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Pseudo-cannon ball presentation, a chest radiograph pitfall
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Abstract

Multiple pulmonary opacities on chest radiographs, often construed as cannon balls, are the classical presentation of haematogenous dissemination of malignancy to
lungs. In contrast, such presentation may be associated with a non-malignant, extra-pulmonary actiology. Thus, such radiographs require meticulous interpretation.

We present a case report of a young patient who suffered from spontaneous rib fractures, mimicking cannon balls appearance with a review of literature.

Conclusion: Attention to past medical history coupled with recognising the cannonball like pattern on chest radiographs is paramount in order to reach the most

likely diagnosis.

Introduction

Cannonball-like pulmonary opacities on chest radiographs
are often attributed to a number of diagnoses such as sarcomas,
seminomas, choriocarinomas, colon, prostate, thyroid, breast, head
and neck, renal cell and squamous cell carcinomas. In addition, they
may arise from fungal, parasitic infections, hydatid disease, rheumatoid
nodules, wegener’s granulomatosis and pulmonary tuberculosis [1,2].
Moreover, lesions external to lungs may mimic the cannonball-like
appearance.

In order to avoid pitfalls on plain films, pattern-recognition is
key in differentiating pulmonary from non-pulmonary opacities. On
chest radiographs, pulmonary metastases typically appear bilaterally as
peripheral rounded nodules of variable sizes [3]. Not only are small or
medium-sized pleural effusions often misidentified as lung opacities,
[4] thoracic cage lesions such as rib fractures or osteochondroma may
also mimic lung lesions. [5] Additionally, a vascular thoracic lesion
may well be confused for a pulmonary neoplasm [6]. Furthermore,
Skin lesions namely nipple shadow, moles, neurofibromas, lipomas
may resemble pulmonary nodules [7].

Computed tomography (CT) is usually invaluable in visualising
pulmonary nodules and similar to chest radiographs, metastatatic
lesions appear rounded, well-circumscribed and of soft tissue
attenuation peripherally. [8] MRI, albeit not routinely used, may
potentially be as sensitive as CT in spotting pulmonary metastases [9].

Clinical presentation

A young patient, with no history of trauma, attended the emergency
department with sharp chest pain associated with mild shortness of
breath. Past medical history included cushing’s syndrome. A chest
radiograph, which was performed to exclude pneumothorax, showed
a right fifth posterior rib fracture and well-defined opacities overlying
the ribs in the right middle and left upper zones (Figure 1). All relevant
laboratory data including white cell count, erythrocyte sedimentation
rate, C-reactive protein, liver enzymes, calcium and phosphate levels,
thyroid and parathyroid hormones were within normal ranges.
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A subsequent contrast enhanced computer tomogram (Figures 2,3
and 6) of the thorax, abdomen and pelvis revealed multiple sclerotic
ribs with periosteal bone formation. No destructive bony lesion or
fractures were found elsewhere within the visualised skeleton (Figure
4) and pituitary gland appeared normal (Figure 5).

The most likely diagnosis was Cushing’s syndrome-associated
spontaneous rib fractures. The patient was managed conservatively
then discharged. Pituitary adenomectomy was performed later.
Unfortunately, the patient passed away a few days following the surgery.

Discussion

Cannonball-like lung opacities are often the classic presentation of
haematogenous dissemination of malignancy to the lungs; therefore,
indicating advanced stage of the disease with a very grim prospective
cure or survival [10]. Thus, thorough assessment may reduce avoidable
patient’s anxiety and potentially needless examinations.

In this case, the primarily diagnosed cushing’s syndrome may
have possibly led to secondary osteoporosis, which may have given
the described findings. Cushing’s syndrome-related osteopenia and
osteoporosis ranges between 60-80% and 30-65% respectively. Around
one-third to half the patients who suffer from Cushing’s syndrome
experience non-traumatic fractures, which may be the presenting
manifestation of this syndrome. Spontaneous fractures may occur in
the ribs or pelvis and less commonly in long bones. Approximately
one-third of patient would develop vertebral fractures especially at the
thoracic and lumbar levels [11].
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Figure 1. Chest X-ray showed well-defined opacities overlying the ribs in the right middle and left upper zones and right fifth posterior rib fracture

Figure 2. Initial Coronal CT image demonstrating multiple sclerotic ribs with periosteal bone formation

Figure 3. Initial axial CT image demonstrating multiple sclerotic ribs with periosteal bone formation
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Figure 4. MRI T1 coronal image of pituitary fossa demonstrating normal appearances of
the pituitary gland

Figure 6. Sagittal CT image of chest and abdomen demonstrating the normal vertebral
height and alignment of vertebral spine with no evidence of osteoporotic fractures
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Several terms are used interchangeably for spontaneous rib fractures
including pathological, fragility, compression and insufficiency
fractures. Aetiology includes osteoporosis (calcium deficiency and
corticosteroid —induced), malignancy, Vitamin A hypervitaminosis,
cerebral palsy (in children) and osteodystrophy in chronic renal failure.
Bisphosphonates-associated adverse outcomes are a rare cause [12].

To evaluate the degree of osteoporosis, bone density scan should
be performed. Not only does it act as a comparative study following
treatment, bone scan may also reveal multifocal uptake in the ribs
and reflect the extent of bony involvement; an appearance that may
potentially resolve following treatment. Skeletal metastases commonly
manifest with osteolytic rib lesions on plain chest radiographs and
hot spots on bone scan [13]. Furthermore, multiple spontaneously-
distributed foci of increased radionuclide uptake in ribs, mimicking
osseous metastases, have been reported in post-traumatic conditions,
extreme altitudes, tuberculosis, brucellosis, coccidiomycosis and
Cushing’s syndromes [14].

The treatment for acutely symptomatic spontaneous rib fractures
is analgesia, orally administered bisphosphonate, with supplemental
calcium and vitamin D. This regimen is well-tolerated with
unremarkable gastrointestinal side effects [14]. Patients with Cushing’s
syndrome often require definitive intervention for hypercortisolism
by either adrenalectomy or pituitary adenomectomy, with subsequent
disappearance of the multiple hot spots found on bone scan [11].

Conclusion

Spontaneous rib fractures are likely to be misinterpreted as
metastatic lung lesions, particularly in young patients with Cushing’s
syndrome. Awareness of such presentation and linking it to past
medical history, which proved to have a significant weight in diagnosis,
is essential in order to guide treatment and avoid unwarranted further
investigations.
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