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Abstract: Introduction: The current treatment of venous disease is focused on reflux elimination in
main venous trunks, especially in the saphenous vein. However, a high recurrence rate, independent
of the method of treatment, suggests that the reason of low effectiveness may be due to a strategy
focused on symptoms, without considering their origin. Method: The aim of study was the com-
parison of retrospective data from 535 women with venous disease, either after treatment (n = 183)
or not treated before (n = 352). The analysis concerned clinical symptoms and the results of the
extended diagnostics, including the examination of the lower limb, pelvic and abdominal veins either
using duplex-doppler ultrasound as well as venography with computed tomography or magnetic
resonance. Results: The comparison of selected venous system parameters revealed more advanced
disease progression in previously treated patients, compared to non-treated individuals (e.g., ipsi- or
bilateral incompetence of sapheno-phemoral junction—29.5% vs. 20.4%, at P < 0.05 and 13.6% vs.
7.7% at P < 0.05, respectively). This difference could be explained by post-treatment alterations in the
venous system, an older age and the higher number of pregnancies in the recurrence group. However,
both groups did not differ in regards to the symptoms of pelvic venous insufficiency or the frequency
of relevant variants/abnormalities in venous system. Conclusions: Based on the aforementioned
findings, we postulate the revision of treatment strategy, which should consider abdominal and
pelvic veins as the source of reflux in many female subjects.

Keywords: venous insufficiency; morphological abnormalities; ovarian veins; parauterine veins;
pelvic veins insufficiency; recurrence; renal veins; varicose veins treatment; venous system variants

1. Introduction

Chronic venous disease (CVD) is one of the most common clinical problems, which af-
fects millions of people worldwide. Furthermore, the still-increasing prevalence of disease,
especially pronounced in industrialized countries, is considered the consequence of lifestyle
changes and an ageing population [1,2]. According to data from large-scale international
survey, the Vein Consult Program, the presence of any symptoms and signs of CVD, includ-
ing its early stages, was reported in 83% of adult population [3]. Although slightly varying
in some details, including study design and the size of analyzed population, similar data
were gathered from several cross-sectional population-based national surveys, including
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Edinburgh Vein Study, Bonn Vein Study, or the large multicenter study performed in a
Polish population by the Jawien group [4–7]. Due to the chronic character of disease, its
burdensome influence on patient’s life comfort, with swelling or venous eczema, high risk
of thromboembolic complications or venous leg ulceration at most advanced stages, CVD
at any stage should no longer be considered as a “cosmetic problem” only [2].

The treatment of CVD is focused on elimination of pathological reflux in affected
veins using either surgical ligation and stripping or endovenous obliteration. The latter
may be achieved by using various techniques, from minimally invasive non-thermal meth-
ods such as sclerotherapy, and cyanoacrylate-based chemical ablation, to semi-invasive
radiofrequency- or infrared laser-based thermoablation [8–11]. The availability of less
invasive and less painful methods of treatment within the last two decades increased the
total number of performed procedures, but also noticeably changed their contribution
to the market structure, with significant shift from surgery towards aforementioned less
invasive endovenous techniques. Since new methods and devices are still introduced to
the market, the knowledge or recommendation regarding which of them is better, safer
and more effective, when compared to others, clearly has measurable value, especially
when considering that the global varicose vein treatment market in 2018 was estimated for
around 1.5 billion US dollars [12].

Regrettably, although all clinical trials concerning new methods initially provided en-
thusiastic results from short-term assessment [11,13], the vast majority of them have been
disappointing when verified in long-term follow-up or when used in real practice [8,9,14–17].
The common clinical problem for all techniques is the unacceptably high rate of disease
recurrence [14,18]. Apart from “the natural course of disease,” the treatment failure and re-
currence of symptoms are usually considered to be operator- or method-dependent [8,9,15].
Unexpectedly, several randomized trials and meta-analyses have proved that the latter,
although seems to have some impact on the local outcome, nevertheless has rather limited
influence on the distant result of treatment, i.e., the risk of disease recurrence [14,17,18].
Obviously, the most important for the final result of such evaluation is the sufficiently rigor-
ous definition of disease recurrence. When considering the recanalization of a treated vein
or local neovascularization as the only manifestation of recurrence, without the broader
context of venous system status, it allows to get a 100% success rate in the clinical study,
but will certainly result in a rather poor outcome in long-term follow-up.

Interestingly, some recent observations may suggest that the main reason of such
unsatisfactory long-term results may be a poor diagnosis, followed by qualification to
suboptimal therapeutic intervention [19,20]. To verify this hypothesis, we compared data
from the extended diagnostic protocol of the patients with CVD, either with recurrent
disease, after its previous treatment or that were not treated before, in regards to selected
morphological and hemodynamic parameters of their venous system.

2. Experimental Section

The retrospective assessment concerned data collected in the years 2017–2019 on the
database of our clinic. The data originated from 2136 records, corresponding to consecutive
patients, that were subjected to routine diagnostics and treatment procedures, according to
our standard protocol. To improve the homogeneity of data, we aimed to exclude the role
of sex-related differences [6]; therefore, the assessment was limited to the data of women
only. The concept of the study was formally approved by the Local Ethics Committee at
the Medical University of Warsaw (decision no. AKBE/181/2020).

In brief, our protocol comprised a two-steps diagnostic algorithm. Accordingly, in
the first step, all patients were requested to answer several questions from a standardized
CVD-oriented questionnaire, concerning the patient’s demography, current symptoms
and general health status, concomitant diseases and previous treatments. Then, patients
were subjected to a color duplex-doppler ultrasound scan of their venous system using
a Toshiba Xario 100 diagnostic ultrasound system (TOSHIBA/Canon Medical Systems
Co., Otawara, Tochigi, Japan) with an 8–14 MHz linear probe for the assessment of limb
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veins, and a 6–9 MHz convex probe for the examination of pelvic and abdominal veins.
The examination of lower limb veins was always performed in standing position, and it was
focused on the detection of the reflux (reversed flow >500 ms, spontaneous or induced by
distal compression or Valsalva maneuver) and identification of its main entry and re-entry
points in superficial venous system.

A clinically relevant reflux of a large vein, e.g., the great saphenous vein (GSV),
anterior accessory saphenous vein (AASV), small saphenous vein (SSV) or their large
branches, was recognized when it involved the segment located between at least two
consecutive tributaries, independently of the entry point of reflux. The reflux in the
sapheno-femoral junction (SFJ) was defined as a reflux from the common femoral vein
(CFV) to the GSV through the incompetent terminal valve of the GSV, either with distal
compression or with Valsalva maneuver. Any other reflux in the proximal GSV, with a
competent terminal valve, hence, not propagating from the CFV, was considered as not
related to SFJ incompetence [21,22]. The alternative entry sites for the reflux in the groin,
propagating from either pubic, pudendal or epigastric veins to the superficial veins system
of lower limbs, were assessed in inguinal and perineal points, in standing position, using
the Valsalva maneuver. The origin of reflux in superficial veins on the posterior and lateral
aspect of the thigh was assessed at a gluteal point [23].

The pelvic and abdominal veins were assessed while patients were in a supine and
semi-sitting position. The transabdominal assessment concerned the morphology and
blood flow in large veins, including the inferior vena cava (IVC), common, external and
internal iliac veins (CILV, EILV and IILV, respectively) and both left and right renal veins
(LRV and RRV). Particularly, the aforementioned vessels were screened to exclude their
compression/obstruction. Furthermore, the diameter and blood flow in both the left and
right ovarian veins (LOV and ROV, respectively), as well as in parauterine veins (PUV),
were assessed.

The patients in whom any significant abnormalities were detected (or suspected),
were subjected to the second step of protocol—a further detailed examination using the
venography in computed tomography (CT-V) or in magnetic resonance (MR-V). The latter
was the preferred method in women of childbearing potential and in patients with a known
allergy to iodine or with unstable hyperthyroidism. The image acquisition protocols for
both CT-V and MR-V were optimized to produce compatible data, as verified in three
patients examined using both methods (data not shown). In both methods, the assessment
was always performed with intravenous injection of the respective contrasting medium,
using an automated syringe with a flow rate of 3.5–4 mL/s. The scanning area involved
the venous system between the IVC confluence to the right atrium at the top, and the
upper one-third of the thigh at the bottom. The analysis concerned the verification of
previous findings from ultrasound scan and further extended the assessment of vein
abnormalities. The standardized protocol concerned the measurement of selected veins
diameter—always in the plane perpendicular to the vein axis, at the same location and
in the same phase after contrast infusion. The assessment was particularly focused on
the detection of morphological variability in venous system, as well as the presence of
radiological features of pelvic venous insufficiency (PVI) [23–28].

The CT-Vscan was performed using 64-row, 128-multislice CT scanner Incisive (Philips,
Best, the Netherlands). The image acquisition protocol concerned two venous phases —
an early, approximately 50 s after achieving the saturation peak of Ultravist (or Iomeron)
contrast agent in abdominal aorta, and the late venous phase, after 120 s.

The MR-V was performed using the MR scanner Ingenia 3.0T (Philips, Best, The
Netherlands). In the first stage, the imaging was done without contrast enhancement in
morphological sequences—T2, FatSat T2 and balanced turbo field echo (BTFE) gradient
sequence. Then, after the injection of the ProHance gadolinium contrast, images were
acquired in dynamic sequences consisting of up to six contrasting phases. Finally, the
scanning of pelvic and vulvoperineal veins was performed with the delayed contrast
enhancement using an mDIXON high resolution sequence.
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The data from all aforementioned examinations were recorded on the database of our
clinic and were the basis for decision regarding patients’ further treatment. In the present
study, we have searched the clinical database using the following criteria: female, clinical
symptoms of CVD—C1 to C4, according to widely used classification concerning clinical
symptoms, etiology, anatomy and pathophysiology—CEAP [29], available complete data
from abovementioned two-step protocol, i.e., including extended CVD diagnostics with
CT-V or MR-V, no active thrombosis and no active malignancies. To maintain better
homogeneity in the study group, patients with the most advanced CVD, classified as C5
and C6 according to CEAP, were excluded from the assessment.

From the initial 2136 records, all aforementioned criteria have been met in 535 records,
which were then selected for the assessment. These records were further filtered using
an additional differentiating factor—“previous treatment” and hence, they were subse-
quently divided into two groups—“Recurrence” (n = 183) and “No treatment” (n = 352).
The randomly selected 25 records from both groups were subjected to the verifications of
their accuracy by direct comparison with the source data. The verification concerned the
direct comparison of alphanumeric data recorded in our electronic database (e.g., clinical
scores, values from all vein measurements) with the original source of this data (clinical
questionnaire forms, written reports from imaging, etc.). Based on full consistency with
the source data, confirmed for each dataset selected for verification, we assumed a similar
accuracy for the remaining records in the entire database.

The definition of “previous treatment” concerned any intervention in venous sys-
tem, either surgery and/or any endovenous treatment, including sclerotherapy or ther-
moablation, performed before the patient attended our clinic and was subjected to the
abovementioned diagnostic procedures using the two-step protocol.

Finally, both datasets were analyzed using either descriptive statistics or comparative
assessment, with a Mann–Whitney U test, with P < 0.05 being considered statistically
significant. In regards to the selected parameters, their association with a patient’s clinical
status was evaluated using an odds ratio with 95% confidence interval (OR, 95% CI).

3. Results

The short characteristics of both analyzed groups in regards to their demography and
main clinical features are shown in Table 1.

The initial assessment of the selected datasets revealed that patients that had un-
dergone previous treatment were statistically significantly older and more frequently
experienced leg pain or discomfort, as compared to the “No treatment” group. Addition-
ally, the mean number of deliveries was higher in patients from the “Recurrence” group.
Interestingly, the percentage of patients classified according to clinical symptoms, based on
the CEAP classification, did not differ significantly among both groups.

According to the definition of “previous treatment,” all patients from “Recurrence”
group were already subjected to the treatment with various methods in the past. These
methods included surgical ligation and stripping, thermoablation (laser and/or radiofre-
quency) and sclerotherapy. The majority of patients (n = 159) were treated with a single
method only, although some of them were treated several times.

Twenty-four individuals were treated with a combination of three or more various
methods. Noteworthy, approximately 40% patients in the subgroups “surgery only” (n = 41)
and “thermoablation only” (n = 15) were subjected to a single intervention. The remaining
patients were subjected either to multiple treatments using the same procedure, or treated
in combination with other methods.

The number of re-interventions varied among the analyzed methods, and was highest
in “sclerotherapy only” group, where 36 patients were subjected to three or more ses-
sions. Noticeably, in all methods, at least 80% patients experienced recurrence on the
already treated limb, mostly in the same or nearby location. Further characteristics of the
“Recurrence” group are shown in Figure 1 and Table 2.
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Table 1. Characteristics of study groups. The values shown in table represent mean (median) ± SD,
or the number (percent) of patients reporting evaluated symptom in the group, respectively.

Parameter or Variable Recurrence
(n = 183)

No Treatment
(n = 352)

Age 45.5 (44.9) ± 9.9 40.7 (38.9) ± 10.4 *

Number of pregnancies (P) 1.8 (2.0) ±1.3 1.7 (2.0) ±1.5

− P0 34 (18.6%) 98 (27.8%) *

− P1 41 (22.4%) 63 (17.9%)

− P2 65 (35.5%) 111 (31.5%)

− P3 32 (17.5%) 46 (13.1%)

− P4+ 11 (6.0%) 34 (9.6%)

Number of deliveries 1.7 (2.0) ± 1.2 1.4 (1.0) ± 1.3 *

Predominant signs and symptoms:

− dilated reticular and/or “spider” veins 75 (40.9%) 122 (34.6%)

− leg pain/discomfort 104 (56.8%) 148 (42.0%) *

− abdominal pain/discomfort 33 (18.0%) 71 (20.2%)

Clinical classification (CEAP):

− C1 17 (9.3%) 39 (11.1%)

− C2 101 (55.2%) 213 (60.5%)

− C3 52 (28.4%) 76 (21.6%)

− C4 13 (7.1%) 24 (6.8%)

* Values marked with bold and asterisks are statistically significantly different among both groups (by Mann–
Whitney U test, P < 0.05).
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Table 2. Characteristics of the “Recurrence” group. The values shown in the table represent the mean
(median) ±SD, or the number (percent) of patients in the group, respectively.

Parameter or Variable Result

Mean (median) number of procedures per patient 2.1 (2.0) ± 1.2

Type of procedure with the frequency of the same location recurrence:

− surgery (ligation and stripping): 103 (56.3%)

∗ the same limb/location recurrence within the subgroup 92 (89.3%)
− thermoablation (laser or radiofrequency) 40 (21.8%)

∗ the same limb/location recurrence within the subgroup 32 (80.0%)
− sclerotherapy 88 (48.1%)

∗ the same limb/location recurrence within the subgroup 82 (93.2%)

Surprisingly, the comparative assessment of the results from the ultrasound examina-
tion showed that patients with recurrent disease, despite previous treatment, displayed
statistically significantly more advanced morphological and hemodynamic features of CVD
in their lower limb venous system. The main findings of the assessment were summarized
in Table 3.

Table 3. The comparison of leg ultrasound examination results. The values shown in the table
represent the mean ±SD, or the number (percentage) of patients with corresponding features,
respectively.

Parameter or Variable Recurrence
(n = 183)

No Treatment
(n = 352)

Number of main venous trunks with reflux 2.02 ± 0.9 1.75 ± 0.8 *

Incompetence in sapheno-femoral junction (SFJ) 54 (29.5%) 72 (20.4%) *

Bilateral incompetence in SFJ 25 (13.6%) 27 (7.7%) *

Detected entry points for reflux in the superficial system:

− inguinal 8 (4.4%) 3 (0.8%) *

− perineal 157 (85.8%) 312 (88.6%)

− proximal (thigh) perforators 4 (2.2%) 9 (2.6%)

− distal (calf) perforators 3 (1.6%) 4 (1.1%)

Reflux in deep venous system 10 (5.5%) 22 (6.2%)
* Values marked with bold and asterisks are statistically significantly different among both groups (by Mann–
Whitney U test, P < 0.05).

The results of transabdominal ultrasound examination were verified in the second-
step assessment either using CT-V or MR-V. Noteworthy, when compared to both advanced
imaging methods, the accuracy of ultrasound scan was slightly worse, at least in regards to
the underestimation of vein diameters or the detection of all coexisting morphological or
hemodynamic abnormalities in each individual. Additionally, its sensitivity was lower in
obese patients. Therefore, in some patients, the available ultrasound results were limited
to detection of single abnormality only, which, however, was considered as sufficient
indication to continue the extended diagnostic protocol. On the other hand, in all patients
with recognized or suspected alterations in their abdominal and/or pelvic veins, the main
findings from ultrasound examination were further confirmed in CT-V or MR-V. The most
relevant observations from the second-step assessment were shown in Table 4 and in
Figures 2 and 3.
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Table 4. The selected morphological and hemodynamic parameters of abdominal and pelvic veins
found in second-step assessment with either CT-V or MR-V. The values shown in the table represent
the mean (median) ±SD, or the number (percentage) of patients in the group, respectively.

Parameter or Variable Recurrence
(n = 183)

No Treatment
(n = 352)

Diameter of LCILV (mm) (1) 14.1 (14.5) ± 2.2 13.4 (13.5) ± 2.7
Diameter of LRV (mm) (2) 8.1 (9.0) ± 3.8 7.8 (9.0) ± 3.6
Diameter of LOV (mm) (3) 6.7 (6.5) ± 1.9 6.6 (6.5) ± 2.1
Diameter of ROV (mm) (3) 5.8 (5.5) ± 1.7 5.9 (5.5) ± 1.9
Diameter of PUV (mm) (4) 6.7 (7.0) ± 1.3 6.6 (6.1) ± 1.4

Reflux in LOV 125 (68.3%) 231 (65.6%)
Reflux in ROV 49 (26.8%) 112 (31.8%)

Abbreviations used: LCILV—left common iliac vein, LRV—left renal vein, LOV—left ovarian vein, ROV—right
ovarian vein, PUV—parauterine veins; (1) measured below crossing with common iliac artery, (2) measured before
crossing with superior mesenteric artery, (3) measured in lower (distal) 1/3 of the vein length, (4) the largest
diameter observed.
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Figure 2. The distribution of left ovarian vein diameters (horizontal axis) in regards to their frequency
(vertical axis) in the analyzed groups. The upper graphs show the distribution in each group; the
lower graph shows the overlaid data from the upper graphs. Despite a marked shift in the prevalence
of the LOV diameters towards patients with a diameter >6 mm in the “Recurrence” group, this
difference appeared non-significant (OR 1.22; 95% CI 0.81–1.84; P = 0.33).

Unexpectedly, the detailed analysis of CT-V and MR-V images has shown that almost
one-third of individuals from both groups revealed clinically relevant (i.e., with evident
morphological and hemodynamic consequences) anatomical variants with abnormalities
of assessed abdominal and/or pelvic veins. Approximately one-fifth of them showed
various variations in left renal vein anatomy. They included: significant LRV compression
(entrapment) between the aorta and superior mesenteric artery (SMA), also known as the
“nutcracker” phenomenon, retroaortic location of LRV, or retroaortic location of LRV branch
draining the blood from left ovarian vein (Figures 4–6, respectively).
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Figure 4. The images of a CT-V scan in a patient with LRV entrapment (“nutcracker” syndrome). LRV
(marked with arrows) is compressed between the aorta and superior mesenteric artery (SMA), as shown
on the transverse plane—whole image (A), enlarged image (B), and on the sagittal plane (C).
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Figure 6. The coronal plane of CT-V scan in patient with duplicated LRV (LRV1 and LRV2). Blood from
LOV is drained into LRV2.

Subsequently, all abovementioned abnormalities were associated with various grades
of overload and a reversed flow in LOV, followed by the development of collateral circula-
tion. The other abnormalities, in decreasing frequency, concerned: various abnormalities of
iliac veins (especially internal ILV), abnormal blood drainage from the right ovarian vein
(Figure 7), and relatively rare abnormalities of inferior vena cava (Figure 8).
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Figure 8. The coronal plane of a CT-V scan in a patient with left-sided inferior vena cava (IVC).

Interestingly, although the prevalence of LRV and LOV variations was visibly higher
in the “Recurrence” group as compared to the non-treated patients, with a calculated odds
ratio = 1.42 (95% CI = 0.80–2.51, at P = 0.23), this difference appeared to be non-significant.

Thus, none of the observed differences in the aforementioned variations reached
statistical significance among both analyzed groups, although there was one exception.
In six patients from the “Recurrence” group, a significant impairment of venous outflow,
due to extensive neovascularization in the groin, was found. A short summary of these
findings is shown in Figure 9.
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4. Discussion

The reason of disease recurrence after varicose veins treatment is an unsolved rid-
dle in surgery. The introduction of less invasive endovenous methods, including laser
or radiofrequency thermal ablation as well as chemical ablation with cyanoacrylate ad-
hesives or detergent-based foam sclerotherapy, was expected to improve the treatment
effectiveness. In fact, when applied by experienced professionals, all these methods are
characterized by lower risk of severe complications, as compared to surgical ligation and
stripping [30,31]. Moreover, they may be performed without or with local anesthesia only.
Hence, the minimally/less invasive methods allow early mobilization and fast patient
return to daily and working activity; thus, their use is associated with a reduced risk of
post-operative thrombosis [30,32,33]. Regrettably, despite the aforementioned benefits for
the patient, when assessed in regards to the rate of disease recurrence, all these methods
have substantially similar effectiveness in long-term assessment [14,16–18,34]. According
to high quality data from large randomized trials and meta-analyses, the treatment efficacy
of CVD in long-term follow-up is still highly discouraging. Since the evaluation criteria and
the definition of recurrence differ among various studies, obviously, the rate of recurrence
strongly depends on severity of criteria applied in assessment and, therefore, it ranges
from 22 up to 55% in five-year observations [14,17,18]. Hence, it is noteworthy that, inde-
pendently of the method, none of the aforementioned approaches was sufficiently effective
to protect the patient against recurrence of CVD. Furthermore, as observed in 24 patients
from our “Recurrence” group, even the combination of several various methods does not
guarantee the long-term success and the avoidance of recurrence. Finally, when assessed
in regards to some morphological and hemodynamic features, the current condition of
leg vein system in patients from the “Recurrence” group was even worse, as compared
to individuals not treated so far. Apart from statistically significantly higher prevalence
of incompetent sapheno-femoral junction (either uni- or bilateral), involvement of two
or more main venous trunks, or the presence of inguinal reflux entry point, the patients
from the “Recurrence” group suffered from leg pain and/or discomfort more frequently as
compared to non-treated individuals. One has to speculate that the more intense dysfunction
of venous system with chronic leg discomfort/pain in “Recurrence” patients may result
from post-treatment alterations (e.g., relevant neovascularization in the groin or significant
anatomical and hemodynamic impairment in superficial venous system). The later constitute
the real problem, especially in further approaches. Therefore, it is so crucial to improve



J. Clin. Med. 2021, 10, 455 12 of 15

the effectiveness of treatment, since each procedure introduces new alterations and, thus, it
increases the level of difficulty and the challenge for the next operator.

On the other hand, all aforementioned symptoms or features could be considered as
typical examples of disease progression, especially since patients from the “Recurrence”
group were statistically significantly older compared to non-treated ones. However, al-
though the frequency of patients with C3 and C4 stages, according to CEAP classification,
was slightly higher in the “Recurrence” group compared to non-treated individuals, this
difference appeared non-significant.

In that context, the explanation of treatment failure as “the natural course of disease”,
although disappointing, seems to be the most logical answer. Thus, if the recurrence is
actually the clinical manifestation of continuous disease progression, it is obvious that the
previous treatment failed in regards to proper identification and elimination of the real
origin of disease.

According to the current, or more precisely, predominant concept, based on the
assumption that the disease is limited to the incompetent saphenous vein, the treatment of
CVD is usually focused on the elimination of reflux in the venous trunk and, sometimes, in
its main tributaries [8,9,14,18,35]. However, this strategy has clear limits when the origin of
the reflux is located outside of GSV. Surprisingly, less than 30% patients in both groups from
our study revealed valve incompetence in sapheno-femoral junction, whereas in more than
85% of patients, the upper entry points of reflux were identified in perineal connections
of superficial venous system with pelvic veins. This observation is inconsistent with data
from other studies, which reported up to 29.7% cases having a pelvic origin of reflux [36].
However, one has to take into account that our patients are not necessarily representative
of the entire population, and patients with PVI could be over-represented in our study.
On the other hand, this may suggest that, at least in those patients, the GSV incompetence
may be the result rather than the cause of CVD [19,20]. It is plausible that the failure of the
current CVD treatment strategy may be due to the misunderstanding of the hemodynamic
pathomechanism of disease. This assumption could, at least partially, be supported by
the long-term results of CVD treatment with ambulatory selective varices ablation under
local anesthesia (ASVAL) procedure [37,38], and particularly a hemodynamic surgical
approach CHIVA (from French: “cure conservatrice et hémodynamique de l’insuffisance
veineuse en ambulatoire”, i.e., ambulatory conservative and hemodynamic treatment
of venous insufficiency) [38,39]. When compared to surgical ligation and stripping, the
CHIVA technique, based on ultrasound mapping and reflux re-distribution, was associated
with the lower risk of nerve injury, and post-operative bruises, but with a higher risk
of superficial vein thrombosis. Although the recurrence of varicose veins in long-term
assessment was significantly lower after CHIVA, as compared to standard surgery, it was
still very high (29.7% vs. 47.1%, respectively) [40]. Thus, even the hemodynamic approach
of CHIVA did not identify or eliminate the reflux origin in almost one-third of the patients.

The explanation for that seems to be relatively straightforward. Although the world-
wide golden standard for CVD investigation is duplex ultrasonography, usually, the exami-
nation is limited to the venous system of lower limbs only, without any attempt to assess the
abdominal and pelvic veins [41,42]. The role of the latter, although still neglected by many
authors, has been postulated as a key element in the CVD puzzle [19,20]. Noteworthy, more
than 65% of our patients revealed the clinical and radiological features of PVI. Interestingly,
the mean diameters of the LOV, ROV and parauterine veins were dilated, but they did not
differ among either groups, despite the marked shift towards larger diameters (>6 mm
for LOV and >5 mm for ROV) in the “Recurrence” patients, as observed in the detailed
analysis of the diameter distribution. The possible explanation of that shift could again be
older age, the significantly lower percentage of nulliparous women and the significantly
higher mean number of deliveries in the “Recurrence” group, as compared to non-treated
individuals [43]. Additionally, the occurrence of clinically relevant anatomical variants
and/or abnormalities in abdominal and pelvic venous system did not differ significantly
between both groups.
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According to recent studies and the presented data, approximately 25–35% patients
may reveal various anatomical abnormalities with a “collateral effect” in their abdominal
or pelvic veins; however, the majority of cases result from pregnancy-induced overload
and subsequent impairment of left ovarian and iliac veins axes [44–47]. Noteworthy, both
anatomical variants and/or pregnancy-induced PVI may be the origin of perineal reflux,
which, depending on the direction of its propagation, may result in the development
of “atypical” varicose veins (usually located in lateral or posterior aspects of the thigh)
or which, via the branches of the posterior accessory the saphenous vein (PASV), may
contribute to the overload and subsequent insufficiency of the GSV.

In summary, some differences in the clinical condition of lower limbs and the occur-
rence of symptoms may result from post-operative alterations in venous system as well
as the “natural course” of disease. On the other hand, all aforementioned morphologi-
cal and hemodynamic similarities in abdominal and pelvic veins could be sufficient to
conclude that both analyzed groups are almost identical in regards to the pelvic origin
of CVD. Hence, it is plausible that, when undertaking the treatment in patients from
the “no treatment” group, the use of the current approach, which neglects the pelvic
source of reflux, will certainly result in outcome similar to that in the “Recurrence” group.
Accordingly, to improve the long-term results of CVD treatment, we postulate to extend the
basic examination protocol of the vein system by including the screening of the pelvic vein
insufficiency. Furthermore, we indicate the necessity of the revision in the current strategy
of CVD treatment, which should consider the pelvic and abdominal veins as the preva-
lent source of reflux in the leg venous system, at least in multiparous women [19,20,47].
When confirmed, PVI treatment should be considered as one of the due targets in that strat-
egy. Nevertheless, although various approaches to manage PVI reflux have been proposed
so far [19–21,48], since there is no consensus in regards to indications and contraindications
for these procedures [49], they are still considered by many clinicians as controversial.
Thus far, the most agreed indication to PVI treatment is the presence of pelvic symptoms,
whereas the primary or recurrent varicose veins of lower limbs are usually not included as
an indication for such treatment. However, since PVI represents the very frequent source
of venous reflux in the lower limbs of multiparous women, apart from scleroembolization,
the ultrasound-guided sclerotherapy of perineal refluxes should be considered as the key
component of CVD therapy. Our preliminary results from the treatment designed and
conducted in respect to the morphological and hemodynamic background of CVD, includ-
ing the pelvic origin of venous reflux, are highly encouraging. Therefore, further studies
focused on this issue are required.

Author Contributions: Conceptualization, C.S., J.W. and T.G.; methodology, C.S., J.W., M.Z., J.L.,
Z.G. and T.G.; data collection and processing, C.S., J.W., D.P., A.P., M.N., A.B., M.Z. and T.G.; formal
analysis, C.S., J.W., Z.G. and T.G.; literature search, C.S., J.W., J.L. and T.G.; writing—original draft
preparation, C.S., J.W. and T.G.; writing—review and editing, C.S., J.W., Z.G. and T.G.; figures and
graphs preparation, C.S. and T.G. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The concept of the study was formally approved by the
Local Ethics Committee at the Medical University of Warsaw (decision no. AKBE/181/2020).

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Raffetto, J.D.; Mannello, F. Pathophysiology of chronic venous disease. Int. Angiol. 2014, 33, 212–221. [PubMed]
2. Davies, A.H. The seriousness of chronic venous disease: A review of real-world evidence. Adv. Ther. 2019, 36, 5–12. [CrossRef]

[PubMed]

http://www.ncbi.nlm.nih.gov/pubmed/24755829
http://doi.org/10.1007/s12325-019-0881-7
http://www.ncbi.nlm.nih.gov/pubmed/30758738


J. Clin. Med. 2021, 10, 455 14 of 15

3. Rabe, E.; Guex, J.J.; Puskas, A.; Scuderi, A.; Quesada, F.F.; VCP Coordinators. Epidemiology of chronic venous disorders in
geographically diverse populations: Results from the Vein Consult Program. Int. Angiol. 2012, 31, 105–115. [PubMed]

4. Evans, C.J.; Fowkes, F.G.; Ruckley, C.V.; Lee, A.J. Prevalence of varicose veins and chronic venous insufficiency in men and
women in the general population: Edinburgh Vein Study. J. Epidemiol. Community Health 1999, 53, 149–153. [CrossRef]

5. Maurins, U.; Hoffmann, B.H.; Lösch, C.; Jöckel, K.H.; Rabe, E.; Pannier, F. Distribution and prevalence of reflux in the superficial
and deep venous system in the general population—Results from the Bonn Vein Study, Germany. J. Vasc. Surg. 2008, 48, 680–687.
[CrossRef]

6. Jawien, A.; Grzela, T.; Ochwat, A. Prevalence of chronic venous insufficiency in men and women in Poland: Multicentre
cross-sectional study in 40,095 patients. Phlebology 2003, 18, 110–122. [CrossRef]

7. Feodor, T.; Baila, S.; Mitea, I.; Branisteanu, D.; Vittos, O. Epidemiology and clinical characteristics of chronic venous disease in
Romania. Exp. Ther. Med. 2019, 17, 1097–1105. [CrossRef]

8. Lawaetz, M.; Serup, J.; Lawaetz, B.; Bjoern, L.; Blemings, A.; Eklof, B.; Rasmussen, L. Comparison of endovenous ablation
techniques, foam sclerotherapy and surgical stripping for great saphenous varicose veins. Extended 5-year follow-up of a RCT.
Int. Angiol. 2017, 36, 281–288. [CrossRef]

9. Van der Velden, S.K.; Biemans, A.A.; De Maeseneer, M.G.; Kockaert, M.A.; Cuypers, P.W.; Hollestein, L.M.; Neumann, H.A.;
Nijsten, T.; van den Bos, R.R. Five-year results of a randomized clinical trial of conventional surgery, endovenous laser ablation
and ultrasound-guided foam sclerotherapy in patients with great saphenous varicose veins. Br. J. Surg. 2015, 102, 1184–1194.
[CrossRef]

10. Bozkurt, A.K.; Yılmaz, M.F. A prospective comparison of a new cyanoacrylate glue and laser ablation for the treatment of venous
insufficiency. Phlebology 2016, 31, 106–113. [CrossRef]

11. Morrison, N.; Gibson, K.; Vasquez, M.; Weiss, R.; Cher, D.; Madsen, M.; Jones, A. VeClose trial 12-month outcomes of cyanoacrylate
closure versus radiofrequency ablation for incompetent great saphenous veins. J. Vasc. Surg. Venous Lymphat. Disord. 2017, 5,
321–330. [CrossRef] [PubMed]

12. PR Newswire: Global Varicose Vein Treatment Market to Clock CAGR of ~5% from 2019 to 2027, Expanding Array of New
Minimally-Invasive Techniques Key to Growth: Transparency Market Research. Available online: https://www.prnewswire.
com/news-releases/global-varicose-vein-treatment-market-to-clock-cagr-of-5--from-2019-to-2027-expanding-array-of-new-
minimally-invasive-techniques-key-to-growth-transparency-market-research-301010531.html (accessed on 29 December 2020).

13. Gibson, K.; Ferris, B. Cyanoacrylate closure of incompetent great, small and accessory saphenous veins without the use of
post-procedure compression: Initial outcomes of a post-market evaluation of the VenaSeal System (the WAVES Study). Vascular
2017, 25, 149–156. [CrossRef]

14. Rasmussen, L.; Lawaetz, M.; Bjoern, L.; Blemings, A.; Eklof, B. Randomized clinical trial comparing endovenous laser ablation
and stripping of the great saphenous vein with clinical and duplex outcome after 5 years. J. Vasc. Surg. 2013, 58, 421–426.
[CrossRef]

15. Van der Velden, S.K.; Lawaetz, M.; De Maeseneer, M.G.; Hollestein, L.; Nijsten, T.; van den Bos, R.R.; Members of the Predictors
of Endovenous Thermal Ablation Group. Predictors of recanalization of the great saphenous vein in randomized controlled trials
1 year after endovenous thermal ablation. Eur. J. Vasc. Endovasc. Surg. 2016, 52, 234–241. [CrossRef]

16. Gauw, S.A.; Lawson, J.A.; van Vlijmen-van Keulen, C.J.; Pronk, P.; Gaastra, M.T.; Mooij, M.C. Five-year follow-up of a randomized,
controlled trial comparing saphenofemoral ligation and stripping of the great saphenous vein with endovenous laser ablation
(980 nm) using local tumescent anesthesia. J. Vasc. Surg. 2016, 63, 420–428. [CrossRef]

17. O’Donnell, T.F.; Balk, E.M.; Dermody, M.; Tangney, E.; Iafrati, M.D. Recurrence of varicose veins after endovenous ablation of the
great saphenous vein in randomized trials. J. Vasc. Surg. Venous Lymphat. Disord. 2016, 4, 97–105. [CrossRef] [PubMed]

18. Rass, K.; Frings, N.; Glowacki, P.; Gräber, S.; Tilgen, W.; Vogt, T. Same site recurrence is more frequent after endovenous laser
ablation compared with high ligation and stripping of the great saphenous vein: 5 year results of a randomized clinical trial
(RELACS Study). Eur. J. Vasc. Endovasc. Surg. 2015, 50, 648–656. [CrossRef] [PubMed]

19. Ratnam, L.A.; Marsh, P.; Holdstock, J.M.; Harrison, C.S.; Hussain, F.F.; Whiteley, M.S.; Lopez, A. Pelvic vein embolisation in the
management of varicose veins. Cardiovasc. Intervent. Radiol. 2008, 31, 1159–1164. [CrossRef] [PubMed]

20. Hartung, O. Embolization is essential in the treatment of leg varicosities due to pelvic venous insufficiency. Phlebology 2015, 30,
81–85. [CrossRef] [PubMed]

21. Coleridge-Smith, P.; Labropoulos, N.; Partsch, H.; Myers, K.; Nicolaides, A.; Cavezzi, A. Duplex ultrasound investigation of the
veins in chronic venous disease of the lower limbs—UIP consensus document. Part I. Basic principles. Eur. J. Vasc. Endovasc. Surg.
2006, 31, 83–92. [CrossRef]

22. Cavezzi, A.; Labropoulos, N.; Partsch, H.; Ricci, S.; Caggiati, A.; Myers, K.; Nicolaides, A.; Smith, P.C. Duplex ultrasound
investigation of the veins in chronic venous disease of the lower limbs—UIP consensus document. Part II. Anatomy. Eur. J. Vasc.
Endovasc. Surg. 2006, 31, 288–299. [CrossRef] [PubMed]

23. Asciutto, G.; Asciutto, K.C.; Mumme, A.; Geier, B. Pelvic venous incompetence: Reflux patterns and treatment results. Eur. J. Vasc.
Endovasc. Surg. 2009, 38, 381–386. [CrossRef] [PubMed]

24. Beard, R.W.; Highman, J.H.; Pearce, S.; Reginald, P.W. Diagnosis of pelvic varicosities in women with chronic pelvic pain. Lancet
1984, 2, 946–949. [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/22466974
http://doi.org/10.1136/jech.53.3.149
http://doi.org/10.1016/j.jvs.2008.04.029
http://doi.org/10.1258/026835503322381315
http://doi.org/10.3892/etm.2018.7059
http://doi.org/10.1016/j.jvsv.2017.08.010
http://doi.org/10.1002/bjs.9867
http://doi.org/10.1177/0268355516632652
http://doi.org/10.1016/j.jvsv.2016.12.005
http://www.ncbi.nlm.nih.gov/pubmed/28411697
https://www.prnewswire.com/news-releases/global-varicose-vein-treatment-market-to-clock-cagr-of-5--from-2019-to-2027-expanding-array-of-new-minimally-invasive-techniques-key-to-growth-transparency-market-research-301010531.html
https://www.prnewswire.com/news-releases/global-varicose-vein-treatment-market-to-clock-cagr-of-5--from-2019-to-2027-expanding-array-of-new-minimally-invasive-techniques-key-to-growth-transparency-market-research-301010531.html
https://www.prnewswire.com/news-releases/global-varicose-vein-treatment-market-to-clock-cagr-of-5--from-2019-to-2027-expanding-array-of-new-minimally-invasive-techniques-key-to-growth-transparency-market-research-301010531.html
http://doi.org/10.1177/1708538116651014
http://doi.org/10.1016/j.jvs.2012.12.048
http://doi.org/10.1016/j.ejvs.2016.01.021
http://doi.org/10.1016/j.jvs.2015.08.084
http://doi.org/10.1016/j.jvsv.2014.11.004
http://www.ncbi.nlm.nih.gov/pubmed/26946904
http://doi.org/10.1016/j.ejvs.2015.07.020
http://www.ncbi.nlm.nih.gov/pubmed/26319476
http://doi.org/10.1007/s00270-008-9402-9
http://www.ncbi.nlm.nih.gov/pubmed/18756371
http://doi.org/10.1177/0268355515569129
http://www.ncbi.nlm.nih.gov/pubmed/25729072
http://doi.org/10.1016/j.ejvs.2005.07.019
http://doi.org/10.1016/j.ejvs.2005.07.020
http://www.ncbi.nlm.nih.gov/pubmed/16230038
http://doi.org/10.1016/j.ejvs.2009.05.023
http://www.ncbi.nlm.nih.gov/pubmed/19574069
http://doi.org/10.1016/S0140-6736(84)91165-6


J. Clin. Med. 2021, 10, 455 15 of 15

25. Coakley, F.V.; Varghese, S.L.; Hricak, H. CT and MRI of pelvic varices in women. J. Comput. Assist. Tomogr. 1999, 23, 429–434.
[CrossRef] [PubMed]

26. Park, S.J.; Lim, J.W.; Ko, Y.T.; Lee, D.H.; Yoon, Y.; Oh, J.H.; Lee, H.K.; Huh, C.Y. Diagnosis of pelvic congestion syndrome using
transabdominal and transvaginal sonography. AJR Am. J. Roentgenol. 2004, 182, 683–688. [CrossRef]

27. Ganeshan, A.; Upponi, S.; Hon, L.Q.; Uthappa, M.C.; Warakaulle, D.R.; Uberoi, R. Chronic pelvic pain due to pelvic congestion
syndrome: The role of diagnostic and interventional radiology. Cardiovasc. Intervent. Radiol. 2007, 30, 1105–1111. [CrossRef]

28. Bookwalter, C.A.; VanBuren, W.M.; Neisen, M.J.; Bjarnason, H. Imaging appearance and nonsurgical management of pelvic
venous congestion syndrome. Radiographics 2019, 39, 596–608. [CrossRef]

29. Lurie, F.; Passman, M.; Meisner, M.; Dalsing, M.; Masuda, E.; Welch, H.; Bush, R.L.; Blebea, J.; Carpentier, P.H.; De Maeseneer, M.;
et al. The 2020 update of the CEAP classification system and reporting standards. J. Vasc. Surg. Venous Lymphat. Disord. 2020, 8,
342–352. [CrossRef]

30. Dermody, M.; O’Donnell, T.F.; Balk, E.M. Complications of endovenous ablation in randomized controlled trials. J. Vasc. Surg.
Venous Lymphat. Disord. 2013, 1, 427–436. [CrossRef]

31. Nesbitt, C.; Bedenis, R.; Bhattacharya, V.; Stansby, G. Endovenous ablation (radiofrequency and laser) and foam sclerotherapy
versus open surgery for great saphenous vein varices. Cochrane Database Syst. Rev. 2014, 7, CD005624. [CrossRef]

32. Dermody, M.; Schul, M.W.; O’Donnell, T.F. Thromboembolic complications of endovenous thermal ablation and foam sclerother-
apy in the treatment of great saphenous vein insufficiency. Phlebology 2015, 30, 357–364. [CrossRef] [PubMed]

33. Healy, D.A.; Kimura, S.; Power, D.; Elhaj, A.; Abdeldaim, Y.; Cross, K.S.; McGreal, G.T.; Burke, P.E.; Moloney, T.; Manning, B.J.;
et al. A systematic review and meta-analysis of thrombotic events following endovenous thermal ablation of the great saphenous
vein. Eur. J. Vasc. Endovasc. Surg. 2018, 56, 410–424. [CrossRef] [PubMed]

34. Cavezzi, A. Medicine and phlebolymphology: Time to change? J. Clin. Med. 2020, 9, 4091. [CrossRef] [PubMed]
35. Morrison, N.; Kolluri, R.; Vasquez, M.; Madsen, M.; Jones, A.; Gibson, K. Comparison of cyanoacrylate closure and radiofrequency

ablation for the treatment of incompetent great saphenous veins: 36-month outcomes of the VeClose randomized controlled trial.
Phlebology 2019, 34, 380–390. [CrossRef]

36. Zollmann, P.; Zollmann, C.; Zollmann, P.; Veltman, J.; Kerzig, D.; Doerler, M.; Stücker, M. Determining the origin of superficial
venous reflux in the groin with duplex ultrasound and implications for varicose vein surgery. J. Vasc. Surg. Venous Lymphat.
Disord. 2017, 5, 82–86. [CrossRef] [PubMed]

37. Zolotukhin, I.A.; Seliverstov, E.I.; Zakharova, E.A.; Kirienko, A.I. Short-term results of isolated phlebectomy with preservation of
incompetent great saphenous vein (ASVAL procedure) in primary varicose veins disease. Phlebology 2017, 32, 601–607. [CrossRef]

38. Onida, S.; Davies, A.H. CHIVA, ASVAL and related techniques—Concepts and evidence. Phlebology 2015, 30, 42–45. [CrossRef]
[PubMed]

39. Gianesini, S.; Occhionorelli, S.; Menegatti, E.; Zuolo, M.; Tessari, M.; Spath, P.; Ascanelli, S.; Zamboni, P. CHIVA strategy in
chronic venous disease treatment: Instructions for users. Phlebology 2015, 30, 157–171. [CrossRef]

40. Bellmunt-Montoya, S.; Escribano, J.M.; Dilme, J.; Martinez-Zapata, M.J. CHIVA method for the treatment of chronic venous
insufficiency. Cochrane Database Syst. Rev. 2015, 6, CD009648. [CrossRef]

41. Zygmunt, J.A. Duplex ultrasound for chronic venous insufficiency. J. Invasive Cardiol. 2014, 26, E149–E155.
42. Garcia, R.; Labropoulos, N. Duplex ultrasound for the diagnosis of acute and chronic venous diseases. Surg. Clin. North Am. 2018,

98, 201–218. [CrossRef] [PubMed]
43. Szary, C.; Wilczko, J.; Plucinska, D.; Pachuta, A.; Napierala, M.; Bodziony, A.; Zawadzki, M.; Grzela, T. The numbers of

pregnancies and deliveries and their association with the selected morphological and hemodynamic parameters of pelvic and
abdominal venous system. J. Clin Med. 2021. under review.

44. Brown, C.L.; Rizer, M.; Alexander, R.; Sharpe, E.E., 3rd; Rochon, P.J. Pelvic congestion syndrome: Systematic review of treatment
success. Semin. Interv. Radiol. 2018, 35, 35–40. [CrossRef]

45. Hiromura, T.; Nishioka, T.; Nishioka, S.; Ikeda, H.; Tomita, K. Reflux in the left ovarian vein: Analysis of MDCT findings in
asymptomatic women. AJR Am. J. Roentgenol. 2004, 183, 1411–1415. [CrossRef]

46. Hansrani, V.; Morris, J.; Caress, A.L.; Payne, K.; Seif, M.; McCollum, C.N. Is pelvic vein incompetence associated with symptoms
of chronic pelvic pain in women? A pilot study. Eur. J. Obstet. Gynecol. Reprod. Biol. 2016, 196, 21–25. [CrossRef]

47. Szary, C.; Wilczko, J.; Zawadzki, M.; Grzela, T. Hemodynamic and radiological classification of ovarian veins system insufficiency.
J. Clin. Med. 2021. under review.

48. Del Frate, R.; Bricchi, M.; Franceschi, C. Minimally-invasive procedure for pelvic leak points in women. Veins Lymphat. 2019, 8,
7789. [CrossRef]

49. Zamboni, P.; Franceschi, C.; Del Frate, R. The overtreatment of illusory May Thurner syndrome. Veins Lymphat. 2019, 8, 8020.
[CrossRef]

http://doi.org/10.1097/00004728-199905000-00018
http://www.ncbi.nlm.nih.gov/pubmed/10348450
http://doi.org/10.2214/ajr.182.3.1820683
http://doi.org/10.1007/s00270-007-9160-0
http://doi.org/10.1148/rg.2019180159
http://doi.org/10.1016/j.jvsv.2019.12.075
http://doi.org/10.1016/j.jvsv.2013.04.007
http://doi.org/10.1002/14651858.CD005624.pub3
http://doi.org/10.1177/0268355514529948
http://www.ncbi.nlm.nih.gov/pubmed/24699720
http://doi.org/10.1016/j.ejvs.2018.05.008
http://www.ncbi.nlm.nih.gov/pubmed/29895399
http://doi.org/10.3390/jcm9124091
http://www.ncbi.nlm.nih.gov/pubmed/33353052
http://doi.org/10.1177/0268355518810259
http://doi.org/10.1016/j.jvsv.2016.10.001
http://www.ncbi.nlm.nih.gov/pubmed/27987617
http://doi.org/10.1177/0268355516674415
http://doi.org/10.1177/0268355515591439
http://www.ncbi.nlm.nih.gov/pubmed/26556702
http://doi.org/10.1177/0268355514531953
http://doi.org/10.1002/14651858.CD009648.pub3
http://doi.org/10.1016/j.suc.2017.11.007
http://www.ncbi.nlm.nih.gov/pubmed/29502767
http://doi.org/10.1055/s-0038-1636519
http://doi.org/10.2214/ajr.183.5.1831411
http://doi.org/10.1016/j.ejogrb.2015.10.023
http://doi.org/10.4081/vl.2019.7789
http://doi.org/10.4081/vl.2019.8020

	Introduction 
	Experimental Section 
	Results 
	Discussion 
	References

