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INTRODUCTION

Recently, practitioners involved in phlebology are increasingly 
aware of the less obvious patterns involved in venous pathology. 
The evaluation of latent causes of deep venous thrombosis 
(DVT) in the lower extremity as well as improved interventional 
therapies in the prevention and treatment of the post thrombotic 
syndrome (PTS), has inherently led to greater scrutiny of the so 
called pelvic congestion syndrome (PCS) [1]. PCS Is regarded 
by gynaecologists as subservient to chronic pelvic pain (CPP) 
[2]. However, a multidisciplinary desire has evolved to reach 
a consensus on the definition and quantification of PCS. As 
congestion may not be the only cause of symptoms, PCS has 
been better defined as being a pelvic venous disorder (PeVD) 
[3]. Not only has PeVD been better defined, the symptoms, 
varices, pathophysiology (SVP) classification of PeVD has been 
developed to ensure collection of standardised data potentially 
useful for evidence based reporting [4]. The clinical etiological 
anatomical pathophysiological (CEAP) has been instrumental 

in the scientific assessment of venous disease of the lower 
extremity [5]. Duplex ultrasound (DUS) has been indispensable 
for CEAP in the effort to score the anatomy and pathophysiology, 
identifying affected anatomical segments, with either reflux and/or 
obstruction [6]. Similarly, DUS is vital for the SVP classification 
in identifying the pathophysiology and identification of venous 
anatomical segments in the pelvic region. However, unlike 
the many consensus papers published for DUS assessment of 
the venous system of the lower extremity, till date there are 
no comparative standardised papers or consensus documents 
presented for the DUS examination of the pelvic venous system. 
This paper will attempt to evaluate the role of DUS and the used 
criteria in the diagnosis and treatment of PeVD.

Duplex ultrasonography protocols

Several useful DUS protocols for the evaluation of the pelvic 
veins have been published. However, it is fair to state that these 
protocols despite their common goals differ on essential aspects 
in the assessment of PeVD [7-9] (Table 1).
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Table 1. DUS protocol PeVD
Le Masle et al. [7] Labropoulos et al. [8] Villalba et al. [9]

Patient preparation Not specified Overnight fasting 12 hour fast, diabetes patients 4 hour fast

Patient position Supine and/or upright Supine with head elevation 30° upright 
for pelvic floor and lower extremity

45° reverse Trendelenburg optional 
lateral decubitis position

Transducer Curved array <5MHz Curved array 2-5Mhz (obese 1-5MHz) Curved array low frequency (not 
specified)

Assessed segments

IVC, CIV, IIV, EIV, CFV, FV, DFV, 
gonadal vein left renal veins, ovarian 
plexi, uterine plexi superior gluteal, 
inferior gluteal, perineal, obturator, 

ingiunal, clitoral leak points

IVC, CIV, IIV, EIV, CFV, FV, DFV, 
gonadal vein both renal veins, ovarian 

plexi, perineum inferior gluteal

IVC, CIV, IIV, EIV, CFV, FV, DFV, 
gonadal vein left renal vein

Nutcracker syndrome Velocity ratio 5:1
Narrow aorta-mesenteric angle not 

specified velocity ratio not specified, Ø 
not specified

Diameter not specified velocity ratio 5:1

May Thurner syndrome
Compression criteria not specified post 
thrombotic residual signs reversed flow 

internal iliac vein

Velocity ratio 2.5:1, assymmetric flow 
presence of collaterals reversed flow 

internal iliac vein

Wall thickening, intraluminal abnormality 
velocity ratio 2.5:1 unreliable

presence of collaterals reversed flow 
internal iliac vein

Gonadal vein
Supine reflux during Valsalva permanent 

retrogade when upright diameter 
unreliable as criterium

Supine reflux during Valsalva diameter 
not specified diameter unreliable as 

criterium

Reflux possible not specified diameter 
not specified

Transabdominal approach Yes Yes Yes
Transperineal approach Yes, supine No, but indirect via medial thigh upright Nо
Flow augmentation Valsalva Valsalva Not specified
IVC: Inferior Caval Vein, CIV: common iliac vein, IIV: internal iliac vein, EIV: external iliac vein, CFV: common femoral vein, FV: femoral vein,  
DFV: deep femoral vein

Figure 1. Longitudinal sagittal plane no Inferior Cava Vein (IVC) compression during exhalation and systole and complete IVC compression during inhalation and 
diastole

Venous compression

When the patient is examined in a supine position, venous 
compression is a common finding and non-pathological. See 
figures. The safety and apparent success of venous stenting has 
led to the focus on Nutcracker and May Thurner syndromes. 
Various publications have made suggestions for DUS criteria 
however most of the tests have been performed with patients in a 

supine position which may lead to a greater risk of false positives. 
DUS has demonstrated that when the patient is placed upright, 
compression becomes far less apparent. It is fair to state that 
seldom papers have been published with relevant DUS criteria 
where patients are examined in an upright position [10]. It can be 
postulated that when the patient is up right, and the compression 
persists this can be seen as a true positive (Figures 1-5).
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Figure 2. Trans thoracic view in transverse plane view no Inferior Cava Vein (IVC) compression during exhalation and systole and complete IVC compression during 
inhalation and diastole

Figure 3. Colon peristalsis causing intermittent compression of the left ovarian vein. DUS mages were acquired with the patient in a supine position using a linear 
array 9-3Mhz transducer

Figure 4. Right common artery compressing the left common iliac vein significantly less when the patient is upright in a May Thurner evaluation
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Figure 5. Supine versus upright where the Superior Mesenteric Artery (SMA) gives significantly less compression on the left renal vein when the patient is upright

Reflux

Reflux which is seen as retrograde flow in the venous system due 
to venous valve incompetency and is considered to be pathological 
when times exceed 0.5 seconds in the superficial venous system 
and 1 second for deep venous segments of the lower extremity, 
when the examination is performed with the patient in a near to 
upright position. In fact, it is stated that venous valve closure 
cannot be assessed reliably with the patient in a supine position 
[6]. Today no scientific studies have targeted specific reflux 
times for pelvic venous veins. Also, it can be stated that when 
diagnosing reflux in pelvic veins, this effectively means that 
the patient should be in an upright position. Oddly enough, the 
term reflux is used avidly when assessing computer tomographic 
venography (CTV) scans and magnetic resonance venography 
(MRV) imaging with the patients examined in a supine position. 
Many would argue that the dilated veins on images would support 
the concept of venous hypertension due to venous valvular 
failure. This underlines the necessity for DUS as a diagnostic 
tool which will not only be able to assess the anatomy but will 
allow to examine the patient in an upright position to accurately 
assess venous valvular function as well as understanding the 
hemodynamic patterns associated with PeVD. On the other hand, 
this may be an oversimplified approach to the consequences of 
venous hypertension in the pelvic region as some may refute the 
presence of valves in the first place. In fact, the evidence for the 
existence of valves in pelvic veins is weak [11]. With regards to 
venous incompetence, the DUS points of interest are the gonadal 
veins, internal iliac veins, the para-uterine and peri-vaginal plexi, 
the pelvic perforating veins the scrotal and vulvar veins as well 
as the perineal region itself [7-9].

Diameter

Venous diameter measurements are often used to determine 

pathology. Venous dilatation is often seen as an indicator for 
venous hypertension. However, it can be stated that there is no 
consensus on the location where diameters should be measured 
nor is there a clear cut off value. Another opinion is that diameter 
cannot be used as a diagnostic criterium [7-9,12].

CONCLUSION

Although it may be argued that the DUS examination should be 
performed in the same supine position as intravascular ultrasound 
(IVUS), MRV & CTV, in order to be able to compare the outcome 
of the various diagnostic tools, one should be aware of a greater 
risk of false positive findings. With the patient examined in a 
supine position, venous compression is a normal phenomenon. 
The definition of venous incompetence should be redefined 
specifically for the pelvic veins. The question should be asked is 
pelvic reflux the same as reflux in the lower limb? The presence 
and purpose of pelvic venous valves should be better understood 
if they exist at all. Furthermore, research should be performed to 
ascertain the value of aspect ratio, velocity ratios, flow direction, 
the true values of pelvic venous pressure, plexus asymmetry, the 
presence of collaterals etc to better understand pelvic venous 
disorders.
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