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Summary

Isolated posterior spinal artery aneurysms are
rare vascular lesions. We describe the case of a
43-year-old man presenting with spinal sub-
arachnoid hemorrhage after a minor trauma
who was found to have a dissecting aneurysm of
a posterior spinal artery originating from the
right T4 level. Endovascular treatment was not
contemplated because of the small size of the
feeding artery, whereas surgical resection was
deemed more appropriate because of the poste-
rolateral perimedullary location that was well
appreciated on CT angiography. After surgical
resection of the aneurysm the patient had a com-
plete neurological recovery. In comparison to
anterior spinal artery aneurysms whose patho-
genesis is diverse, posterior spinal aneurysms
are most often secondary to a dissection and
represent false or spurious aneurysms. Although
the definite diagnosis still requires spinal angi-
ography, MRI and CT may better delineate the
relationship of the aneurysm to the spinal cord
in order to determine the best treatment method.
Prompt treatment is recommended as they have
high rebleeding and mortality rates.

Introduction

Subarachnoid hemorrhage (SAH) attributed
to a spinal origin is present in less than 1% of
all cases with SAH 1. The most frequent etiolo-

gies are rupture from spinal cord arteriovenous
malformations (ScCAVMs) followed by bleeding
from intraspinal tumors. Spinal aneurysms are
an extremely rare entity, found in only one of
the more than 3,000 spinal angiograms reviewed
by Djindjian et al.23. Spinal aneurysms are typ-
ically reported in association with lesions that
increase the blood flow through the spinal ar-
teries. This may be present in spinal arteriov-
enous malformations (both of the glomerular
and fistulous type) 47, less commonly in dural
arteriovenous fistulas 8 and in patients with co-
arctation of the aorta 911, bilateral vertebral ar-
tery occlusion 12 or Moya-moya disease 13 in
whom the anterior spinal artery (ASA) serves
as collateral supply. If a spinal artery aneurysm
is not associated with the aforementioned con-
ditions it is referred to as an “isolated spinal an-
eurysm”. We describe a case of spinal SAH
caused by rupture of an isolated posterior spi-
nal aneurysm.

Case Report
Clinical Findings

Four days prior to admission, a 43-year-old
man felt a sudden stabbing pain in the upper
thoracic spine during skiing immediately after
an axial compression trauma. Plain films were
normal, the pain ceased within hours and the
patient returned home. Three days later, on the
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Table 1 Previously reported cases of isolated spinal aneurysms (posterior spinal artery aneurysms are shaded in white)

Age/ Underlyin A ST
Authors (Year) g rymg Presentation | Location/ Level findings/ Treatment
Sex condition
Pathology
Babonneix & 56/ -
Wediez!! (1930) | Na | Syphilis NA NA
Echols & Hol- .
comell (1941) 30/F Paraparesis ASA (To6)
Henson & 5UM SAH PSA (C1) None — died
Croft!6 (1956)
Kinal & Unidentified
Sejanovich?! 41/F Paraparesis intramedullary Sx resection
(1957) a (C7)
Hopkins et al.2s . .
(1966) 27/M Rt hemiparesis | ASA (C4)
Leech et al.?’ . .
(1976) 25/F Paraparesis ASA (T7) Sx resection
3 24
(Gl‘;r;g‘;‘ ctal® | 34F |Pregnancy SAH ASA (T6) None - died
32
Thomson 66/F Quadriparesis | ASA (C1-2) Sx clipping
(1980)
Vincent3* .
(1981) 30/F SAH ASA (C1) Sx clipping
Moore et al.28 .
(1982) 30/F SAH ASA (C1) Sx clipping
. Pseudo-
26
Kito et al. 37/F | xanthoma SAH ASA (T10) Conservative
(1983) .
elasticum
Smith et al.30 Sx clipping of
(1986) 29/M SAH ASA (T12) feeding a
Saunders et .
al 29 (1987) 44/F |FMD SAH ASA (T1) Sx resection
14

Goto et al. 53M SAH PSA (LSA C2) Sx resection
(1988)
el Mahdi et al. .
(1989) 17/F LBP, sciatica T12
Handa et al.1s 3/F OQuadriparesis PSA Dissection Sx resection
(1992) p (LSA C2,LVA) |possible (patho) | (post.)

. . Conservative
Bahar et al.22 3 ASA (RM - Dissection of ) ’
(1993) 40/M | Behcet’s disease | SAH C5-6, RVA br) |RVA F/U; cqmplete

resolution

Rengachary et ASA (RM - Rt | Arteritis .
all1 (1993) S0/F SAH T12) (patho) Sx resection
Mohsenipour et Radicular A Saccular .
al20 (1994) s SelEl (Rt T8) (patho) S Clligrpiin
Vishteh et al.3 ASA (RM - Lt |Dissection .
(1997) S DLV T12) (fusitorm) ST
Taniura & Tetraplegia fol- . .
Watanebe3! S4/F lowing angiog- ngA) il =C 8$?C:tz?c) Sx wrapping
(2000) raphy P
Yahiro et al.3¢ ASA (RM - Lt | Dissection .
(2004) 71/F | Post endoscope |SAH T5) (patho) Sx resection

Continued on next page /
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Table 1 - Continued

Age/ | Underlying Gisocnttd
Authors (Year) Sex disease Presentation | Location/ Level findings/ Treatment
Pathology
62/F 3 SAH, PSA (RP Rt Sx Clipping —
paraparesis T5) cured
. Occlusion of .
Berlisetal? | 4g/M | SYStemic SAH, ASA,T12 ASA Conservative -
(2005) candidiosis paraplegia (0 Do) stable
Conservative,
69/F SaArI:’le i 8{81\? LtL1) ? Dissection F/U — com-
parapicg plete resolution
30/M Paraparesis (ARSQ Lt T11) Dissection Sx wrapping
PSA Dissection Sx resection —
Massand et al.!8 09M SAH (RP Lt L1) (patho) cured
(2005) PSA Dissection Sx resection —
S4M SAH (RP Lt T12) (patho) cured
Radicular A Sx
(b S| (Lt T6) reconstruction
Kocak et al.l7 PSA .
(2006) 54/F SAH (LSA C2,1VA) Rebled — died
Nemecek et Tetraplegia PSA Dissection .
al.19 (2006) >SM (SDH,IMH) |(RPLtTI2) | (patho) Sx resection
Toyota et al.33 ASA Dissecting Emb coils
@07) (Rl S SAH (RM C2 LVA) |aneurysm LVA | (sacrifice)

day of admission to an outside hospital, the pa-
tient had a sudden and acute onset of thunder-
clap headaches. While cranial CT including cra-
nial CT angiography was normal, CSF studies
revealed a subarachnoid hemorrhage. Spinal
MRI confirmed the diagnosis of subarachnoid
hemorrhage that was most pronounced in the
upper thoracic region. No pathological vessels
were seen after contrast enhancement. The pa-
tient was transferred to our hospital. On admis-
sion, the patient had a positive stiff neck and
Lasegue sign, severe headaches and thoraco-
lumbar pain that radiated into both knees.
There were no sensory disturbances, bowel or
bladder disturbances or motor weaknesses.

Imaging

MRI of the spine including a temporal re-
solved MR angiography was repeated and
demonstrated T1 and FLAIR hyperintensities
around the cord, most pronounced in the upper
thoracic region indicative of a subarachnoid
hemorrhage. The cord was normal without any
edema. No pathological vessels were noticed.
At T3 level, there was a circumscribed area of

T2 hypointensity at the dorsolateral aspect of
the cord, which showed nodular enhancement
following contrast administration. Contrast-en-
hanced, temporally resolved MR angiography
did not show any early draining veins. Spinal
digital subtraction angiography revealed a false
aneurysm originating from a dorsolateral ra-
diculopial artery from the right Th4 segmental
artery located superficial to the cord on the
right dorsolateral paramedian part of the cord.
The aneurysm demonstrated slow filling with
stagnation of the contrast to the venous phase.
The feeding artery was not dilated and the
small diameter of the artery prohibited an en-
dovascular approach with secure exclusion of
the aneurysm proper. Filling of the aneurysm
was also noted after injection into the anterior
spinal artery system via radiculopial collaterals
of the vasocorona. Therefore, proximal parent
vessel occlusion of the feeding artery was not
contemplated. A CT angiography was per-
formed to exactly localize the aneurysm in rela-
tion to the cord. ECG-triggered multislice com-
puted tomography was performed using a 64
Multislice dual source CT Scanner (Siemens
Somatom Definition). Contrast enhancement
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Figure 1 Sagittal T2W(A), TIW(B) and T1W post Gd (C) MR of the spine demonstrating T1 hyperintensities around the
cord from T1 to T4 levels, representing spinal SAH. A circumscribed area of T2 hypointensity at the dorsolateral aspect of
the cord at T3 level is noted, with nodular enhancement following contrast administration. CT angiography in coronal refor-
matted (D) and axial (E) views reveals the exact location of the aneurysm at the right dorsolateral aspect of the cord.

Figure 2 Right supreme intercostal spinal DSA in arterial (A) and late venous (B) phases revealing a fusiform lesion, which
shows slow filling and stagnation of the contrast to the venous phase, originating from a dorsolateral radiculopial artery from
the right T4 segmental artery compatible with a false aneurysm. Oblique view (C) better demonstrates the small radiculo-
pial artery supplying the aneurysm. Faint filling of the aneurysm after injection into the anterior spinal artery system from
the contralateral side (D) via the vasocorona collaterals is observed.
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Figure 3 Intraoperative view after right T3 hemilaminectomy (A) revealing the fusiform aneurysm at the dorsolateral aspect
of the cord. Post operative angiogram of the right supreme intercostal artery (B) demonstrating disappearance of the previ-
ously seen aneurysm.

was obtained by intravenous application of 100
ml of an iodinated contrast agent (Ultravist©
300 mg of Iodine /ml, Schering, Berlin, Germa-
ny). Scan parameters were as follows: tube volt-
age 120 kV and 200 mAs, pitch 0.7 resulting in
a slice thickness of 0.65 mm. By using different
convolution kernels, images were calculated
and analysed on window settings for bone, lung,
and soft tissue. Additionally, multiplanar and
3D reconstructions were calculated. The CT
scan showed the dimensions of the aneurysm as
well as its exact location , and a surgical ap-
proach to occlude the aneurysm was chosen.

Surgical Approach

After hemilaminectomy of Th3 and opening
of the dura mater employing a microsurgical
technique, the typical findings after subarach-
noid hemorrhage were found. The arachnoid
layer was dissected and the bean-shaped poste-
rolateral aneurysm was identified. The feeding
radiculopial artery was identified using micro-
doppler below the aneurysm and followed to
the dorsolateral aspect of the cord. The par-
tially thrombosed aneurysm was coagulated
and removed after the feeding radiculopial ar-
tery was closed. Electrophysiological spinal
monitoring during the operation was per-
formed and remained unchanged in normal pre
and postoperative amplitudes.

Histopathology revealed a blood clot con-

sisting of mainly lytic erythrocytes, scattered
leucocytes and fibrin which was in part sur-
rounded by loosely textured bundles of colla-
gen fibers without elastic material in between.
In these parts no muscular tunica media could
be identified. However, focally frayed remnants
of an arterial wall with an internal elastic lami-
na were seen. Sparse hemosiderin deposits
could be detected between the collagen lamel-
lae as well as slight proliferation of fibroblasts
mainly at the border of the coagulum. No en-
dothelial lining was noted between the blood
clot at the luminal surface and the fibrous con-
nective tissue of varying thickness. Signs of in-
flammation were absent.

Postoperatively, the patient had no new neu-
rological deficits, especially no new sensory
deficits, the thoracolumbar pain and the head-
aches slowly decreased. Control digital subtrac-
tion angiography revealed no residual filling of
the aneurysm and normal filling of the anterior
spinal artery axis. The patient was discharged
from the hospital after four days.

Discussion

Ever since Babonneix and Wediez reported
the first case of an isolated anterior spinal artery
aneurysm that was presumably caused by syphi-
lis in 1930 11, 32 cases of isolated spinal aneu-
rysms have been reported in the literature, of
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Figure 4 Microscopic overview (A) of a part of the endoluminal thrombus (asterisk) covered by bundles of collagen fibers
(Elastica-van Gieson stain, x50). Focal remnants of an arterial wall are seen (B and C). The elastic lamina (black) stops at the
arrows where a pad of intimal thickening is seen (Elastica-van Gieson stain, x200).

these only nine cases (including the patient re-
ported here), were located at the posterior spi-
nal (radiculopial) artery (PSA) 21418 two were
located at a radicular artery 1820 in two cases the
exact location was not specified 1121, while in the
remaining 20 cases the aneurysm arose from the

anterior spinal
211182236 (Table 1).
In the 20 cases located on the anterior axis, an
underlying disease or state possibly leading to
infection/inflammation or vascular wall weak-
ness with development of an aneurysm was

(radiculomedullary) artery
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identified in five cases, including, pseudoxantho-
ma elasticum 26, fibromuscular dysplasia (FMD)
29 Behcet’s disease 22, systemic candidiosis and
rheumatoid arthritis 3¢, while in the PSA group,
none had any identifiable underlying disease.

Of the nine cases located at the posterior spi-
nal axis, there was a slight male predominance
(6/3), with an average age of 49 years. With the
exception for one three-year-old patient report-
ed by Handa et al. 15 in 1992, all patients were in
their fourth to sixth decades. Spinal SAH was
the most common presenting symptom. Four
cases were located at the upper cervical level
(between C1-2), four cases at the thoracic level
(T4,T5,2-T12) and one case at L1.

Dissection of the arterial wall was the most
common cause of the posterior spinal aneu-
rysms, proven by histopathology in five cases
151819 Classically, an interruption of the tunica
media was seen, the wall of the aneurysm was
composed of fibro-collagenous tissue without
endothelial lining, testifying for its nature as a
spurious aneurysm with a false sac. In one case
where surgery was delayed, the aneurysm could
not be identified which may have been second-
ary to a complete healing of the dissection 2.
Whereas in the literature no trauma was re-
ported preceding the subarachnoid hemor-
rhage, one may speculate whether in the present
case the axial compression trauma could have
led to the dissection.

The diagnosis of spinal aneurysms can be dif-
ficult and delayed due to its rarity. In cases
where a subarachnoid hemorrhage is proven by
CSF studies, a spinal origin should be suspected
when the initial cranial CT is negative for SAH
or when the blood is localized mainly in the
posterior fossa and the cerebral angiography is
negative. In our practice, we perform T1 and
FLAIR weighted sequences to verify the spinal
SAH, T2-weighted sequences to look for per-
imedullary flow voids that may point to the
most common origin of spinal SAH (i.e. arteri-
ovenous shunts), dynamic contrast enhanced
MRAs and post contrast scans. MR findings of
spinal aneurysms demonstrate, as seen in our
case, a T2 hypointensity (that can be due to a
mural hematoma, stagnating blood or a flow
void) with a contrast enhancing area that — as
in our case - represents the contrast stagnation
within the false aneurysm. Contrast-enhanced
CT of the spine may be helpful to better visual-
ize the exact location of the perfused part of

the aneurysm in relation to the cord. Most pos-
terior spinal artery aneurysms are located close
to the bend of the supplying radiculopial artery
where it reaches the cord surface. They are of-
ten irregular in shape with contrast stagnation
within the sac on the late venous phase, sug-
gesting its dissecting nature. This finding is
slightly different from dissecting aneurysms of
the anterior spinal artery, which tend to be
more often fusiform.

The treatment of posterior spinal aneurysms
is mainly surgical due to the dorsolateral and su-
perficial location of the aneurysms. Whereas the
endovascular route may be too small to be safe-
ly reached by present microcatheters, the surgi-
cal resection through a posterior approach via a
hemilaminectomy usually is able to identify and
remove the aneuryms. Preservation of the par-
ent artery is usually not possible due to the dis-
secting nature and no true neck; therefore surgi-
cal resection is typically performed, which is dif-
ferent from aneurysms of the anterior spinal
artery or the radiculomedullary arteries that
may have devastating neurological complica-
tions due to the major cord supply if disrupted
and therefore have been proposed to be ob-
served 2. Of the six surgically treated PSA aneu-
rysm cases 1415.18.19 3]l were cured on follow-up
studies with good clinical outcomes. Although
one case spontaneously healed 2, there were two
cases that had early rebleeding and subsequent-
ly died 11,17, therefore prompt surgical treatment
is recommended. Endovascular treatment with
embolization using either coils or glue is possi-
ble however may be technically challenging due
to the small size of the radiculopial arteries on
which the aneurysms are located.

Conclusion

Isolated posterior spinal aneurysms are rare
lesions caused by dissection of the arterial wall.
Spinal angiographic findings of a saccular out-
pouching at the bend of a radiculopial artery
on the cord surface leads to final diagnosis, but
the relationship to the spinal cord surface may
be better visualized with MRI/CT. Surgical re-
section still remains the standard treatment of
these lesions with a very good outcome, In our
opinion, treatment should not be delayed due
to the high mortality rate associated with early
rebleeding.
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