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InTRODUCTIOn
The anterior cruciate ligament (ACL) is an impor-

tant ligament of the knee and accounts for 86% of an-
terior stabilization. Lesion of the ACL is more common 
among individuals who practice sports, mainly affec-
ting young adults(1-3). One of the worst consequences 
of this pathology is the development of arthrosis as the 
disease evolves.

Various techniques, grafts and fixation materials have 
been used, but there is no consensus as to the best ones.

One of the most commonly used techniques for ACL 
reconstruction still is the fixation of the central third of 
the patellar ligament with interference screws; but some 
problems are frequently reported with this technique, 
such as: anterior knee pain, decreased strength of the 

ABSTRACT
Objective: The aim of this study was to analyze the re-
sults of ACL (anterior cruciate ligament) reconstruction 
using quadruple flexor tendons as grafts, with ligament 
fixation in the femur using a rigid guide transverse screw 
and in the tibia, using a cancellous screw with a fix-
ing washer. Methods: 173 knees (166 from males and 
seven from females) that had undergone surgery with 
ACL reconstruction using this technique between Decem-
ber 2002 and February 2007 were evaluated. The mean 
age was 30 years (from 13 to 56 years), and the mean 
follow-up time was 30 months (6-55 months). We divided 

the knees into three groups, which were assessed using 
the Lysholm scale: Group A with six months of follow-
up; Group B with 12 months of follow-up; and Group C 
with 24 months of follow-up. Results: We evaluated the 
results, and groups A, B and C received 94, 95 and 95 
points respectively on the Lysholm scale. Conclusions: 
The surgical technique proved to be safe and easy to 
perform, with good results and a low complication rate. 
Also, its results were maintained throughout the study 
period of 24 months.
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extensor muscle, shortening of the patellar ligament and 
lesion of the plexus saphenous(4,5).

Since the 1980s, the flexor tendons have been used 
in Brazil, and have been reported by various authors. 
Quadruple semitendinosus and gracilis tendon graft is 
one of the strongest grafts available, resisting tensions 
of between 4300 and 4600N; far more resistant than 
the ACL itself, which can bear up to 1725 to 2169N 
and the 10 mm patellar tendon, with a limit of resis-
tance of between 2071 and 2977N(7,8). It is important 
to remember that one year after the surgical procedu-
re, the grafts lose half of their mechanical resistance, 
which makes quadruple semitendinosus and gracilis 
tendon graft the option that is more resistant than the 
ACL itself(7,9,10).
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Figure 1 – Transloc® femoral fixation screw with rigid guide and 
cancellous screw with washer in the tibial fixation.
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The excellence of the quadruple semitendinosus and 
gracilis tendon graft has led to the development of va-
rious surgical techniques in the past, but the fixation me-
thods were either too elastic, or else they did not match 
up to the extra-articular fixations in terms of strength(11).

This paper demonstrates the surgical technique of 
reconstruction of the anterior cruciate ligament with 
transverse screw and graft of the knee flexors (semi-
tendinosus and gracilis) using the rigid guide. The 
use of the rigid guide emerged as another option to 
replace the use of flexible guides for traction of the 
graft to the femoral site. Traction of the graft with a 
flexible guide has always raised fears of laceration of 
the graft, particularly when the diameter of the graft 
is equivalent to that of the bone tunnel(12).

From December 2002 we began to use the 
Transloc® femoral fixation screw with rigid guide 
and cancellous screw with washer, in tibial fixa-
tion (Figure 1).

Femoral fixation of the rigid guide transverse screw 
prevents laceration of the graft and has resistance to 
tear of around 1112N, while the Endobutton® has 
resistance of 1086N, and absorbable and metallic 
interference screws have resistance of 589N and 
546N, respectively(13-16).

Our objective in this paper is to analyze the recons-
truction of the anterior cruciate ligament with a trans-
verse femoral screw, which uses a rigid guide wire.

MATERIAL AnD METHOD

In the period of December 2002 to February 2007, 
we had the opportunity to perform this method, and 
to include 176 knees in the group to be evaluated. 
The criteria for inclusion of these patients were: age 
below 60 years, no previous knee surgeries, no bila-
teral lesion of the anterior cruciate ligament or need 
for concomitant surgeries, such as: osteotomies, major 
meniscectomies or chondral procedures like mosaic-
plasty or microfracture. The patients were operated 
on at the Hospital Maternidade de Campinas and sub-
mitted to ACL reconstruction with the tendons of the 
knee flexor muscles, fixed with a transverse screw in 
the femur and fixation screw and washer in the tibia. 
Three patients who failed to turn up for the evaluation 
on the date of their appointment were excluded. We 
analyzed 173 knees (173 patients), 166 male and seven 
female, with a mean age of 30 years (13 to 56 years) 
and mean follow-up time of 30 months (6-55 months).

The patients were evaluated by the Lysholm scale 
after surgery, forming three groups: A, with 6 months 
of follow-up (173 patients); B, with 12 months of 
follow-up (160 patients); and C, with 24 months of 
follow-up (106 patients).

The surgical technique
We began the surgery with a proximal and medial 

incision of approximately 5 cm in the leg, at the inser-
tion point of the flexor tendons in the tibia. We opened 
the fascia of the sartorius muscle and dissected the in-
sertion of the semitendinosus and gracilis tendons. We 
sectioned the natural tendon adherences, particularly 
the semitendinosus, and removed the tendinous graft 
with a tendon extractor after sectioning it in the tibial 
insertion. On a surgical table, we prepared the graft 
with an overlock stitch using number 2 Ethibond® 
thread at the flatter end and number 5 Ethibond® 
thread at the cylindrical end. We carried out a total 
arthroscopy of the knee, first examining the whole 
joint and correcting possible meniscal and chondral 
lesions. To prepare the tibial tunnel, we used a guide 
with cannula, placed 3 to 4 cm below the joint line in 
the tibial metaphysis, medially to the tibial tubercle, 
taking advantage of the incision made to remove the 
tendinous graft. The intra-articular end of the guide 
is positioned on the site of tibial origin of the anterior 
cruciate ligament, 2 to 3 mm from the fibers of the 
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Figure 3 – Results of the Lysholm scale for groups A (6 months 
postoperative), B (12 months postoperative) and C (24 months 
postoperative).

Figure 2 – Femoral rigid guide.
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posterior cruciate ligament. The cannula of the tibial 
guide is placed at a 45º angle to the longitudinal axis 
of the tibia, and the angle between the initial point of 
the tibia tunnel and the horizontal arm of the guide 
is fixed at 55º, to produce an ideal orientation for the 
transtibial femoral perforation. With the guide in po-
sition, the tibia is perforated with a Kirshner wire, and 
a reamer with equal diameter to that of the tendinous 
graft makes the tibial tunnel, guided by the intraos-
seous wire. The femoral tunnel is prepared with the 
knee flexed at 90°. We used a transtibial guide, posi-
tioned on the medial side of the lateral condyle of the 
femur at 10 o’clock for the left knee and at 2 o’clock 
for the right knee, 2 mm from the posterior cortical 
wall. With the guide in position, the femur is perfo-
rated with a Kirshner wire, which guides a reamer of 
the same diameter as the tendinous graft, producing a 
femoral tunnel of 3.5 cm in depth.

Through the tibial tunnel, we introduced a rigid 
U-shaped guide (Figure 2) which carries a number 2 
Ethibond® thread in the form of a loop to the end of 
the femoral tunnel, keeping the two ends of the wire 
outside the tibial tunnel. The extra-articular portion 
of the rigid guide positions a cannula for perforation 
of the lateral condyle, so that a Kirshner wire passes 
inside the loop of the number 2 Ethibond® thread in-
side the femoral tunnel. The number 5 and number 2 
Ethibond® threads sutured to the graft of semitendi-
nosus and gracilis tendons are tied to one end of the 
Ethibond® looped thread. Next, they are tractioned so 
that they enter the tibial tunnel and then the femoral 
tunnel, passing over the Kirshner wire and returning 

to the tibial tunnel, leaving the two free ends of the 
tendinous graft outside the tibial tunnel. Using the 
Kirshner wire located in the lateral condyle, we in-
troduced the cannulated transverse screw. In the tibia, 
we performed scarification of the cortical wall in the 
external opening of the tibial tunnel, and we fixed the 
graft of the semitendinosus and gracilis tendons with 
a spiked washer, fixed with a cancellous screw that 
goes through both cortical walls.

We used the Accelerated Rehabilitation Protocol 
proposed by Shelbourne and Nitz(17).

RESULTS

After evaluation of the results and analysis through 
the Lysholm scale, groups A (six months postopera-
tive), B (12 months postoperative) and C (24 months 
postoperative) scored 94 (61-100), 95 (65-100) and 
95 (64-100) points, respectively (Figure 3).

Complications
In terms of complications, we had four cases of 

loosening of the femoral screw; one was removed in 
the fifth month postoperative, but did not influence 
the surgical result (Figure 4) and three were remo-
ved in the late postoperative period, at 17, 21 and 
30 months, which were removed due to the patients’ 
complaints of discomfort in the side of the thigh, but 
neither of these did influence the surgical result.

We also had two superficial dehiscences in the ti-
bial incision, which were treated without removing 
the screw, with good results.
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Figure 4 – Loosening of the femoral screw in the fifth month 
postoperative.

Figure 5 – Bone Mulch transverse screw.
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DISCUSSIOn

Reconstruction of the anterior cruciate ligament 
with quadruple flexor tendon graft has become popu-
lar over the years, and does not present a high level 
of complications in the donor site, like reconstruction 
with patellar tendon graft.

The flexor tendons also have other advantages over 
alternative types of graft, such as a larger surface area, 
which facilitates the spread of nutrients and revasculari-
zation(18). They offer safety in terms of traction strength, 
with tear resistance of 4300 to 4600N, making them 
much more resistant than the ACL itself, which can wi-
thstand up to 1725 to 2169N, and the patellar tendon, 
which has a tear resistance of 2071 to 2977N(7,8).

The use of the flexor tendon graft has always see-
med a good initiative, and in Brazil, various authors 
have demonstrated techniques, such as Gomes and 
Marczyk(19) in 1981.

Camanho and Olivi(20) and Krause et al(11) demons-
trated fixation of the flexor tendon graft using the 
Endobutton® technique; but the rigidity necessary for 
the fixation was not known, and the Endobutton® graft 
structure generates the “elastic recoil phenomenon”, 
which can produce longitudinal movement of the graft 
inside the tunnels(18).

In 1996, Howell and Gottilieb(21) demonstrated 
good results with fixation of the flexor tendon graft 
using a transverse screw in the femur and a cancellous 
screw and washer in the tibia (Figure 5), increasing 
the rigidity of the structure. In this technique, althou-
gh of good mechanical quality, the graft is passed and 

guided by direct vision in the femoral tunnel, which 
can present some technical difficulty, particularly at 
the start of the surgeon’s learning curve.

Other femoral transverse fixation techniques soon 
appeared, aimed at presenting a more practical and 
easier technique. One such example is TransFix® whi-
ch was demonstrated in Brazil by Zekcer et al(22) and 
other implants that traction the graft through a flexible 
guide wire. This type of traction places tension on the 
graft through the tibial and femoral tunnels, and can 
present some complications, particularly when the 
tunnel is very narrow. The main cause of these com-
plications was the lack of total proximal migration of 
the graft, which can cause the tendon, or the flexible 
wire, to rupture(12). To develop this concept, rigid guide 
transverse screws appeared, with the advantage of pro-
tecting the graft from the traction of the flexible wire 
guide. The main difference between the rigid guide 
and the flexible wire guide is that the first enables the 
graft to pass through the bone tunnels by longitudinal 
traction, while the second requires a flexible metallic 
wire to traction the graft, which can generate sufficient 
force to tear the graft or break the wire(12).

We began our case studies in 2002 and analyzed a 
population that was reevaluated through the Lysholm 
scale at 6, 12 and 24 months, in which groups A (6 
months postoperative), B (12 months postoperative) 
and C (24 months postoperative) scored 94, 95 and 95 
points, respectively. These data corroborate those of 
the literature, Taylor et al(23) and Gorschewsky et al(24) 
demonstrated similar results using the flexor tendon 
graft analyzed by the Lysholm scale. Our data showed 
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that using the technique, the results are maintained for 
24 months, and that the surgical technique is easy to 
perform. The surgical technique also seemed to us to be 
very safe, in terms of the risk of laceration of the graft.

We had one complication in the fifth month posto-
perative, with partial loosening of the femoral screw. 
On physical examination, the knee was stable and we 
confirmed the good state of the neoligament through 
magnetic resonance imaging (Figure 6), and clinically, 
the patient obtained good results in the postoperative 
period, successfully resuming the practice of sports. 
We also had another three loosenings of the femoral 
screw in the late postoperative period. These screws 
were removed and did not cause damage to the knee, as 
they were not intra-articular and they did not influence 
the surgical result.

COnCLUSIOnS

Reconstruction of the anterior cruciate ligament 
with flexor tendons and rigid guide femoral transverse 
screw is a safe surgical technique, which is easy to 

perform, with good results and a low rate of compli-
cations, and the results were maintained throughout 
the 24-month period of the study.
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Figure 6 – Good state of neoalignment shown through magnetic 
resonance, in the fifth month postoperative.
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