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LOWER EXTREMITY VEIN THROMBOSIS AND ITS CONSEQUENCES IN STROKE RECOVERY PERIOD
Orlova EV &2, Berdalin AB, Lelyuk VG
Federal Center of Brain Research and Neurotechnologies of the Federal Medical Biological Agency, Moscow, Russia

Post-stroke lower extremity vein thrombosis can be the reason behind complications of embolic nature and death. This study aimed to investigate the influence of
provoking factors, frequency and localization of acute thrombosis, post-thrombotic changes in the lower extremity veins during stroke recovery period. The study
involved 1315 patients, 885 (67.3%) male and 430 (32.7%) female, ages 18-94 years, mean age 59.23 + 13.7 years. All participants underwent lower extremity
venous duplex scanning in the early and late stages of stroke recovery period. We found no evidence of interconnections between presence of signs of thrombosis
and/or its consequences and the pathogenetic variant of stroke the patient had. Acute deep vein thrombosis was diagnosed significantly more often (p < 0.05) in
the early stage of stroke recovery period. The frequency of acute lower extremity vein thrombosis was 7.8%, post-thrombotic changes — 5.6%. Isolated lesion
of the lower leg veins was the most common complication associated with deep veins (49.6%). We have discovered a significant relationship between the side of
lower extremity paresis (plegia) of and the side of deep vein thrombosis (o < 0.001). No relationship was found between lower extremity superficial and deep vein
thrombosis and use of anticoagulants and antiplatelet agents (o > 0.05). Excess body weight was associated with damage to the lower extremity proximal veins
(o < 0.05). Women had lower extremity vein thrombosis significantly more often (o < 0.05). Repeated lower extremity venous duplex scanning upon admission to
the rehabilitation hospital allowed reducing the risk of venous thromboembolic complications that may develop during the stroke recovery period.
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TPOMBO3 BEH H/XKHUX KOHEYHOCTEN U EFO NOCEACTBUA
B BOCCTAHOBUTEJIbHOM NMEPUOAE NHCYJLTA

E. B. Opnosa = A. b. bepaanuH, B. I". Jlentok
DepepanbHbili LIEHTP Mo3ra ¥ HepoTexHonormin GeaepanbHOro Meguko-bronorndeckoro areHTcTea, Mocksa, Poccust

TpOMO03 BEH HIPKHINX KOHEYHOCTEN, Pa3BMBAIOLLMIACA NMOCNE NEPEHECEHHOIO NHCYBTA, MOXET ObITb MPUYNHON SMOONMHECKUX OCNOMXHEHI 1 IETA/TIBHOMO MCXoda.
Llensto nccnenosaHvst 66110 U3y4nTb BIUSHE NMPOBOLWIPYIOLLMX (hakKTOPOB, YacTOTy 1 NOKanM3aLio OCTPOro TpoM603a 1 MOCTTROMOOTUHECKIX N3MEHEHIA BEH
HVKHVX KOHEYHOCTEl B BOCCTaHOBWTENBHOM Meprioae MHcynsta. Y 1315 naumeHToB B paHHEM W MO3OHEM BOCCTaHOBUTENBHOM MEPUOAE VHCYNbTa MPOBEAEHO
OYNNeKCHOe CKaHMPOBaHME BEH HVDKHUX KOHEYHOCTEN, 1X KOTopbIX 885 (67,3%) MyxunH 1 430 (32,7%) »eHlwmnH B Bo3pacTe 18-94 rofa, cpefHuii Bo3pacT
59,23 + 13,7 ropa. MNMokasaHo, YTO BbISIBNEHME MPU3HaAKOB TPOMB03a /NN ero NOCNeACTBUA He B3aMMOCBSI3aHO C MaToreHeTUHECKIM BapuaHTOM ULLIEMUYECKOro
MHeynbTa. [locToBepHO Yallle (p < 0,05) ocTpbi TPOMBO3 MYBOKMX BEH OTMEYEH B paHHEM BOCCTaHOBUTENBHOM NepUoae MHCYMBTa. HacToTa ocTpbIX TPOMO0308B
BEH HVPKHMX KOHEYHOCTEN cocTaBuna 7,8%, NOCTTPOMOOTUHECKMX M3MeHeHWn — 5,6%. Hanbonee HacTo (49,6%) cpeaun nopaxkeHuii rmybokmx BeH Habnoganm
N30/IMPOBaHHOE NMopaxkeHne BeH roneHr. ObHapy»eHa [OCTOBEpHas B3aMOCBSI3b MEXX Yy CTOPOHOW napesa (Merun) HXKHe KOHEYHOCTI 1 CTOPOHOM TpoM603a
rny6oKnx BeH (o < 0,001). B3ammocBsav Mexxay TPOMOO30M MOBEPXHOCTHBIX M FyOOKMX BEH HPKHIX KOHEYHOCTEV 1 MPUEMOM aHTUKOArysHTOB 1 Ae3arperaHToB
BbIABNEHO He ObIo (p > 0,05). M3bbiTo4Has Macca Tena 6bina accoLmmpoBaHa C MOPaXkeHeM NPOKCUMaUTbHBIX OTAENOB BEH HIPKHMX KOHeYHoCTel (p < 0,05).
Y XEHLLUMH TPOMOO03 BEH HIKHUX KOHEYHOCTEN Habnopan 4OCTOBEPHO YHalle (p < 0,05). PesynsraTbl MOBTOPHOMO AyMNEKCHOMO CKaHMPOBAHUS BEH HUXKHIX
KOHEYHOCTEN NP MNOCTYMNEHNN B peabUnnTaLMOHHBIA CTaLUmoHap MO3BOMMAN CHU3WTb PUCK BEHO3HbIX TPOMOO3IMOOINHECKNX OCNOXKHEHWIA Y NaLWIEHTOB B
BOCCTaHOBUTENIbHOM MEPUOAE NHCYbTA.

KntoyeBble croBa: VHCY/LT, peabunmTauysi, BEHO3HblE TPOMBOIMBONHECKINE OCNIOXKHEHNS!, TPOMOO3 BEH HKHX KOHEYHOCTEN, BOCCTAHOBUTESbHBIM NEpUoa,
VHCYNBT, UMMOBUM3aLmns

®PuHaHCMpOBaHMe: 1CCnefoBaHre BbINOMHEHO B paMkax focynapcteeHHoro 3agaHnst Ne388-00083-22-00 ot 30.12.2021, permcTpaunoHHbiin Homep HVIP
122022100113-7 ot 21 dheBpansd 2022 1.

Bknap aBTopos: E. B. Opnosa — 0630p nutepatypsl, paboTta ¢ 6a30i AaHHbIX, HanucaHue ctaten; A. B. BepganuH — paboTa ¢ 62301 AaHHbIX, CTATUCTUHECKas
obpaboTka faHHbIX, HammncaHue ctatbu; B. I Jlentok — nnaHMpoBaHve 1 pyKoBOLACTBO MCCNEAOBaHNEM, MOUCK (PMHAHCOBbLIX MCTOYHUKOB AJ1S MPOeKTa,
penakTUPOBaHVE 1 CornacoBaHne UHabHOro BapyaHTa PyKOMyCH.

CobnioaeHne 3aTM4eCcKnX CTaHAapPTOB: NPOBEAEHNE CCNeaoBaHs Oblo 0fobpeHo aTnHeckM komutetoM GIBY «PLIMH» ®MBA Poccum (npotokon 3aceaaHns
Ne 01/19-09-22 oT 19 ceHTabps 2022 I.); BCe YHaCTHVKM UCCeaoBaHus noanvucani 4o6poBofibHOE MHEOPMIMPOBAHHOE coracue.

P><] Ons koppecnoHpeHuun: ExkatepuHa BnagummnposHa Opnosa
yn. OctpoBuTaHOBa, A. 1, ctp. 10, 117513, . Mocksa, Poccust; ekaterina.shlyk@gmail.com

Cratbsi nonyyeHa: 29.09.2022 CtaTtbsa npuHsATa K nevatu: 14.10.2022 Ony6nnkoBaHa oHnaiH: 27.10.2022

DOI: 10.24075/vrgmu.2022.053

BULLETIN OF RSMU | 5, 2022 | VESTNIKRGMU.RU




OPUTMHAJIbHOE NCCJIEOOBAHWE | ®JIEBOJIOIMNA

Embolic complications of venous thrombosis (ECVT) that
develop during the acute period of a stroke aggravate the
course of the disease and can cause death. Persons with
stroke are more likely to develop ECVT among all patients with
somatic disease (one of the highest risk groups) [1-4].

The significance of recovery period ECVT is at least
comparable to the acute stage ECVT, however, the former
were not investigated as thoroughly as the latter, despite the
fact that active rehabilitation with undiagnosed thrombosis
(primarily deep vein thrombosis, DVT) in the background may
be unsafe [5].

Immobilization is one of the main reasons behind slower
venous blood flow in stroke survivors. It hinders operation of
the lower extremity musculovenous pump system. In such
cases, the mobility is restricted due to the severe condition
and/or post-stroke paralysis and paresis, causing DVT [2, 6, 7].
It has also been established that the risk of ECVT increases
in the first three months after development of the stroke,
with immobilization recognized as the main predisposing factor
[8, 9]. It should also be taken into account that during the
SARS-CoV-2 pandemic, which partially overlapped this study's
patient recruitment stage, thrombosis in general becomes
a more frequently diagnosed disease (including the lower
extremity vein thrombosis [10, 11]), but if the disease was
never diagnosed with a PCR test, the fact of infection cannot
be established. Currently, there is limited information available
regarding the epidemiology, localization and factors influencing
the development of thrombosis during the stroke recovery
period [12, 13].

Despite the fact that clinical data confirm the relationship
between a stroke and development of ECVT, the strength of
this relationship and its dependence on time remain to be
clarified [8, 14].

Generally, further investigation of the interconnections
between historical, constitutional, clinical diagnostic parameters
and lower extremity vein thrombosis (and ECVT), as well as its
prevalence and peculiarities of localization in stroke survivors,
remains an urgent task.

This study aimed to investigate the influence of provoking
factors, frequency and localization of acute thrombosis, post-
thrombotic changes in the lower extremity veins during the
stroke recovery period.

METHODS

The study included data on 1315 patients describing early
and late stages of the stroke recovery period. All patients
underwent inpatient examination and treatment at the medical
rehabilitation departments of the Federal Center of Brain
Research and Neurotechnologies of Federal Medical Biological
Agency. Eight hundred and eighty five (67.3%) patients were
male, four hundred and thirty (32.7%) were female; the ages

ranged from 18 to 94 years, the being 59.23 + 13.7 years.
The inclusion criteria were: stroke less than a year ago;
3 point scored on the Rankin scale for neurologic disability;
submission of the results of duplex scanning done in other
medical establishment, together with a conclusion confirming
unimpaired patency of the lower extremity veins, such results
and conclusion serving to eliminate the ECVT development risk
during active rehabilitation. The patients had been recruited
from 2019 to 2021. The exclusion criteria were: no stroke
diagnosis in the discharge summary; signs of acute lower
extremity vein thrombosis discovered before admission to the
rehabilitation departments; over 3 points scored on the Rankin
scale for neurologic disability.

During the first days after admission to the medical
rehabilitation departments, all patients underwent lower
extremity venous duplex scanning. The scanners used for the
purpose were Epig 5 and Epiqg 7 (Philips; USA); the broadband
multifrequency linear transducer operated at the frequency of
3-12 MHz. The patients were immobilized post-stroke,
therefore, all examinations were performed with them in a
horizontal position. To detect thrombosis or post-thrombotic
changes, the veins (all accessible segments of superficial
and deep veins of both lower extremities) were subjected to
compression tests every 1-2 cm. When signs of thrombosis
and/or post-thrombotic changes were discovered, the factors
registered were the side of the lesion and its localization, which
could be great/small saphenous veins and their tributaries in
case of superficial veins and the following segments in case
of deep veins: external iliac vein (EIV) and/or common femoral
vein (CFV), popliteal vein (PV) and/or femoral vein (FV), deep
veins of the lower leg. Following the detection of signs of acute
thrombosis the patients were examined for flotation, and if that
was discovered, the length of the floating tip of the thrombus
was established.

All participants underwent transthoracic echocardiography
(Echo-CG) done with an Epig 7 scanner (Philips; USA) with a
broadband multifrequency sector transducer operating at the
frequency of 1-5 MHz.

In addition to the examinations mentioned above, the
program included a complex of neuroimaging tests, ultrasound
examinations of cerebral vessels and functional diagnostic
tests. The results of this complex are not described in this paper.

The data obtained were processed (statistical processing)
with the help of SPSS Statistics 26.0 (IBM; USA) and
R software 4.0.2 (R Core Team; Austria). The null hypothesis
was rejected at the level of significance of p < 0.05. Frequency
and proportion (in percent) were used to describe qualitative
and quantitative variables. Pearson's x? test or Fisher's exact
test enabled comparison of the frequencies of qualitative
dependent variables between categories of independent
(grouping) variables. For quantitative dependent variables,
the comparison relied on the Mann-Whitney test. A mixed

Table 1. The frequency of occurrence of varieties of ACVA and pathogenetic variants of ischemic stroke (according to the TOAST classification [15]) in the participants

of the study

Type of stroke Frequency, people Share, %

Hemorrhagic stroke 8 0.6
atherothrombotic 465 35.4

cardioembolic 171 13

Ischemic stroke (IS) lacunar 33 2.5
cryptogenic 623 47.4

other established etiology 15 1.1

Total 1315 100
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Table 2. Frequency of acute thrombosis and post-thrombotic changes in lower extremity deep and superficial veins

Nature of changes of the lower extremity veins Frequency, people Share, %
No 1293 98.3
Acute superficial vein thrombosis
Yes 22 1.7
No 1234 93.8
Acute deep vein thrombosis
Yes 81 6.2
No 1279 97.3
Post-thrombotic changes of deep veins
Yes 36 2.7
No 1278 97.2
Post-thrombotic changes of superficial veins
Yes 37 2.8
Total number of patients Total 1315 100

linear model allowed performing a joint analysis of the effect of
gender and body mass index (BMI) on the signs of acute deep
and superficial vein thrombosis (SVT).

RESULTS

All patients recruited for the study suffered a stroke. In 193
(13.8%) cases it was a second stroke. Depending on the time
elapsed from the acute cerebrovascular accident (ACVA), 882
participants (67 %) were established to be at the early stage of
the stroke recovery period (up to 6 months) and 433 people
(83%) were at the late stage thereof (up to 2 years). Table 1
presents characteristics of the types of stroke.

Lower extremity venous duplex scanning revealed echographic
signs of deep and superficial vein thrombosis and consequences
thereof in 176 (13.4%) patients (Table 2).

We did not discover a significant correlation between
pathogenetic variant of IS and the frequency of diagnosed
lesion of the lower extremity veins (p > 0.05).

The incidence of acute lower extremity deep and superficial
vein thrombosis gradually decreased as the number of days
passed since the onset of stroke increased (Fig. 1 and 2).

Mann-Whitney test has revealed the stroke onset-
dependent differences between groups with and without DVT
to be significant (p < 0.05) (Fig. 3), while for acute superficial
vein thrombosis that was not the case.

Acute and post-thrombotic changes were considered
together in the context of analysis of localization of DVT/SVT
lesions and investigation of relationships between lesion
localization and various factors.

In total, 117 (8.9%) cases of damage to the lower extremity
deep veins (acute thrombosis and post-thrombotic changes)
were identified.

The most common (49.6%) type of lower extremity deep
vein damage were isolated lesions of deep veins of the lower
leg (posterior tibial, peroneal, sural veins) (Table 3). There were
no cases of damage to the anterior tibial veins registered in our
sample.

Seven (6.8%) out of 103 acute thrombosis cases involved a
floating thrombus apex, with the length thereof measuring from
7 to 45 mm, the mean being 29 mm.

Chi-squared test allowed identifying a significant relationship
between side of the lower extremity paresis (plegia) and side of
DVT (p < 0.001). No such relationship has been discovered for
superficial veins (p > 0.05).

Exact T-test allowed identifying significant differences
in body weight between groups of patients with distal and
proximal deep vein lesions. Individuals with a larger body
weight had lesions in the proximal vein segments significantly
more often (p < 0.05) (Fig. 4).
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A total of 59 (4.5%) cases of damage to the main superficial
veins (acute thrombosis and post-thrombotic changes) were
identified. Table 4 shows the frequency of lesion detection in
specific main superficial veins.

Correlation analysis did not reveal significant relationship
between SVT/DVT and use of anticoagulants (rs = 0.045 at
p = 0.103; rs = 0.154 at p = 0.113) and antiplatelet agents
(rs =—0.036 at p = 0.195; rs =-0.058 at p = 0.067).

Patient groups without echographic signs of damage to
the lower extremity veins and with signs of acute thrombosis
or post-thrombotic changes in the superficial and deep veins
were compared in search for gender-specific dependencies.
The chi-squared test revealed that female patients suffer
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Fig. 3. Manifestations (signs) of DVT depending on time elapsed since the onset
of stroke

damage to the lower extremity veins significantly more frequently
(0 < 0.05) (Fig. 5 and 6).

The mean BMI values associated with registered signs
of DVT were 25.68 for men and 28.44 for women, those
associated with SVT — 27.01 and 29.08, respectively. The
differences in BMI of male and female patients not significant
(o > 0.05). Two-way analysis that factored in gender and BMI
with signs of acute SVT/DVT has also revealed no significant
differences (p > 0.05), however, as a trend (p = 0.095), it was
established that female patients tend to suffer both SVT and
DVT more often as their BMI increases, while for male patients
this relationship is inverse.

In the study cohort, echocardiography (and CT) revealed
a single DVT case with signs of subclinical pulmonary artery
thromboembolia (PATE) that did not result in death.

After registration of signs of acute thrombosis of the lower
extremity veins, patients were prescribed anticoagulant therapy
or its course was adjusted, the part of the active rehabilitation
program associated with movement of lower extremities was
limited, intermittent pneumatic compression (if it was done
before results of the study have become available) that could
contribute to thrombus migration — canceled.

DISCUSSION

The conducted study contains information about an artificial
sample of people admitted to the specialized rehabilitation
departments for recovery treatment. At the selection stage,
the vast majority of patients had to meet a number of
requirements (see the study's inclusion criteria). Thus, the
studied cohort, despite being large, does not reflect the entire

Table 3. Localization of lower extremity deep vein lesions

post-stroke population, i.e., it represents such population to
a limited extent only.

The presence of SVT/DVT was one of the contraindications
for admission. Nevertheless, lower extremity venous duplex
scanning done at the Department of Ultrasound and Functional
Diagnostics of the Federal Center of Brain Research and
Neurotechnologies of the Federal Medical Biological Agency
upon admission has revealed a significant number of acute
thrombosis manifestation cases, which justifies the need for
lower extremity venous ultrasound examination during the
stroke recovery period, especially when a patient is admitted
for active rehabilitation procedures, which may raise objections
due to their economic "inefficiency."

The analysis of cost-effectiveness of routine lower extremity
veins ultrasound examination as a thrombosis diagnosing
effort [5] upon admission to inpatient rehabilitation has
shown that ECVT were established in 6.6% of patients, and
for asymptomatic patients that were diagnosed with DVT at
ultrasound screening the inpatient rehabilitation period was
shorter (p = 0.045 ), PATE incidence smaller (p < 0.001) and
emergency admissions less frequent (o = 0.002) than for those
who were diagnosed with thrombosis after the development
of clinical symptoms. The authors concluded that routine
ultrasound examination of the lower extremity veins upon
admission to the inpatient rehabilitation department improves
treatment outcomes while having no effect on the cost thereof,
which makes such examination a justified measure.

There is no homogeneity in the published data on the
frequency of DVT in acute stroke survivors, as well as in the
relevant information concerning early and late stages of the
stroke recovery period. On average, 12-15% of ACC patients
had clinical signs of DVT [2, 16]. There is evidence that less
then 10% of acute stroke survivors developed DVT, which had
no significant effect on the outcome at the 3 months mark [7].
In another study, DVT was a frequent complication of acute
stroke, and hemorrhagic stroke was associated with a higher
incidence of damage to the deep veins (DVT was diagnosed in
21.1% of ischemic stroke cases and in 28.5% of hemorrhagic
stroke cases) [12] . The frequency of lower extremity DVT in
patients with intracerebral hemorrhage was higher than in
ischemic stroke survivors, although not significantly [6].

The analysis of results of this study has revealed the incidence
of DVT (both acute and chronic) to be at 8.9%, incidence of
SVT — at 4.5% (totaling to 13.4%), while the incidence of acute
lower extremity vein thrombosis was at 7.8% (103 cases), these
value generally being lower that those reported earlier [2, 7, 12, 16]
but consistent with data from a study investigating incidence of
DVT in patients with acute stroke [7], where 8.7% of ischemic
stroke patients also had DVT. Repeated duplex scanning with
the aim to detect acute thrombosis of the lower extremity veins
may be associated with long-term transportation and forced

Localization Frequency, people Share, %

CFV/IIV/EIV 1 0.8
Combination of CFV/IV/EIV lesions with popliteal and femoral vein lesions 2 1.7
Popliteal and femoral vein 17 14.5
Combination of popliteal and femoral vein lesions and lesions of the deep veins of the lower leg 16 13.7
Isolated lesions of the deep veins of the lower leg (posterior tibial, peroneal and sural veins) 58 49.6
Combination of CFV/IV/EIV lesions and popliteal, femoral vein lesions and lesions of the deep veins of the lower leg 9 7,7
Lesion localization unclear 14 12

Total 117 100

Note: CFV — common femoral vein; IV — iliac veins; IV — inferior iliac vein; IVC — inferior vena cava.
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immobilization of patients at the pre-admission stage. Moreover,
the prevalence (and suddenness of occurrence) of venous
thrombosis in the inferior vena cava system may be affected by the
SARS-CoV-2 pandemic factors [10, 11]. In addition, the possibility
of diagnostic errors made at the medical establishments where
patients underwent examination for the first time should not be
disregarded. All acute thrombosis cases registered in our study
were associated with potentially elevated risk of development
of PATE, however, after adjustment of the rehabilitation tactics
treatment regimens, out of 103 acute thrombosis cases, signs of
subclinical PATE (as uncovered with echocardiography and CT)
were evident in one case only, with no fatalities.

Patients with longer hospital stays and more severe varieties
of stroke are known to be at greater risk of DVT [9, 17]. This is
especially important in connection with the peculiarities of our
sample, which included patients scoring 3 points on the Rankin
scale for neurologic disability, a factor potentially capable of
affecting the incidence of lower extremity vein thrombosis.

According to the literature, asymptomatic DVT was found
in 11.5% of stroke patients, with 85.9% of thrombi detected
in the distal segments of the lower extremity veins [9, 12, 13].
In the vast majority of patients (81%), thrombosis is localized
in the lower leg veins, isolated [6]. The data obtained in our
study also indicate a relatively higher incidence of isolated lower
leg deep vein lesions (49.6%) (combined with lesions in other
segments — additional 7.7%) compared with DVT of other
localizations (0.8-14.5%).

Ischemic stroke patients develop DVT more often. It
typically localizes in the paralyzed leg, however, with prolonged
immobilization, there is a risk of bilateral damage [2, 4].
According to some reports, ascending thrombosis and flotation
are registered mainly in paretic limbs [6]. Our study has also
revealed a significant relationship between the side of lower
limb paresis and the side of deep vein thrombosis.

There was no significant relationship discovered between
the pathogenetic variant of stroke and the incidence of lower
extremity vein damage, which is consistent with previously
reported data [6].

As the time elapsed from the onset of stroke increased,
the incidence of DVT and SVT in the study cohort decreased,
which is probably because of the peculiarities of the sample:
there were more individuals at the early stage of stroke recovery
period there. This specific feature could also have been
affected by the greater immobility of patients in the first weeks
and months after stroke before start of the active rehabilitation
phase.

According to a number of recent studies, long-term use
of direct oral anticoagulants (DOAC) for preventive purposes,
compared with combined low molecular weight heparin and
an oral vitamin K antagonist, did not cause recurrence of
ECVT and decompensated forms of venous insufficiency

ORIGINAL RESEARCH | PHLEBOLOGY

90

Body weight (kg)
o] [e2]
o [}

~
(6]

70

Distal segment* Proximal segment**

Damage to the lower extremity deep veins

Fig. 4. Body weight of patients depending on the lesion location in proximal and
distal segments of the lower extremity deep veins. Distal segment* — lesion of
the lower leg deep veins, proximal segment™ — lesion of the popliteal, femoral
and/or iliac veins with damage (without damage) to the lower leg veins

[18-20]. However, there were described isolated cases of
DOAC treatment ineffectiveness, mainly due to the individual
differences in concentration of the drug in blood plasma [21].
The results of this study show that there is no relationship
between development of lower extremity vein thrombosis
and use of anticoagulants and antiplatelet agents. Most likely,
this is due to the fact that the majority of study participants
have already been taking antiplatelet agents after the stroke
as part of the secondary prevention routine, and also received
anticoagulants with low molecular weight heparins as part of
the standard ischemic stroke therapy, i.e., the patients were
in relatively equal conditions or started anticoagulant therapy,
including with DOACs, after manifestation of the lower extremity
vein thrombosis signs.

The list of established stroke-associated vein thrombosis
risk factors includes immobilization, advanced age, obesity,
diabetes mellitus, a history of DVT, hereditary coagulopathy
[9, 22, 23]. This study has found that patients with a larger
body weight were significantly more likely to have proximal
segments of the veins affected by the disease. Probably, in
such cases, thrombus formation is additionally affected by
the factors associated with the increased intra-abdominal
pressure conditioned by visceral fat hypertrophy. These factors
can lead to compression of the ileofemoral segment with the
development of hypertension in the femoral veins and impaired
venous blood outflow from the lower extremity [22, 23].

The data in the reports describing incidence of lower
extremity vein thrombosis in men and women are conflicting.
For example, in 2020 it was shown that, disregarding factors
associated with the reproductive function of women, the risk
of the first vein thrombosis was twice as high in men than in
women [24]. Despite the efforts aimed at studying various
factors, the paradox of sex differences as they affect risk of
both new and recurrent vein thrombosis remained unexplained.

Table 4. Frequency of acute thrombosis and post-thrombotic changes detection in the main lower extremity superficial veins (various localizations)

Localization Frequency, people Share, %

Great saphenous vein (unilateral lesion) 19 32.2
Small saphenous vein (unilateral lesion) 18 30.5
Great saphenous vein (bilateral lesion) 3 5

Small saphenous vein (bilateral lesion) 8 13,6
Great and small saphenous vein 2 3.4
Great saphenous vein (bilateral lesion) and small saphenous vein 1 1.7
Lesion of superficial veins (unspecified localization) combined with damage to deep veins 8 13.6
Total 59 100
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There is another study that shows that men run higher risk of
first and recurrent vein thrombosis than women [25]. There
were suggested several explanations for the sex-associated
differences. Body height was the main factor explaining about
20% of the differences in the population-attributable share.
The alternative explanations suggested for the said differences
hypothesized about presence of X- or Y-linked mutations
or a gene mutation with a sex-specific effect [25]. However,
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