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CLINICAL SCENARIO

A 15-year-old female presented complaining of a painful 2nd toe
on her left foot.  

BACKGROUND INFORMATION

Initial questioning revealed that the patient remembered
dropping a heavy piece of furniture on her forefoot
approximately 22 months earlier.  Although painful at the time
of the injury the pain subsided briefly, however three weeks
later it had reached a stage where she consulted her family
doctor who referred her for x-ray examination (see Figure 1).
The radiology report suggested there was no bony damage,
however due to the pain, a Technetium-99m methylene
diphosphonate (99mTc-MDP) bone scan (scintigraphy) was
suggested (Figure 2).  The bone scan revealed there was an
increased uptake of the radionuclide in the 2nd metatarsal head
and suggested this could be due to a stress fracture.  The
patient was advised she had sustained a stress fracture and told
to decrease her activities until healing occurred.

Upon viewing the initial x-rays (Figure 1) it would appear
there are some areas of interest.  Firstly, the joint space of the
second metatarsophalangeal joint (MPJ) is increased relative to
the other MPJs.  This would indicate that there is inflammation
in the joint (ie. inflammation ‘pushes’ the joint apart, thereby
increasing the joint space).  Secondly, when assessing the
density of the metatarsal head, it would appear that the second
metatarsal head is slightly denser (ie. more white or sclerotic)
than the third metatarsal head - this may indicate active
avascular necrosis.

EXAMINATION

Examination of this patient 22 months after the initial injury
revealed an enlarged, left 2nd MPJ with a corresponding
decrease in its range of motion.  The area was painful to run on,
however there was minimal pain whilst walking.  Due to the
nature of the injury and the age of the patient, it was felt that a
provisional diagnosis of Freiberg’s infraction (disease) or
avascular necrosis of the metatarsal head was warranted.  This
condition most frequently occurs in the 13-18 year age group
and is more prevalent in females.  The patient was then referred
for further x-rays (Figure 3), which revealed the characteristic
radiographic findings of advanced Freiberg’s disease. These
findings include a flattened, collapsed metatarsal head and an
incongruous joint (Yochum and Rowe, 1996). In addition,
Figure 3 also demonstrates a subchondral fracture.

DISCUSSION

It is interesting to note that in this case the signs of Freiberg’s
disease were present in the earlier consultation and x-rays: 13
year old female, injury to the metatarsal head, increased joint
space on the x-ray and slight sclerosis of the affected metatarsal
head.  Plain film x-rays are generally always the starting point
of any radiographic examination.  In this case, ordering the
bone scan after the negatively reported x-ray was a logical next
step.  However, although the bone scan detected pathology that
was initially reported as a stress fracture, it is highly unlikely
that such an injury would occur in the metatarsal head.  A
stress fracture is more likely to occur in the shaft (diaphysis) of
a metatarsal, where it is subjected to the most bending force.  In
addition, note the increased uptake in the distal tibia and fibula,
representing open growth plates.  This highlights one of the
weaknesses of bone scans; they are very sensitive but not very
specific (Alazraki, 1996).  Stated more simply, bone scans
detect most bone pathology, as well as normal bone activity (eg.
growth plates), but give little information to make a definitive
diagnosis.  Due to the age of the patient and the nature of the
injury, Freiberg’s disease should have been a more obvious
provisional diagnosis.

Freiberg’s disease was initially described by Albert
Freiberg in 1914 (Freiberg, 1914).  He suggested the condition
was an infraction, however controversy still exists as to the
exact mechanism of injury.  It is interesting to note, that two
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