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Abstract. F o u r  cases  o f  o s t e o i d  o s t e o m a s  a re  p r e sen t ed .  
A n  u n c h a r a c t e r i s t i c  m a g n e t i c  r e s o n a n c e  f i nd ing  o f  sof t  
t i ssue e d e m a  is r e p o r t e d .  Th i s  o b s e r v a t i o n  s h o u l d  n o t  
be  m i s i n t e r p r e t e d  as i n d i c a t i n g  a m o r e  agg re s s ive  p a t h o -  
log ic  p roce s s  a n d ,  t he r eby ,  e x c l u d e  o s t e o i d  o s t e o m a  f r o m  
the  d i f fe ren t ia l .  
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Ja f fe  o r i g i n a l l y  d e s c r i b e d  o s t e o i d  o s t e o m a s  in 1935 [17]. 
S ince  then ,  o u r  u n d e r s t a n d i n g  o f  these  les ions  has  g r o w n  
i m m e n s e l y .  C o n v e n t i o n a l  r a d i o g r a p h s ,  p l a in  f i lm t o m o g -  
r a p h y ,  b o n e s  scans ,  a n d  c o m p u t e r i z e d  t o m o g r a p h y  h a v e  
se rved  as the  c lass ic  i m a g i n g  a p p r o a c h  in e v a l u a t i n g  
these  l e s ions '  c l in ica l  a n d  r a d i o g r a p h i c  fea tu res .  M o r e  
recen t ly ,  m a g n e t i c  r e s o n a n c e  i m a g i n g  ( M R I )  has  o f f e red  
a n e w  m o d a l i t y  w i t h  w h i c h  to  s t u d y  o s t e o i d  o s t e o m a s .  
In  th is  p a p e r ,  f o u r  cases  o f  o s t e o i d  o s t e o m a  a re  pre-  
s en t ed  a n d  an  u n c h a r a c t e r i s t i c  M R I  f i n d i n g  is r e p o r t e d ;  
sof t  t i ssue  e d e m a .  Th i s  f i n d i n g  i n f l u e n c e d  the  p r e o p e r a -  
t ive  r a d i o l o g i c  d i a g n o s i s  o f  these  cases,  a n d  m a y  the re -  
fo re  ac t  as a p i t fa l l  in a t t a i n i n g  the  c o r r e c t  d i agnos i s .  

Case reports 

Case I 

The patient is a 5-year-old boy without significant past medial 
history. He presented to his pediatrician with a 2.5-month history 
of right groin and right medial thigh pain. The pain woke the 
patient from sleep and was promptly relieved by ibuprofen. Physi- 
cal examination revealed decreased muscle bulk in the right thigh. 
There were no signs of inflammation. Erythrocyte sedimentation 
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rate (ESR) was 23. Other laboratory findings were normal. Bilater- 
al hip films from an outside hospital were reported to be normal. 
The patient was referred to this institution for right hip radiographs 
(Fig. 1 A) and a bone scan (Fig. 1 B). The radiographs revealed 
periosteal thickening in the right femoral neck adjacent to the lesser 
trochanter. The bone scan revealed diffuse increased activity in 
the right hip with a curvilinear focus in the region of the lesser 
trochanter. These findings were felt to be consistent with osteomye- 
litis or an osteoid osteoma and MRI was recommended for further 
evaluation. MRI examination of the hips demonstrated a high- 
signal lesion in the right femoral neck which corresponded to the 
findings on the plain film radiographs. There was diffuse edema 
involving the femoral neck and extending down into the shaft of 
the femur (Fig. ] C). A joint effusion was present. In addition, 
there was edema of the adductor muscles adjacent to this lesion. 
These findings were again considered to be secondary to a focus 
of osteomyelitis (Brodie's abscess) or an osteoid osteoma. The 
pathologic specimen demonstrated an osteoid osteoma. 

Case 2 

The patient is a 6-year-old boy without significant past medical 
history. He presented to his pediatrician with a 4-month history 
of left knee pain localized to the popliteal fossa. Physical examina- 
tion was normal. Laboratory examination was unremarkable. A 
left hip film showed an eccentric posteriorly located focal lytic 
lesion in the distal femur (Fig. 2A, B). This was surrounded by 
a dense cortical reaction. A bone scan revealed diffuse uptake in 
the distal femur (Fig. 2 C). An MRI was obtained for further evalu- 
ation. This revealed a 1-cm round lesion which had an intermediate 
signal on the first echo and a high signal on the second echo 
(Fig. 2D). There was evidence of soft tissue edema. The preopera- 
tive diagnosis was osteomyelitis. A histologic specimen obtained 
at surgery revealed an osteoid osteoma. 

Case 3 

The patient is a 13-year-old boy without significant past medical 
history. He had pain in his left third finger and progressive enlarge- 
ment of the distal phalanx for 1 year. Physical examination re- 
vealed an enlarged, tender distal phalanx of the left third finger. 
Laboratory examination was unremarkable. Plain films of the hand 
showed soft tissue swelling, and a subungual lesion of the third 
finger's distal phalanx. A real-time color flow duplex Doppler eval- 
uation, before an excisional biopsy, showed bidirectional flow in 
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Fig. 1. A Anteroposterior radiograph of 
the right femur demonstrates a sclerotic 
zone adjacent to the lesser trochanter with 
a lucent central zone. B 99mTechnetium- 
MDP bone scan shows uptake in the right 
femoral neck and lesser trochanter. C In- 
version recovery MRI (TR 2000/TE 40/ 
TI 140) demonstrates edema within the 
soft tissues adjacent to the lesion, a hip 
effusion and edema throughout the proxi- 
mal femur extending into the diaphysis 

Fig. 2. A, B Anteroposterior and lateral 
radiographs of the distal left femur dem- 
onstrate an eccentric lesion with sclerosis 
and focal periosteal reaction. C 99~"Tech- 
netium-MDP bone scan demonstrates dif- 
fuse uptake involving the distal left femur. 
D Axial MRI (TR 2000/TE 80) demon- 
strates edema surrounding the femur 
(white arrow), edema within the bone mar- 
row (black arrow) and central nidus with- 
in the sclerotic bone which has high signal 
(curved black arrow) 

Fig. 3. A Lateral radiograph of the termi- 
nal phalanx demonstrates an eccentric le- 
sion which has expanded the bone and 
has a calcified matrix. In addition, there is 
soft tissue swelling. B Coronal inversion 
recovery MRI (TR 1400/TE 43/TI 140) 
demonstrates edema within the marrow of 
the terminal phalanx (solid arrow) and 
soft tissue edema (curved arrows) 
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Fig. 4. A An oblique view of the ankle demonstrates a lucent lesion in the superior medial 
portion of the talus (arrow). B 99mTechnetium-MDP bone scan demonstrates two lesions. 
An area of increased activity seen in the superior medial portion of the talus (curved 
arrow) is consistent with the plain film finding. A second lesion (curved open arrow) is 
seen in the distal talus. C, D Axial T2-weighted MRI scans (TR 1500/TE 80) demonstrate 
an area of central signal void (long white arrow), surrounded by an area of higher signal 
(short white arrow), surrounded again by signal void (short black arrow). This is consistent 
with osteoid osteoma. The area of OCD is noted (curved black arrow). Diffuse soft tissue 
edema is seen as surrounding the area of the lesion 

Fig. 5. CT scan through the midshaft of the femur demonstrates a lucent zone within the 
cortex with a central calcification consistent with a diagnosis of osteoid osteoma 

multiple vessels. It was felt that this finding correlated with a glo- 
mus tumor. The initial biopsy revealed fibroadipose tissue. The 
patient continued to have pain and was referred to this institution. 
Repeat plain films showed an eccentrically located lytic lesion of 
the dorsal aspect of the distal phalanx with ill-defined borders 
and a calcified matrix (Fig. 3 A). In addition, periosteal thickening 
and posterior expansion were noted. An MRI was obtained for 
further evaluation. This showed an abnormal signal within the 
distal phalanx which increased on T2-weighted images (Fig. 3 B). 
In the subungual region there was an area of low signal intensity 
on the T2 images. This corresponded to the calcified lytic lesion 
on the plain film. Marked soft tissue edema was noted adjacent 
to this lesion. A preoperative differential diagnosis included a glo- 
mus tumor, osteomyelitis, and osteoid osteoma. A histologic speci- 
men revealed an osteoid osteoma. 

Case 4 

The patient is a 31-year-old man who developed ankle pain 7 years 
prior to being seen at this institution. He states that the pain pro- 
gressively worsened over the last 3 years. The patient had a pre- 
vious diagnosis of osteoehondritis dissecans (OCD) of the talus. 
His physical examination was remarkable for tenderness on palpa- 
tion over the dorsum of the right talus. A laboratory workup was 
unremarkable. Plain films of the ankle showed a lucent lesion of 
the superior medial portion of the talus (Fig. 4A). A bone scan 
revealed two areas of increased uptake in the talus (Fig. 4 B). One 
corresponded to the abnormal trabecular pattern seen on the plain 
film. Another area of increased uptake was seen in the distal talus. 
This was believed to be secondary to avascular necrosis or osteo- 
myelitis. MRI showed a signal abnormality in the superior medial 

portion of the talus containing fluid consistent with the diagnosis 
of OCD. In addition, a second lesion was noted in the talar head 
(Fig. 4C, D), having concentric zones of various signals. There 
was an inner zone of low signal, surrounded by a zone of intermedi- 
ate signal which became bright on the second echo, surrounded 
by a zone of low signal. Soft tissue edema was noted in conjunction 
with this second lesion. An operative histologic specimen of this 
second lesion revealed an osteoid osteoma. 

Discussion 

Osteoid osteomas are benign  neoplasms.  They are com- 
posed of  a central  n idus  with su r r ound i ng  densely scler- 
otic bone.  His topathological ly ,  the n idus  is composed  
of  a b r anch ing  array of incomplete ly  ossified t rabeculae 
[2]. These t rabeculae are separated by exuberant ly  vas- 
cularized connect ive tissue. Ul t ras t ruc tura l ly ,  the n idus  
is composed of  osteoblasts  [31]. 

Histologically,  osteoid osteomas resemble osteoblas-  
tomas  [27]. Os teoblas tomas  are un i fo rmly  larger and  
tend to have a different skeletal d i s t r ibu t ion  [8, 16, 18]. 
For  these reasons,  Jaffe unequivoca l ly  rejected the no-  
mencla ture  of  " g i a n t "  osteoid osteomas to describe os- 
teoblas tomas.  Instead,  he divided osteoblast ic tumors  
by size. Those less than  1 cm in size were categorized 
as osteoid osteomas.  Those greater than  2 cm were 
termed os teoblas tomas  [19]. 
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Osteoid osteomas are most  frequently diaphyseal le- 
sions of  the tibia and femur [18]. They may extend into 
the metaphysis or, more rarely, present as a pure epiphy- 
seal or intra-articular lesion [5, 6, 28]. They may present 
as lesions in the foot, hand, wrist, spine, or arm. Unusual 
locations have been described [3, 4, 9, 13, 22, 26, 30]. 
Males are affected three times more often than females. 
The lesions may present in patients at almost any age, 
but most  typically during the second decade of  life [12]. 

Patients with osteoid osteomas most  commonly  pres- 
ent with a history of  pain. Characteristically, this pain 
is worse at night and relieved by salicylates and other 
nonsteroidal ant i- inf lammatory medications [23]. Both 
prostaglandins (PGE2) and autonomic nerve fibers have 
been implicated as the causitive pain-provoking agent 
[21, 29]. 

Conventional radiographs classically demonstrate  a 
radiolucent nidus measuring less than 1 cm in diameter 
surrounded by exuberant reactive sclerotic bone. The 
constellation of  these findings is not uniformly present 
and may be different according to the location of  the 
nidus [7]. The radiolucent nidus may be obscured by 
the adjacent reactive sclerosis. CT scanning may be re- 
quired to pinpoint the nidus's exact location. Calcifica- 
tions within the nidus may be more clearly seen on CT 
scanning and help differentiate the lesion f rom other 
pathologic processes [10, 11]. Osteoid osteomas avidly 
acquire radiopharmaceuticals in the vascular, blood- 
pool, and delayed phases of  bone scintigraphy. A classic 
double-density sign has been observed. The central nidus 
accumulates the radionuclide more than the surrounding 
sclerotic bone. This results in an intense central scinti- 
graphic activity with relatively decreased activity in the 
adjacent bone. This double-density pat tern may help dif- 
ferentiate osteoid osteomas f rom osteomyelitis or a Bro- 
die's abscess [14, 20]. 

Although CT is superior to M R I  in detecting an os- 
teoid osteoma [33] (Fig. 5), M R I  has been useful in char- 
acterizing the intraosseous, soft tissue, and intramedull- 
ary extent of  the lesion because of  its increased contrast  
resolution. In the cases presented, the unexpected finding 
of  soft tissue edema is one more example of  potential 
error that may arise f rom attempting to diagnose a lesion 
based entirely on the M R  appearance. When a classic 
history and radiographs are present, the diagnosis can 
easily be made. CT is then the examination of  choice 
for confirming the diagnosis and pinpointing the exact 
location of  the tumor for surgical resection. In children, 
M R I  is usually performed first in order to limit radiation 
exposure [1, 25, 32, 34]. I f  the nidus is not apparent  
and the history not straightforward, then M R I  may  
demonstrate  the presence of  soft tissue edema, which 
may lead to a delayed or erroneous diagnosis such as 
infection. 

The M R I  appearance of osteoid osteoma has been 
described. The nidus can have one of  three appearances. 
Intermediate T1 and high T2 M R  signals have been de- 
scribed. Although controversial, a "cys t ic"  appearance 
of low T1 and high T2 signals and a "sclerot ic"  appear- 
ance of low T1 and T2 signals can be seen. Perinidal 
sclerosis typically is demonstrated by a low TI  and vari- 

able T2 signal. Increasing heterogeneity of  the T2 signal 
corresponds with increasing tumor  size and severity of  
symptoms [24]. Low T1 and high T2 signals within the 
medullary space correspond to mar row edema [15]. 

In conclusion, four cases of  osteoid osteoma have 
been presented which show characteristics of  soft tissue 
edema in addition to their typical ma r row  abnormalities. 
The finding of  soft tissue edema, not previously reported 
with osteoid osteoma, should not be misinterpreted as 
indicating a more aggressive pathologic process. 
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