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ports-related and overuse conditions may cause painful abnormalities that
include muscle and tendon tears, tendon avulsion, bone remodeling, and
stress fracture. Adductor insertion avulsion syndrome (AIAS), or thigh splints,
is a stress-related avulsive injury of the adductor muscles that occurs at the

posteromedial midfemoral diaphysis (Fig. 1).1,2 Repetitive avulsive stresses in AIAS
may result in a spectrum of findings, which include traction periostitis, osseous
stress reaction, and stress fracture.1

Bone scan findings in AIAS include linear uptake along the medial shaft of the
femur.3–5 The findings associated with AIAS on magnetic resonance (MR) imaging have
been described recently.1,2 They include bone marrow edema, adjacent enhancing
periostitis, and stress fracture of the posteromedial femoral diaphysis.1,2 Musculo-
skeletal sonography is commonly used to evaluate muscle and tendon injury.6 To our
knowledge, the sonographic findings of AIAS have not been described. We present the
sonographic findings in a patient with clinical and MR imaging evidence of AIAS.
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Case Report

Institutional Review Board approval was not required for
this study. Our patient was a 19-year-old female cheer-
leader and soccer player who had a 1-month history of
thigh pain that was accentuated with running and
relieved with rest. Radiographs of the femur showed
smooth, mature periosteal bone formation of the pos-
teromedial midfemoral diaphysis (Fig. 2A).

Sonography was performed (by a fellowship-trained
musculoskeletal radiologist with 5 years of experience in
musculoskeletal sonography) 5 weeks after onset of
symptoms with a 7-MHz linear transducer (HDI 3000;
Philips Medical Systems, Bothell, WA) to evaluate thigh
pain. Liberal acoustic transmission gel was used in place
of a standoff pad. Sonographic findings included cortical
irregularity surrounded by a hypoechoic area along the
posteromedial midfemoral diaphysis (Fig. 2, B and C).
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Figure 1. Illustration of the posterior left femur showing inser-
tion sites of the adductor muscles.

Figure 2. Images from a 19-year-old woman with AIAS. 
A, Anteroposterior radiograph of the right femur showing a
smooth, mature periosteal bone formation (open arrow) of the
medial femoral cortex. B and C (opposite page), Axial (B) and
sagittal (C) sonograms of the posteromedial midfemoral diaph-
ysis (F) showing cortical irregularity (arrow) with surrounding
hypoechogenicity (open arrows). D (opposite page), Axial color
Doppler sonogram showing hyperemia (arrow) along the cortex
of the femur (F). E and F (opposite page), Coronal T2-weighted
(TR, 6000 milliseconds; TE, 84 milliseconds) fast spin echo fat sat-
uration MR image (E) and axial T1-weighted (TR, 130 millisec-
onds; TE, 1.7 milliseconds) gradient echo fat saturation MR
image after intravenous gadolinium administration (F) showing
enhancing bone marrow edema (curved arrow), adjacent
enhancing periostitis (open arrow), and a fracture line (arrow).
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Hyperemia was present on color Doppler imag-
ing (Fig. 2D), and the patient had point tender-
ness in response to transducer pressure in this
area.

Subsequent MR imaging (Signa; GE Medical
Systems, Waukesha, WI) performed 3 weeks later

showed an increased signal in the bone marrow
and soft tissues immediately adjacent to the
femoral cortex on T2-weighted images (Fig. 2E;
repetition time [TR], 6000 milliseconds; echo
time [TE], 84 milliseconds; fast spin echo fat sat-
uration; field of view, 36 cm; slice thickness, 
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5 mm; slice gap, 1 mm; 256 × 256 matrix, and 2
excitations) with enhancement after intravenous
gadolinium administration on T1-weighted
images (Fig. 2F; TR, 130 milliseconds;  TE, 1.7 mil-
liseconds; gradient echo fat saturation; field of
view, 24 cm; slice thickness, 5 mm; slice gap, 
1 mm; 256 × 192 matrix; and 2 excitations). A lin-
ear area of increased signal intensity within the
posteromedial femoral cortex was also present
(Fig. 2F). This linear signal abnormality did not
represent a normal vascular channel, which was
visible on more cephalad images. The MR imag-
ing findings were interpreted as enhancing bone
marrow edema, periostitis, and fracture of the
midfemoral diaphysis at the insertion site of the
adductor musculature. These findings correlated
with the sonographic findings.

The patient’s symptoms resolved completely
with conservative treatment and rest, and she
has remained asymptomatic.

Discussion

Adductor insertion avulsion syndrome is a
painful injury caused by repetitive avulsive stress
trauma of the adductor muscles at their site of
insertion along the posterior midfemoral diaph-
ysis (Fig. 1).1–5 The repetitive stress results in trac-
tion periostitis, bone remodeling, and possible
stress fracture.1,2 Symptoms appear after strenu-
ous physical activity, and patients will have vague
thigh, hip, and groin pain that is relieved with
rest. This syndrome is most commonly associat-
ed with athletes and military personnel and is
more common in female military recruits.2 It has
been proposed that this is due to accentuated
adductor strain in the relatively short female
basic trainee compared with her male counter-
part when adhering to the regulation 30-in
marching step.7

The 3 adductor muscles of the proximal leg
include the adductor brevis, longus, and mag-
nus. The adductor brevis inserts proximally,
whereas the adductor longus inserts along the
posterior middle femur at the linea aspera (Fig. 1).
The adductor magnus inserts along the posterior
femur distally and at the adductor tubercle.
Abnormalities at the proximal aspect of the
femoral shaft suggest involvement of the adduc-
tor brevis, whereas abnormalities of the mid-
femoral shaft and posterior femur suggest
adductor longus and adductor magnus involve-
ment, respectively.2

The findings associated with AIAS on MR imag-
ing have been described and include enhancing
periostitis (related to traction periostitis or an
adjacent osseous abnormality), bone marrow
edema (from osseous stress reaction or frac-
ture), and an increased linear intracortical sig-
nal, which represents a fracture line (Fig. 2, 
E and F).1,2 Nuclear bone scintigraphy shows
increased radiopharmaceutical tracer uptake
along the injury site, which is often visible
before radiographic abnormalities are identi-
fied.1–5 Radiographs often initially show no
abnormalities but may later show smooth,
mature periosteal proliferation and possible
stress fracture (Fig. 2A).1

Our results showed sonographic findings of
cortical irregularity, adjacent abnormal hypoe-
chogenicity and hyperemia, and pain in
response to transducer pressure at the expected
insertion of the adductor musculature along the
posteromedial midfemoral diaphysis (Fig. 2, B–D).
On the basis of the corresponding MR images,
the cortical irregularity in our case represents
visualization of the cortical fracture. The adja-
cent hypoechoic soft tissues could represent
edema, hemorrhage, and periostitis, although
hyperemia on color Doppler imaging and
enhancement on MR images favor the latter.

The differential diagnosis includes infection
and neoplasms. These conditions often show
bone destruction and associated soft tissue
masses. The clinical history and location of
findings and symptoms are important in differ-
entiating AIAS from infection and malignancy.
An additional differential diagnosis considera-
tion is an osteoid osteoma. Although smooth
periostitis may appear similar to ASIS, visualiza-
tion of the nidus of an osteoid osteoma on MR
imaging, computed tomography, or radiogra-
phy would help in this distinction.

One of the benefits of sonography is the abili-
ty to compare the affected extremity with the
contralateral asymptomatic extremity; subtle
sonographic abnormalities then become more
conspicuous. In addition, the site of injury can
often be found by having the patient indicate
the site of symptoms. When a finding is identi-
fied on sonography, transducer pressure can be
used to elicit symptoms, which aid in confirm-
ing the site of injury.

In the appropriate clinical setting, the sono-
graphic findings of cortical irregularity and adja-
cent hypoechoic soft tissue at the posterior
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midfemoral diaphysis and point tenderness in
response to transducer pressure at the injury site
can suggest AIAS. It is important to consider this
entity in patients with thigh pain, so that prompt
treatment may avoid the development of stress
fracture.
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