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case report
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Treatment: Operative and nonoperative options were discussed. In view of the player’s recovery, nonoperative options
were pursued with a good result.
Uniqueness: Complete proximal rectus femoris avulsions
are rare. Our case contributes to the debate on whether elitelevel kicking and running athletes can return to full on-field
performance without surgery.
Conclusions: Complete proximal rectus femoris avulsions
can be treated effectively using nonoperative measures with
good preservation of function even in the elite-level athlete. In
addition, musculoskeletal ultrasound is an excellent tool for onsite evaluation and may help guide prognosis and management.

C

resistance-training program. At 5 months after the ﬁrst
injury, his symptoms were occasional soreness, achiness,
and mild swelling in the front of his thigh after repetitive
goal kicks or intense resistance training. He presented to the
athletic training room for evaluation by a physician and to
discuss using acupuncture to treat these symptoms.
On examination, his gait was nonantalgic with normal
stride length and cadence. He was able to perform toe walk,
heel walk, tandem gait, single-legged squat, and duck walk
without pain or asymmetry. Lumbar and hip range of
motion were full and without pain in all planes. A defect
was noted in the proximal anterior quadriceps bulk, which
increased with resisted knee extension and hip ﬂexion
(Figure 1). Manual muscle testing demonstrated 5/5
strength bilaterally in the L3–S1 myotomes. Resisted hip
ﬂexion, knee extension, and knee ﬂexion were symmetric
and without pain. Sensation to light touch was intact in the
L3–S1 dermatomes; patellar and Achilles tendon reﬂexes
were 2þ; toes were down-going; and bilaterally, he had no
clonus. Provocative testing demonstrated negative straightleg raise and consisted of ﬂexion, abduction, and externalrotation tests; ﬂexion, abduction, and internal-rotation tests;
Stinchﬁeld test; Scour test; and femoral nerve stretch
testing. On palpation, the proximal rectus femoris tendon
was absent, and a defect in the muscle with distal
redundancy was apparent. We used a dynamometer
(System 4 Pro; Biodex Medical Systems Inc, Shirley,
NY) to assess range of motion. Isokinetic testing demonstrated a deﬁcit of 10.8% during concentric hip ﬂexion at

omplete proximal rectus femoris avulsions are
infrequent. On-ﬁeld examination can be challenging and may lead to inexact recommendations for
rehabilitation and return to play. In addition to history and
physical examination, musculoskeletal ultrasound can
improve diagnostic accuracy and help direct management.

CASE REPORT

A previously uninjured 24-year-old National Collegiate
Athletic Association Division I soccer goalkeeper described
feeling as if he had been ‘‘hit with a baseball’’ in the front of
his right thigh during a goal kick. He continued to play, and
on the next kick, he reported feeling as if he had been ‘‘shot
in the leg.’’ He was removed from play, and the on-site
physician diagnosed a quadriceps strain without rupture.
The athlete had difﬁculty walking for 1 week and pursued
rehabilitation with ice, stretching, manual therapies, and a
graduated strengthening program for 2 weeks. He returned
to play, and while striking a goal kick 3 weeks later, he
described feeling similar but less severe pain. The athlete
was removed from play and underwent similar rehabilitation for 2 more weeks. He returned to full play
asymptomatic and again experienced pain in the anterior
thigh during a goal kick. Given the recurrent symptoms, he
underwent 8 weeks of intensive rest and rehabilitation,
including treatment of acute symptoms with rest and pain
management, followed by a progressive rehabilitation
program. He gradually returned to a full-kicking play and
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Objective: To present a case of ultrasonic diagnosis and
nonoperative management of a complete proximal rectus
femoris avulsion in a National Collegiate Athletic Association
Division 1 soccer goalkeeper.
Background: While delivering a goal kick, a previously
uninjured 24-year-old collegiate soccer goalkeeper had the
sudden onset of right anterior thigh pain. He underwent
rehabilitation with rapid resolution of his presenting pain but
frequent intermittent recurrence of anterior thigh pain. After he
was provided a definitive diagnosis with musculoskeletal
ultrasound, he underwent an extended period of rehabilitation
and eventually experienced complete recovery without recurrence.
Differential Diagnosis: Rectus femoris avulsion, rectus
femoris strain or partial tear, inguinal hernia, or acetabular
labral tear.

Figure 1. Photograph of the right thigh with a notable defect in the
region of the rectus femoris during resisted hip ﬂexion.

Figure 2. Ultrasound images of the left (unaffected) and right (affected) rectus femoris. A, The normal rectus femoris structure at the
anterior-inferior iliac spine and B, 10 cm distal in the midthigh. C, The remaining stump of the right rectus femoris and D, a region of
scarring 10 cm distal.
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608/s and 40.3% at 1808/s in the right limb. Concentric knee
extension demonstrated a 16.5% deﬁcit at 608/s and 12.0%
at 1808/s in the right limb.
Ultrasonic examination demonstrated a normal-appearing
rectus femoris in the left limb from the anterior-inferior
iliac spine to insertion on the patella (Figure 2A and B). In
the right limb, the direct head was torn at the musculotendinous junction, leaving a ‘‘stump’’ of attached tendon, and
the indirect head was avulsed completely from the
acetabular brim (Figure 2C). Approximately 10 cm distal
to the anterior-inferior iliac spine, extensive scar tissue with
invested neurovascular structures could be seen where the
rectus femoris was scarred onto the underlying vastus
intermedius (Figure 2D). With active knee extension, the
distal rectus femoris contracted, pulling on the scar tissue
without pain. Active hip ﬂexion resulted in a shortening of
the iliopsoas without activation of the rectus femoris.
In view of his excellent recovery but persistent deﬁcits on
isokinetic testing, he was encouraged to continue maximizing core, pelvic, and thigh strength and stability, and he

continued full participation, during which he reported no
deﬁcits or pain.
DISCUSSION
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Muscular injuries of the lower extremity, and quadriceps
strains speciﬁcally, are the leading injuries reported in elite
soccer players.1 Previous injury, advancing age, kicking
extremity, and incomplete or inappropriate rehabilitation of
previous injuries predict injury.2 The rectus femoris is at
particular risk for injury due to its biarthrodial nature and
high percentage of type II muscle ﬁbers. The direct head
attaches to the anterior-inferior iliac spine, and the indirect
head attaches to the acetabular brim. Hip extension and
knee ﬂexion elongate the muscle, and rapid concentric
contraction during initiation of a kick or explosive sprinting
may lead to strain, tear, or avulsion. Rectus avulsion
injuries that involve the apophysis are more common in
young athletes. However, as seen in our athlete, avulsion
through the substance of the tendon occurs in skeletally
mature athletes exposed to high-force muscle contractions.
Proximal avulsion has been reported at both the origin and
the musculotendinous junction.3,4 Our athlete possibly
experienced an initial partial tear, which converted to a
full avulsion and gradually retracted until it became scarred
in place during his prolonged rehabilitation. Gamradt et al5
suggested that nonoperative management of proximal
rectus femoris avulsion injuries predictably resulted in a
full and complete return to sport in National Football
League athletes, and that was our experience with this
soccer goalkeeper. Other researchers6,7 have suggested that
early operative management is preferable. Unlike early
operative repair for proximal hamstrings avulsions, which
has been well studied,8 operative management of proximal
rectus femoris avulsions has not been shown to be superior
to conservative treatment.
Any discussion of management is predicated on accurate
diagnosis. Our case highlights the complexity of ﬁeld-side
evaluation without diagnostic imaging. On initial evaluation, our player had intense pain but symmetric quadriceps
bulk. With rest and appropriate rehabilitation, he quickly
became pain free during training and scrimmage and
returned to full participation. The indication for early
imaging was minimal; however, we question if ultrasound
evaluation on game day or in the athletic training room
might have altered his management and possibly his
outcome. Ultrasound examination offers both static and

dynamic views of the quadriceps, and whereas it is
imperfect,9 it offers insight into the severity of a tear and
the presence of hemorrhage, bony avulsion, or retraction.
Given the low cost and expanding availability of the
technology, it is an excellent ﬁrst step in evaluation.10
More research is needed to guide sports medicine
providers in the best management of proximal rectus
femoris avulsions. Our case provides further evidence that
nonoperative management is an effective approach, even in
an elite collegiate soccer player. It also highlights the
potential value of early ultrasound evaluation in prompt and
accurate diagnosis.

