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Intracranial aneurysms may manifest clinically by inducing neurological symptoms, including cranial
nerve dysfunction. In unruptured aneurysms, this may result from mass effect and the pulsation of the sac.
Aneurysm rupture and sudden expansion of a pseudo-sac may precipitate the appearance of cranial nerve
deficits. Symptomatic aneurysms should be treated. Surgery reduces mass effect and arterial pulsations,
and removes clot after rupture. Endovascular treatment decreases pulsatility of the sac. Recovery has
been reported after both treatments. It appears more reproducible after surgery, but the data of current

literature remains weak. The possible advantage of surgery is an argument among others that must be
considered in the choice of the most adequate therapeutic approach.

© 2012 Elsevier Masson SAS. All rights reserved.

1. Introduction

Ruptured as well as unruptured aneurysms may induce neuro-
logical manifestations due to their direct effect on adjacent cerebral
parenchyma, including epilepsy, or cranial nerves (Friedman et al,,
2001).

Oculomotor deficits are the most common cranial nerve dys-
function, especially those due to third nerve compression by
aneurysms at the carotid origin of the posterior communicating
artery (Barnes et al,, 1981). Oculomotor symptoms can also be
induced by intracavernous, especially when they are large, or poste-
rior circulation aneurysms (Jefferson, 1947; Ajtai et al., 2004; Nistri
et al., 2007; Huang et al., 1996; Kim et al., 2003).

Visual deficits are the second most common aneurysm-induced
cranial nerve dysfunction, due mostly to conflict between the ante-
rior visual pathways and anterior circulation aneurysms, usually
paraophthalmic, clinoidal or of the anterior cerebral artery.

Hemifacial spasm and other cranial nerve dysfunctions are rare.

De novo cranial nerve deficits or functional aggravations, includ-
ing visual loss, have been described after both surgical (Almer and
Miller, 2008) and endovascular (Kim et al., 2003; Nishino et al,,
2009; Turner et al.,, 2008; Lee et al., 2011) treatment.

This manuscript concerns those symptomatic aneurysms that
require a choice between open surgical and endovascular treatment
in usual clinical settings, excluding intracranial arterial dolichoec-
tasia, arterial dissections, fusiform aneurysms and intracavernous
aneurysms of the internal carotid artery.
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2. Oculomotor palsy

There is a large body of literature concerning aneurysmal ocu-
lomotor palsy. In 1996, one review assembled several hundred
surgically treated cases (Leivo et al., 1996). But, although third cra-
nial nerve palsy due to the presence of an aneurysm at the origin of
the posterior communicating artery is the most common aneurys-
mal cranial nerve dysfunction (Fig. 1), the literature is purely
retrospective and heterogeneous. In many publications, various
aneurysms and deficits are grouped (Guresir et al., 2011). System-
atic analysis of these data is further complicated by methodological
differences (including surgical technique, such as aneurysm sac
resection with Ilird nerve manipulation; definitions of complete or
partial deficits or recovery; exceptional use of standardised recov-
ery scales. . ., (Chen et al., 2006; Zhang et al., 2010; Richling, 2010)).

In any case, the presence of a symptomatic aneurysm present-
ing with oculomotor palsy, even unruptured, is associated with an
increased risk of haemorrhage.

2.1. Treatment indications

Ruptured aneurysms, as proven by CT or lumbar puncture, must
be treated.

In unruptured aneurysms, the occurrence of oculomotor palsy
may be the manifestation of an enlargement of the sac. It is often
associated with retrobulbar and upper trigeminal pain that may
precede the palsy, resulting from irritation of trigeminal fibres in
the oculomotor nerve (Lanzino et al,, 1993). This thus makes an
unruptured aneurysm symptomatic, and risk of rupture is increased
(Wermer et al., 2007; Komotar et al., 2008). Unruptured aneurysms
of the posterior communicating artery, as those of the posterior cir-
culation, are at an increased risk of rupture (Wermer et al., 2007,
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Fig. 1. Ruptured posterior communicating artery aneurysm. The patient had presented with sudden headache and ptosis. A. Angiography demonstrating the presence of the
posterior communicating artery aneurysm. B. Preoperative photograph of the patient. Ptosis. Ophthalmological examination revealed complete oculomotor paralysis. C et

D. Post-operative follow up showing recovery of ptosis (C) and oculomotor function (D).

Komotar et al., 2008; International Study of Unrupted Intracranial
Aneurysms Investigators, 1998). Thus, when symptomatic they
should all be treated.

2.2. Oculomotor recovery

Oculomotor palsy may recover without any treatment
(Jefferson, 1947; Guresir et al, 2011; Foroozan et al, 2002),
after surgical clipping of the aneurysm (Leivo et al., 1996; Guresir
et al., 2011) (Fig. 1) and after endovascular treatment (Zhang et al.,
2010; Birchall et al,, 1999; Panagiotopoulos et al., 2011; Kassis
et al., 2010). Most recoveries occur soon after treatment (Leivo
et al., 1996), but recovery has been described after several months,
up to a year and a half (Kassis et al., 2010). Patients should be
informed of this.

Although itis not possible to modify factors that influence recov-
ery and are related to the patient or the aneurysm itself, such as age
or diabetes mellitus (Ahn et al., 2006), aneurysm size (Yanaka et al.,
2003), the severity of the palsy (Chen et al., 2006; Zhang et al., 2010;
Panagiotopoulos et al., 2011; Kyriakides et al., 1989), or the pres-
ence of subarachnoid haemorrhage (Zhang et al., 2010; Kassis etal.,
2010; Albuquerque, 2010), two factors are modifiable: treatment
modality and delay.

2.2.1. Surgical versus endovascular treatment

The question of the advantage of one treatment modality
over the other has been addressed by a series of recent publi-
cations. It is particularly interesting for posterior communicating
artery aneurysms which are accessible to both open surgical and
endovascular treatment. All published investigations are limited
by significant confounding factors in patient selection. Still, four
papers attempt to compare open surgical and endovascular treat-
ment (Guresir et al., 2011; Chen et al., 2006; Ahn et al., 2006; Nam
et al, 2010).

2.2.1.1. Direct comparison of treatment approaches. One literature
review published in 2011 (Guresir et al,, 2011) has assembled
and analysed methodologically acceptable previous investigations
published up to 2008, concerning oculomotor palsy due to pos-
terior communicating artery aneurysms. Another 15 aneurysms
were added from local experience. In this analysis of approximately
200 aneurysms, complete as well as “complete or partial” recov-
ery appeared to occur significantly more often after open surgical
than after endovascular treatment. When compared to untreated
aneurysms, recovery from complete oculomotor deficits was sig-
nificantly increased after open surgery but not after endovascular
treatment.

The previously cited analysis includes a series of 12 patients
published by Spetzler's group in 2006 (Chen et al., 2006). This paper
described complete recovery in 85% of open surgical cases versus
33% of endovascular cases after six months, and partial recovery
in 15% versus 67%. In those cases followed for one year or more,
complete recovery was seen in all open surgical cases and half the
endovascular cases.

Two other recent, comparative, methodologically less convinc-
ing series (Ahn et al., 2006; Nam et al., 2010) were not included in
the 2011 review. They do not add any compelling data.

2.2.1.2. Recent endovascular series. Recent series describing out-
come after endovascular treatment of posterior communicating
artery aneurysms with third nerve palsy show recovery in many
cases. Nevertheless, recovery remains less common than in many
open surgical series (Zhang et al., 2010; Panagiotopoulos et al.,
2011; Kassis et al., 2010). Recanalisations were common, often
moderate, and were usually not associated with oculomotor palsy
recurrence (Kassis et al., 2010).

2.2.2. Summary

Considering the limited decisional impact of this kind of epi-
demiological investigations (Raymond et al, 2011), one may
conclude that:

recovery from oculomotor palsy occurs in many cases, after both
surgical and endovascular treatment. No treatment can guarantee
complete recovery;

the intuitive notion that surgical third nerve decompression may
be more efficient than endovascular filling of the aneurysmal
sac seems to be confirmed by the available data. On the basis
of open surgical series and the observed high rates of recovery,
this treatment is indicated when safe.

2.3. Delay to treatment

Classic literature data indicates the usefulness of early surgery
(Feely and Kapoor, 1987). In 1996, Leivo et al. reviewed 283 cases
of posterior communicating artery aneurysms for which the delay
between occurrence of symptoms and treatment was known, and
added 28 of their own cases. Though without precise juxtaposition
of the severity of the preoperative deficit and the degree of recov-
ery, the shortest times to treatment were still clearly correlated
with complete recovery (Leivo et al., 1996). Despite the fact that a
statistically significant correlation is not found in all studies (Chen
et al., 2006; Kyriakides et al., 1989), the majority of publications
describe higher proportions of complete recovery after early treat-
ment (Zhang et al.,, 2010; Kassis et al., 2010; Yanaka et al., 2003;



Author's personal copy

148 F. Scholtes, D. Martin / Neurochirurgie 58 (2012) 146-150

Fig. 2. Left carotido-ophthalmic aneurysm. The patient presented with headache and vague visual symptoms, without haemorrhage at CT or lumbar puncture, A-C, CT-T2
weighted MRI fusion, transverse plane. The arrow shows the conflict between the aneurysmal sac and the optic nerve. D. TOF MRI showing the aneurysm (arrow), directed
upwards from the ophthalmic segment of the carotid artery. E et F. Postoperative transverse CT images showing the position of the clip (arrow) above the anterior clinoid

process.

Feely and Kapoor, 1987; Perneczky and Czech, 1984; Giombini etal.,
1991; Yang et al., 2008).

3. Visual deficits

The optic nerve and chiasm may be compressed (Schuss et al,,
2011), or even penetrated and split (Beatty, 1986; Kanamaru et al.,
2001; Fujita et al., 2002; Jea et al., 2003; Joo and Kim, 2007; Wang
etal., 2010) by anterior circulation aneurysms, typically of the oph-
thalmic segment of the internal carotid artery (Fig. 2).

The resulting visual deficit must not be confused with oth-
ers that may occur in the presence of an intracranial aneurysm,
especially after haemorrhage. They may be due to vitreous haem-
orrhage, ischemic optic neuropathy (Kang et al., 1997; Hara et al.,
2003), sometimes during vasospasm (Carney and Oatey, 1983). In
addition, visual deficits may appear after paraclinoid aneurysm
surgery even in the absence of manipulation of or damage to the
optic nerve or its vascular supply (Rizzo, 1995).

3.1. Surgical versus endovascular treatment

Early treatment of aneurysm responsible for visual deficits is
known to be efficacious for preventing definitive visual loss (Tawk
et al., 2006; Sundt and Whisnant, 1978; Winn et al., 1977). In many
cases, recovery occurs after surgical decompression (Heros et al.,
1983; Ferguson and Drake, 1981; de Oliveira et al., 2009), as in third
nerve compression, but also, to a certain degree, after endovascular
treatment (Vargas et al., 1994).

The literature reporting open surgical and endovascular treat-
ment of anterior circulation aneurysms responsible for visual
deterioration up to 2010 has also been recently reviewed and com-
pleted by local experience (Schuss et al,, 2011), in order to compare
open surgical and endovascular efficacy on visual symptoms. Most
of the analysed aneurysms were unruptured, since visual deficits
due to other causes than aneurysmal nerve compression had to be
formally excluded from this review. Again, all studies were retro-
spective with the associated limitations. Nevertheless, this analysis
speaks clearly in favour of open surgical optic nerve decompres-
sion. Also, visual deterioration has been seen after endovascular
treatment, probably of multifactorial origin with inflammatory and
compressive components (Tawk et al., 2006).

This analysis excludes open surgical treatments other than clip-
ping, like complex anastomoses (Kim et al., 2006). Also, certain
aneurysms may have to be treated with a combination of surgery
and endovascular approaches (Arnautovic et al., 1998). Finally,
when clipping of an aneurysm is not feasible, wrapping of the
aneurysm may be performed. When muslin is used, this may lead
to visual loss (Carney and Oatey, 1983; Gruber et al.,, 1983; Repka
et al.,, 1984; McFadzean et al., 1991; Felsberg et al., 1993; Berger
et al,, 2003).

3.2. Summary

Symptomatic aneurysmal optic nerve compression indicates
prompt treatment. Choice of open surgical or endovascular treat-
ment is often dictated by various factors independent of the visual
prognosis. Nevertheless, based on current clinical understanding
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and the literature, open surgical aneurysm treatment and optic
nerve decompression should be offered when feasible and as safe
as endovascular treatment.

4. Facial hemispasm and trigeminal neuralgia

Facial hemispasm and palsy, and even trigeminal neuralgia,
may be seen in the presence of aneurysms, particularly fusiform
(Nakagawa et al., 2011; Choi et al., 2008; Uchino et al., 2005; Sato
et al., 2001), but also sacciform aneurysms of the vertebro-basilar
circulation, though the latter are uncommon (Moriuchi et al., 1996;
Maroon et al., 1978; Neimat et al., 2005; Trotter and Choksey,
2000; Terao et al., 2001). Treatment should be tailored to each case
according to clinical judgement.

5. Conclusion

Symptomatic aneurysms require treatment. A cranial nerve
deficit can influence the choice of one therapeutic modality over
another. It is one argument among many, including aneurysm
shape and location, its relation to the parent and surrounding ves-
sels, which all influence initial degree and long term stability of
endovascular occlusion (Songsaeng et al., 2011, 2010).

The deficit is due to aneurysm mass effect on the nerve,
transmission of arterial pulsations, change in shape in case of
enlargement of the sac, and, in case of rupture, presence of the clot.
Opensurgery can address all these aspects. Endovascular treatment
decreases pulsatility.

Oculomotor palsy due to a posterior communicating artery
aneurysm may influence the choice of open surgical over endovas-
cular treatment if other factors are equivocal (Golshani et al., 2010).
If open surgery can be offered safely, it should be.

Optic nerve compression by an aneurysm should be treated
promptly, if possible by open surgery. If this carries unacceptable
risk, endovascular occlusion might also result in visual stabilisation
or recovery.
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