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TREATMENT OF L5 SEVER SPONDYLOLISTHESIS BY TOTAL L3
RESECTION, SACROPLASTY AND CIRCUMFERENTIAL FUSION-TWO

CASES REPORT

Fu-Teai Chiang, Kuo-Hwa Chang

A modification of Gaines procedure including three steps to treat severe
‘spondylolisthesis in one stage is utilized in two case. The first step consists of LS
corpectomy and partial sacral dome excision. The second step consists of the
removal of the remaining portion of LS including spinal process, articular pro-
cesses, pedicles of LS, and reduction of L4 onto the sacrum with RF (Reduction
Fixation) instrumentation and bilateral posteriolateral fusion between L4 and
S1. The third step consists of checking the opposing of L4 onto S1, improving
contact area of L4 on S1 and securing the anterior bone grafs (sacroplasty).

Postoperatively, one patient had early transient neuropraxia, but got com-
plete recovery 3 months after operation. Both patients maintained the reductio
and got bony union more than 18 months after operation and got much sympr
tomatic improvement.

“This mat
is @ one-stage endeavor designed o correct the severe sagittal imbalance,
iprove the contact area of L4 onto SL, provide the rigid fixation and maintain
steady stability after reduction for patients with severe spondylolisthesis. The
goals are (o restore the cosmetic appearance, enable early mobilization and

ied Gaines procedure with sacroplasty and circumferential fusion

screase the nion rate.
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INTRODUCTION vaively surgica treatment included the cust reduction,

Sever spondylolisthesis i a rare disease, and the

fusion in it

experience ofthe weatmen s limied. Different methods  uniested.

of the weatment had been developed. The more conser.

4, decompression and fusion "
Unfortunately, these methods Ie the trunk deformity

Reviewing heresus of the more sggressive meth-
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s o reducton of LS onto $1 with fusion 454+
Showed a high incdence of LS root deficit and 4 more
Serious complication of the cauda cquini syndrome
hich seems o be the reslt of sretchin of the caud
equina

“The two-stsge Gines procedure is developed (o
avoid norve oot and cauda equina damage fom stch
ing during reduction . By our observation, we found
that here are different degrees of dysplasia of sacrsl
dome caesisted with severe spondylolisthess, whicl
direcly influcnces the comact area of L4 on S1, the
union rate and the implant failure after reduction
Besides, we can o confem the opposing of L4 oo S1
is adequate during the operation. For this reason, the
modifisd Gaines procedure i descloped which ot oy
preserve th advantagesof radiional Gaines procedure,
but 50 increase the contct s between L3 4nd 51
during the operation, and improve the union rate after
eduction.

TECHNIQUE

“The procedure includes three steps and is per-
formed under the general aneihesia at the sume fime
The frst step i approsching the snteior lumbosacral
spine retroperitoneatly with the patient on the right
decubitus positon. The by of LS along with the L5,
LS-S1 dises are removed and the sacral dome is (st
ened. After the patent is turned o the prone position,
he second sep s begining with approsching the post-
For portion of L3 via posterior mildine incision 10
femove the temaining porton of LS including neural
arch, anieular processes and the pedicies Meanwhile,
the LS neve roots ae denifed. Then the L s reduced
oo S1 and stabilized with RF insrumentaton ind the
15 toots are well protested under dirset visuslization
during the reduction. Subssquently. the posteiolteral
fusion between L and S1 i performed. The third step
is started with turning the patient on ight decubitus
position and re-approdches the anterior lumbosacral
spine. The opposing of L4 on S1 ischecked. Compred
it the L4 veribral body. the saceal dome is almost
always much smaller. A cortcocancellous graft from

Hine cret i sometins necded 10 b fixed tothe anteri-
r porion of dome for broadening the superior suface
of dome. Then the amerior interbody usion is sccurae
Iy performed wih stut bone grafts o autogenous

lous bare grsfs.

“The patien s fited with s umbosacral arthoss for
3 months and ambulaton is initated as eacly as the
patentcan be toleran postoperatively.

CASE REPORTS

Case 1: A ayearald woman, who had suffered
from lower back pain and adicular pain for 5 yeses. The
symptoms ot worse in recent | month before sdris-
sion. The physical examination showed severe lum.
bosacral kyphosis, posterior pelvic prominence, tght
hamstings, positive SLRT and ursbl 10 i dovwn. The
focntgenogram revesled the LS veribral body dislocat
e compltely o the sserum ameriorly and descended
into the pelis (Fig 1-4)

“The above mentioned procedures were carried out.
“The total peratve e was § hours and 40 minutes and
the total Blood loss was 1739cc. The immediate post
operaive radiogeaph showed restorin the lumbosserl
Jordosi and sagital balance. A stut bone grfing har
vested from the i crst was fixed o the anterior por
tion of sacrum with kv (Fig 1-B). The contact area
between L4 and sacrum is maximized by this procedure
(sactoplasty). A transient nuroprusi was noed and the
symptoms got recovery completely 3 monihs postopers
iiely.

The folowing rosnigenogram showed maintined
eduction and got bony union 19 months ateroperaton
(Fig 1-C.D). Patient’s symptoms got very much
mprovement i the olloving perod.

Case 2: A 21-year-old female was admited due 10
wine incondinence and unstable gait for 2 months. The
physical examinacion showed cauda cquina syndrome.
severe lumbosacral kyhosis, deep crease 1cross the
abdomen and tight hamstrings. The rocntgenogran
revealed vertica descent of the enire veriebral body of
L below the end plat of 1 (Fg 2-A).

“The operaton was pesformed. The ot blood loss
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was 190 cc and the total operative time s 6 hours
“The immediste postoperative radiograph shovwed resor-
ing the normal lumbosacral curve and sagital balance
(Fig 2.B). The cauda cquina syndrome got much
mprovement snd th patien could walk independently
and wel control bowel and bladder function. Th fl-
lawing radographs revealed maintined reduction and
2ot bony union 30 months after surgery (Fig 2.C.D).

DISCUSSION

“The natural bistor of unrested severe spondylols
thesi s ot clear because it s an unusul conditon and
most studies plsce it with lower grades o spondylols
thesis, Experience with severe spondylolsthesis sug:
st tht it s & mach more severe problem than milder
forms of spondylolishesis.

During the st 15 year,spine surgeons have come
10 4 common defintion for severe spondylolisthesis
“The intial surgcal effors a1 reduction of LS onto 1
were made by Harrington and Dicksond. Segsestions
for the restment taken from the literaure range from
Wiltse's claim of successful functional resuls from
fsion i it i § cases, o Bradford' high complication
e from stempred two-stage reduction of LS onto the
sscrum, to De Wald's parialy successful reduction with
Harington distraction rods. Although Wiltse was abe 1o
achiene union with no neurlogic complicatons in is §
patents, other experienced surgeons using 4 so-called
conservativ surgical approsch (i, fusion in st or
cast reduction) reported neurologic complcations afier
reating high-grade spondlalisthsis. Schocnecker
epored LS ot problems and, much more importantly.
permanent motor and sensory bowel and bladder dys-
function from cauds cquina damage. Bradford and
DeWald reporied a wortisome incidence of bowel and
bladder loss e atempied restoration of LS onto S1
Edwards successfolly used his device © reduce moder
ate slips, bt he did not suggest it for severe spondy
lolsthess, Other authors have reported techmiques for
eduction of LS onto S1, but they did no distinguish
severe spondylolithesis from less severe forms of
spondylolithess. AILof these reports included motor

and sensory deficits n the LS oot i semll butsinif
cant number of paiens when LS was reduced onto S1
These reports aso included borwel and bladder deficis
Transelds and Stffe reportd severe upper Lembar oot
(L2, L3, L4y defiits from lumbar plexus ssetch when
atempting 0 reduce LS onto 1 or patents with sever
spondylolishesis’

“The twostage Gaines procedure was developed
because of dissatistaction with previous tchniues. The
bject was to restore sagital plane blance and avoid
nerve oot damage from spinal and nere root siching
during reduction. The procedurs was designed o ncther
Shorten nor lengihen the spine o provide the experi-

enced surgeon with excellent exposure of the nerve
oot and cauda equina so that they could be protcted.
Moreover,all ofth stuctral barers 0 eduction vere
o be surgicall excised so that restoration of spinal
alignment could be achived with miimal ffore

Although diffcult for the suraeon, the Gines pro-
codure provide the reliaie reslts. The restoration of
Spinal sagittal aigment can be uchicved with Gaines
procedure, without he resuling incdence of aragenic
cand equina syndrome that an occt

in othe types of

Fibrous union and pseudoarthrosis were reporied
by the techmique of Gaines procedure o e the severe
spondylaisthesi, which resul in implant breaksge snd
loss of reducton. Differet degre of dysplasia of sacrs
dome was observed in all severe spondylalithesis.
Reduction of L onto S1 almost always can't get a
broad contac area berween L and $1. From this obsee
vatan, we believed that the dysplasia of sacral dome
might b the major reason ta cause nonunion, 10ss of
reuction, and implant filue. Scropiasty snd adequate
bone grsfting procedure between L1 vertebal body
Seem o b the ey works for getting a successful union,
Qur modifications of the Gaines procedure can
maximize the contact area between Lé and 1 o
increase union at, estore normal sagtal Salance, and
enhiance early mobilzation and recovery. Furthermore,
the methad does ot shorten or engihen the spine and
provide excellent exposure of the LS nerve roots and
cauda cquins, so the complication reed t0 erve dar-
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age could be much lessened. Totl LS verebrectomy,
saceoplasty and circumferential fusion seem 1o be &
g00d method 1o treat patients it severs spondyllis-
hesis,
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