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ORIGINAL STUDY

Does anterolateral ligament injury change the treatment option
in patients with partial ACL tears?

Burak Gunaypin, Tugba Ilkem KurtocLu OzcaGLayan, Mehmet Umit CETIN, Abdulkadir SAr1, Yasar Mahsut DINCEL,
Cagatay TEKIN

From the Tekirdag Namik Kemal University Medical Faculty, Orthopaedics and Traumatology Department, Turkey

Patients with ACL tears with ALL injury have
more clinical complaints (instability, feeling of
the pop on the knee or knee sliding). patients
have ALL injury with partial ACL tears, It is
unclear whether the choice of treatment will be
conservative or surgical.

This study aimed to determine the effect of
anterolateral ligament (ALL) status, whether
intact or ruptured, on the choice of conservative
or surgical treatment in patients with partial
anterior cruciate ligament (ACL) tears.

Between 2015 and 2019, patients with suspected
partial ACL tears were identified on both physical
examination and MR imaging. 122 patients who
had partial ACL tears and also status of patient’s
ALL could be evaluated by radiologist were
included in the study, retrospectively.

Sixty-two patients who underwent ACL recon-
struction were determined as group 1, and 60
patients who did not undergo ACL reconstruction
were defined as group 2. In patients with partial
ACLrupture with or without ACLreconstruction,
it was evaluated whether a ruptured or non-
ruptured ALL was effective in this decision of
conservative or surgically.

The MRIs of patients with partial ACL tears were
evaluated by a radiologist and it was concluded
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that the ALLs of 50 patients were ruptured, and
72 were intact. The ALLs of 36 patients in group 1
were ruptured, and 26 patients were intact. Fourteen
patients in group 2 had ruptured ALLSs, 46 patient’s
ALLSs were intact. Seventy-two percent of the patients
with partial ACL tears who had ruptured ALLs in
MRI underwent ACL reconstruction.

It was found that ACL reconstruction was performed
more frequently in patients with partial ACL tears with
ALL rupture. Therefore, we believe that preoperative
evaluations of ALLs using MRI in patients with
partial ACL tears are essential for surgical planning.
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INTRODUCTION

The prevalence of knee ligament injuries
increases in parallel with the rise in the number of
people engaged in sports activities, and ACL injuries
are the most common. ACL tears are divided into
two as total and partial. There is no consensus on
the criteria for the diagnosis of a partial ACL tears
(1). Partial ACL tears should suggest the detection of
low-grade laxity in measurements with a KT1000
device, non-symmetric Lachman test (<3 mm),
a negative pivot shift test (PST). In arthroscopic
evaluations, although the ACL’s integrity has
deteriorated, lack of full-thickness should be
detected (2). Partial ACL tears are present in 38% of
ACL tears (3), so some authors recommend surgery
4,5), as well as conservative treatment with good-
excellent functional results (3,6). In the study by
Sonnery-Cottet et al., ways to treat partial ACL tear
were described (1).

The anterolateral ligament (ALL) was also shown
to contribute to stability together with the ACL
of the knee (7-10). The ALL provides significant
stability against anterolateral tibial rotation (71).

Patients with ACL tears with ALL injury have
more clinical complaints (instability, feeling of the
pop on the knee or knee sliding). patients have ALL
injury with partial ACL tears, It is unclear whether
the choice of treatment will be conservative or
surgical.

In this study, we aimed to retrospectively deter-
mine whether the intact or ruptured ALL of the
patients with partial ACL tears has an effect on
conservative or surgical treatment selection. If
In patients with partial ACL rupture, the effect of
AL ligament on whether ACL reconstruction is
performed is unknown. We hypothesize that ACL
reconstruction is performed more frequently in
patients with partial ACL tears accompanied by
ALL rupture.

MATERIALS AND METHODS

The Local Ethics Committee approved this study
(Date : 01/08/2019, No :2019/132/08/04).

Between 2015 and 2019, 205 patients with a
suspected partial ACL rupture performed physical

examination by Lachman, anterior drawer test, and
were recorded as partial ACL rupture on magnetic
resonance imaging (MRI) were identified. After a
radiologist examined the ALLs of these patients
using MRI, 122 patients whose ALLs were intact
or ruptured and had at least 1-year follow-up
were included in the study, retrospectively. The
Lachman test was less than 3 mm and asymmetrical
compared with the other side in these patients. The
passive Lachman, anterior drawer, and PSTs were
performed on the patients during their preop and
final follow-ups. Lachman, anterior drawer test, and
PST were found to be negative, or 1 positive, and no
patient was found to be 2-3 positive in the patients
after preoperative anesthesia.

Patients with partial ACL tears feel insecure and
weak in their knees during strenuous sports and
activities, while they can perform their daily work
that does not require effort without complaints.

The surgery of these patients was performed by
two experienced orthopedic surgeons who were
experts in sports orthopedic surgery. Thus, the
diagnosis of partial tears was made in arthroscopy.
However, only a single orthopedist does a physical
examination of patients.

The PST and Lachman test were found as 1
positive in the patients under anesthesia. ACL re-
construction was performed when the decision was
taken at the surgery for ruptured more than 50% of
the ACL.

Accordingly, the tip of inspection probe was used
as a scale and 50% tear decision was made with
the diameter of the intact fibers of the ACL. In the
measurement made with the probe, those below 5
mm were considered as ACL tears over 50%.

Inclusion criteria in this study were follow-up for
more than 1 year, over the age of 16 and under the
age of 40, and radiologists could evaluate patients
whose ALL and ACLs with MRI.

Patients who were not diagnosable for ALL
status using MRI by a radiologist, with total ACL
tears in MRI, and at the same time with more than
5 mm Lachman at the physical examination, were
considered as having complete ACL tears and were
excluded from the study.

Patients with a follow-up of less than one year,
multiple ligament injuries, and RAMP lesions
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were excluded from the study. Patients who had
arthroscopic surgery before on the same knee,
Revision ACL surgeries, patients who had a femur
or tibia fracture in the same lower limb, and patients
with a deformity in their lower limbs were also
excluded.

One hundred twenty-two patients with partial
ACL tears were divided into two groups according
to whether performed ACL reconstruction or not.
Determined Sixty-two patients who underwent
ACL reconstruction as group 1, and 60 patients
who did not undergo ACL reconstruction were
considered group 2. The evaluation of 122 patients
was retrospective. Therefore, the surgeon who
performed the arthroscopic knee surgery was
unaware of whether the ALLs of the patients
were intact or ruptured in MRIs because the two
orthopedic surgeons who performed arthroscopic
surgery did not have the experience to interpret
MRIs by evaluating ALL rupture before the surgery.
Radiologists do not routinely evaluate AL ligament
during MRI reporting. A radiologist evaluated the
ALLs as intact or ruptured in preoperative MRIs
retrospectively without knowing the patient’s
physical examination and treatment method of ACL
for this study.

How and whether ACL reconstruction was per-
formed according to ALL damage during the
arthroscopic surgery of patients with partial ACL
rupture was evaluated statistically.

In the study, statistical analyses were performed
using the Statistical Package for the Social
Sciences (SPSS, Chicago, Illinois, USA), version
23.0 software. First, data were tested for normal

distribution using the Kolmogorov-Smirnov Z test.
The groups’ means were compared using Student’s
t-test for normally distributed data and the Mann—
Whitney U test for non-normally distributed data.
In the comparison of qualitative data, Pearson’s
Chi-square test and Fisher’s exact test were used.
The results were evaluated at a significance level
of p<0.05. Age, sex, duration of follow-up, side of
lesion, meniscus and cartilage lesions and performed
treatment options, Lysholm activity score, IKDC
subjective knee evaluation form, thigh atrophy,
and range of knee joint motion were comparatively
evaluated between the two groups.

RESULTS

One hundred twenty-two patients with partial
ACL tears were divided into two groups according
to whether ACL reconstruction was performed.
Sixty-two patients underwent ACL reconstruction
and were determined as group 1, and 60 patients
did not undergo ACL reconstruction and were
considered group 2.

Among the 122 patients with partial ACL tears, it
was identified by the radiologist that the ALLs of 50
patients were ruptured, and 72 patients’ ALLs were
intact.

It was found that the ALLs of 36 patients in group
1 were ruptured, whereas 26 patients’ ALLs in this
group were intact. The ALL of 14 patients in group
2 were ruptured, and 46 patients’ ALLs in group 2
were intact (p<0.01) (Table 1).

In group 1, 45 patients had an anteromedial
bundle rupture, and 21 patients had a posterolateral

Table 1. — ALL status of the patients with ACL partial tears, sex, and side distribution in the groups

Partial ACL tears ACL No ACL P
Reconstruction Reconstruction
Group 1 Group 2
(n=62) (n=60)
ALL status ALL Ruptured 36 (58.06%) 14 (23.3%) <0.01
ALL Intact 26 (41.93%) 46 (76.6%)
Sex Male 55 (88.7%) 51 (85%) 0.6
Female 7 (11.29%) 9 (15%)
Side Right 33 (53.22%) 31 (51.66%) 0.86
Left 29 (46.77%) 29 (48.33%)
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Table 2. — Mean age and length of follow-up of the patients with ACL partial tears in the groups

ACL Reconstruction No ACL Reconstruction P
Group 1 Group 2
(n=62) (n=60)
Mean + SD (range) Mean + SD (range)
Age (years) 28.40 = 6.47 (18-39) 28.27+6.91 (17-38) 0.86
Length of follow-up 19.74 £ 6.85 (12-36) 19.13 £6.50 (12-35) 0.63
(months)

Table 3. — Lysholm activity score, IKDC subjective knee evaluation form, knee joint range of motion,
and differences between average thigh diameters of the patients with ACL partial tears

ACL Reconstruction No ACL Reconstruction P
Group 1 (n=62) Group 2 (n=60)
Mean = SD (range) Mean = SD (range)

Lysholm activity score average 96.23 £4.01 (86-100) 95.88 £ 4.06 (85-100) 0.662
IKDC subjective knee evaluation 93,97 £5.15 (84-100) 94.18 £ 4.33(85-100) 0.926
form averange

Knee joint range of motion (°) 135.9 £ 10.1 (120-150) 139.3 £10.3 ( 120-160) 0.064
Difference between thigh 0.99+0.79 (0-2.5) 0.85+0.72 (0-2) 0.346
diameters average (cm)

Table 4. — Meniscus and cartilage findings identified in the arthroscopic knee surgery of the patients with ACL partial tears

Lesion ACL Reconstruction | No ACL Reconstruction P
Group 1 Group 2
(n=62) (n=60)
Meniscal lesion Medial Meniscus 32 (51.61%) 35(58.33%) 0.64
Lateral Meniscus 22 (35.48%) 20 (33.33%)
Intact Meniscus 8 (12.9%) 5(8.33%)
Chondral lesion Chondral injury 10 (16.12%) 10 (16.66%) 0.93
Intact chondral 52 (87.09%) 50 (83.33%)
tissue

Table 5. — Distribution of repair or partial meniscectomy applied to meniscus pathologies of the patients with meniscus tears

Meniscus lesion Meniscus lesion
Group 1 (n=54) Group 2 (n=55)
Medial Meniscal Repair 25 (46.29%) 25 (45.45%)
Meniscus Partial meniscectomy 7 (12.96%) 10 (18.18%)
Lateral Meniscal Repair 15 (27.77%) 15 (27276%)
Meniscus Partial meniscectomy 7 (12.96%) 5(9.09%)
bundle rupture. Four-strand ACL reconstruction choose to preserve the intact bundle of the ACL to
was performed to patients with partial tears, using protect it as much as possible.
the hamstring tendons of that ligament, whichever The results of age, sex, duration follow-up, side of
ligament was torn. During reconstruction, we lesion, Lysholm activity, the IKDC subjective knee
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Table 6. — Distribution of localization of chondral injury and surgical treatment performed according to
the groups of the patients with chondral injury in the groups

Chondral injury
Group 1 (n=10)

Chondral injury
Group 2 (n=10)

assessment form, and knee joint range of motion
measurement, meniscus tears, chondral lesions,
treatment option of the meniscus and chondral
lesions, and also the difference in values in the
comparisons between thigh diameters showed no
statistically significant differences (p<0.05) (Table
1,2,3,4,5,06).

In one patient who had partial ACL rupture
and underwent ACL reconstruction, washing and
debridement were performed after determining
an infection in the early period. In the follow-up,
two patients had to undergo ACL revision surgery
because of graft failure, whose primary ACL
reconstruction was previously performed with
partial ACL ruptures. In two patients with intact
ALLs and partial ACL rupture, ACL reconstruction
was performed due to the partial ACL rupture
becoming a total rupture. All these patients were
excluded from the study because of the effect on
the results.

When the relation between the performance of
ACL reconstruction to patients with partial ACL
tears and ALL rupture was examined, it was found
the sensitivity and specificity were 72% and 63.8%,
respectively, and the positive and negative predictive
values were 58.06% and 76.6%, respectively.

Seventy-two percent of the patients with
partial ACL tears who had ruptured ALLs in MRI
underwent ACL reconstruction. Fourteen (23.3%)
patients had a partial ACL tear and ruptured ALL
in MRI but did not undergo ACL reconstruction.
In patients with partial ACL rupture, it must be
clarified that ALL rupture was associated with
performing ACL reconstruction. In other words,
ACL reconstruction was performed frequently in
patients with partial ACL rupture who also had ALL
injury ; ACL reconstruction was performed less
often in patients with ACL partial rupture without
ALL damage.
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Medial Femoral Condyle Microfracture 5 (50%) 4 (40%)
Lateral Femoral Condyle Microfracture 5 (50%) 6 (60%)
DISCUSSION

Surgical treatment was used more frequently in
patients with partial ACL tears who have underlying
ALL tears. In this publication, the ACL was
evaluated arthroscopically, and reconstruction was
applied to the patients with partial ACL ruptures
with more than 50% of the ACL tears. Conservative
treatment was applied to those with tears below
50%. MRIs of all these patients were evaluated
retrospectively by the radiologist, and it was found
that ALL were ruptured more frequently in patients
who underwent ACL reconstruction. The strengths
of this publication are that patient examinations
are carried out by a single orthopedist. It is the first
publication evaluating the status of ALL in patients
with a partial ACL tear.

The definition of partial ACL rupture and treating
surgical or conservative methods remain con-
troversial (7). Completion of partial ACL rupture,
which was followed by conservatively, was observed
(3). For this reason, patients with partial tears and
also ALL damage will increase completion of the
ACL rupture with new traumas. When the partial
ACL rupture turns to total ACL rupture, in patients
with ALL injury, ALL reconstruction should be
added to the ACL reconstruction in patients with
ALL damage (12).

Although the number of bundles that make up
the ACL in recent publications is controversial, the
general acceptance is that there are two (7). The
definition of partial ACL rupture is also controversial
(1). Partial tears are defined as one of the anteromedial
(AM) and posterolateral (PL) bundles being intact
when the other bundle is ruptured ; it is also defined
as the continuity of some of the tendons between
the femoral and tibial attachment of the ACL (73).
For the diagnosis of a partial tear, first, it should be
suspected in the physical examination. Then, it is
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evaluated with MRI, which is an advanced imaging
method.

In general terms, it was emphasized that MRI
findings might suggest a partial ACL tear ; however,
it has been shown in many publications that this is
not sufficient to make a final diagnosis (72-15). In a
study by Alioto et al., it was revealed that orthopedic
surgical intervention plans changed due to MRI
findings in 18% of patients (76).

The sensitivity and specificity of the tests used in
the physical examinations of patients are different.
The sensitivity of the Lachman test is 87%, and
its specificity is 93%, whereas the sensitivity of
the anterior drawer test is 48%, and its specificity
is 93%. The sensitivity of the PST is 61%, but its
specificity is 97%. Of these three tests, the PST has
the highest positive predictive value (77). We used
these three tests in outpatient follow-up and before
arthroscopic surgery. In our patients, we found pivot
test 1 positive and Lachman test 1 positive under
anesthesia.

The results of the pivot and Lachman test per-
formed on patients vary depending on the hem-
arthrosis and reactive synovitis in the knee. The
protective muscle action effect of the hamstrings
secondary to joint pain also contributes to the
variations of tests. Different results can be obtained
in the physical examination performed at different
times (18).

In recent studies, it was emphasized that
reasonable knee rotation control could not be
achieved with current ACL reconstruction methods
(19,20). Therefore, as a result of research, the ALL
was particularly useful in knee rotational stability
(21,22). However, in another recent study, it was
reported that ALL rupture harmed functional scores
and physical activity after single-bundle ACL
reconstruction (23).

Zhang et al. divided patients into three groups,
and they added single-bundle reconstruction to
group 1, double-bundle reconstruction to group 2,
and ALL reconstruction to group 3. They con-
cluded that the combination of anatomic ALL
reconstruction and ACL reconstruction increased
the postoperative clinical outcomes (24). Many ALL
reconstruction techniques have been described, and
promising early results are reported in clinics that

use the method (25-27). However, it is emphasized
in current publications that many studies are needed
to describe the ideal technique. Single bundle
reconstruction was done patient with partial ACL
tears ; no ALL reconstruction was performed in this
study.

In a publication by Helito et al., as a result of
MRI evaluations of adolescent patients with acute
ACL tears, it was found that there was ALL rupture
at a rate of 60.2% (28). In the present study, ALL
rupture was found at a rate of 40% in patients with
partial ACL tears in MRI.

Inthis study, patients with partial ACL ruptures and
also ALL ruptures were evaluated retrospectively ;
performing ACL reconstruction in these patients
was more frequent and statistically significant. If
the ALL is intact in patients with partial ACL tears,
the possibility of ACL reconstruction decreases due
to there being more stability.

The present study has limitations, including the
low number of patients, its retrospective design,
and the short follow-up period. The patient’s
age is included only in this publication ; other
variables have not been included in this study ; this
is another limitation. An experienced radiologist
needs to evaluate the ALL on MRI correctly.
Naturally, many factors are active when deciding
the treatment option for patients with partial
ACL ruptures ; additional injuries of the patient,
sportive expectations, patient’s age, athletic level,
socioeconomic level, and patient’s expectations are
essential. As a result, many different parameters are
valid when planning arthroscopic knee surgery. In
this study, we evaluated only ALL damage and tried
to examine the effect of patients with partial ACL
rupture. Future studies that examine the impact of
ALL in patients with partial tears are needed.

CONCLUSIONS

It was observed that ACL reconstruction was
applied more frequently in patients with partial ACL
tears who have underlying ALL tears. Therefore,
we believe that preoperative evaluations of ALLs
using MRI in patients with partial ACL tears are
essential for surgical planning. Surgical treatment
should be considered in the first place in patients
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with a combination of partial ACL and AL ligament
rupture.
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14.
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