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Abstract

Pregnancy is a hypercoagulable state due to pro-hemostatic changes in the activity of coagulation factors and fibrinolysis and due
to progressively increasing pressure on the iliac veins from the growing uterus. Thus, it is not surprising that there is an increased
risk for thrombotic events and especially in the pelvic veins. With the trauma of delivery, and particularly caesarian section, the risk
is accentuated in the early days postpartum. Multiparity seems to be another risk factor, which may be due to the older age of the
patient. The epidemiology, risk factors, diagnosis, management and prognosis of iliac, ovarian and uterine vein thrombosis will be
reviewed here, with emphasis on the relation to pregnancy.
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bepeMeHHOCTb — 3TO COCTOSHME TUMepKoarynaLum, 06ycrioBNeHHOE NPOreMoCcTaTM4YecKMM M3MEHEHUAMI aKTUBHOCTU (0akTOpOB
CBEPTbIBAHWA U (PUOPUHONM3A, @ TAKXKE NPOrPECCUPYIOLLUM YBENNYEHNEM JABNEHUS HA NOAB3MAOLLHbIE BEHbI CO CTOPOHbI pacTy-
LLer MaTkn. Taknm 06pa3om, HeyaAMBUTESIbHO, YTO CYLLECTBYET MOBbILLEHHbIA PUCK TPOMOOTUYECKUX COObITUIA, 0COOEHHO B BEHAX
Masnoro Ta3a. Puck fBNseTCS NOBbILUEHHLIM B NMEPBbIe AHW NOCNEe POJOPaA3PELLUEHus, B YaCTHOCTH, NOCNE Kecapesa ceveHns. Ewe
OAHUM (DAKTOPOM puCKa SIBASETCA MHOrOMI0AME, KOTOPOe MOXET ObITb 06YCMOBMEHO 60Jee CTapLUM BO3PACTOM MaLeHTKN.
B HacTosLen paboTe pacCMOTPEHbI ANUAEMUONOrs, (DAKTOPbI PUCKA, ANArHOCTMKA, BeJeHNe 1 NPorHo3 TpomM603a noaBs3aoLL-
HOM, ANYHNKOBOW N MATOYHON BEH C DOKYCOM Ha 1X CBA3b C 6EPEMEHHOCTBIO.

Kniouesbie cnoBa: 6epeMeHHOCTb, NOCIEPOA0BON Nepuog, cuiapom Mas-TepHepa, TPOM603 AUYHUKOBOW BEHbI, TDOM603 MaTOM-
HOW BEHbl

Insa yutuposaunus: LLlynbmad C. Tpom603 BEH Manoro Tasa, acCoLUMPOBAHHbIA C 6EPEMEHHOCTbI. AKYLLEPCTBO, TMHEKOAOrns
u Penpogykuyms. 2021;15(5):627-632. (In English). https://doi.org/10.17749/2313-7347/0b.gyn.rep.2021.261.

Introduction / BBenenue than 1 % of DVT in the pelvic veins in a registry of over
5,000 patients [2]. Thus, one can approximate that

The American Obstetrician, Andra James, described in proportionally pelvic vein thrombosis is 10-fold more
2005 a cohort of 53 women with pregnancy-associated common in pregnant patient than in other populations.
deep vein thrombosis (DVT), and of those 6 (11) were The large pelvic veins are the common iliac, external iliac,
in pelvic veins [1]. This should be compared with less and internal iliac veins. Smaller veins include the ovarian,
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pudendal, superior and inferior gluteal, and obturator
veins as well as the rectal, vaginal, uterine, ovarian and
vesical venous plexus. A DVT that progresses from the
femoral vein into the iliac vein might often be classified as
a DVT of the leg (Fig. 1).
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Figure 1. The veins of the female pelvis [drawn by author].

PucyHoK 1. BeHbl XXeHCKOr0 Ta3a [pucyHoK aBTopal.

It should first of all be noted that in asymptomatic
women with low-risk pregnancy there is a high incidence
of thrombosis in the iliac or ovarian veins if they are
examined with magnetic resonance imaging (MRI).
A study with magnetic resonance venography in 30 such
patients after vaginal delivery showed definite evidence
of thrombosis in 30 %, probable thrombaosis in 27 % and
possible thrombus in 10 % [3]. The authors reasoned
that this could thus be considered a “normal” finding in
this context. Andra James surmised in an accompanying
editorial that these thrombi could play a physiological
role by reducing bleeding from the placental bed and
facilitating involution of uterus [4].

Iliac vein thrombosis and May-Thurner
syndrome / TpoM603 IOIB3OUTHOH BEHBI
U CHHApOM M»aga-Tepuepa

lliac vein thrombosis on the left side is frequently
associated with compression of the vein as it is crossed
over by the right common iliac artery with the lumbar
spine behind. This is the May-Thurner syndrome and
thrombosis can develop with or without pregnancy
[5]. The pressure on the thin-walled vein and the
pulsatile movements of the overlying artery cause
intimal hyperplasia in the vein, deposition of collagen
that transforms into fibrous tissue and progressively
decreased venous flow. Compression of the left iliac vein
by more than 50 % was seen on computed tomography
(CT) in 12 of 50 (24 %) patients that were examined
in the Emergency Room for abdominal pain, none of
whom had DVT [6]. Thus, the anatomical variant in itself
could be considered as normal rather than pathologic,
only resulting in DVT when additional risk factors are
present. Scoliosis may aggravate the condition [7],

as well as thrombophilic defects (see below) or other
hypercoagulable states, including pregnancy.

Clinical presentation / Knunnyeckas kaptuHa

In a literature review of 6 studies on patients
with May-Thurner syndrome that were treated with
endovascular thrombolysis and stenting the population
consisted of 72 % females [8]. The symptoms are, in
addition to the typical pain and swelling of the leg, also
general pain in pelvis or lower abdomen. It should be
noted that the iliac vein compression can result in other
pathologies than DVT, such as venous insufficiency,
venous claudication, lipodermatosclerosis and recurrent
superficial thrombophlebitis have been described [9].

Diagnosis / [lnarHoctuka

J.Y. Mei et al. reviewed 25 patients with May-Thurner
syndrome and undergoing 30 pregnancies at two hospital
sites [10]. The syndrome had been diagnosed pre-
conception in 14 (56 %) and antepartum in 6 (24 %).
Antepartum anticoagulation was prescribed for 96 %
of pregnancies in those two subgroups. An inheritable
thrombophilic mutation was diagnosed in 11 (44 %)
of the patients. The diagnosis in this cohort of patients
was achieved in equal proportions with ultrasonography,
venography, and MRI. Most patients will initially have
ultrasonography, but sometimes the iliac vein is difficult
to visualize, due to bowel gases or body habitus. In a study
of 181 patients with suspected DVT, the external iliac vein
could not be examined in 21 %, whereas for the common
iliac vein there was failure in 53 % [11]. More sensitive
exams are GT and MRI, but intravascular ultrasound
provides the best illustration of the morphology of the
venous lesion, the degree of stenosis, and the calibration
of the vein prior to insertion of a stent [9].

Therapy / Tepanus

Treatment of the DVT in May-Thurner syndrome
depends on the duration and severity of the symptoms
and the extent of the thrombus. With short duration
and extensive thrombus an aggressive approach is
often recommended to reduce the risk for severe post-
thrombotic syndrome [9]. Surgical thrombectomy has
been abandoned and replaced by catheter-directed
thrombolysis and subsequent stent insertion. All patients
should receive heparin or low-molecular-weight heparin,
followed by oral anticoagulation and early mobilization.

Ovarian vein thrombosis / Tpom603
SIMYHUKOBBIX BEH

The ovarian venous plexus, which communicates with
the uterine venous plexus, merges into the right ovarian
vein that empties directly into inferior vena cava just below
the right renal vein, and into the left ovarian vein that
drains into the left renal vein. J.J. Baka et al. described in
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1989 2 patients with ovarian vein thrombosis and noted
that the occluded vein could increase 4-fold in diameter,
up to 8 cm, which is probably possible due to the thin
adventitia layer [12].

Epidemiology and risk factors / Inugemvonorus
¥ hakTopbl pUcKa

In a case-control study from the Mayo Clinic 219
cases with ovarian vein thrombosis were diagnosed.
During the same 15-year period 13,417 female cases
with DVT in the leg were identified, which is 61-fold more
[13]. Over each 5-year period the number of cases with
ovarian vein thrombosis diagnosed increased steadily and
sharply. Most of the cases had underlying malignancy
(44 %) compared to 21 % in a control group with leg
DVT, matched for sex and age. However, association
with pregnancy showed a trend to higher proportion
for ovarian vein thrombosis than for leg DVT — 12 % vs.
7 %, whereas the proportion related to hormonal use
was similar in the two groups. Infection was significantly
more common for ovarian DVT, whereas trauma was
less frequent in comparison with leg DVT. Whereas leg
DVT was significantly more common on the left side in
this female control group, the women with ovarian vein
thrombosis showed a trend to more on the right side.
0Of 42 patients with ovarian vein thrombosis and tested for
thrombophilic defects, only 6 (14 %) had positive results
(lupus anticoagulant — 3; factor V Leiden — 2; antithrombin
deficiency — 1). In a Canadian retrospective study of 47
patients with ovarian vein thrombosis, 45 cases had
information regarding thrombophilia and a defect was
known in 4 (9 %) of those (factor V Leiden — 3; protein C
deficiency — 1) [14]. More than half of the patients in this
study had a concomitant infection, usually endometritis.

The risk of ovarian vein thrombosis in pregnancy has
been reported as 0.01 to 0.05 % (Table 1). In a study
from Parkland Hospital in Texas, including almost 45,000
deliveries, 15 (0.03 %) developed septic ovarian vein
thrombophlebitis [15]. A study from Louisiana reviewed
more than 60,000 records from deliveries during 1980-
1989 and found 30 patients with ovarian vein thrombosis,
for an incidence of 0.049 % [16]. In another study of
over 40,000 women post-partum during 4 years at Sheba
Medical Center in Israel, 13 cases (0.04 %) with ovarian
vein thrombosis were identified [17]. The incidence was

Table 1. Incidence of postpartum ovarian vein thrombosis.

higher with caesarian delivery (0.1 %) and the highest with
caesarian twin delivery (0.67 %). Half of the patients had an
infection as additional risk factor. It is thus likely that both
traumato the ovarian veins and local (or remote) infections
can induce endothelial injury. Thrombophilic defects were
found in 3 (23 %) of the patients (prothrombin G20210A
mutation, double heterozygosity for factor V Leiden and
prothrombin mutation, and cardiolipin antibodies in
1 each) [17]. Other, pregnancy-specific etiologic factors
are the physiological uterine dextrorotation during
pregnancy, resulting in compression of the right ovarian
vein against the pelvic brim, and length of the right ovarian
vein with valve incompetence or lack of valves, and post-
partum dilatation of the vein with sluggish flow [18].

Pulmonary embolism was diagnosed in 1 of 26
pregnancy-related in the Mayo Clinic study, 0 of 15 on
the Parkland Hospital study, 0 of 13 in the Sheba medical
Center study, and 3 of 45 in the Canadian study [13-15,
17], but extension into inferior vena cava occurred in
4,1 and 9 patients, respectively, among the latter three
cohorts, respectively [14, 15, 17].

Clinical presentation / Knunuyeckas kaptuHa

The clinical picture, as described by D.R. Dunnihoo et
al., adding their 30 cases to 128 from previous literature,
is characterized by low abdominal pain on the side of the
affected vein in 67 %, fever in 80 %, nausea in 23 %, ileus
in 22 % and vomiting in 12 % [16]. They also reported
that of the abdominal findings, a palpable abdominal
mass (cord-like) was the most typical and present in 46 %
of the patients. In addition, there was often tachycardia
and fever. Leukocytosis was a common laboratory finding.

A. Rottenstreich et al. reviewed all cases with ovarian
vein thrombosis from 5.5 years at three university hospital
in Israel and found that the pregnancy-related patients in
comparison with non-pregnant women had more often
acute symptoms and fever but less often nausea, vomiting
and anorexia [19]. The pregnancy-related also had more
often leukocytosis and elevation of lactate dehydrogenase.
There was a trend to lower prevalence of thrombophilic
defects in the pregnant patients (20 % vs. 43 %). They
also noted that multiparity was typical, with an average of
3.6 children. The patients presented with symptoms after
a mean of 6 days, with a range of 2-37 days after the
delivery.

Tabnuua 1. HactoTa BCTpe4aemMOoCTM NOCNEPoA0BOro TPOM603a ANYHUKOBON BEHbI.

Reference Country, years Deliveries, n Thrombesis, n (%)
Ccbinika CrtpaHa, rofbl Pogbl, n Tpom603, n (%)
Dunnihoo D.R. et al. [16] USA, 1980-1989 60,585 30 (0.049)
Brown C.E. et al. [15] USA, 1991-1994 44,922 15 (0.033)
Salomon 0. et al. [17] Israel, 2004-2007 40,353 13(0.032)
Rottenstreich A. et al. [19] Israel, 2000-2015 ~ 500,000 60 (0.012)
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Diagnosis / [luarHocTuka

Before the availability of ultrasonography, GT and MRI,
ovarian vein thrombosis was misdiagnosed as acute
appendicitis in 24 % of reported cases [16]. In the Texas
cohort from 1991 to 1994 and in the Israeli cohort from
2004 to 2007 CT was used for diagnosis in all patients
[15, 17]. For the patients in the Israeli cohort from 2000
to 2015, CT was used in 92 %, ultrasonography in 5 %
and MRI'in 3 % [19]. A comparative study of 3 diagnostic
techniques — transabdominal ultrasonography, CT and
MRI — was performed in 76 women with post-partum
fever for 5 days and poor response to antibiotics [20].
Twelve women did not complete all 3 techniques, and
when at least 2 techniques demonstrated a thrombus
it was considered true positive. Likewise, with at least
2 techniques not showing a thrombus it was defined as
true negative. Whereas CT and MRI depicted both ovarian
veins in all patients, ultrasonography failed to find the right
ovarian vein in 48 % and the left in 77 %. Ovarian vein
thrombosis was identified in 12 women. The sensitivity
and specificity was for MRI 92 % and 100 %, respectively
and for CT 100 % and 99 %, respectively. The authors
commented that the MR-technique improved during the
years of the study (1991-1995) and it has certainly been
further enhanced after that.

Management / TakTuka BefieHus

Before 1990 72 % of reported patients with post-
partum ovarian vein thrombosis had an invasive procedure
as part of their management — ovarian vein excision in
48 %, ligation in 17 % and vena cava ligation in 7 % [16].
Anticoagulation with heparin was given to 83 % and
antibiotics to 92 %. The study from Texas in the 1990’s
included a small randomized trial with 8 patients assigned
to antibiotics alone and 6 patients to antibiotics plus
heparin [15]. The duration of fever was similar in the two
groups and no patient suffered any complications during or
after the hospitalization. In the Mayo Clinic cohort (1990-
2015) anticoagulation was used in 54 % of the women
with ovarian vein thrombosis, typically with transitioning
to warfarin and continued for about 3 months [13]. In the
more recent cohort from Israel (2000-2015) essentially
all patients were anticoagulated (98.6 %), whereas only
half received antibiotics [19]. Invasive procedures were
not mentioned in these latter studies.

Prognosis / lporuos

In 1917, C.J. Miller reviewed 182 cases of untreated
pelvic pyemia, who did not have ligation or excision of
the affected pelvic vein and the mortality was 52 % [21].
C.J. Lenz et al. noted in the Mayo Clinic study that the
risk of recurrence, despite the fact that half of the patients
were not anticoagulated, was similar to that in a control
group with leg DVT (2.3 and 1.8 per 100 patient-years,
respectively) during a median follow-up of 1.2 years
[13]. One of 26 patients with pregnancy-related ovarian

vein thrombosis had a recurrence. In the Israeli study by
A. Rottenstreich et al., follow-up was performed with CT
(n = 54) or with ultrasonography (n = 20) after a median
of 5 months [19]. The thrombus had resolved in all those
patients and none of the 60 patients with pregnancy-
related ovarian vein thrombosis had a recurrence.

Uterine vein thrombosis / Tpom603
MATOYHBIX BEH

The uterine venous plexus intertwines cranio-laterally
with the ovarian venous plexus on each side and
eventually draining into the ovarian veins, and caudally
with the vaginal venous plexus and then draining into
the uterine vein on each side, and those drain into the
internal iliac veins. There are hardly any publications on
uterine vein thrombosis in pregnancy. Some cases in non-
pregnant women with uterine myoma have been reported,
and the thrombus can then be misdiagnosed as cystic
degeneration of myoma [22].

Uterine vein thrombosis was observed on transvaginal
ultrasonography in 39 of 1383 (3 %) non-pregnant
women that were examined for a number of other reasons
[23]. Independent risk factors for such a finding were
family history of venous thromboembolism (odds ratio
[OR] = 8.74; 95% confidence interval [Cl] = 1.65-46.4),
multiparity (OR = 5.75; 95% ClI = 2.10-15.7), varicose
veins on the legs (OR = 3.15; 95% Cl = 1.32-7.49), and
recent surgery (OR = 3.10; 95% Cl = 1.19-8.07).

The first report on pregnancy-related uterine vein
thrombosis is probably one by J.D. Douketis et al. in 1997,
describing the case of a 22-year-old female who, after
uneventful pregnancy and vaginal delivery, presented
with right lower abdominal pain, fever and rigors on the
5™ day post-partum [24]. On ultrasonography a round,
solid adnexal mass on the right side with surrounding
fluid were seen, and when the patient failed to respond
to 48 hours of treatment with antibiotics, adnexal torsion
was suspected. Therefore, laparotomy was performed and
a venous thrombus was found, 3 cm at the widest and
between the base of the uterus and the right uterine tube.
Treatment was changed to intravenous heparin and the
symptoms abated after 48 h.

In 2003 Z. Leibovitz et al. described 4 cases with
uterine vein thrombosis detected in the first half of
pregnancy [25]. The women did not have any symptoms
of thromboembolism. The authors described how the
echogenic structures look round (10-16 mm in diameter)
on transverse views of transvaginal ultrasonography but
are elongated in other views. Golor Doppler demonstrated
blood flow around the thrombi. Transabdominal
ultrasonography failed to identify the thrombi, whereas
MRI could support the diagnosis but appeared inferior to
transvaginal ultrasonography.

D. Mavrelos et al. published in 2013 a case series with
6 women, diagnosed by transvaginal ultrasonography

m http://www.gynecology.su



Schulman S.

with uterine vein thrombaosis, 2 of which were related to with external compression — May-Thurner syndrome,
pregnancy [26]. The first of those had early pregnancy but far from all patients with evidence of compression
loss and the second had ectopic pregnancy, causing develop thrombosis. Catheter-directed thrombolysis and
compression of the uterine vein with a free-floating subsequent stent insertion is recommended for severe
thrombus distally. cases. Qvarian vein thrombosis occurs in 0.01-0.05 % of
The patientsinthese reports were uniformly investigated pregnancies, typically post-partum and in at least half of
for thrombophilia, and the results are summarized in the cases in association with an infection. It can in a small
Table 2. All patients with pregnancy-related uterine vein proportion of cases extend into the inferior vena cava
thrombosis were treated with anticoagulation, initially with and/or cause pulmonary embolism. Diagnosis is
heparin/low-molecular-weight heparin and transitioned to preferably established with MRI or CT. The guidelines of
warfarin for 3 months [24-26]. the Society of Obstetricians and Gynaecologists of Canada
recommends treatment with antibiotics and suggests
Conclusion / 3akr0uenue treatment with anticoagulants. In contemporary cohorts
the patients with ovarian vein thrombosis were, however,
Pregnancy-related pelvic vein thrombosis includes iliac, almost uniformly anticoagulated for about 3 months [27].
ovarian, and uterine vein thrombaosis. lliac vein thrombosis Pregnancy-associated uterine vein thrombosis is extremely
can be isolated or part of a more extensive thrombus in rare. Itis best diagnosed with transvaginal ultrasonography.
the leg. Left iliac vein thrombosis is often associated Management is typically with anticoagulants.

Table 2. Thrombophilia investigations in patients with uterine vein thrombosis.

Tabnuua 2. lccnenosanns cnyyaes TpOMOODUIAM Y NALMEHTOK C TPOMBO30M MATOYHON BEHBbI.

poxdoy pue A30[090UAn) ‘so11191sq() [EEINEE1 M VN K414

Reference Etiology . Cases with thrombophilia Types
Ccbinka Jtuonorus Cnyyau Tpombochunmu Tunbl
Douketis J.D. et al. [24] Postpartum 1 0
[Tocne pofos
Leibovitz Z. et al. [25] Pregnancy 4 0
bepemeHHble
Mavrelos D. et al. [26]* Pregnancy 2 1 aCL
bepemeHHble aKn c
Non-pregnant 4 2 Protein S deficiency (1), prothrombin (@)
gene mutation (1) 2.
HebepemeHHble Oedouumt npotenHa S (1), myTaums Q
reHa npotpomoéuHa (1) =]
AminT. et al. [23] Non-pregnant with routine Protein C deficiency (1),
gynecology assessment protein S deficiency (1),
lupus anticoagulant (1),
39 5 aCL IgM (1), ap,-GP1 IgM (1)
HebepemeHHble, [Nedouumnt npotenna C (1), geconunt
PYTUHHOE THEKONornye- npotenHa S (1), BONYaHOUHbI
cKoe obcnepoBaHue aHTukoarynsHT (1),
aKJTIgM (1), aB,-GP1 IgM (1)

Note: aCL - cardiolipin antibodies; af3,-GP1 - p,-glycoprotein 1 antibodies.
*Two additional patients were heterozygous for the thermolabile variant of methylene tetrahydrofolate reductase C677T, which is of
questionable clinical significance.

lpumeyanne: aKJ1— aHTnTena K KapanonnnuHy; ap,-GPl — antutena K f,-rmukonpotenHy 1.
*Elije iBe nayneHTKn Oblin reTepo3nroTHbIMU 110 TePMOIAbUTILHOMY BapUaHTy METUIEHTETPparnapogonarpenyktass C677T, yTo umeer
COMHUTETIbHOE KITMHNYECKOE 3HAYEHNE.
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