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Clinical case
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Isolated femoral avulsion fracture at the medial head of the
gastrocnemius muscle in a skeletally immature gymnast

Fractura por avulsion femoral aislada en la cabeza medial del miusculo
gastrocnemio en un gimnasta esqueléticamente inmaduro

Carabajal-Mattar M,* Azalim B,* Masquijo J*

Sanatorio Allende. Cérdoba, Argentina.

ABSTRACT. Avulsion fractures of the medial head
of the gastrocnemius muscle are extremely uncommon,
with only a few cases documented in medical literature.
We present a case involving a 12-year-old female gymnast
who experienced acute pain in the back of her knee after
a training incident. Initial radiographs did not reveal any
abnormalities, prompting further imaging for accurate
diagnosis. Advanced imaging identified an avulsion fracture
at the posteromedial aspect of the femur, originating from
the medial gastrocnemius tendon. The patient underwent
conservative treatment. At the three-month follow-up, she
had returned to gymnastics without any symptoms. At the
two-year follow-up, she remained asymptomatic and had
fully resumed her pre-injury level of athletic performance.
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RESUMEN. Las fracturas por avulsion de la cabeza
medial del musculo gastrocnemio son extremadamente
poco frecuentes, con solo unos pocos casos documentados
en la literatura médica. Presentamos el caso de una
gimnasta de 12 afos que experiment6 un dolor agudo en
la parte posterior de la rodilla tras un incidente durante
el entrenamiento. Las radiografias iniciales no revelaron
ninguna anomalia, lo que motivé la realizacion de mas
pruebas de imagen para obtener un diagndstico preciso.
Las pruebas de imagen avanzadas identificaron una
fractura por avulsion en la cara posteromedial del fémur,
originada en el tendon medial del gastrocnemio. La
paciente fue sometida a un tratamiento conservador. En la
revision realizada a los tres meses, habia vuelto a practicar
gimnasia sin presentar ningin sintoma. En la revision
realizada a los dos afos, seguia sin presentar sintomas y
habia recuperado por completo su nivel de rendimiento
deportivo anterior a la lesion.
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avulsion, gimnasta.

Level of evidence: IV

* Department of Pediatric Orthopaedics. Sanatorio Allende. Cordoba, Argentina.
* Hospital Universitario Ciencias Médicas. Minas Gerais, Brazil.

Correspondence:

Dr. Javier Masquijo

Department of Pediatric Orthopaedics, Sanatorio Allende, Independencia 757, Cérdoba, Argentina.
E-mail: jmasquijo@gmail.com

Received: 08-27-2024. Accepted: 09-17-2024.

How to cite: Carabajal-Mattar M, Azalim B, Masquijo J. Isolated femoral avulsion fracture at the medial head of the gastrocnemius
muscle in a skeletally immature gymnast. Acta Ortop Mex. 2025; 39(6): 405-409. https://dx.doi.org/10.35366/121821

www.medigraphic.com/actaortopedica



Carabajal-Mattar M et al.

Abbreviations:

ACL = Anterior Cruciate Ligament
MLKI = Multiligament Knee Injury
PCL = Posterior Cruciate Ligament

Introduction

Participation in organized sports among children and
adolescents is increasingly popular. Many children are now
starting sports at younger ages and competing at higher
levels. This shift has resulted in heightened expectations
for young athletes, who face increased training loads,
early sports specialization, and the pressure of year-round
competition. As a result, there has been a notable rise in the
incidence of sports-related injuries among this age group.'
These injuries can range from growth plate injuries, to
more severe conditions such as ligament tears and avulsion
fractures. Avulsion fractures in the pediatric knee are
commonly seen due to the vulnerability of the growing
skeleton, where tendons or ligaments pull off a fragment of
bone. Among the most frequent are fractures of the tibial
tuberosity, which often occur during activities that involve
explosive jumping or running, and fractures of the tibial
eminence, typically associated with sports-related Anterior
Cruciate Ligament (ACL) injuries.’ Another example is the
sleeve fracture of the patella, where a small portion of bone
is avulsed along with the periosteum. Avulsion fractures of
the medial head of the gastrocnemius muscle are extremely
rare, with few cases reported in the literature.***’ To the best
of our knowledge, only two adolescent cases*” have been
documented in English-language publications, highlighting
the scarcity of available data on this type of injury.

We report the case of a 14-year-old gymnast who
sustained an avulsion fracture of the medial head of the
gastrocnemius muscle. Our article includes details on
the mechanism of injury and treatment, highlighting the
importance of early diagnosis and proper management.
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Case report

A 12-year-old female gymnast presented with acute pain
on the back of her left knee sustained during training. Initial
radiographs were unremarkable (Figure /), prompting
further imaging for a definitive diagnosis. A computed
tomography (CT-scan) revealed the bone component of the
lesion and the degree of displacement (Figure 2). Magnetic
resonance imaging demonstrated an avulsion fracture at the
posteromedial aspect of the femur arising from the origin of
the tendon of the medial gastrocnemius muscle (Figure 3).
There were no associated injuries or tears to the medial head
of the gastrocnemius muscle.

Figure 1: Non-weight bearing anteroposterior and lateral X-ray of the left
knee of a 12-year-old female shows no evidence of a fracture or avulsion
injury.

Figure 2:

Axial CT-scan and 3D
reconstruction confirming
the avulsion fracture at
the medial head of the
gastrocnemius muscle.




Isolated femoral avulsion fracture

MR imaging of the left knee including:

sagittal T2 fat-suppressed and

axial proton density fat-suppressed
images demonstrate an 11 x 3 mm
mildly posteriorly displaced avulsion
fracture at the posteromedial aspect of
the femur arising from the origin of the
tendon of the medial gastrocnemius

muscle (arrow), with associated traumatic

bone marrow edema close to the distal
femoral physis (arrowheads).

Table 1: Studies reporting cases of femoral avulsion fracture at the medial head of the gastrocnemius muscle.

Author Patterson et al.* Mio et al.® Hirotsu et al.® Machara et al.” Current case
Journal (year) Skeletal Radiology JBIS Am (2016) Journal of JBIS Am (2004) -
(2014) Medical Case
Reports (2019)
Age (years) 14 51 15 26 14
Gender Male Male Male Male Female
Sports Wrestling NR Soccer Skiing Gymnastic
Mechanism Indirect trauma Direct trauma Direct trauma Indirect trauma Indirect trauma
(motorcycle (Soccer)
accident)
Associated injuries No ACL tear, PCL MCL, PCL No No
tear, MCL tear, partial tear
fracture of inferior
pole of the patella
and anterolateral
corner of the tibial
plateu fracture
Treatment Non-operative ORIF ORIF ORIF Non-operative
Evolution/ Good/No Good-Grade-3 Good/posterior Good/No Good/No
complication posterior instability drawer test
and grade-3 slightly positive
anterior instability
remained because
of the insufficiency
of the PCL and the
ACL, for which
a second-stage
reconstruction
is planned
Return to Sports Two months NR - NR Three months

ACL = Anterior cruciate ligament. MCL = Medial collateral ligament. NR = Not reported in the study. ORIF = Open reduction internal fixation. PCL = Posterior cruciate
ligament.

The patient received conservative treatment. She adhered
to a regimen that included rest, immobilization with a
locking brace in extension for three weeks, physiotherapy,
and a gradual return to activity. At the three-month follow-

up, the patient had returned to gymnastics and reported no
symptoms. At the two-year follow-up, the patient remained
asymptomatic and had fully resumed her pre-injury level of
athletic performance.
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Discussion

Avulsion fractures of the medial head of the
gastrocnemius muscle are infrequent and present unique
diagnostic and treatment challenges. This rare injury can
occur either in isolation or as part of a more complex
Multiligament Knee Injury (MLKI). In isolated cases, the
fracture typically results from a combination of eccentric
contraction of the gastrocnemius during knee extension and
foot plantar flexion on a forcibly externally rotated tibia.®’
When associated with MLKI, hyperextension combined
with severe valgus stress likely contributes to the injury
by increasing mechanical tension on the medial head of
the gastrocnemius.®'” To the best of our knowledge, only
two cases of isolated avulsion fracture involving the origin
of medial head of the gastrocnemius muscle have been
reported in the literature, and only two more in the context
of MLKI (Table 1).

The gastrocnemius muscle, originating from the medial
epicondyle and the posterior surface of the medial condyle
of the femur, plays a vital role in knee function. The medial
head, thicker and wider than its lateral counterpart,’
contributes to preventing forward tibial translation during
dynamic activities such as running and jumping.'” While
static stabilizers such as the Posterior Cruciate Ligament
(PCL) and the posteromedial capsule provide essential
resistance against tibial posterior subluxation at various
angles of knee flexion' the gastrocnemius muscle’s role in
posterior stability has been highlighted in electromyographic
studies, particularly in PCL-deficient knees.'* A nonunion
avulsion fracture of the medial gastrocnemius may
compromise knee stability by imposing additional stress on
static stabilizers, potentially leading to chronic instability
or increasing the risk of ligamentous injury during physical
activities.

Given the rarity of this condition, maintaining a high
index of suspicion is paramount, particularly in patients
presenting with pain localized to the popliteal fossa during
hyperextension, difficulty with knee flexion, and minimal
effusion. In high-energy trauma scenarios involving valgus
and hyperextension forces, the possibility of posteromedial
instability should prompt further investigation. X-rays
alone may fail to detect this condition, necessitating the
use of advanced imaging modalities. Magnetic resonance
imaging, in particular, offers a comprehensive assessment
by differentiating between potential diagnoses, identifying
associated ligament or meniscal injuries, and detecting
osteochondral fractures.””' Although CT lacks the
sensitivity for soft tissue evaluation, it remains crucial
for assessing the avulsion fragment’s characteristics and
planning surgical intervention, when necessary, especially
through 3D reconstruction.'”

Nondisplaced avulsion fractures can be treated
conservatively with satisfactory outcomes. Patterson
reported a similar case of a 14-year-old wrestler treated
conservatively,’ though details of nonoperative management
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were not provided. Our case was treated with a knee
immobilizer for three weeks, followed by physiotherapy
and a gradual return to activity. Both patients returned to
sports at two and three months, respectively, and remained
asymptomatic. Displaced fractures or those associated
with MLKI may require surgical intervention to address
ligamentous injuries and perform internal fixation of the
fracture.

Conclusion

The management of avulsion fractures of the medial
head of the gastrocnemius requires careful consideration
of the injury’s complexity and the patient’s clinical
presentation. While conservative treatment can be effective
for nondisplaced fractures, ensuring a successful return to
activity, displaced fractures or those occurring within the
context of MLKI may require surgical intervention. Early
and accurate diagnosis, supported by appropriate imaging
techniques, is critical in guiding treatment decisions and
optimizing outcomes. Given the potential for this injury to
destabilize the knee and predispose to further ligamentous
damage, clinicians should remain vigilant in both acute and
chronic cases, particularly in athletes or individuals exposed
to high-energy trauma. Further case studies and research
will be instrumental in refining our understanding and
management of this rare yet significant injury.
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