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ABSTRACT

Superficial venous malformations can be clinically diagnosed since birth as localized, bluish or 

purple lesions, especially on the lower extremity, but deep venous malformations are difficult 

to diagnose only by clinical appearance. The diagnostic algorithm for superficial venous mal-

formations in newborns includes clinical examination and Duplex ultrasonography. The latter 

allows differentiating tumors (hemangiomas) from vascular malformations and evaluating flow 

characteristics as well as localizing the site of the malformation. 
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Superficial venous malformations are noticed since birth as localized, bluish or 
purple lesions, especially on the lower extremity. It is quite difficult to establish, 
by simple clinical examination, the deep location of the venous malformations.1

The diagnosis of vascular malformations is not easy; it starts with a meticu-
lous anamnesis and clinical examination. Inspection of the involved area should 
reveal skin color changes (Figure 1A), edema, enlarged and/or asymmetric 
growth, ulcerations, superficial varicosities, signs of thrombophlebitis associ-
ated with other anomalies. Palpation is the next step of examination, revealing 
induration of the affected anatomical region and enabling recording the pulse. 
Auscultation of both arterial and venous systems can be of great help in estab-
lishing the type of vascular malformation.2 Arterial vascular malformations are 
more aggressive, with a hemodynamic and clinical impact on the involved area.

A dermatological diagnostic algorithm includes the criteria that define a lo-
calized venous malformation: well-delineated margins, anomalies restricted to 
tissue and fascia, with a clear delimitation from normal surrounding areas. 
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Duplex ultrasonography is the first investigation for the 
noninvasive evaluation of patients with venous malfor-
mations. Duplex ultrasonography allows differentiating 
tumors (hemangiomas) from vascular malformations and 
evaluating flow characteristics (Figure 1 B, C).1–3

It is of paramount importance to distinguish, by clini-
cal and imaging techniques, vascular malformations from 
tumoral lesions (hemangiomas), which are kept together 
under the same large umbrella of congenital vascular 
anomalies. Treatment modalities and long-term progno-
sis are different for arterial and venous malformations, re-
spectively; therefore, a precise diagnosis is critical.
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FIGURE 1. A – Localized, well-delineated bluish skin lesions in a male newborn involving 

the lower third of the leg; B – Color flow imaging highlighting a low-flow Doppler pattern 

(venous malformation); C – No bone or muscular involvement

TABLE 1. Differential diagnosis between arterial and venous malformations

Arterial malformations Venous malformations

Inspection Skin discoloration Bluish, purple

Palpation High local temperature Normal local temperature

Auscultation Bruit/thrill Non-pulsation, no bruit, no thrill

Valsalva test (crying) Negative Positive (enlargement of the area)

Doppler ultrasonography Fast-flow or high-flow Monophasic, biphasic and no 
detectable flow


