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Modern Imaging of the
Musculoskeletal System:
Is There Still a Role for
Radiography?
W C G Peh

Musculoskeletal imaging has experienced a marked resurgence over the
past decade or so, due in no small way to the introduction of modern
imaging and interventional techniques. These modern imaging techniques
include magnetic resonance (MR) imaging, computed tomography (CT),
ultrasonography, and nuclear medicine imaging. The applications of MR
imaging in the assessment of a full range of musculoskeletal diseases that
affect both the bony skeleton and soft tissues, in particular, have resulted in
an enormous demand for trained musculoskeletal radiologists possessing
highly specific detailed knowledge of musculoskeletal anatomy and disease
processes(1). MR imaging is now the imaging method of choice for the
depiction of muscles, tendons, ligaments, cartilage, and knee menisci.
MR imaging is exquisitely sensitive to changes in the bone marrow, and is
superior to CT in demonstrating soft tissue anatomical detail, providing
superior soft tissue contrast and resolution in a multiplanar fashion(2).

Although replaced by MR imaging for many of its previous indications,
CT still has an important role in imaging the musculoskeletal system.
Recent advances in CT technology, particularly spiral CT, have enabled
decreased scan times, and optimized manipulation and reformation of
imaging data to provide multiplanar and three-dimensional images(3). The
strength of CT lies in its ability to accurately depict subtle bony abnormalities
and calcifications, and cross-sectional display of complex-shaped bony
structures and their relationships to adjacent organs(3). Musculoskeletal
ultrasonography has recently increased in popularity due to the advent of
high-frequency transducers allowing markedly improved image resolution,
relatively low cost, wide availability, portability, and real-time imaging
capability. Indications for ultrasonography include evaluating tendon
abnormalities, the carpal tunnel syndrome, joint effusion, developmental
hip dysplasia, and suspected foreign bodies, infections and masses of
the soft tissues(4). Bone scintigraphy is still one of the most frequently-
performed nuclear medicine procedures, and is highly sensitive in
providing information about the physiological response of bone to lesions
such as tumour, infection, mechanical stress and trauma.

Given all these fine qualities of modern techniques in imaging of the
musculoskeletal system, what then is the role of the humble radiograph?
There is near-universal agreement among musculoskeletal radiologists that the
initial imaging evaluation of the majority of suspected musculoskeletal
abnormalities should begin with routine radiography. Radiographs as the
initial imaging method is most appropriately performed when there is a
history of trauma, suspected infection, suspected bone and soft tissue
tumours, progressive disability, monoarticular joint involvement, for baseline
assessment of chronic processes, and in the evaluation of bony lesions
following therapy. Radiographs are widely available, cheap, technically easy
to perform, acceptable as a screening tool, and are able to provide sufficient
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information for diagnosis in most bone abnormalities. In the diagnosis of
fractures of long bones, for example, radiographs suffice in the vast majority
of cases, without the need for more sophisticated imaging methods. Radiographs
alone are also often sufficient for classification, monitoring treatment,
healing, and assessment of potential complications of these fractures.

Radiography has an essential role in complementing the inherent
weaknesses of modern imaging techniques. Radiographs provide a global
picture of suspected lesions. For example, the diagnosis of established
rheumatoid arthritis is made by the radiographical findings of the
symmetrical and bilateral distribution of periarticular erosions at specific
joints in the hands and feet; and Paget’s disease can be diagnosed by the
radiographical presence of bony sclerosis, expansion, and cortical thickening
in typically-affected bones. The distribution and multifaceted appearance
of skeletal dysplasias in infancy are best evaluated using radiography.
It may be difficult or impossible to confidently arrive at these diagnoses on
either MR imaging or bone scintigraphy alone. Radiographs remain the
single most reliable single imaging technique for assessing the biological
activity, grade, and probable histological diagnosis of bone tumours and
tumour-like conditions of bone. Changes in the tumour matrix, periosteum
and cortex, and the presence of calcifications are well-demonstrated on
radiographs. Radiographs are the best imaging modality for determining
the degree of the aggressiveness or non-aggressiveness of a suspected
bony tumour, providing a firm diagnosis or shortlist of differential diagnosis,
and guidance of subsequent clinical management(5).

The radiological evaluation of a suspected soft tissue mass also
begins with radiography. Besides diagnosing an underlying bony lesion
masquerading as a palpable soft tissue mass, radiographs may reveal soft
tissue calcification or ossification that may be characteristic of a specific
diagnosis. For example, radiographs may show the phleboliths within
a haemangioma, juxta-articular osteocartilaginous masses of synovial
osteochondromatosis, and peripherally-mature ossification of myositis
ossificans(6,7). These soft tissue calcifications and ossifications may be
difficult to demonstrate with certainty on either MR imaging or bone
scintigraphy. For suspected musculoskeletal and spine infections,
radiographs should be performed first and may by itself be sufficient.
They complement and serve to guide and direct further imaging(8).

In summary, radiography currently has a definite and important role in
imaging of the musculoskeletal system. Radiographs are complementary
to the various modern imaging techniques used to assess musculoskeletal
disorders. One however needs to be aware of the strengths and weaknesses
of all these imaging techniques, in order to optimize investigation of the
patient’s presenting problems.
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