178 BUNALOK I3 NPAKTUKHU

UDC 616.133.33-007.64:616-089.819.5-089.843

Y. Marchuk, N.R. Liem, L.D. Halley, I. Gaisinsky
Hotel Dieu Grace Hospital Windsor, Ontario, Canada

A favorable outcome of comprehensive
treatment of a patient with locked-in
syndrome due to post-traumatic
vertebra-basilar artery occlusion

One of the most devastating consequences of vertebrobasilar artery occlusion is locked-in syndrome, and is most often
associated with unfavorable clinical outcomes. Traumatic vertebrobasilar artery occlusion is increasingly recognized as
a common cause of stroke in young patients. There is a growing body of evidence that early diagnosis and comprehen-
sive differential treatment of this condition in early stage of ischemic neurologic event can lead to improved outcome.
Identification and treatment of these injuries prior to the development of irreversible cerebral ischemia should be prior-
ity and demand a high degree of vigilance in patients with high-risk mechanism and injury patterns. intracranial angio-
plasty stenting may be an efficient and life-saving procedure in patients with vertebra-basilar artery occlusion in addition
to traditional pharmacological recanalization thrombolysis techniques. The objective of this case study is to describe
and discuss the clinical management and ouicome of a 34-year-old previously healthy female who developed a locked-
in syndrome following a traumatic vertebral artery dissection. Case study. Patient underwent emergency stent assisted
angioplasty of the vertebrobasilar arteries following antiplatelet/anticoagulation therapy to reperfuse the affected region.
Computer tomography, magnetic-resonance imaging/magnetic-resonance angiography and angiography studies were
used during initial evaluation and treatment. Rehabilitation program was initiated immediately following surgery. Results.
Eighteen months after the accident she was able to ambulate independently without gait aids, using an ankle-foot or-
thotic only for long distance ambulation. She lives independently in an apartmeni, continues to be active, well moti-
vated and plans to return to work in the near future. Conclusions. Intracranial angioplasty stenting may be an efficient
and life saving procedure in patients with vertebra-basilar artery occiusion in addition to traditional pharmacological
recanalization thrombolysis techniques. This case illustrated a perfect combination of early diagnostic and surgical in-
tervention followed by complex, multifaceted, intensive rehabilitation treatment, which led to significant recovery and

excellent long term neurological outcome.
Key words: locked-in syndrome, stroke, post-traumatic vertebra-basilar artery occlusion rehabilitation.

Introduction

Vertebrobasilar artery occlusion is as-
sociated with unfavorable clinical outcomes.
These lesions are responsible for approxi-
mately 4% of all ischemic strokes and the
untreated mortality is estimated to be as high
as 80 to 90% (Caplan L.R., 1996). The advent
of high quality imaging, surgical and pharma-
cological recannalization techniques in the
acute setting have resulted in decreased
morbidity and mortality (Levy E.I. etal., 2001).
However, persistent neurological deficits and
long-term disability following successful res-
cue therapy are still common with up to 26%
of patients experiencing severe neurological
deficit at the time of discharge (Nadeau S.
et al., 1992). One of the most devastating
consequences of vertebrobasilar artery oc-
clusion is locked-in syndrome. The classic
locked-in syndrome, which is charactenzed
by quadriplegia and anarthria with preserved
consciousness and vertical eye movements,
is of particular distress to both patients and
physicians as the prognosis may be unclear
and interventions may yield little benefit
(Leon-Carrion J. et al., 2002; Smith E., De-
largy M., 2005).

This case describes a young female with
locked-in syndrome following traumatic ver-
tebrobasilar artery occlusion. A favorable

outcome was achieved by surgical, pharma-
cological and complex, multi-disciplinary re-
habilitation treatment.

Case study

A 34-year-old previously healthy female,
who worked as a chiropractic assistant was
climbing a 30-foot pole as part of arock clim-
bing simulation training (in the USA). She
suddenly slipped and dropped 8 feet; her
harness prevented her from hitting the ground
but the sudden deceleration jerked her neck
in the process. She immediately developed
neck pain and headache butwas able to walk
away. Approximately 30 min later she experi-
enced gradually worsening neck pain, dizzi-
ness, slurred speech and left sided weakness.
She was stabilized by emergency medical
personnel and transferred via flightambulance
to the local hospital. Her mental status and
neurological condition declined and she was
intubated and transferred to a tertiary care
site for further evaluation and treatment.

Upon arrival it was found that she had
developed locked-in syndrome and was able
to communicate only by blinking her eyes.
Cerebral angiogram revealed a left vertebral
artery dissection and occlusion, as well as
occlusion of the basilar artery. TPA (tissue
plasminogen activator)-therapy was not initi-

ated as it had gone >3 h from the event onset.
Emergent consultation with a neurovascular
surgeon did take place and the patient under-
went stent-assisted angioplasty of the verte-
brobasilar arteries to reperfuse the affected
region, followed by antiplatelet/anticoagula-
tion therapy with clopidogrel, acetylsalicylic
acid and intravenous heparnin (Fig. 1). During
the post-surgical period, the patient did un-
dergo serial neuro-imaging studies.

Two days following stenting there was no
improvement in her neurological status. Com-
puter tomography (CT) of the brain showed
the development of a subtle low-density lesion
in the Pons (Fig. 2).

Magnetic-resonance imaging (MRI) per-
formed later that day revealed the signs of
showed an acute pontine infarct (Fig. 3).

MRI of the cervical spine revealed a prob-
able tear of the right posterior annulus at
C,~C,, aswellasa micro fracture at C,, (Fig. 4).

Throughout the patient’s hospitalization,
she was closely followed by the rehabilitation
team including physiotherapy, occupational
and speech language therapy. Once medi-
cally stable, she underwent tracheotomy and
PEG tube placement, then she was transferred
to Canada for further investigation and treat-
ment.

Approximately two weeks following the
injury, she presented with incomplete quad-
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Figure 1

Sagittal CT image of the cervical region
demonstrates a left vertebral artery stent
(arrow) extending from the C, to the C,
level

Figure 2

Axial CT image through the Pons shows
a zone of low attenuation (arrow) eccentric
to the right within the Pons suspicious for
a pontine infarct

Figure 3

infarct (arrows)

Axial FLAIR (A) and diffusion-weighted images with ADC map (B and C) show increased T, signal
and restricted diffusion within the Pons eccentric to the right consistent with an acute pontine

riplegia. At this time a repeat MRI showed
a late sub-acute pontine infarct that appeared
to be approximately 10-14 days old (Fig. 5).
During her nine-week stay in the Cana-
dian acute care hospital, rehabilitation treat-
ment continued including passive range
of motion, stretching, augmentative commu-
nication and visual exercises. After her
tracheostomy tube was removed, she was
able to communicate using a communication
board and blinking to identify letters to spell
words. Vocally her speech was very soft and
barely audible. She was started on a soft diet.

She was next transferred to a stroke re-
habilitation unit at that time was able to move
her right arm with gravity elimination and com-
municate audibly in whispers. There was no
voluntary movement of the left lower extremity
outside of an extensor synergy with spasticity.
She was non-ambulatory, and required as-
sistance for transfers with a slide board due
to poor sitting balance and trunk control. She
also needed assistance with grooming, dres-
sing, bathing and bed mobility. She stayed
in the rehabilitation unit for nine weeks and
underwent extensive task oriented, complex

rehabilitation treatment including physio, oc-
cupational, speech language therapy, elec-
tromyo-stimulation, pain management, and
psychological evaluation and therapy. While
in the stroke rehabilitation unit, she made
significant improvements to the point where
she was able to transfer independently, am-
bulate independently with a single point cane
indoors and a four-wheeled walker outdoors.
She independently climbed the stairs with one
rail. Mild motor deficits remained to the left
upper and lower extremity and she required
an ankle-foot orthosis (AFO) to control left foot
drop.

Approximately 7 months following the pa-
tient's acute vertebrobasilar dissection and
occlusion, catheter cerebral angiography
revealed patency of the left vertebral and
basilar arteries (Fig. 6).

Results

Fifteen months after discharge from
physical rehabilitation, she ambulates inde-
pendently without gait aids. Cognition and
memory are intact. Speech is slightly dysar-
thric. Manual muscle test is 5/5 throughout all
myotomes except left foot dorsiflexion and
plantar flexion at4/5. She has subtle difficulty
with fine motor movement in the left upper
extremity and mild dysmetria. She uses the
AFO only for long distance ambulation. She
lives independently in an apartment, conti-
nues to be active, well motivated and plans
to return to work in the near future.

Discussion

This case highlights a number of points
in diagnosis and treatment of patient with
posttraumatic vertebral artery dissection and
consequent acute basilar artery occlusion.
Dissection of the vertebral arteries has been
increasingly recognized as a cause of ische-
mic attacks and stroke (Lee V. et al., 2006).
Overall, these conditions are estimated to
account for only 3—-4% of all ischemic strokes
but they are an important factor in young
people and account for approximately 20%
of strokes in patients <45 years of age
(Schievink W., 2001). Many dissections of the
extra cranial vertebral artery are spontaneous
though some are preceded by head and neck

Figure 4

Midline sagittal STIR image of the cervical
spine demonstrates increased signal in the
posterior annulus at C~C,, (lower arrow)
consistent with an annular tear with associ-
ated disc bulging. Marrow edema anteriorly
inthe C,, vertebral body (higher arrow) could
be related to a micro fracture

Figure 5

Axial T, (A) and axial T,-weighted (B) images demonstrate increased T, and mildly decreased
T,signal (arrows) within the pontine infarct without evidence of diffusion restriction. This would
be consistent with a late sub-acute time course

B
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Figure 6

Cerebral angiography image from a left
vertebral artery injection demonstrates
a patent left vertebral artery and basilar ar-
tery with arrows denoting the left vertebro-
basilar stents

trauma (Caplan L.R. et al., 1985; Mas J.L.
et al., 1987; Povisen U.J. et al.,1987). Trau-
matic cervical vascular injuries occur most
commonly after motor vehicle accidents or
other impact mechanisms that cause rapid
acceleration — deceleration mechanisms
associated with cranio-cervical trauma
(Kraus R. et al., 1999; Inamasu J., Guiot B.,
2006). Also vertebrobasilar ischemia associ-
ated with abrupt head turning or chiropractic
manipulation and arteriographic vertebral
artery abnormalities at the C1 to C, vertebral
level have been reported (Caplan L.R. et al.,
1985; Mas J.L. et al., 1987; Povisen U.J.
et al.,1987). Sherman et al. reviewed over
50 cases of vertebral basilar infarction associ-
ated with an abrupt change in head position
(Teasell R.W., Marchuk Y., 1999).

Recent developments in non-invasive
neurovascular imaging (magnetic-resonance
angiography (MRA), CT, angiography etc.)
have led to growing awareness of the problem
and have revealed significant number of cer-
vical vessel dissections in patients with blunt
trauma (Redekop G.J., 2008). In patients with
blunt trauma causing vascular injuries in the
neck, manifestation of neurological symptoms
may be delayed for hours and days. Although
emerging high quality reliable, non-invasive
technology has made diagnosis possible even
in early stages, the highly variable course of
vertebral artery dissection and possible
devastating consequences of ischemia re-
mains a major challenge for physicians.

Most patients with dissection of vertebral
artery show signs of unilateral low brainstem
ischemia only and have a relatively benign
course and good recovery (Rae-Grant A.D.
et al., 1989; Schievink W., 2001). However in
patients with extension occlusion to the
basilar artery, recovery is usually poor and
mortality is high (Mokri B. et al., 1988; Leon-
Carrion J. et al., 2002).

Vertebral artery dissection occurs when
a tear in the endothelial surface of the artery
allows blood to track into the wall of the artery
leading to obstruction, ischemia, occlusion,
and in some cases subarachnoid hemor-
rhage. Many cases that were originally de-
scribed as due to thrombosis or obstruction
may in fact have occurred secondary to a
vertebral artery dissection (Teasell R.W.,
MarchukY,, 1999).

The basilar artery is the most important
artery in the posterior circulation. It is formed
at the pontomedaullary junction by the conflu-
ence of both vertebral arteries. Given the
anatomy of the posterior circulation and the
circle of Willis, the clinical manifestations
depend on the location of the occlusion, the
extent of thrombus and collateral flow. The
actual frequency, incidence, and prevalence
of basilar artery occlusion are not known.
Basilar artery occlusion was reported in
2 cases per 1000 autopsy cases. However, in
stroke registries, basilar artery thrombosis
may explain as many as 27% of ischemic
strokes occurring in the posterior circulation
(Nadeau S. et al., 1992).

The prognosis of basilar artery occlusion
is generally poor, although it depends on
several factors that include decreased level
of consciousness, dysarthria, pupillary abnor-
malities, bulbar symptoms, diplopia, bilateral
cerebellar lesions, tetraplegia, and a cardiac
cause of embolism. Up to 90% of patients with
no such factors have a good functional out-
come, while all patients with such factors ei-
ther died or had severe disability (CaplanL.R.,
1996; Leon-Carrion J. et al., 2002).

Dissection of cervical and intracranial
arteries of the posterior circulation is charac-
terized by the sudden onset of pain, fre-
quently severe, localized in the cranio-cervical
region, followed by an abrupt, delayed,
or progressive onset of ischemic symptoms.

Selection of appropriate therapy for ver-
tebral artery dissection is dependent upon the
presenting symptoms, imaging and associ-
ated clinical factors. Arterial dissection can
cause ischemic stroke either by thromboem-
boli forming at the site of injury or as a result
of hemodynamic insufficiency due to severe
stenosis or occlusion. In patients with symp-
toms and imaging consistent with this mecha-
nism, and in whom there is no contraindication
to antithrombotic therapy, anticoagulation or
antiplatelet medication administering are the
current standard of care for spontaneous or
traumatic dissections (Teasell R.W., Mar-
chukY., 1999).

In patients with severe occlusion unres-
ponsive or with contraindications to tradi-
tional antiplatelet/anticoagulation therapy,
intracranial angioplasty stenting may be
an efficient intervention option (Ralea I.C.
etal., 2008).

Recent advances in stent technology
have allowed for a novel treatment of symp-
tomatic, medically refractory, vertebrobasilar
artery stenosis. Among 11 patients who were
treated with stent assisted angioplasty
of basilar or vertebral arteries 7 patients
(64%) experienced symptoms resolution and
have resumed their preprocedural activities
of daily living (Levy E.. et al., 2001).

In another study, authors concluded that
intracranial stent placement appeared to be
an efficacious additional or alternative proce-
dure for the treatment of intracranial artery
thrombosis in patients with neurological
symptoms lasting >6 h (Amista P. et al., 2007).

Traumatic vertebrobasilar artery occlu-
sion has been increasingly recognized as a
common cause of stroke in young patients
(Lam C.S., 1999). There is a growing body of
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evidence that early diagnosis and compre-
hensive differential treatment of this condition
in early stage of ischemic neurologic event
can lead to improved outcome. Identification
and treatment of these injuries prior to the
development of irreversible cerebral ischemia
should be priority and demand a high degree
of vigilance in patients with high-risk mecha-
nism and injury patterns (Lam C.S., 1999;
Redekop G.J., 2008).

Conclusions

Intracranial angioplasty stenting may be
an efficient and life saving procedure in pa-
tients with vertebro basilar occlusion in addi-
tion to traditional pharmacological recanaliza-
tion thrombolysis techniques. This case il-
lustrated a perfect combination of early
diagnostic and surgical intervention followed
by complex, multifaceted intensive rehabilita-
tiontreatment that led to an excellent recovery
and long term neurological outcome!
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BnaronpusaTHbIA
KNIMHUYECKUA ucxopn,
Nnpu KOMIMJIEKCHOM fie4eHUU
60nbHOI C CUHAPOMOM
6oapcreyiowlei
KOMBbI B pe3ynbrare
TPaBMaTU4YeCKOro
noBpexaeHus u Tpom6o3a
BepTebpoba3unsipHbix
apTepui

10. Mapuyx, H.P. Jium, J1.4. Xonnu,

H. FarvicuHckuwi

Pesiome. OgHim U3 Haubonee Taxensix rno-
cnencTemii TpnoM603a BepTebpo6a3uNAPHbIX
aprepwii ABNAeTCH CuHOpPoM BoapcTeyoed
KOMBI, Halle BCero aCCOLMUPYIOLLMIACS C He-
O1aronPUATHEIMU KITMHUHECKUMI UCXOOAMA.
TpasmaTuyeckunii TpoM603 BepTebpobazn-
NIAPHOMA apTepuy BCE Halle PACCMAaTpUBaIOT
B Ka4eCcTBe Camoii DacrpocTDaHEHHOW npu-
HiAHbI Pa3BUTUSA MO3r0BOr0 UHCY/ILTE Y naum-
EHTOB MOJTIOA0ro Bo3pacTta. PacTyuias goxa-
3areneHas 0a3a AaHHbIX CBUAETEeNLCTBYET,
4TO PaHHAR OMarHoCTUKa ¥ KOMIIeKcHoe
AudpepeHUnpoBaHHOe nevYeHne 4aHHon
naTosiorMn B PaHHeR CTaaun MWeMn4ecknx
HeBponoruyeckux coBLITHiA MOXeT criocol-
CTBOBATH YAYHLIEHWIO KITMHUYECKUX MCXOA08.
BoifigneHme 1 neveHne ykasaHHbx nospexae-
HWA g0 Havana passuTua HeoBpaTMMoi ue-
pebpansHON MLLIEMUK SOMKHO CTATE MPUOPU-
TETOM B KITMHWYECKOI npakTvke, Tpedyowei
0BbLILLIEHHO HACTOPOXEHHOCTH Y NaLMeHToB
C BbICOKUM DHCKOM WX PassuTus. MHTpakpa-
HUanbHas aHronaacTika MeTof0M CTeHTH-
POBaHUT MOXET BbiTe 3P@OEKTUBHLIM M XN3-
HECMNacalolmmM BMEeLIaTelbCTBOM Y MaymeH-
TOB ¢ TpoMGo3om BepTebpobasnnapHoi
apTepun B AONOAHEHNE K CTAHBAPTHOH METO-
AvKe apmaKonoriyeckoi pekaHannsaumm
C npuMeHeHnenM TpomMGonnTikos. Llens uc-
C/IEA0BAHNA AAHHOMO KITMHNHECKOro Cy4as —
onucaHne 1 00CYKAEHWE TepanesTUYecKom
CTpaTeriy npy Ae4eHnn paHee 340p0Boi
34-neTHei XeHLuHE! C PA3BUBLLMMCS CHHA-
POMOM DOAPCTBYIOLLEH KOMbI (8ra/TUHECKuM
CHHADOMOM, MW CUHADOMOM OKDYXEHUS)
BC/IEACTBUE TPaBMATUHECKOID PacC/lOeHNUs
BeprebpansHoi apTepu. KnuHn4ecKuid ciy-
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Yai. AHrMONAacTMKa €O CTEHTUPOBAHNEM
BepTebpobaannapHeix apTepuil Bsna npoua-
BefeHa B yDreHTHOM ropaake. Vicnons3osanm
Takue MeTolbl UCCNEN0BaHus, Kak KOMMbLIO-
TEpHas TOMOrpagusl, MarHUTHO-PE3I0HAHCHAA
TOMOrpagus/MarHnTHO-PE30HaHCHEsA 8HMO-
rpacgusa 1 aHrnorpagms, 40 Haqana Tepanim
U Ha NPOTSIXEHWM BCEro Kypca neveHis. Pea-
OUNUTaLMOHHOE KOMITIEKCHOR ABYEHME B CO-
yeTaHui ¢ (papMaxoTepaniei Ha4aTo npax-
THYECKM YEpe3 HECKQIbKO 4aCcos N10cAe npo-
8e4EHHOI0 0NepaTueHOro BMELLaTe/ILCTBA.
Peaynutare: u ux obcyxnenue. Yepes 18 mec
rocne TpasmMel GonkHaa Moria nepeasuraTs-
¢ 6e3 MoCTOPOHHER NOMOLYH, MCITONL3YR
nuws ctabunuaupyollee opToneauyeckoe
ycTposicTeo «ankle-foot orthotic», gukcupy-
lolee roneHoCToNHLIA CycTas v cTony, npu
xoasbe Ha Bonblwmne paccTosHua. MNauuwenHTxa
CaMOCTOATE IbHO MPOXNBAET B JIMYHbLIX anap-
TaMeHTax, Be/leT aKkTUBHbIA 00pa3 XuU3nu,
BbICOKO MOTHBKMPOBAHAa K BO3BPAaLU{EHUIO
K TPYQOBOI AEATeNbHOCTH B Onuxafiem
Oyayiem. BriBoas!. PaccMOTDeHHBIA CiyHai
JEeMOHCTPHDYET, YTO PaHHAR AMarHOCThKa
¥ XHDYDIVYECKOE NISYEHNUE B COHETAHWUM C ME-
[MKAMEHTO3HBLIM 1 KOMITIEKCHLIM peabniu-
TALMOHHLIM NEYEHWEM MOTYT CrocoOCTBOBATL
3HEYUTENLHOMY YIYHLLGHUIO M BOCCTaHoBNe-
HWIO DYHKUNIA 1 HEe3aBNCMMOCTH Y 60MbHBIX
C CHHOPOMOM OKDYXEHMS (ananinyeckmm
CUHOPOMOM, WK CUHAPOMOM B08PCTBYIOLIEN
KOMbI) B pesynsTare TpasmMarnyeckoro pac-
cnoerus u TpomGo3a BepTebpobasnnsapHbIX
aprepuii,

Kniouessie cnosa: cuHgpoM GogpcTayio-
el KOMBl, MOCTTPaBMaTUHecKknii TpomB03
BeprebpobasnnapHoi apTepun, peabunnta-
uus.

Cnpustnuemi

KNiHiYHWIA pe3ynbTaT

Npu KOMMNJIeKCHOMY

nikysaHHi xsopol

i3 CHHAPOMOM YYIHHOI KOMU

BHaCnNifoOK TPaBMaTUYHOr O

ypaxeHHs i Tpom603y

BeprebGpobasunapHux

aprepin

10. Mapuyx, H.P. Jlim, J1.4. Xonni,

1. raricuHChKUi

Peaome. OqHum i3 HARTRXYMX HACHIOKIB
TpomB03y seprebpoba3unapHux apTepiii e
CHUHAPOM YY#HOI KOMM, L0 HanvacTiwe aco-
Uit0ETLCS 3 HECAPUSTANBUMM KNIHIYHUMY De-
ayneTaramu. TpasmatuiHa Tpom603 sBepTe-
6pobasunapHoi apTepil Bee YacTille poarna-
AaloTs Sk Haibinsiw nowupeHui gaktop
PO3BUTKY MO3KOBOIO [HCYNLTY y nauieHTis
monogoro siky. 3poctaioqa gokaszosa 6asa
AaHuX CBIg4NATL, L0 PAHHA RQiarHoCcTUka T1a
KOMI/IEKCHE AucbeperLilioBaHe nikyBaHHA
3a3Ha4YeHol naTonoril 8 PaHHIA cTagil ilemiy-

HUX HEBPONOTTHHIAX NOQIA MOXE CIDUATH [10-
KPALLEHHIO KAiHIYHUX DE3YTbTaTie. BuaBneHHs
Ta NiKYBaHHSA LMX YpaXeH b 0 r1o4aTky po3Bu-
TKy 6e3n0B0pOTHOT LepeGpansHoT illemii Mas
CTatv NPIOPUTETOM Y KNIHIMHIA npakTvLl, Lo
noTpebye NiaBNLLEHOT HACTOPOXEHOCTI 0RO
nauieHTiB i3 BUCOKMM PUSHMKOM iX DO3BUTKY.
IHTpakpaHianeHa aHrionnacTuka 3a MeToaoM
CTEeHTYBaHHSI MOXe BYTH 8(DeKTUBHIAM Ta KUT-
TEPATIBHIAM BTDYHEHHAM Y NALIEHTIB i3 TDOM-
6oaom BeprebpobasnnapHoi aprepil y aoaa-
TOK [0 CTaHAapTHOI MeToaukn (hapmaxono-
riyHoi pekaHanisauil i3 3acToCyBaHHAM
TpoMbBoniTHKiB. MeTa gocnigxeHHsa HaBene-
HOro KiHiMHOro BUNaagky — onuc 1a o6roso-
DEeHHS TepanesTUYHOI CTDATEr il Npu fikyBaHHI
rnonepeaHLo 380p0BOT 34-PiHHOTXiHKK, B AKOT
PO3BUHYBCA CUHAPOM YYHHOT KoMK (ananiy-
HUM CUHOPOMOM, a0 CHHAPOMOM OTOYEHHST)
BHACTIQOK TPABMaTUYHOIO PO3LLaPYBaHHA
BepreGpankHol apTepil. KaitiHui BUnanok.
AHrionnacTuka 3i CTeHTyBaHHAM 8epTebpo-
Gaaunapuux aprepiii 6yna agiiicHeHa B yp-
reHTHoOMy nopsaky. 3acrtocosysanu raxi
MeToau AOCHMKEHHs, AK KOMI'IoTepHa T10-
morpagif, MarHiTHo-pe3oHaHcHa ToMorpa-
Qisi/marriTHo-pe3oHaHcHa aHriorpadgis ta
aHriorpacia, 4o noYarky repanii Ta Brpogosx
BCLOro Kypey nikysaHHs. Peabinitauiine
KOMMABKCHE NiKyBaHHA y NOeRHaHHI 3 (ap-
makorepanielo po3noyaro fnpakTM4YHo Yepes
Kinska roguH Nicha NPOBEAeHOro oneparve-
Horo BTpywaHHs. PeaynbTarty 1a ix 06roBo-
pennsi. Hepes 18 mic nicna Tpasmu xsopa
Mana aMory nepecysaTucs 6e3 CTOPOHHLOT
[ONOMOry, BUKOPUCTOBYIOYM nulue crabini-
3ylo4Mii opToneanyHuA npUCTpid «ankle-foot
orthotic», WO Qikcye roMinky ra cTony, rnpu
xoas6i Ha Benuky BigcTads. lMauieHTka
CaMOCTIAHO MeLLIXaE y B/IaCHUX anapTamMeH-
Tax, Befe aKTMBHWIA Crocib XWTTs, BMCOKO
BMOTHBOBaHA LLOAO NOBEPHEHH:A [0 TPYA0BOT
AIAALHOCTI B HAIRGAUXYOMY MaAByTHEOMY.
BucHoBky, HaseneHnili BUNaaok 4emMoH-
CTPYE, LU0 paHHa giarHocTuka Ta XipypridHe
fiiKyBaHHS B NOGAHaHHI 3 MeANKaMEeHTO3HUM
T8 KOMIIEKCHUM peabinitauiiitim nikysaH-
HAM MOXYTb CIIDUATH CYTTEBOMY NOKDALLIEH-
HIO Ta BIOHOBAEHHIO (DYHKLIA Ta HE3aNeXHOC-
Ti Y XBOPUX i3 CUHADOMOM OTOYEHHS (ananiy-
HAM cUHOpOMOM abo CUHOPOMOM YyiHOT
KOM#M) BHACNIQOK TPAaBMaTU4HOro poaiuapy-
BarHA i TpomB03y BepTebpobaannapHx ap-
Tepii.

Kniovosi cnosa: cuHgpomM qyinoi komu,
nocTTpasMaTHdHmMid Tpombo3 seprebpoba-
sunapHoi aprepil, peabinitavis.
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