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NEURO-VASCULAR CONFLICTS IN POSTERIOR FOSSA (Abstract): The present paper pre-
sents the anatomical relationship between vessels and nerves in the posterior fossa and possible 
neuro-vascular conflicts, which may be the cause of diseases such as glossopharyngeal or trigem-
inal neuralgia, facial hemispasm, vertigo or tinnitus. Neurovascular compression syndrome refers 
to a group of disorders in which aberrant or tortuous vessels cause compression of a nerve, with 
effects of hyperexcitation and secondary neuropathy. In the posterior fossa were described espe-
cially for nerve IX, VIII, VII, V and III, and the infected vessels are generally arterial branches. 
For statistical purposes, sections of the 3DT2 and angioMRI TOF sections performed in patients 
presenting in the SUUB Imaging Department during a calendar year and correlated with clinical 
data were reevaluated. The posterior fossa vascular loops, so well represented by the 3DT2 se-
quences correlated with the source sections of the TOF sequence, should be carefully studied, 
since the intimate relationship between vessels and nerves in the posterior fossa is anatomical and 
numerous patients are asymptomatic; In a suggestive clinical context, other signs should be 
evaluated – deviation of the nerve tract, change in diameters, alteration of the signal, and re-
cently – changes in the anisotropic fraction in the MR-tractography. Key words: NEUROVASCU-
LAR CONFLICT, FACIAL HEMISPASM, VERTIGO, TINNITUS, TRIGEMINAL NEURALGIA

INTRODUCTION
This paper presents the anatomical relation-

ship between vessels and nerves in the poste-
rior fossa and possible neuro-vascular conflicts, 
which may be the cause of diseases such as 
glossopharyngeal or trigeminal neuralgia, facial 
hemispasm, vertigo or tinnitus.

Neuro-vascular conflicts, (NVC) or neuro-
vascular compression syndrome (NVCS) refers 
to a group of disorders in which aberrant or 
tortuous vessels cause compression of a nerve, 
with hyperexcitation and secondary neuropathy 
effects. Sometimes only neuro-vascular contact 
is considered to cause mechanical irritation on 
the nerve. Generally, it is supported the idea 
that only compression at the apparent origin of 
the cranial nerve (root exit / entry zone = REZ) 
causes neurovascular compression syndrome. 
The vulnerability zone is at the level of transi-
tion between central myelin (derived from den-

drogenic cells) and peripheral myelin (derived 
from Schwann cells), and the pathogenic mech-
anism is a demyelination of the sensory fibers 
of the cranial nerves, due to compression at the 
level of the transition zone (1).

MATERIAL AND METHOD
The sections of the 3D T2w  sequence and 

angioMRI TOF sections performed in patients 
presenting in the University Hospital of Bucha-
rest in the Imaging Department during one cal-
endar year, were reevaluated and correlated 
with clinical data.

In analyzing a possible NVC in the poste-
rior fossa:
•	 It	must	be	known:		the	anatomical	relation	

between vessels and nerves in the posterior 
fossa, the intracisternal path of the cranial 
nerves and the variants of the vascularization 
in the posterior fossa (fig. 1).
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•	 It	should	be	taken	into	account	that	neuro-
vascular contact can be anatomical in healthy 
subjects or without symptoms (Part 2).

•	 It	should	also	be	borne	in	mind	that	an	ana-
tomical variant (dominant vertebral artery) 
may in time result in NVC or that hyperten-
sion may favor vascular loops.
In the posterior fossa, NVC was specifi-

cally described for nerve IX, VIII, VII, V and 
III, and the involved vessels are generally arte-
rial branches. But any nerve may be interested. 
NVC explains in order of frequency: trigeminal 
neuralgia, facial hemispasm, vertigo or tinnitus, 
glossopharyngeal neuralgia / glossodinia (2).

Technique used: Sequences available on 
Toshiba and Siemens 1.5T RMT devices
•	 high	resolution	T2	high	resolution	TSE	IAC		/	

Ci3D (steady-state free precession sequence);
•	 angio	MRI	3D	TOF	arterial	/	2D	TOF	ve-

nous;
•	 Axial	3D	EG	T1.

Sequences were analyzed on both source 
images and multi-plane reconstructions (which 
were performed manually,	taking	into	account	

the direction of the arteries and nerves involved) 
and MIP reconstructions (for arteries). The aim 
is to demonstrate neuro-vascular contact, de-
viation	of	the	path	or	changes	in	the	thickness	
of the nerve involved (3).

A. The hypoglossal nerve (XII)
Since the apparent origin of the nerve XII 

is preolivar – passing behind the vertebral ar-
tery – these vessels are most involved in the 
conflict with nerve XII (fig. 3). The vertebral 
arteries may have a normal caliber (but with 
loops) or could have ectasia or aneurysms, which 
is predispose to neuro-vascular contact. Some-
times, the nerve XII may come in relation to 
the postero-inferior cerebellar artery (fig. 4).

B. Accessory (XI), vague (X), 
glossopharyngeal (IX) nerves
Nerves IX, X and XI have apparent origin 

in the retroolivar groove (fig. 5). The vessels 
involved in neuro-vascular contact for the nerve 
IX are in the order of frequency: the posterior 
inferior cerebellar artery (PICA), the vertebral 
artery, the antero-inferior cerebellar artery 

Fig. 1. Anatomical appearance of the cranial nerves

Fig. 2. Asymptomatic patients with normal 
variants – vascular loops with respect to the 
cranial nerves; 3D T1 postGd sequences

Fig. 3. MRI; Axial section with the intracisternal 
route of the left nerve XII in relation with the left 

vertebral artery; sequence 3D axial T2w
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Fig. 4. MRI; Axial sections with the intracisternal route of the left  nerve XII 
in relation to the postero-inferior left cerebellar artery; a. sequence 3D axial  T2w, 

b. AngioMRI TOF arterial source imagine

a b

Fig. 5. Anatomical aspect, coronal plan, intracis-
ternal path of nerve IX, X, XI, as well as the 
relationship with antero- and postero-inferior 

cerebellar arteries

Fig. 6. Neurovascular contact between nerve IX 
and VA on the  left / PICA on the right – 

sequence 3D axial  T2w

Fig. 7. Contact between nerve IX and left PICA; a. sequence 3D axial  T2w; 
b.	MPR	thick	reconstruction	from	angioRM	TOF	arterial	source	cups

a b

(AICA) or their combination (fig. 6, 7). In ad-
dition, conflicts may occur if we encounter a 
dominant / megadolic vertebral artery, aneu-

rysms of PICA or VA. The NVC for the nerve 
IX will be manifested by glossopharyngeal neu-
ralgia, which is a sharp, severe, trembling pain 
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Fig. 8. Anatomical aspect in the coronal plane of 
intracisternal portions of nerves VII and VIII

Fig. 9. MRI; Axial section with the intracisternal 
route of the right nerve VIII,  deviated by the 
right AICA loop;  sequence 3D axial  T2w

Fig. 10. MRI; Intimate contact between the right nerve VIII (on the lower face of the nerve) and the 
right antero-inferior cerebellar artery; a. Oblique-axial and b. coronal oblique reconstructions; 

sequence 3D axial T2w. Symptomatic patient – vertigo

a b

Fig. 11. MRI – contact between nerve VII and left 
antero-inferior cerebellar artery; sequence 3D 

axial  T2w D.

Fig. 12. Anatomic aspect in the coronal plane of 
the intracisternal nerve VI

a b
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Fig. 13. MRI aspect of intracisternal 
path of nerve VI,  in relation to AICA; 

Oblique-sagittal reconstruction based on the 3D 
axial T2w sequence

Fig. 14. DTI trigeminal nerve

Fig. 15
Fig. 16. MRI – Nerve V in relation with superior 

cerebellar artery – 3D axial section T1 postGd

Fig. 17. MRI – Trigeminal artery in relation to the intracisternal path of the right V nerve; a. Axial 
T2w; b. angioMRI TOF arterial source section; c. 3D angioMRI TOF arterial reconstruction

a

b

c
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Fig. 18. Anatomical aspect 
of intracisternal nerve III

in the ear, the base of the tongue, the amyg-
dala or along the mandible angle (correspond-
ing to the distribution of the auricular and phar-
yngeal branches of nerve IX and X ). It is to 
be noted that the transition zone (TZ) of nerve 
IX measures 1.5 mm.

C. Vestibulocohlear (VIII) and facial 
(VII) nerves
The nerve VIII has an apparent origin in the 

bulbo-pontine groove, and the nerve VII in the 
same groove, medial to  nerve VIII, afterwards 
the nerves cross the ponto-cerebellum angle 
(PCA) until entering the auditory internal chan-
nel (fig. 8). The AICA loop in the ponto-cere-
bellum angle (PCA) loop is common. In a cal-
endar year, we found AICA loop in PCA in 
54% of the patients examined (and mostly were 
asymptomatic patients).

NVC on nerve VIII may cause: tinnitus, 
vertigo, neurosensorial hearing loss (after con-
tact site – anterior – cochlear / posterior in-
volvement – vestibular damage). The transition 
zone for the nerve VIII is 11 mm long. They 
are involved in NVC: the antero-inferior cer-
ebellar artery (most commonly), the postero-
inferior cerebellar artery, the vertebral artery 
or their combination (fig. 10).

On nerve VII, NVC can cause facial hemi-
spasm = involuntary contraction, sudden, pain-
less, unilateral facial muscles. There are in-
volved: the antero-inferior cerebellar artery 
(most frequently), the postero-inferior cerebel-
lar artery, the vertebral artery (fig. 11). NVC 
was confirmed for nerve VII not only at TZ 
(measuring 2.5 mm) but also in the rest of the 
intracisternal portion.

The following classification of CVN for 
nerves VII and VIII can be used:
•	 Type	I	–	in	PCA	without	entering	the	inter-

nal auditory conduit (IAC).
•	 Type	II	–	enters	IAC	but	does	not	extend	>	

50% of IAC length.
•	 Type	III	–	Expands	in	IAC	over		50%.
•	 Note	 the	 possible	 angulation	 of	 the	 nerve	

(fig. 9).

D. Nerve abducens VI
The nerve VI has an apparent origin in the 

bulbo-pontine groove, being located medial to 
the other cranial nerves with apparent origins 
at this level (fig. 12) and may come in relation 
to the antero-inferior cerebellar artery (fig.13).

E. The trigeminal nerve (V)
Nerve V has an apparent origin on the an-

terolateral side of the pons, lateral to the pyra-
mid, and its transition area is 4mm long. NVC 
is usually produced on the proximal medial face. 
Nerve atrophy is described in nearly 50% of 
symptomatic patients but also in severe forms. 
Nerve changes in DTI (fig. 14) have been found: 
degeneration of white matter tracts leading to 
FA reduction due to loss of diffusion direction; 
The increase in ADC that occurs by loss of 
myelin and axonal membranes that affect dif-
fusibility.

The following classification of NVC for nerve 
V can be used:
•	 Type	I:	compression	point	(a	restricted	nerve	

area is in contact with the nerve).
•	 Type	 II:	 longitudinal	 compression	 –	 the	

nerve and vessel are parallel.
•	 Type	III:	a	vascular	loop	that	encircles	the	

nerve.
•	 Type	IV:	The	nerve	is	deformed	or	thin.

The most common vessels involved are: 
50-75% upper cerebellar artery (fig. 16), veins 
or their combination 25-30%, AICA anatomical 
variants (eg trigeminal artery – fig. 17) or gen-
erally tortuous atherosclerotic arteries com-
pressing the nerve after apparent origin.
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a b

c
Fig. 19. MRI: a. Oblique-axial section along the nerve III; b. Oblique-sagittal reconstruction revealing 
nerve III and relationship to the posterior cerebral artery; c. Oblique-sagittal reconstruction revealing a 

conflict between the nerve III and the posterior cerebral artery (which pushes caudally the nerve); 
sequence 3D axial T2w

Fig. 20. MRI a. Axial section – Intracisternal left nerve III in relation with left posterior cerebral artery 
(fetal type); B. Axial section – intracisternal left nerve III report with left superior cerebellar artery; 
C. Oblique-sagittal reconstruction of nerve III and left PCA; D. Axial MIP reconstruction; Arterial 

TOF angio MRI sequence

a b

c d
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Fig. 21. RM – Patient with paresis of the nerve 
III on the right – a. Axial section – Contact 

between the distal portion of intracisternal nerve 
III as with a fast flow formation in relation to the 
intracavernous internal carotid artery; sequence 
3D axial T2w; B. Angi MRI TOF arterial axial 

section; C. Right internal carotid artery aneurysm 
evidenced by sagittal reconstruction – arterial TOF 
angio MRI sequence; D. 3D reconstruction – ar-

terial TOF angio MRI sequence

a

b

c

d

NVC is manifested by trigeminal neural-
gia = paroxysmal pain (lasts for a few seconds 
to two minutes), more often in the maxilary 
branch of the nerve.

F. The oculomotor (III) and trochlear (IV) 
nerves
The nerve III has an apparent origin in the 

interpeduncular fossa between the superior cer-
ebellar artery and the posterior cerebral artery, 
so, the most common vessels involved in NVC 
for nerve III are: basilary artery (BA), poste-
rior cerebral artery (PCA), superior cerebellar 
artery, but also aneurysms of the BA, PCA or 

the posterior communicating artery (figures 
18-21).

The nerve IV has an apparent origin on the 
posterior aspect of the midbrain, inferior to the 
superior cerebellar artery, so it may enter in 
conflict with it.

RESULTS. DISCUSIONS. 
CONCLUSIONS
As demonstrated by images, using and ana-

lyzing carefully the 3D hyperweighted T2 se-
quences and the source sections of the angio 
MRI TOF sequence, also using the multiplanar 
reconstruction, neuro-vascular contacts in the 
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posterior fossa can be demonstrated. Frequent-
ly, the intimate relationship between vessels and 
nerves in the posterior fossa is an anatomical 
one, and many patients are asymptomatic. In a 
suggestive clinical context (trigeminal neural-

gia, glossopharyngeal neuralgia, tinnitus, ver-
tigo, facial hemispasm etc.), other signs should 
be followed in case of neuro-vascular contact: 
deviation of the nerve tract, change in diameters 
or signal alteration.
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