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Reconstrucao do ligamento cruzado posterior com

os enxertos dos tendoes dos musculos flexores do joelho
Reconstrution of the posterior cruciate ligament
using knee flexing tendons for the autograft

CaRLOS ALBerTo CuURY FAUSTINO!

RESUMO

O autor descreve a experiéncia no tratamento da instabi-
lidade posterior crénica do joelho com os enxertos dos
tenddes dos musculos flexores. Utilizando a mesma técnica
cirurgica foram operados 13 pacientes e acompanhados
por um periodo de 18 a 47 meses.

Descritores: Ligamento Cruzado Posterior; Joelho;
Reconstrugéo,

INTRODUCAO

Durante muito tempo, todas as atengdes estiveram voltadas
para as lesdes do LCA, talvez pela sua maior incidéncia. Estima-
se que ocorra em torno de 100 mil reconstrugdes do LCA por ano
nos EUA, ao passo que as lesbes do LCP representam apenas
3% das lesdes ligamentares do joelho, sendo que, nem todas séo
tratadas cirurgicamente®.

Além desta razao, os estudos de anatomia, biomecani-
ca, escolha do enxerto, técnica cirdrgica, métodos de fixa-
cao e reabilitagdo sempre estiveram distantes da evolucao
dos estudos do LCA.

Porém, em nosso meio, a partir de 1993, quando Kokron et
al.(", em seus estudos conclui a equivaléncia biomecénica e a
relagao entre os ligamentos cruzados, pudemos entéo, evoluir
nossos estudos. Inicialmente, publicamos a técnica cirlrgica
de reconstrugao do LCP com o uso do guia tibial e do ligamen-
to patelar como elemento de substituicdo, mas os resultados
nao foram tao animadores®.

O LCP é constituido por duas bandas de insergao femo-
ral: uma antero-lateral (mais larga, resistente e tensa em
flexdo) e outra postero-medial (mais estreita, menos resis-
tente e tensa em extens&o)@11.16.18),
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SUMMARY

The author describes his experience in the treatment of
chronic posterior instability of the knee with hamstring ten-
don autografts. Thirteen patients were operated on using the
same surgical technique. Followed after a period of 18 to 47
months.

Key words: Posterior cruciate ligament, Knee,; Reconstruction.

INTRODUCTION

For a long time, all attentions were turned to anterior cru-
ciate ligament (ACL) injuries, maybe due to their high inciden-
ce. It is estimated that approximately 100 thousand ACL
reconstructions are performed each year in the United States,
while posterior cruciate ligament (PCL) injuries account for
3% only of the knee ligament injuries, not all of them surgi-
cally treated®.

Besides, studies regarding the anatomy, biomechanics,
graft selection, surgical techniques, fixation methods and
rehabilitation were always too distant from the evolution of
ACL studies.

In our milieu, since 1993, when Kokron et al" concluded
for biomechanical equivalence and the relationship between
cruciate ligaments, we were able to improve in our studies.
Initially, we published the surgical technique for PCL recons-
truction using the tibial guide and the patellar ligament as a
replacement element, but the results were not so encoura-
ging®. We believe that, for the fact that PCL involves two
femoral insertion bands, one anterolateral (wider, more resis-
tant and more tense under flexion) and the other posterome-
dial (narrower, less resistant and less tense when under
Stress)(2,77,76,18)_
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Hoje, vemos publicados muitos estudos sobre a biome-
céanica do joelho para a reconstrugao do LCP, o que melho-
rou 0 nosso conhecimento sobre a fungao ligamentar e de
seu substituto®10.11.18),

O objetivo deste trabalho é demonstrar a técnica cirdrgica
para reconstrugao de lesdes do LCP combinadas, utilizando duas
bandas de insergéo femoral com uso dos tendbes dos musculos
semitendineo e gréacil e analisar os seus resultados.

MATERIAL

As lesOes isoladas e por avulsdao ndo foram objeto de apre-
sentacao neste trabalho, coube apresentar somente as lesdes
combinadas e intersticiais. Tais lesdes ocorreram em associagao
com as do LCA, complexos ligamentares posterolaterais e medi-
ais, lesdes meniscais e condrais; e necessitaram de cirurgia para
estabilizagao#19),

Tratamos de 13 pacientes, do sexo masculino, portado-
res de lesdes combinadas do LCP no Orthoservice em Sao
José dos Campos.

Quanto ao lado acometido, tivemos oito casos a direita e cin-
co a esquerda.

O paciente mais jovem tinha 21 anos de idade e o mais idoso,
38 anos, com idade média de 26 anos.

O tempo da leséo até o ato cirdrgico variou de 21 dias a um
ano, com média de quatro meses.

Quanto a causa, acidentes de transito, foram responsa-
veis por 70% (quatro casos de acidente de carro e seis
casos de acidente de moto) seguido de atividades esporti-
vas, 30% (irés casos).

Quanto ao exame clinico, segundo os critérios da American
Academy of Sports Medicine, no pré-operatorio, oito casos apre-
sentaram gaveta posterior 3+/3+ e cinco casos 2+/3+.

Encontramos em 13 pacientes: quatro casos de lesao do LCA,
trés casos de lesdo do complexo poéstero-lateral, dois caso de
lesdo do menisco medial, um
caso de lesdo do menisco late-
ral e trés casos de lesédo con-
dral femoral medial.

METODO

O diagndstico foi confirma-
do através dos seguintes da-
dos semioldgicos:

1. Histéria natural e mecanismo
do trauma

2. Exame clinico

3. Exame radiolégico conven-
cional de incidéncia antero-
posterior e de perfil (Figura 1),
e em alguns casos utilizam-se
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Figura 1 - Pés-operatério RX Ap e Perfil.
Figure 1 - Postoperative X-ray anteroposterior profile.

Many studies were published on the biomechanics of the
knee for the PCL reconstruction, which have improved our know-
ledge on the ligament function and its replacement®10.11.18),

The objective of this paper is to show a surgical technique
for the reconstruction of PCL combined injuries, with the aid
of two femoral insertion bands using the tendons of the
semitendinous and gracilis muscles and analyze the
outcomes.

MATERIAL

Isolated injuries and injuries caused by avulsion were not
presented in this study, that includes combined injuries only.
Such injuries occurred in association with ACL injuries,
posterolateral and medial ligament complexes, and meniscal
and chondral injuries, and required surgery to become
stabilized 7819,

We treated 13 male patients with combined PCL injuries
at Orthoservice in Sao Jose dos Campos, SP (Brazil).

As regards the affected side, eight cases were right and
five were left.

The age group was 21-38 years, and the average age
was 26 years.

The time lapsed between the injury and the surgical act
varied from 21 days to one year, with an average of 4 months.

As regards cause, traffic accidents accounted for 70% of
the cases (four car accidents and six motorcycle accidents),
followed by sports activities (30%, that is, three cases).

As regards the clinical examination, according to the cri-
teria recommended by the American Academy of Sports
Medicine, during the pre-operative period, eight cases sho-
wed posterior drawer 34+/3+, while five cases showed pos-
terior drawer 2+/3+.

Among 13 patients, four cases of ACL injury were found, as
well as three cases of posterolateral complex injury, two cases of
medial meniscus injury, one
case of lateral meniscus injury
and three cases of medial fe-
moral chondral injury.

METHOD

The diagnosis was confir-
med by the following semio-
logic data:

1. History and mechanism of
the trauma

2. Clinical examination

3. Conventional radiologic
examination of anteroposte-
rior and profile incidences (Fi-
gure 1), in some cases the

ACTA ORTOP BRAS 11(2) - ABR/JUN, 2003



aincidéncia de perfil em
estresse com contra-
¢ao dos musculos fle-
xores (Figura 2).

4. Em oito casos foi utili-
zado exame de resso-
nancia magnética.

Os casos que apre-
sentaram ruptura do
LCP associada as do
LCA, foram operados
num segundo tempo®,

As lesdes do complexo pésterolateral, quando associa-
das, foram tratadas através de cirurgia reparadora™® no
mesmo tempo.

Quanto as lesbes meniscais, foram tratadas através de res-
secgéo parcial; e as lesdes condrais, através de condroplastia.

B

TECNICA CIRURGICA

Apds os procedimentos universais para realizagéo de cirur-
gia do joelho, fizemos:

1. Incisdo na face antero-medial do tergco proximal da
perna, no nivel da insercado dos tenddes dos musculos da
pata de ganso;

2. Dissecgao do tenddo do musculo semitendineo, desinser-
cao e retirada com extrator de enxertos;

3. Repetimos 0 mesmo procedimento em relacéo ao tendao
do musculo gracil;

4. Preparo dos tenddes semitendineo e gréacil com reti-
rada da camada muscular, ressecg¢ao das bordas e acoto-
velamento do mesmo;

5. Sutura em “bola de beisebol” das quatro extremida-
des com dois fios de ethibond n® 5. Sutura de outra extremi-
dade dos tenddes do semitendineo e gréacil com ethibond
n° 5, de forma separada, constituindo entao os dois feixes
proximais (femoral) e um feixe distal (tibial), em forma de Y
(Figura 3);

6. Artroscopia do joelho
pela técnica convencional de
triangulagéo e tratamento das
lesbes intrinsecas, além de
resseccao de restos dos LCP
com auxilio de instrumental
motorizado — shaver;

7. Perfuragao da tibia com
pino de Kirschner 2.5mm defi-
nida por guia externo apropri-
ado, no nivel da insergdo do
LCP e controlada através de
estudo radiografico;

8. Perfuracao através do
fio guia com broca de 11mm;
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Figura 3 - Enxerto preparado.
Figure 3 - Prepared graft.

profile incidence under
stress with contraction
of the flexing muscles is
used (Figure 2).

4. Magnetic resonance
test (performed in eight
cases in this study).

The cases presen-
ting PCL rupture associ-
ated with ACL injuries
were operated later ),

Posterolateral com-
plex injuries, when associated, were treated concomitantly
with repair surgery™9,

Meniscal injuries were treated by partial resection, while
chondral injuries were treated by chondroplasty.

Figura 2 - RX Perfil “stress”, pré e pés-operatério.
Figure 2 - Pre and postoperative X-ray “stress” profile.

SURGICAL TECHNIQUE

After the universal procedures to perform knee surgery, we did
the following:

1. One incision in the anteromedial face of the proximal
third portion of the leg, at the level of the insertion of muscle
tendons of goose legs;

2. Dissection of the semitendinous muscle tendon, follo-
wed by disinsertion and removal with a graft extractor;

3. The same procedure was repeated for the gracilis mus-
cle tendon;

4. Preparation of the semitendinous and gracilis muscle
tendons by removing the muscular layer, resecting the bor-
ders and elbowing them;

5. “Baseball” suture of all four ends with two Ethibond 5
thread. Separate suture of the other end of the semitendi-
nous and gracilis muscle tendons with Ethibond 5 thread,
forming a Y-form arrangement with the two proximal (femoral)
bundles and one distal (tibial) bundle (Figure 3);

6. Arthroscopy of the knee by the conventional triangula-
tion technique and treatment
of intrinsic injuries, also, re-
section of PCL residues with
the aid of an electric shaver;

7. Perforation of the tibia
using a 2.5-mm Kirschner pin
defined by a proper external
guide at the level of the PCL
insertion and controlled by ra-
diographic analysis;

8. Perforation through the
guiding thread using an 11-
mm drill;

9. Skin incision in the me-
dial face of the distal third
portion of the thigh, at a dis-
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9. Incisao de pele na face medial
do terco distal da coxa, proximo ao
epicondilo medial do fémurde =+ 4cm;

10. Passagem dos fios guias
no condilo femoral medial, em
pontos previamente definidos
através de guias apropriados, na
regido mais proxima possivel das
bandas antero-lateral e pdstero-
medial (Figura 4);

11. Perfuracdo de todo o cén-
dilo femoral medial, dos dois pon-
tos previamente definidos pelos
fios guias, com broca de 6mm;

12. Introducdo dos enxertos
pelo orificio tibial com auxilio do
passador de enxerto em diregao ao
condilo femoral, e consequente re-
producao das duas bandas;

13. Amarria com ethibond n°
5 da porcéao distal dos enxertos
na tibia em torno do parafuso de
esponjosa e arruela;

14. Com forga exercida pelo auxiliar, aplicada para redu-
zir a posteriorizagdo da tibia, fazemos com o joelho em
flexdo de 90° o tensionamento e amarria da banda antero-
lateral em térno do parafuso de esponjosa e arruela; e com
o joelho em extenséao total, o mesmo procedimento para a
banda péstero-medial, no fémur;

15. Colocagao de dreno de sucgéao;

16. Sutura de pele das incisdes. Curativo compressivo e
imobilizagao externa com o joelho em extensao.

Péstero
Medial

POS-OPERATORIO

Segue-se 0 uso do imobilizador externo por seis sema-
nas, sendo permitido movimentos de extensao ativa e fle-
xao passiva, a partir do 5° dia.

O apoio do membro ao solo é permitido, assim que a dor
seja toleravel, com ou sem o auxilio de muletas, e desde que, ndo
tenha outras lesdes ligamentares associadas.

Apds a 62 semana, inicia-se programa de reabilitacao
do movimento e da musculatura.

No 3° més, o paciente é orientado a realizar exercicios de
cadeia fechada, inicio de corrida, de bicicleta e natagéo.

O inicio de outras atividades esportivas é recomendado, apds
um periodo minimo de seis meses.

RESULTADOS

Os resultados foram avaliados pelos seguintes critérios:
1. Amplitude de movimentos:
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Figura 4 - Esquema do posicionamento dos ttneis.
Figure 4 - Scheme of tunnel placement.

tance of 4 cm from the medial
epicondylus of the femur;

10. Passage of the guiding
threads through the medial femo-
ral condylus, at points that were
previously defined by proper gui-
des, as close as possible to the
anterolateral and posteromedial
bands (Figure 4);

11. Perforation, with a 6-mm
drill, of the whole medial femoral
condylus, at two points previously
defined by the guiding threads;

12. Introduction of the grafts
through the tibial orifice with the
aid of a graft passer directed to
the femoral condylus, and sub-
sequent reproduction of the two
bands;

13. Fixing of the distal portion
of the tibial grafts around the
spongiosa bolt and washer,
using Ethibond 5;

14. Using the force exerted by a helper to reduce the pos-
teriorization of the tibia, the knee was flexed to form a 90°
angle; then we tensioned and wound the anterolateral band
around the spongiosa bolt and washer, then we repeated the
same procedure for the posteromedial band in the femur,
this time with the knee fully extended.

15. Placement of a suction drain;

16. Skin suture of incisions. Compressive dressing and
external immobilization of the extended knee.

Antero
Lateral

POSTOPERATIVE PERIOD
The external immobilizer is worn for six weeks, movements of
active extension and passive flexions being allowed as of Day 5.

As soon as the pain becomes tolerable, the leg may stand
on the floor with or without the aid of crutches, provided that
none other associate ligament injuries are present.

After the 6" week a second rehabilitation schedule is star-
ted as regards movement and musculature.

By the 3™ month the patient is instructed to do closed-
chain exercises, start running, use a bicycle, and swim.

Start other sports activities is recommended after a peri-
od of at least 6 months.

RESULTS

The results were evaluated according to the following cri-
teria:

1. Amplitude of movements
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0-90°—ruim
0-110°—regular
0 - 130° ou mais —bom
2. Dor
Auséncia—bom
Atividade esportiva —regular
Atividade rotineira —ruim
3. Teste da gaveta posterior
3+/3+ —ruim
2+/3+ —regular
+/3+ — bom
4. Radiologia

Mensuragéo do grau de posteriorizacao da tibia em re-
lagao ao fémur, realizada em mm, com o joelho flexionado a
90° na posicao de perfil e sob estresse da contracdo da
musculatura flexora.

5. Retorno atividade esportiva

Anterior — bom

Nao retornou — ruim

Quanto ao exame clinico no pos-operatoério, todos apresenta-
ram teste da gaveta posterior positivo, sendo onze casos +/3+
e dois casos 3+/3+.

Alimitag&o de amplitude articular foi comprovada em um caso,
com movimentagao de 0 a 110°.

Quanto ao retorno a atividade esportiva, 11 casos retornaram
ao esporte e dois casos nao retornaram.

Quanto as complicagdes que tivemos: um caso de dor no
parafuso femoral, tratado com retirada do mesmo um ano apds
a cirurgia e com regressao da sintomatologia; um caso de
limitagao articular que apresentou lesdo concomitante do LCA,
tratado também cirurgicamente com uso ligamento patelar, ndo
melhorando com o tratamento fisioterapico, porém o paciente
ficou conformado com a sequela, diante da gravidade das
lesbes. Tivemos, por Ultimo, dois casos de perda da posigao
obtida, com importante frouxidao ligamentar residual, vale sa-
lientar que, nestes casos, havia associagdes com lesdes do
complexo postero-lateral, que também falharam; considera-
mos como resultados ruins@579),

Partindo destes critérios, obtivemos:
dez casos bons
um caso regular
dois casos ruins

O follow-up, até outubro de 2002, variou de 18 a 47 meses,
com média de 24 meses.

DISCUSSAO

Quanto a causa, a maioria foi decorrente de acidentes de tran-
sito, 0 que também coincide com a literatura mundial®®.

A reproducao de duas bandas € possivel com os ten-
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0-90° - poor
0-110°-regular
0— 130° or more - good
2. Pain
Absence — good
Sports activity — reqular
Routine activity — poor
3. Posterior drawer test
3+/3+ - poor
2+/3+ -regular
+/3+ - good
4. Radiology

Measurement (mm) of the degree of posteriorization of the tibia
as compared to the femur, with the flexed knee forming a 90° angle
in the profile position, and under tension caused by the contraction
ofthe flexing musculature.

5. Return to sports activities

Early — good

Did not return — bad

As regards the clinical examination during the postoperative
period, all posterior drawer tests were positive, with eleven +/3+
cases and two 3+/3+ cases.

Limitation of the articular amplitude was proven in one case, with
movement amplitude ranging from O to 110°.

As regards the return to sports activities, 11 cases returned to
sports, while two did not.

The following complications were observed: one case of
pain in the femoral bolt, that was managed with the removal
of the bolt one year after the surgery, after which we noticed a
regression of the symptoms; one case of articular limitation
with concomitant ACL injury, also treated by surgery using
patellar ligament; the injury did not improve with physiothera-
py, but the patient was resigned to the sequel in view of the
severity of the injuries. Finally, we had two cases of loss of
the placement obtained, with important residual ligament la-
xity, it is worth noticing that both cases presented associati-
ons with injuries of the posterolateral complex which also
failed, and whose results were considered poor by us ?579),

Based on these criteria, we had:

ten good cases
one reqular case
two poor cases

The follow-up period ranged from 18 to 47 months (average: 24
months), until October 2002.

DISCUSSION

As regards the causes of injury, most were caused by traffic
accidents, which is in accordance with the world literature (9.

Reproduction of two bands is possible with tendons of
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dbes dos musculos flexores e quadriceps, ficando limitado
o uso do ligamento patelar, visto possuir fragmento 6sseo
nas duas extremidades®@*9),

Nas técnicas de reconstrucéo do LCP mais utilizadas atual-
mente, apenas um feixe é reconstruido, o que pode ser consi-
derado uma falha, razdo pela qual, vérios autores recomen-
dam a reconstrucdo do LCP com duas bandas de enxerto,
cada uma delas reproduzindo uma das bandas ligamentares.
Estes resultados cirdrgicos foram mais bem demonstrados,
comparativamente por Race e Amis('®,

Ainda a andlise do grau de translacéo tibial foi relatada com
diferentes enxertos nas reconstrugoes ligamentares do LCP
por Harner et al.(""™@ e concluiram que, as mesmas quando
realizadas com duas bandas femorais, produzem grau de des-
locamento menor do que com uma banda. Noés tivemos a opor-
tunidade em 1996, de publicar nesta revista a reconstrucao
com uma banda do LCP e observamos, que 0s nossos resul-
tados atuais s&o bem melhores®.

Com relagéo a necessidade de obtermos enxertos de
comprimento em torno de 12cm, segundo Christel®, verifi-
camos que isto, somente é possivel com a obtencdo dos
tenddes dos musculos flexores e do quadriceps, uma vez
que o tergo médio do ligamento patelar mede em torno de
8cm de comprimento.

Ao avaliarmos o acesso do local doador, verificamos
que o ligamento patelar e o tendao do musculo do tendao
quadriciptal apresentam maior morbidade da area doado-
ra, podendo levar a complicagbes como: distrofia simpati-
co reflexa, ou mesmo, no caso especifico do tendao qua-
driciptal, de perfuracéo acidental da bolsa, acarretando ri-
gidez articular9,

A passagem do enxerto através dos tlneis 6sseos, torna-se
mais facil, quando ndo temos fragmentos dsseos, em pelo me-
nos, uma das extremidades, fato este, possivel somente com uso
dos tenddes dos musculos flexores e do quadriciptal?.

Afixacao do enxerto com amarria através de fio ethibond n° 5
em torno do parafuso de esponjosa e arruela, comprovou na
literatura, ser mais confiavel do que por outros meios".

Quanto ao resultado final, obtivemos 80% de bons resulta-
dos, 7% regulares e 13% ruins. Quando nos deparamos com a
literatura, encontramos graus variaveis de bons resultados, vis-
to que, a lesbes associadas sdo menos freqUentemente des-
critas em seus resultados percentuais®’&17,

Também se confirmou em nosso trabalho, a sugestéao
de que o tratamento das lesbes agudas parece oferecer
melhor prognostico®.

A associacao de lesbes com os complexos ligamenta-
res periféricos, interfere no resultado final de forma direta e
negativa, em contraposigéo as lesdes intrinsecas oferecem
menor variagao de resultados"®.

Recentemente Kokron® concluiu ndo haver diferencas na
reconstrugdo do LCP com uma e duas bandas, porém seus
estudos além de serem experimentais, foram aplicados testes
em lesOes isoladas do LCP, com idade superior aos nossos
casos; além do que, os movimentos que foram submetidos
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the flexing muscle and quadriceps, the use of the patellar
ligament being restricted because it has bone fragments in
both ends?#>19,

In the most currently used PCL reconstruction techniques,
only one bundle is reconstructed, which may be considered
a defect; this is the reason why several authors recommend
that PCL reconstructions be performed with two graft bands,
each one of them reproducing one of the ligament bands.
Comparatively, these surgical results were best demonstra-
ted by Race and Amis(®.

Also, the analysis of the tibial translation degree was re-
ported with different grafts in PCL ligament reconstructions
by Harner et al'"'?, who reached the conclusion that those
reconstructions, when made with two femoral bands, will pro-
duce a lower shift level than with one band. In 1996 we had
the opportunity of publishing in the Revista Brasileira de Or-
topedia (Brazilian Journal of Orthopedics) one reconstructi-
on with one PCL band, and realized that our current results
are much better®.

As to the need to obtain grafts about 12 cm long, accor-
ding to Christel®, we found that this is possible only with the
obtainment of the tendons of the flexing muscles and quadri-
ceps, since the central third portion of the patellar ligament is
about 8 cm long.

As we evaluated the access to the donor site, we saw that
the patellar ligament and the tendon of the quadriceps ten-
don muscle present higher morbidity of the donor area and
may lead to complications such as sympathoreflex dystro-
phy, or even, in the specific case of the quadriceps tendon,
accidental perforation of the pouch that leads to articular
rigidity19,

The passage of the graft through the bone tunnels is ea-
sier when there are no bone fragments in at least one of the
ends, a fact that is possible only with the use of the tendons
of the flexing muscles and the quadriceps(”.

The fixation of the graft using Ethibond 5 thread around
the spongiosa bolt and washer is trustworthier than with other
means'”, as shown in the literature.

As to our final results, we had 80% good, 7% regular and
13% poor results. As we referred to the literature, we found
varying degrees of good results, since associated injuries
are less frequently described as percentages® 7”817,

Also, our study was able to confirm the suggestion that
the treatment of acute injuries seems to offer a better prog-
nostic'¥ than for chronic injuries.

The association of injuries with peripheral ligament com-
plexes will directly and negatively interfere in the final result,
while intrinsic injuries will offer less variations among
results®.9.

Recently, Kokron reached the conclusion that there are
no differences in PCL reconstruction with one or two bands,
but his studies, besides being experimental in nature, tested
isolated PCL injuries, and the patients were older than our
cases; besides, the biomechanically tested movements do
not occur in daily life. Nevertheless, his conclusion serves as
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aos testes biomecanicos ndo ocorrem na vida diaria. Entretan-
to, serve como ponto de partida para uma discussdo mais
ampla no futuro, quando poderemos confrontar os resultados
com os de outros autores nacionais e também, quando obti-
Vermos uma maior casuistica.

CONCLUSOES

1. A reconstrugéo do LCP com duas bandas permitiu uma
melhora da frouxidao em 80%.

2. O uso dos tenddes flexores facilitou a reabilitagdo pds-
operatério.
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