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A Case of ALI

• 90 yo male with AF, not anticoagulated
because of fall risk

• Nursing home resident
• Acute left calf pain 14 hours earlier
• Transferred to you from another hospital



ExaminationExamination

• HR 110, BP L arm 108/60

• Responsive but not oriented
• Cachectic, clear lung fields, holosystolic

apical murmur, PMI not displaced
• Pulseless distal to  left common femoral
• Cold leg

• Loss of sensation up to the knee
• What will happen to him?



ALI: Definitions
• ACC/AHA

– Acute limb ischemia arises when a rapid or sudden decrease 
in limb perfusion threatens tissue viability. 

• A form of CLI
• May be the first manifestation of arterial disease i n a previously 

asymptomatic patient 
• May occur as an acute event that causes symptomatic 

deterioration in a patient with antecedent lower ex tremity PAD and 
intermittent claudication. 

• TASC
– Acute limb ischemia denotes a quickly developing or sudden

decrease in limb perfusion, usually producing new o r 
worsening symptoms and signs, and often threatening  limb 
viability. 

• Progression of PAD from claudication to rest pain t o ischemic 
ulcers or gangrene may be gradual or progress rapid ly reflecting
sudden worsening of limb perfusion.  

• Acute limb ischemia may also occur as the result of  an embolic 
event or a local thrombosis in a previously asympto matic patient



What is the usual etiology?

440 consecutive cases of ALI in a Greek hospital fr om 2000 to 2004

Klonaris, C. Int Angiol 2007;26:49-52



Where do the thromboses derive?

440 consecutive cases of ALI in a Greek hospital fr om 2000 to 2004

Klonaris, C. Int Angiol 2007;26:49-52



What are the sources of embolism? What are the sources of embolism? 

•• Cardiac: 75%Cardiac: 75%
–– Atrial Fibrillation: 51%Atrial Fibrillation: 51%
–– Acute MI: 24%Acute MI: 24%

•• NonNon --Cardiac: 10%Cardiac: 10%
–– Atheromatous Debris: 5%Atheromatous Debris: 5%
–– Aneurysmal Origin: 5%Aneurysmal Origin: 5%

•• Post CV Surgery: 7%Post CV Surgery: 7%



Sites for Distal Arterial EmboliSites for Distal Arterial Emboli

•• EmbolizationEmbolization SitesSites
–– Distal Aorta: 16%Distal Aorta: 16%
–– Iliac: 17%Iliac: 17%
–– Common Femoral: 44%Common Femoral: 44%
–– Popliteal: 15%Popliteal: 15%
–– Upper Extremity: 8%Upper Extremity: 8%
–– (Visceral: 6% in separate series)(Visceral: 6% in separate series)

•• OutcomeOutcome
–– Perioperative Heparin + Fogarty Thromboembolectomy:  10% Perioperative Heparin + Fogarty Thromboembolectomy:  10% 

Mortality and 92% Limb SalvageMortality and 92% Limb Salvage

•• RecurrenceRecurrence
–– Threefold Increase Without Anticoagulation (7% vs. 21%)Threefold Increase Without Anticoagulation (7% vs. 21%)

Mills, Porter, Mills, Porter, Ann Vasc SurgAnn Vasc Surg , 1994, 1994



Patient EvaluationPatient Evaluation

• The five ‘Ps’
– Pain

– Pallor
– Parathesias

– Pulseless
– Poikylothermia



Will the leg survive:Will the leg survive:
Rutherford ClassificationRutherford Classification

____CompleteCompleteCompleteCompleteAbsentAbsentPrimary Primary 
amputation req.amputation req.

IrreversibleIrreversibleIIIIII

AudAud__PartialPartialPartialPartialSlow/absentSlow/absentSalvagableSalvagable if if 
treated treated 
emergentlyemergently

ThreatenedThreatenedIIbIIb

AudAud__PartialPartial--Intact/slowIntact/slowSalvagableSalvagable if if 
treatedtreated

ThreatenedThreatenedIIaIIa

AudAudAudAud----IntactIntactNot immediately Not immediately 
threatenedthreatened

ViableViableII

VVAASensory Sensory 
lossloss

ParalysisParalysisCap. refillCap. refillDescriptionDescriptionCategoryCategory

DopplerDoppler



Will the leg survive:
ACC/AHA guidelines

Hirsch, AT. AHA/ACC PAD Guidelines



What happens to the patient?
Thrombolysis or Peripheral Arterial Surgery Trial
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544 patients with acute thrombotic or embolic occlusion of a leg (native 
artery or bypass graft) within 14 days that met the guidelines for 
reversible limb-threatening ischemia.

Ouriel, K (N Engl J Med 1998;338: 1105-11



TOPAS Predictors of 
Amputation Free Survival

• Caucasian (risk ratio [RR] = 1.75; p = 0.003) 
• Younger age (RR = 1.015; p = 0.046)
• History of central nervous system disease 

(RR = 1.726; p = 0.005)
• History of malignancy (RR = 1.615; p = 0.024)
• Congestive heart failure (RR = 2.202; p < 

0.001)
• Low body weight (RR = 1.007 per pound; p = 

0.006)
• Skin color changes (RR = 1.585, p = 0.007) 
• Pain at rest (RR = 0.503; p = 0.003) 

Ouriel, K. Surgery 1998 Aug;124(2):336-41 



Will the patient survive?
83 consecutive patients with Rutherford class II or  III acute limb ischemia
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Will the patient survive?

83 consecutive patients with Rutherford class II or  III acute limb ischemia

Fagundes, C Vasc Health Risk Mgmt 2005:1(4) 345–349



Summary

• Acute limb ischemia is a mortal and 
morbid disease

• The history and physical examination 
are the best indicators of outcome and 
treatment

• Rapid triage is necessary for leg and 
patient survival



Acute Limb Ischemia:Acute Limb Ischemia:
TreatmentTreatment
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Acute Limb IschemiaAcute Limb Ischemia

•• One of the most challenging vascular problemsOne of the most challenging vascular problems
•• Time is of the essenceTime is of the essence……

–– Clinical condition and availability of resources impacts Clinical condition and availability of resources impacts 
choice of initial modalitychoice of initial modality

•• Patients often in generally poor healthPatients often in generally poor health
•• Questions remain as to optimal therapy Questions remain as to optimal therapy 

–– surgical vs. surgical vs. percutaneouspercutaneous
•• Many will require a combination of modalitiesMany will require a combination of modalities
•• MultiMulti --disciplinary involvement importantdisciplinary involvement important

–– Successful outcomes dependent upon experienced team Successful outcomes dependent upon experienced team 



Acute Limb IschemiaAcute Limb Ischemia
Etiology/SourceEtiology/Source

•• EmbolismEmbolism
–– Cardiac Cardiac 

•• AtrialAtrial FibrillationFibrillation
•• Myocardial infarctionMyocardial infarction
•• Prosthetic valvesProsthetic valves
•• AtrialAtrial myxomasmyxomas
•• EndocarditisEndocarditis
•• Rheumatic heart diseaseRheumatic heart disease

–– NonNon--Cardiac Cardiac 
•• Atherosclerotic disease of Atherosclerotic disease of 

proximal vesselsproximal vessels
•• Mural thrombus of Mural thrombus of aortoiliacaortoiliac, , 

femoral, femoral, poplitealpoplitealaneursymsaneursyms
•• Tumor emboliTumor emboli
•• Paradoxical embolus Paradoxical embolus 

•• InIn--situ thrombosissitu thrombosis
•• Bypass graft occlusionBypass graft occlusion
•• Aortic dissectionAortic dissection
•• PhlegmasiaPhlegmasiaceruleaceruleadolensdolens



Acute Limb IschemiaAcute Limb Ischemia
Etiology/SourceEtiology/Source

•• Low flow stateLow flow state
–– CardiogenicCardiogenicshockshock

–– Systemic sepsisSystemic sepsis

•• DrugsDrugs
–– CocaineCocaine

–– VasopressorsVasopressors

•• VasculitidesVasculitides
–– TakyasuTakyasu’’ ss arteritisarteritis

•• PoplitealPoplitealentrapmententrapment

•• Adventitial cystic diseaseAdventitial cystic disease

•• HypercoagulableHypercoagulablestatesstates
–– Protein C/S deficiency, Protein C/S deficiency, 

malignancy, othersmalignancy, others

•• TraumaTrauma
–– SupracondylarSupracondylarhumerushumerus

fracturefracture

–– Posterior knee dislocationPosterior knee dislocation

–– High velocity penetrating High velocity penetrating 
injuryinjury

–– Iatrogenic (endovascular, aIatrogenic (endovascular, a--
lines)lines)



How do you differentiate How do you differentiate 
thrombosis from embolism?thrombosis from embolism?

•• Acute arterial thrombosisAcute arterial thrombosis is associated with a is associated with a 
history of claudication.history of claudication.
–– May be absent in 40% of patientsMay be absent in 40% of patients

•• Acute arterial embolismAcute arterial embolism usually arises with no usually arises with no 
history of claudication.history of claudication.
–– Emboli usually occur in the setting of atrial fibrillationEmboli usually occur in the setting of atrial fibrillation
–– 80% AF, 10% prior MI, 10% other aneurysms80% AF, 10% prior MI, 10% other aneurysms

•• Why does it matter?Why does it matter?
–– Can affect decision on firstCan affect decision on first--line therapyline therapy
–– Patients subjected to balloon Patients subjected to balloon embolectomyembolectomy in setting in setting 

of acute arterial thrombosis have a particularly poor of acute arterial thrombosis have a particularly poor 
outcome  outcome  



Acute Limb Ischemia:Acute Limb Ischemia:
Anatomic DistributionAnatomic Distribution



Pulse ExamPulse Exam

1.1. Popliteal Popliteal 
embolusembolus

2.2. Popliteal/tibial Popliteal/tibial 
atherosclerosisatherosclerosis

Distal Distal 
popliteal +/popliteal +/ --

tibialstibials
-++

1.1. Popliteal Popliteal 
aneurysm with aneurysm with 
embolizationembolization

Distal Distal 
popliteal +/popliteal +/ --

tibialstibials
-+++

1.1. Thrombosis, Thrombosis, 
femoral femoral 
atherosclerosisatherosclerosis

2.2. CFA embolusCFA embolus

Femoral Femoral 
segmentsegment

CFACFA
--+

1.1. Aortoiliac Aortoiliac 
atherosclerosisatherosclerosis

2.2. Embolus to Embolus to 
aortic aortic 
bifurcationbifurcation

Aortoiliac Aortoiliac 
SegmentSegment---

Possible Possible 
CauseCauseLocationLocationPedalPedalPoplitealPoplitealFemoralFemoral



Acute Limb Ischemia:Acute Limb Ischemia:
PresentationPresentation

•• PainPain

•• ParesthesiaParesthesia

•• ParalysisParalysis

•• PallorPallor

•• PulselessnessPulselessness

•• PoikilothermiaPoikilothermia

The “Six P’s”



Acute Limb Ischemia:Acute Limb Ischemia:
PresentationPresentation

•• PainPain
–– Usually first symptomUsually first symptom

•• Embolus or Trauma                 AcuteEmbolus or Trauma                 Acute
•• InIn--situ thrombosis                    Insidioussitu thrombosis                    Insidious

–– Diffuse pain throughout entire affected limbDiffuse pain throughout entire affected limb
•• Distinguishing feature from CLI rest pain of forefootDistinguishing feature from CLI rest pain of forefoot

–– * Exception:* Exception:
•• Acute aortic thrombosis with profound limb ischemiaAcute aortic thrombosis with profound limb ischemia
•• First symptom may be paralysis, not painFirst symptom may be paralysis, not pain



Acute Limb Ischemia:Acute Limb Ischemia:
PresentationPresentation

•• ParesthesiaParesthesia
–– Sign of progressive ischemiaSign of progressive ischemia
–– ProprioceptionProprioceptionand light sensation earlyand light sensation early

•• ParalysisParalysis
–– Reflects ischemic Reflects ischemic myopathymyopathy
–– Intrinsic muscles of foot      Intrinsic muscles of foot      
–– Flexors/extensors of lower leg     Flexors/extensors of lower leg     
–– Indicative of need for emergent revascularizationIndicative of need for emergent revascularization



Acute Limb Ischemia:Acute Limb Ischemia:
PresentationPresentation

•• PallorPallor
–– White, waxy leg in absence of White, waxy leg in absence of 

collateral circ.collateral circ.

–– In arterial thrombosis, initial In arterial thrombosis, initial 
pallor may gradually improve pallor may gradually improve 
due to preformed collateral due to preformed collateral 
recruitment recruitment 

•• May have cap. refill or mottlingMay have cap. refill or mottling

–– Fixed cyanosisFixed cyanosis
•• Capillary thrombosis and Capillary thrombosis and 

rupturerupture

•• Terminal ischemiaTerminal ischemia



Acute Limb Ischemia:Acute Limb Ischemia:
PresentationPresentation

•• PulselessnessPulselessness
•• Absolute prerequisite for ALIAbsolute prerequisite for ALI
•• Intact pulses in contra leg suggests embolic etiologyIntact pulses in contra leg suggests embolic etiology
•• Absent pulses in contra leg supports diffuse PAD and Absent pulses in contra leg supports diffuse PAD and 

thrombosisthrombosis
•• *Exception:  venous gangrene and blue*Exception:  venous gangrene and blue--toe syndrometoe syndrome

•• PoikilothermiaPoikilothermia
–– Coolness compared to contra limbCoolness compared to contra limb
–– Both cool in aortic occlusionBoth cool in aortic occlusion



ALI:  Clinical assessment dictates urgency of ALI:  Clinical assessment dictates urgency of 
revascularization and care pathwayrevascularization and care pathway

++++NoneNoneNoneNone
Not Not 
immediately immediately 
threatenedthreatened

I. I. 
ViableViable

VenousVenousArterialArterialMuscle Muscle 
WeaknessWeakness

Sensory Sensory 
LossLossDescriptionDescriptionCategoryCategory

Doppler SignalsDoppler SignalsFindingsFindings

–– Acute painful, cold leg, but no Acute painful, cold leg, but no neuroneurodeficit, and audible pedal arterial deficit, and audible pedal arterial 
dopplerdopplersignalssignals

•• Often acute thrombosis of chronic atherosclerotic artery or prevOften acute thrombosis of chronic atherosclerotic artery or previous ious 
bypass graftbypass graft

•• Time for angiographic assessmentTime for angiographic assessment

•• Institution of Institution of lyticlytic therapy may be possible and beneficialtherapy may be possible and beneficial



ALI:  Clinical assessment dictates urgency of ALI:  Clinical assessment dictates urgency of 
revascularization and care pathwayrevascularization and care pathway

++++NoneNoneNoneNone
Not Not 
immediately immediately 
threatenedthreatened

I. I. 
ViableViable

VenousVenousArterialArterialMuscle Muscle 
WeaknessWeakness

Sensory Sensory 
LossLossDescriptionDescriptionCategoryCategory

Doppler SignalsDoppler SignalsFindingsFindings

•• Anticoagulation while awaiting Anticoagulation while awaiting urgent angiographyurgent angiography

•• Operative balloon Operative balloon thrombothrombo--embolectomyembolectomyalone unlikely to alone unlikely to 
successfully treat arterial thrombosis or successfully treat arterial thrombosis or stenosedstenosedartery or artery or 
graftgraft



ALI:  Clinical assessment dictates urgency of ALI:  Clinical assessment dictates urgency of 
revascularization and care pathwayrevascularization and care pathway

++--Mild to Mild to 
Mod.Mod.

More than More than 
toes, rest toes, rest 

painpain

SalvagableSalvagable
with with 
immediate immediate 
treatmenttreatment

IIbIIb..
Immediately Immediately 
threatenedthreatened

++--NoneNoneMinimal Minimal 
(toes)(toes)

SalvagableSalvagable
withwith prompt prompt 
treatmenttreatment

IIaIIa..
Marginally Marginally 
threatenedthreatened

VenousVenousArterialArterialMuscle Muscle 
WeaknessWeakness

Sensory Sensory 
LossLossDescriptionDescriptionCategoryCategory

Doppler SignalsDoppler SignalsFindingsFindings

–– IIA:  minimal sensory loss, no muscle weaknessIIA:  minimal sensory loss, no muscle weakness
•• Time for angiography with CLOSE SURVEILLANCE of limbTime for angiography with CLOSE SURVEILLANCE of limb

–– IIB:  Greater sensory and motor dysfunctionIIB:  Greater sensory and motor dysfunction
•• Immediate revascularization indicatedImmediate revascularization indicated



ALI:  Clinical assessment dictates urgency of ALI:  Clinical assessment dictates urgency of 
revascularization and care pathwayrevascularization and care pathway

++--Mild to Mild to 
Mod.Mod.

More than More than 
toes, rest toes, rest 

painpain

SalvagableSalvagable
with with 
immediate immediate 
treatmenttreatment

IIbIIb..
Immediately Immediately 
threatenedthreatened

++--NoneNoneMinimal Minimal 
(toes)(toes)

SalvagableSalvagable
withwith prompt prompt 
treatmenttreatment

IIaIIa..
Marginally Marginally 
threatenedthreatened

VenousVenousArterialArterialMuscle Muscle 
WeaknessWeakness

Sensory Sensory 
LossLossDescriptionDescriptionCategoryCategory

Doppler SignalsDoppler SignalsFindingsFindings

–– Acute pallor, no prior Acute pallor, no prior claudicationclaudicationhistory, palpable history, palpable contralateralcontralateral
pulses, AFIBpulses, AFIB

•• Embolism diagnosis most likelyEmbolism diagnosis most likely
–– But in many cases, differentiating etiology challengingBut in many cases, differentiating etiology challenging

•• Debate:  Does angiography waste valuable time, or provide benefiDebate:  Does angiography waste valuable time, or provide beneficial cial 
information??information??



ALI:  Clinical assessment dictates urgency of ALI:  Clinical assessment dictates urgency of 
revascularization and care pathwayrevascularization and care pathway

+/+/----ParalysisParalysisAnestheticAnesthetic
Major Major 
permanent permanent 
tissue losstissue loss

III.III.
IrreversibleIrreversible

VenousVenousArterialArterialMuscle Muscle 
WeaknessWeakness

Sensory Sensory 
LossLossDescriptionDescriptionCategoryCategory

Doppler SignalsDoppler SignalsFindingsFindings

•• Irreversible ischemia (Class III)Irreversible ischemia (Class III)
–– Cold cyanotic limb, fixed staining, calf muscle rigidityCold cyanotic limb, fixed staining, calf muscle rigidity
–– Patients often systemically very illPatients often systemically very ill

•• Severe Severe comorbiditiescomorbidities, , nonambulatorynonambulatory

–– Primary amputation appropriatePrimary amputation appropriate



Acute Limb Ischemia:Acute Limb Ischemia:
TreatmentTreatment

•• Heparin therapyHeparin therapy
–– Initial bolus followed by continuous infusion Initial bolus followed by continuous infusion 
–– Decrease thrombus propagationDecrease thrombus propagation

•• OPTIONSOPTIONS
–– AngiographyAngiography

•• ThrombolyticThrombolytictherapy, endovascular revascularizationtherapy, endovascular revascularization
•• PercutaneousPercutaneousMechanical Mechanical thrombectomythrombectomy

–– Open surgical interventionOpen surgical intervention

•• Guides to treatmentGuides to treatment::
•• ········ Site and extent of occlusion   Site and extent of occlusion   
•• ········ Embolus versus thrombusEmbolus versus thrombus
•• ········ Native artery versus bypass graft Native artery versus bypass graft 
•• ········ Duration of ischemiaDuration of ischemia
•• ········ Patient coPatient co--morbidities  morbidities  
•• ········ Contraindications to Contraindications to thrombolysisthrombolysis or surgeryor surgery



ALI:  Treatment StrategyALI:  Treatment Strategy



ALI:  Selection of TreatmentALI:  Selection of Treatment
Proceed directly toProceed directly to……

cathcath lab or lab or OROR??

•• CathCath lab advantages:lab advantages:
–– Angiographic capabilitiesAngiographic capabilities

•• Roadmap anatomyRoadmap anatomy

–– Therapeutic possibilitiesTherapeutic possibilities
•• ThrombolyticThrombolyticinfusioninfusion
•• PercutaneousPercutaneousmechanical mechanical thrombectomythrombectomy
•• Subsequent endovascular treatment of exposed provocative Subsequent endovascular treatment of exposed provocative 

underlying lesion underlying lesion 

•• DisadvantagesDisadvantages
–– ““ TimeTime--factorfactor”” :  clinical situation may not allow for time required for :  clinical situation may not allow for time required for 

restoration of adequate arterial flow with restoration of adequate arterial flow with lysislysis
–– Endovascular therapy may not allow complete revascularizationEndovascular therapy may not allow complete revascularization
–– Need for continuing surveillance of limb, with need to reNeed for continuing surveillance of limb, with need to re--image at any image at any 

time if clinical deteriorationtime if clinical deterioration



ALI:  Selection of TreatmentALI:  Selection of Treatment
Proceed to Proceed to cathcath lab or lab or OROR??

•• Surgical DisadvantagesSurgical Disadvantages
–– With traditional OR, may lack best angiographic imaging With traditional OR, may lack best angiographic imaging 

and endovascular equipmentand endovascular equipment

•• AdvantagesAdvantages
–– With modern hybrid ORWith modern hybrid OR’’ s, can perform complete s, can perform complete 

endovascular and open surgical therapyendovascular and open surgical therapy

–– Potential for most rapid limb revascularization Potential for most rapid limb revascularization 



ALI:  Surgical optionsALI:  Surgical options

•• EmbolectomyEmbolectomyvia CFA explorationvia CFA exploration
–– Wide prep:  Abdomen, both groins and legs, Wide prep:  Abdomen, both groins and legs, 

ipsilateralipsilateralfoot in transparent sterile bagfoot in transparent sterile bag
•• Consider prep for extraConsider prep for extra--anatomic bypass (Axanatomic bypass (Ax--fem)fem)

•• Consider Consider contralateralcontralateralfemoral artery exposure and control femoral artery exposure and control 
if aortic saddle embolism suspected if aortic saddle embolism suspected 



ALI:  Surgical optionsALI:  Surgical options

•• EmbolectomyEmbolectomyvia CFA explorationvia CFA exploration
–– Establish inflowEstablish inflow

•• #4, 5, 6 Fogarty balloon #4, 5, 6 Fogarty balloon embolectomyembolectomycatheters passed up iliaccatheters passed up iliac

•• If inadequate inflow, If inadequate inflow, intraopintraopagramagrammay identify chronic lesion may identify chronic lesion 
treatable by additional endovascular or surgical meanstreatable by additional endovascular or surgical means

–– Establish outflowEstablish outflow
•• #2, 3, 4 Fogarty balloon catheters for PFA, SFA, #2, 3, 4 Fogarty balloon catheters for PFA, SFA, tibialtibial embolectomyembolectomy

•• Over the wire balloons under Over the wire balloons under fluorofluoro aid in thrombus retrievalaid in thrombus retrieval

–– Completion angiogramCompletion angiogram



Acute limb ischemia:  EmbolismAcute limb ischemia:  Embolism

Iliac and CFA embolism

Popliteal
embolism



ALI:  Surgical optionsALI:  Surgical options
•• EmbolectomyEmbolectomyof of tibialtibial vessels best accomplished via vessels best accomplished via 

poplitealpoplitealexplorationexploration
–– # 2, 3 Fogarty balloon catheters# 2, 3 Fogarty balloon catheters



ALI:  Surgical optionsALI:  Surgical options

•• IntraIntra--arterial NTG or arterial NTG or papaverinepapaverineto combat spasm to combat spasm 
from balloon passagefrom balloon passage

•• Administration of intraAdministration of intra--operative operative thrombolyticthrombolytic
helpful to helpful to ““ mopmop--upup”” additional nonadditional non--extracted distal extracted distal 
thrombusthrombus
–– Catheter directed into affected Catheter directed into affected tibialstibials



ALI:  Surgical optionsALI:  Surgical options
PoplitealPoplitealembolismembolism

Right

Left

72yo man
Post AVR
DVT 8d
“more pain”
X 2d



ALI:  Surgical optionsALI:  Surgical options
PoplitealPoplitealembolismembolism

•• Bilateral Bilateral politealpolitealexplorations, balloon explorations, balloon embolectomyembolectomy



ALI:  Surgical optionsALI:  Surgical options
Brachial artery Brachial artery embolectomyembolectomy

Cardiac or subclavian artery
aneurysm sources



ALI:  ALI:  ThrombolysisThrombolysis

•• Use of open surgical procedures in ALI has been shown Use of open surgical procedures in ALI has been shown 
to have high rates of to have high rates of periperi--op morbidity and mortalityop morbidity and mortality
–– Rates of amputation and death up to 25% eachRates of amputation and death up to 25% each

•• BlaisdellBlaisdellSurgerySurgery1978, 1978, JivegardJivegardJ J CardiovascCardiovascSurgSurg19881988

•• ThrombolysisThrombolysisattractive attractive 
–– Restoring Restoring patencypatency, unmasking culprit lesion, allowing non, unmasking culprit lesion, allowing non--

surgical surgical TxTx in some casesin some cases
–– Latest devices/adjunct for Latest devices/adjunct for thrombolysisthrombolysismay enhance, may enhance, 

accelerate accelerate lyticlytic resultsresults



ALI:  ALI:  ThrombolysisThrombolysis

–– Criticisms:  Criticisms:  
•• Timing:  slow rate of thrombus dissolution in some Timing:  slow rate of thrombus dissolution in some 

clinical situationsclinical situations

•• Clinical ischemic time may not allow for Clinical ischemic time may not allow for lysislysis

•• May require repeated imaging to assess progressMay require repeated imaging to assess progress

•• Potential for distal embolism during Potential for distal embolism during lysislysis

•• Risk of reRisk of re--thrombosisthrombosis

•• Hemorrhagic risksHemorrhagic risks



ALI:  ALI:  ThrombolysisThrombolysis
ContraindicationsContraindications

•• AbsoluteAbsolute
–– CVA within past 3 monthsCVA within past 3 months
–– Active bleeding diathesisActive bleeding diathesis
–– Recent GI bleedingRecent GI bleeding
–– Neurosurgery or head trauma within past 3 monthsNeurosurgery or head trauma within past 3 months

•• RelativeRelative
–– Major nonMajor non--vascular surgery or trauma within 10 daysvascular surgery or trauma within 10 days
–– Uncontrolled HTNUncontrolled HTN
–– Intracranial tumorIntracranial tumor
–– Recent eye surgeryRecent eye surgery
–– Puncture of nonPuncture of non--compressible vesselcompressible vessel

•• MinorMinor
–– Hepatic failure with Hepatic failure with coagulopathycoagulopathy
–– Bacterial Bacterial endocarditisendocarditis
–– PregnancyPregnancy
–– Diabetic hemorrhagic retinopathyDiabetic hemorrhagic retinopathy



ALI:  ALI:  ThrombolysisThrombolysis

•• Often insufficient as standOften insufficient as stand--alone therapyalone therapy
–– PostPost--thrombolysisthrombolysisbypass grafts have a 2 year bypass grafts have a 2 year patencypatencyrate of rate of 

79% if underlying lesion is uncovered v. 9.8% if not79% if underlying lesion is uncovered v. 9.8% if not
•• Sullivan Sullivan CircCirc 19911991

•• Even if a subsequent bypass is needed, it may allow Even if a subsequent bypass is needed, it may allow 
surgical bypass in more elective settingsurgical bypass in more elective setting

•• Addressed by 3 large randomized controlled trialsAddressed by 3 large randomized controlled trials



ALI:  ALI:  ThrombolysisThrombolysis

Rochester TrialRochester Trial

•• 114 patients, NIH114 patients, NIH--funded funded 
–– acute limb ischemia, class IIBacute limb ischemia, class IIB
–– 2 days mean symptom duration 2 days mean symptom duration 
–– RCT, single centerRCT, single center
–– comparing urokinase vs open comparing urokinase vs open 

revascularizationrevascularization

•• 1 year follow1 year follow--up urokinase vs ORup urokinase vs OR
–– Mortality = Mortality = 16% vs 42%16% vs 42%
–– Amputation = Amputation = 18% vs 18%18% vs 18%

Ouriel et al, JVS 1994

Cardiopulmonary complications in OR Cardiopulmonary complications in OR 
group main contributor to mortalitygroup main contributor to mortality



ALI:  ALI:  ThrombolysisThrombolysis

STILE TrialSTILE Trial
Surgery or Thrombolysis for the Ischemic Lower ExtremitySurgery or Thrombolysis for the Ischemic Lower Extremity

•• Funded by Genentech (Activase, Funded by Genentech (Activase, rr--tPAtPA))

•• 393 patients, 31 centers, non393 patients, 31 centers, non--embolic ischemia, <6 embolic ischemia, <6 
months duration of symptomsmonths duration of symptoms
–– rtrt--PA vs Urokinase vs operationPA vs Urokinase vs operation

•• ThrombolyticThrombolyticgroups combined for data analysisgroups combined for data analysis

–– 28% catheter placement failure rate28% catheter placement failure rate

–– Terminated early due to adverse events in Terminated early due to adverse events in thrombolysisthrombolysis
groupgroup

Ann Surg 1994



ALI:  ALI:  ThrombolysisThrombolysis

STILE TrialSTILE Trial
Surgery or Surgery or ThrombolysisThrombolysisfor the Ischemic Lower Extremityfor the Ischemic Lower Extremity

•• Overall, equivalent death/amputation Overall, equivalent death/amputation 
ratesrates

•• Symptoms >14 daysSymptoms >14 days
–– Surgery = lower amputation ratesSurgery = lower amputation rates

–– 1 yr recurrent ischemia1 yr recurrent ischemia
•• 35% surgery, 65% 35% surgery, 65% lysislysis

•• Symptoms <14 daysSymptoms <14 days
–– ThrombolysisThrombolysis= significantly lower = significantly lower 

amputation ratesamputation rates

–– 6% vs. 18% at 1 year6% vs. 18% at 1 year

Ann Surg 1994



ALI:  ALI:  ThrombolysisThrombolysis

STILE TrialSTILE Trial
Surgery or Surgery or ThrombolysisThrombolysisfor the Ischemic Lower Extremityfor the Ischemic Lower Extremity

•• Overall, equivalent Overall, equivalent 
death/amputation ratesdeath/amputation rates

•• Native artery occlusionNative artery occlusion
–– Amputation rate higher Amputation rate higher 

treated with thrombolysis treated with thrombolysis vsvs
surgery (10% v 0%)surgery (10% v 0%)

•• Bypass graft occlusionBypass graft occlusion
–– Amputations lower in patients Amputations lower in patients 

treated with treated with thrombolysisthrombolysis

Ann Surg 1994



•• 544 patients, <14 days ischemia544 patients, <14 days ischemia

•• rr--Urokinase vs surgeryUrokinase vs surgery

•• No significant differenceNo significant differencein amputationin amputation--free survival or mortality at 6 free survival or mortality at 6 
months or 1 year:  months or 1 year:  
–– 1 year Mortality:  Native artery UK 25%, surgery 20%1 year Mortality:  Native artery UK 25%, surgery 20%

–– 1 year Mortality:  BPG occlusion UK 16%, surgery 15%1 year Mortality:  BPG occlusion UK 16%, surgery 15%

–– 1 year Amp1 year Amp--free:  Native artery UK 61%, surgery 71%free:  Native artery UK 61%, surgery 71%

–– 1 year Amp1 year Amp--free:  BPG occlusion UK 68%, surgery 69%free:  BPG occlusion UK 68%, surgery 69%

•• Higher mortality for patients with native artery occlusionHigher mortality for patients with native artery occlusion

•• AmongAmongthrombolyticthrombolytictherapytherapy, the amputation, the amputation--free survival rates slightly free survival rates slightly 
better with bypass graft compared to native vessel occlusionbetter with bypass graft compared to native vessel occlusion

Ouriel et al NEJM 1998

ALI:  ALI:  ThrombolysisThrombolysis

TOPASTOPAS
ThrombolysisThrombolysis Or Peripheral Arterial SurgeryOr Peripheral Arterial Surgery



Data from the TOPAS trial:  Data from the TOPAS trial:  

Note that while no difference in amputation or survival was Note that while no difference in amputation or survival was 
achieved between the two groups, 31% of the achieved between the two groups, 31% of the thrombolyticthrombolytic

patients were alive without an amputation at 6 months without patients were alive without an amputation at 6 months without 
any further intervention. any further intervention. 

At 1 year, only 25.7% of UK cohort were alive, with limb, with At 1 year, only 25.7% of UK cohort were alive, with limb, with 
only only percutaneouspercutaneousinterventionintervention

Increased morbidity ( hemorrhagic) in UK group (12.5 vs. 5.5%)Increased morbidity ( hemorrhagic) in UK group (12.5 vs. 5.5%)

Ouriel et al NEJM 1998

ALI:  ALI:  ThrombolysisThrombolysis

TOPASTOPAS
ThrombolysisThrombolysis Or Peripheral Arterial SurgeryOr Peripheral Arterial Surgery



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

•• 81 year old woman with acute 81 year old woman with acute 
onset of bilateral rest pain 2 days onset of bilateral rest pain 2 days 
durationduration

•• History of stable two block History of stable two block 
claudicationclaudicationof her thighs and of her thighs and 
buttocksbuttocks

•• MP MP dopplerdopplersignals, cool, pale feetsignals, cool, pale feet
•• No sensory or motor deficit in her No sensory or motor deficit in her 

lower extremities  lower extremities  
•• Pain exacerbated with exertionPain exacerbated with exertion

•• Suspected acute arterial Suspected acute arterial 
thrombosis on chronic diseasethrombosis on chronic disease

•• IV heparin institutedIV heparin instituted
•• MRA performed MRA performed 



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

•• --In In cathcathlab:  Bilateral CFA accesslab:  Bilateral CFA access

•• --AngioJetAngioJetvia each sheathvia each sheath



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

•• --AgramAgram: Exposed lesion of distal aorta/bifurcation: Exposed lesion of distal aorta/bifurcation



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

•• PostPost--kissing balloon PTAkissing balloon PTA……

Pre Post



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

•• 7mm x 39mm BE 7mm x 39mm BE stentsstents
to raise flow divider, to raise flow divider, 
““ kissing kissing stentsstents””

•• Gentle postGentle post--dilation to dilation to 
8mm8mm

•• 8mm common iliac SE 8mm common iliac SE 
stentsstents

•• Obtained weak palpable Obtained weak palpable 
pedal pulsespedal pulses

•• 2 years 2 years f/uf/u, no , no 
claudicationclaudication



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

7979--yearyear--old man old man endoAAAendoAAA
repair 8 months agorepair 8 months ago

Transferred from OSH with 10 Transferred from OSH with 10 
days of acute onset, severe L days of acute onset, severe L 
leg pain, foot numbness.  No leg pain, foot numbness.  No 
motor weakness, motor weakness, monophasicmonophasic
pedal pedal dopplerdopplersignalssignals

CTA = CTA = thrombosedthrombosedL limb of L limb of 
endograftendograft



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

•• Urgently to Urgently to cathcathlab, L access, able lab, L access, able 
to cross to cross thrombosedthrombosedlimb of graft.  limb of graft.  
Kink in graft limb evident through Kink in graft limb evident through 
CIA origin.CIA origin.

•• Placed EKOS Placed EKOS thrombolyticthrombolyticcatheter, catheter, 
initiated initiated tPAtPA thrombolysisthrombolysis

•• Overnight Overnight lysislysis, restored pedal pulse , restored pedal pulse 
reported by nurse after 4 hours.  reported by nurse after 4 hours.  

•• Return to lab after 8 hour Return to lab after 8 hour lyticlytic, , 
complete thrombus clearance.complete thrombus clearance.

•• StentStentadded to expand L limb of added to expand L limb of 
endograftendograft



ALI:  Interventional optionsALI:  Interventional options
Iliac thrombosisIliac thrombosis

62 yo woman, claudicant, one day acute L leg pain,
weakness, no pulses left side.



ALI:  Interventional optionsALI:  Interventional options
Iliac thrombosisIliac thrombosis

Angiojet:  lytic power-pulse



ALI:  Interventional optionsALI:  Interventional options
Iliac thrombosisIliac thrombosis

Post-Angiojet Post stent



ALI:  Interventional optionsALI:  Interventional options
SFA SFA stentstentthrombosisthrombosis

64 smoker, 1 yr post SFA stent
1 day rest pain



ALI:  Interventional optionsALI:  Interventional options
SFA SFA stentstentthrombosisthrombosis



ALI:  Interventional optionsALI:  Interventional options
SFA SFA stentstentthrombosisthrombosis



ALI:  Interventional optionsALI:  Interventional options
SFA SFA stentstentthrombosisthrombosis



ALI:  Interventional optionsALI:  Interventional options
graft thrombosisgraft thrombosis

52 yo woman, DM, smoker:  fem-bk pop
Prosthetic bypass



ALI:  Interventional optionsALI:  Interventional options
graft thrombosisgraft thrombosis

2d severe R lower leg pain, IIa



ALI:  Interventional optionsALI:  Interventional options
graft thrombosisgraft thrombosis

Angiojet, tPA power-pulse



ALI:  Interventional optionsALI:  Interventional options
graft thrombosisgraft thrombosis



ALI:  Proximal aneurysmsALI:  Proximal aneurysms

•• Embolism from or thrombosis of the proximal aneurysm may Embolism from or thrombosis of the proximal aneurysm may 
be best treated by be best treated by 
–– lysislysis first, to open distal vesselsfirst, to open distal vessels

–– Followed by definitive surgical repair or bypass of the Followed by definitive surgical repair or bypass of the aneurymaneurym

SFA 
aneurysm

Popliteal
aneurysm



ALI:  Proximal aneurysmsALI:  Proximal aneurysms



ALI:  Proximal aneurysmsALI:  Proximal aneurysms

Post Viabahn
stentgraft



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

Type B 
Aortic diss.

Acute L leg 
ischemia



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

Pioneer US-guided 
Membrane puncture



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

Angiogram of FL shown

P gradient between FL and 
TL found to be 30 mmHg 



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases
PTA of the fenestration 
using 10mm then 
14mm balloons.

Pressure gradient 
between TL and FL 
now abolished



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases

Left common iliac artery stented with 12mm X 
60mm Protégé self expanding stent



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases



Acute Limb Ischemia:  CasesAcute Limb Ischemia:  Cases



Revascularization

Increased tissue edema            
( capillary disintegrity)

Release of oxygen 
free radicals

Cell membrane damage

¯ local perfusion ,no reflow, tissue injury, compartment syndrome

Fluid transudation, edema

Activation of PMNs, PLTs

ALI: Post revascularization
Ischemia/Reperfusion: Local Effects



Revascularization

Release of these 
accumulated products

MyoglobinuriaHyperkalemia

Metabolic 
acidosis

Renal tubular necrosis
Arrhythmias

ALI: Post revascularization
Ischemia/Reperfusion: Systemic Effects



•• Signs/symptomsSigns/symptoms
–– Weakness on toe Weakness on toe 

extension and foot extension and foot 
dorsiflexiondorsiflexion

–– Pain on passive toe Pain on passive toe 
flexion, foot plantar flexion, foot plantar 
flexionflexion

–– HypesthesiaHypesthesiain dorsal in dorsal 
first web spacefirst web space

–– Anterior compartment Anterior compartment 
tensetense

ALI postALI post--revascularization revascularization 
Compartment SyndromeCompartment Syndrome

Anterior Compartment Syndrome



•• Signs/symptomsSigns/symptoms
–– Weakness of toe flexion and Weakness of toe flexion and 

foot inversionfoot inversion

–– Pain on passive toe extension, Pain on passive toe extension, 
foot foot eversioneversion

–– HypesthesiaHypesthesiaplantar aspect plantar aspect 
foot and toesfoot and toes

–– Tense deep post. Tense deep post. 
CompartmentCompartment

•• Between tibia and Achilles Between tibia and Achilles 
tendontendon

ALI postALI post--revascularization revascularization 
Compartment SyndromeCompartment Syndrome

Deep Posterior
Compartment Syndrome



ALI postALI post--revascularization revascularization 
Compartment SyndromeCompartment Syndrome

Four Compartment 
Faciotomies

“if any concern for it 
…do it”



Acute Limb IschemiaAcute Limb Ischemia
SummarySummary

•• One of the most complex decision pathways in One of the most complex decision pathways in 
vascular diseasevascular disease

•• Treatment must be based upon severity of ischemia, Treatment must be based upon severity of ischemia, 
rather than causerather than cause

•• Time permitting, an arteriogram can add helpful Time permitting, an arteriogram can add helpful 
diagnostic and anatomic information, and can be diagnostic and anatomic information, and can be 
therapeutictherapeutic
–– should be considered in all appropriate patientsshould be considered in all appropriate patients

•• Team approach can lead to improved outcomesTeam approach can lead to improved outcomes
–– Restoration of perfusion can require both catheterRestoration of perfusion can require both catheter--directed directed 

and surgical techniquesand surgical techniques
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John H. Rundback, M.D., F.A.H.A., F.S.V.M.B., F.S.I.R.
Director, Interventional Institute

Holy Name Hospital, Teaneck, NJ
Associate Professor of Radiology

Columbia University College of Physicians and Surgeons
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““ AA””

““ BB””

““ CC””

““ DD””
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Type A             Type B              Type C             Type D

< 3
cm

< 3
cm

< 3
cm

3-5
cm

3-5
cm

< 3-5
cm

< 3-5
cm

> 5
cm

££££ 10 cm ££££ 5 cm

££££ 5 cm

££££ 15 cm

££££ 5 cm

> 15 cm > 20 cm

endovascular surgery
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Absolute Vienna Stent Trial
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45.7%

69.2%

NEJM 2006, Circulation 2007
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CODING AND BILLING II

NIKKI M. VENDEGNA, CPC
OVERLAND PARK, KS



Nikki M. Vendegna, CPC

NON-INVASIVE TESTING

� ALWAYS CHECK LOCAL 
MEDICARE COVERAGE POLICIES 
(LCD)

� THESE MAY CHANGE QUARTERLY
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NON-INVASIVE TESTING

� CHECK FOR A NATIONAL 
COVERAGE DETERMINATION 
POLICY(NCD)

www.CMS.HHS.GOV/MCD/overview.asp
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NON-INVASIVE TESTING

� NATIONAL CORRECT CODING 
INITIATIVE EDITS

� THE “BUNDLING GUIDELINES”

www.CMS.HHS.GOV/NationalCorrectCodeInitEd
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NON-INVASIVE TESTING

� “The use of a simple hand-held or other 
Doppler device that does not produce hard 
copy output, or that produces a record that 
does not permit analysis of bi-directional 
vascular flow, is considered part of the 
physical examination of the vascular system 
and is not separately reported.”

AMA/CPT 2009



Nikki M. Vendegna, CPC

NON-INVASIVE TESTING

� 93922: Noninvasive physiologic 
studies of upper or lower extremity 
arteries, single level, bilateral (eg. 
ankle/brachial indices, Doppler 
waveform analysis, volume 
plethysmography)

AMA/CPT
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NON-INVASIVE TESTING

� 93923: Noninvasive physiologic studies 
of upper or lower extremity arteries, 
multiple levels or with provocative 
functional maneuvers, complete bilateral 
study(eg segmental blood pressure 
measurements, segmental Doppler 
waveform analysis)

AMA/CPT
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NON-INVASIVE TESTING

� 93924: Noninvasive physiologic 
studies of lower extremity arteries, at 
rest and following treadmill stress 
testing, complete bilateral study

� Do not bill a cardiovascular stress test 
with this service

AMA/CPT
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NON-INVASIVE TESTING

� ONLY ONE CAN BE BILLED PER 
DAY

� SCREENING IS A NON-
REIMBURSABLE SERVICE 

� CANNOT BE BILLED ON THE SAME 
DAY AS A DUPLEX SCAN
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NON-INVASIVE TESTING

� DUPLEX SCAN: An ultrasonic scanning 
procedure for characterizing the pattern and 
direction of blood flow in arteries or veins 
with the production of real-time images 
integrating B-mode two-dimensional 
vascular structure, Doppler spectral analysis 
and color flow Doppler imaging.

AMA/CPT 2009
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NON-INVASIVE TESTING

� 93925: Duplex scan of lower extremity 
arteries or arterial bypass grafts;complete 
bilateral study

� 93926: Duplex scan of lower extremity 
arteries or arterial bypass grafts; 
unilateral or limited study

AMA/CPT
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NON-INVASIVE TESTING

� 93930: Duplex Scan of upper extremity 
arteries or arterial bypass grafts; 
complete bilateral study

� 93931: Duplex scan of upper extremity 
arteries or arterial bypass grafts; 
unilateral or limited study

AMA/CPT
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NON-INVASIVE TESTING

� 93880 Duplex scan of extracranial 
arteries; complete bilateral study

� 93882 Duplex scan of extracranial 
arteries; unilateral or limited study

AMA/CPT
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NON-INVASIVE TESTING

� 93975 Duplex scan of arterial inflow and 
venous outflow of abdominal, pelvic, and 
/or retroperitoneal organs, complete study

� 93976 Duplex scan of arterial inflow and 
venous outflow of abdominal, pelvic and 
/or retroperitoneal organs, limited study 

AMA/CPT
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NON-INVASIVE TESTING

� 93978 Duplex scan of aorta, inferior vena 
cava, iliac vasculature, or bypass grafts; 
complete study

� 93979 Duplex scan of aorta, inferior vena 
cava, iliac vasculature, or bypass grafts; 
unilateral or limited study

AMA/CPT 
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NON-INVASIVE TESTING

� Screening scans are non-reimbursable 
services

� Many scans have bundling guidelines (eg 
Aorta Duplex and Renal Duplex scans)

� Orders must match procedure performed
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NON-INVASIVE TESTING

� 93970 Duplex scan of extremity veins 
including responses to compression and 
other maneuvers; complete bilateral 
study

� 93971 Duplex scan of extremity veins 
including responses to compression and 
other maneuvers; unilateral or limited 
study AMA/CPT
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NON-INVASIVE TESTING

� CAN PERFORMED ARTERIAL AND 
VENOUS SCANS ON THE SAME 
DAY

� ALWAYS ESTABLISH MEDICAL 
NECESSITY FOR BOTH
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NON-INVASIVE TESTING

� 73206 Computed tomographic angiography, 
upper extremity, w/contrast material(s), 
including noncontrast images, if performed, 
and image postprocessing

� 73706 Computed tomographic angiography, 
lower extremity, w/contrast material(s), 
including noncontrast images, if performed, 
and image postprocessing AMA/CPT
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NON-INVASIVE TESTING

� 73225 Magnetic resonance angiography, 
upper extremity, with or without contrast 
material(s)

� 73725 Magnetic resonance angiography, 
lower extremity, with or without contrast 
material(s)

AMA/CPT
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NON-INVASIVE TESTING

� Medicare will cover either MRA or CTA to 
evaluate peripheral arteries of the lower 
extremity.

� Under special circumstances, Medicare may 
cover both

� NCD available on the CMS website. 
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NON-INVASIVE TESTING

� 74175 Computed tomographic angiography, 
abdomen, w/contrast material(s) including 
noncontrast images, if performed, and 
image postprocessing

� Do not use this code for CTA aorto-
iliofemoral runoff

AMA/CPT
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NON-INVASIVE TESTING

� 75635 Computed tomographic angiography, 
abdominal aorta and bilateral iliofemoral 
lower extremity runoff, w/contrast 
material(s), including noncontrast images, if 
performed, and image postprocessing

AMA/CPT



Nikki M. Vendegna, CPC

NON-INVASIVE TESTING

� 74185 Magnetic resonance angiography, 
abdomen, with or without contrast 
material(s)

AMA/CPT
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NON-INVASIVE TESTING

� 93922 ABI $125 93922-26 $ 12
� 93923 Segmental $191 93923-26 $ 22
� 93924 ABI Stress   $232 93924-26 $ 25
� 93925 Duplex LE   $316 93925-26 $ 28
� 93926 Duplex Ltd   $198 93926-26 $ 19
� 93930 Duplex UE   $252 93930-26   $ 23
� 93931 Duplex Ltd $166 93931-26 $ 15
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NON-INVASIVE TESTING

� 93970 Duplex Veins $259 93970-26 $ 34
� 93971 Duplex Ltd $173 93971-26 $ 22
� 93975 Duplex Renal $388 93975-26 $ 89
� 93976 Duplex Ltd $244 93976-26 $ 58
� 93978 Duplex Aorta $239 93978-26 $ 32
� 93979 Duplex Ltd $166 93979-26 $ 22
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NON-INVASIVE TESTING

� 93880 Duplex Carotid $ 258
� 93880-26 Professional $   29
� 93882 Duplex Ltd $ 169
� 93882-26 Professional $   20
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NON-INVASIVE TESTING

� 73206 CTA UE $ 507  73206-26 $ 88
� 73706 CTA LE $ 537  73706-26  $ 92
� 74175  CTA Abd $ 556   74175-26 $ 91
� 75635  CTA Aorta w/runoff $  664
� 75635-26  Professional fee $  117
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NON-INVASIVE TESTING

� 73725  MRA LE $ 600
� 73725-26 Professional fee $   88
� 74185  MRA Abdomen $ 598
� 74185-26  Professional fee $   87


