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Rotura do Ligamento Cruzado Anterior
- Novas perspectivas para a cirurgia -



O ligamento cruzado
anterior do joelho é
conhecido desde Galeno
(130-201)
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• Há mais de 100 anos Amédée Bonnet (1809-
1858), descreveu a clínica de uma rotura do 
L.C.A., incluindo o estalido, a hemartrose e a 
mobilidade anormal da articulação.

• Stark (1850) descreve um caso de rotura do 
L.C.A. tratando-a com ortótese.

• Mayo Robson (1895) efectua um plastia do 
L.C.A.

• Battle (1900) efectua a primeira sutura 
ligamentar
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O problema
• Nos E.U. a incidência anual de roturas do 

LCA é de 1 em 3,500 habitantes, estimando-
se em 75,000 por ano.

• A indústria refere anualmente mais de 
100,000 reconstruções do LCA. 

• Entre 5 a 15% dos casos operados registam-
se resultados insatisfatórios
–8% são devidos a instabilidade e falência da 
plastia.

Garrick JG, Requa RK: Anterior cruciate ligament injuries in men and women: how common are they? In Prevention of noncontact 
ACL injuries by griffin LY, ed. AAOS, 2001



«A» reconstrução do LCA
• 3 túneis femorais 

– (trans-tibial, medial, trans-condiliana)

• 2 transportes do enxerto (colher/colocar)

• 2 feixes do enxerto
• 3 fixações em cada extremidade

– (distal, interferposição, transfixiva)

• 4 transplantes (TR, ST, STRI,TQ)

…logo 3 x 2 x 2 x 3 x 3 x 4 = 432 possibilidades



• Novas perspectivas ?



Reconstruir o LCA







Conclusion:
ACL reconstruction is cost effective. Our calculated incremental cost
effectiveness of 4890 USD/QALY is in good agreement with the hitherto
only available analysis performed by Gottlob et al (5857 USD/QALY).
However, although the results of this study might contribute to informed
decision making for health policymakers, the individual situation of the
patient must be respected when suggesting one or the other strategy.



Que plastia ?



Tipo de plastia

• Semi-tendinoso – Gracilis
• Osso-tendão patelar-osso
• Osso tendão quadricipital



AVALIAÇÃO A MÉDIO PRAZO DA RECONSTRUÇÃO DO LIGAMENTO CRUZADO ANTERIOR: 
OSSO-TENDÃO-OSSO VERSUS SEMI-TENDINOSO GRACILIS
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AVALIAÇÃO A MÉDIO PRAZO DA RECONSTRUÇÃO DO LIGAMENTO CRUZADO ANTERIOR: 
OSSO-TENDÃO-OSSO VERSUS SEMI-TENDINOSO GRACILIS

CONCLUSÕES

Tanto a técnica OTO como a ST-G são óptimas escolhas para a
ligamentoplastia do LCA.

Ambas permitem, ao fim de 2 anos, uma boa estabilidade e
excelentes resultados funcionais, sem diferenças
estatisticamente significativas entre elas, com excepção da dor
anterior no joelho, mais frequente na técnica OTO.

Não existe uma solução única e universal para todos os
doentes.

A recomendação de Goldblatt (2005), é pertinente...

“The choice of graft by the patient and surgeon must be 
individualized…”









Conclusion:
Available evidence allows recommendation of use of autograft over allograft in
arthroscopic ACL reconstruction and to recognize, for autograft, better performance of PT
over HS. It is therefore appropriate to select one of these two main choices (PT and HS),
assessing the indication on a case by case basis. It is also appropriate to consider allograft
and artificial ligaments only in very selected cases, discouraging widespread use, given the
potential risks and paucity of well performed, well-designed clinical studies. The indications
for further research are also clear. Consolidation of the experience in use of two- and four-
strand HS and in using specific techniques to contain laxity is suggested. Further
investigations are also strongly suggested on use of synthetic grafts in studies comparing
their effectiveness versus autograft.



OTO vs ST-G
Objectives
This review compared the outcomes of ACL reconstruction using PT versus HT autografts in ACL deficient patients.

Search strategy
We searched the Cochrane Bone, Joint and Muscle Trauma Group Specialised Register (April 2008), the Cochrane Central Register of Controlled Trials
(2008, Issue 2), MEDLINE (1966 to April 10 2008), EMBASE (1980 to April 10 2008), conference proceedings and reference lists. No language
restrictions were applied.

Selection criteria
Randomized and quasi-randomized controlled trials comparing outcomes (minimum two year follow-up) following ACL reconstruction using either PT
or HT autografts in skeletally mature adults, irrespective of the number of bundles, fixation method or incision technique.

Data collection and analysis
After independent study selection, the four authors independently assessed trial quality and risk of bias, and extracted data using pre-developed
forms. Trial authors were contacted for additional data and information. Risk ratios with 95% confidence intervals were calculated for dichotomous
outcomes, and mean differences and 95% confidence intervals for continuous outcomes.

Main results
Nineteen trials providing outcome data for 1597 young to middle-aged adults were included. Many trials were at high risk of bias reflecting
inadequate methods of randomization, lack of blinding and incomplete assessment of outcome.
Pooled data for primary outcomes, reported in a minority of trials, showed no statistically significant differences between the two graft choices for
functional assessment (single leg hop test), return to activity, Tegner and Lysholm scores, and subjective measures of outcome. There were also no
differences found between the two interventions for re-rupture or International Knee Documentation Committee scores. There were inadequate long-
term results, such as to assess the development of osteoarthritis.
All tests (instrumental, Lachman, pivot shift) for static stability consistently showed that PT reconstruction resulted in a more statically stable knee
compared with HT reconstruction. Conversely, patients experienced more anterior knee problems, especially with kneeling, after PT reconstruction. PT
reconstructions resulted in a statistically significant loss of extension range of motion and a trend towards loss of knee extension strength. HT
reconstructions demonstrated a trend towards loss of flexion range of motion and a statistically significant loss of knee flexion strength. The clinical
importance of the above range of motion losses is unclear.

Authors' conclusions:
There is insufficient evidence to draw conclusions on differences between the two grafts for long-term functional
outcome. While PT reconstructions are more likely to result in statically stable knees, they are also associated with
more anterior knee problems.

Patellar tendon versus hamstring tendon autograft for anterior cruciate ligament rupture in adults Nicholas GH Mohtadi2, Denise S Chan1,*,Katie N Dainty3, Daniel B Whelan4

DOI: 10.1002/14651858.CD005960.pub2-Cohcrane



CONCLUSION:

The clinical results associated with bioabsorbable screws and metal screws are
statistically similar. Laxity evaluation demonstrated no significant differences
between bioabsorbable screws and metal screws. The complication rates
associated with bioabsorbable screws and metal screws were also similar.

The results of this meta-analysis support the hypothesis that there are no
significant differences in the outcomes associated with bioabsorbable screws
as compared with metal screws for ACL reconstruction.



Engenharia de tecidos
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Alguns aspectos

Células Tronco

Embrionárias Adultas

Mesenquimatosas

Hemangioblásticas

Hematopoiéticas Endoteliais



Alguns aspectos

• Celular
– MSC (mesenchimal stem cell)
– Fibroblastos

• Factores de crescimento

• Matriz
– Colagénio
– Seda
– Ácido poliláctico
– …..

• Bioreactores



Aspectos recentes

• Leeds-Keio System90

• LARS - The Ligament Advanced 
Reinforcement System (Arc-sur-
Tille, France)
– Ligamento artificial constituído por 

fibras de tereftalato de polietileno 
(PET)

• Matriz (scaffold)



Matriz

In Mascarenhas R, MacDonald; MJM 2008 11(1):29-37



Abstract: Anterior cruciate ligament (ACL) rupture, one of the most common knee injuries in sports,
results in anteroposterior laxity, which often leads to an unstable knee. Traditional ACL
reconstruction is performed with autograft; disadvantages of this technique are donor site
morbidity and a long rehabilitation period. In the 1980s, artificial ligaments became an attractive
alternative to biological grafts. The initial enthusiasm surrounding their introduction stemmed
from their lack of donor morbidity, their abundant supply and significant strength, immediate
loading and reduced postoperative rehabilitation. Synthetic grafts made of different materials such
as carbon fibers, polypropylene, Dacron and polyester have been utilised either as a prosthesis or as
an augmentation for a biological ACL graft substitute. Nevertheless, every material presented
serious drawbacks: cross-infections, immunological responses, breakage, debris dispersion leading
to synovitis, chronic effusions, recurrent instability and knee osteoarthritis. Recently, a resurgence of
interest in the use of synthetic prostheses has occurred and studies regarding new artificial grafts
have been reported. Although many experimental studies have been made and much effort has
been put forth, currently no ideal prosthesis mimicking natural human tissue has been found.



Conclusion:
The study and analysis of failures in artificial ligament history has put the basis for future
research and studies on finding a synthetic substitute with the best physical and chemical
properties. Research in the field of artificial ligaments demonstrates that the ultimate
characteristic required for these materials is biocompatibility (chemical stability, degree
of polymerization, absence of soluble additives, scarce water adsorption, presence of pores
for fibroblasts ingrowth); on the other hand, mechanical characteristics (traction
resistance, stiffness, elongation, torsion and abrasion resistance) should be as similar as
possible to those of the natural ligament. In order to succeed, tissue engineering should
provide a functional and biologically valid ACL, able to promote a continuous tissue
remodelling. Despite much effort and many experimental studies, every material has
been found to have several drawbacks, and research to find the ideal substitute,
mimicking the natural human tissue, is still ongoing.















Conclusion:
The focus of ligament engineering has tended toward fibrous scaffolds, with much
discussion surrounding the optimal biomaterial and graft structure to meet the demanding
requirements of ACL reconstruction. The initial positive results of the goat study
highlighted here speak to the potential of bioengineered ligament devices that attempt to
address all design requirements outlined by the field. In our model, the natural long-term
bioresorbable silk Seri-ACL graft served as a scaffold for infiltrating and remodeling tissue
over time in a demanding knee joint model system. Thorough and standardized methods
of evaluation are required throughout all phases of development, from initial in vitro
bench screening through a large animal in vivo model. Despite difficulties of the goat
model and the challenges of scaling up to human instrumentation and procedures, the
utility of the preclinical model is clear and is a necessary step for new graft design
evaluation.





Conclusion:

The study supports the importance of an intact ACL if using tissue
engineered scaffolds for cartilage repair. Fibrin glue was shown to provide
additional stability to the grafts compared to the press-fit technique in ACL
deficient knees.

However, due to the limitations of this ex-vivo study, we would recommend
that tissue engineered scaffolds only be used in stable knee joints.



“Stem cells, growth factors, mechanical loading, biomimetic scaffolds, and
gene therapy all play important roles in the quest to engineer the ideal
ligament neotissue. Whilst repair and regeneration of ligament tissue has been
demonstrated in animal studies, further research is needed to improve the
biomechanical properties of the engineered ligament if it is to play an
important part in the future of human ligament reconstruction surgery.
Ultimately, randomised controlled trials on human populations will be required
to demonstrate the clinical application of the engineered ligament.
Furthermore, a cost-benefit analysis will be necessary to justify its use over
conventional ACL reconstruction surgery.”



• Libertação de factores de crescimento:

– transforming growth factor-beta (TGF- )
– vascular endothelial growth factor (VEGF)
– platelet derived growth factor (PDGF)

– começam inicialmente por  libertar o conteúdo dos seus grânulos cerca 
de 10 minutos após a formação do coágulo

– Num período de 1 hora libertam 95% dos factores de crescimento já 
sintetizados

– Durante os restantes dias da sua vida, cerca de 7 a 10 dias, as plaquetas 
mantêm a síntese e libertação de mais factores de crescimento.    

Concentrado rico em plaquetas (PRP)



Concentrado rico em plaquetas (PRP)

– Estudos com nível de evidência I
• De Vos (2010) e Shepull(2011)

– Sem efeito na ruptura do tendão de aquiles

• Alcindo Silva (2009)
– Sem efeito na reconstrução de LCA



Plastia extra-articular ?



Platia extra-articular

• Lemaire
• Müller
• Marshall-MacIntosh



This annotation considers the place of extra-articular reconstruction in the
treatment of anterior cruciate ligament (ACL) deficiency. Extra-articular
reconstruction has been employed over the last century to address ACL
deficiency. However, the technique has not gained favour, primarily due to
residual instability and the subsequent development of degenerative changes
in the lateral compartment of the knee. Thus intra-articular reconstruction has
become the technique of choice. However, intra-articular reconstruction does
not restore normal knee kinematics. Some authors have recommended extra-
articular reconstruction in conjunction with an intra-articular technique.

The anatomy and biomechanics of the anterolateral structures of the knee
remain largely undetermined. Further studies to establish the structure and
function of the anterolateral structures may lead to more anatomical extra-
articular reconstruction techniques that supplement intra-articular
reconstruction. This might reduce residual pivot shift after an intra-articular
reconstruction and thus improve the post-operative kinematics of the knee.







Conclusion

Intra-articular ACL reconstruction is a popular and
effective procedure. However, attempts to improve its
results and obtain a more kinematic restoration of
function must address the extra-articular structures
that contribute to the pivot shift phenomenon.

Further anatomical, biomechanical and radiological
knowledge of these structures may help inform the
development of extra-articular “anatomical”
augmentation of ACL reconstruction. This may be a
key factor in providing a more biomechanically faithful
restoration of the knee



Plastias extra-articulares

LemaireLemaire

MüllerMüller



Plastia

• Um feixe
• Dois feixes









Conclusion
During the Lachman test, in all knees and in all test conditions, lateral tibial translation exceeded
that on the medial side. With an intact ACL, both anterior and lateral tibial landmarks translated
significantly more than those on the medial side (p < 0.001). With sequential division of the ACL
bundles, selective cutting of the posterolateral bundle (PLB) did not increase translation of any
landmark compared with when the ACL remained intact. Cutting the anteromedial bundle (AMB)
resulted in an increased anterior translation of all landmarks. Compared to the intact ACL, when
the ACL was fully transected a significant increase in anterior translation of all landmarks
occurred (p < 0.001). However, anterior tibial translation was almost identical after AMB or
complete ACL division.

We found that the AMB confers its most significant contribution to tibial translation during the
Lachman test, whereas the PLB has a negligible effect on anterior translation. Section of the PLB
had a greater effect on increasing the internal rotation of the tibia than the AMB. However, its
contribution of a mean of 2.8° amplitude remains low. The clinical relevance of our investigation
suggests that, based on anterior tibial translation only, one cannot distinguish between a full ACL
and an isolated AMB tear. Isolated PLB tears cannot be detected solely by the Lachman test, as
this bundle probably contributes more resistance to the pivot shift



Meta-análise



• Grafts are tibialis anterior tendon allograft for
anteromedial bundle (AMB) and hamstring tendon autograft
without detachment of the tibial insertion for posterolateral
bundle (PLB). This technique creates 2 tunnels in both the
femur and tibia.

• Femoral fixation was done by hybrid fixation using
Endobutton and Rigidfix for AMB and by biointerference
screw for PLB. Tibial fixations are done by Retroscrew for
AMB and by native insertion of hamstring tendon for PLB.
Both bundles are independently and differently tensioned.









Túnel femoral

Causa de falência mais comum



Noronha



Parece ... mas não é fácil
Dieter Kohn *, Curso avançado na 
Hannover Medical School
4 montagens perfeitas em 24

* Kohn D., Busche T. and Carls J.
Drill hole position in endoscopic anterior cruciate ligament reconstruction. Results of an 

advanced course. 
Knee Surg, Sports Traumatol, Arthrosc (1998) 6 [Suppl I]: S13-S15

Posicionamento femoral







Conclusion
The rate of tunnel widening observed in this study seems to be lower
than that reported in previous studies using different techniques. We
conclude that using an anatomical fixation with stiff and strong fixation
devices combined with a less aggressive rehabilitation program could
contribute to minimizing tunnel enlargement after ACL reconstruction
with doubled hamstrings.



Cirurgia assistida por computador

In Orthosupersite.com



• Abstract
• Background
• Anterior cruciate ligament (ACL) reconstruction is one of the most frequently performed orthopaedic procedures. The most common technical cause 

of reconstruction failure is graft malpositioning. Computer assisted surgery aims to aid graft placement.
• Objectives
• To assess the effects of computer assisted reconstruction surgery versus conventional operating techniques for ACL or posterior cruciate ligament 

(PCL) deficient knees in adults.
• Search strategy
• We searched the Cochrane Bone, Joint and Muscle Trauma Group Specialised Register (October 2010), the Cochrane Central Register of Controlled 

Trials (CENTRAL) (The Cochrane Library 2010, Issue 3), MEDLINE (1966 to March 2010), EMBASE (1980 to March 2010), CINAHL (1937 to March 
2010), article references and prospective trial registers.

• Selection criteria
• Randomised controlled trials (RCTs) and quasi-randomised controlled trials that compared computer assisted surgery (CAS) of the ACL and PCL with 

conventional operating techniques not involving CAS, were included.
• Data collection and analysis
• Two authors independently screened search results, assessed risk of bias and extracted data. Where appropriate, data were pooled using risk ratios 

or mean differences, both with 95% confidence intervals.
• Main results
• Four randomised controlled trials were included (266 participants). All involved ACL reconstructions performed by experienced surgeons. Risk of bias 

assessment was hampered by poor reporting of trial methods. Pooled data from two trials showed no statistically or clinically significant differences 
at two years or more follow-up in self-reported quality of life outcomes: International Knee Documentation Committee (IKDC) subjective scores 
(mean difference 2.05, 95% CI -2.16 to 6.25) and Lysholm scores (mean difference 2.05, 95% CI -2.16 to 6.25). A third trial also found a minimal 
difference in IKDC subjective scores (mean difference = 0.2). Pooled data from three trials for normal or nearly normal IKDC knee examination grades 
at final follow-up showed no significant differences between the two groups (risk ratio 1.01, 95% CI 0.96 to 1.06). No significant differences were 
found for other objective measures of knee function. The only adverse effects reported were some loss in range of motion in two versus three 
participants in one trial. CAS use was associated with longer operating times (range 9.3 to 26 minutes).

• Authors' conclusions
• A favourable effect of computer assisted surgery for cruciate ligament reconstructions of the knee compared with conventional reconstructions 

could neither be demonstrated nor refuted. There is insufficient evidence to advise for or against the use of CAS. There is a need for improved 
reporting of future studies of this technology.

Computer assisted surgery for knee ligament reconstruction
Duncan E Meuffels1,*, Max Reijman1, Rob JPM Scholten2, Jan AN Verhaar1







Idade 

Existe limite?









Conclusion:

The main limit of this systematic review is that there was a considerable
lack of high-level studies supporting ACL reconstruction in the middle-
aged population. This growing body of papers has broadly changed the
approach of surgeons towards the management of the ACL-deficient
knee in elderly patients. Recently, reports of ACL reconstruction in
patients over 50 years have been published. With increasing numbers of
activity-related injuries, and to comply with patient requests to return
to pre-injury levels, the cutoff age for surgical treatment has been
increased. However, at present, there is a limited evidence base for ACL
reconstruction in middle-aged patients, so the expertise of physicians still
represents the most useful tool in clinical practice. Further randomized
trials and comparative studies are required in order to aid surgeons in
determining the correct therapeutic approach for the ACL-deficient knee
in the elderly population.



Conclusão

• A cirurgia do LCA é uma cirurgia madura e 
reprodutível

• As grandes questões que se colocam são:
– É realmente eficaz evitando a progressão da artrose?
– Será a engenharia de tecidos uma solução alternativa 

evitando a morbilidade das zonas dadoras
– Como compensar o ressalto rotatório residual

• Duplo túnel
• Plastia extra-articular?
• CAOS
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