PEDIATRIC RADIOLOGICAL CASE

Acroosteolysis: Primary Hypertrophic
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Case Summary

A school-aged child who has had
accelerated growth of the fingers
since infancy and a history of exces-
sive sweating was found to have a
genetic mutation of the 15-hydroxypros-
taglandin dehydrogenase gene located
on chromosome 4q34-35 and was
subsequently diagnosed with primary
hypertrophic osteoarthropathy (PHO).
The child has never complained of
arthralgias, myalgias, limping, or rashes.
Physical exam showed clubbing of the
fingers, deformities of the finger joints
and lower extremities, edema, leg length
discrepancy, excessive sweating of the
hands and feet, hypermobile upper
extremities, and a rash over the plantar
surface of the foot.

Imaging Findings

Left-hand radiograph (Figure 1) shows
symmetric prominence of the soft tissues
surrounding the distal phalanges, as
well as early signs of acroosteolysis,
most notable at the tuft of the left
second finger.

A skeletal survey (Figure 2) confirmed
the findings of the hands and highlighted
similar findings of the feet with loss of
tuft integrity of the distal phalanx of the
great toes and pencil deformity of the

distal phalanges of the 2nd, 3rd, and 4th
toes. There was soft-tissue swelling of
virtually every toe. Long-term follow-up
radiographsofthe feet (atage 15)and hands
(at age 21) showed progression of findings
(Figures 3, 4).

Diagnosis

Acroosteolysis due to primary
hypertrophic osteoarthropathy.

The differential diagnosis of
acroosteolysis includes Hajdu-Che-
ney syndrome, hyperparathyroidism,
scleroderma, diabetes, psoriasis, and
polyvinyl chloride exposure.

Discussion

Idiopathic hypertrophic osteoarthrop-
athy or PHO, also known as pachyder-
moperiostosis, was first described in the
mid-19th century.' In 1935, 3 different
forms of PHO were described. The
complete form is the most severe type
and consists of pachydermia (coarsening
of facial features), periostosis (new bone
growth), and clubbing of the digits."*In
the incomplete form, the scalp is not
involved. Finally, in forme fruste, PHO
clubbing and pachydermia are present;
however, there is minimal periostitis.' PHO
hasbeen distinguished from secondary
hypertrophic osteoarthropathy, which is
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associated with underlying cardiac or
pulmonary disease.>*

PHO is arare condition that is more
severe and 9 times more common in
males."* Only one-third of the affected
patients have a positive family history."
The condition typically presents during
childhood or puberty, after which it
progresses for approximately 10 years.
PHO is self-limiting, becoming static or
resolving spontaneously after adoles-
cence.’ Symptoms include arthralgia,
hyperhidrosis, acne, and blepharoptosis."?
Acroosteolysis, or bone resorption of the
distal phalanges, may also be present."?

Inheritance patterns of PHO vary
due to the underlying genetic muta-
tion. Mutations in the 15-hydroxypros-
taglandin dehydrogenase (HPDG) and
solute carrier organic anion transporter
family 2A1 (SLCO2A1) genes lay at the
root of the condition. HPDG-related
PHO has autosomal-recessive inheritance,
while SLCO2A1-related PHO can be
either autosomal recessive or domi-
nant.>** Mutations in the HPDG and
SLCO2A1 genes lead to increased levels
of prostaglandin E2, causing an increase
in osteoclast activity and therefore
bone resorption.* Ultimately, vascular
endothelial growth factor is released,
causing vascular hyperplasia, bone growth
and loss, and edema.*

The radiographic pattern of acroos-
teolysis can help distinguish the differ-
ent potential entities. In PHO, the tufts
of the fingers and toes are affected,
with acroosteolysis occurring firstin the
lower extremities and later in the upper
extremities.* A key differentiating feature
of PHO is terminal resorption, which rules
out potential inflammatory causes, such as
psoriaticarthritis. However, tuft resorption
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Figure 1. A radiograph of the left hand

in a 7-year-old shows symmetric soft-tissue
swelling, prominence of the distal phalanges
of both hands. In addition, there are early
findings of acroosteolysis (arrow), which is the
greatest at the tuft of the index finger of the
left hand.

Figure 2. Findings are bilateral but only the left
side is shown. A radiograph of the foot shows
loss of the tuft of the distal phalanx of both
great toes, left greater than right. There is a
conical shape/pencil deformity of the distal
phalanx of the 2nd-4th digits bilaterally. The
distal phalanx of the 5th digit appears normal
with less soft-tissue swelling of the left 5th
digit distally. Soft-tissue swelling over distal
phalanges of the right first through 5th digit
and left first through 4th digit is seen.

isnotunique to PHO. This finding also
may be seen in hormonal disorders such
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Figure 3. Findings are bilateral but only the
left side is shown. A radiograph of the left
hand 8 years later shows progression of the
findings with fragmentation of the tuft of the
distal phalanx of the left small finger. There

is fragmentation and resorption of the distal
tufts of all digits with lesser involvement of the
distal phalanges of both thumbs.

Figure 4. A radiograph of the left foot 8 years
later shows progression of the findings with
erosion of the distal tufts of the toes.

as secondary hyperparathyroidism and
neuropathicdisordersthatleadtorepetitive
trauma (such as tabes dorsalis and diabetic
neuropathy).”® Compared with these other
causes, patients with PHO also have shaggy
periostosis, affecting the diaphysis of long
bones.’ Depending on the severity, the
metaphyses and epiphyses may also be
affected.’ Other imaging modalities such
as MR, bone scintigraphy, and PET can
highlight the periosteal changes. However,
radiographs remain the preferred method

of imaging due to their high level of detail
and accessibility.>*

There is no curative treatment for
PHO. Instead, treatment is focused on
symptomatic areas. For example, painful
synovial effusions can be treated with
nonsteroidal anti-inflammatory drugs. In
rare cases of excessive periosteal reaction,
surgeryis an option. Patient outcomes vary
depending on the underlying cause.

Conclusion

PHO is a condition associated with
pachydermia, periostosis, and clubbing
of the digits. Patients typically present
during school age or adolescence with
arthralgia, hyperhidrosis, and acne. PHO
occurs more commonly and more severely
in males. Acroosteolysis is a com-
mon radiographic feature. Key features
differentiating PHO from other causes
of acroosteolysis include terminal tuft
resorption and periostitis. The condition
is typically self-limiting.
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