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ABSTRACT

Introduction: Anterior Cruciate Ligament (ACL) is as one of the
most frequently injured ligaments in the modern contact sports
scenario. Graft fixations can be achieved during anterior cruciate
ligament (ACL) reconstructions by using either bioabsorbable
screws or metal screws. The objective of this study was to
compare the functional outcomes after bioabsorbable and
metallic interference screw fixations in arthroscopic anterior
cruciate ligament reconstructions done by using hamstring
grafts.

Materials and Methods: This was a prospective, randomized
study. Patients in Group 1 received bioabsorbable interference
screws and patients in Group 2 received metallic interference
screws. Arthroscopic assisted, anterior cruciate ligament
reconstructions with the use of hamstring grafts which were fixed
proximally with endobuttons and distally with bioabsorbable
or metallic interference screws, were undertaken. Progress in
functional outcomes was assessed by using Mann Whitney U-
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INTRODUCTION

Anterior Cruciate Ligament (ACL) is as one of the most frequently
injured ligaments in the modern contact sports scenario, which
amounts to an estimated 1 in 3000 injuries in American population
and approximating to 95,000 new injuries which are recorded each
year [1]. This has also evoked as much controversy, thought and
opinion, so as to understand as to how to optimally reconstruct an
anterior cruciate ligament of the knee [2].

Many questions remain to be clarified on aspects which are related
to optimal graft-fixation techniques and the properties of the
materials which are used to fabricate the medical devices which
are used in ACL reconstructions. Graft fixations can be achieved
during anterior cruciate ligament (ACL) reconstructions with use
of either bioabsorbable screws or metal screws. Over several
years, fixations for ACL reconstructions have been performed by
using metal interference screws [3]. This system proved to achieve
strong initial fixation and to provide osseous integration in grafts
with bony components [4]. However, several concerns have arisen
as a consequence of its application in soft tissue grafts [5], for
example, due to the risk of graft damage or of providing more fragile
reconstructions. Bioabsorbable cannulated interference screws
were introduced for arthroscopic ACL-reconstructions in the early
1990s [6, 7]. Polylactic acid is widely used as the main component
in bioabsorbable screws. Different bioabsorbable screws are
available, e.g. those with polyglycolic acid (PGA), polylactic acid
(PLA), poly-I-lactic acid (PLLA), poly-d-lactic acid (PDLLA), and
polyparadioxanone (PDS).

Although bioabsorbable screws and metal screws have similar
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test. Functional outcomes in the two groups were compared by
using independent t-test.

Observation and Results: In each group, there were statistically
significant improvements in functional outcomes over successive
follow-ups, which were seen on basis on Mann-Whitney U-test.
The comparison of functional outcomes between the two groups,
done by using independent t-test, showed no statistically
significant differences between the two groups at 3 months, 6
months and 1 year of follow-up. p-value <0.05 was considered
to be significant in our study.

Conclusion: In our prospective study of comparison of functional
outcomes between bioabsorbable and metallic interference
screws in arthroscopic anterior cruciate ligament reconstructions,
which were evaluated by using Tegner activity scale and Lysholm
knee scoring scale for a period of 1 year, no statistically significant
difference was found. However, further authentication is required
by doing long term studies.

: ACL reconstruction, Bioabsorbable and Metallic interference screws

fixation strengths, bioabsorbable screws eliminate the need for their
removal. In addition, post-operative imaging is easier to interpret
when bioabsorbable screws are used. Bioabsorbable screws
may be associated with an increased inflammatory response, an
increased risk of screw breakage, incomplete screw absorption,
or tunnel widening [8]. Metal screws have been associated with
adverse events, including MRI distortion and complications in
revision surgery [4].

The objective of this study was to compare the functional outcomes
after bioabsorbable and metallic interference screw fixations in
arthroscopic anterior cruciate ligament reconstructions by using
hamstring grafts.

MATERIALS AND METHODS

This was a prospective, randomized study which included 24
patients, which was done to compare the functional outcomes
between bioabsorbable and metallic interference screw fixations in
arthroscopic ACL reconstructions .This study was conducted in our
institution from August 2011 to July 2013. Ethical clearance was
obtained from institutional ethical committee for conducting this
study.

Patients who were diagnosed to have complete anterior cruciate
ligament injuries (Grade 3), who were in the age group of 20 — 60
years, who were admitted to our hospital, were included in this
study. Patients who were above 60 years and less than 20 years of
age, patients with chronic ACL insufficiency with osteoarthritis and
patients with collaterals and /or PCL injuries were excluded from
this study.
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Patients who came to our hospital with suspected anterior cruciate
ligament tears were clinically evaluated by using various tests such
as Lachman, anterior drawer, valgus / varus stress test, Mcmurray
and posterior drawer tests. Further evaluation was done by taking
radiographs and by doing MRI. Patients were explained about
the procedures in detail, their outcomes and the rehabilitation
programmes which they had to undergo. Patients were randomly
put in two groups. Patients of Group 1 received bioabsorbable
interference screws and patients of Group 2 received metallic
interference screws. After getting written informed consents from
the patients, arthroscopic assisted anterior cruciate ligament
reconstructions with use of hamstring grafts which were fixed
proximally with endobuttons and distally with bioabsorbable or
metallic interference screws were undertaken.

Surgical technique involved multiple portal arthroscopic single bundle
ACL reconstructions with use of quadrupled hamstring grafts which
were harvested from the same side [Table/Fig-1]. In all patients,
femoral fixations were achieved by using endobuttons and tibial
fixations were achieved by using either metallic or bioabsorbable
interference screws, based on their randomization [Table/Fig-2].

Post-operatively, all patients underwent standardized rehabilitation
protocols and they were regularly followed up. In addition to clinical
and radiological evaluations, functional outcomes were assessed
during the follow-up visits. Functional outcomes were assessed by
using Lysholm score and Tegner activity level scale at 3 months,
6 months and 1 year of follow-up. Progress in functional outcome
in each group was assessed by using Mann-Whitney U-test.
Functional outcomes in the two groups were compared by using
identity t- test. p-value of less than 0.05 was considered to be
statistically significant.

OBSERVATION AND RESULTS

In this study, mean age of patients in Group 1 (bioabsorbable) was
25 years and that of patients in Group 2 (metallic) was 30.5 years.
All the 24 patients were males. In Group 1, right knee was involved
in 2/3* of the cases, whereas in Group 2, left knee was involved
in 2/3 of the cases. Two patients in each of the two groups had
additional lateral meniscal injuries, whereas 10 patients in Group 1
and 12 patients in Group 2 had additional medial meniscal injuries.

In Group 1, mean Lysholm knee scores at 3 months, 6 months
and 1 year of follow-up were 61.67, 72 and 84.33 respectively and
mean Tegner activity level scores at similar periods of follow-up
were 4, 5.5 and 6.5 respectively. In Group 2, mean Lysholm knee
scores at 3 months, 6 months and 1 year of follow-up were 61.67,
76.33 and 83.67 respectively and mean Tegner activity level scores
at similar periods of follow-up were 4.33,5.67 and 6.67 respectively.
Both the groups were comparable with respect to pre-operative
variables with no statistically significant difference as assessed by
chi-square tests.

In each group, there were statistically significant improvements in
functional outcomes over successive follow-ups, which were seen
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[Table/Fig-1]: Intracperative picture of arthroscopic ACL reconstruction
using hamstring graft
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on basis of Mann Whitney U-test. The comparison of functional
outcomes between the two groups with use of independent t-test
showed no statistically significant differences between the two
groups at 3 months, 6 months and 1 year of follow-up [Table/Fig-
3,4]. p-value <0.05 was considered to be significant in our study.

DISCUSSION

Anterior Cruciate Ligament (ACL) repair remains one of the most
frequent orthopaedic procedures,which are particularly related to
sports participation at any level [9]. Several techniques are in current
use, with success rates (till patients return to same level of activity)
of between 65 % [10] and 95 % [4]. An ACL tear is commonly
treated arthroscopically by using an autograft which is obtained
from the hamstring tendons or the patellar tendon. The use of an
interference screw for graft fixation is considered to provide higher

[Table/Fig-2]: Radiographs showing metallic and biocabsorbable screws
used in ACL reconstruction
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[Table/Fig-3]: Comparison of Lysholm score between two groups during

the follow-up
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[Table/Fig-4]: Comparison of Tegner activity score between two groups

during the follow-up
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fixation strength as compared with other devices such as staples or
buttons [11,12].

The advantages of metallic interference screws are that they provide
solid fixations and that they are generally well tolerated by the bodly.
The disadvantage of using metallic screws are that they can cause
lacerations of the grafts while they are inserted [13], their potential
interferences with future surgeries which are done in the knee,
such as revision ACL reconstructions [14] and their interferences
with any future magnetic resonance imaging (MRI) studies of the
knee, which are done [15]. In addition, there is the consideration
of trying to avoid unneeded foreign material which is retained in
the body. With respect to bioabsorbable interference screws, their
advantage is their disappearance after they are no longer needed.
They cause no interferences with imaging studies, such as future
MRI studies, and also they do not interfere with any subsequent
knee surgeries. There is also no long-term foreign material which
is retained within the body. Concerns which are associated with
the use of bioabsorbable interference screws include intraoperative
screw breakage, inflammatory responses which lead to accelerated
or incomplete absorptions, joint effusions, encapsulations, screw
migrations with further damages (whether they are articular or
not), increased costs, and the potential for bone tunnel widening
[16,17].

In our prospective randomized study which was done to compare
the functional outcomes after doing metallic and bioabsorbable
interference screw fixations for arthroscopic ACL reconstructions,
no statistically significant differences were seen between the two
groups with respect to pre-operative variables like age, associated
meniscal injury and pre-operative Lysholm and Tegner scores.
Similar surgical procedures were done in both the groups, except
for the materials and types of interference screws. Both the groups
underwent standardized rehabilitation protocols.

Though statistically significant improvements in functional outcomes
were noted in each group during successive follow-ups, as were
found by Mann-Whitney U-test, no statistically significant difference
was seen between the two groups when comparison was done by
using independent t-test.

Bioabsorbable | Metallic Mean Mean Conclusion
screws screws Lysholm Tegner
scores scores
Our 12 12 84.33 & 83.67 | 6.5 & 6.67 Statistically
Series no significant
difference
C. Marti 20 20 82.36 &84.12 | 6&6.5 Statistically
etal. no significant
difference
Barber 34 34 94 & 96 6.6 &6.2 Statistically
FA et no significant
al. difference

[Table/Fig-5]: Comparison of results of our study with similar studies

Similar studies which compared use of bioabsorbable and metallic
interference screws in ACL reconstructions done with use of
different grafts, which were done by C. Marti et al., [18] and Barber
FA et al., [19] also did not show statistically significant differences
[Table/Fig-5]. A meta-analysis which compared two types of screws,
which was done by Rocco Papalia et al., [20] also didn’t show any
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differences between the two screw types with respect to functional
outcomes.

CONCLUSION

In our study, we prospectively compared the function outcomes
after doing ACL reconstructions by using hamstring grafts which
were fixed by using metallic and bioabsorbable interference screws.
Functional assessment was done on basis of Lysholm score and
Tegner activity scale. The two groups were compared by using
independent t-test. The test revealed no statistically significant
differences between two groups. However, further authentication
of this result is required which poses a need of doing long term
studies.
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