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The role in benign diseases
T. Varetto (Turin)

Is there still a role for bone scintigraphy in modern imaging of the musculoskeletal system?

Musculoskeletal imaging has experienced a marked resurgence in the past two decades, due to the 
introduction of modern imaging techniques such as CT and MRI cross-sectional imaging.

The use of these anatomical imaging techniques has increased but has not yet diminished the use of 
functional imaging such as bone scintigraphy. 

Bone scan remains an effective tool in musculoskeletal imaging because of its high sensitivity and  
capability of giving an early identification of the altered osteoblastic activity sites and a rapid  assess-
ment of the whole skeleton. Moreover, recent technical improvements in imaging acquisition and pro-
cessing such as SPECT and SPECT/CT have permitted a rise in specificity by more accurate localisation 
and better physiological characterization of the lesions.

Bone scintigraphy is a test of growing interest to the orthopaedic practitioner, sports physician and 
rheumatologist in the evaluation of benign disorders of the musculoskeletal system. In the emergency 
department, bone scintigraphy has an important role in the assessment of patients presenting with bone 
trauma, non traumatic bone pain, or in the paediatric population, particularly in children presenting 
with a limp or suffering suspected physical abuse. Conventional radiography is the main investigation 
method in patients with suspected acute fracture, but the plain radiograph may appear to be normal in 
an acute phase in over 50 % of cases, despite a suggestive clinical history. This situation occurs espe-
cially in sites such as the neck of the femur, the scaphoid, ribs, sternum, scapulas, posterior elements 
of the vertebrae. Radionuclide bone scintigraphy has shown to have up to �00 % sensitivity already 
at �4-48 hours from the traumatic event , permitting expedite diagnosis and allowing for appropriate 
treatment.

Radiographs often appear normal in early stress fractures in athletes and military recruits with a sensi-
tivity lower than �5 %. Early diagnosis in these settings is very important as the causative activity must 
be restricted in order to avoid a complete fracture. The three phase bone scan remains the gold standard 
for diagnosis of stress fractures: a recently proposed imaging algorithm for suspected stress fractures 
recommends a bone scan as second step after a negative initial plain radiography.

In osteoporotic patients bone scan has proved to be the most sensitive imaging technique in detecting 
sacral insufficiency fractures, in which MRI is extremely sensitive in detecting the associated marrow 
oedema but not always demonstrating the fracture line.

Bone scintigraphy plays an important role in the early diagnosis of post-traumatic or idiopathic vascular 
bone disorders such as osteonecrosis or reflex algodistrophy. Avascular necrosis, particularly that of the 
femoral head, may occur after fractures of the neck of the femur, or can be secondary to treatments 
with steroids. The difficulty of an early diagnosis is caused by delay in the appearance of radiological 
changes and the possibility of artefacts seen at MRI when metal elements are present. The typical “cold 
in hot” sign (indicating decreased uptake in the centre of the femoral head with diffuse uptake in the 
intertrochanteric region) at bone SPECT  is the earliest change seen in avascular necrosis, thus making 
bone scan more sensitive than MRI, particularly in patients after renal trasplantation.

In the early stages of reflex sympathetic dystrophy a positive three phases bone scan showing increased 
vascularity, diffuse uptake in the affected region and intense periarticular uptake is diagnostic.

Lastly, a normal three phase bone scan excludes with certainty  and  in an atraumatical and easily 
applied manner every pathophysiological condition or mechanical disorder of the bones and joints and 
complications of hip and knee arthroplasties. In the future new fields of applications of bone scan shall 
probably be those of follow-up of bone repair after stem cell therapy, of  evaluation of graft viability 
after bone transplant and osteoblastic response after bone morphogenetic protein therapy.
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