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Abstract

　　A　60－year　old　man　developed　paraplegia　three　hours

after　thoracic　endovascular　aortic　repair　under　general

anesthesia　for　distal　aortic　arch　aneurysm．　This　de－

layed－onset　paraplegia　was　suspected　to　be　due　to　a

steal　effect　on　the　spinal　small　end　arteries．　The

symptom　was　successfully　alleviated　by　rapid　lumbar

cerebrospinal　fluid　drainage

Introduction

　　Postoperative　paraplegia　has　been　a　main　complica－

tion　of　thoracic　aortic　aneurysm（TAA）　surgery．　We

report　a　patient　who　developed　delayed－onset　para－

plegia　three　hours　after　thoracic　endovascular　aortic

repair（TEVAR）　for　distal　TAA，　which　could　be　recov－

ered　by　quick　institution　of　lumbar　cerebrospi－

nal（CSF）　drainage．

Case　Report

　　The　patient　was　a　60－yea卜old　man（height，165　cm；

weight，　77　kg），　who　had　received　descending　aortic

graft　replacement　at　the　age　of　45．　A　saccular　aneu－

rysm　near　the　graft　enlarged　gradually　over　2　years

（Fig．　1）．　We　selected　TEVAR　for　distal　aortic　arch

aneurysm　below　the　left　subclavian　artery　under　gen－

eral　anesthesia．　The　patient　did　not　exhibit　any　neu－

rological　deficits　before　this　procedure．　The　relevant

medical　history　included　hemodialysis　for　5　years　and

well－controlled　hypertension，　The　findings　of　elec－

trocardiography，　transthoracic　echocardiography，　and

coronary　angiography　were　normal．　The　great　ante－

rior　radiculomedullary　artery　was　identified　at　the

tenth　thoracic　vertebral（TIO）　level　by　three－

dimensional　computed　tomography　（CT）　．

Standard　monitoring　was　performed　in　TEVAR，

including　invasive　arterial　blood　pressure（ABP），

electrocardiography　by　lead　II，　and　pulse　oximetry．

ABP　was　122／68mmHg　and　the　heart　rate（HR）　was

76　beats／min．　A　20－gauge　cannula　was　placed　in
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This　figure　shows　the　three－dimensional

contrast　computed　tomography　image　of

our　patient．　A　saccular　aneurysm，　which

an　arrow　sign　indicated，　is　located　be－

tween　the　left　subclavian　artery　and　the

origin　of　the　previous　graft．
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a　right　forearm　vein，　and　anesthesia　was　induced　with

a　bolus　injection　of　100mg　propofol　and　a　continuous

infusion　of　O．25ptg・kg’i・min－i　remifentanil　simultane－

ously．　A　20－gauge　cannula　was　inserted　in　the　right

radial　artery；　tracheal　intubation　was　performed　after

administering　8mg　of　vecuronium．　Anesthesia　was

maintained　with　sevoflurane（end－tidal　concentration，

1．2txv　l．50／o）　in　a　mixture　of　oxygen　and　air（inspired

oxygen　fraction　was　400／o）　and　remifentani1（O．05　A－

O．2ptg・kg－i・min7i）．　Partial　pressure　of　oxygen　was

maintained　over　200　mmHg　and　that　of　carbon　dioxide

was　35　A一　40mmHg　in　the　arterial　blood．　We　adminis－

tered　5000units　of　heparin　before　insertion　of　the

catheter　via　the　right　femoral　artery　and　kept　acti－

vated　coagulation　time（ACT）　over　300s．　The　graft

was　deployed　below　the　left　subclavian　artery　and　the

end　of　the　graft　was　free　from　the　great　anterior

radiculomedullary　artery．　Mean　arterial　pres－

sures（MAP）　had　been　maintained　above　80mmHg

throughout　the　operation，　except　during　the　stent

attachment　to　prevent　the　migration．　ACT　was　re－

stored　to　127s　by　5ml　of　protamine　sulfate，　the　opera－

tion　completed　in　5h　46min．　The　amount　of　blood

loss　summed　up　150mL　and　the　amount　of　fluid　infu－

sion　was　720mL．　The　patient　was　emerged　from

anesthesia，　extubated　in　the　operating　room，　and　ad－

mitted　to　the　intensive　care　unit（ICU）；　he　did　not

show　any　signs　of　neurological　deficits．

　　Although　MAP　was　maintained　over　90mmHg

without　hypertensive　treatment　and　the　patient　did

not　receive　hemodialysis　after　the　admission　of　ICU，

paraplegia　suddenly　appeared　3h　after　the　admission；

there　was　a　marked　loss　of　muscle　strength　and　de－

crease　in　sensation　below　the　Ll　lumbar　vertebrae　in

the　right　lower　extremity　and　below　L2　in　the　left．

Noncontrast　CT　did　not　reveal　migration　of　the　stent

and　acute　dissection　of　the　thoracic　aorta．　Since

dopamine－induced　arterial　pressure　augmentation　did

not　ameliorate　paraplegia　up　to　120mmHg　on　MAP，

lumbar　CSF　drainage　was　quickly　instituted　to　im－

prove　spinal　cord　perfusion　and　a　catheter　was　placed

in　the　lumbar　intervertebral　space　between　the　fourth

and　the　fifth　lumbar　vertebrae（L4／5）　with　confirma一

tion　that　ACT　and　blood　platelet　count　were　kept　in

normal　range．　CSF　outflow　run　out　drastically　at　the

puncture，　not　allowed　to　measure　CSF　pressure．

Muscle　strength　improved　to　manual　muscle　testing

（MMT）　grade　4　and　tactile　sensation　returned　to

normal　soon；　however，　thermal　sensation　was　lost

below　L2　on　the　right．　CSF　drainage　was　placed　at

10cm　H20　from　the　external　ear，　amounted　to　170mL

in　two　days．

　　On　the　first　postoperative　day，　the　patient　com－

pletely　recovered　from　the　loss　of　strength　and　tactile

sensation　but　he　did　not　recover　from　thermal　sensa一
　　　　　　　　’

tion　abnormality　below・L2　on　the　right　lower　extrem－

ity．　Aortic　angiography　did　not　show　an　occlusion　of

the　left　subclavian　artery　and　the　great　anterior

radiculomedullary　artery　caused　by　the　stent　on　the

seventh　postoperative　day．

Discussion

　　TAA　procedure　involving　the　distal　two－thirds　of

the　descending　aorta　has　been　regarded　to　have　a　high

risk　of　spinal　cord　injury（SCI）　for　two　decadesi）．

Actually，　the　risk　factors　for　ischemic　SCI　are　as　fol－

lows：　Crawford　type　II　thoracoabdominal　aortic　aneu－

rysm，　chronic　renal　insufficiency，　poor　collateral　blood

flow　of　the　spinal　cord，　previous　aortic　reconstructive

surgery，　and　low　perfusion　of　the　left　subclavian　ar－

teryi・2）．　Protective　interventions，　such　as　CSF　drain－

age，　epidural　cooling，　distal　aortic　perfusion，　and

monitoring　motor　evoked　potential　have　been　rec－

ommended　in　high　risk　patients3’V5）．　Although　our

patient　was　in　accordance　with　the　two　risk　factors，

spinal　protective　adjuncts　were　not　required　because

the　procedure　did　not　involve　both　of　the　left　sub－

clavian　artery　and　the　great　anterior　radiculome－

dullary　artery，　and　especially，　spinal　bleeding　compli－

cations　had　to　be　prevented　from　hemodialysis．

　　Delayed－onset　paraplegia　emerges　from　a　few

hours　to　days　after　operation，　and　it　has　an　incidence

rate　of　2．70／o　after　TEVAR2）．　The　major　cause　is

considered　as　hypotension　in　the　early　postoperative

period6），　and　it　should　be　treated　promptly　augment－

ing　arterial　pressure．　However，　it　is　assumed　that
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hypertensive　treatment　is　less　effective　in　improve－

ment　in　the　spinal　cord　perfusion　than　CSF　drainage，

if　CSF　pressure　was　elevated　with　tremendous　accel－

eration．　Spinal　cord　ischemia　might　produce　spinal

edema　to　rise　CSF　pressure　drastically；　a　4mmHg

decrease　in　CSF　pressure　contributes　to　about　190／o

increase　in　the　estimated　spinal　cord　perfusion7）．　lt

is　highly　recommended　that　spinal　cord　perfusion

pressure　be　kept　greater　than　70mmHg　and　CSF

drainage　be　intervened　into　surgical　procedures　with

cross－clamp．　Although　it　is　uncertain　whether　TE－

VAR　needs　CSF　drainage　or　not8），　high　risk　cases

with　comorbidities　such　as　mentioned　above　should

be　placed　for　CSF　drainage　to　maintain　spinal　cord

perfusion　due　to　a　limitation　of　an　arterial　augmenta－

tion　as　this　case　did，　Since　hypotension　and　occlu－

sion　of　the　great　anterior　radiculomedullary　artery

were　not　observed　in　this　patient，　the　delayed－onset

paraplegia　was　suspected　to　be　a　steal　effect　on　spinal

small　end　arteries．　The　graft　might　produce　athero－

matous　debris　to　occlude　the　end　small　arteries　and

generate　retrograde　flow　into　dilated　visceral　vessels

through　a　spinal　collateral　network　in　a　normothermic

condition，　which　often　overlapped　with　postoperative

rewarming6）．　This　assumption　might　be　associated

with　an　insufficient　restoration　of　the　distant　lateral

spinothalamic　tract，　which　was　responsible　for　ther－

mal　sensation，

　　In　summary，　we　successfully　managed　delayed－

onset　paraplegia　not　associated　with　hypotension　3h

after　TEVAR．　The　patient’s　neurological　symptoms

were　successfully　reversal　by　CSF　drainage，　which

was　highly　effective　in　maintaining　spinal　cord　perfu一

sion　in　some　cases　with　extremely　elevated　CSF

pressure．
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