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A Case of AL

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




Examination

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.
o 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.

e 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 0 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

_ Patients
Causes of ALLI

Embolism 174 39.54
Thrombosis 221 50.23
Other causes trauma, vasculitis, 45 10.23
dissection, undetermined

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

Thrombosis cases
Causes of thrombosis . 00000 0@ % of total ALLI cases
No.

Bypass graft
thrombosis

Native artery
thrombosis

Stent thrombosis

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




What are the sources of embolism?

e Cardiac: 75%
— Atrial Fibrillation: 51%
— Acute MI: 24%

e Non-Cardiac: 10%

— Atheromatous Debris: 5%
— Aneurysmal Origin: 5%

e Post CV Surgery: 7%




Sites for Distal Arterial Emboli

Embolization Sites
Distal Aorta: 16%
lliac: 17%
Common Femoral: 44%
Popliteal: 15%
Upper Extremity: 8%
(Visceral: 6% in separate series)

Outcome

— Perioperative Heparin + Fogarty Thromboembolectomy: 10%
Mortality and 92% Limb Salvage

Recurrence
— Threefold Increase Without Anticoagulation (7% vs. 21%)

Mills, Porter, Ann Vasc Surg , 1994




Patient Evaluation

 The five ‘Ps’
Pain

Pallor
Parathesias
Pulseless
Poikylothermia




Will the leg survive:
Rutherford Classification

Category Description Cap. refill Paralysis Sensory
loss

Viable Not immediately Intact
threatened

Threatened Salvagable if Intact/slow - Partial
treated

Threatened Salvagable if Slow/absent | Partial Partial
treated
emergently

Irreversible Primary Absent Complete | Complete
amputation req.




Will the leg survive:

ACC/AHA guidelines

Arterial Venous
Description/ Doppler Daoppler
Category Prognosis Sensory Loss Muscle Weakness Signals Signals
Viable Mot immediately MNone None Audible Audible
threatened
Threatened Salvageable if Minimal (toes) None (Often) inaudible Audible
marginally promptly treated or none
Threatened Salvageable with More than toes; Mild, moderate (Usually) inaudible Audible
immediately immediate associated with
revasculanzation rest pain
Irreversible Major tissue loss Profound. Profound Inaudible Inaudible
of permanent anesthetic paralysis
nerve damage {rigor)

Hirsch, AT

. AHA/ACC PAD Guidelines




What happens to the patient?

Thrombolysis or Peripheral Arterial Surgery Trial

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.

20-

15-

Death Amputation Amputation
Above Knee Below Knee

06 month M 12 month

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




Will the patient survive?

83 consecutive patients with Rutherford class Il or lIl acute limb ischemia

[0 Death B Amputation

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




Will the patient survive?

83 consecutive patients with Rutherford class Il or lIl acute limb ischemia

OR
Characteristics (95% Confidence interval)

Female gender |.4 (0.5-4.3)
Age > 65 (y) |.4 (0.5-3.8)
Duration of occlusion > 24 (h) 2.6 (1.1-7.6)
Diabetes 2.6 (0.9-7.5)
Hypertension 0.9 (0.4-2.5)
Embolism™* 1.4 (0.4-4.4)

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




Summary

e 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:
Treatment
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Acute Limb Ischemia

One of the most challenging vascular problems

Time Is of the essence

— Clinical condition and availability of resources jpacts
choice of initial modality

Patients often in generally poor health

Questions remain as to optimal therapy
— surgical vspercutaneous

Many will require a combination of modalities

Multi-disciplinary involvement important
— Successful outcomes dependent upon experienced team




Acute Limb Ischemia
Etiology/Source

e Embolism * In-situ thrombosis
— Cardiac  Bypass graft occlusion
Atrial Fibrillation e Aortic dissection
 Phlegmasi@eruleadolens

Myocardial infarction
Prosthetic valves

Atrial myxomas
Endocarditis

Rheumatic heart disease

— Non-Cardiac

* Atherosclerotic disease of
proximal vessels

Mural thrombus ofortoiliag
femoral,poplitealaneursyms

Tumor emboli
Paradoxical embolus




Acute Limb Ischemia
Etiology/Source

Low flow state  Hypercoagulablstates

— Cardiogenicshock — Protein C/S deficiency,
— Systemic sepsis malignancy, others

Drugs e Trauma
— Cocaine — Supracondylahumerus

— Vasopressors fracture

Posterior knee dislocation
High velocity penetrating
Injury
Poplitealentrapment latrogenic (endovascular; a
Adventitial cystic disease lines)

Vasculitides
— Takyasus arteritis




How do you differentiate
thrombosis from embolism?

e Acute arterial thrombosis Is associated with a
history of claudication.

— May be absent in 40% of patients
e Acute arterial embolism usually arises with no
history of claudication.
— Emboli usually occur in the setting of atrial fibrillation
— 80% AF, 10% prior Ml, 10% other aneurysms
 Why does it matter?
— Can affect decision on first-line therapy

— Patients subjected to balloon embolectomy Iin setting

of acute arterial thrombosis have a particularly poor
outcome




Acute Limb Ischemia:
Anatomic Distribution




Pulse Exam

Femoral

Popliteal

Pedal

Location

Possible
Cause

Aortoiliac
Segment

Aortoiliac
atherosclerosis
Embolus to

aortic
bifurcation

Femoral
segment

CFA

Thrombosis,
femoral
atherosclerosis

CFA embolus

Distal
popliteal +/ -
tibials

Popliteal
aneurysm with
embolization

Distal
popliteal +/ -
tibials

Popliteal
embolus

Popliteal/tibial
atherosclerosis




Acute Limb Ischemia:
Presentation

Pain
Paresthesia
Paralysis

Pallor The “Six P’'s”

Pulselessness
Poikilothermia




Acute Limb Ischemia:
Presentation

e Pain
— Usually first symptom

e Embolus or Trauma =—p Acute
e |n-situ thrombosis o Insidious

— Diffuse pain throughout entire affected limb
 Distinguishing feature from CLI rest pain of forefo

— * Exception:
» Acute aortic thrombosis with profound limb ischemia
« First symptom may be paralysis, not pain




Acute Limb Ischemia:
Presentation

e Paresthesia
— Sign of progressive ischemia
— Proprioceptiorand light sensation early

o Paralysis
— Reflects ischemimyopathy
— Intrinsic muscles of foot
— Flexors/extensors of lower leg
— Indicative of need for emergent revascularization




Acute Limb Ischemia:
Presentation

e Pallor

— White, waxy leg in absence of
collateral circ.

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

* May have cap. refill or mottling
— Fixed cyanosis

» Capillary thrombosis and
rupture

e Terminal ischemia




Acute Lirmno J" nernla:

sugyesis ermoolic «iolo
Aosent pulses in conira Ieg supports diffuse PAL
thromposis

o FExceton: venous gangrene and gige syndrorrne

Polkllotnerrmia
Coolness compared o conira limo

— Botn cool 1In aortlc occluslorn
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=il ir e e
Findings
o Sensor Muscle ,
e el Sensory scle Atz
Category  Descrighior | os el oo \rterizl
| Not
‘ immediately None None o

Viable threatened

w Lllw

— Acute painful, cold leg, o
dopplersignzals

> Oftern ac

Ute tNrormoosis of crronlc atneroscleroie;
0Y0ass greift
> Time for angiograpnic assessrent

o nstt

Dopoler Signal;
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Ution oflytic therapy may ne possiole and beneficizl



ALl Clinical assessment diciaies Urgency of
revascularization and care painway
Findings Doppler Signels
Ceategory  Descriptior S?OC?U W]\:T% Jf Arterizl Vernous
Not
immediately None None + r
Viable threatened
> Anitlcoagulation wnile awaltinyrgent angiograpny

Operzailve palloomnromoeernoolectormelone unlikely o
Lcces (reat arierial thrormposissignose@riery or



tates Urgency of
fire palnway

Category  Description

|la. Salvaganle
with prormpt

Marginally e .
treatrnent

threatened

l Salvageanle
[0, -
WIth
irnrrecdiate
irezirrnernt

Immediately
threatened

— A minirnal sensory loss, no muscle wearKness
0

> Time for ang]ograohy withh CLOSE SURVEILLANCE

Fincings

Sensory Muscle
Loss Wealkness
Minirnzl |
MNorie

(toes)

More than— \li]d] to
foes, rest

pan Modl.

15C llrlru;luom mrJ cart eJ

Doopler Signals

Arterizal Venous
|
— -
|
— -
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ALl Clinical assessment dictaies | urgency of
revascularization and care patnway

Findings Doppler Signel

2
Sernsory Muscle .
Cate escriptic o Arterial Venous
Category  Description Loss Weakness T i
lla. savagable Minirrizl ore |
Marginally V.j,”“fj_. ’Ju,r.ﬂjj‘ (toes) None - Kl
| Salvagyable More the . :
ore their -
o, i JoretEn - Miled to .
Immediately ezt 10es, rest Mo - o
threatened treatrnent peurn Aot

— Acute pallor, no prioclaudicatiornistory, palpaoleontralateral
pques, AFIE

mbolism diagnosis most likely
— Butin meany cases, differentiating etiology cnzdzny

- Depate: Does angiograpny waste valuaple tmerade benetial
inforrneation??

ITl
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revascularization and care patnway

Findings Doppler Signels

Sernsory Muscle .
Caiec ascripiic - Arterlza Verous
Category  Description | s Weaknsss \rterizal /enous
”J Mejor

’ permanert Anestretic Pearalysis _ - / ~

Irreversible  tssue Joss

r £

vanoiic lirno, fixed staining, calf muscleiddy
— Paitlents ofien systernically very il

o Severecomorpidities nonarmoulztory
— Prirnary arnguiaiion aporopriaie

I
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Q

&
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~J

;essrent diciaies urgerncy of



Acute Limo Iscnernia:

Heparin therapy
— Initial bolus followed oy continuous infusion
— Decrease inrormpus progagation
PTIONS
— /—\TJUJOJI’?I'O'(J/
- Thrompolytictnerapy, endovascular revascularization
- PercutaneouMecnanicainrormnoeciorny
— Open surgiceal Interventor

Guides to treatment

- Slte and extent Qf occlusiorn

- Ernoolus versus thrormous

- Native artery versus nypass graft

- Duration of Iscrierria

- Peilent comorpidifies

- Contraindications to thrormbolysis or surgery
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— Angiograpnic capaniliiies

- Roadmzp anstorny Cel

Therapeuiic possivilities
> Trnirornoolyticinfusiorn
o Percutaneols) egmrlmcglmromoegzom/

C
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> (D

M
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“Time-factor’ : clinical situation ey not allow for tirme recsir f
L

restoration of adequate arterial flow wiisis
Endovascular therapy ey not allow cornplete revadzatiol
MNeed for cortiriuin ng survelllance of lirno, with retec ‘f&erlJe at

firne If clinical deterioratior



Al l: Selaection of Treatrnent

B[Q(;@@(l e IF[]| 1) Q[Q'Eg’?

> Surgical Disaclvarniages
— With traditional OR, rnay lack pest angiograpnic gy
and endovascular equiprnent
Advantages

— Witn mocdern nyorid OFg, can perform cornpleie
endovascular and opern surgical therapy

— Potential for rnost rapid lirmo revascularizaiiorn



ALl Surgical options

> Empolectomyvia CFA exploration

— Wide preg: Abdornern, boin groins and leys,
Ipsilateralfoot In transparent sierlle vagy
> Conslder prep for extranatomic oypass (Afern)
> Conslderconiralaierafernoral artery exposure and corlirol
If aoriic saddle ernpolisrm suspecied



ALl: Surgical optlons

3

Ermoolectornyvia CFA exploration
Wlisn inflow

- #4, 5, 6 Fogarty pallocarnpolectorn\catneters p

assed up llizc

o If Inadequeztte inflowintraopagrarmnmely identify chronic lesion
freatanle b/ acditionzl endovascular or surgicee

i-\'\
Uﬁ
P

ogzarty balloon catheters for PRA, Sidlzl ernpolectorny
> Overtne wire palloons undtaoro aid in thrormous retrieval

— COrerJet]on anglograrm
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lte limo Iscnermila: Emoolism




ALl Sural

J

Ernoolectornof tiplal v
poplitezlesploratior)
— # 2, 3 Fogarty palloon ¢



ALl: Surgical optlons

o ntrecarierial NTG omapaveringo cormoal spasir
frorn palloon passage

o Adrninistration of Intreoperailveinromoolyilc
neloiul to* mog-uy’ additional norexiracied disial
tnromous

— Catneter directed Into affectidials



rgical optlons
0)C |

D

B




ALl Surgical options
o
)

Deoynliiaala

S
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- Bllateralpolitezlexplorations, valloosrmpoleciorny
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ALl: Tnromoolysis

Use of open surgical grocedures in AL nas peewano
to nawve nign raies \Jer' o0 rmorplcity and rnoriality

|
— Rates of arnputatiion and deatn up to 25% eacr
> BlaisdellSurgeryl978,Jivegard) CardiovascSurgl1988

Thrompolysizatiracily

(P

— Hestorincpatency unmasying culprit lesion, allowing ror)
Jllrgjggll F,< Irl sorne cas

©5
.
[T

tmrormopolysismay ennance,



AL Tnrompolysis

— Criticlsms:

r

> Tirning: slow raiie of inromous dissolution In sorne
clinical situations
> Clinical ischernic tirme ey not allow flysis

(—-

0

Q)Y

o May require repeaied imaging (o assess progress
- Potential for distal ernbolisrn durirysis
> FIsy of retnromposis

> Flernorrnagic rises



ALl: Tnromoolysis
Conirauncdications

Absolute

— CVA witnin past 3 rmontns

— Active pleeding diatnesis

— Recent Gl bleeding

— Neurosurgery or nead ir
Felative

— Mejor norrvascular surgery or tradrmnz witnin 10 days

— Uncontrolled =T

— Intracranial turnor

— Recent eye surgery

— Puncture of nofcornoressiple v
Minor

— rlepaiic failure witrcoagulopatny

— Bacterialendocarditis

— Pregnericy

— Diabetic nermorrnagic retinopatry

allrnzr witnin past 3 rmonins

()
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R
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~ e
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ALl: Tnromoolysis

o

o Oftan Insufficlent as stay

— FPos rmromoolpl OYPESS grafis rnave a 2 yamEiencyraie of
79% It unclerlying lesion is uncovered v, 9.8% Iino
> SullivanCirc 1991
- Evenif e supsequent bypass Is needed, it mzy allow
surgical nyoass in more elecilve setiing
o Addressed oy 3 large randornized conirolled trials



ALl: Tnrormoolysis

Docnaciar Tra

— acute lirmo iscnermiza, class 118
— 2 days rmezan symptorrn duration
Iy ~

— (OHJOHH(J Lrokinas

revascularizatiorn

1 year followup urokinase vs OR

— Mortality = 16%
— Arnoutation =1¢

Vs 42%
6% vs 18%

Cardiopulrnonzary cornplications in OF

CJroup rriztr)

conirioutor to rnortality



ALL: Tnromoolysi:

“Tl__ Trizl

surgery or mromool_pls rne lscnermnic

I—

ower Emit_\/

393 peilents, 31 centers, Asmoolic iscrnernia, <6
rontns duratlon of syrmotorms

— rt-PA vs Urokinase vs operation
o Trirormnbolyticgroups cornpined for daita anzlysis
— 28% caineter placement fallure rate

-

— Terminated early due to adverse eveniniarmnoolysis

(L

Jroup



ALL: Tnromoolysi:

STILE Trigl

urgery ormumool/Jl sfor the Iscnermic Lower

Uw

xtrem]t_\/

Overall, equivalent deatn/zrnoutation

relies

svrnptorns =14 days
— Surgery = lower amputation rates

— 1 yr recurrent ischemia

svrnotorms <14 days
— Thrombolysis= significantly lower
amputation rates

— 6% vs. 18% at 1 year




ALL: Tnromoolysi:

STILE Trial

urgery ormumool/J sfor the Iscnermic Lower xtrem]t_\/

UW

o Overall, equivalent
deatn/arnputation raies

D

> Natlve artery occlusion
— Arnputation rate nigner
treated with thrombolysigs
surgery (10% v 0%)
o BYpass oraft occlusior
— Amputations lower in patients
treated witrtnrombolysis

h')

L_

w2
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ALl: Tnrompolysis

TOPAS

Thrormoolysis Or Peripneral Arierial Surt

U)

LD
P
g

K

544 patients, <14 days Ischernia
r-Urokinaise vs surgery

No JJngnglrJ[ differencidn amputatiosfree s

monins or 1L year:

—| 1 year Mortality: Native artery UK 25%, surgery%20

— | 1 year Mortality: BPG occlusion UK 16%, surgenid5

Irvivel or mortality at 6

L_

— 1 year Ampfree: Native artery UK 61%, surgery 71%
year Ampiree: BPG occlusion UK 68%, surgery 69%

Fligner rmortality for patients with native arteryciusior)

r\mor gthrombolytictherapy tne amputaticiires survival rates sligntly
petter with bypass graft Jrrlpclrecl to native vegsellision



ALl: Tnrompolysis

TOPAS

Thrormoolysis Or Peripneral Arterial Surgery

Data frorm the TOPAS trial:

Note that wnile no difference in amputation or sualwas
acnieved petweer ine two groups, 31% oittmarnoolyiic
pailents were allve without an amputation &b & aloniiinout
any furtner interventor).

At L year, only 25.7% of U'f’ conort were alive, wiimo, with
only percutaneoumiierveniorn

Increased rmorbidity ( hernorrnagic) in UK group &l9s, 5.5%)



A Y € old worrzr /\/er acllie
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MP dopplersignzls, cool, pale feet

No sensory or motor deficit in ner
lower exirernities

Paln exaceroatad witn exertion

J\/ neperin instiuted
MHA performed
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Acute Lirmo Iscnermia: Cases

o =Agrarre Exposed lesion of distal aorta/oifurcation
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Acute Lirmo Iscnermia: Cases

QR

o Postidssing valloon PTA.



Acute Lir
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701 2 39 BEsternts

'ro reise flow divider,
“issingstents

Gentle postilation to
ST
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stents
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Obtained wealk palpable
pedzl pulses



C—?
(D
—
-
QY
1)

Acute Limo Iscr

()

QR

)

(D
O

79 dc‘j‘JJ(l rnenendoAAL
repalr 8 mornins ago

Transferred frorn OSH witn 10
days of acuie onset, severe L
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pedaldopolersignals
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encograft
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ALl Interventional options
[lleic thrornoosis







A stenitnrormnoosis

nierventonal options










ALl Interventional options
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ALl Interventional options
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ALl Interventional options
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ALl Interventional options
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ALl: Proxiral aneurysms

Ernoolisrn frorn or inrormoosis of the orosimal arne ey
De pest '£rea;£ed oY

— |
— Followed by definitive surgical repalr or pypassdarnedrym

els

first, to open distal ves

Uzh
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ALL: Proxirmel aneurysms




ALL: Proxirmel aneurysms
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Acute Limo Iscnemia: C
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Acute Limo Iscnemia: C

1STS
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Acute Limo Iscnemia: C

1STS
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~local perfusion ,no reflow, tissue injury, compartment syndrome
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Arrhythmias

|

Metabolic
acidosis

N\

|

Renal tubular necrosis




ALl postreva
Corngertrrier

=

> Slgns/symptormns

Wealriess or toe

externsion and foot

clorsiflexiorn

Pzain on passive oe

exlor, foot plantar
e0r)

rlyoesinesidn dorszl

first web space

f
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—_

Aniterior comperirnent
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ALl postreva
Corngertrrier

=

- Slgns/symptorns
— Wealkness of toe flexjon and
foot Inversior
— Pzl o passive toe extension,
footeversior
— rlypesinesiplantar aspect
foot arid toes
— Tensec ,Jeejj DOSt.
Corrnipartrnent
> Betweern fipla and Achilles

terndon



ALl postrevascularization
Cormpartrnent Syndrorre




Acute Limo Iscnernia

Surrnrnary

One of the most cormnplex decision patnways Ir)

Treziment rmust ge pased upor severity of iscriermiz,

[ F—

Time permitiing, an arteriograrn car add reloiu
diagnosiic and anziornic inforreiiion, and car o

inerapeuiic

(P

snould pe considered in all appropriate pailenis

U1

Tearn aporoach can lead to Irmproved ouicornes

— Restorailon of perfusion car require poirn caiadirgcied
ard surgical tecrninigues



John H. Rundback, M.D., F.AH.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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CODING AND BILLING I

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

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

CHECK FOR A NATIONAL
COVERAGE DETERMINATION
POLICY(NCD)

www.CMS.HHS.GOV/MCD/overview.asp

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

NATIONAL CORRECT CODING
INITIATIVE EDITS

THE "BUNDLING GUIDELINES”

www.CMS.HHS.GOV/NationalCorrectCodelnitEd

Nikki M. Vendegna, CPC



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 (eq.
ankle/brachial indices, Doppler
waveform analysis, volume
plethysmography)

AMA/CPT

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

03923: 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

Nikki M. Vendegna, CPC



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

Nikki M. Vendegna, CPC



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

Nikki M. Vendegna, CPC



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

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

03925: Duplex scan of lower extremity
arteries or arterial bypass grafts;complete
bilateral study

03926: Duplex scan of lower extremity
arteries or arterial bypass grafts;
unilateral or limited study

AMA/CPT

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

03930: 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

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

93880 Duplex scan of extracranial
arteries; complete bilateral study

93882 Duplex scan of extracranial
arteries; unilateral or limited study

AMA/CPT

Nikki M. Vendegna, CPC



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

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

03978 Duplex scan of aorta, inferior vena
cava, Ililac vasculature, or bypass grafts;
complete study

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

AMA/CPT

Nikki M. Vendegna, CPC



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

Nikki M. Vendegna, CPC



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

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

CAN PERFORMED ARTERIAL AND
VENOUS SCANS ON THE SAME
DAY

ALWAYS ESTABLISH MEDICAL
NECESSITY FOR BOTH

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

/3206 Computed tomographic angiography,
upper extremityw/contrast material(s),
iIncluding noncontrast images, if performed,
and iImage postprocessing

/3706 Computed tomographic angiography,
lower extremity w/contrast material(s),
iIncluding noncontrast images, if performed,
and image postprocessing awvacet

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

/3225 Magnetic resonance angiography,
upper extremitywith or without contrast
material(s)

/3725 Magnetic resonance angiography,
lower extremity with or without contrast
material(s)

AMA/CPT

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

Medicare will coveritherMRA or CTA to
evaluate peripheral arteries of the lower
extremity.

Under special circumstances, Medicare may
cover both

NCD available on the CMS website.

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

/4175 Computed tomographic angiography,
abdomen, w/contrast material(s) including
noncontrast images, If performed, and
Image postprocessing

Do not use this code for CTA aorto-
liofemoral runoff

AMA/CPT

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

/5635 Computed tomographic angiography,
abdominal aorta and bilateral iliofemoral
lower extremity runoffw/contrast

material(s), including noncontrast images, If
performed, and image postprocessing

AMA/CPT

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

/4185 Magnetic resonance angiography,
abdomen, with or without contrast
material(s)

AMA/CPT

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

03922ABI
93923Segmental $191
93924AB

93925
93926
93930
93931

Nikki M. Vendegna, CPC

DU
DU

DU

DU

QO O O 0O

$125

Stress $232
ex LE $316
ex Ltd $198
ex UE $252

ex Ltd $166

03922-26 $12
03923-26 $ 22
03924-26 $ 25
03925-26 $ 28
03926-26 $19
03930-26 $ 23
03931-26 $15



NON-INVASIVE TESTING

93970
93971
93975
93976
93978
93979

Nikki M. Vendegna, CPC

DU
DU
DU
DU

DU

DU

D
D
D
D
D
D

ex Veins $259 93970-26

ex
ex
ex

td $173 93971-26
Renal $388 93975-26

td  $244 93976-26

ex Aorta $239 93978-26
ex Ltd $166 93979-26

$ 34
$ 22
$ 89
$ 58
$ 32
$ 22



NON-INVASIVE TESTING

93880 Duplex Carotid $ 258
93880-26 Professional $ 29
93882 Duplex Ltd $ 169

93882-26 Professional $ 20

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

73206 CTA UE $ 507 73206-26 $ 88
/3706 CTA LE $ 537 73706-26 $ 92
74175 CTAAbd $556 74175-26 $91
75635 CTA Aorta w/runoff $ 664
75635-26 Professional fee $ 117

Nikki M. Vendegna, CPC



NON-INVASIVE TESTING

(3725 MRA LE $ 600
73725-26 Professional fee $ 88
74185 MRA Abdomen $ 598

74185-26 Professional fee $ 87

Nikki M. Vendegna, CPC



