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Abstract
Background: Rupture of the proximal rectus femoris tendon has been well documented in the literature because of a bony avulsion of the anteroinferior iliac spine predominantly in the active adolescent population. Most of these ruptures are treated non-operatively with good functional outcomes.
However, when conservative treatments fail, surgery is an option.
Purpose: To describe a rare case of successful surgical management of a chronic ruptured proximal rectus femoris tendon.

Results: The patient progressively returned to competitive sports without any symptoms at four months post tendon repair. At final follow-up two
years after surgical repair, the patient has a University of California, Los Angeles activity score of 10, and a Non-Arthritic Hip Score of 95/100.
Conclusion: Tendon avulsion of the rectus femoris muscle is a rare entity in the adult population. Surgical management of chronic tendon avulsion
of the rectus femoris proved to be efficient and can be recommended when conservative treatment fails.
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Introduction
Rupture of the proximal rectus femoris tendon has been well
documented in the literature as a result of a bony avulsion of the
antero-inferior iliac spine (AIIS) predominantly in the active adolescent population. Most of these ruptures are treated non-operatively with good functional outcomes. The following is a rare case
of a chronic tendon rupture of the direct head of the rectus femoris
muscle presenting with significant muscle retraction in a soccer
player managed surgically.

Case

A 23-year old male competitive college level soccer player with
no past medical history consulted for chronic left hip pain that
started more than a year earlier. The initial onset of his symptoms
was due to an acute hyperextension and external rotation injury of
his hip while trying to strike the ball with his left foot 14 months
ago. He recalled having his toes struck the ground first causing a
shooting and stretching pain up his left thigh. A quadriceps strain
was diagnosed at the time, and the player returned to play a couple months later, after a short period of immobilization, no weight
bearing and physical therapy. Unfortunately, the patient continued
to experience mild to moderate pain localized at the supero-anteri
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or aspect of his left thigh. Pain was induced with hip flexion while
running or striking the ball.

On physical exam, the upper part of the left quadriceps was
atrophic at the tensor fascia latae and sartorius interval. Acute pain
was solicited with palpation of the AIIS. Quadriceps forces were
slightly diminished to 4+/5 on the left side with symmetric 0˚ to
110˚ of active hip flexion. Hamstring and gluteal muscles forces
were normal.

The standing and lying down radiographs of his pelvis and left
hip revealed a normal hip joint, with no sign of heterotopic calcification. The magnetic resonance of the left hip and thigh revealed
a complete tear of direct head of the rectus femoris muscle at its
proximal myotendinous junction (Figure 1). The proximal third of
the rectus femoris appeared atrophic with fatty replacement. Proximal retraction was measured at 10cm. No other muscle or bony
anomalies were observed. Since the conservative approach remained unsatisfactory for his athletic requirements, surgical repair
was proposed to the patient with the expectative that his condition
would either improve or remain the same after surgical repair. The
patient understood these limitations and underwent surgery three
months later.
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Figure 1: MRI showing left hip rectus femoris tendinous avulsion. Yellow arrow shows retracted rectus tendon on T1 coronal view while the
white arrow points to the atrophic and fatty replacement in the rectus on an axial T2 Fat saturation view.

Figure 2: Artistic rendition of a longitudinal tear between direct and indirect head of the rectus femoris tendon of a left hip depicted as an
obturator view of the iliac wing. A V-Y advancement technique (A and B) is shown to demonstrate proximal migration of the tendinous stump
for direct repair to the AIIS using a bony anchor (C).

A classic anterior approach of the hip (Smith-Peterson) was
used to explore the injury site and to dissect the scar tissues around
the proximal aspect of rectus femoris muscle. After mobilizing the
ruptured direct head of the proximal tendon, we observed that the

indirect head remained intact at its origin on the superior and lateral aspect of the acetabulum. The signal highlighted by the magnetic
resonance imaging at the level of the myotendinous junction was
in fact a longitudinal tear in the rectus tendon between the distally
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migrated direct head and the intact indirect head (Figure 2A). The
gap between the direct head and the AIIS was approximately 10cm.
With the hip at 45˚ of flexion, the direct head was mobilized proximally using a V-Y technique (Figure 2B), regaining full length, and
re-attached solidly to the AIIS using a 5.0mm bone anchor (Arthrex
Inc., Naples, Florida, USA) (Figure 2C). The hip was immobilized in a
rigid hip abduction brace with the hip flexed at 40˚ and with abduction locked at 10˚. Surgery was well tolerated, and no complications
occurred except for a residual hypoesthesia at the incision site due
to stretching of a medial branch of the lateral cutaneous femoral
nerve during the surgical approach.

Post-operatively, the patient was immobilized for 10 days at
40˚ of hip flexion before initiating physical therapy and progressive
movements from 30 to 40˚ of hip flexion. At four weeks, the brace
was removed, and the patient was able to reach full extension of his
hip gradually with mild residual pain and quadriceps tightness. Full
weight bearing without the brace was allowed, and he started stationary bicycle. At two months, the patient was allowed full range
of hip motion, and reinforcement exercises with elastic bands were
initiated. Finally, the patient was pain free and reached full range of
hip motion after three months. His Non-Arthritic Hip Score (NAHS)
was 95/100. Forces were symmetrical for both hips and knees. The
patient progressively returned to competitive sports without any
symptoms at four months post tendon repair. At final follow-up two
years after surgical repair, the patient has a University of California,
Los Angeles (UCLA) activity score of 10, and a NAHS of 95/100. He
experiences slight hip flexor stiffness when warming up and feels
unable to achieve pre-injury sprinting speed.

Discussion

Groin injuries account for 2 to 5% of traumatic injuries in
athlete and have a broad differential diagnosis including muscle
strains, tendon avulsion fractures, stress fractures, osteitis pubis,
abdominal wall defects, hip and labral pathologies, sports hernias,
snapping syndromes and trochanteric bursitis [1-7]. Muscle strains
are the most common lower limb injury in this athletic population
[1,3-7]. The hamstrings and the rectus femoris muscles are the
most commonly involved [8]. Clinical history, mechanism of injury
and physical examination are still the cornerstone to the diagnosis.
With advancement in technologies, magnetic resonance imaging
proved to be the investigation of choice to confirm soft tissue lesions and for preoperative planning [9], even though plain radiograph, echography and computed tomodensitometry scan are still
valuable [10,11]. Most muscle strain injuries are treated successfully non-operatively with immobilization and aggressive physiotherapy regimen [12-14]. Surgical intervention is mostly reserved when
the conservative treatment has failed or when specific indications
and patient related requirements prompt acute repair [15,16].
Rectus femoris tendon avulsion at its origin, the AIIS, is a rare
entity [17-19]. Anatomical, histological and bio kinematic factors
predispose the rectus tendon for this type of injury [20,21]. All four
quadriceps muscles are inserted on the anterior tibial tuberosity
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via the patello- quadricipital tendon complex, while only the rectus
femoris muscle origins from a pelvic insertion via its direct and indirect head. The vastus muscles (medial, lateral and intermediate)
originate from various positions along the femoral shaft. The origins
of the direct and indirect head joining to form the conjoint tendon of
the rectus femoris muscle are well documented [19,20,22,23]. The
direct head stem from the AIIS crossing the anterior margin of the
acetabulum while the indirect head lays on the superior ridge of the
acetabular in a constant pattern [24]. Spanning two joints (hip and
knee) and with high type II collagen fibers concentration, the rectus
femoris muscle is at greater risk of tendon rupture than the other
quadriceps muscles [21,25]. Therefore, rapid eccentric contraction
of the quadriceps at maximum hip extension and knee flexion puts
it at greatest risk [20,26-28]. Such mechanisms are replicated in
sprinting and kicking which are the typical sports faced with these
injuries. In their magnetic resonance study of 17 cases of proximal
rectus femoris tendon injuries, Ouellette et al. [19] assessed anatomical strain patterns. Sixteen cases had indirect head injuries, 5
had direct head injuries and the conjoint tendon was injured in only
3 cases. Therefore, a progressing sequence model of injury from the
indirect head, to the direct head, to the conjoint tendon of the rectus
femoris was proposed.

Most rectus femoris avulsions occur in the pediatric athletic
population [18,29-31]. Adolescents are more prone to pelvic tuberosity avulsion since their tendon strength is greater than the
epiphyseal strength [18]. Rossi & Dragoni [18] evaluated 203 cases
of bony avulsion of the pelvis in the adolescent athletic population.
AIIS avulsion accounted for 22% of the injuries and was the second
most frequent injury behind hamstrings avulsion. Soccer (40%),
athletics (22%) and tennis (22%) were the most frequent sport
causing AIIS avulsion. Only two of the 45 patients with AIIS avulsion
underwent surgical repair. Unlike the pediatric population, strains
reported in the adult population occur mostly at the myotendinous
junction or at the tendon itself in cases of degenerative diseases
[32-34]. Gamradt et al. [17] reported 11 cases of rectus femoris
avulsion injuries over the 1986 and 2006 period in the American
National Football League (NFL). All were treated non-operatively
with full return to play within 6 to 12 weeks. Few complications
to conservative treatment were reported in the adult or pediatric
population such as heterotopic ossification, AIIS non-union, chronic pain and decreased hip range of motion [35].
Surgical intervention for complete rectus tendon or AIIS avulsion has been reserved for specific indications such as significant
bony fragment displacement, severe soft-tissue damage, associated
labral tear, both tendon ruptures, AIIS non-union, heterotopic ossification, chronic pain and high postoperative goals in competitive
athletes [18,36-45]. Only few cases of acute and chronic complete
tendon strains without AIIS avulsions have been treated surgically
following specific indications with good results in the adult population [36,37,40,41]. All were approached via the anterior muscle
interval (Smith Peterson) with different fixation techniques to reduce the bony fragment or to repair the tendon. Direct permanent
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sutures, sutures through bone tunnels, cerclage wiring, cancellous
screws with washer, and bone anchors were used in these cases
with good functional results [42-45]. Augmentation with plasma
rich in growth factors at the end of the procedure was also suggested with good results [36,43]. Double-row anchors technique was
also suggested similarly to rotator cuff repair in shoulder surgeries
[42]. Lateral cutaneous femoral nerve hypoesthesia was the only
specific surgical complication reported and all patients recovered
from it. It was acknowledged that this complication, similarly to our
case, results from the surgical approach rather than the tendon fixation. The recent technical note by Dean et al. suggest the possible
indications, surgical approach, technical procedure and post-operative management of proximal rectus femoris tendon rupture [42].
For the surgical management of this case, we elected to use a
combination of hip flexion and a V- Y tendinous advancement to
palliate the 10cm gap between the direct head and the AIIS [46].
Tendon autograft or allograft had been considered and would
have represented other valid options [46]. Since local tissues were
judged as sufficient, we felt that the V-Y technique was preferable
than creating another insult elsewhere or introducing an interposition graft. The direct tendon was advanced to close a 4cm gap after
the V-Y technique. Therefore, rectus femoris muscular stretching as
well as hip flexion at 40˚ was necessary to restore full length. Only
one acute case reported encountering a similar significant tendinous retraction (8cm) [37]. It was a partial tear of the direct tendon with some proximal tendon fibers left anchored to the AIIS. A
side-to-side tendon repair technique was enough for the repair in
that case. The choice of suture anchor fixation was constant with
similar cases [36,37], except for Straw [32] who used direct sutures
and for Bottoni [41] who used bone tunnels. The later cases did not
present with significant muscle retraction however. We believe that
suture anchors were a valid option to fix the tendon solidly for our
case since significant stress was applied to our repair due to length
restoration with the VY technique.

To our knowledge, no immobilization and rehabilitation protocols have been established for the surgical management of this
type of injury since there are only few cases reported. All other
surgical cases used a knee immobilization device with toe-touch
or a no weight-bearing regimen for 4 to 8 weeks, followed by progressive rehabilitation [36,37,41,45,47]. Return to activity varied
between 4 to 8 months, which was like conservative management
[17,35,38,48]. In our case, due to significant retraction and the
chronic aspect of the injury, hip immobilization at 40˚ of flexion in
a hip brace was inevitable to reduce tendon tension at the repair
site and to restore muscle length gradually. In our opinion, a knee
immobilizer does not offer adequate control of the hip position and
thus any protection to the repair site. The patient progressively returned to soccer practice after three months and was able to play
with full capacity at four months.

Conclusion

Tendon avulsion of the rectus femoris muscle is a rare entity in
the adult population. In the acute setting, surgical management has
yet to prove a reduction in rehabilitation time over the conserva-
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tive treatment or an improvement in functional outcomes. Further
research is indicated to support the surgical option in the acute
rectus femoris tendon injury. In the case presented, failure of the
conservative treatment due to significant muscle retraction and the
objective to return to a high-level competitive soccer was dual surgical indications. Surgical management of chronic tendon avulsion
of the rectus femoris proved to be efficient and can be recommended when conservative treatment fails.
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