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Capabilities (Peripheral Veins)
oIdentify  venous  thrombos is

oDifferentiate acute from chron ic proces s es

oE valuating  non-occlud ing/partia l thrombus

oDetect calf les ions

oDis tingu is h between ex trins ic/intrins ic compres s ion

oE valuate soft tis s ue mas s es  (B aker’s  Cy s t)

oDetect venous  incompetence

oDocument co llateralization or recanalized channels



Capabilities (Perforating Veins)

oDifferentiate normal from abnormal flow  

patterns

oIdentify  perfo rators  as s ociated w ith chron ic 

venous  s tas is

oDocument ves s els  marked for surg ical 

in tervention



Capabilities (Abdominal/Pelvic Veins)

oDocument pres ence of elevated s y s tem ic venous  
pres s ures

oIdentify  if venous  thrombos is  is  pres ent

oDis tingu is h ex trins ic from intrins ic obs truction

oAss es s  portocaval shunts

oE valuate liver d is eas es  by  inves tigating  portal 
venous  s y s tem



Limitations (Peripheral Veins – LE)

oDifficu lt to thorough ly  evaluate ves s els  due to:

oE dema

oMultip le veins/co llaterals

oScarring

oRecent surgery

oObes ity

oDepth/s ize of ves s els



Limitations (Perforating Veins)

oDifficu lt to thorough ly  evaluate ves s els  due to:

oE dema

oRecent surgery

oObes ity

oNon-intact s k in  (open sores , broken sk in , etc)



Limitations (Peripheral Veins – UE)

oIt is  d ifficu lt to fu lly  evaluate the subclav ian , 

brach iocephalic/innom inate veins  due to the 

bony  s tructure of the ches t

oImmob ility  of the patient



Limitations (Abdominal/Pelvic Veins)

oDifficu lt to thorough ly  evaluate ves s els  due to:

oDepth/s ize of ves s els

oB owel gas  interference



Limitations (False Positive Studies)

oE x trins ic compres s ion of a tumor, pregnancy, 
or as cites

oPeripheral Arteria l Dis eas e (PAD) decreas es  
venous  filling

oCOPD

oSonographer s k ill level (probe ang le and 
pres s ure crucia l to ex am)



Physical Principles

oVein mus t be identified by  appropriate 

landmarks  (i.e. accompany ing  artery  or bone)

oPeripheral veins  mus t be clearly  v is ualized in  

trans vers e to ens ure complete coaptation

oVelocity  s ignals  shou ld be obtained in  s ag ittal 

v iew  to max im ize Dopp ler sh ift



Physical Principles

oMax im ize co lo r flow  and fill patterns :

oDecreas e co lor scale to detect venous  flow  
(s lower mov ing)

oDecreas e wall filters

oIncreas e co lor gain

oSteer the co lo r box

oHeel-toe the trans ducer to optim ize the ang le



Peripheral Veins of the 
Lower Extremity Exam



Peripheral Veins of LE Technique
oPatient Pos ition :

oThe head of the bed shou ld be elevated to facilitate venous  
filling

oRevers e Trendelenburg

oHip on the symptomatic s ide shou ld be ex ternally  rotated 
w ith the knee s lightly flex ed

oAvo id venous  compres s ion beh ind the knee

oKeep the patient warm to promote blood flow



Peripheral Veins of LE Technique
oTrans ducer Frequency :

oLinear Array

o7-12 MHz is  routinely  us ed however:
o15 MHz can be us ed for superficia l veins  or very  thin  
patients
o5 MHz or lower may  be us ed for obes e legs  or ex tremely  
deep ves s els

oAlter transducer frequency  to optim ize your image when 
neces s ary



Peripheral Veins of LE Technique

oFacility  protoco ls  vary  s ign ificantly :

oUnilateral ex am of the s ymptomatic leg  on ly

oB ilateral ex am

oImag ing  calf veins  may  be included w ith either of the 
above ex ams

oIf on ly  perform ing a un ilateral ex am ; alway s  check  the 
CFV on the as ymptomatic s ide for in flow  dis eas e!!!



Peripheral Veins of LE Technique
oE x am can be s tarted in either:

oLong itud inal

oTrans vers e

oFor beg inn ing  techno log is ts , trans vers e may  be 

eas ier to s tart w ith

oThere is  no wrong way  to beg in the ex am , but be 

aware of facility  (or read ing Dr’s) s trict protoco l’s



Peripheral Veins of LE Technique
oImag ing  shou ld beg in at the level of the ingu inal ligament

oTrans vers e Imag ing : (2-D)
oImage the fo llow ing ves s els  w ith and w ithout compres s ion of the 
vein  to check  for coaptation :
oCommon Femoral 
oSaphenofemoral Junction
oOrig in of Profunda Femoris  Vein
oSuperfic ia l Femoral Vein (Prox imal & Dis tal)
oPop litea l Vein
oSmall Saphenous-Pop liteal Junction (not alway s  routine)
oAnterio r Tib ia l, Pos terio r Tib ia l and Peroneal Veins  (not alway s  routine)





Good 
Compres s ion !



Peripheral Veins of LE Technique
oTrans vers e imag ing  allows  for direct v is ualization 
of:
oAnatom ical verification

oVes s el wall coaptation

oCompres s ion shou ld be performed every  1-2 
inches  along the levels  of the lower ex trem ity

oThrombus  if pres ent

oVes s el shou ld be anecho ic if normal



Transducer Compressions
oTry  to keep the trans ducer 
perpend icu lar to the vein for optimal 
imag ing
oB efore beg inn ing compres s ions , look  
for intra lum inal thrombus
oUse moderate probe pres s ure to fully  
coapt vein walls  and releas e
oA clot-free vein will co llaps e; thrombus  
w ill prevent the vein walls  from 
touch ing
oDis tal SFV may  requ ire some ex tra help 
to co llaps e





Peripheral Veins of LE Technique
oImag ing shou ld beg in  at the level of the ingu inal ligament as  w ith 
trans vers e imag ing

oLong itud inal Imag ing : (Co lor and Spectra l Dopp ler w ith augmentation)
oCommon Femoral Symptomatic Side
oCommon Femoral Asymptomatic Side 
oPop litea l Vein
oSaphenofemoral Junction
oOrig in of the Pro funda Femoris  Vein
oSuperfic ia l Femoral Vein (Prox imal to Dis tal)
oSmall Saphenous-Pop liteal Junction (not alway s  routine)
oAnterio r Tib ia l, Pos terio r Tib ia l and Peroneal Veins  (not alway s  routine)



Peripheral Veins of LE Technique

oDoppler as s es sment is  performed in the 
long itud inal v iew

oColor flow  is  included to help identify :
oOcclus ion

oPartia l occlus ion

oRecanalization of thrombus

oVerification of anatom ical variant

oDocumenting venous  incompetence



Interpretation of LEV Exam
oThe primary  criteria for detecting  DVT is  compres s ion
oNormal

oVein walls  completely  co llaps e

oNo v is ualization of intra lum inal clot

oAbnormal

oVein walls  do  not co llaps e w ith compres s ion

oIn tra lum inal clot is  v is ib le in  ves s el

oVein walls  partia lly  co llaps e ind icating  partia l 
obs truction



Interpretation of LEV Exam

oThe secondary  criteria for detecting  DVT is  Dopp ler s ignal
oNormal
oSpontaneous  flow
oPhas ic flow  w ith res p iration
oIns p iration – decreas e in  venous  flow  velocity
oE x p iration – increas e in  venous  flow  velocity
oAugmentation
oCompres s ion of the vein  dis tal to the trans ducer w ill 
increas e (augment) the venous  s ignal



Augment

Normal 
Spontaneous   
Phas ic Flow



Interpretation of LEV Exam

oUse co lo r along  w ith spectral Dopp ler 

oColor Dopp ler is  help fu l but be cautious  – it can 

obs cure a partia l clo t

oMake sure gain/scale settings  are appropriate and 
of d iagnos tic quality

oUs ing  2-D and trans vers e v iews  w ill help  to aid  in  
v is ualization of partia l clo ts



Peripheral Veins of LE Technique
oCalf veins :
oNot all facilities  image the calf veins
oTo adequately  ex am ine the calf veins , the 
sonographer shou ld scan through the entire 
length of the veins
oVis ualization of the calf veins  in  one area is  
not sufficient and is  not a complete 
ex am ination of the calf veins







Anterior Tibial Veins

oLie along the antero lateral surface of the tib ia , runn ing  
alongs ide the interos s eous  membrane
oLook  for accompany ing  Anterio r Tib ia l Artery

oB eg in scann ing  in  the prox imal calf and fo llow  dis tally, 
cours ing  w ith the tib ia
oIf unab le to v is ualize, beg in at the dis tal portion of the 
lower leg  (top of the foot) and scan more prox imally  up 
the calf





Posterior Tibial Veins
oLies  pos teromed ial to the tib ia

oCan als o scan pos terio rly  if med ial approach does  not 
work

oB eg in scann ing at the level of the ank le
oVis ualize the PTV’s  between the med ial malleo lus  and the 
Ach ille’s  Tendon

oFollow  PTV’s  up the med ial as pect of the calf

oE valuate Dopp ler flow  and compres s ib ility



Peroneal Veins

oLie pos teromed ial to the tib ia

oB es t approach pos teromed ial

oScan pos terio rly  if med ial approach does  not work

oB eg in scann ing a few  centimeters  up from the med ial 
malleo lus

oPeroneals are deeper than the PTV’s

oFollow  Peroneals up the med ial s ide of the calf wh ile als o 
evaluating  the PTV’s







Peripheral Veins of the 
Lower Extremity –
Venous Reflux



Venous Reflux Testing
oUsed to identify  CVI – Chronic Venous Insufficiency
oChecks  competency  of venous  valves  and identifies  
areas  of reflux
oReflux – venous  blood es capes  from its  normal 
antegrade flow  path; ins tead revers es  cours e and poo ls  
in the veins  of the legs

oValves  no longer function as  they  should
oHered itary, Trauma, DVT



Venous Reflux Testing
oTwo part tes ting : 
o1. Normal venous  dup lex  ex am – patient sup ine

oHead of the bed shou ld be elevated to facilitate venous  
filling

o2. Reflux  ex am – patient s tand ing

oE levated platform or s tep s too l is  us ed to help w ith 
ergonom ics

oKeep the patient warm to promote blood flow  and avo id 
vas ocons triction



Venous Reflux Testing
oFollow  protoco l for venous  dup lex  ex am w ith compres s ions , 
gray s cale, co lo r, and spectral imag ing  firs t
oIdentify  if reflux  is  pres ent in  the deep venous  sy s tem

oHave the patient s tand so they  are elevated 1-2 steps  off the 
ground
oThe leg  to be ex am ined is  not to be bearing  weight
oToes  shou ld be po inted laterally, allows  better acces s  of 
GSV
oFor Small Saphenous  Vein Imag ing , have patient turn  around 
and scan the back  of their calf from pop liteal fos s a to ank le



Venous Reflux Testing

oImages  of the GSV and SSV are documented in trans vers e 
and long itud inal planes  at various  levels  to perform a 
complete ex am

oTrans vers e diameter measurements  are obtained of the 
GSV and SSV

oB eg in at the ves s el junction and end in the dis tal leg

oIn  cas es  of pos itive reflux , duration of the flow  revers al 
shou ld als o be measured



Venous Reflux Testing

oPatients  tend to get lightheaded when s tand ing for 

the ex am

oMake sure they  have something  to ho ld on to

oGive them breaks  when neces s ary

oE rgonom ics  are key

oFor patients  who are unab le to s tand , a s teep revers e 

Trendelenburg  pos ition ing may  work



Venous Reflux Testing Interpretation
oPos itive reflux  segment:

o>500 ms for superficia l or perfo rating  veins

o>1000 ms for deep veins

oDocument continu ity  of ves s els  and any  anatom ical variab les  (i.e. 
tortuos ity, multip le branches , v is ib le perforators)

oDiameter meas urements  in trans vers e: (meas ured A-P)

oGSV 4mm – normal lim it

oSSV 3mm – normal lim it

oPerforators  <3mm – normal lim it 





Perforating Veins

oNormal perforators  <3mm

oConnect the superficia l venous  s y s tem to the deep 

venous  sy s tem

oOptim ize your s y s tem settings  for low-flow  detection 

(decreas e scale, decreas e wall filters , increas e co lo r gain)

oPatient shou ld be s tand ing to image perforators

oAllows  blood poo ling  in  the lower ex trem ity to as s es s  s ize 
and movement of blood flow





The perforator 
pas s es  through 
the fas cia l place 
from the 
superficia l 
s y s tem to the 
deep sy s tem

PASV = posterior accessory 
saphenous vein 



Varicosities
oVaricos e veins  aris e from an increas e in  pres s ure of the veins
oAttributed to s tand ing  or walk ing  for long  periods  of time
oAls o caus ed by :
oAge
oGender (pregnancy)
oFam ily  his tory
oObes ity
oConcern ing  for:
oUlcer formation
oB leed ing



Peripheral Veins of the 
Upper Extremity Exam



Peripheral Veins of UE Technique

oPatient Pos ition :

oPatient is  in  a sup ine or Low Fow ler’s  pos ition

oWhile scann ing their neck , have the patient turned their 
head s lightly  away  from you

oMake sure the s tretcher is  w ide enough to comfortab ly  

support the upper arm

oKeep the patient warm 



Peripheral Veins of UE Technique

oTrans ducer Frequency :
oLinear Array
o7-12 MHz is  routinely  us ed however:
o15 MHz can be us ed for superficia l veins  or very  thin 
patients
o5 MHz or lower may  be us ed for obes e legs  or ex tremely  
deep ves s els

oAlter trans ducer frequency  to optim ize your image when 
neces s ary



Peripheral Veins of UE Technique
oFacility  protoco ls  vary  s ign ificantly :
oUnilateral ex am of the s ymptomatic arm on ly

oB ilateral ex am

oImag ing  of lower arm veins  may  be included w ith either of 
the above ex ams

oIf on ly  perform ing a un ilateral ex am ; if there is  a ques tion 
about “normal” flow  for the patient, compare it to the 
as ymptomatic s ide



Peripheral Veins of UE Technique
oImag ing  shou ld beg in  at the internal jugu lar vein
oTrans vers e images : (2-D Imag ing)
oImage the fo llow ing  ves s els  w ith and w ithout compres s ion :
oIn ternal Jugu lar Vein
oPeripheral Subclav ian Vein
oAx illary  Vein
oB rach ia l Veins  in  the upper arm
oCephalic Vein in  the upper arm **
oB as ilic Vein  in  the upper arm**
oFocal s ymptomatic areas , if pres ent

** Superficia l 
Veins



Peripheral Veins of UE Technique

oAdditional trans vers e images :

oRad ial (if clin ically  ind icated)

oPaired veins  that travel along the lateral as pect of the 
arm

oUlnar (if clin ically  ind icated)

oPaired veins  that travel along the med ial as pect of the 
arm



Peripheral Veins of UE Technique

oTrans vers e imag ing  allows  for direct v is ualization of:

oAnatom ical verification

oVes s el wall coaptation

oCompres s ion shou ld be performed every  1-2 inches  
along the levels  of the lower ex trem ity

oThrombus  if pres ent

oVes s el shou ld be anecho ic if normal



Peripheral Veins of UE Technique
oImag ing  shou ld beg in  at the level of the internal jugu lar vein  
oLong itud inal Imag ing : (Co lo r and Spectral Dopp ler)
oIn ternal Jugu lar Vein
oSubclav ian Vein
oAx illary  Vein
oB rach ia l Veins
oRad ial Veins  (if clin ically  ind icated)
oUlnar Veins  (if clin ically  ind icated)
oCephalic Vein
oB as ilic Vein



Peripheral Veins of UE Technique
oDoppler as s es sment shou ld be performed in the 
long itud inal v iew

oColor flow  Doppler shou ld be included to help identify :

oOcclus ion

oPartia l occlus ion

oRecanalization of thrombus

oVerification of anatom ical variations

oDocumenting venous  incompetence





Interpretation of UEV Exam
oThe primary  criteria for detecting  DVT is  compres s ion

oNormal

oVein walls  completely  co llaps e

oNo v is ualization of intra lum inal clot

oAbnormal

oVein walls  do  not co llaps e w ith compres s ion

oIn tra lum inal clot is  v is ib le in  ves s el

oVein walls  partia lly  co llaps e ind icating  partia l obs truction



Interpretation of UEV Exam

oThe secondary  criteria for detecting  DVT is  Dopp ler s ignal
oNormal
oSpontaneous  flow
oPhas ic flow  w ith res p iration
oIns p iration – decreas e in  venous  flow  velocity
oE x p iration – increas e in  venous  flow  velocity
oAugmentation
oCompres s ion of the vein  dis tal to the trans ducer w ill 
increas e (augment) the venous  s ignal



Interpretation of UEV Exam

oUse co lo r along w ith spectral Dopp ler

oColor Dopp ler is  help fu l but be cautious  – it can 

obs cure a partia l clo t

oMake sure gain/scale settings  are appropriate and 
of d iagnos tic quality

oUs ing  2D and trans vers e v iews  w ill help  to aid  in  
v is ualization of partia l clo ts



Abdominal and Pelvic 
Vein Exam



Abdominal and Pelvic Vein Technique 

oPatient Pos ition :

oOne or more of the fo llow ing  pos itions  may  be us ed 
for image optim ization of all ex ams :

oSup ine w ith head s lightly  elevated

oLeft and/or right latera l decub itus  pos ition

oRevers e Trendelenburg pos ition 



Abdominal and Pelvic Vein Technique 

oE valuation of the IVC and pelv ic veins  beg ins  in  the 

trans vers e v iew  at the level of the umbilicus

oE valuation of other abdom inal ves s els  beg ins  in  the 

trans vers e v iew  at the level of the x ipho id  proces s

oAccurate identification of the ves s els  is  reliant on the 

sonographer’s  know ledge and sk ill s et (i.e. pu ls ating  

Aorta vs . IVC)



Abdominal and Pelvic Vein Technique 

oB ecaus e compres s ib ility  of the abdom inal and pelv ic 
veins  is  not pos s ib le, res p iratory  changes  can be 
ev ident in  the IVC and iliac veins
oE valuate patency
oVenous  Dopp ler s ignals  shou ld be spontaneous
oKnow your anatomy  and the normal direction blood 
flow  shou ld be mov ing



Abdominal and Pelvic Vein Technique 
oPortal vein  – hepatopetal

oB rings  blood flow  into the 
liver s inus o ids  from the SMV 
and Splen ic Vein

oContinuous  flow, m in imally  
affected by  res p irations  (if 
pu ls atile, cons ider 
conges tive heart failure or 
flu id overload)



Abdominal and Pelvic Vein Technique 
oPortal vein – hepatopetal
oPart of a liver Dopp ler ex am to R/O abnormalities :
oDirection of flow
oThrombus  

oDoppler samples  are taken at the long itud inal 
as pect of the:
oMain Portal vein
oRight Portal vein
oLeft Portal vein



Abdominal and Pelvic Vein Technique 

oHepatic veins– hepatofugal

oB rings  blood flow  from the 
liv er into the IVC

oMin imally  phas ic, 
b id irectional, or pu ls atile 
s ignal may  be demons trated



Abdominal and Pelvic Vein Technique 
oHepatic veins– hepatofugal
oPart of a liver Dopp ler ex am to R/O abnormalities :
oDirection of flow
oThrombus  

oDoppler samples  are taken at the long itud inal 
as pect of the:
oMidd le Hepatic vein
oRight Hepatic vein
oLeft Hepatic vein



Abdominal and Pelvic Vein Technique 
oSplen ic vein–
oPart of a liver Dopp ler ex am to R/O abnormalities :
oDirection of flow
oThrombus  

oDoppler samples  are taken at the long itud inal 

as pect of the:
oVein ex iting  the sp len ic hilum
oNear the SMV confluence pos terio r to the body  of the 
pancreas



Abdominal and Pelvic Vein Technique 

oIn ferio r Vena Cava–
oPart of a liver Dopp ler ex am to R/O abnormalities :
oDis turbance of flow
oThrombus  
oDoppler samples  are taken at the long itud inal 
as pect of the:
oIn trahepatic IVC



Abdominal and Pelvic Vein Technique 

oLiver Dopp ler E x am :
oIncludes  evaluation of the fo llow ing ves s els :
oPortal veins
oHepatic veins
oSplen ic vein
oIn ferio r Vena Cava
oHepatic artery
oImaged in  its  long itud inal ax is  near the porta hepatis



Abdominal and Pelvic Vein Technique 
oRenal veins–

oCarries  blood from the 
k idney s  into the IVC

oMin imally  phas ic, 
b id irectional, or pu ls atile 
s ignal may  be 
demons trated 

oE valuated as  part of a renal 
Doppler ex am



Abnormalities of the 
Venous System



Thrombosis

o In tra lum inal thrombi frequently  beg ins  at:
oValve cus ps
oIn  so leal s inus es
oSecondary  to s tagnation

oThrombi res u lting  from trauma can occur at 

any  s ite



Acute Thrombosis

o Refers  to approx imately  the firs t 14 day s  after 

thrombus  forms

oThe vein wall is  in flamed

oThrombus  is  loos ely  attached

oThrombus  w ithin the venous  sy s tem is  hypoecho ic 

during the firs t few  day s  after its  formation but becomes  

more echogen ic w ith time



Acute Thrombosis

o Recently  formed thrombus  has  low-level echoes  and may  
be v irtually  anecho ic
oSmall thrombi may  be difficu lt to v is ualize (hypoecho ic)
oAs thrombus  ages  during the acute phas e, echogen icity 
increas es
oIntens ity  of the echoes  is  s till low  and is  les s  than the 
surround ing  muscle

oB lood flow  pers is ts  in  veins  that are incompletely  filled 
with acute thrombus



Acute Thrombosis

o Mos t lower ex trem ity DVT’s  s tart in the deep veins  of 

the calf

oCan orig inate anywhere in  the venous  s y s tem

oSoleal Sinus es – mos t common s ite

oProgres s  into the Pop liteal and Femoral veins

oAt this  po int it is  neces s ary  to anti-coagu late the 
patient to prevent the ris k  of Pulmonary  Embo li (PE)



Acute Thrombosis

o Recently  thrombos ed veins  are generally  d is tended to 
an abnormally  large s ize
oNormally  larger than ad jacent artery
oThe ex ception :
oWhen the thrombus  is  small and non-occlus ive
oIf the vein is  scarred and incapab le of dilation



Acute Thrombosis - Compressibility

o Thrombus  of any  age:

oThe vein lumen cannot be ob literated w ith 
compres s ion

oLack  of compres s ib ility of the vein is  perhaps  the s ing le 
mos t reliab le find ing for differentiating between 
thrombos ed and normal veins

oThrombus  can be ex cluded on ly  when compres s ion 
caus es  the vein to dis appear completely



Acute Thrombosis - Compressibility

o Lumen may  be partia lly  filled w ith thrombus  if the vein 

does  not completely  co llaps e

oRes is tance from surround ing  muscle may  prevent 

adequate compres s ion of the vein (normally  seen in the dis tal 

thigh, at the adductor canal)

oAttempt compres s ion from another pos ition

oCheck  for flow  vo ids  in  the vein us ing co lo r Doppler 



Acute Thrombosis – Floating Thrombus
o Floating  thrombus  seen at the prox imal end of an acute 
thrombus
oIt repres ents  the mos t recently  formed coagu lum and may  not 
attach to the vein  wall

oFree-floating  thrombus  is  dramatic - dep icts  the potentia l for 
embo lization to the pu lmonary  circu lation
oDo not d is lodge floating  thrombus  by  unneces s ary  man ipu lation
oYou may  need to dis continue compres s ions  and augmentations
oPatient shou ld  be kept on the litter and not allowed to walk



Acute Thrombosis 



Acute Thrombosis – Doppler Signals

o Doppler s ignals  w ill be abnormal:
oIf flow  is  not spontaneous  in  the CFV, SFV, and/or 
popliteal veins , there may  be an obs truction (DVT or 
ex trins ic compres s ion) dis tally
oSpontaneous  flow  is  not ex pected in  the tib ia l ves s els , 
where flow  is  normally  reduced

oIf flow  is  continuous  ins tead of phas ic in the CFV, SFV, 
and/or pop liteal veins , the obs truction may  be more 
prox imal in  location



Acute Thrombosis – Doppler Signals

o Doppler s ignals  w ill be abnormal (continued):
oIf there is  no demons trab le augmentation w ith dis tal 
compres s ion, then the obs truction may  be located 
between the level of augmentation and where the 
trans ducer is  located
oIf there is  no augmentation w ith prox imal releas e, then 
the obs truction is  more prox imal in location
oIf flow  increas es  during  prox imal compres s ion , there 
may  be venous  reflux



Acute Thrombosis

o Color flow  imag ing  may  demons trate on ly  partia l 
filling  or abs ence of co lo r in  the ves s el
oThrombus  is  us ually  poorly  attached to the wall
oThrombus  appears  spongy
oRouleau flow, repres ents  very  s lugg is h flow  – may  
ind icate prox imal is s ues
ohttps://www.youtube.com/watch?v=IG7QQu-Ee_c

https://www.youtube.com/watch?v=IG7QQu-Ee_c


Chronic Thrombosis

o Normally  refers  to thrombus  6 months  after the 

acute ep is ode

oThrombus  has  been invaded by  fib rob las t and in  the 

proces s  of becom ing organ ized as  fibrous  tis s ue 

that w ill pers is t indefin itely

oWall thicken ing  is  common, leav ing  the vein  s ize 

reduced in  caliber



Chronic Thrombosis – Echogenicity

o Chron ic thrombos is  produces  focal plaque-like 
areas  along the ves s el wall
oCan pro ject into the lumen
oAre increas ed in echogen icity
oCalcifications  may  be v is ib le w ith shadow ing
oWeb-like s ynech iae may  be pres ent from venous  

scarring

oAttached on ly  along  one s ide of the vein



Chronic Thrombosis - Recanalization

o Recanalization may  occur to different degrees :
◦Thrombus  around its  entire circumference

◦Recanalization occurs  in the center of the ves s el

◦Thrombus  attached on ly  along one s ide

◦Lumen is  more read ily  re-es tab lis hed

◦Thrombus  is  converted to fibrous  tis s ue on ly  along 
the s ide where the thrombus  adheres



Chronic Thrombosis – Valve Abnormality

o Valve damage is  a frequent outcome of chron ic DVT
o The valve cus ps  thicken and adhere to the ves s el 
wall, res tricting  movement
oThis  prevents  the valves  from meeting  in the center 
of the ves s el

o Valve damage w ill res u lt in :

oReflux
oPers is tent venous  s tas is  



Chronic Thrombosis – Valve Reflux
o Is  ev ident on :
oColor Doppler (will see one co lor traveling  cephalad 
and then it revers es  flow  to travel caudal)
oAud ib le Dopp ler
oSpectral Doppler (will see spectral waveform below the 
bas eline, then it w ill be above the bas eline)

oIs  very  ev ident w ith augmentation
oReflux  may  res u lt in varicos ities , chron ic edema, sk in 
thicken ing , dis co loration and ulcerations



Chronic Thrombosis – Doppler Signal

o Lack  of spontaneous  flow

o Lack  of phas icity

o Abs ence of the Vals alva res pons e

o Subnormal or abs ent augmentation



Pulmonary Embolism

o Detached intravas cu lar so lid , liqu id , or gas eous  

mas s  that travels  from the s y s tem ic circu lation into 

the pu lmonary  circu lation

o A “PE ” can be a complete or partia l obs truction of 

the pu lmonary  circu lation

o DVT is  a s erious  and potentia lly  lethal d is o rder



Chronic Venous Insufficiency
o Valve leaflets  are immob ile and fix ed to the vein wall
oIncompetence of the s y s tem res u lts
oReflux  occurs  when s tand ing
oIn  some patients  the thrombos ed veins  do not 
recanalize res u lting  in  chron ic obs truction to venous  
return
oVenous  hypertens ion occurs  regard les s  of whether 
the caus e is  prox imal obs truction , reflux , or both



Chronic Venous Insufficiency

o Is  caus ed by  venous  obs truction and/or venous  

reflux  w ith res u lting  dilation of the cap illaries  w ith 

an increas ed leakage of plasma, plasma protein  and 

RB C

oOx ygen trans port is  impaired w ith eventual hypox ia, 

is chem ia, fat necros is , s k in  pigmentation and 

ulceration



Chronic Venous Insufficiency

o Pres ents  clin ically :
oChron ic leg  swelling
oAnk le pigmentation 
or dis co lo ration
oAnk le ulceration in  
the “gaiter zone” 



Chronic Venous Insufficiency

o If reflux  is  v is ualized on spectra l Dopp ler that is  
<0.5 seconds , this  is  cons idered to be normal valve 
clos ure time
o True reflux  is  >0.5 (superficia l s y s tem) or >1 
second (deep s y s tem) depend ing on the location
oColor flow  imag ing  w ill demons trate a directional 
sh ift in  co lo r flow  during  compres s ion 



Miscellaneous Findings in the Extremities

o Edema – ex ces s ive flu id  in  the body  tis s ues
o Lymph nodes  – bright central s inus  echo w ith 
hypoecho ic outer cortex
o B aker’s  cy s t – cy s tic s tructure located in  the 
pop liteal fos s a, compris ed of s ynov ia l flu id  and may  
caus e pain and/or swelling



Miscellaneous Findings in the Extremities

Edema

Lymph 
Node





Incompetent Perforating Veins
o Ass ociated w ith reflux  in  the 
superficia l venous  s y s tem
o Perforator meas ures  >3.5mm, 
reflux  is  typ ically  found
o Patient w ith s tas is  changes  at 
the ank le (sk in  d is co lo ration , 
ulceration , etc), the incompetent 
perforator lie pos terio r to the 
affected sk in  area



Miscellaneous Findings in the Abdomen

o IVC Filter 
oOften found below  the level of the renal veins
o Portal hypertens ion

oIncreas ed res is tance to flow  res u lts  in  retrograde 
(hepatofugal) flow  w ith in  the portal s y s tem

o B udd-Ch iari s y ndrome

oHepatic vein  occlus ion


