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Arthroscopically assisted reduction and internal
fixation of a femoral anterior cruciate ligament
osteochondral avulsion fracture in an 11-year-old girl

A case report
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Abstract

occurrence in immature patients.

and tight haemarthrosis.

functional exercises postoperatively.

range of motion.

Patient concerns: In this case report, we present an 11-year-old girl who suffered an ACL femoral attachment avulsion fracture
after pivoting her knee during riding. A comprehensive formal evaluation of the knee was impractical due to the persistence of pain

Diagnoses: Femoral anterior cruciate ligament osteochondral avulsion fracture.

Interventions: We used Two No.2Ethibond sutures to pick up the osteochondral fragment and passed across the lateral
femoral condyle to come out laterally and fixed with a tie proximally, and we recommended the patient perform reasonable

Outcomes: The patient had no pain, instability, or activity limitations after 24 months of surgery. Physical examination of the
patient revealed full and symmetric ROM, and normal Lachman and pivot shift test performance.

Lessons: ACL avulsion fractures can be accurately treated with arthroscopic reduction and sutures via an inside-out technique,
which can reduce the risk of persistent ligamentous laxity and reduce open surgery-related morbidity.

Abbreviations: ACL = anterior cruciate ligament, CT = computed tomography, MRI = Magnetic resonance images, ROM =

Keywords: anterior cruciate ligament, arthroscopic assistance, case report, femoral avulsion fracture, knee injuries

Rationale: The anterior cruciate ligament (ACL) is relatively rarely injured in children and adolescents, accounting for just 05)
of all ACL rips that occur. Avulsion fractures are more common in youngsters because their ligamentous structures are known to
be stronger than their physical insertion sites. Tibial eminences have been reported to be the sites of most ACL avulsions, and
both cartilaginous and osteochondral avulsion fractures have been observed, whereas the latter occurs more commonly. On the
other hand, femoral osteochondral avulsion fractures of the ACL in children are uncommon, as only a few studies describe their

1. Introduction

Children and adolescents suffer from fewer ACL injuries than adults,
accounting for only 0.5% of all ACL tears.!!! Furthermore, as the
ligamentous structures are stronger than their osseous attachments
among children and adolescents, bone avulsions are more com-
monly seen than intrasubstance ligament injuries; characteristically
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from the ligament’s tibial connection, resulting in a tibial spine avul-
sion fracture.>* On the other hand, avulsions of the ACL origi-
nating from the femoral are uncommon, with only thirteen cases
reported in the literature.>"'7 In this study, we describe the case of
an 11-year-old girl who suffered an ACL femoral ending osteo-
chondral avulsion injury which was treated arthroscopically with
sutures applied from an inside-out pattern.
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2. Case report

A girl (11 years old) suffered from a curving injury in her right
knee while freeing. She quickly had a torment and uneasiness
in her knee, as a result, she could not broaden her joint. A full
accurate assessment of her knee was impractical because of
torment and strained haemarthrosis. The magnetic resonance
imaging (MRI) scans of the right knee showed an ACL rupture
at its femoral origin and a significant lateral femoral condyle
contusion (Fig. 1). Computer tomography (CT) scans were con-
ducted to better understand the injury. According to the scan
images, there was a comminuted fracture of the posteromedial
portion of the lateral femoral condyle near the proximal ACL

Figure 1. (A, B) MRI scan image of the right knee demonstrated a large lat-
eral femoral condyle contusion with an ACL rupture near its femoral origin.

Medicine

attachment within the intercondylar notch (Fig. 2). Based on
these findings, we decided to fix the fracture fragment surgically.

An avulsion of the ACL at the femoral end was confirmed
by diagnostic arthroscopy, with several bone fragments still
connected to the femoral portion of the ligament and no intra-
substance damage was observed (Fig. 3).

Under arthroscopic visualization, two No. 2Ethibond sutures
were sutured across the femoral end of the ACL, followed by
two 2.4 mm guiding pins with sutures drilled inside-out into the

A
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Figure 2. (A, B) CT scan image clearly shows that the lateral femoral con-
dyle had been fractured posteromedially within the intercondylar notch at the
proximal ACL junction.
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Figure 3. (A) In a diagnostic arthroscopy, the ACL was found to be avulsed
from the femur; (B) multiple bone fragments were found to be adhering to the
femoral section of the ligament; (C) the intrasubstance of the ACL remains
intact.

middle of the osseous defect of the lateral femoral condyle. By
passing the sutures over the lateral condyles of the femur and
coming out on the other side, we pulled back the fragment into
its natural anatomical position and tie it proximally. Following
the surgical repair, the ACL tension was clinically normal and
the ACL was restored (Fig. 4).

From the day following surgery, quadriceps setting and
straight leg raising exercises were recommended. Additionally,
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they were recommended to wear a knee immobilizer in a fully
extended position with the foot flat for the first 4 weeks post-
surgery. Crutches were allowed for partial weight-bearing. An
MRI revealed that the ACL morphology was good 4 weeks after
the surgical fixation (Fig. 5). Within 2 weeks, the patient was
recommended to wear a hinged knee brace that allowed her up
to sixty degrees of flexion. Six weeks later, the patient began for-
mal rehabilitation. After 3 months, the patient was able to walk
without the brace. Approximately, 24 months postsurgery, she
experienced no sign of pain, instability, or limitations of activity.
The physical examination revealed a full and symmetric range
of motion (ROM), as well as normal Lachman and pivot shift
tests, which evaluated the effectiveness of the procedure.

3. Discussion

ACL tears in children and teenagers are rare, making up just
approximately 0.5% of all ACL tears."! There are very few cases
of anterior cruciate ligament avulsions of the lateral femoral
condyle. The majority of ACL injuries in children are caused by
tibial eminence osteochondral avulsion fractures. ACL avulsions
at the femoral end are epidemiologically prevalent and are cat-
egorized into 2 types: cartilaginous avulsions®”! and osteochon-
dral avulsion injuries,*7%1%17 the latter of which occurred in
our patient whose case we presented in this study.

Increasing evidence indicates that ACL ruptures among chil-
dren are more common than previously thought and that poor
clinical outcomes are most likely related to conservative man-
agement of the case.®'®! ACL avulsion fractures of the femo-
ral condyle can be repaired openly using a medial parapatellar
incision and pullout sutures through drill holes, as reported by
many authors.>'* After that, an increasing number of specialists
performed arthroscopic repairs, resulting in excellent functional
results and cosmetic results as a long surgical scar is not left
behind.!10-12.1¢]

An ACL reconstruction in a skeletally young patient can cause
valgus deformity.!"” Treatment of osteochondral avulsion fractures
of the ACL is focused on bony union rather than reconstruction
of the ligament. Due to fragmentation, a suture repair was pre-
ferred over screw fixation. A transepiphyeal drill-hole of 2mm
in diameter (damaging 3% of the growth plate) did not cause a
persistent development interruption in the distal femoral growth
plate according to Mikela et al?® A drill hole of 3.2mm (dam-
aging nearly 7% of the growth plate) caused permanent growth
disruption and the shortening of the femur length. By using the
transosseous tunnels inside-out technique described in this study,
we observed that a very minor disruption of the growth plate of the
distal femur condyle has occurred.

Langenhan et al™! described the technique of arthroscopic reduc-
tion and internal fixation for the femoral avulsion fracture of the
ACL in a 14-year-old girl treated using K-wires. After 3 months, the
K-wire was detached, and there was no disruption of the growth
plate was seen. A bone plug or hardware across the growth plates,
according to Koman and Sanders,?! is suggested to be contraindi-
cated and should be refrained till the skeletal maturity is attained.
We, therefore, use No. 2Ethibond sutures to reattach the avulsed
fragment to its normal anatomical position and secure it with a
proximal tie. There was no disruption of the growth plate reported
24 months following surgery.

The incidence of midsubstance rips in young people has
been reported to increase as young people advance from young
adulthood to puberty. Despite osteochondral avulsions from
the ACLs femoral attachment point being infrequent, doctors
should be aware in this context too to ensure that the cases of
such type should be considered and treated as soon as possible.
Osteochondral avulsion fractures of the anterior cruciate liga-
ment are treated by hard association rather than by creating a
new tendon. Therefore, early diagnosis and treatment are vital,
as postponing could cause malunion. Additionally, failure in the
assessment of ACL-deficient knee will almost certainly result in
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Figure 4. (A) The sutures were inserted across the ACL's femoral end. (B)
The sutures were inserted across the lateral femoral condyle; (C) Avulsed
fragments were stitched back to their normal anatomical positions.

knee shakiness, which, according to Millett et al,?*! increases the
likelihood of related knee injuries.

4. Conclusions

In conclusion, in the present case study, the use of the arthroscopic
reduction technique and internal fixation by using sutures in an

Figure 5. (A) An MRI scan image of the Sagittal side revealed good morphol-
ogy of the ACL following the definitive fixation; (B) An MRI scan image of the
Coronal side showed good morphology after the definitive fixation.

inside-out fashion is a precise and successful treatment strat-
egy for treating fractures of ACL avulsion, which could assist in
preventing persistent ligamentous laxity and extremely durable
development aggravation.
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