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Late Anterior Decompression for Incomplete Neural

Deficit Secondary to Thoracolumbar Fractures
Kao-Wha Chang.

Twenty-three consecutive patients with incomplete cauda equins injuries and conus
‘medullaris injuries secondary to thoracolumbar fractures were treated by late ante-
rior decompression and fusion. All patients had radiographically demonstrated
anterior compression of neural structures by bone or dise fragments. Computed
tomography was performed after surgery and confirmed the succossful removal of
the cause of compression in all of them. All patients have been followed for an
average of 3.0 years. No patients lost further neurological function after the ante-
rior decompression. Twenty of the 23 patients who had & motor deficit improved at
least one class in neural funetion. Twelve patients improved to he an independent.
‘walker and another 7 patients regained the ahility to walk with braces or crutches.
Ten of the 12 patients who had an incomplete conus medullaris injury demonstrated
neurologic recovery. From this study, I conclude that late anterior decompression

.

and fusion is indicated
laris inj
sion by fragments of bone or
neurologieal function.

incomplete cauda equina and/or
sceondary to thoracolumbar spine fractures with persistent compres.
c, and offers  very good chance of recovers of

icomplete conus medul-
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Putiens with incomplee spinal cord or_cauda
equina inuries secondary o thoracolambar spine frac.
e ave potentil for. recovery. Many of these
patents will recover neurologic function toa significant
desree at the besining but then platea i theis neul
recovery. Many authors' beliov tha ulimate recor
ery of neurlogical functon will ot occur in patints
wilh persistent anerior compression of neural struc.
tures by fragments of bone or dise, unless anterior
docompessioniscarried ut.

The goal o anteior decompression s 1o provide
1 optmum envisonment for the recavery of incomplte
eural defcts by ahieving betzr decompression of the
spinal canal. This paper repors & prospectie studs of
twenty-three consecutive patient who had incomplete
sl equina injries and conus medulais inuries sec-
ondars to thorscolunsbr spine ractures with persisent
anteior compression o the nevral structures by fra

ments of bone or dise and trated by late anterior spinal
canal docompression through & transthoracic retroper-
itoneal approach.

Materials and methods

Late anterior decompression and fusion was per
formed in twenty-thee patients with incomplete caud
equina injaries an conus medulais inurie secandary
0 T12 or L1 fractures (Tl 1). The patents in this
consecutive seres were reated at the 503 Army Gen.
eral Hospital, Taiwan, ROC. To obtsin  aniform sroup
of patients for study, all these patints et the folow-
ing ertri.
1. The cause of nearal damae was due 10 T2 of L1
fractue,
2. Al patents bod radiographic evidence of anterior
neural compression and thie recovery had stopped.
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3. Documentation of the patient’s neuralogic sttus b
been recorded in a prospective fashion at the time
when the patent was seen in our hospitl, during
hospitazation, and at long-term follow-up. Neur.
ologiel function was_assessed by cvalating the
injury 0 the cauda equina and conus medllaris sepa-
rtely. The newrsl defct of cauda equina was
categorized on a scale of A to D, according to the
degree of motor paralysis(zero 10 5) i the lower
extremities, a5 recommended by Eismont et o,
(Class A, maximum disal musle strengh of zer0 of
trace) (1); Class B, masimum distal muscle stzength
of poor2) or fair(3); Class C, good muscle stsength
) in the distribution of the affcted nerve Toots;
and Class D, normal musce strengeh(5). The detr
mination of conus medullaris njury was made on the
basis of the clinical fndings of anal tone by rectl
examination, anal reflexes (hat is, anal wink and
bulbocavernosus rofleses), peranal sensaion of
e, fourh, and the ifth sacral-nerve-root and fune-
tion of bowel and bladder. | cassified the conus
medullais injries 35 complete andincomplete
{njuries. The complete conus medalais ijuries were
complete loss o periana sensation and anal tone but
presence of anal relexes and neurogenic bladder.
The incomplete conus medulais njuries were pres.
ence of partial perianal sensaton and snal tone.

4. Al parents had & minimum of two years fllow-up.
The length of follow-up averaged 3.0 years (range.
from two o 38 yers). The aversge age of the
patints was 315 sears (range from twenty-two to
sixty-sight ears). The level of vertebral injry as
14 n the st lumbar and 9 in the twelfth thoraci,

The average time-intersal from injry to surgery
was 14.8 months. Computed tomographs and mclogr-
phic studies had been performed before surgers to dem-
onstrste neural compression by bon o dise fragments
and computed tomography afte surgery to demnsttate
adequacy of the decompression.

Operatie Technigue

After the patient s ancsthetzed, the patient s
placed in the lateral decobius posicon with the telfth
b centeringed porton of the operating tabe. A high
intensity headiuht and magnification operating lasses
are used throughout the decompression. A let cor-
bined transthoracie and retropeitonea disstion over
the lef eleventh i i prefered because of case of
mobilzaton o the aoia. Segmental vessels re issied
at the level of compression and o levl sbave and
elow. The vortobral body and any resropulsed bone o
dis fragments are removed from th spinal canl 10 the

depth of the postrior lngitudinal igament using ron
eurs, curttes and a high speed it burr under direct
vision. A grat deal of epidural bleeding s abways e
countered when one adequatel decompresses the cord
1 bost to perform 4 rapid decompression and then
apply thrombogenic pads to schiese hemostasis. With
adoquate decompression, the anerior cord shovld be
completly visualized abose and below the site o com.
pression. A this moment of the operaive procedure,
seating hols for an “T* shape ils-strt raft are
made in the superior and inferio side of the vertebral
bodics ahore and below the decompression. The sesting
Holes should be large enough o allow insertion of the
surgeon’s fingerip. A malleable probe is required o
precisely determine the heght of tho dlac graf. There
5 often residural kyphosis at the njury site. A verte-
bral boly. spresder is inserted between the vertsbras
anteiony and kyphosis i corected, While an assistant
using a spreader holds the yphosis comected, the

T shape ilaestra geat s driven into place. Addi
tional cancellous ralts e placed anterorly and two of
three layers of gelform are then spplied over the spinel
cord. The rod system of the CSRP-TPS systom* s
then prepared for use. The approprste length for the
verebral body serew of 7.0 mm in dimeter s chosen,
s desirable tht the serows penetrate both corices of
the erisbra and b implanted s posteror ss possible
10 avoid contacting with the grea vessels. A rod of
appropriate length i selected and is rsidy connected
o the U-shape head of the vertebral body serew by
washers. Finall al the washers are fixd to the rod by
lockserews theough the wals of the wishers. During
applying the instrumentaton, compression force.is
applie o compres the graft to dd more stabiity. The
pertoneun and visceral pleurs are examined fo tear
The wound is closed and draine in  costomary foch.
ion. (Fis. 1 and 2)

Fram the third to fith dy after surgery, patents
are managed in a ambulatory ashion. In the oven that
they ane not neurologicaly intact cnough o allov -
dine smblation, they are t lsst started on a sitting
proaram. All patients are fited with a plastc bivalacd
body jacket. The orthosis s used untl usion i con.
firmed radiographically, usually ate thsee months,

Results

Newral Recovers

‘Thero was no deterioration of neural function sfer
anteior decompression (Table 1). Only 3 patints
Ceases 2, 17 snd 19)did not improve t0 4 beter cae
sory. OF the 23 paients, twenty improved by at least
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ane grade. Tuelve patents (cases 6,5, 11, 14, 15, 18
and 22 with Class-C neurologial doficit) recovere to
Class.D function and.were able to walk without ads
Another sexen patients (cases 3, 10, 12, and 21 wich
Class-B)recovered partally to Clase-C function and
‘were able o wlk with crches or brsces,

As the majoriy of patienis did not_have
preopeative eystometsograms, the determinaton of
improvement of conus meduliris ijury was made on
the basis of the clnical improvement of i, fourdhas
and ffh sacel-nerve. oot sensaton, anal tone as wel

Fie_ 2.0
65 eur o male i e omplts et deiot
e 10 old L ractr. Preperan ool oot shooed
el bk i .1 bl

Fie. 207 md 26

Papesine ol riographs showed L1 copectoy,
ert ain, ad o et 1 esined e st
1wl Gndependndy ond ol b ond i onrin
W

a5 bowel and bladder function, OF the twelve patents
who had. incomplete conus medulais_jary, five
recovernd fully and progressed to nomal bovel and
lader functon, fve golimprovement, and two got no
mprovement. Of the leven patents who had complete
conus medullaris injry, 3l had o mprovement.
Although the mechanisms of horacolambar njury
were diffrent and the sovrit of oural compression
s vaiabl hroughout these patints. I i atemped
o correlate between the time from injury o neural
decompression and. subsequent. motor recovery, but
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was satsticall insignifican.

Radinguaphic Assessment of Decompression

By using computed axil tomography and conven-
ional racioataphs, i i possibe o assess the adequacy
of the anterior spinal decompression. I any bone snd
i fragments were visibl, epeated docompression i
this cicumstance should b considred. All wenty hree
patents was comfirmed radiographially t be adequate
decompression of the spinal canal

Complcations

None of the iaccrest rafts dispaced. Nor-union
and implant falure was 20 occurred

No patient had neurological deerioation postopes-
atively. Case 18 had L1 humbar radiculopathy secon-
dary 1o retraction of this nerve withn the psoas muscle
but resoved completel.

Tn one patient (Case 17)hemothorsx. developed,
associuted with insdequste Igation of T11 seemental
Vessels, The hemothorax resolved afte rlgation the
bleeder In one patent (Case 8)pneumonia developed
and resalved with antbioti treatment.

Discussion

Many authors thought that neurologial recovery
of spinal cord injury following vertebral bral fracture
ol be be facltated by therestoration of algnmen of
the spine to decompress the neural tssue by open
reduction and intenal fixaton’ . Bt in comparing
the resuls of open reduction and iternal fsation with
those of postural reduction and non-operative.tech:
niaues from many. spnal cord-ijory units, 1t was
found there was no difference in the amount of neur-
clogical recovers between the two_groups, although
operative treatment was mare effctive in prevent ate
pain and deformity.*'*'* I i true tht decompres-
S of the neurl tissue has 1o use in more neurologial
cucavery sfter spinal njury? The answer is no. | must
emphsize that these reports did not use a elale s
nostic method to evaluate the adequacy of postoper-
ative decompression of the spina canal. So according
o the resuls of neurologic recovery of these reputs,
can ol jump 0 the conclusion that decompression of
the neurl tixsue i o s in more recovery of nour-
clogial damage due to spinl fractures. It has been my
experience tht even technically acseptable Harrinton-
cod reducton and stabilzaton of thorscolumb frac-
fures does not necessarly alleviate contnuons con-
pression from dislaced fragments of bone or dise
itk the spinal canal. (Fig3)

Dolan et " and Tarlov and Klinger'® espeimen
tall produced partial spinal cord infries by compres
sion circumferentially and dorsaly in animals. Neural
recavers did not nccur unt after the compression was
aleviated,

Tohlman et oL developed an animal model of ance-
ror cersieal spnal cord compression Incomple parsl-
ysi was produced in 8 beagl hounds by remate contral
of & pressure transducer. Paralyss was maitaine for
310 8 weeks untl o furher recovery oceurred, and
then the cord compression was relieved so that recov
ery of parslysia aftr late decompression could b stud-
fed. Sianificant motor ecovery oceurred in all eight
animals, i some within 48 hours afte removal of pres:
suro from the spinal cord.

Boblman” reported on 20 patients with an incom-
plete cord lesion form the fist o the tenth thoracic
level who were followed for more than 2 years. The
patents were reatd cither b laminectomy or by direct
anteior tansthoracic decompression. By comparison.
the patients who were teated by anteior ransthoracic
decompression had & much better resul of neurologic

Bohman’ and Eismont, in a review of 300 cer-
vieal spine. inores, oulined idicatons for anterior
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desompresson from  published experience of 100
et wih radioaphic evidence of nteior cord
Compresson snd n incomplete newrclogical defict
whose neursogin ecovry hd stopped. Twenty-ight
ptiants who could ot walk hefore anteiordecompres.
Sion became sie 10 do o

MeAfee et reprted o 48 patisats with incom-
plete nearlogic defict secondary <o thoracolubor
sctures trested by amerior_decomprestion. wing
stoperkaneal decompresion, Thit.seven of the 42
ptints who had & motor defcit improved by s lsst
one clss in motor stength, Twlve af the 32 patents
o had conss medallari njry demonseated neor.
logic bowel and bsdder recovery.

The resen sudy has similar ceslts, Of those 23
ptients Wil incompiee npries, twenty patents in-
prove at eas e s i neursogic function, Ten of
the 12 pasents who had incomplte: conss medularix
njry demontteted recover:

Based o these reports, it seems tht he ptenial
secvery of neural fnton after nry depeni on the
Severty o the il damage, s ol s on the degree
of compression of newsl tasue that can be
decompressed.’* ** The major advantage of an anterior
decompression i 1o gain 3 compete decompression of
the seurl slements, Thi 3 my current polcy to
decompres th spinl canal anteciorly 3nd perform an
e fusion for sl ptients it e thoracohumbar rc
e s n ncomplote meural dumsge with which
shows rudiographic evdence of snterior impngement
by bone or die ragment

“Tho main gl of snierior instrumentation src o
restore he smmediate sabity after corpectoms, pre.
vent gt dislodgemen, enhance eraft consolidation,
kol i e e s

Sl i e et b i oerer o
which was prformed preiousy o haled fscture. The
ety ofthe middle coluri wa restored immedintel
by the steior nsrumertaon. The rompression frce
‘provided by the implant to the iliac-strut graft and lock
e gt i the st hole ot only increa the sl
ioml gty of the bone mlant consirct but sho
prevent the graft from dislodgement clfectively. The
-minimal volume and the extreme posterior-lateral loca-
i ofthe mplant can avcid rosion of rea vessels.
My esulishave prosed the cfetiverness of achieving
e goals by this implant. All patients got firm union.
Noimplant fure, 5 gt dislogement had. sver
appen. The et could o the rebabilaon pro
within 2 weeks.

Summary The poretil o recover neural function

g s 8O0 (585401 22§

aftr spinal ord and cauda cavina inuries depends on
the severity of the nial damage, al well s the on the
dogree of compression of neural tissue that can be
decompressed. Patients with ncomplete spinal cord or
cauda equina injuries have potental for recovers. Many
of these patients who have static of oy slowly improv-
ing neurologic defiit and significant compression of the
spina cord and nerve roots can beneli from anteior
decompression. The improsement ranses from portial
to very dramatie improvement. An accurate diagnosis
must be made concerning whether a patient has a com-
plete or an incomplete spinal cord or canda equina
injurs. The mechanical compressive esion must be well
dncumented by myelography, or CAT scan. An anterior
compressive block is best removed theough an anterior
approsch.
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