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Dx Imaging II - final
Infection


-affects unhealthy more than healthy


-no gender or age bias


-infection has no boundaries, it is always aggressive, never content (desires to conquer more territory)


-can lead to death, especially if drug-resistant organism

2 Categories of Infection:

1) Bacterial (suppurative infections)



-organism is pus producing




-pus could be breakage of cells, or the body’s response to an irritant, or the product of the organism itself



-robust cellular and histologic response

2) Non-suppurative (4 groups of infectious agents)

-syphilitic, TB, fungal, (and one more?)

80-90% of all bone/joint infections are traced back to staphylococcus Aureus

-if general incidence question, then go with staph
-pseudomonas has a reputation for affecting the S-joints:

-spine, SI, sternoclavicular, symphysis pubis

-if infant, and infection involving the humerus, then typically streptococcus (as opposed to staph)

-opportunistic organisms:


-more commonly seen in patients with immune compromise


-pseudomonas, chlamydia; pretty much everything other than strep & staph
-syphilis

-B/L symmetric


-mother passes to infant during birth

Suppurative Infections

-poster child is diabetics

-diabetics can have poor circulation in lower extremity that leads to very poor wound healing, atrophy of skin (with 
ulcers & dermatitis), increased risk for infection

-immune compromised patients


Examples: 



-drug-induced (anti-rejection medication, ie if organ transplant)

-renal disease leading to reduction in erythropoietin

-alcoholics (especially at end-stages)
-newborns (lack of experience dealing with foreign invaders and lack of circulating WBC’s)

-it takes time to get the T-cell and B-cell system set up

-in babies who are breastfed, it is clearly recognized that they have a more robust immune system

-drug addicts (intravenous drug abusers)

-the shared needle is the most likely cause (directly injecting organisms into the blood)
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-staph aureus – 9 out of 10 bone/joint infections
-TB is the most meaningful nonsuppurative

How did the organism get to the bone?  

1. Hematogenous spread (essentially it is metastasis, ie from URTI, GI infection, or dermatitis)

2. Direct implantation (ie. rusty nail puncturing the skin)

-Skin is the most important barrier protecting us from the outside


3. Contiguous spread (ie pneumonia)

-lymphadenopathy is common in TB (leading to vertebral scalloping – pressure erosion of bone)


-but lymph channels are, in general, not a common source of bone infection

Clinical Features (adult vs child)
Child – gets sick quick (short transition from health to disease)


-less WBC number


-less experience


-dilution (microorganism is at a higher percentage compared with overall body mass)


-high fever


-elevated ESR


-pain at initial infection site (leads to limited use of body part)



-passive ROM is fine, but active ROM is reduced

Adult – insidious onset (slow onset)


-likely slow onset is due to body mass and experience of the immune system


-larger numbers of WBC’s


-more experience


-essentially normal ESR, early (but can elevate late), due to dilution of microorganism


-local signs and symptoms (of inflammation) at site of infection (rubor, dolor, calor, tumor)


-fever is absent early, and seen later
-metaphysis is the most metabolically active


-infarcts, metastasis, and nutritional/hormonal deficiencies – all affect the metaphysis


-in a child, there is a greater amount of destruction at metaphysis, but the epiphysis is not affected as quickly 

(due to lack of blood supply to the epiphysis)
-3x as common in boys

-Osteomyelitis age range: 2-12 years old (mostly)
-metaphysis of long bones is primary site of infection

Osteomyelitis in adults

1 - if adult patient, but consider if patient is an I-V drug user



-however, it is not likely that these patients would come to see chiropractors

2 - diabetes mellitus could also be a consideration in adults

3 - immune compromise (and anti-rejection medication)

Implantation of microbes into bone:

-Cellular + Histologic response to invading organisms



-WBC’s move into area (phagocytosis)

-Bone is a fixed volume container (cannot expand), which reduces the body’s ability to pump in new blood



-intraosseous pressure increases (venous drainage is compromised and arterial supply reduces)



-the living bone tissue is starved of blood and it dies

-osteoclasts work at the periphery, but they clean up the dead bone

Slides
-pneumonia

-wedge of white soft tissue on chest film

-sequestrum – remaining dead bone


-the center of the infection (initial target)

-sequestrum is surrounded by involucrum (periosteal layer)

-involucrum – body’s attempt to wall off the infected bone (bone is thicker in measurement)

-a draining sinus is the pressure relief point


-often MR (sometimes CT) can demonstrate a draining sinus

-cloaca – the opening to a draining sinus (from osteomyelitis)


-the draining sinus makes it to the surface

-marjolin’s ulcer – squamous cell carcinoma (a potential complication of osteomyelitis)

-if chunk of bone coming out of hole in skin, then osteomyelitis

-prevertebral soft tissue (should be 7mm at pharynx)
-C3 osteomyelitis (lack of “big white lines” at C3)
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-local lucency (missing part of a bone)


-tumor and infection are the two most likely categories that produce local lucency


-the speed of progression is the fundamental difference



-infection: days to weeks (infection is not respective of boundaries)



-tumor: months to years(?) (tumors are also respective of boundaries)


-30-50% of bone loss before it’s seen on plain film, but symptoms of osteomyelitis are present before this amount of loss


-MRI (or MR spectroscopy) is the ideal imaging tool to recognize infection (if money were no object)

Codman’s cuff and Codman’s triangle (component of osteomyelitis)

-raised periosteum (very difficult to see)

-worry about aggressive process first

-area will be warm, red, hyperemic, painful, tumor (swollen mass of infected tissue)
Back to suppurative films…

-surgery is the 4th most common cause of osteomyelitis

-increased paravertebral soft tissue (pus, blood, cells)

-pus:  suppurative infections (9/10 – staph)


-cells:  tumor


-blood:  trauma

-tomography (cm markings to label how far away the film is)

-discitis (aka spondylitis, or osteomyelitis) (as seen on tomogram study)

-diastasis of symphysis pubis – separation of pubic symphysis joint

Humerus film (osteomyelitis):

-corticomedullary junction should be clear, not fuzzy

-moth-eaten (the step after permeative)

-permeative: ie pinholes that occur when cooking pancakes

-loss of cortex 


-if cortical destruction, it can’t be benign


-tumor shouldn’t be first thought


-must put infection first



-WBC elevation, and probably ESR elevation (if infection)

Shoulder film:


-infection


-AC joint not seen on film (but it should be seen)


-gas-forming organism (ie pseudomonas, clostridium perfringens, or possibility staph)



Foot film


-missing 2nd phalanges


-2nd toe cut off of gangrenous diabetic patient

Lat foot film


-swollen foot


-Kayer’s triangle is not seen (due to excessive soft tissue swelling)


-local lucency

-diabetes is most common cause for osteomyelitis in lower extremity

-diabetics get two common conditions on lower extremities:

1- neurotrophic joint disease (atrophic or hypertrophic)

2-osteomyelitis

-if tumor destruction of bone, bone scan looks normal (vs infection, where bone scan is “hot”)

-diabetes lipoideum

Knee film (missed what he was talking about)

-ask for triple phase radionuclide scan (if possible osteomyelitis)

Stages of bone scan

1st stage: vascular stage

2nd stage: soft tissue phase

3rd stage: ??

Leg


-increased soft tissue swelling on inferior portion right leg & medial malleolus


-periosteal reaction

Foot – neurotrophic joint disease (atrophic form) + osteomyelitis (with global soft tissue swelling)

Ankle


-local lucency near growth plate on distal tibia (think tumor or infection)


-Brodie’s abscess 



-suppurative

-lucency within medullary cavity (confirm by taking different views)

-walled-off suppurative infection (cannot be TB nor fungal, b/c not suppurative)




-staph is most likely



-treatment is to dig it out, and pack it with bone chips


-pain is worse at night (and can possibly wake them up)



-aspirin provides greater relief than other analgesics



-night pain relieved by aspirin: either Brodie’s abscess or osteoid osteoma



-need MRI to distinguish b/n Brodie’s abscess (intramedullary) and osteoid osteoma (periosteal)

-(osteoid osteoma is below the periosteum, but outside the cortex)
Nidus – osteoblastoma and osteoid osteoma


-what is a nidus?

Proximal tibia – subtle lucency that is magnified on bone scan and MRI


-“target sign” or “bull’s eye sign” – MR terms associated with Brodie’s abscess

Tuberculosis
-the resistant strains of TB are the most worrisome (we are now seeing domestic versions of these strains)

-the use of crack cocaine is exacerbating the problem

-bacterial infection is quicker than TB

-TB infects the upper lobe of the lung before it hits the bone


-pulmonary nodules (and Ghon’s complex)

-disseminates through venous system

-thoracolumbar junction (where lungs drain) is the primary skeletal site

-Batson’s plexus (valveless)


-good distribution system for metastatic processes

-thorough destruction of at least one vertebral level (around TL junction)

-suppurative (more symmetry?) vs. nonsuppurative


-TB is nonsuppurative

-Gibbus formation – hyperkyphosis


-angular deformity of the spine (vertebral body collapse), classically located in the TL junction

-granulation tissue

-Pott’s paraplegia – progressive myelopathy (cord damage)
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-Gibbus formation & wedge-shaped vertebra

-TB has tendency to abscess and distribute itself in soft tissues


-dystrophic calcification (after TB invades and damages tissue)


-“cold abscess” – recognize it as an abscess, but cannot grow an organism (in lab?)


-combination of broken vertebra and granulation tissue can lead to central canal stenosis (Pott’s paraplegia)
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-bone is destroyed, but granulation tissue shows up as dense areas on the film


-rotatory scoliosis



-“long vertebra” – asymmetric forces applied to young bone (Heuter-Volkmann rule) leads to asymmetric growth



-compressed side of vertebra does not grow as tall as other side




-shorter side is 10-20% shorter and taller side can be around 20% taller than normal


-TB dactylitis


-inflammation of fingers/toes, resulting in sausage-shaped appearance of digits



-soft tissue swelling (indicates infection, rather than tumor)



-if looks like infection, but long duration of symptoms, think TB


-cystic TB (ie ulna, fibula) – bone increases diameter


-TB in 2-yo finger


-TB in hip – femur head fused to ilium is ultimate result

Congenital Syphilis


-periosteal reaction (B/L symmetric)



-long bones give the best opportunity to see the periosteal reaction


-saw-tooth appearance


-25-50% of kids die in utero


-if bilateral infection, think congenital syphilis


-Wimberger’s sign of syphilis


-erosion of the medial, proximal part of the tibia



(Wimberger’s sign of scurvy) – epiphysis has a bright white ring)


-Saber shin


1)  The organism weakens the bone ( anterior bowing of the tibia



2)  Solid periosteal reaction that ossifies and adds to the impression of diameter increase


Phases of Syphilis:


-periostitis phase


-metaphysitis phase


-osteitis phase 

-if patient is in this phase, then either patient not treated, or treatment was ineffective

-crack cocaine influx brought with it an influx of TB, syphilis, and AIDS

Fungal Infection


-fever, night sweats, incr ESR and WBC, decr IVD…


-always start with staph, if considering infection


-increased c/s prevertebral soft tissue space (pus pockets)


-cervical infections tend to orientate themselves up and down (due to longitudinal channels)

-probably started in lungs and spread to c/s via metastasis


-blastomycosis


-should not be on the top of the diff dx list



-mostly found along Canadian-American border



-common people to get this infection:  usually hunting guides, park rangers, lumberjacks, etc


-valleys provide pathways for vectors of disease (ie Ohio River valley)


-starts in lungs



-silver methionine is the defining test for blastomycosis


-coccidioidomycosis


-dry climates of southwest (ie Arizona, NM, Texas, Nevada)



-also starts in lungs (pneumonitis) and disseminates to skeleton



-attacks bony projections




-greater trochanter, patella, AC joint, distal fibula (lateral malleolus)


-poodle’s leg (film)


-histoplasmosis


-not a skeletal complaint



-polk-a-dots in the chest



-found in Mississippi River valley and Ohio river valley



-lung, liver, and spleen are prime targets

Patterns of Osteopenia

Generalized – osteopenia affecting the majority of the skeleton



-senile osteoporosis



-Post-menopausal

-hyperparathyroidism

-cushing’s disease

-wide-spread malignant disease (multiple myeloma, metastasis)


Regionalized – osteopenia affecting one limb or section of the body



-disuse atrophy (immobilization)

-reflex sympathetic dystrophy

-transient regional osteoporosis

-regional migratory osteoporosis


Localized – Focal osteopenia in one or multiple discrete locations in bone (most worrisome category)


-lytic metastasis

-osteomyelitis

-inflammatory arthritides

-first, lose horizontal trabecula (most likely post-menopausal, or senile osteoporosis)

-second, lose all trabeculae – leads to “fish” or “codfish” vertebra

-wedge-shaped fracture

-anterior portion of vertebral body is smaller than the posterior portion of the body


-(patient must maintain at least 80% of expected vertebral body height)

-vertebra plana (flat vertebra)

-uniform loss of vertebral body height


-aggressive pattern of collapse


-most are either tumor or infection

-Angular end-plate deformity (aka check-sign)


-most are path fractures (tumors, sometimes infection)


-a small number are simple benign compression deformity, but must first rule-out the aggressive diagnoses

Ward’s triangle (of femur head/neck)

1) Principle compression group


-most important bundle – they are usually the last to go


2) Secondary compressive group



-weight distributed to medial cortex


3) Principle tensile group



-fibers are co-mingled



-weight distributed to the lateral cortex

-when Ward’s triangle is large, then worry about femur fracture

-hip fracture comes with 30% mortality rate


-the chamber that gets fractured can send fatty (yellow) marrow into the blood system causing fatty embolism


-the traditional management for hip fracture was prolonged bed-rest (which can accelerate renal failure)



-prolonged bed-rest is also often in a hospital ( nosocomial infections

-skeletal loading activity reduces the rate of bone loss


-exercise cycle

DEXA – dual emission xray absorptiometry (which replaced SEXA)

-risk for osteoporosis


-over age 35


-female (1-3% bone loss after menopause)


-caucasian


-oriental


-small-boned


-family history with osteoporosis

Additional risk factors


-never been pregnant


-post-menopausal


-ovaries surgically removed


-breast-feeding


-allergies to dairy products


-inactive


-smoke


-consume large amounts of caffeine


-stressful daily routine

-significantly less risk for osteoporosis


-under 35


-male


-black


-large-boned


-average/overweight slender


-no family history

Typically, 0.1-0.3% bone loss per year after age 35
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NME (nutrition, metabolic, endocrine)

osteoporosis


-post-menopausal is the most frequent form


-senile osteoporosis will soon replace post-menopausal as life expectancy increases


-trabecular bone has less cross-fibers (vertical trabeculae)

-compression fracture (wedge – buckling of back of vertebral body, and obvious loss of ant vert. body height)

-limbus vertebra



-the younger you are when you acquire limbus, the bigger the fragment ends up appearing


-thin, cortical margins, and vertical trabecular accentuations

-quantitative CT or DEXA (DEXA is more cost-efficient)

-wedge-shape fracture (back of vertebra maintains at least 80% of height)


-if back of vertebra is below 80% of its height, then vertebra plana

-cortical margins look thicker, but really it is the trabecular bone that is more lucent

-cod-fish endplate (both ant and post parts of the vert body are relatively normal in height)


-atherosclerosis of the aorta (in this film, it looks like pencil-thin syndesmophyte as in AS)


-incremental change in vertebral bodies producing hyperkyphosis

-T/L junction is most frequent site of compression fracture (T12, T11, L1), then apex of kyphosis?, then L/S junction



-compression fractures at unusual locations are more indicative of path fractures


-localized/regionalized osteoporosis (ie just fingers) vs generalized (whole skeleton is involved)


-Regionalized



-reflex sympathetic dystrophy (RSD aka Sudeck’s atrophy)




-unilateral (hand or foot) (idiopathic)



-trabecular bone loss in phalanges, metacarpals (sometimes carpals and distal forearm)




-cold really hurts




-Raynaud’s phenomenon




-skin translucent (easier to see venous network)




-hair loss in knuckles of one hand




-tactile sensitivity is prominent




-trauma or surgery can produce RSD




-often no specific traumatic event




-suicide is most frequent cause of death




-commonly misdiagnosed




-Smith’s or Colle’s fracture is common




-usually reverses itself at some point



-no known treatment, but chiropractic can sometimes help

-ask the patient what you’re doing for them, and don’t assume anything (don’t assume that you’re not helping them)

-hemangioma – most common benign tumor in the spine


-tumor compresses several trabecular fibers together (corduroy vertebra)



-thickened trabecular bone due to coalescence

Rickets (Nutritional abnormality)
-could be vit D deficiency or reduced circulating levels of phosphate

-could be losing calcium quicker than can be replaced with the diet 

(renal rickets aka secondary hyperparathyroidism aka renal osteodystrophy)


-tubular failure to recapture calcium 


-(Taber’s dictionary says that renal rickets is treated with a vegan diet:  meat & dairy lead to hypercalciuria)

-bowed long bones (femur, humerus, and/or forearm)



-ZPC is blended with surrounding bone (Zone of Provisional Calcification should be a clean, white line)




-ZPC is most useful discriminator b/n scurvy and rickets




-rickets rarifies the ZPC (can’t see the ZPC), and scurvy scleroses the ZPC (thicker zone)




-if return of ZPC, then the treatment is working



-length of bone and mechanical forces applied to it make the bowing more dramatic



-residual deformity (of bowed long bones) remains with the patient, even after resolution



-rosary bead appearance (bumps at costochondral junctions) aka ricketic rosary




-scurvy can also present with rosary bead appearance

Hyperparathyroidism (HPT)

-conduit pattern of calcification


-artery wall is thicker than vein wall, and can therefore take up more calcium


-arteriosclerosis (ie in fingers) as a result of hyperparathyroidism


-acroosteolysis (also seen in pyknodysostosis, scleroderma)



-polyvinyl chloride exposure also produces acroosteolysis



-in scleroderma, soft tissue change first


-sandwich vertebra (assoc. w/ osteopetrosis) aka Rugger Jersey spine (assoc w/ hyperparathyroid)



-difference b/n the two:  urine calcium levels (hypercalciuria is assoc with hyperparathyroid)

Primary hyperparathyroidism:

-Tumor – overgrowth of secretory cells, not responsive to negative feedback



-metastatic calcification

Secondary hyperparathyroidism:


-kidney disease (calcium lost on urine)

Tertiary HPT:


-end stage renal failure


-patient on dialysis (dialysis wastes calcium)


-patient should be supplemented with calcium and vit D (otherwise, calcium is taken predominantly from bones)

Acromegaly (or gigantism if before puberty)

-Growth hormone:  widens bones, thickened joint spaces, but not increase in length

-heel pad thickness (morbidly obese and acromegaly are only 2 reasons for increased heel pad thickness)

-Sella turcica 


-pituitary tumors (growing asymmetrically) are primary cause of acromegaly


-double floor sign (due to asymmetric pituitary growth)

-lantern jaw (prognathism)

-overhanging brow (frontal bone can respond to GH)

-corticosteroids can lead to hyperkyphosis

Lead intoxication


-basophilic stippling of RBC’s (purple granules in RBC’s)


-24-hour urinalysis is diagnostic test


-single most important problem in inner city

-changes in hair and fingernails (in general heavy metal intoxication)


-in growing bone, lead is easily integrated into bone



-very dense ZPC


-personality change along with learning disabilities

Histiocytosis X


-large group of histiocytes


-eosinophilic granuloma (is a particular example)



-silver dollar sign (in spine)



-spontaneous resolution is common



-missing bone appearance (ie in middle of femur)



-expect it to self-resolve and fill-in on its own



-keep checking every 6 months – 1 year


-hooks of Hemochromatosis (hooks on distal end of metacarpals)
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TUMORS
4 categories:  Mets, primary malignancies, primary benign, and tumor-like

Table 11.6 (Yochum). Malignant Bone Neoplasms:  Differentiating Primary and Secondary lesions (radiographic features)
	
	Primary
	Secondary

	Incidence
	30%
	70%

	Expansion of bone
	3+
	1+

	Joint involvement
	–
	–

	Length of lesion
	Over 10 cm
	2-4 cm

	Periosteal response
	3+
	1+

	Solitary lesion
	3+
	1+

	Multiple lesions
	1+
	3+

	Soft tissue mass
	3+
	1+


“–” = does not occur; “1+” = seldom occurs; “2+” = often occurs; “3+” = very commonly occurs

-if joint involvement, more likely infection then tumor

-expansion of bone = destruction of cortex
-solitary lesion, by definition, is primary neoplasm
	Primary Organ Involvement
	Lytic (%)
	Mixed (%)
	Blastic (%)

	Prostate
	10
	10
	80

	Carcinoid
	5
	15
	80

	Pancreas
	80
	10
	10

	Hodgkin’s lymphoma
	40
	10
	50

	Lung
	
	
	


-when primary cancer goes to bone, it is likely to produce a lytic lesion

-lung, breast, and kidney are most common primary cancers to produce lytic metastasis

-if winking owl sign in 60yo woman, then must rule out lung and breast


-if male patient, then lung

-if male patient, blastic bone disease, worry about prostate

-if 65yo woman, blastic disease, then breast

Table 11.5.  Radiologic features of metastatic carcinoma to bone

General



-axial skeleton predilection



-multiple sites

Osteolytic metastases (75%)



-cortical and trabecular destruction



-lack of periosteal response



-moth-eaten, permeative destruction (small pinholes)



-small or absent soft tissue mass



-multiple sites

Osteoblastic (15%)



-localized or diffuse increased bone density



-poorly defined margins



-multiple sites

Mixed metastases (10%)



-combination of blastic and lytic features

-to the body, a lytic lesion is a fracture

-metastatic bone lesions:  head, shoulder, ribs, spine, pelvis (ilium and pubis), sacrum


-nothing below the elbow, and nothing below the knee

-hematogenous spread explains most metastasis
-Batson’s plexus (venous) gets most of the blame for metastatic bone lesions

-lung lesions tend to go directly to spine (ie Pancoast tumor)
-there are no lymph channels in bone, therefore no lymphogenous spread of cancer to bone

Age ranges for cancer


0-5yo:  Neuroblastoma


10-20yo:  Ewing’s sarcoma, osteosarcoma


20-40yo:  Lymphoma (testicular carcinoma for men)

-unexplained weight-loss is a red flag

-anemia (normochromic normocytic) is common

-path fracture is what typically produces the pain that brings the patient to doctor
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TUMORS cont…

Slides (primarily metastatic lesions to bone)
Pancoast tumor (right lung apex)

Lung apex – lung should be fairly black


-can distribute hematogenously

-oblique views are good to get a second look (fuzz ball)
Bone scan


-both lytic and blastic lesions show up


-multiple myeloma is the only tumor that doesn’t show up on bone scan



-this tumor inhibits osteoblastic activity

Check sign (big white line assessment)


-looks like a “check mark” on lateral vertebral body


-decreased joint space (not much sclerosis)

-end-plate fracture:  nucleus within confines of vertebra


-secondary bone cancer (primary would be lung if male OR breast/lung if female)



-need to order chest CT (helical is best)

-27% incidence of cancer in second breast, if cancer was found in first breast
-benign lesions tend to be more delineated

Enlarged prevertebral space ( blood, pus, or cells (differential)
Local lucency ( tumor or infection (differential)

Half-circle over vertebral body (hemispherical spondylosclerosis if 2 half-circles)

-single half circle:  osteoblastic metastasis is in diff dx

Deep end-plate concavity (AP view of check sign)

-benign bone island is not hot on bone scan


-bone scan is simple test to differentiate benign from aggressive

Ivory white vertebra ( osteoblastic mets (over 50yo), Hodgkin’s lymphoma (20-40yo), Paget’s (over 50yo)


-Hodgkin’s:  faceting or scalloping (contour change on vertebral body)


-Blastic mets:  either normal size or smaller


-Paget’s:  always measures bigger than normal

3 patterns of lytic lesions involving cranial vault

1 - multiple myeloma (primary cancer) ( holes of relatively similar size


-reliably produces anemia and fatigue (attaches plasma cells)


2 - lytic mets to skull ( expect to see variability in size of lesions (ie big hole next to little hole)

3 - osteoporosis circumscripta ( circumscribed area of missing bone (large zone of lucency) (Paget’s)
-cortical defect (local lucency) ( infection, tumor

-deep end plate of C2, and squashed C6 (ended up being multiple myeloma)


-lung/breast should be first thought

If patterns of fractures that don’t play by the rules (ie in middle of L/S), then think disease

If aggressive lesion, worrisome history, and negative bone scan, then approach as if multiple myeloma (need MR)

-MR will absolutely identify the abnormal marrow signal


-CT will show an aberrant pattern of osteopenia, but MR is much more preferred

-Multiple Myeloma interferes with the stimulus that makes new bone

Infection ( short onset

Tumor ( insidious onset

Winking owl sign


-if congenital, then contralateral pedicle should be sclerotic (doing the work of two pedicles)


-if not sclerotic, then likely secondary metastasis
Reversal of contour on anterior margin of lumbar vertebra

Dark, bright lesions on MR, should be suspicious of

Enostoma (benign bone island) – bone inside of bone (25yo or younger)


-if identical finding in 65+yo, then consider osteoblastic mets

Moth-eaten humerus


-start with metastasis first, then investigate myeloma

L3 and L4 compression deformity, but L5 is normal


-not osteoporosis, until proven otherwise


-rule out mets first, then consider myeloma

Cell types of myeloma (immune globulin electrophoresis is test of choice):

 

1 – IgG;  2 – IgA;  3 – IgD;  4 – IgE/M


-bone biopsy can also be done, but definitely not first
Solitary plasma cytoma


-histologically identical to Multiple Myeloma, but confined to a single location


-7/10 end up expressing full features of myeloma

Young age range (10-25yo) ( osteosarcoma, Ewing’s sarcoma
-increase bone density, periosteal reaction, areas of bone destruction


-osteosarcoma:  tendency to affect metaphyseal portion of long bones


#1:  distal femur

#2:  proximal tibia

-Ewing’s sarcoma

-Hair-on-end appearance – periosteal reaction


-one of the most aggressive periosteal reactions

Codman’s cuff

Saucerization (shallow, small plate) – either Ewing’s sarcoma, osteomyelitis (days-weeks), or stress fracture

Quasi-malignant:  sometimes benign, other times aggressive


-giant-cell tumor


-grow large, but very slowly



-soap bubble appearance (interior)


-subchondral location (bone directly below articular cartilage)



-common complication:  insufficiency fracture 



-grows right up to the articular surface (think giant cell, first)
Osteochondroma

Exostoses ( bone projection (similar to supracondylar process)

-mixed matrix tumor, made of both bone and cartilage

-overall, it is benign

-malignant degeneration is biggest concern


-frequent biopsy is what prompts it to become malignant

-fracture is most frequent complication

-sessile (base is broader than cap) vs pedunculated forms

Hemangioma

-Most common primary benign tumor of spine


-corduroy vertebra  aka  accentuated vertical trabeculae (like osteoporosis, but osteoporosis is in all bones)

-barrel-shaped vertebra (often produces compressive myelopathy)


-surgeons surgically remove the posterior elements


-NO malignant potential


-most frequent complication of surgical intervention is bleeding to death

-once it starts bleeding, it is very difficult to get it to stop bleeding


-also can occur in mandible or skull


-condensation of trabecular bone (seen on CT)

4/7/08

(Benign tumors cont...)

Osteoid Osteoma

-solid periosteal reaction is typical x-ray feature
-extracortical lesion (outside cortex, underneath periosteum)


-nidus (lucency in the middle of a bone lesion) – seen on thin-section CT


-also seen in osteoblastoma, chondromas, etc


-shares presentation with Brodie’s abscess (intramedullary lesion)

-night pain relieved by aspirin


-maximum size is about 1cm in diameter


-doesn’t weaken the bone


-no complications


-either have surgically removed, or let it resolve on its own

Enchondroma


-most common benign tumor of hand


-lucent zones (either fibrous or chondral matrix)



-think enchondroma first (collection of chondral tissue in bone)


-chondrosarcoma is the most common malignancy of bone in the hand


-starts as enchondroma that undergoes malignant degeneration


-not Mets, because too distal


-fracture is the most common complication (trabecular bone is cleared out, weakening internal architecture)

-chondral tissue is second most likely tissue to take up calcium (popcorn calcification)
-if destruction and soft tissue swelling, think infection first
Benign fibrocortical Defect (BFD)


-intracortical lesion (within matrix of cortex)



-lung metastasis is the only other thing that is intracortical (but this is very destructive)


-no periosteal reaction, no fracture of cortex


-never expect fibrous lesions to take up calcium


-see it, name it, forget it (don’t need to do anything with it)

-BFD vs Non-ossifying fibroma (NOF) ( histologically identical (xanthomatous diseases)


-BFD is the younger, smaller version of NOF

Aneurysmal Bone Cyst (ABC)


-metaphysis is principle affected region


-dilated bone, slowly stretches the cortex (cortex is intact)


-soap-bubble (multiple chamber) in appearance (like giant cell tumor, which is subchondral)


-most common primary benign tumor to cross a growth plate

Intraosseous Lipoma


-sclerotic nidus (vs lucent nidus of osteoid osteoma)


-dystrophic calcification patter


-most frequent complication is fracture (esp.  track/field athletes)

-calcaneus is number one location

Paget’s Disease


-tumor-like


-3 phases:  lytic, mixed?, sclerotic


-osteoporosis circumscripta (large, well-demarcated holes in cranial vault)


-cotton-wool skull, basilar invagination, bone softening, protrusio acetabuli

-cranial thickness is way too thick; cranial diameter actually increases

-cortical thickening, if in vertebra


-comma-shaped femur (shepherd’s crook deformity)


-bowing of tib/fib (either laterally or anteriorly)


-cranial nerve compression

-picture frame vertebra, and vertebra measures larger than normal


-brim sign (brim of pelvis gets exceedingly white)


-active vs inactive Paget’s



-look for alkaline phosphatase levels (elevated in normal bone repair & in bone disease)




-in active Paget’s often 20x higher than normal


-man more than woman (old men)


-strong genetic profile (United Kingdom, Australia, New Zealand)



-New England states and Canadian-American border (of USA)


-walking assist devices (decreasing load) helps to preserve alignment


-CN myelopathy could cause hearing loss, smell loss, etc


-patient should use cane or brace to help reduce bone bowing
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Fibrous Dysplasia


-ground glass presentation


-sclerotic reaction (very irritating to bone)


-can be polyarticular (but this emerges earlier and can lead to deformity)


-Cafe au Lait spots ( finger-like projections off the edge of the spots (Coast of Maine appearance ( rocky, irregular)


-the younger the patient at the time of diagnosis, the more severe the presentation



-depressed cerebration

Neurofibromatosis (von Recklinghausen’s disease)


-Cafe au Lait Spots (“coffee with milk”)


-smoothly contoured increases in pigmentation (Coast of California)


-fibroma molluscum (severe form) ( extensive subcutaneous large nodules all over the body


-CN stimulation (particularly facial nerve – facial palsy)


-spinally, dumbbell lesion/tumor of spinal nerve root



-IVF size can increase (arm pain)

-scoliosis is a complication


-chest film shows huge white glob


-important to do MR study on these patients (every white glob is neurofibromatosis)

-focal gigantism (extremely large finger, or femur that overgrew, etc)


-local trophic stimulating effect

**Official End of New material**

Review for Final

-slide exam:  material from second half of class


-written exam:  cumulative from both Tri 5 and Tri 6

-pneumonia:  starts somewhere else, then distributes to bone (usually hematogenous spread)

-staph is organism most responsible for bone infection (90%)

-periosteal wrapping in infection:  involucrum
-sequestrum:  remaining dead bone
-2-12 years old are prime target for infection

-metaphysis part of long bone

-intramedullary pressure increase compromises venous drainage


-can’t get new blood in ( bone dies


-cloaca:  sinus that drains the excessive blood



-marjolin ulcer (squamous cell carcinoma) is long term complication

-soft tissue in prevertebral location:  pus, blood, cells

-infection involves more than one level (usually)

-local lucency differential:  infection, tumor


-tumor:  more local increase in prevertebral soft tissue (only where tumor pushes is where soft tissue is distorted)

-infection:  global increase in prevertebral soft tissue

-surgery can be a cause of osteomyelitis

-infection is rapid process


-need a lot of bone change before plain film can pick it up


-believe the patient over the image


-if worried about bone infection, need bone scan or MR (be blunt and up front with 3rd party payers)

-tumors typically don’t cross joint space (accept chordomas)

-osteosarcoma and osteomyelitis are similar:  permeative destruction, moth-eaten destruction


-if days to weeks:  think “infection”


-if months (insidious onset):  think “tumor”
-night pain relieved by aspirin:  

Brodie’s abscess (nidus is intramedullary), osteoid osteoma (nidus is extracortical/subperiosteal)

-bone scan shows increased osteoblastic activity (could be fracture)

-MR shows target sign or bull’s eye sign
-TB (cold abscess) – prolific abscess formation

-Gibbus formation, due to compressed vertebra


-asymmetric loads can lead to “long vertebra”

-TB dactylitis – infection in finger (with local lucency and soft tissue swelling)

-B/L periosteal reaction – could be HPOA (if old patient), syphilis (if young)


-Wimberger’s sign of syphilis:  erosion media border of tibia

-Wimberger’s sign of Scurvy:  bright white ring around epiphysis
-blastomycosis:  fungal infection along Canadian-American border and Mississippi River valley


-starts in lung

-primary malignant, primary benign, secondary malignant, tumor-like

-70% of aggressive bone tumors are metastatic (mets), and 30% are primary (ie multiple myeloma)


-need age and gender



-if male:  lung cancer



-if female:  breast or lung cancer


-breast, lung, prostate, and kidney account for 60-80% of all tumors that metastasize to bone

-enostoma (benign bone island) in 25 year old

-if 65 yo (with same film sign), then must rule out osteoblastic mets

-enchondroma:  cartilage-based tissue inside of bone (never as white as enostomas)
-holes in skull (same size): ??

-variable size holes:  metastasis

-moth-eaten humerus:  rule out mets first

-myeloma suppresses osteoblastic activity

-osteoporosis breaks bones at T/L junction first, then apex of kyphosis, then lumbosacral junction
-saucerization:  differential of 3 things ( Ewing’s, osteomyelitis, stress fracture

-Giant cell:  goes right to the articular surface (subcortical)

-m/c primary benign tumor of spine:  hemangioma (could bleed to death;  only address it if cord compression)
-Ewing’s is biased toward diaphysis  
-Osteosarcoma is biased toward metaphysis
the guy with the bow tie

