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Abstract

A63-year-old female presents after a palpable bulge along her bicep following
a fall during an ice storm. She reported pain specifically with elbow flexion and
supination of the wrist concerning a bicep injury. Given the palpable deformity,
an ultrasound was obtained as there was concern for bicep tendon rupture
resulting in retraction of the tendon into the mid-humerus region. However, it
demonstrated intramuscular calcifications concern for myositis ossificans of the
bicep. Further investigation with magnetic resonance imaging confirmed this
conclusion. It was confirmed by ultrasound 18 months later. The age, gender,
and mechanism of injury sustained by our patient differs from the normal course
of myositis ossificans. Myositis ossificans is typically an athletic injury of a young
male athlete located in the lower extremity. A typical presentation is related to
trauma with severe contusion to a muscle as might be seen during a tackle in
football. However, in our case her injury more so relates to a severe contusion
from a fall as we might see in basketball when coming down from a rebound or

football when making a catch.
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Introduction

Myositis ossificans (MO) is a disease typically seen in young
athletes injured during competition [1-5]. Most cases are seen in
15-40-year-old males with a high percentage being due to football
injuries [2,3]. This disease process was first mentioned in the literature
as early as 1905 when Jones and Morgan identified a benign ossifying
tumor following a trauma [6]. Eight years later, three more cases of MO
following trauma were documented [7]. In 1923, MO was classified
into three forms: traumatic, nontraumatic, and neurotic [8]. Today
the classification we know today includes myositis (fibrous) ossificans
progressive, traumatica MO, MO circumscripta without history of
trauma [9]. Traumatica MO is the most common subtype [1]. Non
traumatica MO is typically found with underlying or antecedent
illness such as a viral/bacterial infection or spasticity due to trauma
related to cerebral palsy [8]. An atypical presentation or nonspecific
imaging findings are more concerning for malignancy [1,10].

This benign condition results from severe contusion to muscle
groups which can be specific to certain sports like the adductor
muscles in horseback riders (Rider’s bone) and the deltoid for shooters
(Shooter’s bone) [1]. The most common areas, however, are located in
the lower limbs, thigh, and hip compartment due to high risk of injury
at these locations [7,8] of these, the anterior thigh is the most common
location [6]. MO is commonly seen in the skeletal muscle but can
be seen in the tendons and subcutaneous fat. The pathophysiology
of MO is incompletely understood, but there are two predominant
theories. One predicts it occurs from an inappropriate differentiation
of mesenchymal stem cells into chondrocytes and osteoblasts in

an inflammatory rich environment following injury [1]. Another
theory is that bone formation is most prominent at the periphery
and margins of the lesion where they are rimmed by a monolayer
of osteoblasts [8]. Typical initial presentation is pain and stiffness of
the muscle and associated joint following a blunt tissue trauma such
as a football player who gets hit directly in the thigh during a tackle
[1,11,12], which may be diagnosed for a strain or contusion. Persistent
pain longer than expected can alert the clinician that MO is present
[1]. Less commonly associated weakness, numbness, lymphedema,
and venous thromboembolic disease can occur when the lesion
compresses nearby neurovascular structures. Symptoms tend to
improve once the lesion becomes mature. Patients who present later
in the lesion development may even be asymptomatic [1].

Case Presentation

A 63-year-old right hand dominant female sustained an injury
to her right upper arm after falling during an ice storm initially
experiencing pain in the right bicep and ipsilateral shoulder. She
noticed a soft tissue bulge emerged three to four months later but did
not seek care until one year after her injury. At that time, she reported
point tenderness in the area overlying the anterior aspect of the upper
arm where the bulge presented, mostly localized to the biceps area.
She denied changes in strength but had difficulty lifting heavier
objects as weeks passed due to pain. No overlying erythema, warmth,
changes in ROM, or sensation changes were noted. The exam revealed
a unilateral muscle bulge present over the right bicep. The strength
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Table 1: Comparison of Myositis Ossificans (MO) Types.

illness or surgery

Type Cause Presentation Progression/prognosis Diagnosis
MO progressive Restricted ROM, typmglly starts in Can result in difficulty eating/speaking, High suspicion, biopsy
) . neck/shoulders as a child, symptoms " ) L
(AKA fibrodysplasia ) . . decreased mobility/permanent immobility, (can cause flare and
o Gene mutation arise during flare-ups after the body ) . . ) .
ossificans .~ lhearing impairment, swelling of softlook like cancerous
. has been placed under stress as in| . . . . .

progressiva) tissues, scoliosis/kyphosis growth), imaging

Joint
Traumatic MO Direct trauma

site of trauma

pain/stiffness
surrounding injured muscle with fast-
growing, painful soft tissue swelling at

in joints . .
J Smaller lesions tend to resorb without
long term complications; larger lesions

may need surgical removal once matured

Imaging, can do
biopsy if not resolving

. Insidious  onset
Repeated microtrauma/overuse

most often; can be infection,
burns, hemophilia, neuromuscular
disorders, tetanus, drug abuse

Nontraumatic MO/MO

) ) microtrauma
circumscripta

pain

of

tissue swelling at site of repetitive
which
accompanied by surrounding joint

painful  soft
Smaller lesions tend to resorb without
long term complications; larger lesions

may need surgical removal once matured

Imaging first, but often

be need biopsy

can

of her right shoulder was normal but there was decreased strength
with supination and elbow flexion. Dynamic testing of the shoulder
revealed a positive Speed’s test (assessing for biceps tear/tendonitis)
and Yergason’s test (assessing for biceps tear/tendonitis) [8]. Distal
biceps tendon was able to be hooked. Out of concern for proximal
biceps tear and palpable deformity, ultrasound demonstrated an
intramuscular mass 2.0 x 1.1 x 0.9 cm in size (Figure 1). Follow up
Magnetic Resonance Imaging (MRI) with IV contrast showed a 2.5
cm mild edema signal within biceps muscle around the hypointense
center (Figure 2). A follow-up ultrasound was planned six months
later, which demonstrated a mid humerus hyperechoic 3.1 x3.2x 1.2
cm mass with faint posterior acoustic shadowing suggesting internal
calcification consistent with myositis ossificans (Figure 3). Treatment
began with formal physical therapy, and subsequently following
with repeat imaging to ensure resolution of calcification. Subsequent
computerized tomography (CT) with IV contrast resulted in apparent

Figure 1: Xray.

Figure 2: Ultrasound.

Figure 3: MRI.

chronic tear of biceps muscle belly with associated fibrosis without
soft tissue calcification indicating resolution of MO. She received a
subacromial steroid injection and referred to orthopedic surgery for
surgical correction of the bicipital tear but was then lost to follow-up.

Discussion

As with most musculoskeletal conditions, a systematic approach
in regard to history, physical exam, and imaging are essential when
diagnosing a shoulder injury. A history of a severe contusion occurs
before changes are evident [6,13]. One looks for a classic triad of
pain in affected muscle, palpable mass resulting from the presence
of calcifications [8], and flexion contracture for MO (b). Ultrasound
sometimes demonstrates a "checkerboard pattern” in an early lesion
(Figure 2) [8,13]. The gold standard in mature stage and can be
diagnostic on CT with presence of peripheral curvilinear calcific rim
and central lucence resulting in an eggshell appearance which can be
seen on MRI as well (Figure 3) [8,13] Initial calcification typically is
visible on imaging within 2-6 weeks and becomes well-circumscribed
by 2 months [13]. Radiographs or ultrasound can be repeated after 2-6
months to show pathognomonic circumferential calcification with
lucent center and radiolucent cleft (string sign) is separate from the
cortex of the adjacent bone. These imaging modalities can ultimately
define resolution [13]. MRI can be beneficial as well if there is a
concern for soft tissue pathology as source for pain such as concern
for biceps rupture but typically will see a rim enhancement within first
3 weeks. Most cases of persistent lesions were diagnosed by a biopsy
and not by imaging alone [8].

The initial history in our case regarding mechanism of injury,
location of pain and initial symptoms is more congruent with biceps
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tendon rupture, biceps strain, rotator cuff injury, or intramuscular
hematoma which are often seen after a trauma to the area. The
palpable abnormality within the biceps muscle belly was the key
to diagnosis and this led to the ultrasound. The differential can
be divided into malignant pathologies including lymphoma,
osteosarcoma, rhabdomyosarcoma and benign pathologies include
calcified fibromatosis, local infections, biceps tendon tear, myositis
ossificans, posttraumatic fibrosis, chronic intramuscular hematoma
[14]. The most frequent clinical misdiagnosis is a tumor, especially
extra-skeletal osteosarcoma which has similar clinical and pathologic
characteristics [13]. Biopsy is indicated if there is persistence of
palpable abnormality or imaging is not definitive. Histology displays
a zonal pattern with periphery of lesion having mature trabeculae of
lamellar and woven bone, and center demonstrating irregular mass of
immature fibroblasts but no cellular atypia [8]. Of note, histological
differentiation is the most difficult to separate from malignancy in
the acute phase which is why traditional monitoring by imaging is
initially recommended [6].

Congruent with many musculoskeletal conditions, NSAIDs
are recommended for treatment in early stages. Physical therapy is
recommended to be avoided in the very early stages as it can result
in exacerbation of symptoms [8]. Despite this, often these cases are
referred to physical therapy as treatment for an alternative suspected
diagnosis such as in a muscular strain. The medical literature does
recognize that assistive range of motion with pain-free arc of motion
may begin as early as 48 to 72 hours [1]. Once the lesion matures,
surgical excision can be recommended after at least six months,
but these cases are typically reserved for symptomatic lesions that
have failed nonsurgical treatment [1,8]. Surgical excision can be
contemplated for intractable pain, compression of the important
neurovascular structures, or decreased range of motion [1,8] local
recurrence can occur in six to twelve months from the injury [1,8,14].
The prognosis of MO is related to size and location. Smaller lesions
and those in the upper extremely are more likely to resorb completely
whereas large lesions and those near insertion/origin of muscle are
more likely to persist [2,6,15]. The condition is typically self-limited
with an average disability length of MO in the anterior thigh is 73 days
[15], but nonsurgical cases persist nearly two months [6].

Conclusions

Musculoskeletal injuries often occur from trauma and most
injuries are usually self-limiting. However, if there is a persistence
of pain, obvious deformity such as a palpable nodule or joint

contracture, then further imaging is necessary. Characteristic
findings of heterotopic bone formation on imaging indicate further
investigation keeping myositis ossificans in mind. Not all cases occur
in young athletes from competitive muscle trauma injuries. It must
be contemplated in injuries of unusual mechanisms in uncommon
locations, and for different age groups. Close observation clinically
and radiologically is essential for all patients with concern of myositis
ossificans.
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