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Is magnetic resonance imaging reliable for the evaluation of the
ruptured or healed anterior cruciate ligament?
Manyetik rezonans görüntüleme yırtık veya iyileşmiş ön çapraz bağın
değerlendirilmesi için güvenilir midir?
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ABSTRACT
Magnetic resonance imaging (MRI) is the preferred imaging
technique to evaluate the intact, ruptured or healed anterior
cruciate ligament (ACL). However, its effectiveness in the
diagnosis of chronic tears with synovialization has not been
searched. During conservative treatment of torn ACL, there
is a reparative process with proliferation of synovial scar
tissue which may produce a bridge. This healing, so called
synovialization, may cause ACL to be misdiagnosed as intact
on MRI. This is true for old ruptures of ACL. Magnetic
resonance imaging is reliable in the evaluation of acute ACL
ruptures. However, MRI is not reliable to evaluate the stability
of the healed ACL after conservative treatment, and the
ruptures due to degenerated ACLs.

ÖZ
Manyetik rezonans görüntüleme (MRG) sağlam, kopmuş veya
iyileşmiş ön çapraz bağ (ÖÇB) değerlendirilmesinde tercih
edilen yöntemdir. Ancak sinovyalizasyon ile birlikte olan
kronik yırtıkların tanısındaki etkinliği araştırılmamıştır. Yırtık
ÖÇB’nin konservatif tedavisi sırasında, bir köprü oluşturabilen
sinovyal skar dokusu proliferasyonu ile birlikte onarım süreci
vardır. Sinovyalizasyon denilen bu iyileşme MRG’de ÖÇB’ye
sağlammış gibi yanlış tanı konulmasına neden olabilir. Bu, eski
ÖÇB yırtıkları için doğrudur. Manyetik rezonans görüntüleme
akut ÖÇB yırtıklarının değerlendirilmesinde güvenilirdir.
Ancak, MRG konservatif tedaviden sonra iyileşmiş ÖÇB
ve dejenere olmuş ÖÇB’lere bağlı yırtıkların stabilitesinin
değerlendirilmesinde güvenilir değildir.
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Anterior cruciate ligament (ACL) injuries are
common and the economic impact of these injuries
is high.[1,2] However, we still do not know the optimal
management of a torn ACL of the knee.[3]
There are studies reporting poor capacity for
primary healing after the rupture of ACL.[4,5] Woo et
al.[5] demonstrated that midsubstance ACL injuries
have limited healing ability.
However, there are also some reports showing
spontaneous healing after the rupture of ACL.[6,7]
Two patients who were reported in one of these
papers had a distal or a proximal tear; thus, these
conditions for healing may be favorable.[6]

Magnetic resonance imaging (MRI) is the
preferred imaging technique to evaluate the intact,
ruptured or healed ACL. However, its effectiveness
in the diagnosis of chronic tears with synovialization
has not been specifically analyzed.[8]
We had some conservatively treated patients with
ruptured ACLs due to trauma whose ACLs looked
healed on the MRI are associated with variable
degrees of insufficiency in physical examination,
and some of them required reconstruction surgery
(Figures 1 and 2).
We
also
had
some
patients
with
unicompartmental osteoarthritis of the knee for
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Figure 2. (a, b) Voluntary anterior translation of the right leg.
(c) Positive anterior drawer test of right knee. (d) Negative
anterior drawer test of left knee.

Figure 1. (a, b) Magnetic resonance imagings showing
complete rupture of anterior cruciate ligament due to trauma
in T1 and T2-weighted sagittal image. (c, d) Magnetic
resonance imagings showing complete healing of anterior
cruciate ligament in T1 and T2-weighted sagittal image 4.5
years later.

whom unicompartmental knee replacement was
planned. Magnetic resonance imaging of those
patients revealed intact ACLs (Figure 3). However,
physical examination showed some degrees of
instability in those patients. Radiograms with valgus
stress revealed instability similar to the instability
obtained with pivot shift test (Figure 4). During
surgery, their ACLs were almost totally ruptured
due to degeneration and they required total knee
replacement.

It is well known that an injury to a ligament
results in a situation that the ligament function
is restored by the formation of scar tissue that is
biologically and biomechanically inferior to the
tissue it replaces. Arnoczky et al.[9] reported that the
mechanical and ultrastructural properties are not
completely normal even one year after dissection of
the ligament regardless of the treatment modality.
Conclusion
Magnetic resonance imaging is reliable in the
evaluation of acute ACL ruptures. However, MRI
(a)

(b)

Why do we misdiagnose status of anterior
cruciate ligament in the evaluation with
magnetic resonance imaging?
During conservative treatment of torn ACL, there
is a reparative process with proliferation of synovial
granulation scar tissue which may produce a bridge.
This healing, so called synovialization, may cause
ACL to be misdiagnosed as intact on MRI. This is
true for old ruptures of ACL. Synovialization can
be diagnosed with arthroscopy; however, this is an
invasive procedure.

Figure 3. (a, b) Magnetic resonance imagings showing almost
intact anterior cruciate ligament but some signal changes due
to degeneration in T1 and T2-weighted sagittal image.
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Figure 4. (a) Radiogram showing unicomparmental (medial) osteoarthritis of right knee;
(b) Radiogram taken with valgus stress showing instability similar to instability obtained with pivot
shift test of same knee.

is not reliable to evaluate the stability of the healed
ACL after conservative treatment, and the ruptures
due to degenerated ACLs.
What can we do to avoid misdiagnosis in the
evaluation of anterior cruciate ligament?
First of all, we have to pay attention to the
complaints of the patients. These may lead us for a
better evaluation.
We also recommend that the degree of instability
should be evaluated by physical examination,
including anterior drawer test, Lachman test and
pivot shift test. The relationship between the MRI
and physical examination findings may be also
helpful for a better diagnosis of ACL rupture.
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