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ARTIGO ORIGINAL / ORIGINAL ARTICLE

Artrodese da coluna Lombossacra com
o implante A-Systems °

Lumbosacral column arthtodesis with a system’s implant

AFRANE SERDEIRA’; TARCISIO ELoy PESSoa DE Barros FiLHo?, EpuarDO PUERTAS®, JOSE LAREDO FiLHO?,
Robprico Di MARe ARBO®, ALEXANDRE M. GLASS®

RESUMO

Foram avaliados 40 pacientes com espondilolistese e insta-
bilidade lombossacra: 13 pacientes do tipo istmica-litica, 19 do
tipo degenerativa, 2 pacientes do tipo traumatica, 1 tipo do pa-
tolégica, e 5 do tipo cirdrgica, nos quais foram realizadas 40
artrodeses da coluna lombossacra com enxerto ¢sseo e fixa-
cao metalica com o implante A-Systems.

A avaliagdo dos pacientes foi realizada clinica e radiografi-
camente, nos periodos pré-operatorio, pos-operatério imediato
e pbs-operatorio tardio. O tempo de acompanhamento clinico
maximo foi de 46 meses, o minimo de 10 meses, obtendo-se
um acompanhamento médio de 11 meses.

A avaliagao global tanto do ponto vista do paciente como da
equipe médica mostrou que: 36 (90%) dos pacientes obtiveram
bom resultado; trés pacientes (7,5%) apresentaram melhora em
relagdo ao pré-operatério e um paciente (2,5%) nao obteve me-
lhora. Vinte e nove pacientes (72,5%) tiveram sua capacidade de
trabalho normalizada, nove (22,5%) pacientes tiveram sua capa-
cidade melhorada em 75% e dois (5%) pacientes tiveram a ca-
pacidade melhorada em 50%.

Vinte e um pacientes (52,5%) tiveram o indice de Prolo au-
mentado entre 9 e 10 (excelente); 14 (35%) tiveram indice de
Prolo aumentado para 7 e 8 (bom); em 5 (12,5%) o indice ficou
entre 5 e 6 (regular) e nenhum paciente teve indice 2, 3 ou 4
(mau).

O tempo médio de retorno para as atividades normais variou
de trés a doze meses, com uma média de sete meses.

Em comparagdo com métodos similares relatados pela lite-
ratura, o implante mostrou-se tao eficiente quanto eles, com as
vantagens da simplicidade, da possibilidade de ser usado em
varios niveis e da rigidez apés montado.

Descritores: Coluna vertebral; Artrodese; Fusao espinal; Implan-
tes artificiais.
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SUMMARY

Lumbosacral column arthrodesis with bone graft and metallic
fixation (A-Systems implant) was carried out in 40 patients with
spondylolisthesis and lumbosacral instability of the following
types: isthmic-lytic in 13, degenerative in 19, traumatic in 2, pa-
thological in 1, and surgical in 5.

Preoperative, immediate postoperative, and late postoperati-
ve clinical and radiological evaluation was carried out. Clinical
follow-up ranged from 10 to 46 months (mean follow-up: 11
months).

Patient’s and Physician’s overall evaluation showed the follo-
wing results: good results in 36 (39%) patients; improvement as
compared to preoperative condition in 3 (7.5%), unchanged con-
dition in 1 (2.5%), normalized labor capability in 29 (72.5%) pati-
ents; improvement of 75% in labor capability in 9 (22.5%) pati-
ents; and improvement of 50% in 2 (5%) patients. As for the Prolo
rate, an increase to 9-10 (excellent) was seen in 21 (52.5%) pati-
ents; an increase to 7 and 8 (good) was seen in 14 (35%), an
increase to 5 to 6 (moderate) was found in 5 (12.5%) patients.
No patient had a Prolo rate of 2, 3, or 4 (poor).

Mean time until return to normal activities ranged from 3to 12
months (mean: 7 months).

As compared to similar methods reported in literature, the
implant has been shown to be equaally effective, with the follo-
wing advantages: simplicity, use at different levels, rigidity follo-
wing assembly.

Keywords: Spine; Arthrodesis; Spinal fusion; Prostheses and
implants.
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INTRODUGAO

Em 1992 iniciamos a pesquisa para confeccionar um implan-
te para fixagdo da coluna lombossacra que fosse facil de colo-
car, nao necessitasse de instrumentos complicados, que fosse
rigido e seguro. O implante recebeu a denominagao genérica de
AS1 (Implante A Série 1). Constituia-se de uma haste em U ou
duas barras acopladas a grampos € a parafusos pediculares,
permitindo uma montagem tridimensional.

Progressivamente introduzimos modificagdes que aumenta-
ram a resisténcia e facilitaram a colocagao do implante, sem
mudar essencialmente o projeto original, recebendo a denomi-
nacgao de A- Systems.

Conseguimos a diminuigdo do tempo cirdrgico melhorando
0S encaixes entre os parafusos pediculares e as hastes. Em con-
tinuidade a pesquisa mecanica iniciamos o trabalho atual, agora
aplicando o método em um estudo clinico-cirtrgico.

MATERIAL E METODOS

Estudo da casuistica:

A casuistica deste trabalho é constituida de prontuarios de
40 pacientes operados. Os dados foram relacionados segundo
o protocolo de Defino®, modificado, compreendendo os seguin-
tes itens: sexo, idade, diagnostico, localizacao da leséo, avalia-
cao da lesdo, avaliagéo ortopédica (dor, mobilidade, forga mus-
cular e claudicagéo), avaliagdo neuroldgica (sensibilidade, refle-
xo0s e fungdes esfincterianas) e avaliagao por imagem (Rx sim-
ples, tomografia computadorizada, avaliagao clinica e
laboratorial).

A populacéo caracterizou-se por 28 pacientes (70%) do sexo
feminino e 12 (30%) do sexo masculino com idade variando en-
tre 16 e 76 anos (média de 43,5 anos). Os 40 pacientes apresen-
tavam instabilidade e espondilolistese, sendo agrupados, segun-
do a Wiltse et al'”,, em 13 pacientes tipo Il - A (istmica - litica), 19
pacientes tipo Il -degenerativa (12 estenoses, 6 degeneragdes
discais e 1 estenose de recesso lateral), 2 do tipo IV (traumética),
1 do tipo V (tumor metastéatico), 5 do tipo VI (sindrome pds-
laminectomia). A localizagao das lesdes apresentou maior con-
centragdo no nivel L5-S1.

Descricdo do implante:

O dispositivo de fixagao (A-Systems) é composto dos seguin-
tes componentes: (Fig.1)

1. Hastes de aco inoxidavel ASTM EF 138, em forma de “U”
ou de barras retilineas, com didmetro de 6,5mm e comprimento
variando entre 50 a 150 mm, apresentando superficie recartilhada
por usinagem para aumentar o seu coeficiente de atrito;

2. Parafusos pediculares compostos por 3 setores. Iniciando
por rosca tipo “dente de serra” com ponta de fresa para 0sso
esponjoso (de 30 mm, 35 mm, 40 mm e 45 mm de comprimento
por 5,5 mm, 6,5 mm e 7,5 mm de didmetro). Porcao intermedia-
ria com setor de forma sextavada de 8mm, seguindo-se com
rosca milimétrica de 30 mm de comprimento por 4 mm de dia-
metro. E finalizando com outra extremidade sextavada de 3 mm
para o encaixe de chave tubular apropriada. Cada parafuso re-
cebe uma porca de 8 mm e duas arruelas semicilindricas com
face plana de 9 mm x 9 mm;
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INTRODUCTION

In 1992 we started a research to make an implant for lumbo-
sacral column fixation with the following characteristics: easy to
use; no need for complicated tools, rigidity and safety. The im-
plant was generically called AS1 (Implant A Series 1). It consis-
ted of a U-shaped shaft or two bars connected to clips and pe-
diculate screws for tridimensional assembly.

Some improvements were progressively implemented to in-
crease resistance and make implant insertion easier, the origi-
nal project being preserved. The improved version was called
A-Systemns.

Improved fit of pediculate screws and shafts has led to de-
creased surgical time. Following mechanical research we star-
ted the present study by using the device in a clinical study.

MATERIAL AND METHODS
Study population

Fourteen medical records of operated patients were inclu-
ded into the study. The following data according to modified
Delfino I protocol were recorded: gender, age, diagnosis, lesi-
on site, evaluation of lesion, orthopedic evaluation (pain, mobili-
ty, muscular force, and claudication), neurological evaluation
(sensitiviy, reflexes, and sphincteral functions), and imaging tes-
is (plain radiographs, computed tomography, clinical and labo-
ratory evaluation).

Twenty-eight female (70%) and 12 male (30%) patients aged
16 to 76 years (mean age: 43.5 years) had spondylolisthesis
and instability. According to of Wiltse et al.l'", study patients were
categorized as follows: type II-A (isthmic-lytic) in 13 patients;
type lll (degenerative: stenoses in 12; disk degeneration in 6;
and stenosis of lateral recess in 1) in 19 patients; type IV (trau-
matic) in 2; type V (metastatic tumor) in 1, type VI (postlaminec-
tomy syndrome) in 5. Lesions were predominantly found at the
L5-S1 level.

Description of the implant:

A-Systems fixation system consists of the following (Figure
1):
1. U-shaped or straight stainless steel shafts ASTM EF 138

measuring 6.5 mm diameter and 50-to-150 mm long. Surface is
treated to obtain an increased friction coefficient;

2. Pediculate screws consisting of 3 parts: beginning with
saw-toothed thread with miller tool for spongy bone (30-mm,
35-mm, 40mm, and 45-mm long and 5.5-mm, 6.5-mm, and 7.5-
mm diameter). The 8-mm intermediate portion is hexagon-sha-
ped and followed by millimeter thread measuring 30 mm long
and 4 mm diameter and ended by another hexagon-shaped end
measuring 3 mm fitting the approriate tubular screwdriver. Each
screw has a 8-mm nut and two semicylyndrical washers of pla-
ne face measuring 9 mm x 9 mm.

3.Fixation clips (Figure 2) consist of two units measuring 33
mm long and 10 mm wide,; one end is provided with an oblong
opening measuring 12 mm long and 5 mm wide to fix pedicula_
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3. Grampos de fixagao
(Fig.2) constituidos de duas
pegas de 33 mm de compri-
mento por 10 mm de largu-
ra, apresentando numa das
extremidades orificio oblon-
go de 12 mm de comprimen-
to por 5 mm de largura para
fixar o parafuso pedicular,
permitindo deslizamento la-
teral para a acomodacéo do
mesmo. As bordas do oriff-
cio s&o chanfradas para en-
caixe das arruelas semi-cilin-
dricas. O grampo faz a liga-
cao entre a haste e o parafu-
so e quando estdo aco-
plados obtemos uma monta-
gem tridimensional;

4. Ponte estabilizadora:
dispositivo preso entre as
barras evitando a inclinacéo
lateral apds a montagem do
sistema quando necessario;

Os instrumentos cirdrgicos:

Os instrumentos para a
fixacao do implante sao
(Fig.3): a) iniciador com pon-
ta piramidal, b) guia para
pediculo, ¢) chave tubular
sextavada dupla, uma de 8
mm que se usa externamen-
te para rosquear o parafuso
pedicular e a porca sexta-
vada, e uma que se usa in-
ternamente de 3 mm para
blogquear o giro do parafuso
no aperto final da porca,
d) chave sextavada conven-
cional de 8 mm, e) chave de
fenda sextavada de 3,5 mm,
f) impactor, g) pinca de esti-
ramento e pinga de compres-
sao, h) cortador de barras e
modelador de haste.

Técnica cirlrgica:

Os pacientes, submeti-
dos a anestesia geral, foram
posicionados em mesa cirur-
gica radiotransparente, em
decubito ventral sobre 4
coxins de espuma de poli-
uretano revestidos de espu-
ma macia. Aplica-se anti-
sepsia cuténea e ainciséo ¢ lon-

U

s) 1o/

Figura 1 — O implante A-System
Figure 1 - A-System implant

Figura 2 - Grampo de fixagdo e acoplamento a barra.
Figure 2 - Fixation clip and connection with the bar

te screw in order that lateral sli-
ding be possible. The clip
connects the shaft and the
screw. When connected, they
form a tridimensional unit.

4. Stabilizer: a device pla-
ced between the bars so as
to avoid lateral bend following
system assembly, as needed.

Surgical tools:

Tools used for implant fixa-
tion are (Figure 3): a) starter
with a pyramidal end; b) pedi-
cle guide; c) double hexagon
tubular screwdriver, one of
which measuring 8 mm that is
used to fit the pediculate
screw and hexagon nut, and
the other one measuring 3
mm is internally used to block
the screw thread during final
turn of the nut; d) a conventi-
onal 8-mm hexagon screwdri-
ver; e) 3.5-mm hexagon slot-
ted screwdriver; f) impactor;
g) stretching and compressi-
on clampls; h) bar cutter and
shaft modeler.

Surgical Technique:

Patients under general
anesthesia were placed in
ventral decubitus over 4 po-
lyurethane foam pads cove-
red with soft foarm on the radi-
otransparent operation table.
Following skin antisepsis a 10-
cm incision was longitudinally
made along lumbosacral region.

Fat tissue is dissected so
as to expose spinous proces-
ses. Paravertebral musculatu-
re is subperiosteally detached
and supraspinous, interspinal,
and ligament flavum. The po-
int corresponding to pedicle is
identified before pediculate
screw insertion.

This point is identified by
crossing two imaginary lines,
one of which is transverse and
crosses the transverse pro-
cess, the other line is longitu-
dinal and is approximately 2
mm distant from the upper ar-
ticular facet where cortical per-

gitudinal de 10 cm sobre 0 seg-
mento lombossacro, apds.

Figura 3 - Instrumentos para colocagao do implante.
Figure 3 - Tools for implant placement pyramidal end.

foration is made with the sharp
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Segue-se com divulsao do tecido gorduroso até encontrar os
processos espinhosos, descolamento subperiostal da muscula-
tura paravertebral com rugina e remogdo do ligamento
supraespinhoso, interespinhos e ligamento amarelo. Identifica-
se 0 ponto correspondente ao pediculo para a introdugdo dos
parafusos pediculares. Este ponto é obtido pela intersecgéao de
duas linhas imaginarias: uma, transversal, que passa sobre o
meio do processo transverso e outra, longitudinal, que passa
aproximadamente a 2 mm da faceta articular superior, posicao
esta onde realiza-se a perfuracdo cortical com ponta piramidal
afiada.

No pediculo usa-se um instrumento-guia que fornece orien-
tagdo para introduzir o parafuso, permitindo também controlar
radiograficamente a orientagao e a profundidade desejada .

Procede-se entéo a fixagdo dos parafusos (dois para cada
nivel)). Apds este tempo € que praticamos as laminotomias e
foraminotomias que se fizerem necessarios.

Realiza-se a dissecagéo da fascia do gliteo, pela mesma
incisdo operatdria, retirando-se enxertos de 0sso esponjoso da
crista iliaca com goiva, colocando-se os mesmos entre as apdfises
espinhosas. Este tempo deve sempre preceder a colocacéao das
hastes e grampos, caso contrario teremos pouco espago para
alojar os enxertos. A inobservancia deste detalhe aumenta a inci-
déncia de pseudoartroses.

A montagem é feita colocando-se a primeira arruela nos pa-
rafusos, com a superficie curva contra o grampo. As hastes e
grampos conectores pré-montados sé&o aplicados nos parafu-
sos. Coloca-se a segunda arruela sobre os grampos. A seguir
séo colocadas as porcas. Apds coloca-se dreno de aspiragcéo
continua na crista illaca e na area da artrodese, ¢é realizada sutu-
ra das fascias toracolombar e glitea com vicril n° 0, tecido celu-
lar subcutaneo com vicril n° 00 e pele com poliamida (nailon) n°
000, todos com pontos separados, sendo enfim realizado curati-
VO seco apos limpeza da pele com solucéo fisiologica.

Po6s operatério imediato:

No sétimo dia pds-operatério, foram realizadas radiografias
do segmento lombossacro nas incidéncias de frente, perfil, sen-
do as mesmas comparadas com as imagens obtidas anterior-
mente.

Avaliagdo dos resultados:

- Recuperagédo pdés-operatéria:

Foram utilizados os seguintes critérios: tempo (nUmero de
dias) em que o paciente sentou e deambulou, tempo de
hospitalizagao, periodo de permanéncia no hospital, tempo de
incapacitagao para voltar ao trabalho e tempo de seguimento do
paciente.

- Quadro neurolégico:

Realizou-se comparagdo pré e pés-operatéria das fungdes
vesicais e intestinais, mobilidade, dor e reflexos.

- Critérios radiogréficos:

As imagens radiogréficas do pré e pds-operatério foram ana-
lisadas, verificando-se a integragcdo dos enxertos a cada 3 me-

ses, redugao dos desvios dos segmentos 6sseos, situacdo do
implante e possiveis deslocamentos do mesmo (Fig. 4 ).
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The guide is used in the pedicle to guide screw insertion,
allowing one to radiographically control direction and deepness.

Screws are then fixed (two for each level). Laminectomies
and removal of foramina are then perfomed whenever needed.

Gluteal fascia is dissected through the same incision and
spongy bone grafts are removed from the iliac crest. The latter
are then inserted between spinous apophyses. This step must
always precede shaft and clip insertion. Otherwise, space for
grafting will be decreased and pseudarthroses can develop.

Assembly consists of placement of the first washer with the
curved face against the clip. Previously assembled shafts and
connector clips are applied on screws.

The second washer is put over the clips and nuts are then
inserted. Continuous aspiration drainage tube is placed in iliac
crest and arthrodesis area, gluteal and toracolumbar fascias are
sutured (Vicril #0), subcutaneous tissue is sutured with vicril #00,
and skin is sutured with nylon #000 (polyamide).

Separate stitches are used. Finally, a dry dressing is applied
following skin cleaning with saline solution.

Immediate postoperative period:

Seven days following surgery lumbosacral radiographs (fron-
tal and lateral views) are obtained and compared with previous
radiographs.

Evaluation of Results:

- Postoperative Recovery:

The following criteria were used: time (number of days) when
the patient sat and walked, hospitalization stay, hospitalization
time period, incapacity duration until return to work and follow-
up of the patient.

- Neurological Signs and Symptoms:

Preoperative and postoperative comparison of vesical and
intestinal functions, mobility, pain, and reflexes was carried out.

- Radiological Criteria:

Pre- and postoperative radiographs were analyzed. The fo-
llowing variables were analyzed. graft integration, decrease in
bone shifts, implant localization, and eventual implant displace-
ments (Figure 4).

- Complications:
Complications were reported since their appearance: pain,
delayed fracture healing (graft integration after 6 months), pseu-

darthrosis (lack of healing after 9 months), nervous lesion, bed-
sore, and infection.
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- Complicacoes:

As complicacdes foram
relatadas desde o seu apa-
recimento: dor, retardo da
consolidagao (integragcao
dos enxertos apds 6 me-
ses), pseudoartrose (au-
séncia de consolidacao
apés 9 meses), leséo ner-
VOsa, escara e infeccao.

- Situagao do implante:

A situagao do implante
foi avaliada pela analise das
radiografias pds-operatori-
as observando-se os se-
guintes pontos: sem proble-
mas, parafusos soltos, pa-
rafusos quebrados, porcas
soltas, grampos soltos,
hastes quebradas, arames
quebrados e falhas da
interface parafuso-0sso.

Avaliagao final:

Avaliacao objetiva: foi
adotada a classificacao
quantitativa pelo indice de
Prolo® , que avalia o esta-
do laborativo (econémico)

Figura 8 — Rx pré e pds-operatdrio

Figure 4 - Preoperative and postoperative radiographs

ECONOMICA (Produtividade) Economic FUNCIONAL (Dor) Functional

(Productivity) {Pain)
Incapaz total (pior que antes)
Fullly disabled Invalido completo E1 F1 Fully disabled (worse than

before)

With no profitable activities {(including home Moderate to severe pain Dor

activities) Sem ocup. lucrativas (incluindo E2 F2
ativ. do lar)
Trabalh. ativo, ndo como no pré-morbido . . .
. iy Mild pain daily (better)
Active work, not similar to that before E3 F3 i rl e
dissana Baixo nivel de dor diaria (melhor)
Trabalhando ative com limitagbes Active E4 F4 With no pain or with occasional

work with limitations pain Sem dor ou dor ocasional

Sem dor, voltou as atividades

Trabalhando ative sem limitagbesActive
E5 F5 i ¥ activities
With no pain, return to activities

work without limitations

Quadro 1: ESCALA DE PROLO: AVALIAGAO ECONOMICA E
FUNCIONAL
Charlt 1 : PROLO SCALE: ECONOMIC AND FUNCTIONAL EVALUATION

- Implant status:

Implant status was evalua-
ted by analyzing postoperative
radiographs based upon the
following points: no problem,
loose screws, broken screws,
loose nuts, loose clips, broken
shafts, broken wire, and defects
in screw-bone interface.

- Final Evaluation:

Objective evaluation: the
quantitative classification was
adopted using Prolo rate I that
evaluates labor (economical)
status and functional status
(pain) (Chart 1).

Subjective Evaluation:
patient’s and physician’s opi-
nion was taken into account
according to the following ca-
tegories: good, improved,
unaltered, worse; and 100%,
75%, 50%, 25% labor capabi-
lity, and total disability.

- Statistical Analysis:

Descriptive  statistical
analyses of quantitative varia-

e funcional (dor) (Quadro 1).

Avaliagao subjetiva: nos orientamos pela opinido do paciente
e do médico, em bom, melhor, inalterado e pior, e capacidade
para o trabalho em 100%, 75%, 50%, 25% e incapaz total.

- Andlise estatistica:

bles and absolute and relative frequency distribution (%) of qua-
litative variables was performed. A significance level of 0.05 was
adopted and significant results were marked with an asterisk

(*)..

Realizou-se estatistica descritiva das variaveis quanti-
RESULT.:
tativas e distribuicdo das freqiéncias absolutas e relativas (%)
das variaveis qualitativas adotamos o nivel de significancia 0,05 Clinical Analysis:
e resultado de significancia
com asterisco (*). - Neurological Signs and
Symptoms:
DOR= PAIN
RESULTADOS Absoluto = -Rela“ws{‘ﬂ.FRalala Absoluto = Relativo (%) = a) FU/?CUOHS
Absolute ve (%) Absolute Relative (%)
0 o 0 75.5 . . .
. n PR F e Vesical and intestinal func-
Analise clinica: Framns = = Wdenda : as tions remained altered in the
L. Current Mederate: . . .
- Quadro neurologico: Inlonsa = Savera 0 1 25 patient who had an explosion
Total 40 100 40 100 fracture. No changes were ob-

a) Funcdes: =TT

p=82.10""
As fungoes vesical e in-
testinal permaneceram alte-

radas no paciente que teve

served in these functions in the
remaining patients.

Tabela 1 - Distribuicdo de freqliéncia absoluta e relativa (%) da
ocorréncia de dor pré e pés-operatérias. Comparagéo pelo teste Qui
quadrado (u = 0,05)

b) Pain and Sensitivity:

fratura por explosdo. Nos
outros pacientes nao ocor-
reram alteracoes nestas
funcgoes.
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Table 1 - Absolut and relative (%) frequency distribuition and
occurrence of pre and postoperative pain. Comparison by square qui
test (u = 0,05).

Following surgery pain to-
tally subsided in 30 patients
(75%) (Table 1).
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b) Dor e sensibilidade:

Segundo a tabela 1, no
pods-operatoério 30 pacientes
(75%) tiveram alivio total da
dor.

c) Reflexos (Tabela 2 e 3):
- Mobilidade (Tabela 4):
Avaliagao funcional:

- Capacidade de trabalho
(tabela 5):

- Tempo de incapacidade
para o trabalho:

Quatro pacientes (10%)
voltaram ao trabalho entre 3
e 4 meses, 15 pacientes
(37,5%) entre 3 e 5 meses, 18
pacientes (45%) entre 5 e 7
meses e 3 pacientes (7,5%)
ultrapassaram 12 meses.

- Situagao do implante:

Trinta e oito implantes
(95%) permaneceram sem
problemas até o momento fi-
nal deste estudo, em 2 (5%)
houve afrouxamento de um
grampo por falha técnica. Nao
foram constatadas quebras
dos parafusos ou hastes.

- Tempo de acompanha-
mento pos-operatorio:

O temo méaximo foi de 46
meses e minimo de 10 meses,
com uma média de 11 meses.

- Complicacoes:

Observamos 11 complica-
coes (27,5%), sendo 5 ineren-
tes a fixagdo do implante: 2 a
pseudoartrose, 2 ao retardo de
consolidagao do enxerto e 1 a
escara e infecgdo secundéria
de partes moles na regiao sa-
cra por falha técnica. As outras
6 nao tiveram relagdo com o
implante: 4 devido a dor na
area doadora do enxerto 6sseo
por lesdo dos nervos cliineos,
1 a dor transitéria na espinha
illaca anterior e 1 a permanén-
cia da mesma dor lombar.

- Resultados finais;

Considerou-se que 36
(90%) dos pacientes obtiveram
bom resultado. Em 3 (7,5%)
obtivemos melhora em relacéo
ao pré-operatério e 1 (2,5%)
nao retornou, permanecendo
inalterado (abandono de trata-
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Patellar reflex Reflexo patelar (80)

P perat =

¥ Pés-operatdrio = Postoperative

Absolute  Relative(%) Absolute  Relative(%)
D=R E=L = = Ralative D=R E=L - = Relative
Absolute (%) Absolute (%)
MNormal 23 22 45 56.25 36 38 72 20
Altered 26 ] 35 43.75 4 4 8 10
Total 40 40 80 100.0 40 40 a0 100.00

X*=232 P=9.210"

Tabela 2 - Distribuicdo de freqliéncia absoluta e relativa (%) da
ocorréncia do reflexo patelar pré e pés-operatérios. Comparagédo pelo
teste Qui quadrado (u = 0,05).

Table 2 - Absolut and relative (%) frequency distribuition and
occurrence of pre and postoperative patellar reflex. Comparison by

Reflexo aquileu (80) = Achilles tendon reflex

Pré-operatorio = Preoperative
Absolute  Relativo(%)

Pés-operatorio = Postoperative
Absolutc  Relative(%)

D=R E=L = =Relatve D=R E=L = = Relative
Absolute (%) Absolute (%)
Normal 19 19 38 47,5 34 34 68 85,0
Altered 21 21 42 52,5 6 6 12 15,0
Total 40 40 80 100,0 40 40 80 100,00
Xi=m252 P=3.4.10"*

Tabela 3 - Distribuicdo de freqliéncia absoluta e relativa (%) da
ocorréncia do reflexo aquileu pré e pés operatérios. Comparagéo pelo
teste Qui quadrado (u = 0,05).

Table 3 - Absolut and relative (%) frequency distribuition and
occurrence of pre and postoperative achilles reflex. Comparison by
square qui test (u = 0,05).

Mobilidade da coluna = Spine Mobility
Pré-operatoria

Preoperative Pés-operatdria = Postoperative

Absoluto = Relativo(%) = Absoluto = Relativo(%) =
Absolute Relative (%) Absolute Relative (%)
Normal = Normal a3 7.5 30 75,0
Diminuida =
Decreased 3r 825 10 25,0
Total 40 100,0 40 100,00
X°=37.6 P=0.0"

Tabela 4 - Distribuigdo de freqiiéncia absoluta e relativa (%) da
ocorréncia da mobilidade da coluna pré e pds operatéria. Comparagao
pelo teste Qui quadrado (u = 0,05).

Table 4 - Absolut and relative (%) frequency distribuition and
occurrence of pre and postoperative spine mobility. Comparison by
square qui test (u = 0,05).

Mobilidade da coluna = Spine mobility

Pré-cperataria = Before surgery Poas-operatoria = After surgery

Absolute Relative (%) Absolute Relative (%)

Insatisfatério Not

satisfactory » w3 s 123

Mau (2.3 e 4) Poor 20 50.0 1] 1]

Regular (5 e 6)

Modest 19 475 5 125
Satisfatério

Satisfactory 1 25 35 87.5
Bom ( 7 e 8) Good 1 2.5 14 35.0
Excelente (9 e 10}

Excellent 4] 0.0 21 525
Total 40 100.0 40 100.0
X'=60.43 P=1.6107""

Tabela 5 - Distribuigdo de freqiiéncia absoluta e relativa (%) dos
pacientes obtidas segundo a classificagao de Prolo no pré e pés
operatérios. Comparagdo pelo teste do Qui quadrado (u = 0,05).
Table 5 - Absolut and relative (%) frequency distribuition of patients
from pre and postoperative Prolo classification . Comparison by
square qui test (u = 0,05).

c) Reflexes (Tables 2 and

3):
- Mobility (Table 4):
Functional Evaluation:
) - Labor capability (Table
5):

- Labor incapacity dura-
tion:

Four patients (10%) re-
turned to work within 3 to 4
months, 15 patients (37.5%)
returned to work within 3 to
5 months; 18 patients (45%)
returned to work within 5 to
7 months,; and 3 patients
(7.5%) returned to work wi-
thin more than 12 months.

- Implant status:

Thirty-eight im-
plants (95%) had no com-
plications until study con-
clusion; in 2 patients (5%)
loose clip developed due to
faulty technique. Breakage
of screws and shafts were
not observed.

- Postoperative follow-
up:

Postoperative fo-
llow-up ranged from 10 to
46 months (mean: 11 mon-
ths).

- Complications:

Eleven complicati-
ons (27.5%) developed.: 5
associated with implant fi-
xation, 2 associated with
pseudarthrosis; 2 associa-
ted with delayed graft inte-
gration; and 1 associated
with sacral bedsore and
secondary infection due to
faulty technique. The other
six complications were not
related with the implant: 4
were due to pain in the
bone graft donor area se-
condary to rami cluneum
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mento). Estas afirmacodes
baseiam-se no estudo
objetivo das planilhas, no
grau de satisfagcao do pa-
ciente e pela opiniao da
equipe médica envolvida
no tratamento (Fig.9).

DISCUSSAO

Aplicando-se protoco-
los semelhantes a outros
trabalhos constantes na
literatura, foram estuda-
dos os prontuarios de 40
pacientes submetidos ao
tratamento cirdrgico para
fixagdo do segmento
lombossacro da coluna
vertebral que nao obtive-
ram alivio com tratamen-
to conservador. Na anali-
se dos dados destes pa-
cientes, a distribuicao dos
sintomas e sinais por ida-
de, que incidiu entre 16 e
76 anos, configura acha-
do comparavel com os
trabalhos publicados por
Rissanen® Twoney e
Taylor®, Frymoyer® e Bar-
ros Feet al. @. Quanto ao
sexo, 28 (70%) eram do
sexo feminino e 12 (30%)
do sexo masculino, sen-
do que em Rosenberg?,
0 sexo feminino apresen-
ta incidéncia de espon-
dilolistese dege-nerativa 6
vezes maior.

Todos os pacientes
eram portadores de insta-
bilidade, pelas evidéncias
observadas na avaliagao
pré-operatéria‘®, intra-operatoriamente por visdo direta e confir-
mada apods a descompresséo vertebral necessaria dos elemen-
tos posteriores (arcos neurais e processos articulares) de acordo
com Kanwaldeep e Herkowitz®.

Verificamos que todos os pacientes queixavam-se de dor in-
tensa e sensibilidade alterada com predominancia de lesédo na
raiz L5, nos quais obtivemos melhora evidente no pds-operatério.

Pela andlise dos dados obtidos nas tabelas, os reflexos me-
lhoraram significativamente no pds-operatdrio.

A mobilidade voltou a normalidade em 30 pacientes (75%) e
10 ficaram com diminuicdo leve da mesma (25%). A amplitude
dos movimentos em 30 pacientes voltou ao normal (75%), em 9
permaneceu diminuida e 1 obteve discreta melhora (25%). A
melhora da mobilidade constitui-se em um fator muito positivo
para a qualidade de vida dos pacientes. Vinte e nove pacientes
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- ! Bt s by ’ s
Figura 5a - Paciente n® 21 do Quadro I, fem.,. 68 anos. Hérnia discal
L4-L5, estenose L4-L5, L5-S1 e instabilidade.
- Radiografia pré-operatéria
- Tomografia computadorizada pré-operatdria
- Radliografia pés-operatéria
- Aspecto clinico da paciente 28 meses apos cirurgia.
Figure 5 A Patient #21 (Chart 1), female, aged 68 years, L4-L5 Disk
herniation, L4, L5, S1 stenosis and instability

lesion; one was due to transient
pain in the anterior iliac crest; and
1 was due to lumbar pain persis-
tence.

- Final results

Good results were observed
in 36 (90%) patients. Improve-
ment as compared to preopera-
tive status was seen in 3 (7.5%)
patients and 1 (2.5%) patient
whose condition was considered
unaltered did not return (lost to
follow-up), . These results are
based upon the objective study
of medical records, patient’s sa-
tisfaction, and physician’s opini-
on (Figure 5).

DISCUSSION

Medical records of 40 pati-
ents were studied according to si-
milar protocols described in lite-
rature.

All patients were submitted to
surgical therapy for lumbosacral
stabilization following failure of
conservative therapy.

. e, =

Data concerning distribution
of signs and symptoms according
to age (range: 16-76 years) are
similar to those reported by Ris-
sanen [6], Twoney and Taylor [9],
Frymoyer ¥, Barros F°et al. and
Basile 17,

In contrast, data concerning gender were not similar: in our
studies female:male ratio was 28:12 (70%.30%) while Rosen-
berg 7 has reported that the incidence of degenerative spon-
dylolisthesis is 6 times greater in female patients

All patients had instability, as shown by evidence found in
preoperative evaluation ' and by direct examination during sur-
gery. This finding was confirmed after vertebral decompression
of posterior elements (neural arches and articular processes) ac-
cording to Kanwaldeep and Herkowitz .

All patients had severe pain and sensitivity changes with pre-

dominance of L5-root lesion. Improvement was evident following
surgey.
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(72,5%) tiveram sua capa-
cidade de trabalho norma-
lizada, 9 (22,5%) tiveram
sua capacidade melhora-
da em 75% e 2 (5%) fica-
ram com a capacidade
melhorada em 50%. Esta
avaliagdo é baseada na
opiniao do paciente e do
médico, podendo este
dado sofrer alguma
distorgao subjetiva. Para
minimizar estas distor-
coes, nos baseamos na
classificagadode Proloetal.©.

Comparando-se o
pré e o pos-operatdrio ob-
servou-se que o indice de
Prolo aumentou, traduzin-
do-se por melhora signifi-
cativa. A soma do grau
econbmico e funcional
nos fornece um resultado
que define o estado clini-
co do paciente na seguin-
te forma: 21 pacientes
(52,5%) tiveram o indice
de Prolo aumentado entre
9 e 10 (excelente), 14
(85%) tiveram o indice au-
mentado para 7 e 8 (bom),
5 (12,5%) ficaram entre 5
e 6 (regular) e nenhum
teve indices 2, 3e 4 (mau),
(Figuras, 5a e 5b).

Analisando os implan-
tes verificamos que 38
(95%) permaneceram
sem problemas até o mo-
mento final da pesquisa.
Em 2 implantes (5%) houve afrouxamento de um grampo por
falha técnica. Nao foram observadas quebras de parafusos ou
hastes.

Tendo em vista a grande diversidade de implantes e de mé-
todos de fixagao da coluna existentes atualmente, e estando es-
tes métodos em constante evolugao, pensamos que o importan-
te & possuir experiéncia com um sistema, de facil manejo e
embasado em pesquisa cientifica. O cirurgido deve estar ciente
das peculiaridades técnicas do implante, das vantagens, das
dificuldades e dos cuidados que 0 seu uso requer. Baseado nos
resultados dos estudos mecéanico® acredita que o sistema de
implante A-Systems é adequado e passamos a usa-lo, compro-
vando-se neste estudo a sua eficiéncia.
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FIGURA 5B - Paciente n° 37 do Quadro 1, masc., 38 anos
fratura por exploséo de L4.
Estudo radiografico pré e pds operatério.Aspecto clinico apds 10 meses.

Figure 5 B - Patient #37 (Chart 1), male, aged 38 years,
L4 explosion fracture
Preoperative and postoperative radiographs. Clinical picture 10 months
following surgery

Based upon data shown in
tables, reflexes significantly im-
proved following surgery.

Painful mobility returned to
normal in 30 patients (75%) whi-
le mildly decreased painful mo-
bility remained in 10 patients
(25%). Motion range returned to
normal in 30 patients (75%), re-
mained decreased in 9, and sli-
ghtly improved in 1 (25%).

Mobility improvement is a
very positive factor for patient’s
quality of life. In 29 patients
(72.5%) labor capability returned
to normal, had a 75% improve-
ment in 9 (22.5%) and 50% im-
provement in 2 (5%).

This evaluation is based upon
patient’s and physician’s opinion
and is subject to some subjecti-
ve distortion. The classification
described by Prolo et al.’/ was
used so as to reduce distortions.

The Prolo rate increased
when preoperative and postope-
rative values were compared,
thus confirming a significant im-
provement.

The sum of the economic
and functional degrees provides
a result defining patient’s clinical
condition as follows: an increa-
se to 9-10 (excellent) was seen
in 21 (52.5%) patients; an incre-
ase to 7 and 8 (good) was seen
in 14 (35%), an increase to 5 to
6 (moderate) was found in 5
(12.5%) patients. No patient had
a Prolo rate of 2, 3, or 4 (poor).

Implant analysis showed no complication in 38 (95%) pati-
ents until study conclusion. Loose clip was seen in 2 patients
(5%) due to faulty technique. Screw or shaft breakages were not
seen.

Considering the great diversity of implants and fixation me-
thods available today and constant improvements of these re-
sources, we concluded that an important point is the experien-
ce with an easy-to-use system validated by scientific research.

The surgeon must be aware of technical peculiarities of the
implant, advantages, difficulties, and required care for its use.
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CONCLUSOES:

1. O fixador interno A-Systems esta indicado para tratamento
cirdrgico de patologias da coluna lombossacra que requeiram
artrodese;

2. Pode ser usado na face posterior dos corpos vertebrais do
segmento lombossacro da coluna vertebral;

3. Possibilita artrodeses curtas pois o método se baseia na
sustentagao pedicular;

4. Mesmo quando usados amarrilhos no sacro e fixagao
pedicular lombar, os resultados finais foram bons;

5. Permite mobilizacao precoce do paciente, com indice bai-
xo de falhas mecanicas e de pseudo-artrose;

6. O indice de complicagbes nao é maior do que os observa-
dos em séries semelhantes descritas na literatura.
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Based upon mechanical study results 1, the A-Systems
implant system is adequate. We adopted it and the present
study confirmed its efficacy.

CONCLUSIONS:
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2. It can be used in the posterior side of vertebral bodies
of the lumbosacral column.

3. It allows one to perform short arthrodesis since the
method is based upon pediculate support;

4. Final results were good even when lumbar pediculate
fixation or sacral threads were used.

5. Early mobilization of patients is possible with a low
rate of mechanical failure and pseudarthrosis.

6. The complication rate is not greater than those seen
in similar series described in literature.

7. Rosenberg NJ. Degenerative spondylolisthesis: surgical treatment. Clin Or-
thop 117:112-120, 1976.

8. Serdeira A. Estudo mecanico de implante para fixagédo do segmento lombos-
sacro da coluna vertebral. [Dissertacdo]. Sao Paulo: Escola Paulista de Medi-
cina, 1994,

9. Twomey L, Taylor J. Flexion creep deformation and hysteresis in the lumbar
vertebral column. Spine 2:116-122, 1982.

10. White AA, Panjabi MM. The problem of clinical instability in the human spine:
A sistematic approach. In: White AA. Clinical biomechanics of the spine. Phi-
ladephia: Lippincott, 1978. p.192-276.

. Wiltse LL, Bateman JG, Hutchinson NR, Nelson WE. The paraspinal sacrospi-

nalis-splitting approach to the lumbar spine. J Bone Joint Surg Am 50:919-
926, 1968.

-
-

225



