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Case Summary

A adoloscent with history of
severe food allergies requiring oral
immunotherapy, iron deficiency
anemia, and eczema presented
to the rheumatology clinic with a
two-month history of lower ex-
tremity joint swelling and extreme
fatigue following minimal exertion.
The physical exam was notable for
knee and ankle joint effusions with
tenderness to palpation. Clubbing
of the fingers and toes was present
bilaterally. Laboratory evaluation
revealed elevated erythrocyte sedi-
mentation rate, C-reactive protein,
and serum IgA. Notable negative
labs included complete blood count,
comprehensive metabolic panel,
antinuclear antibody, Lyme disease,
and rheumatoid factor.

Imaging Findings

X-ray of the hands and wrists
(Figure 1) showed smooth perios-
teal thickening of the distal radius
and ulna bilaterally without an
underlying bone lesion. A chest
radiograph (Figure 2) revealed a
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well-circumscribed 3.7 cm ovoid
mass in the left lower lobe.

Further characterization with
contrast-enhanced chest CT (Figure
3) demonstrated a well-demarcated,
solitary homogeneous soft tissue
density mass in the left lower lobe
abutting the left hemidiaphragm.

CT of the head, abdomen, and
pelvis showed no evidence of ex-
trapulmonary disease.

Subsequent left lower lobe wedge
resection was performed, and
inflammatory myofibroblastic tumor
was confirmed by histologic analysis.
The patient experienced nearly
complete resolution of her lower
extremity arthritis and fatigue.

Diagnosis

Pulmonary hypertrophic osteoar-
thropathy secondary to inflammatory
myofibroblastic tumor (IMT).

Discussion

Hypertrophic osteoarthropathy
(HOA) is characterized by the clinical
triad of digital clubbing, perioste-
al reaction of the long bones, and
polyarthritis.! HOA can be classified
as primary and secondary. Primary
HOA (also known as pachydermope-
riostosis) is a rare autosomal domi-
nant genetic disorder accounting for
5% of cases. Secondary HOA results

from extraskeletal disease and com-
prises 95% of cases.

The majority of secondary HOA
cases occur in adults and are com-
monly attributable to pulmonary
malignancy, most notably non-small
cell lung carcinoma.! Secondary
HOA is rare in children and is more
commonly associated with chronic
disease processes such as cystic
fibrosis, congenital heart disease,
endocarditis, pulmonary fibrosis,
or inflammatory bowel disease.?
Malignancy accounts for only 12%
of secondary HOA in the pediatric
population, with nasopharyngeal
carcinoma, Hodgkin lymphoma,
osteosarcoma, and pulmonary squa-
mous cell carcinoma all having been
reported.>?*Our patient demonstrated
HOA secondary to a pulmonary IMT,
a rare pediatric tumor with only 150
reported cases in the United States.*
To our knowledge, only three other
cases of HOA secondary to IMT have
been reported.®

The pathophysiology of HOA
remains uncertain. However,
multiple proposed mechanisms
suggest elevation of platelet-derived
growth factor (PDGF) and vascular
endothelial growth factor (VEGF) as
inciting factors for development of
clubbing and periosteal reaction.®
Some hypotheses suggest hypoxia
or inflammation-induced elevation
of systemic PDGF and VEGF (as in

Applied Radiology 45



PEDIATRIC RADIOLOGICAL CASE

Figure 1. Frontal radiograph of the hands and
wrists shows symmetric smooth periosteal
reaction involving the distal diaphysis of the
radius and ulna bilaterally.

Figure 2. PA (A) and lateral (B) radiographs demonstrate
a solitary ovoid mass in the left lower lobe.
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cystic fibrosis, endocarditis, or in-
flammatory bowel disease). Another
implicates right-to-left shunts (as in
congenital heart malformation or
intratumoral shunts) causing micro-
thrombi to lodge in distal extremity
arterioles, resulting in local elevation
of PDGF and VEGF.°

One diagnostic pitfall of HOA is
the nonspecific presentation of the
disease. Most patients do not present
with the classic triad of clubbing,
periostitis, and arthritis. Often, joint
effusions are the only presenting
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symptom.’ On physical exam, large
joint effusions with associated pain,
tenderness, and swelling is common.
Less commonly, tenderness to pal-
pation of the long bones, secondary
to periostitis, and nail clubbing may
be present. Laboratory findings are
also nonspecific, and arthrocen-
tesis generally results in normal
leukocyte count.®

Owing to its rarity in children,
HOA provides a particular diagnostic
challenge as the differential for bone
pain and arthritis is very broad and

includes trauma, septic arthritis,

reactive arthritis, growing pains,
juvenile idiopathic arthritis, Lyme
disease, transient synovitis, and
primary bone malignancies. Thus,
imaging studies are crucial in the
evaluation of HOA.

Given the primary presenting
symptom of HOA is often arthritis,
initial imaging is often centered
around the affected joints. Radi-
ography typically demonstrates
effusion with absence of joint space
narrowing, periarticular osteopenia,
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osteophyte formation, and erosions.’

The key radiographic feature of HOA
is symmetric, smooth, continuous
periosteal reaction of the tubular bones
(most commonly the tibia, fibula, radius,
and ulna).’ The periostitis appears as a
monolayer of periosteal new bone forma-
tion around the tubular bone diaphysis
with preservation of the bone’s shape.
With disease progression, multilayered
or laminated periostitis may be seen
with involvement of the metaphysis
and epiphysis.®

Bone scintigraphy may show the
tubular bone periosteal reaction. Blood
pool images reveal periosteal hyperemia,
while delayed images show increased
linear periosteal tracer uptake running
parallel to the normal cortical bone (“dou-
ble line” sign).?

While other bony processes may pro-
duce periostitis, the presence of bilateral
smooth periosteal reaction without an
underlying lesion should invoke suspicion
for HOA and prompt further evaluation
with chest and abdominal imaging.

The mainstay of therapy for second-
ary HOA is treatment of the underlying
disease process. In our case, the patient
experienced near-complete symptomatic
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Figure 3. Axial (A, B), coronal (C), and sagittal (D) soft-tissue and lung
windows demonstrate a 3.7 cm solid, homogeneous left lower lobe mass with
soft-tissue attenuation abutting the left hemidiaphragm.

resolution following resection of the
primary pulmonary inflammatory
myofibroblastic tumor. Multiple
cases have been reported of symp-
tomatic and radiographic resolution
following treatment of the under-
lying primary etiologies.!’ These
include resection of primary lung
lesions, correction of cyanotic heart
disease, antibiotic treatment for
recurrent lung infections, lung trans-
plant in cystic fibrosis patients, and
liver transplants in end-stage cirrho-
sis. When primary treatment is not
feasible, symptomatic improvement
has been reported with NSAIDs,
bisphosphonates, and octreotide.
Newer therapies are targeting VEGF
inhibition with bevacizumab, an
anti-VEGF antibody."

Conclusion

Hypertrophic osteoarthropathy is
a rare pathologic process in children
that provides a diagnostic challenge
owing to its nonspecific clinical
presentation. However, it is important
for the radiologist to consider the
diagnosis in a patient with symmetric
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smooth periosteal reaction of the
tubular bones. If present, further
assessment with chest and abdominal
imaging is warranted to evaluate for
an underlying lesion or etiology.
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