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Spinal sulcal artery syndrome after stent-assisted
coil embolization of unruptured vertebral artery

aneurysm

Syndrom spinalni sulkalni arterie po stentem asistovane embolizaci
neprasklého aneuryzmatu vertebralni tepny embolizacnim koilem

Dear editorial office,

Spinal cord infarction (SCI) is a much rarer
disease than cerebral infarction, and ac-
counts for only 1% of all strokes [1]. The com-
mon causes of SCl are atherosclerosis or dis-
section of the vertebral artery (VA), cardiac
embolism, systemic hypotension, vascular
malformation, vasculitis, and trauma [1]. Cer-
vical SCI following intracranial endovascu-
lar intervention is extremely rare and mainly
occurs within 24 h after the procedure [2].
Here, we present a rare case of upper cer-
vical SCI caused by the involvement of the
spinal sulcal artery (SSA), which is the pen-
etrating branch of the anterior spinal artery
(ASA), that occurred 6 days after stent-as-
sisted coil embolization (SAC) of an unrup-
tured VA aneurysm.

A 51-year-old woman presented at our
department with an intracranial aneurysm
that was found incidentally. DSA revealed
a wide-necked saccular aneurysm in the
left intracranial VA (Fig. 1A). After dual anti-
platelet therapy (DAPT) (100mg aspirin and
75mg clopidogrel daily) for 2 weeks, SAC
was performed.

Under general anesthesia, intravenous
heparin was administered as a 2,000 U bolus
just after femoral sheath insertion, followed
by the administration of 1,000 IU hourly. The
left VA was catheterized using a 7 F guide
catheter (Guider™, Stryker, Kalamazoo, MI,
USA) and the distal tip of the guide cathe-
ter was placed at the level of the C2 trans-
verse foramen. The 7 F guide catheter was
used rather than 6 F for the advancement of
a double microcatheter to insure sufficient
continuous catheter irrigation, and the inner
diameter of VA at V3 segment was measured
to be large enough for 7 F catheter place-
ment. The stent (Enterprise VRD" 4 X 20 mm,

Codman), New Brunswick, NJ, USA and three
detachable coils were successfully deployed
using the jailing-technique. During the pro-
cedure, mild vasospasm was observed near
the guide catheter tip (Fig. 1B), but no vaso-
dilator was used. The ASA and posterior in-
ferior cerebellar artery were visualized on
postprocedural angiography (Fig. 1C). After
the procedure, DAPT was continued and the
patient was discharged 2 days after the pro-
cedure without any neurologic symptoms.

Six days after the procedure, the patient
was re-admitted because of painful dyses-
thesias in the right arm. On neurological ex-
amination, pinprick and temperature sen-
sation in the right arm were diminished,
but vibratory sensation and proprioception
were preserved. All cranial nerve functions
were normal, but grasping strength in her
left hand had decreased to grade 4/5. Brain
and cervical MRI revealed an acute infarc-
tion in the left anterior portion at the level
of C2 (Fig. 2).

Because the patient’s symptoms were not
severe, we added an oral steroid (60 mg of
prednisolone for 5 days, then tapered by
10mg every day) and pregabalin (75mg
twice a day) to alleviate the patient’s symp-
toms while maintaining DAPT. The dysesthe-
sias had improved and completely resolved
at the 9-month follow-up visit. The 1-year
follow-up DSA revealed complete occlusion
of the aneurysm.

The most common clinical feature of cervi-
cal SClis ASA syndrome which presents with
bilateral extremity weakness and dissociated
sensory deficits, because the apical ASA
generally supplies the bilateral anterior two-
-thirds of the spinal cord, including the cor-
ticospinal and spinothalamic tracts [1]. The
SSA is the penetrating branch of the ASA,
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which enters the spinal cord in the anterior
fissure and supplies the anterior two-thirds
of the spinal cord unilaterally [1,3]. We specu-
lated that SCI occurred due to the occlusion
of the SSA rather than of the ASA because
the symptoms in our patient presented uni-
laterally, and MRI revealed an acute infarc-
tion in the left anterior cord at the C2 level.
SSA syndrome is similar to Brown-Séquard
syndrome, which presents with ipsilateral
extremity weakness and contralateral sen-
sory loss to pain/temperature or hyperalge-
sia; however, in contrast to Brown-Séquard
syndrome, proprioception and vibratory
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Fig. 1. (A) Preoperative angiography showing a saccular aneurysm in the left vertebral artery. (B) Mild vasospasm of the vertebral ar-
tery near the tip of guide catheter (arrow). (C) Left anterior spinal artery (arrows) visualized on postoperative angiography.

Obr. 1. (A) Pfedoperacni angiografie, ktera ukazuje sakuldrni aneuryzma na levé vertebrdlni tepné. (B) Mirny vazospasmus vetrtebralni
tepny v blizkosti spicky zavadéciho katetru (Sipka). (C) Leva predni spindlni tepna (Sipky) vizualizovana pooperac¢ni angiografii.

sensation are preserved because posterior
columns are spared [4].

The possible causes of SClinclude throm-
boemboli and/or hemodynamic insuffi-

ciency due to periprocedural systemic hy-
potension [1], vasospasm or flow stagnation
induced by the wedged guide catheter [5],
stent-induced thromboembolism [6], or in-

Fig. 2. Postoperative cervical MRI.

Sagittal (A) and axial (B) T2-weighted images
showing focal hyperintensity lesions with dif-
fusion restriction (C) of the left anterior por-
tion of the spinal cord at the C2 level, sugges-
tive of spinal cord infarction.

Obr. 2. Pooperacni MR kréni patere.
Sagitalni (A) a axidlni (B) T2-vazeny obraz,
ktery ukazuje fokalni hyperintenzni léze s re-
strikci difuze (C) levé prednf ¢asti michy na
urovni C2, naznacujici infarkt michy.

sufficient platelet suppression [7]. Systemic
hypotension can cause a watershed infarc-
tion that develops in the border zone, and
SCl can present bilaterally. In our patient, the
blood pressure had been maintained nor-
mally during the procedure and postoper-
ative period.

Mechanically-induced vasospasm can
lead to the hypoperfusion, which causes
thromboembolic complications [5]. Al-
though the vasospasm was prolonged near
the tip of the guide catheter during the pro-
cedure in this case, a vasodilator such as
a calcium channel blocker was not admin-
istered because vasospasm was mild, and
contrast stagnation was not observed.

Previous studies have reported an is-
chemic event rate of 4-22% after SAC, and
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most thromboembolic complications occur
within the first 24-48 h [6]. In this case, the
stent was deployed involving the origin of
the left ASA. Although the ASA was visual-
ized on the final angiography, the stent may
have led to inadequate flow or caused mi-
croemboli in the SSA. The thromboembolic
complications after stent placement may be
related to insufficient platelet inhibition [7].
In our patient, the platelet drug response
assay was not tested after the symptom oc-
currence because preoperative platelet inhi-
bition using aspirin and clopidogrel was in
the optimal range (397 aspirin reaction units,
187 P2Y12 reaction units), and DAPT was
continued after the procedure. Many clin-
ical studies have revealed no definite asso-
ciation between high aspirin platelet reactiv-
ity and clinical outcomes [8]; however, Kim
et al [9] reported a thromboembolic event
rate of 0.8% (one of 126 cases) in patients
with < 220 P2Y12 reaction units.

Small branches of the VA may play an im-
portant role in the blood supply to the spinal
cord, but the majority are not visualized dur-
ing angiography [10]. Therefore, it is difficult
to predict the occurrence of SCl after intracra-
nial endovascular intervention. Neurointerven-
tionalists should consider the possibility of SCI
as a postoperative complication, especially in
procedures affecting posterior circulation.
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Vazené a milé kolegyné a kolegové,

napr. pro rdzné vyukové tcely.

ve slovenstiné: https:/sk.indeed-project.eu/login

v anglictiné: https://en.indeed-project.eu/login

prof. MUDr. Ales Bartos, PhD

Ndrodni Ustav dusevniho zdravi, Klecany
e-mail: ales.bartos@nudz.cz

Vzdélavaci internetove stranky o demencich

v roce 2021 skoncil 3lety evropsky grant Innovation for Dementia in the Danube Region (INDEED), jehoz Ucelem bylo vyvinout
elektronickou platformu ke vzdélavani o demencich. Je ur¢ena pro organizatory aktivit, instituce a firmy zabyvajici se kognitivnimi
poruchami a demencemi. Podafilo se vytvofit rozsahlé internetové stranky. Je mozné je pouzivat jakkoli zdarma po registraci, takze

Existuji v 5 jazycich v¢. slovenstiny a anglictiny. Budeme radi, kdyz je budete vyuzivat nebo poskytovat dalsim nebo informovat
o nich kohokoli, pro koho by mohly mit uzitek.

spoluresitel evropského grantu Innovation for Dementia in the Danube Region (INDEED)
Fakultni nemocnice Krdlovské Vinohrady, Univerzita Karlova 3. LF, Praha
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