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 Review of cases/images pertinent to the 

practice of nuclear medicine in the ER

 Short review of underlying pathologies
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 60 year old female presenting with right 

hip pain

 No trauma

 Slow onset

 Hx of osteoporosis
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Anterior Posterior
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A. Herniation Pit

B. Fracture

C. Stress Fracture

D. Atypical Fracture 2ry to Biphosphonate

E. Bone Metastasis
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 Atypical femoral fracture caused by 

biphosphonate therapy

 Type of insufficiency fracture

 Incidence 1/1000 annually in patients on 

long term biphosphonate (5+ years)1

 Overall risk of femoral fracture (typical

and atypical) still lowered in 

biphosphonate using patients

1- Porrino JA, Kohl CA, Taljanovic M et-al. Diagnosis of proximal femoral insufficiency 
fractures in patients receiving bisphosphonate therapy. AJR Am J Roentgenol. 2010;194 (4): 
1061-4
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 Clinically1:

› Slow onset pain

› Can be on/off for weeks/months

› Usually no history of trauma

 Classic location is lateral cortex of 

proximal femur, 2-4 cm below greater

trochanter1

 According to some series, can be

bilateral in up to 30% of cases1

1- Lenart BA, Lorich DG, Lane JM. Atypical fractures of the femoral diaphysis in postmenopausal 
women taking alendronate. N Engl J Med 2008; 358:1304 –1306
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 Radiologically
› XR normal or might show mild cortical 

thickening

 Bone scan:
› Lateral cortex of proximal femur below

greater trochanter will show focal uptake on 
3 phases 

› Degree of uptake proportional to severity of 
fracture

› As with other stress fractures and 
insufficiency fractures, better sensitivity and 
specificity than XR 

› Gold standard ?

1- Porrino JA, Kohl CA, Taljanovic M et-al. Diagnosis of proximal femoral insufficiency 
fractures in patients receiving bisphosphonate therapy. AJR Am J Roentgenol. 2010;194 (4): 
1061-4

13



 Discontinue biphosphonate

 Should always investigate controlateral

femur

 Some authors advocate prophylactic

surgery in some patients at moderate to 

high risk of fracture1

1- Schneider JP . Bisphosphonates and low impact femoral fractures: current evidence of 
aledronate-fracture risk. Geriatrics 2009;64:18–23
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 70 year old female presenting with right 

hip pain

 Pain started after fall on ice from her

height

 Weight-bearing highly painful

 XR normal
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 ER physician had a high degree of 

suspicion for fracture, so asked for CT

 CT normal
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 ER physician still had a high degree of 

suspicion for fracture

 Asked for triple phase bone scan
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 Bone scan was interpreted as negative

for fracture 

 One caveat:  since trauma took place 

less than 24 hours ago, false negative

bone scan possible

 Recommended control study in 3-4 days

to completely exclude fracture
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 Most fractures positive on bone scan 

within hours of causative event

 However, many factors can lower bone

remodeling, and thus delay/diminish

intial/early uptake

› Age

› Osteopenia/osteoporosis

› Biphosphonate

 Maximum uptake in fracture 7-10 days

after fracture
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Age 24 hours 72 hours 7 days

<65 95% 100% 100%

≥65 80% 96% 100%

% fractures positive on bone scan, by age and time 

following trauma

Extra care should be taken in cases where flow

images or blood pool images are positive, as this

might indicate underlying fracture not yet positive on

late phase images
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 Woman in her late 40s presenting with 

shortness of breath and chest pain

 No history of CAD and no risk factor

 Troponin level mildly elevated

 ECG shows ST-segment elevation in 

multiple leads and T-wave inversion

 Coronary angiogram demonstrates 

normal coronary arteries

30



31



32



A. Apical MI

B. Attenuation artifact

C. Takotsubo Cardiomyopathy

D. Severe Apical Ischemia

E. Panic Attack
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 Takotsubo Cardiomyopathy

 Also known as:

› Transient apical ballooning syndrome

› Apical ballooning cardiomyopathy

› Stress induced cardiomyopathy
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 Coronary angiogram had already

demonstrated typical findings:

› Normal coronary arteries

› Enlarged distal left ventricle, with

apical/anterior hypokinesis/akinesis

› Normal contraction of basal portion of LV

 US 3 weeks later was completely normal
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 Hypokinesia of apical +/- distal anterior

LV wall

› Can be the only finding in some cases

 Apex can show fixed perfusion defect

(but not always)

› No reversible defect

 Diminished LVEF

 ‘’Balloon like’’ LV 
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 First Described in Japan in 1990

 Takotsubo means « octopus pot » in 

japanese
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 90% of cases occur in women

› Most cases reported in caucasian and asian

female. Reporting bias ?

 Predilection for people over 50 y.o. but 

younger patient not rare

 85% of cases triggered by emotionally or 

physically stressful event preceding onset

of symptoms

 Exact etiology unknown
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 Major complications (mainly arythmia or 

formation of apical thrombus) are rare

 Supportive therapy

 Complete recovery in 3-7 days

 5% of patients will have second episode

stress-induced cardiomyopathy1

1- Scott et al. Takotsubo Cardiomyopathy, Circulation, 2011; 124:e460-462
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 Man in his 60s, recently diagnosed with

DB, complaining of chest pain

 Presenting with history of stable/classical

angina

 Rest ECG normal

 Tropo -
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 MPI with stress testing

› Bruce protocol 2.5 minutes, 4.6 METS

› Reached 85% of age-predicted maximal 

heart rate

› Clinically positive 

 Typical chest pain

› Electrically positive

 2+ mm ST-segment depression in multiple leads
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A. Normal

B. Mild infero-lateral ischemia

C. Takotsubo

D. Balanced ischemia
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 Combination of ECG changes, 

myocardial stunning, and mild transient

ischemic dilation highly suggestive of 

balanced ischemia and severe CAD

 Patient was admitted for coronary

catheterization
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 Woman in her 40s, presenting with right 
hypochondriac pain

 5 days post laparoscopic
cholecystectomy

 ER physician suspected bile leakage and 
ordered scan
› Scan did not reveal any evidence of 

leakage

 Clinical suspicion was high
› Ordered HIDA scan
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 HIDA scan confirmed major bile leakage

in gallbladder bed

› Practically no visualization of activity in 

digestive system

 Patient was re-operated by laparotomy

to repair damaged CBD
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 Bile duct injury more common following

laparoscopic cholecystectomy than

laparotomy

› Exact ratio varies from 2 to 10 in different

studies…

 But overall morbidity/mortality lower with

laparascopy
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 Management:

› Conservative treatment (can leave surgical

drain in place if early post-op leak)

› US + drain insertion

› ERCP + stent insertion

› Laparascopy or laparotomy with repair of 

leak

 Without adequate drainage/repair, can

progress to peritonitis and/or sepsis
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 HIDA still showed mild leakage

 Conservative treatment

 Complete recovery
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 Homeless man presenting with swelling

and pain in thumbs following cold night 

spent outside 4 days ago

 Clinical diagnosis of frostbite

 Triple phase bone scan to assess viability
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 Late phase images show no uptake in 

distal phalange of right thumb

 Patient later amputatated at that site

 Left thumb showed complete recovery
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 XR/scan can identify associated

complications (fracture, disclocation, 

etc…) but does not distinguish between

viable and non-viable tissue
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 Bone scan sensitive and specific to 

differentiate viable and non-viable tissue

› Sensitivity 90-96%

› Specifificity 99%

 Delayed images show best correlation

with viability
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1. Hyperemic blood flow, blood pool and 
delayed images normal
› Mild or no ischemia, conservative therapy, no 

amputation

2. Absent blood flow and blood pool, but 
delayed images show bone uptake
› Ischemia with possible soft tissue infarction, 

might require debridement, but amputation 
generally not required

3. No uptake on 3 phases
› Deep-tissue and bone infarction, amputation 

required
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 Delayed images show normal uptake or 

hypercaptation

› Will generally not require amputation (98%)

 Delayed images show severely

diminished uptake

› May progress to amputation or recovery

 Cauchy et al. compared bone scan at 2 

vs 8 days (88 patients)

› Evolution of uptake between both studies

predicts outcome

Cauchy et al. Eur. Journal of Nuc Med, 2000 May;27(5):497-502.
70



 Woman in her 20s, presenting with right 

tibial pain

 Gradually worsened over last 3 weeks

 Started training for marathon recently

 XR normal

 3 phase bone scan to R/O stress fracture

71



72



Anterior Posterior Lateral
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 High-risk stress fractures:
› Femoral neck

› Anterior tibial cortex

› Tarsal navicular

› Patella

› Medial malleolus

 Complications
› Progression to complete fracture

› Non-union

› Avascular necrosis
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 Treatment:

› Prolonged rest generally required for healing

(12-20 months before return to normal 

activity)

› 50+% will require surgical intervention 

according to some authors

 Follow-up with XR/bone scan 

recommended

Mallee et al. Br J Sports Med. 2014 Aug 19. pii: bjsports-2013-093246. doi: 10.1136/bjsports-2013-093246
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 Low-risk tibial stress fracture:

› Complications rare

 Less than 5% require surgical intervention

› Rest (pain free activity) 4-12 weeks

depending on site/severity

 Crutch or pneumatic brace can be used to 

shorten healing time

 Clinical follow-up sufficient
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 Patient in his 60s with history of on/off 

lower GI bleeding requiring transfusion 

on at least 1 occasion

 Colonoscopy and angiography did not 

locate site of bleeding
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 SPECT/CT allowed us to precisely locate 

site of bleeding (19 cm after hepatic 

flexure)

 Repeat colonoscopy found small 

angiodysplasia 20 cm distal to hepatic 

flexure

› No episodes of bleeding since treatment
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 52 year old male presenting with right leg
pain, swelling, fever

 Clinical suspicion of cellulitis, but pain 
disproportionnate to physical exam 
findings

 Patient had history of multi-complicated
trauma/surgery of right leg 20 years ago

 XR showed no sign of osteitis or acute 
changes

 3 phases bone scan and Gallium scan 
requested to R/O underlying osteitis or 
septic arthritis
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Anterior Posterior
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Anterior Posterior
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PosteriorAnterior
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A. Osteitis

B. Septic Arthritis

C. Septic Thrombophlebitis

D. Cellulitis

E. Lymphangitis
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 Suppurative (septic) thrombophlebitis of 

the great saphenous vein

› Hemoculture came back positive for S 

Aureus bacteremia between bone scan and 

gallium imaging
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 Condition can be life-threatening, with
complications including:
› Sepsis

› Infected thrombus embolization (lungs)

 Severity varies according to location:
› Involvement of deep venous system is rare but 

can be life-threatening

 Lemierre syndrome (internal jugular)

 Pylephlebitis (portal vein)

 Pelvic veins

 IVC or SVC
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 Venipuncture

 Catheterization (central or peripheral)

 IV drug use

 Burns

 Soft-tissue infection
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 Contrast enhanced CT generally

accepted as imaging study of choice

› Filling defect

› Infiltration/inflammatory change of tissue 

surrounding site of infection
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 Un-infected veinous thrombosis can show 
mild to moderate Ga-67 uptake

 No clear criteria/treshold to differentiate
between septic thrombosis and un-infected
thrombosis

 Should be suspected in cases of septicemia
when no other focus of abnormal uptake
present, or uptake is intense

 Requires reader to have a high index of 
suspicion
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 Broad-spectrum IV AB 7+ days followed

by oral treatment

 Surgical drainage of any associated

abcess

 Surgical resection of infected vein

generally reserved for cases where

conservative treatment fails

97



98


