relationship (of considerable
clinical importance) was reflected in this study, which
provides a measurement of the distance between the PCP
apex and the dural entrance of CN VI— for the variations
with a single trunk of CN VI in the petroclival region ave-
raging 18.7 mm, with the shortest distance measuring
13 mm. Foraduplicated CN VItheshortest distance between
PCP and the lateral trunk (running slightly upwards from
the medial trunk) recorded in this study was 15.2 mm.
Ozer et al.’s [31] research provided even lower values for
the distance between CN VI and the PCP measured at
the level of the petrosphenoidal ligament, ranging from
3.6t0 15.1 mm [O1]. Such close vicinity of the PCP should
be taken into account when planning surgical procedu-
res, for example, posterior clinoidectomy.

In summary, this study provides clinically useful
information on the course and location of CN VI.

CONCLUSIONS

This study revealed that CN VI through its entire
intracranial course typically formed a single trunk,
however, CN VI branching within CS (20%), as well
as CN VI duplication (10%) were relatively frequent
variations. In a duplicated CN VI, one of the trunks
sometimes ran outside Dorello’s canal, upwards from
the petrosphenoidal ligament, which may be clinically
relevant for surgical procedures.

CN VI proved to be closely related to the middle
neurovascular complex. The nerve was also found
to lie immediately by the trigeminal porus and the
PCP. These topographic relations account for the risk
of nerve injury as a result of disease processes and
surgical procedures in the petroclival region.
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