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Objective: To analyze the radiographic positioning of the femoral tunnel and correlate this
with the postoperative clinical results among patients undergoing reconstruction of the
medial patellofemoral ligament (MPFL) alone.
Method: This was a retrospective study in which 30 knees of 26 patients with recurrent dis-
location of the patella that underwent MPFL reconstruction were evaluated. The femoral
insertion point of the graft and the postoperative clinical condition were analyzed and
correlated using the Kujala and Lysholm scales.
Results: 22 knees presented a femoral tunnel in the anatomical area (group A) and 8 outside
of this location (group B). In group A, the mean score on the Kujala scale was 89.68 points
and on the Lysholm scale was 92.45 points. In group B, the mean score on the Kujala scale
was 84.75 points and on the Lysholm scale was 92 points. The difference between the means
was not significant on either of the two scales.
Conclusion: Correlation with the clinical results did not show any difference in relation to
the positioning of the femoral insertion of the graft.

© 2015 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Correlacao clinico-radiografica do ponto de insercao femoral do enxerto
na reconstrucao do ligamento patelofemoral medial

RESUMO

Palavras-chave:
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Ligamento patelar
Reconstrucao

Objetivo: Analisar o posicionamento radiografico do tinel femoral e correlacioné-lo com os
resultados clinicos no pds-operatério em pacientes submetidos a reconstrucio isolada do
ligamento patelofemoral medial (LPFM).
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Meétodo: Estudo retrospectivo, em que foram avaliados 30 joelhos de 26 pacientes com quadro
de luxacdo recidivante da patela submetidos a reconstrucdo do LPFM, analisados e correla-
cionados o ponto de insercdo femoral do enxerto e o quadro clinico pds-operatério pelas
escalas de Kujala e Lysholm.

Resultados: Apresentaram tunel femoral na drea anatdmica (grupo A) 22 joelhos e oito fora
desse local (grupo B). No grupo A, a pontuagdo média pela escala de Kujala foi de 89,68 e
pela de Lysholm foi de 92,45. No grupo B, a pontuacdo média pela escala de Kujala foi de
84,75 e pela de Lysholm foi de 92. A diferenga entre as médias ndo foi significativa nas duas

escalas.

Conclusdo: Nao houve diferenca de resultados clinicos correlacionados ao posicionamento
da insercdo femoral do enxerto.
© 2015 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Todos os direitos reservados.

Introduction

The medial patellofemoral ligament (MPFL) is a strip of reti-
nacular tissue that connects the medial epicondyle of the
femur to the medial border of the patella. Several studies
have shown that the MPFL is the primary restrictor of lat-
eral patellar displacement and the main agent responsible
for avoiding patellar dislocation, thus contributing 50-80%
of the medial containment."? According to Amis et al.’
the MPFL has mean tensile strength of 208N, although, as
demonstrated by Mountney et al.,* its limited capacity for
stretching results in total rupture in cases of complete patellar
dislocation.

In cases of recurrent dislocation of the patella, surgical
treatment is indicated, given that anatomical reconstruction
of the MPFL is essential for restoration of patellar stability.>>~
Thus, several techniques for MPFL reconstruction have been
developed, mostly with replacement of the torn ligament by a
tendon graft.’-1°

Several studies have identified the location of the
MPFL>'112 and it is believed that anatomical restoration is
essential for reproducing the normal isometry and function
of the ligament.'>'* Bone and radiographic parameters may
help the surgeon to adequately verify the positioning of the
reconstructed ligament.

The femoral isometric point makes the greatest contri-
bution towards the isometry of the MPFL and is the most
important factor for success of the surgery. However, its repro-
duction is more difficult and more subject to failure.>!>

Nonetheless, there are few reports correlating the posi-
tioning of the femoral tunnel and the clinical condition after
the reconstruction. Through a retrospective study on patients
who underwent MPFL reconstruction, we aimed to analyze the
positioning of the femoral tunnel, by means of radiographs,
and to correlate this with the clinical results and functional
scores.

Sample and method

Between January 2008 and February 2013, MPFL reconstruc-
tion was performed on 30 knees in 26 patients (9 men and 17

women) presenting a condition of recurrent dislocation of the
patella. The patients’ mean age at the time of the surgery was
25.8 years, with a range from 16 to 46 years. The right knee was
affected in 13 cases, while the left knee was affected in 17. The
minimum follow-up was seven months and the maximum
was 62 months, with a mean of 24.3 months. A correlation
was made between the femoral insertion point of the graft
(assessed by means of simple radiography of the knee) and
the postoperative clinical condition (assessed by means of the
Kujala and Lysholm scales.

The inclusion criterion was that the patients selected
needed to present objective patellofemoral instability. Patients
with an open growth plate, patellofemoral arthrosis or
alterations of the anterior tibial tuberosity-trochlear groove
(ATT-TG) distance or patellar height that required additional
procedures for distal patellar realignment were excluded from
the study. Patients with associated lesions on the operated
limb that might directly or indirectly influence the final result
were also excluded.

Three surgeons (LFBPJ, MHFC and OPN) performed the
reconstructions using grafts from the semitendinosus tendon.
A transverse tunnel was constructed in the upper-middle third
of the patella. The femoral tunnel location was determined
by means of palpation of the anatomical marks between the
tubercle of the adductors and the medial epicondyle (Nomura
point)'> or by means of fluoroscopy, at the intersection of a
line tangential to the medial condyle and its perpendicular at
the projection of the posterior cortical bone, i.e. the method
of Schéttle et al.,'® according to the surgeon’s preference. The
graft was fixed in the femoral tunnel using a rhombus metal
screw or absorbable interference screw, with the knee flexed
at 3045 degrees.

Radiographs of the patella were produced in anteroposte-
rior (AP), lateral and axial views before the operation and at
the end of the follow-up. The radiographic method used for
evaluating the positioning of the femoral tunnel was the one
described in the sagittal plane by Schéttle et al.'® A point 1 mm
anterior to the posterior femoral cortical bone, 2.5 mm distal
to the origin of the medial femoral condyle and proximal to
the Blumensat line was determined as the femoral insertion
of the MPFL (Fig. 1). An area of 5 mm in diameter was described.
Two groups of patients (A and B) were defined, with their
tunnels respectively inside and outside this predetermined
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Fig. 1 - Femoral positioning using the method of Schéttle.

anatomical area, according to the radiographic point of the
femoral insertion of the graft.

In the statistical analysis, to compare the means of the
scores obtained by the above groups, the Wilcoxon non-
parametric test was used, since this would not need the
assumption of normality of the score measurements. Differ-
ences between the means were considered to be significant if
the p-values obtained were less than 0.05. The analyses were
performed in the R free software, version 3.0.1.

This study was approved by our institution’s research
ethics committee under the number CAAE 19486313.6.0000.
5128.

from 64 to 100. According to the Lysholm scale, the mean score
was 92.4 points, with a range from 77 to 100, which translated
as 11 excellent, 8 good and 3 fair results. None of the results
were considered poor.

Group B comprised 8 patients and 8 knees. The mean score
reached on the Kujala scale was 84.7 points, with a range from
57 to 98. According to the Lysholm scale, the mean score was
92 points, with a range from 76 to 100, which translated as 4
excellent, 3 good and 1 fair result. Just as in group A, none of
the results were considered to be poor. The main graft fixa-
tion errors were anterior positioning in 37.5% of the cases and
superior positioning in 62.5% of the cases.

Table 1 shows the descriptive statistics and p-values of
comparison tests on the mean scores obtained via the Lysholm
scale for groups A and B. The mean for group A was 92.45
(standard deviation=6.58). The mean for group B was 92
(standard deviation =8.80). The difference between the means
was not significant (p =0.8967).

Table 2 presents the descriptive statistics and p-values
of comparison tests on the mean scores obtained via the
Kujala scale for groups A and B. The mean for group A was
89.68 (standard deviation=9.87). The mean for group B was
84.75 (standard deviation =14.27). The difference between the
means was not significant (p =0.4109).

Table 3 shows the result from the scores obtained by the
entire group without separation.

Four patients underwent reconstruction bilaterally. Two of
them presented the tunnel within the anatomical region in
both knees. In the other two, a tunnel that was satisfacto-
rily located was only obtained on one side, but there were no
differences in the results from the functional scores.

Results

Group A comprised 20 patients and 22 knees. The mean score
obtained using the Kujala scale was 89.6 points, with a range

Discussion

Several authors have advocated reconstruction of the MPFL
as the treatment for patellar instability, instead of proximal

Table 1 - Descriptive statistics on the scores obtained via the Lysholm scale.

Participants Statistics p-Value
n Minimum Maximum Mean Standard deviation

Group A 22 77 100 92.45 6.58 0.8967

Group B 8 76 100 92.00 8.80

Table 2 - Descriptive statistics on the scores obtained via the Kujala scale.

Participants Statistics p-Value
n Minimum Maximum Mean Standard deviation

Group A 22 64 100 89.68 9.87 0.4109

Group B 8 57 98 84.75 14.27

Table 3 - Descriptive statistics on the scores obtained using the two scales, without separation according to groups.

Scales Statistics

n Minimum Maximum Mean Standard deviation
Lysholm 30 76 100 92.33 7.08
Kujala 30 57 100 88.37 11.16
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realignment.'’~?° Independent of the technique used, recon-
struction of the MPFL has produced good patellar stability. In a
review article, Lind et al.?! observed that post-reconstruction
recurrence was absent from five of the eight studies, while in
the remaining three, the recurrent dislocation rates were lower
than 7%, which can be considered to be a success, given that
in other patellar stabilization procedures, the recurrent dislo-
cation rates have been reported to be 10-35%.” In the present
study too, there was no recurrence of patellar dislocation.

Just like Servien et al.,”? we used the radiographic method
of Schéttle et al.’® in the present study to pre-establish the
femoral insertion point of the graft, with modification of the
zone of 5mm in diameter to 47 mm, because of the diameter
of the femoral tunnel. The tunnel positioning was considered
to be poor when this was found to be outside of any part of
the point of Schéttle et al.’® Good positioning of the femoral
fixation (group A) was obtained in 73.33% of our cases and poor
positioning (group B) was found in 26.67%, and this result was
similar to that of Servien et al.,?? who found that 70% of the
femoral points were inside the anatomical region.

McCarthy et al.?®> conducted a retrospective study on 50
patients who underwent reconstruction of the MPFL alone
or in association with distal realignment. These authors also
used the method of Schéttle et al.'® to determine the posi-
tioning of the tunnel, and they evaluated their patients using
the KOOS scale. In 36 cases (64%), the tunnel was consid-
ered to be outside of the anatomical position. Their results
were concordant with those obtained in the present study
and by Servien et al.,?? considering that there was no statis-
tically significant difference in the functional scores between
the groups, with regard to comparisons with the anatomical
positioning in the femur.

In the present study, it was observed that 86.36% of the
results were good or excellent according to the Lysholm scale
in group A, while the remainder presented fair results (13.64%).
None of the patients presented poor results. In group B,
87.5% of the patients presented good or excellent results.
The remainder presented fair results (12.5%) and none of the
patients presented poor results. These results were similar to
those obtained by Servien et al.,””> who did not find any corre-
lation between the positioning of the femoral tunnel and the
IKDC analysis.

Hopper et al.?* evaluated 72 knees in 68 patients who
underwent MPFL reconstruction, using the Kujala, Lysholm
and Tegner scales. The radiographic positioning was also eval-
uated using the method of Schéttle et al.’® It was found that 46
patients (71.7%) presented the femoral tunnel in the anatom-
ical region, and this was very similar to what was obtained
in the present study and in the study by Servien et al.??
However, differing from the present study, the results were sig-
nificantly better in the patients with anatomical tunnels than
in the group in which the tunnel was out of position (Kujala
p=0.028; and Lysholm p =0.012). These results were obtained
after excluding patients with trochlear dysplasia from the
evaluation.

It can be asked whether these poorly positioned tun-
nels would lead to increased incidence of osteoarthrosis over
the long term, given that in these studies, in which simi-
lar results were obtained between the groups, the follow-up
was only over the short term. In a biomechanical study on

cadavers, Stephen et al.”> demonstrated that poorly pos-
itioned femoral tunnels that were proximal or distal in
relation to their anatomical position led to significantly greater
medial patellar contact pressure and medial patellar tilt
during flexion-extension. This demonstrated the need for
correct positioning of the femoral tunnel to restore the nor-
mal patellofemoral kinematics. Similar findings were also
described by the same authors in another biomechanical
study?® and by Elias and Cosgarea'* and Beck et al.”’

In our setting, Bitar et al.’® compared the results from
reconstruction of the MPFL using the patellar tendon with
the results from conservative treatment for primary patel-
lar dislocation. They obtained better results from the group
that underwent surgery. The surgical group presented a mean
score of 88.9 on the Kujala scale, i.e. similar to the result from
the present study, which was 88.3 on the same scale. In the
surgical group of the previous study, there were no reports of
recurrences or subluxation, just as in the present study.

Gongalves et al.?’ evaluated 23 patients who underwent
reconstruction of the MPFL using a free graft from the semi-
tendinosus tendon. After a minimum follow-up of 24 months,
22 patients were evaluated using the Kujala and Lysholm clin-
ical protocols. According to the Lysholm protocol, the patients
presented a mean postoperative score of 93.36 points; and
according to the Kujala protocol, the mean score was 83.54
points. These results were similar to those shown in the
present study, with 92.33 and 88.37, respectively. Likewise, it
could be seen that reconstruction of the medial patellofemoral
ligament showed excellent short-term results, when evalu-
ated using clinical protocols.

Conclusion

No correlation was shown in this study between good femoral
radiographic positioning of the graft and better functional
clinical results, with regard to reconstruction of the medial
patellofemoral ligament. However, caution is needed in inter-
preting these results because of the short duration of the
follow-up.
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