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Abstract

Background

Vascular compression of the medullary pyramid tasgiin neurological compromise is rare,
therefore, diagnosis is difficult and ultimatelylaged. Most patients present with a combination
of cranial nerve, autonomic, and/or motor and sgndgsfunction. Presentation with a single
sign such as hemiparesis is rare. The low numbeasds reported has made it impossible to

define a standard treatment for this unusual deord

Case description

Here, we present a patient with a progressivehiitiparesis due to compression of the upper
medulla by the vertebral artery, which was treat@d repositioning of the artery using a sling.
Clinical and radiological features including uppeedullary compression by the left vertebral
artery with effacement of the left medullary pyrdmrand T2/FLAIR signal changes in the right
medulla are illustrated. The patient underwenbadsrd left retrosigmoid craniectomy for
mobilization of the left vertebral artery with a tdashiel® (Maquet Cardiovascular, San Jose,
California) sling (video). Postoperatively, theipat had significant improvement of the left

hemiparesis and follow-up imaging showed decompess the medulla with edema reduction.

Conclusions
Vascular decompression using a sling has provée @valuable option for treatment of

symptomatic vascular brain stem compression.
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Background

Vascular brain stem compression may be causedImhdectasia of the vertebrobasilar system
manifesting with a wide spectrum of signs and syms, including cranial nerve involvement,
long tract dysfunction and/or autonomic abnormesiti’ Vascular compression of the root entry
zones of the facial and trigeminal nerve resulimgemifacial spasm and trigeminal neuralgia is
much more commofi*® Symptomatic medullary compression by the vertedigry is a rare
finding and a challenging diagnosis. Vascular dgu@assion with slings for repositioning the
vertebral artery has been reported in patients éthifacial spasfrand trigeminal neuralgia.
For medullary compression by the vertebral artemgcular decompression has been rarely
reported’:

Here, we present a patient with a progressivehiitiparesis due to compression of the left
upper medulla by the vertebral artery, which waated with repositioning of the artery using a

sling along with an operative video.
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Case description

A 57-year-old male developed progressive left loadremity weakness in 2011 that worsened
with prolonged standing and improved with resti@ger time, symptomatology also involved

the ipsilateral upper extremity. Past medical misteas significant for type 1 diabetes mellitus,
hypercholesterolemia, hypertension, diabetic rgi@tioy, colonic polyps, and meniscal tear. The
patient also has left Bell’s palsy paresis unrelatethis condition. He quit smoking 30 years ago.
On neurological examination, the patient had lefed hemiparesis with motor strength 4/5 and
ipsilateral hyperreflexia. Magnetic resonance aggiphy (MRA) showed that the left V4
segment of the vertebral artery effaced the lgftempnedullary pyramid at the decussation. This
was associated with a T2/FLAIR signal change inritjet medullary pyramid (Figure 1).
Cerebral digital subtraction angiography revealedildly tortuous left vertebral artery with no
signs of stenosis, dilatations, aneurysms, or affodgrosis. Transcranial magnetic stimulation
using a Nexstim® system (Nexstim Inc., Chicagandlis) showed increased motor evoked
potential latency in the left first dorsal intereess muscle compared to the right and absent
motor evoked potential response from left tibialiterior muscle at rest, suggestive of left sided
corticospinal dysfunction. After consent was ohbgdinthe patient was taken to the operating
room for a repositioning of the left vertebral aytasing a HemashietdPlatinum Finesse sling
(Maquet Cardiovascular, San Jose, California) thincau standard left retrosigmoid craniectomy.
The sling of 3.5 mm width was slipped around theeleal artery and pulled superiorly and
laterally to suture against the left clival durgg{ife 2). No changes in somatosensory and motor
evoked potentials occurred (Video 1). He was diggddhto inpatient rehabilitation after 3 days

in stable neurological condition. At 3 months’ ti-up, the patient continued to show
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improvement with almost complete resolution infesniparesis (4+/5). At 6 months’ follow-up,
MRI/MRA revealed decompression of the medulla vpénsistence of some of the T2/FLAIR

signal change (Figure 3).
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Discussion

Here, we present a case of upper medullary dysimogsulting in hemiparesis successfully
treated with sling repositioning of the vertebndeay. Wolters et al. conducted a systematic
review of cases with vertebrobasilar dolichoectasid found that 28% of patients had brainstem
compression with a five-year risk of progressiorl®9%° Unfortunately, the report does not
specify the precise location of brain stem compoesand provides no data on medullary
compression by the vertebral artery. Although miagylcompression by vertebral arteries is rare
with few documented repofishere are no established treatment paradigms.

Vascular decompression is well established for feia@l spasm, trigeminal neuralgia, and
glossopharyngeal neuraldid:***?Nakahara et al. and Savitz et al. reviewed allduented

cases of medullary compression by the vertebratyaend their outcomées? Most patients
showed combined medullary dysfunction includingh@hbnerve dysfunction, paresis, and
autonomic dysfunction. In the present case, thepgpresented with isolated progressive left
hemiparesis.

Kim et al. were the first in describing hemiparesisondary vascular medullary compres§ion.
Since then, 20 patients have been reported witheasisymptomatology, 4 of which only
experienced hemiparesiéTo our knowledge, the present case is only thie if its kind.

Despite compression of the left upper medulla, peeatively MRI/MRA revealed T2/FLAIR
signal change on the right side of the medulla alibe decussation resulting in left hemiparesis.
Savitz et al. reported that direct medullary corspi@n can cause ipsilateral or contralateral
motor dysfunctiorl. This may explain why the medullary compressiothmpresent case did not

localize to the ipsilateral corticospinal tract.céner possibility is that the medullary
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compression may have led to ischemic injury orrigji side, giving rise to the signal change in
the right medullary pyramid.

Vertebral artery repositioning using a sling haeerbdescribed for vascular decompression of
the brain stem in various locatioh¥.*1246139141 fact, Sadashiva et al. described the use of a
Teflon Hemashield (Maquet Cardiovascular, San Jose, Californiajgsior medullary
decompression. In the study, 2 patients had quad$s secondary to vascular medullary
compression by the vertebral artery but declinedesy” Hongo et al. pursued a different
approach where decompression was achieved by sigfithe left vertebral artery after an
unsuccessful attempt to mobilize of the left veraéhrtery™®

In the literature, 3 out of 4 documented patiexfsegience a similar outcome to our patieht®
However, Savitz et al. conducted a prospectiveyswith 9 patients with medullary compression
in which only 1 presented with left hemiparesis aa$ treated conservatively with aspirin and
the hemiparesis did improve progressively overya&- period.”” In the same study, 7 of 9
patients underwent medical treatment and the rangaihunderwent vascular decompression.
Patients treated conservatively did not have pssjoa of symptoms and showed better
outcomes than patients who underwent decompred3espite these findings, no direct
comparisons can be made as most of the patietfissistudy had more than 1 symptom from

medullary compression.

Limitations
For rare diseases, such as the present, it isoedinarily difficult to achieve higher level
medical evidence beyond the case report or seves. lAlso, we are lacking long-term clinical

outcomes in the present case. While decompressmridnot be a first-line option for these
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patients, it may be considered for selected cases, as those with progressive or disabling

deficits with a reasonable chance of improvemestgyueratively.



AscaniolC

Conclusion

Vascular decompression using a HemasHiéldaquet Cardiovascular, San Jose, California)
sling has proven to be a valuable option for tregitihin selected cases of symptomatic vascular

brain stem compression such as the medulla.
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Figure and video legend
Figure 1. Preoperative images show the vertebtakyacompressing the upper left medulla
(Panel A) resulting in T2/FLAIR signal change irethight medullary pyramid (Panel B, white

arrowhead). Digital subtraction angiography showsildly tortuous left vertebral artery.

Figure 2. Intraoperative image showing the vedkdartery (white arrowhead) repositioned by a

sling away from the medulla (black arrowhead).

Figure 3. Follow-up imaging shows decompressioithef medulla (Panel A) and reduction of

T2/FLAIR signal change (Panel B).

Video 1. Vertebral artery repositioning for decoegsion of medulla, Video.mov


















Highlights
» Hemiparesis secondary to medullary compression by the vertebral artery has been rarely
reported
» The present caseisonly the fifth reported of its kind

* Vascular decompression using a sling has proven to be a valuable option for selected

cases
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FLAIR: fluid-associated inversion recovery
MRA: magnetic resonance angiogram

MRI: magnetic resonance imaging



