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Obstruction and Reflux 
• 55% of affected limbs
• Advanced stages C4-6 

•                        
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#1 Who should be tested? 

• Pain out of proportion to US findings
• Prior venous thrombosis or no explanation of their symptoms 

                                        Meissner J Vasc Surg 2007;46:68S-83S

• Recurrent venous disease/ Failed treatment of SV
• Associated sx: Pelvic pain/ back pain
• US Doppler indicative of upstream venous obstruction
• Dominance of venous claudication Delis KT et al. Ann Surg 2004; 239: 118–126

Recurrent Left –sided DVT 
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SVS guidelines 2023 – Evaluation for Obstruction 

üC2 patients: 
üif suprapubic or abdominal wall varicosities 
üsymptoms of proximal obstruction, including thigh 

and leg fullness, heaviness, swelling and venous 
claudication. 

üC3-6:  Warrant DUS or other imaging
Benfor B, Peden EK. A systematic review of management of superficial venous reflux in the 
setting of deep venous obstruction. J Vasc Surg Venous Lymphat Disord 2022;10:945-54.e2. 

Gloviczki P. The 2023 Society for Vascular Surgery, American Venous Forum, and American Vein and Lymphatic Society clinical practice guidelines for the 
management of varicose veins of the lower extremities. Part II: Endorsed by the Society of Interventional Radiology and the Society for Vascular Medicine. J 
Vasc Surg Venous Lymphat Disord. 2024 Jan;12(1):101670. 

#2 What Modality?

ESVS 2022

is mainly dependent on the local expertise in performing
and evaluating these images.

2.4.1. Magnetic resonance venography. MR venography
(MRV) can provide information about the venous system
that is enhanced by 3-D reconstruction. Dynamic imaging
information can be provided as well with regard to velocity
and volume. MRV can visualise deep vein obstruction,
fibrotic scarring of the vein wall and in the lumen (post-
thrombotic fibrosis), as well as collaterals and VVs.55

2.4.2. Computed tomography venography. CT venography
(CTV) is generally more available than MRV and its imaging
protocols receive wider acknowledgement by the medical
community.56 Obviously, CTV necessitates the use of
iodinated contrast and ionising radiation, comparing
unfavourably with MRV. There are two main techniques for
performing lower limb CTV. Indirect CTV is performed as
post-intravenous contrast enhanced CT, with imaging results
largely dependent on cardiac output, size of the intravenous
line, rate of injection, and degree of hydration. Direct CTV
generally involves intravenous injection of contrast in the
foot or directly into the FV or POPV with ascending acqui-
sition of imaging, providing improved detail. Direct CTV may
allow for increased detailed imaging of luminal pathology.
However, contrast transit times are hard to predict and
therefore adequate imaging of abdominal, pelvic, and pe-
ripheral veins may be cumbersome.

2.5. Endovenous imaging

Historically, angiography has been established as the “gold
standard” to diagnose macroscopic vascular pathology.
However, for CVD, venography has not been adequately
validated. Ever since endovascular treatment became
available for chronic venous obstruction, IVUS has chal-
lenged venography for dominance. However, it needs to be
emphasised that none of the currently available imaging
modalities have been validated for clinically relevant CVD.

2.5.1. Venography. Classical ascending venography (also
called phlebography) by access and contrast injection from
a foot vein has no additional value over DUS to screen for
deep venous obstruction and is now considered obsolete.
Venography with access gained through the POPV, FV, or
CFV, has previously been used to evaluate particular aspects
of supra-inguinal venous obstruction. It can indirectly di-
agnose left CIV obstruction through the identification of a
combination of collaterals and a flattened CIV (pancaking).57

Although multiplanar venographic imaging in at least two
perpendicular projections may improve its diagnostic value,
it is impractical and increases radiation exposure and
iodinated contrast use. Another challenge relates to the
immobile, prone, or supine position of the patient, which
may over- or underdiagnose CVD. Intravenous imaging of
proximal venous outflow obstruction has primarily been
substituted by IVUS. However, the method can still be used
if other imaging techniques are inadequate or unavailable.
Descending venography may also be applicable in rare cases

where deep valve reconstructive surgery is being consid-
ered (see subsection 5.4).

2.5.2. Intravascular ultrasound. IVUS has become an
increasingly useful investigation for deep venous pathology
over the last decade. Like CTV and MRV, IVUS accurately
determines cross luminal diameter and surface area of the
deep veins. However, in addition, IVUS can identify subtle
intraluminal changes and vein wall abnormalities that may
remain obscure if other imaging techniques are used. It has
been shown to be more sensitive than venography in
identifying deep venous lesions, as has been shown in the
VIDIO trial. In this RCT, 100 patients with C4 to C6 CEAP
clinical class and suspected iliofemoral vein obstruction
underwent both IVUS and multiplanar venography. IVUS
proved to be more sensitive than venography in identifi-
cation and quantification of iliofemoral vein obstructive
lesions. Therefore, IVUS may provide an additional advan-
tage in patient selection for venous stenting.58 However,
IVUS is an invasive modality and can be used only if the
lesion of interest can be crossed with a guidewire first.

2.6. Plethysmography

Air plethysmography measures the global change in volume
in mL/s of the part of the calf enclosed by the cuff, in
response to gravitational filling on dependency (venous
filling index) and drainage on leg elevation (venous drainage
index).59,60 Rapid filling and slow elevation drainage are
indicative of global venous incompetence and obstruction,
respectively.61 This is in contrast to ultrasound flow mea-
surements in selected vein segments induced by a
compression/release manoeuvre.

Strain gauge plethysmography is an alternative that ex-
trapolates global calf volume change from the change in
impedance from a circumferential band applied around a
selected part of the calf.62 Photoplethysmography reflects
volume in the leg indirectly by changes in the skin micro-
circulation. These tests may be of clinical value in screening,
diagnosis, surveillance, follow up, and outcome assess-
ment.63e65

Recommendation 3 Unchanged

For diagnosis and treatment planning in patients with
suspected or clinically evident chronic venous disease, full
lower limb venous duplex ultrasound is recommended as
the primary imaging modality.

Class Level References ToE

I B Blomgren et al. (2011)43

Recommendation 4 New

For patients with suspected supra-inguinal venous
obstruction, in addition to full leg duplex assessment,
ultrasound of the abdominal and pelvic veins should be
considered, as part of the initial assessment.

Class Level References ToE

IIa C Metzger et al. (2016)51
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Recommendation 5 Unchanged

When an intervention is contemplated in patients with
suspected supra-inguinal venous obstruction, cross
sectional imaging by magnetic resonance venography or
computed tomography is recommended in addition to
duplex ultrasound assessment.

Class Level References ToE

I C Coelho et al. (2019)56

Recommendation 6 Unchanged

For selected patients with suspected supra-inguinal venous
obstruction, where cross sectional diagnostic imaging is
inadequate or not available, venography and/or
intravascular ultrasound may be considered.

Class Level References ToE

IIb B Gagne et al. (2017),58 Lau et al.
(2019)57

Recommendation 7 Unchanged

For patients with chronic venous disease, air
plethysmography may be considered for quantification of
reflux and/or obstruction, in particular when duplex
ultrasound results do not reconcile with the clinical findings.

Class Level References ToE

IIb C Lattimer et al. (2016),59

Lattimer et al. (2017),61 Raju
et al. (2019),60 Lattimer et al.
(2019),63 Kalodiki et al.
(2019)64

2.7. Diagnostic strategy

Although in this chapter medical history taking, clinical ex-
amination and DUS have been described as separate parts
of the investigation, in clinical practice, they may be done
either sequentially or simultaneously, depending on the
local setting.

DUS can be used to diagnose venous reflux, to plan
treatment, for ultrasound guidance during treatment, and is
also a useful tool for post-operative assessment and sur-
veillance in CVD. It may be performed by the physician, as
an integral part of the examination of the patient, or by a
vascular technologist reporting to the physician.

The main diagnostic pathways are summarised in Fig. 5.
In all patients presenting with a suspicion of lower limb
CVD, based on history and clinical examination, full leg DUS
should be performed routinely. If there is any suspicion of
supra-inguinal pathology, based on clinical examination or
specific DUS findings (see subsection 2.3.2), additional
abdominal and pelvic DUS is the next step. Where inter-
vention is contemplated, it may be appropriate to assess
the inflow from the DFV into the CFV by DUS.

The anatomical extent of reflux or obstruction in affected
veins combined with the patient’s general characteristics,
symptoms, and clinical signs can help the clinician to plan

and customise treatment.15,16,44 There is considerable in-
dividual variation in the vulnerability to venous hyperten-
sion and thus the presence of reflux on DUS is not an
indication for treatment per se (see subsection 4.1.1). If it is
concluded, after DUS, that the symptoms and signs are not
related to CVD, referral to the general practitioner or to
another specialist is the logical next step. If the patient is
not a candidate for intervention, advice about conservative
measures should be provided (see Chapter 3) as well as
follow up appointments, as necessary.

If the DUS findings only indicate disease below the
inguinal ligament, this may be isolated superficial venous
reflux or combined superficial and deep venous reflux, for
which superficial venous intervention may be planned (see
Chapter 4). In rare cases, superficial veins may contribute
significantly to venous outflow by bypassing an obstructed
femoropopliteal segment. Intervention on these veins is
contraindicated (see subsection 5.5).

Finally, in patients with isolated deep venous incompe-
tence, descending venography may be indicated.

Suspected supra-inguinal venous obstruction is further
evaluated, by abdominal DUS or directly, by means of cross
sectional imaging, most commonly MRV or CTV.51,53,56 In
selected patients, where cross sectional imaging is inadequate
or not available, venography and/or IVUS may be planned.

Air plethysmography, if available, may be of diagnostic
value in specific clinical scenarios such as unexplained leg
oedema, even after previous treatment, and skin changes,
including VLU, persisting after treatment of all sources of
reflux. The specialised technique of occlusion plethysmog-
raphy may be of value also in patients with complex PTS.63

The diagnostic approach for patients with VVs and sus-
pected underlying PeVD is described in Chapter 7.

3. CONSERVATIVE MANAGEMENT

This section mainly focuses on conservative measures in
CVD patients without active VLU. The conservative man-
agement options for patients with VLU are discussed
extensively in Chapter 6.

3.1. Physical methods

Physical methods for treating CVD are studied increasingly
as an adjunct or alternative to interventional treatment.
Physical exercise, targeting lower limb muscle strength and
ankle mobility, and physiotherapy may improve general
mobility, promote weight loss, strengthen the calf muscle
pump, and increase the range of ankle movements, all
these facilitating venous return.66e69 Nevertheless larger
studies are still needed.

Subsequently this may reduce leg oedema and prevent or
ameliorate skin changes caused by CVD. It may also alleviate
symptoms and signs of PTS, although available evidence is
scarce.70 Despite the paucity of studies specifically on CVI,
the indirect evidence for the benefit of exercise on venous
function is considerable and thus it should be promoted.67

Leg elevation and the use of insoles to improve the foot
muscle pump may be beneficial but most studies are small.

200 Marianne G. De Maeseneer et al.

#3 Pain out of proportion 

46 year old female with symptomatic varicose veins, ultrasound (a) showed significant deep venous reflux 
(9 seconds) prompting further evaluation of the pelvis.  
11

MRV
Venography 
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#4 Miscellaneous 
30 F non-healing ulcer and edema of LLE- treated VV LLE and edema since age 12  

Summary: Evaluation of Venous Obstruction 

• C2: suprapubic/abdominal wall VV, thigh and leg 
fullness, heaviness, swelling and venous 
claudication

• C3-6: Evaluate for obstruction 
• Pain that is atypical, persistent or refractory
• US first, then cross sectional imaging (MRA, CTA) 
• Venography+IVUS: Gold standard


