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Perforating veins incompetence
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Summary
Perforating veins connect the superficial and 
deep venous system. In the diagnosis and 
treatment of varicosis, perforating veins are 
of high importance in search for the most 
proximal and most distal point of insufficien-
cy. The examination of the perforating veins 
is a challenge in duplex sonography. The pa-
thophysiological relevant significant incom-
petent perforating veins should be treated 
with surgical or minimal invasive methods.

Schlüsselwörter
Perforansvenen, Varikosis, Duplex, Venenin-
suffizienz

Zusammenfassung
Perforansvenen verbinden die epifaszialen 
Beinvenen mit den subfaszial gelegenen tie-
fen Venen und dienen zur Drainage des venö-
sen Blutflusses. In der Diagnostik und Thera-
pie einer Varikosis haben die Perforansvenen 
eine große Bedeutung beim Aufsuchen des 
proximalen und distalen Insuffizienzpunkt. 
Die Untersuchung der Perforansvenen ist ei-
ne Herausforderung in der Duplexsonogra-
phie. Die pathophysiologisch bedeutsamen 
insuffizienten Perforansvenen sollten opera-
tiv oder minimal invasiv ausgeschaltet wer-
den. 
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Definition
A perforating vein is one that connects a 
vein that is part of the deep truncal vein 
system with an epifascial vein that pen-
etrates the fascia. The physiological direc-
tion of flow of a perforating vein is from 
the surface into the deep tissues. If a perfor-
ating vein is incompetent, then the direc-
tion of flow in it is reversed and the super-
ficial vein becomes congested (1) (▶ Fig. 
1).

More than 40 perforating veins that are 
always present in a particular location have 
been described in the literature (2). Perfor-
ating veins are considerably more numer-
ous in the lower leg than in the thigh.

The perforating veins most commonly 
involved in varicose veins are depicted in 
▶ Figures 2 and 3.

Classification
In routine clinical practice, perforating 
veins are often known by the names of the 
physicians who first described them. How-
ever, according to the more recent, inter-
national nomenclature, the perforators are 
no longer described eponymously, but on 
the basis of their topography. However, the 
old designations are still widely used in 
clinical parlance (3). For example, accord-
ing to the new nomenclature, Cockett’s 
perforators are now called the posterior ti-
bial perforator veins (▶ Figs. 5 and 6). A 
summary of the old and new names is 
shown in ▶ Table 1.

Diagnosis
Clinical and imaging methods can be used 
to assess the functioning of perforator 
veins during the diagnostic workup of vari-
cose veins and CVI.

Fig. 1 Incompetent Dodd perforator with rever-
sal of flow into the GSV
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Fig. 2 Ventral view of the location of the best-known perforating veins Fig. 3 Dorsal view of the location of perforating veins

Fig. 4 Paratibial perforating vein after traumatic injury to the tibia with 
typical blow-out phenomenon

Fig. 5 Recurrent varicosis after high ligation and stripping of the right GSV, 
with Cockett II perforator incompetence
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Old nomenclature

Cockett perforators (I, II, III)

Bassi’s perforator

Shermann’s perforator

May’s perforator (mid-calf perforator)

Boyd’s perforator

Hunter’s perforator

Dodd’s perforator

Hach’s perforator

New topographical nomenclature

Posterior tibial perforators (upper, middle and 
lower)

Para-Achilles perforating vein

Paratibial perforator

Intergemellar (soleal) perforators

Proximal paratibial perforator

Inguinal perforators

Perforator veins of the femoral canal

Posterolateral perforator

Tab. 1 Topographical nomenclature of perforating veinsClinical diagnosis
Perforator vein incompetence usually leads 
to pathologically dilated fascial gaps that 
are often painful on palpation. Incompe-
tent perforators are generally detectable 
even on simple inspection of the erect pa-
tient by the blow-out phenomenon.

Venous function tests (Perthes, Ma-
horner-Ochsner, Trendelenburg and Pratt 
tests) can be used for further clinical diag-
nosis

Colour-coded duplex ultra-
sonography

The simplest way to demonstrate perfor-
ator incompetence is by duplex ultraso-
nography. The dilated perforator veins are 
readily visible in the B-mode image (▶ Fig. 
7). 

Only perforators that are pathologically 
dilated are generally detectable by ultra-
sound. In most of them, the blood flows 
from the surface into the deep tissues, as 
drainage for the reflux in the truncal vein 
or in the tributaries to the deep leg veins. 
With retrograde flow, a perforator vein is 
the source of reflux for a varicose vein (4). 

Perforators can also be readily visualised 
in colour-coded duplex ultrasonography. 
The physiological flow of blood in a perfor-
ator is directed from the surface into the 
deep tissues. Blood flow in a perforator can 
be shown under the Valsalva provocation 
manoeuvre or on manual compression of 
the calf. This increases pressure in the deep 
veins and the blood is directed proximally 
and into the perforating veins. If, due to re-
flux or volume overload, a perforator is di-
lated, an outward-directed flow is present 
during muscular systole (4) (▶ Figs. 8 and 
9). 

The flow after decompression is relevant 
for diagnosis. If flow towards the surface is 
present during diastole, then the perforator 
is incompetent. 

The provocation tests should be carried 
out using Valsalva’s pressing manoeuvre, by 
movement of the toes (Wunstorf ma-
noeuvre) or by manual calf compression. A 
tourniquet applied proximal to the perfor-
ator can lead to false pathological results in 
the manoeuvre, because the incompetent 

vein is closed proximally by the tourniquet 
and the recirculation in diastole, that is 
otherwise present, is prevented. After de-
compression, blood flow from the deep 
vein drains into the distal incompetent 
superficial segment via the dilated perfor-
ator. Thus a vein that, under physiological 
conditions without a tourniquet, serves re-
entry appears incompetent.

The more distal a perforating vein lies in 
the leg, the more unlikely it is to serve re-
circulation as an incompetence point. The 
exceptions are the secondary varices after 
trauma to the calf. Single refluxing muscle 
veins are more often present after trauma. 
These then fill side branch varices and 
form their proximal point of incompe-
tence. (4)

Fig. 6 
The incompetent per-
forators are detected 
on palpation by en-
larged fascial gaps

Fig. 7 
B-image of a dilated 
perforator
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The incompetent muscle veins are fre-
quently the origin of subcutaneous reticu-
lar varices. They are generally post-trau-
matic varices.

It is very rare that a dilated perforating 
vein also fills an already refluxing vein, but 
this can occur with a secondary varicose 
vein. If the vein above the perforator is al-
ready refluxing, the flow patterns in the sa-
phenous vein and perforating vein must be 
accurately compared before the latter is 
designated as an incompetent perforator 
needing treatment. Its flow pattern must be 
predominantly directed outwards and the 
flow patterns of the distal vein lead to a 
larger reflux volume than in its proximal 
portion. This investigation is only possible 
in the PW mode.

The perforating veins can serve as 
drainage. Most often they are veins in the 
calf, especially the Cockett group and the 
paratibial perforators (▶ Fig. 10).

Phlebography
Phlebography with contrast agent – pre-
viously often used in the diagnosis of per-
forator incompetence – has become less 
important in view of the possibilities of du-
plex ultrasound. The indication for phlebo-
graphic diagnosis is to be made in the case 
of a questionable result following duplex 
ultrasound examination. It can be worth-
while in rare cases with legs that have 
undergone several operations, after recent 
thrombosis or in extreme obesity (▶ Figs. 
11 and 12).

Venous leg ulcer

There is a correlation between the number 
of incompetent perforators and the severity 
of CVI and/or the development of a venous 
leg ulcer. Perforator incompetence is rarely 
the sole cause of the venous ulcer, but the 

Cockett perforators are more commonly 
involved. Phlebodynamometric studies in-
dicate that the risk of developing a venous 
ulcer increases with the severity of hae-
modynamic decompensation. Permanent 
healing of an ulcer is only likely with a far-
reaching normalisation of the ambulatory 
venous hypertension. If incompetence is 
confined to the superficial venous system 
and accompanying perforator incompe-
tence, then eradication of the epifascial re-
flux components is usually sufficient. In 
contrast, if there is irreversible damage of 
the deep venous system at the same time, 
the venous hypertension will persist after 
treatment of the epifascial incompetence, 
even after additional eradication of incom-
petent perforators (5, 6).

A few studies show that after abolition 
of epifascial reflux (high ligation and strip-
ping), the number of preoperative incom-
petent perforating veins decreases (7, 8) 
(▶ Figs. 13 and 14).

Treatment methods

Eradication of the incompetent perforating 
veins should be considered if the incompe-
tence is of clinical and/or haemodynamic 
relevance (9–11). The benefits of a routine 
ablation of perforators in uncomplicated, 
purely epifascial varicosis are not proven 

Fig. 8 
Pretibial perforating 
vein with no patho-
logical reflux

Fig. 9 
Incompetent perforat-
ing vein, flow after de-
compression is di-
rected to the surface

Fig. 10 Incompetence of the great saphenous 
vein with conjugating side branch varicosis, drain-
age via the perforating vein (arrows show direc-
tion of flow).
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(11–13). Provided the skin condition is 
healthy, surgical ligature of the perforating 
veins is currently the technique with the fe-
west complications (11) (▶ Figs. 15 and 
16).

Exposure of the perforating vein according 
to Linton (16), without consideration of its 
pathophysiological importance and the 
skin condition, is no longer recommended 
(11).

Cases of endovenous treatment of per-
forator incompetence have been described 
in the literature (17, 18). However, there is 
still no treatment recommendation for en-
dovenous laser or radiofrequency treat-
ment of perforators (11).

Fig. 11 Phlebological demonstration of an in-
competent Cockett III perforator with existing re-
current varicosis, severe secondary lymphoedema 
and venous ulcerations after high ligation and 
stripping

Fig. 12 Truncal incompetence of GSV Hach II 
with incompetent-appearing Dodd perforators (a 
and b)

Fig. 13 
Chronic venous ulcers 
in Cockett III perfor-
ator incompetence

Fig. 14 
Healing venous leg 
ulcer after sclerother-
apy with perforator in-
competence
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Duplex-guided foam sclerotherapy of 
perforators has shown good results in 
studies and should be preferred as a poss-
ible treatment if the skin condition is poor 
(19, 20).

Conclusion

Perforating veins are a feature of the lower 
extremity and present a challenge in the di-
agnosis and treatment of chronic venous 
insufficiency. The pathophysiological sig-
nificance of a perforating vein can be inves-
tigated by careful duplex diagnosis. The 
perforating veins can form a point of in-
competence, but more often serve as drain-
age for venous recirculation.
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Fig. 15 
Surgical exposure and 
ligature of a perforat-
ing vein

Fig. 16 
Endoscopic perforator 
ligature (schematic 
representation)
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