	Name 
	 Aetiology
	Histology /Pathology
	Pain/Painless
	Sign 
	Investigation
	Management 

	Lipoma 
	* Most common benign tumur

	lobules of fat with surrounding capsule
	No pain 
	* Soft, well-defined lump
* slowly growing, 
* Maybe multiple
	* X ray: Radio translucent soft tissue mass
* CT
* MRI: T1 high signal, T2 intermediate signal, low signal. 
	* observation if asymptomatic  
* surgery  if symptomatic 

	Fibroma 
	
	Solitary, 
benign fibrous tissue 
	Asymptomatic 
	
	
	Not essential
Marginal excision adequate 

	Desmoid tumour 
(Aggressive fibromatosis )
	* Cause unknown
* 1000x more common in FAP 
* 15-40 y common 
	* uncapsulated, hard, fibrous lesions. 
	- Painless or mild pain
- paraesthesia if nerve compression
	* Can be aggressive 
* Locally spread
* high recurrence  
* nearby neurovascular compression symptoms
	Xray: 
CT: poorly defined margin of mass
MRI: mass with infiltrative growth margin 
	* Wider surgical excision 
* Radiotherapy (controversial)
* Tamoxifen ( anti-oestrogen)
* cytotoxic chemo
* Vit C may help 

	Myxoma 
	Very rare 1/1milion

	- benign hypocellular tumor with sparse vasculature
- Fibrous dysplasia 
Underlying bone 5%
	* Painless
	* Slowly growing mass
* Size 5-10cm mass
* May recur. Difficult to resect locally 
	X ray
CT: well defined 
MRI: similar to fluid or ganglion cysts. High signals on T2
	Marginal excision 

	Schwannoma 

	
	-Benign tumur on a  peripheral nerve. 
-Can be ‘shelled’away  from N. w/o damage
	Painful 
	*Slowly growing mass 
* <5cm. 
* mobile in transverse plane but not in longitudinal plane
* Tinel’s sign: percussion induce distal paraesthesia
	X ray
CT
MRI: intermuscular mass closely related to a neurovascular bundle. Distinct margin surrounded by rim of fat ( split fat sign)
T1: isointense to muscle. 
T2 high signal with some heterogeneity (target sign) 
	


Benign soft tissue tumor 



Benign bone tumour 
	Name 
	 Etiology
	Histology/Pathology
	Symptoms 
	 xray
	Investigation
	Management 

	Osteoid osteoma

	*Peak in 2nd 3rd decades
* M:F=3:1  
Young males 
* Femur, tibia most common

	* Arising from osteoblasts 
* Dark-brown or reddish ‘nucleus’ surrounded by dense bone. 
* centre is unorganized sheets of osteoid and bone cells 
	* severe persistent pain Prostaglandin, COX1/2) 
* night pain
* Relieved by NSAIDs
* Limp, muscle wasting, weakness. 
* Spine: intense pain, muscle spasm, scoliosis
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	Xray: small round radiolucent nidus ( <1cm) surrounded by dense sclerotic bone ( Bull’s eye). 

CT: nidus
99mTc-MDP scintigraphy: (localized activity) 
	* NSAIDS for night pain
* Surgical resection of nidus 
* Radiofrequency ablation( RFA) (not for spine or hand) 

	Fibrous cortical defect 
	Children (35%)
Peak 2-25y.o
M>F
Femur, tibia common
	Benign  
A nest of solid fibrous tissues  within the bone,  
	*Typically asymptomatic 
*If large, risk of pathological fracture 
* rarely recurrent 
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	Xray: oval radiolucent ‘bubbly’ lytic lesion near physis, 
Thin, smooth, well defined sclerotic margin.  
	Most lesions resolve spontaneously. 

Curettage , bone grafting if recurrent fracture.


	Osteochondroma 
(骨软骨瘤)
	* 2nd -3rd decades
* M: F=1.8:1
* Most common benign bone Tumor (45%)
* metaphysis of long bone 

	* Single or multiple
* Small over- growth of cartilage 
* Endochondral ossification into a bony protuberance
	* Pain or discomfort 
* growing very slowly 
* Malignant degeneration (1-2%) painful or rapidly grows after the end of the growth period 
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	X ray: cartilage-capped bony spur (“mushroom-like ”) , narrow stalk, can #  
	* Observation
* surgery if symptomatic 

	Enchondroma （内生软骨瘤）
	* 2nd-3rd  decades
* 60% in small tubular bones (hand , feet) 
	* Hyaline cartilage tumor
* in medullary cavity
	* majority asymptomatic 
* may pathological #
* Malignant degeneration 1-2%
* No Known to metastasize
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	Xray 
	* Observation
* Surgical curettage if symptomatic 

	Bone cyst
	*children, young adults
(first 2 decades) 
*M: F=2：1 
* Proxi. Humerus, femur
	*Serous fluid-filled lesion cystic lesion (common)

	*Asymptomatic or local pain
* pathological # 
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	Xray : 
- lytic translucent rea on metaphyseal side of growth plate
- Cortex thinned/expanded
- well defined lesion 
	* aspiration followed by steroids injection
* curettage+/- bone graft if re-fracture. 

	Osteoblastoma

	* peak 3rd decade
	
	* pain worse at night
Not relieved by aspirin.
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	Xray 
- Large nidus (looks like a cannon ball “blast”) but usually no surrounding sclerosis / fibrosis ring. 

	 *  curettage, bone grafts or methylmethacrylate cement packing



	Giant cell tumor of the bone 
	*epiphysis of long bones
	* Reddish, fleshy Solid tumor with soft-tissue involvement
* Bone destruction 
	* pain at end of long bone
* Trauma not uncommon
* pathological # 
* Potential to transform to osteosarcoma
	[image: ]
	Xray: multicystic lesion (giant clustered soap bubble) 
CT
MRI 
Biopsy essential ( potential for aggressive behaviour)
	* curettage , stripping of the cavity with burrs and gouges ( slow-growing )
* Excision ( more aggressive) +/- bone grafting, prosthetics.

* Sometimes radiotherapy 

	Aneurysmal bone cyst 
	* any age ( common in young adults) , 
* In any bone 
(common in long bone metaphyses)
	* cyst contain clotted blood, 
* bleeding during curettage.
* Lining consists of fibrous tissue with vascular spaces, deposits of haemosiderin and multinucleated giant cells 
	* Pain 
* palpable /visible swelling of bone 
* Does not transform to cancer. 
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	Xray: Well defined radiolucent cyst , often trabeculated and eccentrically placed 
	* curettage, packed with bone grafts. 
* occasionally heals spontaneously. 

	Eosinophilic granuloma 

	* usually a child 
	1. Marrow containing bone is resorbed 
2. One or more lytic lesion in flat bones or the metaphyses 

3. wide zone of transition. 
	* seldom painful 
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	Xray: Well-defined oval area of radiolucency within the bone . 
+/- reactive sclerosis 
May be multiple lesions 
* punched out appearance in the skull. 
* vertebral collapse 
	* Usually self heal
* Biopsy +/- excision or curettage. 



Malignant bone tumor
Feature: 
 - They have invasive qualities both locally and distantly 
 - Periosteal reaction: Lamellated(onion-peel) , spiculated ( Sunray) , Codman’s 
 - Destructive, invasive, expansile, remodeling 
Origin: Mesenchymal origin
Type: Fibrosarcoma (Fibrous) , Rabdomyosarcoma (muscle), Osteosarcoma (Bone) , chondrosarcoma (Cartilage) , Ewing’s sarcoma. Myeloma (Haematopoietic) 

Basic statistics 
- 1° malignant bone tumor are rare: 10/million/year 
                                                                  - Osteosarcoma (35%), Chondrosarcoma (25%), Ewing’s Sarcoma (15%) 
- > 40 yrs of age:  Mets>> Myeloma>Lymphoma> infection > 1° Tumor 
- < 40yrs of age: 1° tumor > Mets> Lymphoma > infection 




	Osteosarcoma 
	1. The most common bony sarcoma
2. peak ages 15-25y, >60y
	1.Highly malignant (90%)
2. Arising from Long-bone metaphysis(90%) around knee, prox humerous  
3. Mets to: lung( common) , bones , liver ( rare)  
  Skip metastases: occurs within the same bone or across the joint in the adjacent bone(mets through intraosseous venous system) . Poor prognosis  

	1. Pain: first sx, constant, worse at night, gradually increases in severity. 
2. Bony Lump 
3. Pathological fracture 

Outcome
Survival improved with wide resection and chemo (50%) 
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	X ray
1. mixed sclerotic and/or lytic permeative lesion                      2. Codman’s triangle (little triangle of new bone at the margins of periosteal elevation) . 
3. Sunburst effect(cortex breached, streaks of new bone radiating outwards from the cortex)  

CT MRI 
Biopsy 
	1.Preoperative chemo: induction (Adriamycin, cisplatinum, high dose Methotrexate (HDMTX) , Ifosfamide/Etoposide ( typically 2-3 cycles and then surgery) 
2. Surgery: wide surgical resection/limb Salvage, amputation 
3. Postoperative chemo( adjuvant) : usually 4 cycles 


	Chondrosarcoma 
	40-50y
M>F 
	Arising from cartilage
Metaphysis of long bones 
Lower limbs > pelvis 
	Dull ache,
Gradually enlarging lump
Pathological # 
	
	X ray : 
Central type
Expanded cystic lesion 
Flecks of bone within tumor. 
Peripheral type
Arises in cartilage cap of exostosis 

	

	Ewing’s sarcoma

	2nd most common primary malignant bone tumour mainly affects children.
	1. Bone destruction+ 
New bone formation

2. Mid-diaphysis
3. 
	1. Pain: throbbing, swelling
2. Generalized illness: pyrexia, warm, tender, raised ESR

Outcome
Poor 
Chemo more effective. 
Best to combine C,R, S
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	X ray 
1. Lamellated (Onion-peel effect) 
2. Sunburst appearance
3. Codman’s triangles 

CT
MRI
Radioisotope scan
Biopsy : essential 
	Surgery
Chemo
Radiotherapy 

	Multiple myeloma 
	M>F 
	1. Malignant B-cell lymphoproliferative disorder of the marrow Plasma protein abnormalities  

2. Resulting in osteoporosis and discrete lytic lesions throughout the skeleton
 3. Plasmacytoma: (large colony of plasma cell formed solitary tumour) 

	1 localized pain
2. High Ca sx: thirst, polyuria,abdo pain

3. Ostoporosis: pathological #. 
Vertebral compression #


Prognosis
Poor 
Median survival 2-5 yrs
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	X ray
Osteoporosis 
Multiple punched out defects with soft margins (in skull, pelvis, prox femur) 
Solitary lytic tumor( large bone metaphysis)  

Labs 
 1. Bence Jones Protein in urine ( light chains) .
2. Serum protein electrophoresis shows abnormal band (IgG) .
3. Hypercalcaemia (1/3)
4. High ESR
5. High Cr 
 
	1. Pain control 
2. Treat pathological #
3. Treat hypercalcaemia : fluid balance. 
4. Surgery: 
Limbs #: internal fixation, packing of cavities. 
Spine #: stabilization( bracing or IF) , decompression if needed 
5. Radiotherapy
6. Alkylating cytotoxic agent ( Melphalan) 
7 Steroids ( does not alter dx course. 

	Metastatic bone disease
	
	
	
	
	
	

	Lymphoma 
	
	
	
	
	
	




Comparison of benign and malignant tumour 
	
	Benign 
	Malignant 

	Growing
	May/not continue to grow
	Continue to Grow and usually rapidly 

	Metastasize
	Does not metastasize
	Metastasize 

	Recurrence
	May recur locally
	May recur locally 

	Depth
	More likely if superficial
	More likely if deep 

	Size
	
	

	Pain
	Possible 
	possible

	Zone of transition
	Narrow ( bone cyst, osteoblastoma) 
* except eosinophilic granuloma
	Wide (Osteosarcoma) 



Factors indicating poor prognosis 
1. Stage of tumour: TMN staging
2. Mets: Poor
3. High grade: poor. Low grade: better 
4. Superficial to deep fascia: low risk of mets 
5. <5cm : low risk of mets 
6. Retroperitoneal, axial sarcomas: poor prognosis 

Pathological fracture 
Definition: Fracture caused by minimal force. 
Common cause: 
1. Osteoporosis: in elderly
2. Osteognesis imperfecta: in the young
3. infected or dead bone 
4. neoplastic bone lesions 

	   Childhood pathological fracture               
		Adult pathological fractures 

	Giant cell tumor
	Benign
	Common, often locally aggressive 

	Aneurysmal bone cyst
	Benign
	Rare, often long-bone metaphysis 

	Eosinophilic granuloma
	Benign
	Rare, May mimic Ewing’s or infection

	Enchondroma
	Benign
	Common in digit 

	Osteosarcoma 
	Malignant 
	Long-bone metaphyses 

	Chondrosarcoma
	Malignant 
	Frequently in pelvis, proximal humerus or femur 

	Radiation-induced sarcoma
	Malignant 
	In radiation field after previous cancer treatment 

	Bony metastasis
	Malignant 
	Most common in elderly 




	bone cyst
	Benign
	Common, long-bone metaphyses 
	

	Aneurysmal bone cyst
	Benign 
	Rare, often long-bone metaphyses 
	

	Eosinophilic granuloma
	Benign
	Rare, May mimic Ewing’s or infection
	

	Osteoblastoma
	Benign
	Rare, May be in difficult site 
	

	Enchondroma
	Benign
	Common in digits 
	

	Osteosarcoma 
	Malignant
	Long-bone metaphyses, 
	

	Ewing’s sarcoma 
	Malignant
	May mimic infection
	

	Bony metastatis
	Malignant
	Source may be leukaemia, lymphoma, neuroblastoma, Wilm’s tumor 
	









Management of pathological fracture 
Diagnosis
1. Biopsy to confirm nature first 
   - Avoid fixation of the fracture prior to obtaining a definitive diagnosis Injudicious early fixation may disseminate malignant cells ) 
   - Use cast or in traction whilst waiting for the biopsy result 
2. Staging if fracture through primary malignant bone tumors. 

Treatment 
1. Control pain and metastatic activity: 
   - Analgesia: powerful narcotics reserved for the terminally ill 
   - Radiotherapy : pain control + reduce metastatic growth . 
   - Hormonal / endocrine therapy: Breast (anti-oestrogens), Prostate (anti-androgens), thyroid ( 131 I) Renal ( immunotherapy) allow fracture to heal rapidly , long-term survival.
   - Prophylactic surgery: Oophorectomy +/- adrenaliectomy +/- hypophyseal ablasion ( breast) 

2. Hypercalcaemia ( can cause renal acidosis, nephrocalcinosis, unconsciousness coma) 
- Ensure adequate hydration
- Reduce calcium intake 
- Bisphosphonate: 

3. Surgery: curetting, internal fixation, bone graft, 
1) Limb fracture: 
   - Shaft fracture: internal fixation+ packing with methylmethacrylate cement  (- Intra-medullary nails are preferred to plates and screws )
   - Providing a stable fixation: “load-bearing” than “Load-sharing”            
   - Joint arthroplasty can be used close to major joints 
   - Excisional arthroplasty : if extensive surgery is contraindicated 
   - Most modern implants: 1-2 years before undergoing fatigue failure 

      2). Prophylactic fixation
         *    If 50% of a single cortex of a long bone has been destroyed, pathological # is inevitable  
	Mirels Criteria ( Score >8 suggests prophylactic fixation )

	Score 
	1
	2
	3 

	Site 
	Upper limb
	Lower limb 
	Peritrochanteric 

	Pain
	Mild 
	Moderate 
	Functional

	Lesion
	Blastic 
	Mix 
	Lytic 

	Size 
	<1/3
	1/3- 2/3 
	>2/3 


3) Metastatic spine fracture 
 - If stable: a well-fitting brace 
 - unstable/ painful sitting, standing:   spinal fusion
 - Cord compression: URGENT Treatment 
  - Vertebrectomy, reconstruction


Prognosis 
	BAUER’s Positive criteria for survival

	- A solitary metastasis
- No pathological fracture
- No visceral metastases 
- Renal or breast primary 
- NO lung cancer 

	4-5 criteria: 50% survival 

	
	2-3 criteria: 25% 

	
	1 or less: Majority < 6 months . 
 none alive at 1 yr
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