
Fig. 1-58-year-old man who presented with several-month history of left leg swelling.
A-C, Ti-weighted (TRITE, 576/14) (A and B) and corresponding short inversion time inversion
recovery (2850/20; inversion time, 150 msec) IC) coronal images of thighs.
D, T2-weighted axial image (2000/80) of distal thighs.
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Musculoskeletal Case of the Day
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Case I

A 58-year-old man who presented with a

several-month history of lef’t leg swelling.
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Case 2

A 72-year-old mamr who presented with a

painless mass in the posterior right thigh.

Hatem et al.

Fig. 2-72-year-old man who presented with painless mass in posterior right thigh.
A and B, Ti�weighted (TRITE, 510/15) (A) and T2-weighted (2000/80) (B) axial images of mid thighs.
C and D, Ti-weighted (510/15) (C) and T2.weighted (2000/80) ID) coronal images through posterior thighs.
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Case 3

A 6-year-old girl who presented with pro-

gressive swelling and pain over distal left

radius for 3 weeks. The pain occasionally

wakened her at night.

Fig. 3-6-year-old girl who presented with progressive swelling and pain over distal left ra-
dius for 3 weeks. Pain occasionally wakened her at night.
A and B, Posteroanterior (A) and lateral (B) radiographs of left wrist.
C-E, Anteroposterior (C) and lateral (D) radiographs of righttibia and fibula and lateral (E) ra�
diograph of right calcaneus, iO months later.
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Fig. 4-61-year-old man who presented with right knee pain.
A and B, Axial CT scans of right knee at superior pole of patella (A) and supracondylar femur (B).

Hatem et al.
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Case 4

A 61-year-old niami who presented with

right knee pain.

Case I : Pseudoaneurysm of the Left
Superficial Femoral Artery

A pseudoaneurysm. or false aneurysnr,

results from injury to an arterial wall. As

blood leaks from the vessel, a hematoma

forms adjacent to the injury, sealing the arte-

rial wall defect. As the hematoma ages, it can

liquefy, again allowing free communication

with the vessel lumemi. Flow from the vascular

defect extends into a confined space bounded

by clot and adjacent fibrosis. The resultant

mass may remain asymptomatic, may enlarge

(causing secondary et’fects due to neurologic

or venous compression), or may rupture. If the

mass is large enough, peripheral arterial flow

can be compromised [ I].

The classic clinical presentation of a pseudo-

aneurysm is a pulsatile mass in a patient with a

history of trauma, catheterization, or surgery.

This constellation of findings usually allows an

accurate clinical diagnosis. However, without

this history. or when the mass is nonpulsatile on

physical examination (due to a relatively small

jet amriidst a large hemriatomrra). tire diagnosis irray

not be cliirically appwemit [2].

Radiographically, a pseudoaneuIysmrr ap-

pears as a mronspecific soft-tissue mass. Oc-

casionally. punctate or curvilimrear mrrural

calcifications can be seen. particularly on CT

[3]. Angiography is the traditional mode for

obtaining a diagnosis. A jet of contrast material

will be seen extending from the vessel wall imrto

an ill-defined space. However, the overall size

of the pseudoaneuiysm is not accurately

depicted at angiography because of the unopac-

ified thrombus. In recent years. Doppler sonog-

raphy has become the diagnostic technique of

choice, particularly in cases related to fenroral

artery catheterization. Graded comr�pression

techniques have proven useful for treatmemrt by

initiating throiribosis at the vessel defect [4].

The appearance of extremr�ity pseudoaneu-

rysms at MR imaging has beemr reported [5.

61. A soft-tissue mass is presemrt adjacemrt to air

artery with a persistent flow void omr all spin-

echo sequences. This signal void extemrds

towam’d the center of the mass from its origin

at the defect iii tire vessel wall. Mote pemipher-

ally. areas of imrcmeased signal imitensity related

to slow-flowimig blood or subacute blood

products are seen on Ti -weighted images.

Coircentric zones of homogeneous signal

imrtensity attributed to tIre differemrt layers of

aging thromiibus aie also seemr in Figures 1 A

and lB. A low-signal-inteirsity rini melated to

fibrous emrcapsulation or rim calcificatiomr may

be present [5. 7]. Pulsation and flow artifacts

can also be seemi. as in tire case pmesemrted.

The differeIrtial diagmrosis at MR imaging

includes both benign amid malignant soft-tissue

masses. Henratomas of various ages. including

Irryositis ossificans. can show similam’ fimrdings

with tire exception of tIre flow void. Sarconras

oftemr have a lreterogeireous appearance with a

pseudocapsule amid evidence of blood break-

down products in ameas of tumilor mrecrosis amid

hemnonirage. A flow void should not be seemr.

and tIre comrcemrtnc zomial pattern usually will

not be presemit imrsaiconras.
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Fig. 1-58-year-old man who presented with several-month history of left leg swelling.
A-C, Ti-weighted (TRITE, 576/i4) (A and B) and corresponding short inversion time inversion recovery (2850/
20: inversion time, 150 msec) (C) coronal images ofthighs. Heterogeneous mass is seen adjacentto distal left
superficial femoral artery (arrowhead, B). Persistent area of prominent signal void is present (large black
arrow, A and C). Concentric zones of differing signal intensity are seen peripherally with zones of high signal
intensity on Ti-weighted images, consistent with subacute blood breakdown products (small arrow, A and
B). Prominent pulsation and flow artifacts are seen extending from signal void along phase-encoding direc-
tion (white arrows, C).
D, T2-weighted axial images (2000/80) of distal thighs. Signal void and concentric peripheral zones are again
identified. Low-signal-intensity rim is quite prominent (arrows).
E, Right anterior oblique projection from arteriogram of left superficial femoral artery reveals irregular pool-
ing of contrast material into cavity of pseudoaneurysm (arrows).
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The case presented shows typical MR

findings of a pseudoaneurysm. A soft-tissue

mass is seen adjacent to the left superficial

femoral artery near the adductor canal. On

both Ti- and T2-weighted images, a flow

void is seen adjacent to the vessel, with

extension into the center of the mass (Figs.

lA-iC). Foci of high signal intensity related

to subacute clot are seen on Ti-weighted

images. Concentric peripheral zones of aging

thrombus are noted on all sequences. Pulsa-

tion and flow artifacts are prominent. The

diagnosis of pseudoaneurysm was confirmed

with angiography, and the patient underwent

successful surgical repair.
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Case 2: Lymphoma of Skeletal Muscle

Three fornrs of skeletal muscle lymphoma

have been described: primary extranodal in-

volvememrt, secondary involvement in patients

with disseminated disease, and secondary

involvement by contiguous spread from osseous

disease [I]. All forms are rare, but primary

involvement is exceptional. Large series have

reported muscle involvement in I .4% of

patients, but primary involvement is present in

only 0.14% oflymphoma patients [1].

Muscle involvement by lymphoma may

present as a discrete mass or, more commonly,

as diffuse muscle enlargement [2]. Preserva-

tion of intermuscular fat planes has been

described [2, 3]. On unenhanced CT, lympho-

matous muscle is hypodense to isodense rela-

tive to normal muscle. IV administration of

contrast agent has been reported to increase

the conspicuity of the involved muscle, either

by decreased enhancement relative to normal

muscle [2] or by diffuse enhancement of the

lymphomatous muscle [3]. Adjacent edema-

tous changes in fat and along fascial planes

can be seen [3].

The MR appearance of skeletal muscle

lymphoma has only rarely been described [i,

4]. Metzler et al. [4] described two patients-

one patient with Hodgkin’s disease involving

the psoas muscles and vertebrae and a second

patient with primary non-Hodgkin’s lym-

phoma of the calf. On T2-weighted images,

signal intensity is isointense to hypointense to

fat and hyperintense to muscle. Hyperintensity

relative to muscle was also noted on the

images with TR/TE of 500/30. Muscle. fascial,

and subcutaneous fat changes were described.

Hosono et al. [1] described four patients with

non-Hodgkin’s lymphoma involving skeletal

muscle of the extremities-two cases of thigh

involvement and two cases of arm involve-

ment. These authors described enlargement of

the involved muscles with preservation of

adjacent fat planes, tumor extension along

muscle fascicles, and homogeneous enhance-

ment after IV administration of gadolinium.

Vessels appeared to be spared. Involved mus-

des were hyperintense to muscle on T2-

weighted images and isointense to slightly

hyperintense on Tl-weighted images (imaging

parameters were not defined, however).

The case we present shows these typical

imaging characteristics. The involved muscles

are enlarged and diffusely infiltrated with pres-

ervation of their normal contours (Figs. 2C

and 2D). The signal intensity is isointense to

muscle on TI -weighted spin-echo images

(5 10/15) and isointense to fat on T2-weighted

spin-echo images (2000/80) (Figs. 2A and

2B). Tubular signal-intensity voids, presunr-

ably vessels with high flow, are noted coursing

through the involved muscles.

The differential diagnosis of muscle enlarge-

ment is lengthy and includes myopathies, mus-

cle infarction, and postdenervation enlargement.

The idiopathic inflammatory myopathies are

characterized by proximal muscle weakness

that is occasionally accompanied by muscle

tenderness and rash. MR imaging usually

reveals nonspecific changes of edema in

affected muscles, in adjacent subcutaneous or

intermuscular fat, and occasionally along

myofascial planes. Typically, these inflamma-

tory changes are seen in a patchy distribu-

tion bilaterally in proximal muscle groups.

With chronic inflammation, atrophy and

fatty replacement may be seen [5]. Involve-

ment of a single muscle or several muscles in

their entirety is unlikely.

Two forms of muscle involvement in sar-

coidosis have been described. The myo-

pathic form appears normal at MR imaging.

On the other hand, the nodular sarcoid form

has a typical MR imaging appearance. Long

intramuscular lesions are seen with stellate

low signal intensity centrally (dark star appear-

ance) and a high-signal-intensity rim. This

appearance creates a characteristic three-striped

pattern on Ti- and T2-weighted and gadolin-

ium-enhanced images [6].

Skeletal muscle infarction is a rare compli-

cation in patients with diabetes [7] and sickle

cell anemia [8]. One or several muscles may

be involved. The imaging findings are non-

specific with low to slightly increased signal

intensity to muscle on Ti-weighted images

and increased signal intensity on T2-weighted

images [7, 8]. Differentiation from infection

in these patients may be difficult.

Denervated skeletal muscle typically atm-

phies and is replaced by fat. Occasionally,

however, the muscle enlarges and the patient

can present with a mass or swelling. One or

several muscles can be diffusely involved. The

enlargement can result from true hypertrophy,

with increase in size of the muscle fibers, or

from pseudohypertrophy, with enlargement by

accumulation of fat and connective tissue

within the muscle. Petersilge et al. [9] described

the MR appearances of both types of hypertro-

phy. Muscles that have undergone true hyper-

trophy are enlarged. with signal characteristics

identical to those of normal muscle, whereas

pseudohypertrophy is seen as an enlarged mus-

dc, with increased signal intensity that corre-

sponds to fat.
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Case 3: Chronic Recurrent Multifocal
Osteomyelitis (CRMO)

CRMO is an uncommon subacute and

chromric mirultikxal clcidommrctaphyscal osteomriy-

elitis. plasmrra cell osteonmyclitis. �mmrd aS [)�t11of

the symrovitis. acne. pustulosis. hyperostosis. and

osteitis syndrome. CRM() is characterited by

irrultiple relapsing symptonrs and is a self-limrr-

chronic osteomyelitis of unknown cause that

usually occurs in children. Simriilar radiographic

and climiical findings have been variably ited process with mrrinimiral residual sequclac. A

described as subacute symmetric osteomrryelitis. f#{232}irralepredilection exists fbr this disease.

Musculoskeletal Case of the Day

AJR:169, July 1997 289

Fig. 2-72-year-old man who presented with painless mass in posterior right thigh.
A and B, Ti-weighted (TRITE, 510/15) (A) and T2-weighted (2000/80) (B) axial images of mid thighs. Long head of biceps femoris muscle is completely replaced by tissue
that is minimally hyperintense to normal muscle and hypointense to fat on Ti-weighted images and isointense to fat on T2-weighted images arrow). Tissue engulfs semi-
membranosus (sm, B) and semitendinosus (st, B) muscles. Adductor muscles (ad, B) and short head of biceps femoris muscle )bf, B) are displaced.
C and D, Ti-weighted 1510/15) (C) and T2-weighted (2000/80) ID) coronal images through posterior thighs. Extension of tumor along preserved fascicles of semimembra-
nosus (sm, Dl and semitendinosus 1st, Dl muscles is clearly evident as is preservation of muscle bellies. Entire course of long head of biceps femoris is replaced

(arrowheads).

JW. Skeletal muscle infarction in diabetes: MR lind-

ings. J (‘o�?1p1iIAssist i(),1u9,’r 1993: I 7: 986-988

8. Feldman F. Lwass A. Staron RB. Haraniati N.

MRI of soft iissue abnormalities: i primary cause

of sickle crisis. Skeletal Radial 1993:22:50 I -5(16

9. Petersilge CA. Pathria MN. Gentili A. et al.

I)enervation hvpertrophy of muscle: MR features. I
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Fig. 3.-6-year-old girl who presented with progressive swelling and pain over distal left ra-
dius for 3 weeks. Pain occasionally wakened her at night.
A and B, Posteroanterior IA) and lateral (B) radiographs of left wrist show lobulated osteo-
lytic lesion with well-defined borders and surrounding sclerosis in distal radius. Minimal ex-
pansion, mild periosteal reaction, and soft-tissue swelling are present.
C-E, Anteroposterior (C) and lateral (DI radiographs of right tibia and fibula and lateral (El
radiograph of right calcaneus, 10 months later. Multiple well-defined osteolytic lesions in-
volving proximal diaphysis of tibia are identified within broad border of sclerosis (arrows, C
and DI. Similar lesion is identified within posterior calcaneus near physis of posterior apo-
physis (arrows, El. No significant periosteal reaction is present.

Hatem et al.

290 AJR:i69, July 1997

which is most commonly seen in children and

adolescents. However, the age ofonset has been

reported to range from 20 months old to 55

years old [ I ]. The characteristic course of exac-

erbation and remission typically lasts several

years [2-4].

The clinical manifestations include pain,

focal tenderness, and erythema over the region

of osteomyelitis. Mild fever and minimal sys-

temic symptoms are present. Arthralgia and

skin changes of palmoplantar pustulosis and

psoriasis are associated with this condition.

The laboratory findings include an elevated

erythrocyte sedimentation rate with a normal

or minimally elevated WBC count. Bone

biopsy shows changes of osteomyelitis with

various degrees of fibrosis and plasma cell.

lymphocyte, and histiocyte infiltration. Bone

cultures and blood cultures are both negative

for pathogens. No association with an immu-

nodeficient state has been established.

The tibia, fibula, femur, and clavicle are the

most common sites of involvement (Figs. 3C

and 3D). The radius, ulna, foot, and vertebrae

are also frequently involved [2, 3, 5]. The

lesions are often, but not always, symrimetric.

The metaphyses of long bones are most corn-

monly involved. similar to the sites of

involvement of acute hematogenous osteomy-

elitis in children and infants. Initially, a well-

defined osteolytic lesion with a pyranridal

shape or sinuous border is identified near the

physis. A thin rim of sclerosis may be seen

[3]. Later. extensive peripheral sclerosis

develops, which is characteristic of this dis-

ease. Frequently, associated soft-tissue swell-

ing is evident. Periosteal reaction is minimal.

if present at all. Although most lesions heal

completely, some lesions leave residual scle-

rosis and expansion [2]. The small-diamrieter

bones. such as distal radius and ulna, distal

fibula, and clavicle and ribs, present with

more extensive periosteal reaction, sclerosis,

and soft-tissue swelling compared with the

large-diameter bones [6]. Although most lesions

typically resolve without clinical sequelae, epi-

physeal extension may occasionally cause pre-

mature physeal fusion [3, 6]. In addition,

sclerosis and expamrsion around joints can pre-

dispose to developmirent of degenerative joint

disease [4]. A vertebral lesion causing verte-

bra plamia amid progressive kyphosis has beemr

described 12].

Whereas the hallnrark of radiographic diag-

nosis rests with plain fun iirraging. radionu-

clide bone scintigraphy can help locate

additional lesioirs. MR imaging fiirdimrgs of

CRMO have been described [7, 8j. As expected

with irrost intlanimatomy processes. the T 1-

weighted images reveal decreased signal imrten-

sity and ‘U-weighted images reveal increased

signal intensity in comriparison with the signal

imrtensity of ironrial marrow [7. 8]. With pro-

gression of the disease. conversion to decreased

signal intensity on T2-weighted iiriages has

been described 171.
The dif’ferential diagnosis for the multifocal

osteolytic lesions of CRMO in the pediatric

population would include bacterial osteonryeli-
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Fig. 4-61 ‘year-old man who presented with right knee pain.
A and B, Axial CT scans of right knee at superior pole of patella (A) and supracondylar femur IB) show marked synovial thickening (arrowheads, B) with punctate superficial
(arrow, A) and deep (arrows, B) calcifications. Joint effusion (E, B) is evident. Bones show no evidence of metastases.

Musculoskeletal Case of the Day
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tis. histiocytosis X (eosinophilic granuloma.

Langerhan�s histiocytosis). leukemia. and met-

astatic neuroblastoiria. Once a biopsy has been

taken and diagmiosis has confirmed the absence

of malignancy or culture-positive osteomyeli-

tis. CRMO should be the primary consider-

ation. Diagnostic criteria for CRMO have been

proposed to imrclude all of’ the following: the

presence of two or irrore radiographically con-

firmed bone lesions. a prolonged course of at

least 6 mouths with characteristic exacerbatiomi

and remission. radiographic and nuclear scinti-

graphic evidence of osteomyelitis. a lack of

respomise to airtimrricrobial therapy for at least

I momrth�s duratiomr. and the lack of an idemiti-

liable cause � A defimritive role for steroids or

long-tenri antibiotic use has mrot beemi estab-

lished. Supportive mairagetrient with antiin-

flanimiratory mrredication is recomriirrended. as the

typical course of CRMO is self-limriited.
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Case 4: Metastatic Carcinomatous
Arthritis from Mucinous

Adenocarcinoma of the Colon

Rarely. a patiemrt may present with arthritis

as a miramiifestation of a maligmiancy. Several

possible causes exist I 1-31: paraneoplastic

syndromires such as hypertrophic osteoarthropa-

thy. Sjogremr�s syndronie. and the rheumatoid-

like carcinomrratous p(.)lyarthrmtis: gout: irritative

imrflanrniatom’y arthritis related to a nearby soft-

tissue or osseous mrretastasis: and mrietastatic

carcimromatous arthritis associated with irreta-

static involveiriemrt of the synoviuirr.

Of- these causes. mrietastatic carcinoirratous

arthritis is the least �omiimiion and is rare imr

association with adenocarcinoiria as comirpared

with hematologic mr�alignancies [4]. Synovial

involvemriemrt is usually caused by invasion

fromii an adjacent bone irietastasis. Symrovial

metastasis without adjacent osseous mrretastasis

is rare. To our knowledge. only three cases

that specifically identify primary symrovial

involvememrt have been reported I I . 2. 51.
Although Benhamriou et al. 131 ftumrd 19

reported cases of miretastatic arthritis associated

with ademrocarcimioma over a 25-year period.

ml() difieremrtiation was irrade between direct

syirovial imrvolvenrent amid coiltiguous spread.

The mirost coirimriomi priiriary tunior associ-

ated with irretastatic carcimroiriatous arthritis is

bromichogenic carcimrolria. followed by breast

aird gastroiirtestimral carcimromrras 13. 6J. Momroar-

ticular disease is the rule 61: tire kmree is mriost

trequemrtly imivolved. though imrvolveirremrt of

otirer large and small joimrts has beemr reported

(3. 61. Clinically. an effusion is presemrt amrd the

joimrt appears intlanred 1 I . Symrovial fluid is

usually sairguimicous amid not consistent with an

mirtliriniatory process 6 I- Cytologic evaluation

nay reveal irralignamrt cells 121. Symiovial

biopsy is ofteir diagmrostic I I . 21.

hr additiomr to climrical fimrdimrgs that irriiriic

arthritis. the radiographic appearairce of meta-

static carcimroiriatous arthritis camr mrriiriic other

entities. The osseous irretastases mrray simrrulate

the periarticular osteopenia. erosions. subchomr-

dral cysts. amid siibclromrdral sclerosis seen with

ir.raiiy artlrropathies I I . 5 I. lii tire absemrce of an

()55CO1i5 lesiomi. as iir the case presented here

( Fig. 4). tlre ditferemrtial diagmrosis of symiovial

tlrickemrimrg with iruirrerous puirctate calcifica-

tiomrs and kmree joint etlusioir imicludes a spec-

trunr of lesioirs. This spectrumir imicludes

symiovial osteociiomrdromriatosis. calciumrr pyro-

phosphate dc�xsitiomr. gout. hydroxyapatite

de�xsitiomr disease. amid. �is imrthe case presemited

here (Fig. 4. metastatic disease.

Syirovial osteochondromrratosis results f’romrr

developmrremrt (if nodules of mrretaplastic carti-
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lage within the synovium [7]. These nodules

can ossify and eventually break off to become

joint bodies. These bodies typically range in

size from several millimeters to several centi-

meters and have radiolucent centers. The

synovium should have a nodular appearance.

unlike the smooth appearance shown in Figure

4. A joint effusion is rarely present.

With calcium pyrophosphate deposition,

synovial calcifications are unusual in the

absence of chondrocalcinosis [7]. However,

synovial calcification may occasionally be the

most significant finding. These calcifications

typically are seen as cloudlike densities

located within the superficial layers of the

synovium at the joint margins. Capsular calci-

fications may also be present and usually are

linear. Calcifications associated with gout are

usually related to tophi or associated calcium

pyrophosphate deposition. Although the calci-

fications of hydroxyapatite deposition disease

are usually in the periarticular structures, the

calcifications may be found occasionally

within the synovium. The calcifications shown

in the case presented here (Fig. 4) are present

in both the superficial and the deep layers of

synovium, an unusual distribution for crystal

deposition diseases.

The mineralization that is evident in the

case presented in Figure 4 is within the

tumor-infiltrated synovium. Soft-tissue mm-

eralization in association with neoplasia has

been classified into four types [8]: orthoplas-

tic calcification, in which tumor-produced

osteoid matrix mineralizes, as in osteosar-

coma; metaplastic calcification, similar to

endochondral bone formation, in tumoral car-

tilage; dystrophic calcification, the most

common type, which is thought to represent a

local reaction to ischemia, hemorrhage, or

necrosis that initiates calcium deposition: and

mucoid-type calcification, associated with

mucin-secreting carcinomas, which is thought

to be related to degradation of glycoproteins

and mucopolysaccharides.

Mucoid-type calcification was the pre-

sumed cause in the patient presented here,

who had biopsy-proven mucinous adenocar-

cinoma of the colon metastatic to the syno-

vium of his knee.
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