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Editorial

The new tools to carry out researches into the vascular diseases
modified the approach to define precise diagnosis and consequently,
the therapy [1-5].

The duplex scanning is useful for the decisions of medical, endo-
vascular or surgical treatment on young and old patients, easy to re-
peat non-invasive, if performed by an expert operator and a good in-
strument [5]. We will consider some of the most frequent pathologies:

1. Carotid stenosis

2. Abdominal aortic aneurysm

3. Venous thrombosis Figure 1: Echolucent plaque in carotid artery; Heavy calcification.

4. Chronic venous insufficiency

1. Carotid stenosis

One of the most frequent uses is the evaluation of the carotid ar-
teries in patients presenting risk factors like; age, diabetes, heart dis-
ease, hypertension, other vascular diseases and autoimmune diseases.
The evaluation for the treatment and the follow up in symptomatic or
asymptomatic patients can be done exclusively on the report of the
duplex scanning; only few cases need more investigation. The clas-
sification of the risk for stroke, connected to the plaque presence is
calculated in conformity to the degree of the stenosis, morphology
and echogenicity of the plaque.

The degree of the stenosis can be calculated in 3 ways; in size of
diameter, in cross-sectional area and by the flow velocity; the last one
is important especially in case of kinking or presence of stent. We have
to report the method that we use, NASCET or ECST [4,5].

The morphological characteristics are (Figures 1-5):

o Thickness in mm
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The transcranial echo duplex is less used because finding experi-
enced operators is not easy, which allows us to acquire more details for
surgical CE/CAS decisions (Figure 6):

o Coexisting lesions of intracranial vessels

« Circle of Willis efficiency

o Intracranial hemodynamic effects of extra-cranial reserve
o Cerebrovascular reserve

o Micro-embolic events due to ulcerated plaques

o Cross clamping risk and indication for shutting

« Indication for surgery in asymptomatic subjects or in patients with
bilateral carotid lesions
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Figure 5: GSM 17.

Regarding the echogenity, the plaque presents five possibilities:
o TypeI (uniformly echolucent)

o TypeII (predominately echolucent)

o Type III (predominately echogenic)

o Type IV (uniformly echogenic)

o TypeV (heavy calcification)

Guidelines of Italian Society for Vascular Investigation [5]: The
color flow duplex scanning represents the investigation of choice for
the diagnosis, measurement, vulnerability of carotid stenosis; surface
ulceration, low GSM (<25), heterogeneous appearance of the plaque
and the juxta-luminal location of the echolucent area after image nor-
malization, are ultrasonographical indicators of plaque vulnerability
and should be considered in the selection of appropriate therapy and
the frequency of follow up.

Duplex scanning allows evaluating the follow up: surgical out-
come, medical efficacy treatment, new stenosis. We should consider
that after stent application, velocity values must be interpreted differ-
ently.

Sometimes, when the stroke is unexplained by the carotid’s plaque,
heart pathologies or other risk factors, we have to individuate other
risk factors using the angio RM/TC, transcranial echo duplex or the
more invasive angiography method to evaluate the intracranial vessel
anatomy and presence of lesions and coexisting aortic arch lesions.

The Diffusion-Weighted magnetic resonance Imaging (DWI) rep-
resents the less invasive and fast method for the evaluation of the isch-
emic lesions, but sometimes we have to use the angio RM/TC because
it shows better the calcification of the vessels.
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Figure 6: Evaluation with echo color duplex of the Willis’ circle. The flow is in
cerebral media artery.

According to the results of non invasive methods, we can put the ther-
apeutical indications and, in conclusion, surgical CE could be better
in patients with these conditions:

» Long multifocal lesions

o Echolucent plaque

« Severe ulceration

o Heavy circumferential calcifications of carotid bifurcation
» Severe tortuosities

o Extensive aortic or brachiocephalic trunk lesions

» Ifaclotis suspected

2. Abdominal aortic aneurysm [1,3] (Figure 7)

We advise a screening with the ultrasound among asymptomatic
patients with risk factor like a family history of aneurysm. The pres-
ence of an abdominal aortic aneurysm can be detected accurately, re-
producibility, at low cost, with approach 100% of sensitivity and spec-
ificity.

It is ideal for the follow up of the growth rate that is the criteria for
the therapy. A growth rate > 0.7 cm per six months or 1 cm per years
has been suggested as a threshold for proceeding to surgery, irrespec-
tive of size.

The evaluation with the color flow duplex imaging has to consider
both morphology and hemodynamic looks.

Morphology: The endovascular wall thrombus, ulceration and
calcification, true vessel lumen, size and longitudinal extension
(Figures 8&9).

Hemodynamics: decrease of flow velocity, color mosaic imaging
(Figure 10).
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Figure 7: Abdominal aortic aneurysm evaluated with angio RM.

Figure 13: Wall dissection.
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Figure 10: Decrease of flow velocity, color mosaic imaging (turbulence).

If we are in front an acute condition, we must look for the follow-

ing aspects in figures 11,12&13:

Wall dissection
Wall rupture
Rapid growth

Acute thrombosis

During the controls after the endovascular treatment, we have to
evaluate these parameters (Figures 14, 15 &16):

o DPosition and patency of endograft (it can immigrate from the just
place)

« Diameters and pulsatility of aneurysm

« Endoleak (sensitivity 81-100%, specificity 74-99%) we have 3 types
of endoleaks, with or without necessity for treatment

« Patency of other vessels (renal artery)
o Infections

6 fistulas (intestinal fistulas)

3. Deep Venous Thrombosis (DVT)

DVT may become a dangerous pathology because sometimes
there are not any symptoms present. This behavior may be present in
case of DVT of the abdominal veins or lower limbs vein, and are fatal
if it is complicated with EP [2-5].
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Figure 14: Patency of iliac graft.
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Figure 16: Acute thrombosis in iliac vein.

The anamnesis of the patient, extend of the thrombosis, adequacy
of collateral vein, severity of associated vascular pathologies and in-
flammation are important for the diagnosis and therapy. Surely, the
color flow duplex scanning is the best tool for recognizing DV'T, new
thrombosis or differential diagnosis, like lymphedema, oedema post
fracture or SPE. We note that the clinical diagnosis is inadequate be-
cause it represents only 30% of accuracy.

Color flow duplex scanning (Figures 16-22) can provide both mor-
phologic and hemodynamic findings and represents now a quick test
that gives us the necessary criteria for:

o Initial patient management, providing information about the mor-
phology of the clot and the possibility to arrive to the resolution of
the pathology

o Identify the patients with a potential high risk for post thrombotic
syndrome

o To compare and evaluate the results of different regimens of anti-
coagulation and fibrinolytic drug therapy on the long-term out-
come of venous thrombosis

o Identify a new thrombosis case
The aspects that we have to look for are:
o The full or partial color inside the vein, mosaic color

o The compression manoeuvre, to identify the presence of any little
part of thrombus, it has 100% accuracy

o Itis important to know the morphologic characteristic and the lo-
calization of the thrombus to calculate the increase of the risk of EP

Figure 17: Acute thrombosis in femoral vein.
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Figure 18: Compression manoeuvre with presence of thrombus in the right
part of femoral vein.

Figure 19: Recent vein thrombosis with hypoechoic thrombus.

There are some coagulative factors that are more frequently associ-
ated to DVT [2]:

« Anti-phospholipid antibody (lupus anticoagulant or anti-cardio-
lipin antibody) is associated with a fold increase in risk of recur-
rent VTE

o Thrombophilic genetic disorders like alerted quality/quantity of
AT 11I, protein C, protein S, factor V of Leidenn homozygous, el-
evated quantity or alteration of homocysteine, factor VIII coagu-
lation (> 234 IU) caused with higher rates of DVT specially when
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associated risk factors are present (CA, pregnancy, long trips, obe-
sity and diabetes)

« Heterozygous forms of factor V and G20210A prothrombin gene
mutation confer relatively low increase risk for recurrent VTE

Figure 22: Reflux in post thrombotic syndrome.

From our experience, 60% of prossimal deep veins pathology, de-
velop post thrombotic syndrome within two years [1-3].

In 50% of the patients, stockings can reduce this complication. The
importance of this behavior concerns avoiding recurrent thrombosis,
better quality of life and less costs for the society. The pathophysiology
that induces the development of PTS is not yet entirely understood.
Probably, collateral factors like venous reflux, deep vein obstruction,
calf muscle alteration, play a significant role in the presence and lo-
cation of venous reflux and obstruction can be measured with ultra-
sound with high accuracy.

Comparative diagnosis to consider the presence of symptoms of
DVT is the popliteal vein aneurysm and neoplasia of the cava vein
(Figures 23 & 24).

4. Superficial vein thrombosis

The diagnosis of superficial thrombosis can be suspected clinically,
but the exactly extension and involvement need a color duplex flow
confirm (Figures 25-27).

Figure 25: Thrombosis in long saphenous vein.

Figure 26: “old” thrombosis in superficial vein.

The ascending saphenous venous thrombosis represents a really
dangerous situation because of the risk of extending serious evolution
to SPF or EP. The criteria for deciding the therapy is the distance from
the SF/] [5]. It is estimated like a thrombus at risk if its distance from
SGF-] is 2 cm (Figure 27).

Duplex scanning showed 100% accuracy both in determining the
presence of thrombosis and its extent. Another mandatory use of the
duplex scanning represents the patients undergoing the new methods
for the therapy of the lower limb vein, RFA, EVLT and Sclerotherapy,
pre and after treatment to evaluate the outcome.
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Figure 27: Thrombosis in sapheno-femoral junction.

5. Chronic venous insufficiency

The approach to a patient with venous insufficiency should be
done by clinical evaluation and duplex scanning mapping [2,3,5]. The
duplex scanning mapping defines individual patient anatomy with
considerable precision and provides valuable information that supple-
ments the physician’s clinical impression. It indicates the possibility of
pre-surgical treatment for conservative ligation and sclerotherapy of
the tributary and perforating veins acting as the main source of reflux.
Such procedure could be performed under ultrasound guidance in an
outpatient setting (Figures 28 & 29).

Figure 28: Reflux in sapheno femoral junction.

Figure 29: Sapheno-femoral junction without reflux during valsalva’s manoeu-
vre.

Goal to the treatment are:

 The varicosities must be permanently removed and underlying
causes of venous hypertension treated

o The repair must be done in a cosmetic fashion as possible

« Complications must be minimized

The aim of varicose vein surgery is to relieve the symptoms, prevent
and treat any complications while recognizing that the varicose disor-
der is likely to be progressive. Inadequate venous surgery is sometimes
the main reason for post-surgical recurrences despite a good surgical
technique. There are valid medical alternatives and sclerotherapy for
collateral veins, which therefore do not necessarily call for a surgical
approach. Actually, there are not defined the hemodynamic specific
patters for each conservative surgical treatment. The decision should
consider mini invasively and optimal long term results.

The new methods for management of the saphenous vein reflux
Endovenous Ablation (EVA) with laser energy, radiofrequency VNUS
closure or foam ultrasound guided sclerotherapy, need the preoper-
ative, intra-operative and follow up valuation with duplex scanning
flow.

The follow up after the procedure that was done, means to know
well the basic diagnosis and the type of procedure done and a clinical
and instrumental control after 1 week, then after 1 month, sequent
after 6 month and after 1 year must be done.

Other new applications of non invasive diagnostic methods that
change completely our therapeutic approach, are the evaluation of in-
dication and follow up of venous stenting in the acute deep venous
obstruction in the ilio-caval localization and in the chronic iliac ob-
struction such as the May-Turner syndrome and the non-invasive
evaluation of morphologic and hemodynamic alteration of cerebral
venous system CCSVI (Chronic Cerebrospinal Venous Insufficiency).

In conclusion, the most important factor in determining a good
treatment outcome is making an accurate diagnosis. Recognizing
common clinical patterns of vascular diseases is important, but with
Color Flow Duplex Scanning now is readily available to many provid-
ers, direct visualization and mapping of vascular pathways is possible.
This will ensure not only complete treatment of all of the abnormal
vascular segments but preservation of normal ones.
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