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Benign vertebral lesions occur in approximately one 

third of cancer patients, while metastatic vertebral lesions 

account for 39% of bony metastases in patients with 

primary neoplasm. (Bhugaloo et al., 2006).                                                 

Correct diagnosis for malignant and benign vertebral 

compression fractures can be problematic, but it has 

important prognostic and therapeutic implications.(Tokuda 

et al., 2011). 

This is especially so in the elderly patients who are 

predisposed to benign compression fracture caused by 

osteoporosis. (Bhugaloo et al., 2006). 

Benign fractures are caused by osteoporosis and/or 

trauma, while malignant fractures are caused by metastatic 

bone tumors, multiple myeloma, and malignant lymphoma. 

(Ogura et al., 2012). 

Symptoms and signs of both types of fracture may be 

nonspecific and the only complaint may be back pain. (Fu 

et al., 2004). 

 Traditionally, radiography, CT, and bone scintigraphy 

have been used in the evaluation of vertebral compression 

fractures. However, these techniques are often inadequate 

for identifying the cause of compression fractures. (Cho 

and Chang, 2011). 

But in today’s clinical environment, the specific 

discrimination between benign and malignant vertebral 

compression fractures relies heavily on MR imaging 

features. (Bhugaloo et al., 2006). 
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Magnetic resonance imaging (MRI) is highly useful 

for detecting diseases of the bone marrow, and has become 

the imaging modality of choice for metastatic bone marrow 

disease. (Ogura et al., 2012). 

 In the last decade, a myriad of MR pulse sequences 

have been used for vertebral DWI. They each have their 

own advantages and disadvantages. (Rumpel et al., 2012). 

Discrimination based on the signal intensity ratio 

(SIR) of opposed-phase/in-phase was reported to be useful 

for differential diagnosis between malignant and benign 

vertebral compression fracture. (Ogura et al., 2012). 

High-resolution CT using multi-detector row can 

provide many useful signs for differentiation between 

benign and malignant vertebral compression fractures, and 

its diagnostic ability is sufficient for clinical use (Kutoba et 

al., 2005).  

By combining the findings common to MRI and CT 

scans of vertebral fractures, a simple scoring system was 

advised. This scoring system was found to enhance the 

accuracy of imaging diagnosis of fractures caused by 

benign or malignant spinal lesions (Yuzawa et al., 2005). 

In cases in which MR imaging findings are not 

diagnostic, FDG-PET/CT can give additional information. 

This modality is a useful for differentiating malignant from 

benign VCFs because it has high sensitivity and is 

semiquantitative. (Cho and Chang, 2011). 
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This essay is an attempt to spot light the radiological 

approach for distinction of various causes of benign & 

malignant spine collapse, hoping to increase the diagnostic 

accuracy with the rapidly advancing science.  
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Chapter 1: Related anatomical 

considerations of the spine 
 

 The vertebral column is made of 33 vertebrae: 7 

cervical, 12 thoracic, 5 lumbar, 5 sacral (fused) and 4 

coccygeal (fused). 

The spine of the fetus is flexed in a smooth C shape. This is 

referred to as the 'primary curvature' and is retained in the adult in 

the thoracic and sacrococcygeal areas. Secondary extension 

results in lordosis - known as the 'secondary curvature' - of the 

cervical and lumbar spine (Ryan et al., 2007). 

Gross Anatomy 

A. The Osseous Anatomy: 

A Typical vertebra: 

It has a vertebral body anteriorly and a neural arch 

posteriorly which consists of pedicles laterally and of laminae 

posteriorly . The pedicles are notched superiorly and inferiorly so 

that adjoining pedicles are separated by an intervertebral foramen 

(Ryan et al., 2007). (Fig. 1).  

 
Fig.1. Lateral view of a typical vertebra (Standring et al., 2008). 



 
 

 

 
2 

 

A transverse process arises at the junction of the pedicle and 

the lamina and extends laterally on each side. The laminae fuse 

posteriorly as the spinous process. The part of the lamina between 

the superior and inferior articular facets on each side is called the 

pars interarticularis. Articular processes project superiorly and 

inferiorly from each lamina (Ryan et al., 2007). 

                 I. The cervical vertebrae: 

 Typical cervical vertebra:   

Each characterized by bifid transverse processes, bifid 

spinous processes. All have large vertebral foramina, transverse 

foramina for transmission of the vertebral artery and vein (except 

C7), and grooves on the superior surfaces of the transverse 

processes for transmission of the spinal nerves (McKinnis, 2010).  

   The Atlas-C1: 
It lacks both a body and a spinous process. It is composed of 

anterior and posterior arches united by lateral masses (Daffner, 

2011). 

Fig. 2. Superior view of 

atlas (Donovan.A & 

Schweitzer.M, 2012). 

 

 

The anterior arch of has a tubercle on its anterior surface and 

a facet posteriorly for articulation with the odontoid process. The 

posterior arch is grooved behind the lateral mass by the vertebral 

artery (Ryan et al., 2007). (Fig. 2). 

The lateral masses support large, concave facets that 

articulate with the occipital condyles. The inferior facets articulate 

with the superior facets of C2 (McKinnis, 2010). 
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 The Axis-C2: 

The odontoid process, represents the body of the atlas, it has 

a large lateral mass on each side Sloping articular facets for 

articulation in the atlantoaxial joint. (Ryan et al., 2007). (Fig. 3).  

 
Fig. 3. Superior view of 

axis.(Donovan. & 

Schweitzer, 2012). 

 

 

 
 

 The vertebra prominens-C7: 
Its name is derived from its long, easily felt, non bifid spine. 

Its foramen transversarium is small or absent and usually 

transmits only vertebral veins (Ryan et al., 2007). 

II. The thoracic vertebrae:  

These have articular facets on the lateral aspects of the 

vertebral bodies for articulation with the ribs. Articular facets are 

also found on the anterior surface of the transverse processes for 

the costotransverse articulations (Ryan et al., 2007).(Fig. 4). 

 

Fig. 4. Superior & lateral views of 

thoracic vertebra (Graaff et al, 

2001). 


