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ARTIGO ORIGINAL / ORIGINAL ARTICLE

Reconstrucao do LCA com o uso dos tendoes dos musculos
flexores mediais do joelho e fixacao femoral com o sistema de

Rigidifix® - Relato Preliminar
Anterior cruciate ligament reconstruction using double hamstrings tendon graft and the femoral
fixation by Rigidifix® - Preliminary Study

CarLos ALeerto Cury FausTino'

RESUMO

O autor descreve a técnica de reconstrucdo do LCA no tra-
tamento das instabilidades anterior do joelho, utilizando os ten-
dobes dos musculos flexores mediais do joelho (semitendineo e
gracil), fixados no fémur pelo sistema de Rigidfix®; e na tibia,
com parafuso de interferéncia absorvivel, através de um estudo
preliminar de 54 joelhos operados.

Na avaliagao final pela escala de Lysholm os pacientes evo-
lufram de 46 pontos no pré-operatdrio para 92 pontos no pos-
operatorio.

Descritores: Ligamento cruzado anterior; Joelho; Reconstrugao.

INTRODUGAO

As técnicas de reconstrucdo do LCA tém sido constante-
mente aperfeicoadas nos Ultimos anos, mas ainda ndo temos
certeza absoluta de qual devera ser o enxerto e o método de
fixacao ideal.

Varios substitutos intraarticulares do LCA vém sendo descri-
tos, utilizando os mais variados enxertos autélogos, heterélo-
gos e sintéticos. Entre os enxertos autélogos ultimamente tem
ganhado preferéncia dos autores o tergo central do ligamento
patelar412 o semitendineo triplo e semitendineo e gréa-
cil®711.1617: vantagens e desvantagens de cada um tém sido
descritas e avaliadas.
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SUMMARY

The author describes the reconstruction technique of the
anterior cruciate ligament reconstruction using the hamstrings
tendon (semitendinosus and gracilis) in the management of an-
terior instabilities of the knee joint. Rigidfix® system is used to fix
the graft on the femur and an absorbable interference screw was
used for tibial fixation in a preliminary study in 54 knees.

The final evaluation based on Lysholm score showed an im-
provement from 46 (preoperative) to 92 (postoperative).

Keywords. Anterior cruciate ligament, Knee, Reconstruction.

INTRODUCTION

Reconstruction techniques of the anterior cruciate ligament
(ACL) have been continuously improved. The ideal graft and fixa-
tion method, however, have not yet been defined.

Several intraarticular substitutes of ACL have been described,
including autologous, heterologous, and synthetic grafts. As for
autologous grafts authors have given their preference for the cen-
tral third of the patellar ligament 472, and triple semitendinosus,
and semitendinosus and gracilis tendons @761 Their advan-
fages and disadvantages have been described and evaluated
elsewhere.

Work performed at the Orthoservice - Orthopedic Emergency Room
1 - Orthopaedist Doctor
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Outro ponto importante®'® e bastante discutido tem sido
os métodos de fixagdo dos enxertos.

O objetivo deste trabalho nao é avaliar a técnica cirlrgica
em longo prazo, mas fazer um estudo preliminar.

MATERIAL E METODO

No periodo de outubro de 2001 a outubro de 2002, foram
operados 54 joelhos de 54 pacientes, submetidos a reconstru-
céo do LCA com o uso dos tenddes dos musculos flexores
mediais do joelho (semitendineo e grécil), fixados no fémur atra-
vés do sistema de Rigidfix®; e na tibia, com o parafuso de in-
terferéncia absorvivel no Orthoservice em Sao José dos Campos, SP

Dos 54 joelhos, 50 foram do sexo masculino e quatro do
sexo feminino.A idade variou de 16 a 50 anos (média de 27
anos): 30 tiveram o joelho direito operado e 24 foram submeti-
dos a operagdo no esquerdo.

A operacéo foi realizada por via artroscopica e foram en-
contradas as seguintes lesdes associadas: 34 do menisco me-
dial; sete do menisco lateral; cinco de ambos os meniscos; qua-
tro lesdes condrais femorais. Observamos apenas quatro lesdes
isoladas do LCA.

TECNICA CIRURGICA

Apds os procedimentos convencionais da cirurgia do joe-
lho, realizamos incisdo de pele e tecido celular subcutaneo de
quatro cm na face anteromedial do terco proximal da perna do
lado acometido, na regido mais posterior possivel, da insercéo
dos tenddes dos musculos flexores mediais. Disseccao cuida-
dosa e identificagdo dos tendbes dos musculos semitendineo e
gracil; reparacéo e desinsergao através de um extrator de ten-
dao. Os tenddes sao preparados na mesa auxiliar, sendo colo-
cados um sobre o outro e dobrando-os sobre um fio de Ethi-
bond® 5. Em seguida, as extremidades
dos tenddes sdo suturadas, unindo-o0s
através de um chuleio com Ethibond® 5.
Na extremidade proximal dos enxertos
sdo realizados dois pontos com Vicril®
0, sendo realizados intervalo de um cm
entre cada um deles e a extremidade
proximal do enxerto, para permitir futu-
ramente a passagem dos pinos de Rigi-
dfix® através do enxerto  (Figura 1).

Através da via de acesso pela técni-
ca de triangulagao convencional dos
procedimentos artroscopicos do joelho,
sao realizadas o tratamento das lesdes
intrinsecas associadas e ressecgao dos
restos do LCA.

Nos pontos anatébmicos de origem e insercao do LCA origi-
nal, sdo feitos os tuneis tibial e femoral com diametro igual ao
do enxerto.

ACTA ORTOP BRAS 12(4) - OUT/DEZ, 2004

Figura 1 — Passagem dos pinos no enxerto.
Figure 1 - Insertion of pins through the graft

Another important and widely discussed point 9 js the graft
fixation method.

The present study does not aim to evaluate long-term results
for the surgical technique. It is a preliminary studly.

MATERIAL AND METHODS

From October 2001 to October 2002, 54 knee joints from 54
patients were submitted to ACL reconstruction with tendons of
the medial flexor muscles of the knee joint (semitendinosus, gra-
cilis) fixed on the femur with the Rigidfix® system and on the tibia
with an absorbable interference screw at the Orthoservice in S&o
José dos Campos, SR

Fifty male and four female patients aged 16 to 50 years (mean
age: 27 years) were included into the study. The right and the left
knee joints were operated in 30 and 24 cases, respectively.

Surgery was carried out through the arthroscopic route and
the following associated lesions were found: medial meniscus in
34; lateral meniscus in 7; both menisci in 5; femoral chondral
lesion in 4. Isolated lesion of the anterior cruciate ligament was
found in only 4 cases.

SURGICAL TECHNIQUE

Following conventional procedures of knee joint surgery, a 4-
cm incision of skin and subcutaneous cellular tissue was perfor-
med on the anteromedial face of the proximal third of the affec-
ted leg as posterior as possible from insertion of the tendon of
medial flexor muscles. The following steps were carried out: ca-
reful dissection and identification of tendons of semitendinosus
and gracilis muscles; repair and disinsertion through a tendon
extractor. Tendons were prepared on the accessory table and
were put one on the other, tendons were then folded over a Ethi-
bond® 5 thread. Two stitches were made with Vicril® 0 1 cm away
from the proximal end of grafts so as to allow insertion of Rigi-
dfix® pins through the graft (Figure 1).

Associated intrinsecal lesions were tre-
ated and ACL rests were excised through
the conventional triangulaton route for ar-
throscopic procedures of the knee joint.

Tibial and femoral tunnels were perfor-
med at the anatomical points of origin and
insertion of the ACL. The diameter of these
tunnels were equal to that of the gratft.

With the appropriate femoral guide we
inserted the Rigidfix® guide-pins through
two perforations from the outside to the in-
side of the tunnel (Figure 2).

The graft was inserted from tibia to fe-
mur where it was fixed with two pins of Ri-
gidfix®. Pretensioning was carried out in
situ. Tibial fixation was performed with an absorbable interferen-
ce screw of a diameter equal to or, when needed, greater than
that of the tunnel with the knee joint in extension (Figure 3).
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Com guia femoral apropriado fazemos
a passagem dos pinos guia do sistema
de Rigidfix®, através de duas perfuragoes
de fora para dentro do tunel (Figura 2).

Realizamos a passagem do enxerto
datibia para o fémur. Fixamos com os dois
pinos de Rigidfix® no fémur, realizamos o
pré tensionamento “in situ”. A fixagao ti-
bial ocorre com parafuso de interferéncia
absorvivel do didmetro do tunel ou um nu-
mero maior, se necessario, estando o jo-
elho em extenséo (figura 3).

Realizamos os testes de avaliagao de
estabilidade articular convencionais, co-
locamos dreno de aspiragao por 24 ho-
ras, fechamento da ferida operatéria e
imobilizagao tipo brace.

Liberamos para carga parcial a partir
da alta hospitalar apds 24 horas e exerci-
cios isométricos e flexo-extenséo sao re-
alizados a partir do 4° dia de pos-opera-
torio.

Os pontos séo retirados com 15 dias
e 0s pacientes sao encaminhados para
um programa de reabilitagdo em clinicas
apropriadas.

RESULTADOS

Todos os 54 pacientes foram opera-
dos e acompanhados pelo autor. O tem-
po de seguimento variou de seis a 18
meses, com média de 12 meses.

Através da escala de Lysholm a ava-
liagao pré-operatéria foi de 46 pontos,
evoluindo para 92 pontos no pos-opera-
tério, sendo considerados excelentes em
28 joelhos (52%), bom em 20 joelhos
(87%), regular em quatro joelhos (7%) e
ruim em dois joelhos (4%).

Como complicagbes tivemos um
caso de infeccao superficial que regre-
diu com uso de antibioterapia especifica
e um caso de ruptura do enxerto no 5°
més de pds-operatdrio, apds queda aci-
dental do paciente. Tivemos também,
reducéo nos Ultimos 15° de flexdo, em
dois pacientes e outros dois casos com
dor nas atividades esportivas.

Obtivemos dois casos de mau resultado com recidiva da

Figura 2 - Sistema de Rigidfix®

Figure 2 - Rigidfix® System

y

Figura 3 — Fixagé&o tibial parafuso absorvivel

Figure 3 - Tibial fixation with an
absorbable screw

Figura 4 — Ressondncia magnética

Figure 4 — Magnetic Resonance Imaging

DISCUSSION

instabilidade, sendo um caso por queda acidental do paciente

e outro por afrouxamento progressivo do enxerto e sintomatolo-

gia correspondente.

Os casos que necessitaram de avaliagao radiolégica, atra-
vés de ressonancia magnética, mostraram-se com excelente
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Conventional joint stability tests were
carried out, a drainage tube was inserted
and kept in place for 24 h, surgical wound
was closed, and brace-type immobilizati-
on was used.

Partial load was allowed 24 h following
hospital discharge, and isometric and fle-
xion-extension exercises were carried out
from the 4th postoperative day on.

Stitches are removed 15 days follo-
wing surgery and patients are referred to
specialized clinics for a rehabilitation pro-
gram.

RESULTS

All 54 patients were operated and fo-
llowed by the author. Follow-up ranged
from 6 to 18 months (mean follow-up: 12
months).

Preoperative evaluation showed a sco-
re of 46 upon Lysholm scale versus 92 fo-
llowing surgery. The following results were
obtained.: excellent in 28 knee joints (52%),
good in 20 knee joints (37%), regular in 4
knee joints (7%), and poor in 2 knee joints
(4%).

The following complications develo-
ped: a superficial infection that was resol-
ved with specific antibiotic therapy in one

case, graft rupture following an accidental
fall in one case five months after surgery; a
decrease in the last flexion 15° in two ca-
ses, and pain upon physical exercises in
two cases.

A poor result was obtained in two ca-
ses with instability recurrence due to acci-
dental fall in one case and progressive lo-
osening of the graft and corresponding
symptoms.

In cases where magnetic resonance
imaging was used, an excellent pattern of
images was obtained with few artifacts.
Therefore, a detailed analysis of all joint
structures was possible. The same is not
true for patients in whom metallic fixation
is used (Figures 4 and 5).

The quadruple graft of medial flexor muscles of the knee (se-

mitendinosus and gracilis) has been increasingly used due to

complications developed with the use of the central third of the
patellar ligament. Biomechanical studies have shown that the phy-
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padréo de imagens e com poucos artefa-
tos, permitindo analise detalhada de to-
das as estruturas articulares, ao contra-
rio, dos métodos de fixagdo metalicas (fi-
gura4eb).

DISCUSSAO

O enxerto quadruplo dos tenddes dos
musculos flexores mediais do joelho (se-
mitendineo e gracil), tem sido, uma op-
gao cada vez mais comum, devido as
complicacdes do uso do terco central do
ligamento patelar. Estudos biomecéanicos
demonstraram nao haver grandes diferen-
cas entre o0s dois enxertos.

Figura 5 — Ressondncia magnética

sical behavior of both grafts is similar.

In 1980 Puddu''® was the first to use
the tendons of medial flexor muscles.
In our country, Gomes e Marczyk® used
this graft in 1981.

Camanho and Olivi® used a similar
technique with Endobutton® fixation on
the femur in 1996.

Krause et al®. suggested the use
of pretensioning to reduce the Endo-
buttona system elasticity in 1998.

In 2001 Severino et al™ and col. pu-

blished a similar technique as far as
graft use is concerned.

Figure 5 — Magnetic Resonance Imaging

Inicialmente Puddu™® em 1980, usou
os tendbes dos musculos flexores mediais e, em nosso meio,
Gomes e Marczyk®, também o fizeram em 1981. Camanho e
Olivi® utilizaram a técnica semelhante fixados com Endobutton®
no fémur, em 1996.

Krause et al.®), em 1998, sugeriram o pré tensionamento do
sistema Endobutton®.

Severino et al.(¥ em 2001, também publicaram técnica se-
melhante com relacéo a utilizagdo dos enxertos, porém utilizou
o parafuso de “BoneMulch®” para fixagao femoral e “Washer-
Loc®, na tibia com bons resultados.

Zekcer et al."®, ainda em 2001, também apresentaram téc-
nica semelhante, entretanto fixou o enxerto no fémur pelo méto-
do de Transfix®, em estudo preliminar, com bons resultados.

Gali et al.®, em 2002, apresentaram o uso dos tenddes dos
musculos flexores mediais do joelho, de forma quadruplo fixa-
do com parafusos de interferéncia metdlicos, com excelentes
resultados.

A técnica que preconiza o sistema de fixagdo femoral atra-
vés do Rigidfix® utiliza dois pinos transversos aos enxertos e ao
tunel femoral, enquanto o sistema de Transfix® utiliza apenas
um pino, além de ter uma curva de aprendizado maior.

Esta técnica ainda previne o risco de fratura da cortical pos-
terior do fémur, que podera ocorrer com a utilizagao do tergo
central do ligamento patelar fixados com parafusos de interfe-
réncia.

Ainda devemos considerar a reducao do efeito "limpador
de para-brisa”®, que ocorre com o sistema Endobutton®, uma
vez que, o sistema Rigidfix® fixa o enxerto femoral de forma trans-
versa e “in situ”, ndo permitindo mobilidade entre a extremida-
de do enxerto e o sistema de fixagao.

Acreditamos que o parafuso de interferéncia absorvivel na
tibia possa promover algum grau de afrouxamento do conjunto,
portanto, sempre que possivel, utilizamos parafuso de um nu-
mero maior ao diametro do tunel tibial.

O percentual de sucesso da operacéo foi coincidente com a
literatura(®61418),

A reabilitacao permite ser mais agressiva, conforme descri-
ta por Howell e Gottilieb®, devido a um quadro menos doloro-
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They used, however, “BoneMuch®”
screw for femoral fixation and “WasherlLoc® for tibial fixation with
good results.

In a preliminary study Zekcer et al'® and col. used a similar
technique also in 2001. However, they used the Transfixa method
to fix the graft on the femur with good results.

Gali et al® described the quadruple use of tendons of the
medial flexor muscles of the knee and fixation with metallic inter-
ference screws with excellent results in 2002.

The technique recommending the use of Rigidfix® for femoral
fixation uses two pins across the graft and femoral tunnel while
the Transfixa system uses only one pin and requires a longer trai-
ning.

This technique prevents the risk for fracture of the posterior
cortical of the femur.

However, it can still occur when the central third of the pate-
llar ligament is fixed with interference screws.

In addition, one must take into account the decrease in the
"windshield wiper effect”® associated with the Endobutton® sys-
tem since the Rigidfix® system fixes the femoral graft transver-
sally and “in situ”, thus preventing mobility between the graft end
and the fixation system.

We believe that the absorbable interference screw on tibia
can lead to loosening of the set. Therefore, whenever possible,
we use a screw of a greater diameter than that of the tibial tunnel.

The success rate of surgery was similar to that reported in
literature 57479,

Rehabilitation can be more aggressive as described by Ho-
well and Gottilieb® due to less painful condition following sur-
gery and less morbidity in the donor area.

CONCLUSIONS

The present study showed that the use of Rigidfix® for tendon
fixation with no interface between elements in the femur led to
92% of excellent and good results, low rates of complications, a
low learning curve, good visualization of joint structures upon
magnetic resonance imaging, as necessary.
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S0, no pds-operatério e menor morbidade na drea doadora quan-
do comparado a reconstrugao do ligamento cruzado anterior
utilizando como enxerto o tergo central do ligamento patelar (9,

CONCLUSOES

A nossa casuistica apresentou, utilizando a fixagéo tendi-
nea com o sistema de Rigidfix®, sem interface entre os elemen-
tos no fémur, 92% de excelentes e bons resultados, baixos indi-
ces de complicacdes, baixa curva de aprendizado, boa visuali-
zagao das estruturas articulares através de ressonancia mag-
nética, quando necessérias.
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