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Preface and explanatory notes

I am very fortunate to find myself in the position of editing this 
well-loved core radiology text, and at the same time very anxious 
to do the book justice to maintain its reputation. Radiology has 
expanded rapidly in recent years, and as such this 7th edition is 
the biggest revision this book has had in its long history. Nearly 
every section in every chapter has undergone major changes, with 
the addition of a new Nuclear Medicine chapter to reflect its 
importance in modern medical imaging. Part 2 has been 
restructured to focus on multisystem disorders which cannot be 
fully covered in individual chapters—many of these are a 
favourite of the long cases in the FRCR Part 2B exam. Where 
these multisystem disorders are listed as differentials in the 
various chapters of Part 1, they are denoted by an asterisk (*) to 
enable the reader to check Part 2 for the imaging features of the 
disease in other organ systems.

Important discriminating features have been added to nearly 
every differential to aid the reader in developing a strategy for 
reaching a diagnosis. Diagnoses are still listed in the approximate 
order of commonness, but note that this order is less clear-cut for 
rarer diagnoses due to less reliable epidemiological data. Also, the 
presence or absence of discriminating features has significant 
impact on the relative likelihood of the differentials. In view of 
this, and the large variability of data in the literature, I have 
reduced the amount of ‘percentages’ in this book. These are far 
less important than learning the discriminating features. Finally, 
the top differentials in each list which are considered most 
important for radiology trainees to learn are underlined. The 
number of diagnoses underlined varies from list to list—some of 
the more important lists have all of their differentials underlined, 
whereas other lists which are aimed at specialists may have no 
underlined differentials at all.
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3

1 
Bones
Bhavin Upadhyay, Sajid Butt, Syed Babar Ajaz, 
Andoni Toms, James MacKay

1.1 GENERALIZED INCREASED BONE DENSITY 
IN AN ADULT

Most common
1. Metastases—prostate and breast most common. Heterogeneous; 

generally not diffuse.
2. Sickle cell disease—medullary sclerosis and bone infarcts. Growth 

arrest of long bones. H-shaped vertebrae.
3. Myelofibrosis—older patients. Diffuse medullary sclerosis, loss of 

corticomedullary differentiation. No heterogeneity.

Less common
4. Renal osteodystrophy—axial > appendicular. Rugger jersey spine.
5. Osteopetrosis—thickened cortices with reduced marrow space. 

Pathological transverse fractures.
6. Paget’s disease—coarse trabeculae and bone expansion. Multiple 

bones rather than generalized.
7. Systemic mastocytosis—lytic, sclerotic or mixed. Usually diffuse 

affecting spine and epiphyses of long bones.

Rare
8. Fluorosis—diffuse osteosclerosis, particularly ribs and spine, with 

entheseal ossification.
9. Pyknodysostosis—narrow medullary cavities with multiple long 

bone fractures.
10. Hypoparathyroidism—diffuse sclerosis in 10%. Dense 

metaphyseal bands and skull vault thickening.
11. Progressive diaphyseal dysplasia (Camurati-Engelmann 

disease)—young patients. Fusiform enlargement and sclerosis of 
long bones sparing the epiphyses.

12. Myeloma—rare osteosclerosing form. Associated with POEMS 
syndrome.



4 Aids to Radiological Differential Diagnosis

1.2 SOLITARY SCLEROTIC BONE LESION

Most common
1. Bone island (enostosis)—ovoid with long axis parallel to long axis 

of bone and a feathered border.
2. Enchondroma—confluent punctate or nodular calcification, denser 

centrally than peripherally. Enchondromas in the large long bones 
are often more calcified than those in the fingers.

3. Metastasis—prostate, breast, mucinous adenocarcinoma of GI 
tract, carcinoid, lymphoma, TCC in adults. Medulloblastoma and 
neuroblastoma in children.

4. Callus—usually associated with a fusiform swelling in long bones.
5. Bone infarct—usually a central metadiaphyseal lucency with thin 

serpentine calcified margins.

Less common
6. Paget’s disease—blastic phase causes sclerosis accompanied by 

bone expansion, and cortical and trabecular thickening.
7. Osteoma—arises from membranous bone: skull and paranasal 

sinuses. Ivory osteomas contain no trabeculae. Mature osteomas 
have visible marrow. If multiple consider Gardner syndrome.

8. Osteoid osteoma/osteoblastoma—sclerosis caused by eccentric 
periosteal thickening. Osteoid osteoma: radiolucent nidus <2 cm. 
Osteoblastoma: more common in the posterior elements of 
spine, larger nidus with thin shell.

9. Healed or healing bone lesion—treated metastasis, NOF, simple 
bone cyst, brown tumour, eosinophilic granuloma.

10. Primary bone sarcoma—aggressive features: poorly defined 
margins, aggressive periosteal reaction, Codman’s triangles, bone 
destruction, soft tissue mass.

11. Fibrous dysplasia—usually lytic with ground glass areas but can 
calcify in later life.

12. Chronic osteomyelitis—usually associated with an area of lysis, 
chronic periosteal reaction and occasionally a sequestrum.

13. Chronic recurrent multifocal osteomyelitis (CRMO)—idiopathic 
inflammatory disorder. Most commonly affects clavicles and tibias 
in children. Often multifocal.

14. Lymphoma—primary bone lymphoma rare. More common as 
secondary involvement. Large extraosseous soft tissue mass with 
relative preservation of bone.

15. Cement and bone graft substitutes—history of surgery.
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