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Taking into consideration the repeated Valsalva maneuver
during the training, the transmission of a wave of hyper-pressure
along the subclavian axillary segments seems plausible,11 with a
hyper-pressure chamber between the two valves.

Contralaterally, just one valve in the same subclavian vein has
been found out. Despite the same training condition and muscular
hypertrophy, neither edema nor superficial vein dilation were
present, corroborating our pathophysiologic hypothesis. 

In their explorative morphologic study, Celepci et al.
determined the frequency and position of the valves in the axillary
and subclavian vein. The “first” valve was present in all 30 left
subclavian veins observed within 2.5 to 27.5 mm distally of the
venous angle. Only in one of these veins (3.3%) a “second” valve
could be identified, at a distance of 30.5 mm to the venous angle.12

The presence of both valves13 (referring to the Celepci et al.
Study sections called S1 and S2) in the patient, as well as the
repeated Valsalva maneuver during his training, led us to advance
the following hypothesis. The increased pressure between the two
valves in consequence of Valsalva could cause a hyper-pressure
chamber during exercise. Along time this mechanism of stop flow
and increased lateral pressure might favorite the development of a
collateral circle readily visible as superficial varicosities (Figure 1).  

The lower frequency of vTOS versus nTOS has evidently
emerged in studying the epidemiology of the TOS. According to
Davidovic et al. (2003), 98% of all patients with TOS fall into the
nTOS category, and only 2% have vTOS.14  Vascular TOS is known
to be usually caused by a structural lesion, either a cervical rib or
another bony anomaly (Rayan, 1998), but no one has investigated
the correlation between vein morphology and the development of
venous symptoms.15 The low frequency of venous symptoms could
be correlated with the presence in the 3.3% of the population of a
secondary valve that could modify, if exposed to high pressure, and
constrained by other anatomical structures, the correct blood flow.
Additionally, the hypothesis of repeated Valsalva maneuver
suggested that the vessel is subject to internal high-pressure stress
and constrained by the hypertrophic muscles. However, the lack of
studies on the morphology of this vessel shall limit the hypothesis
at this stage, as further research would be needed in order to
investigate the pathophysiology of this event.  

Conclusions
Our hypothesis has led to explaining cases of edema in athletes

with a functional mechanism, such edema not being linked to
venous thrombosis or obstruction alone but, sometimes, to an
anatomical variation of the position of the valves in the subclavian

vein. In the light of results, further investigation on the presence of
a second valve in these cases by the means of ultrasound is highly
encouraged.
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