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Pelvic congestion syndrome is a form of varicose disease, which is considered to be one of the main causes of chronic pelvic
pain in women, which is associated with a violation of pelvic veins hemodynamics.

Pelvic venous disorders are invisible to clinicians due to the lack of pathognomonic symptoms and manual disease criteria,
but it has significant consequences.

Today, one of the main diagnostic methods of pelvic venous disorders is a transvaginal US of pelvic veins, including gonadal
veins (ovarian veins in women). Thanks to this non-invasive and simple diagnostic method that does not require specific
preparation and has no contraindications, we have significant opportunities in diagnosis, as well as in the further evaluation
of the postoperative results of surgical correction of pelvic congestion syndrome.

The aim of the study was to analyze changes of pelvic veins in patients with pelvic congestion syndrome before and after
surgical intervention using the transvaginal US method.

Materials and methods. The study included 35 patients which underwent surgical treatment using open surgery and endovas-
cular procedure between April 2019 and February 2022 with pelvic congestion syndrome. All patients underwent transvaginal
ultrasound of the pelvic veins before surgery. A control examination was performed after surgical treatment in 4-6 months.
The examination was performed on an expert-class ultrasound system “Toshiba Aplio 500” using all international standards
for transvaginal examination of pelvic veins to evaluate the changes of illiac, paraovarian, parametrial and ovarian veins from
the left side and from the right side in patients with pelvic venous disorders.

Conclusions. Transvaginal ultrasound of the pelvic veins can be considered one of the key diagnostic methods, with the help
of which it is possible to investigate and evaluate hemodynamic disorders in the veins of the pelvis and pelvic organs in real
time. Also, this method can be considered optimal for the control examination of patients who underwent surgical correction
of pelvic congestion syndrome.

AuHaMiKa 3MiH npu YyALTPA3BYKOBOMY AOCAIAXKEHHI BEH Ta3a B NaLi€HTIB
nicaa xipypriuHoi KopekLuii CUHApOMY Ta30BOr0 BEHO3HOI0 NOBHOKPOB'SA

b. C. laBpuaeHko, A. 0. HUKoHeHko

CvHOpOM Ta30BOro BEHO3HOIO NMOBHOKPOB'S — hopMa BapuKO3HOI XBOPOOW, Siky BBaXatoTb OAHIEI0 3 OCHOBHUX NMPUYMH XPO-
HiYHOrO Ta30BOro 6O B XKiHOK, LLO MOB’'S3aHO 3 MOPYLUEHHSIM reMOAVHaMIKW BEH Ta3a.

Ta30Bi BEHO3HI NOPYLUEHHS € HEBMAMMOLO AMNS KMIHILMCTIB NaTONOrieto Yepes BiACyTHICTb NaTOrHOMOHIYHKX CUMNTOMIB, Ma-
HyanbHWX KpUTEpIiB 3aXBOPIOBAHHA Ta Mae CKnagHi Hacniaku.

HWHi 0guH 3 OCHOBHMX METOAIB AiarHOCTMKM LiEl naTonorii — TpaHCBariHanbHe JOCHIMKEeHHs BeH Ta3a, 30KpeMa roHagHuUX
BEH (0BapianbHi BEHW Y XiHOK). 3aBAsKW LibOMY HeiHBa3VBHOMY Ta [JOBOITi MPOCTOMY METOAY AiarHOCTUKY, WO He noTpebye
cnewianbHoi NiAroTOBKYM Ta He Mae NPOTUMNOKa3aHb, ICTOTHO PO3LLMPUIIMCS MOXIIMBOCTI 4iarHOCTUKM 1 HACTYMHOTO OLiHIOBAHHS
nicnsionepavinHnx pesynsTaTiB KOpPeKLii Ta30BOro BEHO3HOTO NOBHOKPOB'S.

MeTta po60TK — OLHWTK 3MiHW B Ta30BUX BEHaX y NaLJEHTIB i3 CUHAPOMOM Ta30BOTO BEHO3HOMO MOBHOKPOB'S [0 Ta Micns
XipypriYHoro nikyBaHHs 3a ONOMOTOK METOLY TPaHCBariHaNbHOTO YLTPa3ByKOBOMO AOCTILKEHHS.

Matepianu Ta metogm. Y pgocnimkeHHs 3anyunnm 35 nauieHToK i3 CYHAPOMOM Ta30BOTO BEHO3HOTO MOBHOKPOB'S, KOTPi
nepebyBanu Ha nikyBaHHi B nepiog 3 kaiTHs 2019 poky fo ntotoro 2022 poky. XBOPUM 3LiACHUNM XipypriYHy KOpEKLito Bigkpy-
TWUM Ta €HO0BACKYNSAPHAM METOAAMM. YCiM naLieHTkam 4o onepauii BUkoHanu TpaHcaariHansHe Y3[] BeH Tasa. KoHTponbHe
JOCNIMKEHHS 3hiNCHUNM Nicns XipypriYHOro nikyBaHHs Yepe3 4—-6 MmicauiB. [OCNigKeHHS BUKOHANM Ha ynbTpasByKOBIN
cuctemi ekcrieptHoro knacy «Toshiba Aplio 500» i3 4OTPUMaHHAM YCiX MiXXHapOAHUX CTaHAAPTIB LOAO TPaHCBariHanbHOMo
[OCnimKeHHS BeH Tasa [ns OLiHIOBaHHS CTaHy kiy6oBuMX, napaoBapianbHuX, NapameTparnbHuX Ta oBapianbHux BeH 3 060x
6okiB.

BucHoBku. TpaHceariHanbHe Y3[ BeH Taza MOXHa BBaXXaTu OQHUM i3 KITHOYOBUX METOAIB AiarHOCTUKK, 32 JONOMOTO0 SKOro
B PEXMMIi peanbHOro Yacy MoxHa JOCNANTY N OLIHUTM reMoAMHaMIYHI MOPYLUEHHS! Y BEHaX Tasa M TasoBwx opraHis. Lien
METO/, MOXHA BBaXaTy ONTUMarbHWAM i ANst KOHTPOMBHOMO OBGCTEXEHHS NALlIEHTIB, KOTPUM 3MIMCHUIM XipyPrivHY KOPEKLiito
CVHAPOMY Ta30BOTO BEHO3HOMO MOBHOKPOB'Si.
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Pelvic congestion syndrome is a form of varicose disease,
which is considered to be one of the main causes of
chronic pelvic pain in women, which is associated with a
violation of pelvic veins hemodynamics.

Pelvic congestion syndrome (PCS) is one of the exist-
ing causes of chronic pelvic pain (CPP) in women, which
consists of dilation and stasis of the pelvic venous plexus.
CPP is defined as a noncyclical pain in the hypogastric,
lumbosacral, or perineal area, which lasts 6 months or
longer. Itis quite an important health problem that causes
up to 40% of referrals for gynecology units [1,2].

The common causes of chronic pelvic pain include
ovarian varicoceles, endometriosis, pelvic adhesions,
atypical menstrual pain, urologic disorders, irritable bowel
syndrome, and psychosocial issues. Pelvic varicoceles
are found in approximately half of the women with chronic
pelvic pain [3].

Currently, the diagnosis of PCS remains a challenge,
given that there are not universally accepted criteria for
enlarged pelvic venous vessels. In recent years, the
Symptoms — Varices — Pathology (SVP) classification
has been published for pelvic venous disorders, en-
compassing three domains: symptoms, varices, and
pathophysiology, while also including the anatomy of
abdominal and pelvic veins associated with hemodynamic
anomalies and etiology. This instrument, once validated,
could help to obtain homogeneous study groups with
unified diagnostic criteria [4].

In comparison with other techniques, transvaginal
ultrasound (US) is an easily accessible, nonionizing, and
minimally invasive technique. It allows for the measu-
rement of pelvic veins and blood flow identification in
real time [5].

Aim
The aim of the study was to analyze changes of pelvic
veins in patients with pelvic congestion syndrome before

and after surgical intervention using the transvaginal US
method.

Materials and methods

The study included 35 patients which underwent surgical
treatment using open surgery and endovascular proce-
dure between April 2019 and February 2022 with pelvic
congestion syndrome.

Inclusion criteria: female, age 18 years or more,
symptomatic pelvic venous disorders, and chronic pelvic
pain more than 6 month, indications for surgical correc-
tion, no significant comorbidities or contraindications for
surgery intervention.

Exclusion criteria: male, age under 18 years, asymp-
tomatic pelvic venous disorders, significant comorbide
pathology, active oncopathology, contraindications for
surgical intervention.

All patients are women. The mean age of the patients
was 43.5 + 9.0 years (from 27 to 55 years). The body
mass index (BMI) was 20.0 = 3.1. Pain manifestations
before surgery according to the visual analogue scale
(VAS) were 5 (from 4 to 8) points. The pain syndrome
had the following manifestations: abdominal pain was
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in 60 %, lumbar pain was in 18 %, pain in the left upper
quadrant —40 %, pain in the left flank — 25 %, pelvic pain
was observed in almost all patients and was 80%, which
usually increased after physical activity (Table 1).

To confirm the diagnosis of pelvic congestion syn-
drome, all patients underwent a standard diagnostic
algorithm: multispiral computer tomography (Toshiba
Activion TSX-031A), transabdominal ultrasound of the
pelvic and retroperitoneal veins (General Electric VIVID
7). All patients underwent transvaginal ultrasound of the
pelvic veins before surgery. A control examination was
performed after surgical treatment in 4-6 months.

The examination was performed on an expert-class
ultrasound system “Toshiba Aplio 500” using all interna-
tional standards for transvaginal examination of pelvic
veins to evaluate the changes of illiac, paraovarian,
parametrial and ovarian veins from the left and from the
right in patients with pelvic venous disorders.

Patients were placed in the gynecological position
right after urinating in order to perform the assessment
with an empty bladder, as is usual procedure for gyneco-
logical ultrasonography assessment [6].

Pain was subjectively assessed based on a visual
analog scale (VAS) before surgical treatment and in 4-6
month after the intervention.

All 35 patients (100 %) underwent surgical treatment:
ligation of left ovarian vein using open access in 17
(49 %) cases, endovascular embolization of left ovarian
vein combined with sclerotherapy of pelvic veins in 18
(51 %) cases.

Results

The diagnosis of pelvic congestion syndrome was made
on the basis of clinical features and findings on compu-
ter tomography angiography. With transvaginal US we
examined all patients who underwent surgical treatment
and were clinically suspected with diagnosis of pelvic
congestion syndrome on the basis of complains and
physical examination. All patients had a history of chronic
pelvic pain for more than 6 months.

The diagnosis of pelvic congestion syndrome was
confirmed in all patients (100 %) during examination with
transvaginal ultrasound. Performing transvaginal US, we
evaluated such parameters as: the diameter of the iliac
veins, the diameter of the veins of the paraovarian plexus,
the diameter of the veins of the parametric plexus, as well
as the diameter of the ovarian veins. Also, we evaluated
flow direction (reflux) of the following veins with color
Doppler sonography.

We used diagnostic measurements of pelvic veins
which were dilatated and varicose changed more than 5-6
mm in diameter around the ovary and uterus (Table 2).

The diameter of the iliac veins on the right was
11.3 £ 1.6 mm, on the left — 11.4 + 1.6 mm, the diameter
of the paraovarian veins on the right was 5.9 + 1.6 mm,
on the left— 7.6 + 1.6 mm. The diameter of the parame-
trial veins was 5.4 + 1.6 mm on the right, 7.0 £ 1.8 mm
on the left. The diameter of the right ovarian vein was
5.9 + 1.6 mm, the diameter of the left ovarian vein was
8.4 + 1.8 mm with significant reflux in all cases (100 %).
After performing a diagnostic protocol which include CT,
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Table 1. VAS specification

L T N

Abdominal pain

Upper left quadrant pain

Lumbar pain
Pelvic pain

40 5 0 6
18 5 2 8
80 5 0 7

Table 2. Veins measurements (before surgery)

Parameter | Right,mm_| Reflux__| Lot mm_[Reflux _

lliac veins
Paraovarian plexus
Parametral plexus
Gonadal veins

1.3+16 - 1.4+16 +
59+16 + 76+16 +
54+16 + 7018 +
59+1.6 + 84+18 +

Table 3. Veins measurements (after surgery)

Parneter_ Right e Retus__ Lot mm_[Refux__

lliac veins
Paraovarian plexus
Parametral plexus
Gonadal veins

11.1+16 - 114110

52+1.2 - 57+14 -
54+13 - 46+1.8 -
56+1.0 - Not visualized -

Table 4. Comparison of vein sizes (before and after surgery)

Parameter Before intervention After intervention
Right, mm | Left, mm Right, mm | Left, mm

Paraovarian plexus
Parametral plexus
Ovarian veins

59+£16 76+16 52£12 57+14 <0.05
54+16 70£18 54£13 4618 <0.05
59+16 84118 56£1.0 Not visualized ~ <0.05

Table 5. Comparation of vein sizes in 2 groups (open and endovascular surgery)

Parameter

Paraovarian plexus
Parametral plexus
Gonadal veins

Open surgery Endovascular surgery
Right,mm __[Left,mm | Right,mm _|Left, mm _

5.25+1.17 5.75+ 1.40 5.05 + 0.86 5.80 £+ 0.84
540 +1.03 4.63+1.84 4.94 +1.08 4.89+1.20
5.68 £ 1.06 Not visualized  6.03 £ 0.91 Not visualized

transabdominal and transvaginal ultrasound, all patients
(n = 35) underwent surgery intervention.

49 % (n = 17) patients underwent open surgical
treatment in the volume of the ligation of the left ovarian
vein combined with sclerotherapy of pelvic veins. We
used an oblique-transverse retroperitoneal approach
on the left side of the abdomen after which the lower
third of ovarian vein was dissected in order to ligate
all its inflows to avoid recurrence of the disease. After
that we performed ligation of the ovarian vein with 2
ligatures — proximal and distal using a Prolene 5/0. A
3 % — 2 ml solution of ethoxysclerol was injected into
the distal end of the vein which was prepared according
to the standard method.

51 % (n = 18) of the patients underwent endovascular
procedure for correction of pelvic congestive syndrome.
We performed the intervention via right common femoral
vein under local anesthesia, with using a 5-Fr introducer.
Catheterization of the left ovarian vein was accomplished
with a 5-Fr Cobra catheter (Terumo Europe). After cath-
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eterization of left renal vein retrograde venography was
performed using Valsalva’s maneuver. We used embo-
lization coils (Tornado type in 11 cases, Nestor type in 7
cases) and installed them at the lower third of the ovarian
vein. After performing control venography we injected
3 % — 2 ml solution of ethoxysclerol during Valsalva’s
maneuver. At the end of the procedure a control veno-
graphy is necessary.

Afollow-up examination of all patients was performed
in 4-6 months after the intervention, including CT and
transvaginal US of the pelvic veins. The following results
were obtained during transvaginal sonography of the
pelvic and ovarian veins (Table 3).

The diameter of the right illiac veinwas 11.1 £ 1.6 mm,
on the left—11.4 £ 1.0 mm. The diameter of the paraova-
rian veins on the right was 5.2 + 1.2 mm; on the left —
5.7 £ 1.4 mm. The diameter of the parametrial veins on
the right was 5.4 £ 1.3 mm; on the left—4.6 £ 1.8 mm. The
diameter of the right ovarian vein was 5.6 £ 1.0 mm; the
left ovarian vein was not visualized due to its obliteration.
Reflux through the veins of the pelvis was not defined in
all patients after the intervention.

Comparing the size of the veins (paraovarian, pa-
rametral, ovarian veins) before and after the surgical
intervention, we obtained a statistically significant result,
which is shown below (Table 4).

All patients (n = 35) were interviewed according to the
VAS in the postoperative period. All patients were given
a choice on a scale from 0 to 10 (where 0 — pain was
absent, 10 — intolerable pain, which was relieved only by
analgesics). VAS was 1 point average (from 0 points to 2
points) in 4-6 months after surgical treatment.

We also compared the results of transvaginal ultra-
sound in different groups: group 1 — patients who under-
went open surgical treatment (ligation of the left ovarian
vein), group 2 — endovascular embolization. In both
groups, pelvic vein sclerotherapy was performed. It can
be noted that in the early postoperative period in patients
after open surgical treatment, a higher pain syndrome
was observed, which was decreased by small doses of
analgesics, which was associated with an external incision
of the skin (5-7 cm). Also, one of the advantages of endo-
vascular treatment was local anesthesia (2 % solution of
lidocaine), despite the fact that open correction requires
general anesthesia with mechanical ventilation, as well
as a longer hospitalization at the surgical department. But
our study showed that in the long-term follow-up period,
there was no difference in the advantages of one or the
other method of surgical treatment (Table 5).

Discussion

The causes of ovarian varicoceles are probably multifac-
torial, involving both mechanical and hormonal factors.
During pregnancy, the vascular capacity of the ovarian
veins may increase up to 60 times the normal value and
remain this way for months after delivery [7]. Although
an association between pelvic congestion syndrome and
pelvic varicosities has been known for many years, uncer-
tainty regarding its cause results in different therapeutic
approaches, producing variable results. Longterm clinical
studies revealed that coil embolization of patients with
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pelvic congestion syndrome had provided symptomatic
relief in 68—74 % of patients [8,9].

However, the proper diagnosis is often missed be-
cause women lie down for a pelvic examination. In this
position, the ovarian veins will not fill enough with blood
to reveal the vascular changes. It should be remembered
that a standard transvaginal US will not reveal vascular
changes and is reliable only when duplex Doppler mo-
dality is implemented [10].

Also, to confirm the diagnosis of pelvic venous disor-
ders, diagnostic laparoscopy is often used. Laparoscopy
is the most used diagnostic technique in women with
chronic pelvic pain. This direct visualization is an excel-
lent tool to exclude other pelvic pathologic conditions
such as extragenital endometriosis. It is, however, not
useful for varicose vein diagnosis because it requires
women to lie down for the procedure and involves in-
sufflations of carbon dioxide that conceals pathological
vessels and, as a rule, has unsatisfactory results [10].
Based on our experience, we also believe that laparos-
copy cannot be considered the golden diagnostic method
due to the reasons described above. Also, diagnostic
laparoscopy is a serious invasive intervention that can
be avoided using the diagnostic algorithm, including CT
and transvaginal US.

Transvaginal US may be the preferred first-line test to
investigate for other pathologies with a high probability of
visualizing the peri-uterine veins [11]. Whiteley M. S. et al.
evaluated the use of transvaginal US in the diagnosis of
pelvic congestion syndrome and proposed this to be the
new gold standard, however this diagnostic imaging mo-
dality is limited by the inability to demonstrate the course
of the ovarian veins and potential higher obstructions that
may include the Nutcracker phenomenon or May-Thurner
syndrome [12].

Itis also noninvasive, widely available, cost-effective,
and lacks the radiation or the use of contrast as compared
to other imaging modalities. The greatest benefit of this
modality is the dynamic feature where patients are able
to change position, as well, as perform the Valsalva
maneuver [11].

The current literature is lacking any prospective, ran-
domized controlled trials addressing the optimal imaging
diagnostic modality for pelvic congestion syndrome. There
are many case reports and small case series that utilize
various imaging modalities including ultrasound [11].

More recently, authors suggested that transvaginal
US could replace venography as the criterion standard
screening imaging method [13,14]. Unlike CT and MR,
ultrasound may be performed in a semiupright position
and with provocative maneuvers (Valsalva maneuver) to
best simulate anatomic conditions and accentuate venous
reflux for visualization [15].

Conclusions

1. Transvaginal US examination of the pelvic veins
is one of the key methods in the diagnosis of pelvic con-
gestion syndrome.

2. Transvaginal US is noninvasive, cost-effective,
widely available diagnostic method which can be
performed in a semiupright position with provocative
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maneuvers and position changes with all benefits of
position changes.

3. Transvaginal US of the pelvic veins must be com-
bined with other diagnostic methods such as CT and
ultrasound of the retroperitoneal veins to determine the
cause of the pelvic varicosities, which allow to plan the
correct treatment tactic and surgical intervention.

4. Transvaginal US of the pelvic veins can be con-
sidered the optimal method in patients for follow-up
examination after surgery intervention in 4-6 months.

5. Transvaginal US in our study in patients after sur-
gical treatment shows a regression of the manifestations
of varicose veins, as well as the presence of caudal blood
flow through the venous plexuses of the pelvis.
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