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Abstract. Long-term results of pathogenetically-grounded methods of treatment of patients with postthrombotic
syndrome of the lower extremities according to three-year follow-up. Orynchak V.A., Gudz O.1. The aim of this
study was to evaluate the effectiveness of surgical treatment using a modified method of correction of venous
hemodynamic disorders of the lower extremities by the state of function of the leg muscle pump during long-term follow-
up in the postoperative period of patients with postthrombotic syndrome of the lower extremities. 148 patients with lower
limb postthrombotic syndrome (CS5, 6, S, Es, As, d, p, Pr, LI by CEAP classification) were divided in two groups. The first
group included 71 patients, which were treated by traditional methods of surgical intervention (crossectomy and
venecseresis). The second group consisted of 77 patients who underwent closed separation of the perforating veins and
paratibial fasciotomy in the complex of surgical treatment. The function of the leg muscle pump was studied using three
methods: a 6-minute marching test measuring the circumference of the limbs, the amplitude indices of movements in the
ankle joint with a protractor, and electromyography using a multichannel electromyography with skin electrode
application. The quality of life was studied using the CIVIQ questionnaire, the severity of venous pathology by the VCSS
scale and disability rates by the VDS disability scale. The examination was performed before the surgery, after 1 year
and after 3 years of observation. In both groups of patients, there was a decrease in the basal levels of a 6-minute
marching test, the movement amplitude in the ankle joint, the electromyography indicators, the presence of a strong
correlation between these parameters, indicating venous dysfunction in the lower extremities. In the postsurgical period
(in I and 3 years), there was a reduced circumference of the legs during the marching test, an increased amplitude of
movements in the ankle joint and electromyography indicators — the mean and maximum amplitude of oscillations. In
patients of group II, the results were better than in patients of group I. In the pre-surgical period, a significant
deterioration of the life quality was observed in terms of the CIVIQ questionnaire, the severity of venous pathology — by
the VCSS scale and a decrease in working capacity — by the VDS disability scale in both groups. In the long-term
postsurgical period, there was an improvement of these indicators, more pronounced in patients of group Il. Clinical
study of long-term results of the closed separation of perforating veins and paratibial fasciotomy operation confirmed
the high efficiency of this method and allowed us to consider it as a pathogenetically-grounded method of surgical
treatment of patients with postthrombotic syndrome of the lower extremities.

Pedepart. Bingaseni pe3yJbTaT NaToreHeTHYHO OOTPYHTOBAHMX METO/IB JIIKYyBaHHSl XBOPHX HA MOCTTPOMOOTHYHMIA
CHHAPOM HHWKHIX KIHIIBOK 3a JaHuMH TpupiuyHoro cmocrepe:kenns. Opunuak B.A., TI'yn3 O.1. Memorw
docniodcents OY10 oyiHUmMU eheKMUBHICMb ONepamueHo20 JNiKY8AHHA I3 3ACMOCYBAHHAM MOOUPDIKOBAHO20 MemOOy
KOpeKyii nopyuieHb 8eHO3HOI 2eMOOUHAMIKU HUNCHIX KIHYIBOK 34 CMAHOM (YHKYIl M’A3080i nomnu 20MinKu npu
00820MpUBANIOMY CHOCHEPENHCEHHI 8 NICAAONEPaAYiUHOMY Nepiodi X80pux HA NOCMMPOMOOMUUHUL CUHOPOM HUNCHIX
xinyisox. I1io cnocmepesicennsam nepedysano 148 xeopux na nocmmpomoomuynuil cunopom Hudichix kinyieox (C3, 6, S,
Es, As, d, p, Pr, LI 32i0n0 3 mioicnapoonoio knacugpikayiero CEAP), siki 6yiu po3nooineni na 0si epynu. J{o nepwioi epynu
sanyueno 71 xeoputl, saxum Oyau nposedeHi mpaouyitiHi Memoou OnepamueHo20 GMPYYAHHS (Kpocekmomilo ma
senexzepes). [pyay epyny ckaanu 77 X60pux, AKUM Y KOMIIAEKCI ONepamugHo20 JiKy8anus OYio 3acmoco8ano 3aKpume
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PpOo3’€OHaHHA nepopanmHux eeH ma napamubianreHy gacyiomomiro. Ilposedeno euguenns Gynxyii m’a3060i nomnu
2OMINIOK 3a OONOMO20I0 MPbOX Memooig: 6-X8UNUHHOI Mapuiegoi npobu 3 BUMIDIOBAHHAM OKPYIHCHOCMI KiHUYIBOK,
NOKA3HUKIE — aMnuimyou pyxie y 20MIIKOBO-CIMYNHEBOMY Cyelobi 3d OO0NOMO2010 KYyMOMIpY, Hpo8edeHHs
eflekmpomiozpaghii' 3 BUKOPUCAHHAM 6A2ATNOKAHAILHOZO eNeKmpomiozpapa 3 HAWKIPHUM HAKIAOAHHAM eeKmpoois.
Busueno saxicmo ocumms 3a donomoeoro onumyeanvhiuxa CIVIQ, msickicmo eenosnoi namonoeii 3a wikanow VCSS,
empamy npaye30amuHocmi 3a WKaiorw 3nudicenns npayezoammocmi VDS. Obcmedicenns npogedeno 0o onepayii, uepes 1
pik ma uepes 3 poku cnocmepedsicenns. B 0box epynax xeopux i0snaueno 3uudceHHs O0a3anbHux pieHi6 NOKA3ZHUKIE 6-
XGUIUHHOT Maputegoi npoodu, amnaimyou pyxie y 20MIIKOBO-CMYNHEEOMY Cyenodi, NOKA3HUKIE eleKkmpomiocpadii,
HAABHICMb CUTLHOL KOPeNAYTl MIdIC YUMU RApamMempamit, wo ceiouums npo 6eHO3HY OUCPHYHKYIIO 8 HUNCHIX KIHYieKax. ¥V
niciaonepayitinomy nepiooi (uepez 1 ma yepe3 3 poku) 8i03HAUEHO 3MEHULEHHS OKPYIHCHOCII 20MIIOK NpU NPOBeOeHHi
Mapuiesoi npobu, 30i1bUieHHs . AMIIIMYOU PYXi6 y 2OMIIKOBO-CHIYNHEBOMY CYy2l00i ma NOKA3HUKIE elekmpomiocpagii —
cepedHboi ma MmakcumanvHoi amnaimyou xonusanv. Y Il epyni nayiewmie pesyromamu Oyau OOCHMOBIPHO Kpauyi
nopiguaHo 3 nayicumamu I epynu. B 06ox epynax xeopux y doonepayitinomy nepiodi 8UseieHo 3HayHe No2ipuileHHs AKOC
olcummst 3a nokaswuxkamu onumyesanrvruxka CIVIQ, msockocmi éeno3noi namonocii 3a wixanoo VCSS ma 3uudicenns
npayezoamuocmi 3a wikanow VDS. V eiooanenomy nicrisonepayitinomy nepiodi cnocmepieaioco NOKPAWjeHHs Yux
nokasHukis, oineut supasicene 6 nayicumis Il epynu. Kniniune susuenns s8io0anieHux pe3yiomamie 6UKOHAHH onepayii
3aKpUmMo20 po3 €OHAHHS NepOOPaHmMHUX 6eH ma napamudiaibHol gacyiomomii niomeepouno 6UCOKy epekmueHicmo
Yb020 Memooy ma 00360JI5€ B8ANCAMIU U020 NAMOLEHEMUUHO 0OIPYHINOBAHUM MEMOOOM XIPYP2iuHO20 NIKYEAHHS X60PUX

Ha ROCMMPOMOOMUYHUT CUHOPOM HUICHIX KIHYIBOK.

As of today, according to the international sta-
tistics, up to 83.6% of the world's population suffers
from chronic venous diseases (CVD) [10]. Patients
with postthrombotic syndrome (PTS) of lower
extremities occupy a large share in the structure of
CVD. By various authors, this disease affects from
1.5% to 5% of population. Among such patients,
people of working age from 20 to 50 years old
predominate [4, 11]. In case of no adequate treatment,
2-5 years later, half of patients with PTS develop
severe forms of CVD, including venous ulcers. And
if in European countries CVD are complicated by
trophic ulcers in 2% of cases, in Ukraine this figure is
much higher. Thus, according to the all-Ukrainian
epidemiological study "DETECT 1000", 7.4% of
patients were found to develop trophic venous
ulcers — healed C5 (4.2%) and active C6 (3.2%) [3].
It is caused by social and medical problems, as well
as surgeons’ usual passive attitude to these patients.
The presence of PTS of lower extremities reduces
patients’ life quality (LQ) and ends in their severe
disability complicated with trophic disorders and
venous ulcers [5].

Given that the tibial fasciocompression syndrome
plays an important role in pathogenesis of trophic
ulcers in patients with PTS of lower extremities, the
performance of closed separation of perforating veins
and paratibial fasciotomy will improve the prognosis
of CVD course [1]. However, the literature contains
no data on the results of long-term observation over
such patients. At the same time, there exist no clearly
developed and unified criteria for assessing the
quality of treatment of such patients [12]. Often, in
the postoperative period, despite the lack of clear
clinical signs of PTS of lower extremities, patients are
dissatisfied with their LQ. Therefore, when assessing
the quality of treatment, it is necessary to take into
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account both objective indices and subjective feelings
of patients, which finally determined the purpose of
our research work.

The purpose of research work was to evaluate the
effectiveness of surgical treatment using a modified
method of correction of venous hemodynamic disor-
ders of the lower extremities by the state of function
of the leg muscle pump during long-term follow-up
in the postoperative period of patients with post-
thrombotic syndrome of the lower extremities.

MATERIALS AND METHODS OF RESEARCH

Within the period from 2015 to 2020, 148 patients
with PTS of lower extremities were observed (C5, 6,
S, Es, As, d, p, Pr, LI according to international clas-
sification CEAP [7]); they were hospitalized to the
Vascular Surgery Department of the Ivano-Frankivsk
Regional Clinical Hospital.

The research was approved by the Biomedical
Ethics Commission of Ivano-Frankivsk national
medical university and was conducted in accordance
with the principles of bioethics set out in the WMA
Declaration of Helsinki — “Ethical principles for
medical research involving human subjects” and
“Universal Declaration on Bioethics and Human
Rights” (UNESCO).

The patients were divided into two groups. The
first group included 71 patients, mean age — 56.5+0.8
years (24 — men, 47 — women), who underwent tradi-
tional methods of surgery (crossectomy and venecse-
resis). The second group consisted of 77 patients,
mean age — 57.1+1.1 years (28 — men, 49 — women),
who underwent closed separation of perforating veins
and paratibial fasciotomy in the complex of surgical
treatment (Patent of Ukraine No. 115035 "Method of
treatment of postthrombotic syndrome of lower
extremities"), using the self-developed tools (Patents
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of Ukraine No.29760 "Device for separation of
fascia" and No. 46002 "Device for separation of
perforating veins"). Along with the main disease,
some patients were diagnosed with various comor-
bidities: coronary heart disease, atherosclerotic
cardiosclerosis detected in 23 (32.4%) patients of
group I and 24 (31.2%) patients of group II; hyper-
tension I-1I stages — in 20 (28.2%) patients of group
I and 23 (29.9%) patients of group II; obesity I-11
stages — in 11 (15.5%) patients of group I and 13
(16.9%) patients of group II; vegetative-vascular
dystonia by hypertensive type — in 4 (5.6%)
patients of group I and 5 (6.5%) patients of group
II. Consequently, both groups of patients were
statistically comparable in terms of gender, age,
concomitant pathology and the nature of venous
blood flow disorders (p>0.05). The control group
consisted of 40 healthy individuals showing no
signs of CVD, mean age — 55.7+0.9 years (15—
men, 25 — women).

The rationale for closed separation of perforating
veins and paratibial fasciotomy was both the literature
data [12] and our own results, indicating the deve-
lopment of chronic compartment syndrome with
dysfunction of the muscle pump in the late stages of
PTS. For this, in the upper third of the lower leg, 4 cm
from the medial edge and 2 cm from the lateral edge
of the tibia, vertical skin incisions 3-4 cm long were
made. After blunt separation of the subcutaneous
tissue, the fascia of the lower leg was cut longitu-
dinally along the entire length of the wound. At the
next stage, the spatula was alternately introduced into
the wounds subfascially to separate the perforating
veins and destroyed them towards the ankle joint over
the entire width of the lower leg. After compression
of the lower leg for 5 minutes to stop bleeding from
the severed perforating veins, the fascia was dissected
along both surfaces of the lower leg using a
fasciotome. The operation was completed by draining
both subfascial areas according to Redon, suturing the
skin and elastic bandaging. After surgery, patients
were prescribed strict bed rest for 5 days with the
appropriate appointment of low-molecular-weight
heparins for the prevention of venous thrombo-
embolism. The drains were removed the next day
after the operation. It should be noted that in both
groups there were no patients who underwent
autodermoplasty of the ulcer. Postoperative mana-
gement of patients in both groups included constant
adequate compression therapy, as well as standard
medical treatment. The choice of treatment was
guided by the recommendations of the world phle-
bological societies regarding the long-term pathoge-
netically justified use of the micronized purified
fraction of flavonoids in patients with CVD
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symptoms and the presence of trophic skin disorders
in particular [1].

Apart from the general clinical examination, all
patients underwent Doppler and Duplex examina-
tion — in order to diagnose and define the severity of
venous reflux in deep veins of the affected limb
(Logiq C-5, producer General Electric). The function
of muscle pump of tibia was studied using three
methods: a 6-minute march test along with measuring
the circumference of extremities; the amplitude
indices of movements in the ankle joint (AMAJ)
using a goniometer; electromyography using a multi-
channel electromyograph with cutaneous application
of electrodes (M-TEST 4, producer DX-Systems).

The protocol of a 6-minute march test was as
follows: the patient was placed in horizontal position
for 10 minutes with his lower limbs raised at the angle
of 45 degrees, and after that the circumference of his
right tibia was measured. Then the patient stood up
on his left leg and was standing in this position for 10
minutes without touching the floor with the right foot,
while the circumference of his right leg was re-
measured. Afterwards, the patient was suggested to
walk at a normal pace for 6 minutes and the circum-
ference of his right tibia was measured. Similarly, the
circumference of left tibia was measured [14].

During the research of AMAJ, the patient was placed
in horizontal position. The measurements were made
with the relaxed Achilles tendon, the knee joint was bent
for that. The measurements were performed using a go-
niometer, the foot was set in the position of extreme ex-
tension (dorsiflexion) and flexion (plantar flexion) [6].

Electromyography was performed by standard
methods: electrodes were put on the skin in the area
of calf muscle under study, whereas the indices of
bioelectrical activity of muscles were recorded. Then
the patient stood up on his toes, thus causing the
contraction of muscles involved in functioning of the
muscle pump, and the muscular activity was recorded
during physical exercises [9].

The parameters of LQ were studied using the
CIVIQ questionnaire [13]. This questionnaire inclu-
ded 20 questions. On the basis of the points collected,
the patients’ LQ was assessed for the previous four
weeks. But since the total score per each factor
depends on the number of questions, the scores
collected are difficult to be compared. Therefore, the
absolute scores are translated into a relative scale with
values from 0 to 100% by the formula:

a
X=
C—

x 100%,

where X — the rate of LQ, a — the actual score, b — theoretically minimal
score, ¢ - theoretically maximal score.
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Given that the worst LQ corresponds to a higher
score on this scale, the term "disease-related LQ
limitations" is used to describe the impact of this index.

Referring to the recommendations for assessing
the condition of patients with CVD of lower ex-
tremities, the American Forum of Phlebologists has
worked out the clinical scale of venous pathology —
VCSS (Venous Clinical Severity Score) and the scale
of working ability reduction — VDS (Venous Disability
Score) [8]. These scales are reliable and clinically
convenient, so that they allow to quantify the results of
surgical treatment of PTS of lower extremities.

All the studies were performed after admission to
hospital and before surgery, also 1 and 3 years after
surgery during follow-up examinations.

The statistical processing of the results obtained
was performed using the statistical analysis program
STATISTICA 6.1 (StatSoft Inc., serial number
AGAR909E415822FA). Student's t-criterion was
used to compare the quantitative indices. Correlation
analysis was used to establish the dependencies. The
statistically significant level of reliability was
considered p<0.05 [2].

RESULTS AND DISCUSSION

All patients had a history of deep vein thrombosis,
and during duplex examination, pathological blood
reflux was found in the femoral (3.5+0.4 sec.), popli-
teal (3.120.3 sec.) and perforating veins of the leg (more
than 0.5 sec.), which indicates a violation of the venous
hemodynamics of the lower extremities [5].

One of the reasons causing the disorder of venous
hemodynamics in PTS of lower extremities is the

dysfunction of tibial muscle pump. As revealed by the
examination, before surgery after passive standing in
patients of both groups, the tibial circumference
increased by +2.5+0.3 cm. After a 6-minute march test,
the tibial circumference decreased to +1.4+0.2 cm. In
patients of the control group, the tibial circumference
slightly increased due to passive standing (less than
by +1 cm), and during the 6-minute test it almost
returned to the baseline, regarded by us as normal
functioning of the muscle pump [14]. One year after
surgery, in patients of group I after a 6-minute march
test, the tibial circumference decreased from
+2.14£0.2 cm to +1.1£0.1 cm (p<0.05), in patients of
group Il — from +1.9+0.3 cm to +1.0+0.2 cm (p<0.05);
after 3 years follow-up, the circumference of the legs in
group I decreased from +1.8+0.2 cm to +0.8+0.1 cm
(p<0.05), and in group II — from +1.5+0.1 cm to
+0.5+£0.1 cm (p<0.05). A significant increase in the
tibial circumference during passive standing and
preservation of venous stasis after walking indicates
some malfunction of the muscle pump [14]. Thus, in
the postoperative period (1 and 3 years later) there
was a tendency to the reduction of tibial circum-
ference during a march test, while in patients of group
II the results were better than in those of group 1.
When measuring the AMAJ of the affected lower
extremity before surgery in patients with PTS of
lower extremities of both groups, we established the
evident reduction (p<0.05) in the total scope of foot
flexion and extension as compared with patients in
the control group — i.e. 1.6 times less, indicating the
dysfunction of muscular pump of tibia (Table 1) [6].

Table 1

Amplitude indices of movements in the ankle joint (M+m)

Clinical group

Follow-up period

before surgery

1 year after surgery 3 years after surgery

32.5+1.7°%

Group I )
O

Group II 31(2:;76)
o

Control group S:Hizo;i

35.6+1.5° 38.9+1.7°
(n=67) (n=61)
40.4+1.60%* 45.5:1.90%*
(n=74) (n=68)
51,8+2,3° 51,542,1°
(n=39) (n=37)

Notes: 1. ° —unit of measurement in degrees; 2. * — p<0.05 comparing with the indices in control group (Student's t-criterion); 3. ** — p<0.05 comparing

with the indices in group I (Student's t-criterion).

1 year after surgery, the index of foot flexion and
extension in patients of group II was 13% higher than
in patients of group I (p<0.05); 3 years later — 17%
higher (p<0.05). Thus, in the postoperative period,
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the patients of group Il demonstrated a higher rate of
foot flexion and extension than the patients of group
I, which proves better functioning of the tibial muscle
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pump upon performing the closed separation of
perforating veins and paratibial fasciotomy [11].

The bioelectrical profile of tibial muscles during
electromyography was significantly impaired in patients
with PTS of lower extremities (Table 2). In case of PTS
of lower extremities, the reduction of average amplitude
indices 1.5 times less (p<0.05) and maximum amplitude
indices 1.9 times less (p<0.05), if compared with the

similar indices in control group, indicated a significant
decrease in muscle tone and weakening of functional
ability of tibial muscles. 1 and 3 years after surgery, the
indices of average and maximum amplitude have im-
proved, moreover, the indices of average amplitude in
patients of group II were 10% higher than in patients of
group I (p<0.1), and the indices of maximum amplitude
were 14% higher (p<0.1).

Table 2

Bioelectrical profile of tibial muscles according to electromyography data (M+m)

Clinical group Index

Follow-up period

Before surgery

1 year after surgery 3 years after surgery

Group I Ampl.average,mcV 337.4+13.1* 379.4+15.2 402.7+16.4
(n=71) (n=67) (n=61)
Ampl.maximum,mcV 841.1+80.4* 981.4+86.2 1097.1£92.5
(n=71) (n=67) (n=61)
Group 11 Ampl.average,mcV 341.6+13.3* 418.5+16.1** 441.7£17.8**
(n=77) (n=74) (n=68)
Ampl.maximum,mcV 849.5+82.2* 1121.4491.3%* 1254.6+93.3%*
(n=77) (n=74) (n=68)
Control group Ampl.average,mcV 518.8+57.2 516,5+55,7 521,3+58.,4
(n=40) (n=39) (n=37)
Ampl.maximum,mcV 1593.4+222.9 1588,1+220,2 1597,9+£223,7
(n=40) (n=39) (n=37)

Notes: * — p<0,05 comparing with the indices in control group (Student's t-criterion); ** — p<0.1 comparing with the indices in group I (Student's t-

criterion).

The results of correlation analysis in patients with
PTS of lower extremities before surgery indicate the
presence of an inverse correlation between the tibial
circumference during a 6-minute test with AMAJ
(group I—- =-0.63, p<0.05; group II— r=-0.58,
p<0.05), and also with the average amplitude during
electromyography (group I — r=-0.55, p<0.05; group
II—r=-0.57, p<0.05). Besides, the direct correlation
was found between AMAJ and average amplitude of
oscillation (group I- r=0.65, p<0.05; group II—
=0.69, p<0.05).

The disease-related overall rate of LQ limitation
in the preoperative period significantly differed from
the norm in both groups of patients. 1 year after
surgery, in patients of both groups there was a
significant decrease in the overall rate of LQ limi-
tation: in group I — 1.5 times less — from 57.44+3.3%
to 38.3£2.8% (p<0.05), in group II — 2.0 times less —
from 58.243.3% to 29.1£2.2% (p<0.05), LQ in group
II was 1.3 times better, than in group I (p<0.05).
3 years after surgical treatment, the overall rate of LQ
restriction in group | was 34.242.5%, which is
1.7 times better than before surgery (p<0.05); in
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group II — 23.1%1.8%, which is 2.5 times better than
in the preoperative period (p<0.05). The LQ in group
IT was 1.5 times better than in group I (p<0.05). The
analysis of pain, physical, social and psychological
factors in the postoperative period 1 and 3 years later
revealed a clear tendency to improvement, which was
regarded by us as the evidence of positive effect on LQ
of the suggested method of surgical treatment [1, 13].
In the preoperative period, both groups of patients
demonstrated a severe course of PTS of lower extre-
mities with a significant deviation from the normal
score by the VCSS scale [8]. One year after surgery,
patients in both groups showed a significant decrease
in the number of points by the VCSS scale: in group
I- 2.7 times less from 16.8+3.3 to 6.2+1.9 points
(p<0.05); in group II — 4.4 times less from 16.9£3.6
to 3.8+1.4 points (p<0.05); the severity of the disease
in group I was 1.6 times worse than in group II group
(p<0.05). 3 years after surgery, the score by the VCSS
scale in group I was 5.5+1.4 points, which is 3.1 times
less than the one before surgery (p<0.05); in group 11 —
3.0+0.9 points, which is 5.6 times less than in the
preoperative period (p<0.05). The severity of the disease
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in group [ was 1.8 times worse than in group II (p<0.05),
which indicates the advantages of closed separation of
perforating veins and paratibial fasciotomy.

As a result of analysis of patients’ working ability
indices by the VDS scale, it was found out that 68
(95.8%) patients of group I and 74 (96.1%) patients of
group II had impaired working ability prior to surgery
[8]. One year after surgery, in group I the working
ability was impaired in 14 (20.9%) patients, while in
group II — in 9 (12.2%) patients. Three years after
surgery, in group I 11 (18.0%) patients had a disability
and 7 (10.3%) patients — in group II. Thus, in the
postoperative period there was a significant recovery in
both groups, but in group II the number of able-bodied
patients was 1.7 times higher than in group I (p<0.05).

Before surgery, the patients with PTS of lower
extremities had a direct correlation of general index
of LQ restriction by the VCSS scale (group I —
r=0.71, p<0.05; II — r=0.73, p<0.05), as well as
worsening of working ability (group I - r=0.69,
p<0.05; II — r=0.65, p<0.05). A direct correlation
was found between the score by the VCSS scale and
worsening of working ability (group I - r=0.61,
p<0.05; II — r=0.64, p<0.05).

During the ultrasound duplex scanning, 1 year after
surgery 5 (7.5%) patients of group I showed insufficient
perforating veins in the tibial area, while group II
showed insufficient perforating veins solely in 2 (2.7%)
patients, which is 2.8 times less than in group I (p<0.05).
Three years after surgery, insufficient perforating veins
were found in 6 (9.8%) patients of group I and 3 (4.4%)
patients of group II, which is 2.2 times less than in group
I (p<0.05). The duration of reflux along the femoral and
popliteal veins 1 and 3 years after surgery in both groups
significantly decreased, which indicated positive
changes in venous hemodynamics. One year after
surgery, the duration of reflux along the femoral vein in
group I patients was 2.5+0.3 sec., in group II—
2.0£0.3 sec.; along the popliteal vein in group -
2.3+0.3 sec., in group II— 1.8+0.2 sec., which is
1.3 times less than in group I (p<0.05). Three years after
surgery along the femoral vein, the duration of reflux in
group I was 1.8+0.2 sec., in group II — 1.2+0.1 sec.;
along the popliteal vein in group I — 1.540.1 sec., in
group II— 1.0£0.1 sec., which is 1.5 times less than in
group I (p<0.05).

In 44 (57.1%) patients of group II, the ulcers
healed in the course of hospital stay, while in group I
the ulcers healed in 24 (33.8%) patients. Repeated
hospitalizations within 3 years after surgery, due to
recurrence of the disease, were observed in 4 (6.6%)
patients of group I and 2 (2.9%) patients of group II;
repeated operations were performed in 3 (4.9%)
patients of group I, while no repeated surgical
operations were performed in patients of group II.
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Thus, the long-term 3-year follow-up over patients
with PTS of lower extremities using a 6-minute
march test, measurement of AMAJ, electromyo-
graphy, as well as study of LQ, severity of venous
pathology and working ability of patients confirms a
high effectiveness of the pathogenetically-grounded
method of surgical treatment that was developed by
us.

CONCLUSIONS

1. Inthe long-term postoperative period in patients
with postthrombotic syndrome of lower extremities
after closed separation of perforating veins and
paratibial fasciotomy, the quality of life improves
(1.3 times after 1 year (p<0.05) and 1.5 times after
3 years (p<0.05)), the severity of venous pathology
decreases (1.6 times after 1 year (p<0.05) and 1.8 ti-
mes after 3 years (p<0.05)) and working ability in-
creases (1.7 times after 1 and 3 years (p<0.05)), com-
pared with traditional methods of surgical treatment.

2. In patients with postthrombotic syndrome of
lower extremities, closed separation of perforating
veins and paratibial fasciotomy improve the function
of tibial muscle pump: the results of march test
improve (leg circumference decreases after exercise
(p<0.05)), the amplitude of movements in the ankle
joint increases (by 13% after 1 year (p<0.05) and 17%
after 3 years (p<0.05) compared with traditional ope-
rations) along with the biopotentials of tibial muscles
based on the electromyography data (by 10% after 1
year (p<0.1) and 14% after 3 years (p<0.1) compared
with traditional operations).

3. Evaluation of the results of ultrasound duplex
scanning based on the data of a three-year follow-up
(after 1 year in group II, 2.8 times less number of
insufficient perforating veins of the leg (p<0.05) and
a decrease in the duration of reflux along the femoral
and popliteal veins by 1.3 times (p<0.05); after 3
years — 2.2 times less number of insufficient perfo-
rating veins of the leg (p<0.05) and a decrease in the
duration of reflux — 1.5 times (p<0.05) compared with
group I) makes it possible to consider the use of
closed separation of perforating veins and paratibial
fasciotomy as a justified method of surgical treatment
of patients with postthrombotic syndrome of the
lower extremities of late stages.

Contributors:

Orynchak V.A. — conceptualization,
methodology, investigation, writing — original draft;

Gudz O.1. — formal analysis, investigation, wri-
ting — review & editing.

Funding. This research received no external
funding.

Conflict of interests. The authors declare no
conflict of interest.

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

REFERENCES

1. Orynchak VA. [Clinical status assessment in pa-
tients with post-thrombotic syndrome of the lower
extremities considering pathogenetic aspects of surgical
treatment]. Klinichna khirurhiia. 2017;8:42-44. Ukrainian.
doi: https://doi.org/10.26779/2522-1396.2017.08.42

2. Rebrova OYu. [Statistical analysis of medical
data. Application of Statistica applications]. Moskva: Me-
diaSfera; 2018. p. 312. Russian.

3. Chernukha LM.[Chronic diseases of the veins of
the lower extremities and pelvis]. Tematychnyi nomer
«Khirurhiia, Ortopediia, Travmatolohiia, Intensyvna te-
rapiia». 2020;3(41):15-17. Ukrainian. Available from:
https://health-ua.com/multimedia/6/1/2/8/7/1603447314.pdf

4. Shanaev IN. [Topographic and anatomical features of
the most important perforating veins of the lower extremities].
Vestnik  khirurgii im. II. Grekova. 2018;177(5):21-25.
Russian.
doi: https://doi.org/10.24884/0042-4625-2018-177-5-21-25

5. OckertS, Allmen M, Heidemann M, Brusal,
Duwe J, Seelos R. Acute venous iliofemoral throm-
bosis: Early surgical thrombectomy is effective and
durable. Annals of Vascular Surgery. 2018;46:314-21.
doi: https://doi.org/10.1016/j.avsg.2017.07.003

6. Bertochi T, Gomes RZ, Martins M. Ankle joint
mobility as a predictor of treatment prognosis in patients
with chronic venous insufficiency with venous ulcers. J
Vasc Bras. 2019;18. doi: https://doi.org/10.1590/1677-
5449.180133

7. LurieF, PassmanM, Meisner M, Dalsing M,
Masuda E, Welch H et al. CEAP classification system and
reporting standard. J. Vasc Surg Venous Lymphat Disord.
2020;8(3):342-352.
doi: https://doi.org/10.1016/j.jvsv.2019.12.075.

8. Mallick S, Sarkar T, Gayen T, Naskar B, Datta A,
Sarkar S. Correlation of venous clinical severity score and

22/ Tom XXVII/ 2

venous disability score with dermatology life quality index
in chronic venous insufficiency. Indian J of Dermatology.
2020;65(6):489-94.
doi: https://doi.org/10.4103/ijd.1IJD_485 20

9. SongS, LeeS, Lee D, Hong S, Lee G. Electro-
myographic analysis of lower extremity muscle activities
during modified squat exercise: Preliminary study. Journal
of Human Sport and Exercise. 2020;15(4):727-34.
doi: https://doi.org/10.14198/jhse.2020.154.01

10. Branisteanu D, Feodor T, Baila S, Mitea I. Impact
of chronic venous disease on quality of life: Results of vein
alarm study. Experimental and Therapeutic Medicine.
2019;17(2):1091-6.
doi: https://doi.org/10.3892/etm.2018.7054

11. Audu C, Gordon A, Obi A, Wakefield T, Henke P.
Inflammatory biomarkers in deep venous thrombosis orga-
nization, resolution, and post-thrombotic syndrome. J.
Vasc Surg Venous Lymphat Disord. 2020;8(2):299-305.
doi: https://doi.org/10.1016/j.jvsv.2019.09.008

12. Nicolaides A, Kakkos S, Baekgaard N, Come-
rota A, Maeseneer M, Eklof B et al. Management of chro-
nic venous disorders of the lower limbs. Guidelines
according to scientific evidence. Part II. J. International
Angiology. 2020;39(3):175-240.
doi: https://doi.org/10.23736/S0392-9590.20.04388-6

13. Huang Y, Gloviczki P. Relationships between
duplex findings and quality of life in long-term follow-up
of patients treated for chronic venous disease. Phlebology.
2016;31(1 Suppl):88-98.
doi: https://doi.org/10.1177/0268355516630868

14. Agarwala P, Salzman S. Six-Minute Walk Test:
Clinical Role, Technique, Coding, and Reimbursement.
Chest J. 2020;157(3):603-11.
doi: https://doi.org/10.1016/j.chest.2019.10.014

CrarTs HagilIa 10 penaxuii
25.03.2021

109



