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Pedepar
Merta. [ToKkpaleHHs PE3YIBIaTiB JIiKyBaHHA XBOPHUX i3 pELUIUBOM BAPUKO3HOI XBOPOOH HIDKHIX KiHIIBOK ITiC/IS Xipyprid-
HHUX BTPYYaHb HUIAXOM BUBYCHHS OCOOIUBOCTEN HOPYIIEHD PEriOHAPHOI BEHO3HOI TEMOJUHAMIKY T4 BUSHAYECHHS aHATOMO—
T'€MOJVHAMIYHUX THIIiB 3aXBOPIOBAHHS.
Marepianu i MeTogu. O6CTEKEHO 85 XBOPUX i3 pELIUAMBOM BAPUKO3HOI XBOPOOH HIDKHIX KiHIIIBOK ITiC/IA XipypPriuHUX BTPY-
YaHb. YIBIPA3ByKOBE NYIUIEKCHE CKAHYBAHHS BEH BUKOHYBAJIU Ha anaparti «EnVisor» ¢pipmu «Philips> (Higepianan) 3 BAKOpU-
CTAHHAM MYJIBITUYACTOTHOI'O JIIHIMHOI'O JATYMKA 3 4aCTOTOIO 12 — 5 MI i1 MiAIKIPHKUX BEH i KOHBEKCHOT'O JdTYMKA 3 YACTO-
TOIO 5 — 2 MI' /11 IIMOOKUX BEH.
PegynbpraTH. BuzineHo 8 aHATOMO—T€MOJMHAMIYHUX TUIIB PELUIUBY BAPUKO3HOI XBOPOOU HIDKHIX KiHITIBOK. IIpoBeneHe 1o-
CJIKEHHS JO3BOJIWIO CUCTEMATU3YBATH IIPUYUHU i IPOSABU 3aXBOPIOBAHHA. OO’€KTUBHI KPUTEPiI IPOTHO3YBAHHS PO3BUTKY
PELUIUBY BADUKO3HOI XBOPOOH HIDKHIX KiHIIIBOK MOKYTh OyTH BUKOPUCTAHI 11 OIITUMIi3aLIii 06CATry IEPBUHHOIO Xipyprid-
HOTI'O BTPY4aHH i TPOMLIAKTUKN HOI'O YCKIAJHEHD.
BucHOBKH. OCHOBHUMU IPUYHMHAMEI PO3BUTKY PELIUINUBY BAPHUKO3HOI XBOPOOU HIKHIX KiHI[IBOK € TAKTHUYHI T4 TEXHI4H] 110~
MWIKH XipypriB i/l 4aC BUKOHAHHA IEPBUHHUX XipyPriYHUX BTPYYaHb Y XBOPUX 3 BAPHUKO3HOIO XBOPOOOIO HIDKHIX KiHIIIBOK.
BupueHHs 0COOIMBOCTEN PO3BUTKY PELIUIHUBY BAPUKO3HOI XBOPOOH HIDKHIX KiHIIIBOK JO3BOJIA/IO PO3POOUTH HPAKTUYHY AHA-
TOMO—TEMOJAMHAMIYHY KIACU(IKALIIO, AKA CUCTEMATU3YE OCHOBHI IPUYHUHHI PELIUINBY BAPUKO3HOI XBOPOOU i € OCHOBOIO I
(OpMyBaHHA TAKTUKUA IIOBTOPHUX OIEPALIi.

KI¥040Bi ¢/I0Ba: PELUAUB BAPUKO3HOI XBOPOOU HIDKHIX KiHITIBOK; Y/IBIPA3BYKOBA Jial HOCTHKA.

Abstract
Objective. To improve the results of treatment in patients with postoperative recurrence of varicose disease of the lower
extremities with the help of studying of peculiarities of disorders in regional venous hemodynamics and determination of ana-
tomic—hemodynamic types of the disease.
Materials and methods. There were examined 85 patients with postoperative recurrence of varicose disease of the lower ex-
tremities. Ultrasonic duplex scanning of veins was performed on apparatus «<EnVisor», manufactured by «Philips> (Holland) us-
ing a multifrequency linear sensor with the 12 — 5 MHz frequency for subcutaneous veins and a convex sensor with the 5 — 2
MHz frequency — for deep veins.
Results. There were delineated 8 anatomic—hemodynamical types of recurrences of varicose disease of the lower extremities.
The investigation conducted have permitted to systematize the causes and signs of the disease. Objective criteria for prognosti-
cation of the varicose disease of the lower extremities recurrence may be applied for optimization of volume of primary surgi-
cal intervention and prophylaxis of its complications.
Conclusion. The main causes of the recurrence development in varicose disease of the lower extremities are tactical and tech-
nical mistakes of surgeons during performance of primary surgical interventions in patients, suffering varicose disease of the
lower extremities. Studying of peculiarities in development of recurrence of varicose disease of the lower extremities permits to
elaborate the practical anatomic—hemodynamical classification, which systematizes the main causes of the varicose disease re-
currence and constitutes the base for the reoperations tactics elaboration.

Keywords: recurrence of varicose disease of the lower extremities; ultrasonographic diagnosis.

Introduction

Varicose veins recurrence (VVR) of the lower limbs is a sig-
nificant medical and social problem in the treatment of ve-
nous diseases, as it occurs in 25-65% of operated patients and
tends to progress to the manifestations of chronic venous
insufficiency (CVI) [1, 2, 3]. In most cases, the reasons for its
development are due to inadequate preoperative diagnosis,
tactical and technical errors in primary surgery, progression
of varicose veins (VV) due to genetically determined and ac-

quired disorders of metabolic processes in the walls of veins
[4, 5]. Despite the generalization of extensive experience in
the diagnosis and treatment of VVR, the causes and ways of
disease development remain insufficiently studied.
Statistical data concerning the frequency of VVR develop-
ment vary considerably depending on the terms of observa-
tion, research methods, thorough diagnosis, and clinical clas-
sification. The published results are also difficult to compare
with each other due to the lack of protocols of ultrasound ex-
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aminations on the anatomical and hemodynamic features of
VV, methods of performing primary operations [6, 7]. Typical-
ly, the basis for diagnosis is the presence of clinically detected
recurrent veins, but many patients do not attach importance
to these varicose veins and not all patients have minor symp-
toms that force them to seek re—intervention [8].

To characterize VVR, it is proposed to use the following
classification [9, 10, 11]:

— A (anatomy) — necessary clarifications;

— T —localization of recurrent varicose veins: groin (1g),
thigh (Tt), popliteal fossa (Tr), shin (T1), other (To);

— S — source of recurrence: SO — no source of reflux, S1 —
pelvic veins and abdominal veins, S2 — saphenofemoral joint
(SE)), S3 — perforated femoral veins, S4 — saphenopopliteal
joint (SP)), S5 — perforated veins (PV) in the popliteal fossa,
S6 — PV, S7 — PV of the distal part of the leg;

— R — degree of reflux: R + — clinically significant reflux, R
— clinical value of reflux is unlikely, R? — the clinical signifi-
cance of reflux is unknown;

— N — the nature of the source of recurrence, ie the con-
nection with the preceding operation (in the area of opera-
tion); NSs — recurrence outside the area of primary surgery (1
— persistent pathology, 2 — new pathology, 3 — time of varicose
veins unknown), NDs — recurrence in the area of the first op-
eration (1 technical error, 2 — tactical error, 3 — the formation
of new vessels, 4 — the reason is unknown, 5 — several reasons);

— C — filling from a persistent insolvent trunk of a great or
small saphenous vein; CO — absent;

— F — possible concomitant factors: Fg — general (family his-
tory, overweight, taking hormonal drugs), Fs — specific (pri-
mary deep vein insufficiency of the lower limbs).

This classification is not widely used due to the cumber-
someness and lack of ability to characterize all these factors.
Despite this, scientists continue to look for answers to many
questions related to the causes of VVR, the phenomenon of
VVR is extremely variable and often due to the presence of
many sources of blood reflux , which complicates the diag-
nosis and planning of reoperation [12].

Objective. To improve the results of treatment of patients
with recurrence of varicose veins of the lower limbs after sur-
gery by studying the features of disorders of regional venous
hemodynamics and determining the anatomical and hemo-
dynamic types of disease.

Materials and methods

We examined 85 patients with VVR after open surgery who
were treated during 2016 — 2020. The mean age of patients
was (39.3 £ 9.4) years (from 24 to 56). The ratio of men to
women was 1: 2.32 (16:69). The duration of the disease var-
ied from 8 to 29 years (average — 9.2 £ 3.5 years). According
to the international CEAP classification of chronic venous in-
sufficiency of the lower extremities [13], class C2 was regis-
tered in 4 (4.71%), C3 — in 14 (16.47%), C4 — in 47 (55.29%),
C5—in 11 (12.94%), C6 — in 9 (10.59%) patients.

Clinical examination of patients with VVR was performed
using conventional methods of history taking, examination,
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palpation of varicose veins and soft tissues of the lower limb.
To assess the degree and dynamics of edema used anthropo-
metric method of measuring the circumference of the limb at
four standard levels (middle of the foot, the level of the ankle
joint, the level of the middle third of the shin, the level of the
upper third of the shin).

The anatomy and hemodynamics of the subcutaneous ve-
nous system were studied by the color ultrasound method. Ul-
trasound characteristics of the anatomy of the subcutaneous
veins and the ways of spreading pathological venous reflux
were studied in all examined patients.

The study was performed in a vertical position of the pa-
tient. Transverse vein scanning made it possible to obtain in-
formation about the diameters of the veins, longitudinal —
about the spread of reflux and the anatomical relationship
of subcutaneous and deep vessels. Complete sagging of the
veins during compression by the sensor was the main criteri-
on for their patency. A manual muscle compression maneu-
ver was used to detect blood reflux.

Examination of GSV began with the groin area. SPJ, possi-
ble zones of reflux formation and ways of its distribution were
evaluated, anatomical relations of GSV or its stump with trib-
utaries, presence of not removed GSV trunk or its segments
were determined. When scanning the SSV, the presence and
level of SPJ location were determined. An important step in
the study was to identify alternative sources of reflux forma-
tion, including saphenous veins.

Perforated veins were located on the thigh and lower leg.
When a failed PV was detected, its diameter was measured at
the level of the muscular fascia and the duration of retrograde
blood flow was recorded. The perforated vein in which retro-
grade blood flow lasting more than 0.5 s was registered was
considered insolvent.

Ultrasound duplex scanning of veins was performed on
an EnVisor device by Philips (Netherlands) using a multifre-
quency linear sensor with a frequency of 12—5 MHz for sub-
cutaneous veins and a convex sensor with a frequency of 5-2
MHz for deep veins.

Results

Ultrasound examination of the subcutaneous venous sys-
tem in patients with VVR, at first glance, visualised a chaot-
ic picture that can not be systematized. However, a detailed
segmental study of all areas of recurrent veins, determining
the causes and development of reflux, identified the main
anatomical and hemodynamic types of varicose veins recur-
rence (Table), which provided an opportunity to develop treat-
ment tactics and determine the technical features of its im-
plementation.

Discussion

According to the developed classification, the most com-
mon (31 patients — 36.47%) cause of VVR (type I) was inade-
quate treatment of the saphenofemoral junction with leaving
an excessive stump of the great saphenous vein. The length
of the stump played an important role in the severity of the
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Anatomical and hemodynamic types of varicose veins recurrence of the lower limbs

VVR type Source of blood reflux nNumber of patients%

I Excess stump of the great saphenous vein 31 36,47

11 Residual trunk of GSV 4 4,71

1 Excess stump of the great saphenous vein and the residual trunk of the GSV 3 3,53
v Residual segments of the GSV trunk on the thigh and shin 15 17,65
A% "Serpentine varicose veins" in the groin area 9 10,59
VI Small saphenous vein 10 11,76
VII Perforated veins of the shin 6 7,06
VIII Nonsaphenous varicose veins 7 8,23

manifestations of VVR. Short stump (up to 2 cm) was found in
22 (70.97%) patients, long (2 cm and more) —in 9 (29.03%).

With a linear stump size of up to 2 cm in 4 of 22 patients
(18.18%, 4.71% of the total number of patients with VVR was
preserved only the upper tributary of the GSV — superficial
epigastric vein, with no signs of recurrence;

in 5 (22.73%, 6.02% of the total) revealed a network of var-
icose inflows.

In 12 cases (54.54%, 14.12% of the total) the main insolvent
inflow was the trunk of the anterior accessory saphenous vein
(AASV). The expansion of many branches of a vein on an an-
terolateral and lateral surface of a hip and a shin drew atten-
tion. Such a significant varicose transformation of the sub-
cutaneous venous system was hemodynamically justified by
a pronounced discharge of blood through the GSV in AASV.

In 1 patient, 3.23%, 1.18% of the total number of patients
with VVR observed reflux from the stump of GSV into the
posterior accessory saphenous vein (PASV) and Giacomini
vein, with varicose veins on the posterior surface of the thigh.

When the length of the stump was more than 2 cm, the
retrograde blood flow was distributed not only on the PASV,
but also on many other branches that flowed into the stump.
With such a loose redistribution of reflux, the clinical mani-
festations of VVR were less pronounced.

In the second anatomic—hemodynamic type of VVR in 1
of 4 patients, the trunk of the GSV vein was not ligated in the
area of the junction and was not removed, despite the pres-
ence in the history of a reference to the performed phlebec-
tomy. Reflux of blood on the trunk not removed for any rea-
son, but ligated GSV in 3 (75%, 3.53% of the total number of
patients with VVR) patients caused the preservation and even
progression of the initial symptoms of the disease.

Our study refutes the theory supported by some surgeons
of eliminating the symptoms of chronic venous insufficien-
cy on the basis of isolated separation of GSV from the com-
mon femoral vein (CFV). Evaluating the hemodynamics of
primary varicose veins, this fact can be explained by the fact
that the SFJ, in fact, is the largest perforating vein that con-
nects the GSV with the deep venous system. By itself, ligation
of this perforator does not solve the problem of eliminating
blood reflux along the trunk, because the GSV continues to be
filled from many inflows, and its failed valve apparatus does

not provide translational blood flow, resulting in retrograde
blood flow and venous hypertension.

In type III VVR, the progression of ultrasound and clinical
manifestations of the disease was more significant, because not
only was reflux of blood due to the GSV stump into the junc-
tion tributaries, but also its spread to the GSV trunk through
many collateral branches.

Quite unexpectedly, the second most common cause of
VVR was the varicose transformation of segments of the re-
sidual trunk of GSV in the middle and / or lower third of the
thigh (type IV VVR). The indication in the medical history of
the performed phlebectomy suggested that the cause of re-
currence of the disease was retrograde filling of the second,
not removed during surgery, GSV trunk or expansion with the
development of valvular insufficiency of the previously hypo-
plastic segment of GSV. The lack of direct links with the GSV
implied the need to clarify the sources of filling the trunk in
each case. Thus, in 5 patients (33.33%, 5.88% of the total num-
ber of patients with VVR) filling of the residual trunk of GSV
was carried out from the area of varicose veins of the groin
area, which could be formed due to neovasculogenesis. In 3
(20%, 2.35% of the total number of patients with VVR), the re-
sidual GSV trunk was filled with a medial femoral perforated
vein located in the middle or at the border of the upper and
middle thirds. The reason for the segmental expansion of GSV
in the lower third of the thigh in 4 (26.67%, 4.71% of the to-
tal number of patients with VVR) was the discharge of blood
from the superficial femoral vein through the perforated Dodd
vein. In 1 case (6.66%, 1.18% of the total number of patients
with VVR) filling and development of valvular insufficiency
of the GSV segment was due to the failure of the medial knee
perforator. In 2 patients (13.33%, 2.35% of the total number
of patients with VVR) the residual trunk of GSV was varicose-
ly transformed due to the spread of hypertension from dilat-
ed Giacomini venous inflows as a result of not eliminated or
newly formed antigravity reflux.

A key point in the rapid progression of the disease in pa-
tients with type IV VVR was the involvement in the process
of segments of the trunk of GSV with the subsequent devel-
opment of a wide network of varicose veins. Identifying the
source of reflux required careful examination of all available
inflows, including in the basin of the small saphenous vein,
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and incompeted perforated veins. It should be noted that in
all cases, the truth of the GSV trunk was confirmed on the ba-
sis of its location in the interfascial space, which was visual-
ized by ultrasound.

The nature of "serpentine varicose veins" (type V VVR) has
not yet been definitively clarified. At the ultrasound location in
the groin area was registered a network of tortuous veins, the
diameter of which did not exceed 3 mm. Their origin could be
due to the expansion of pre—existing small vessels, and neo-
vasculogenesis. As a rule, the valvular device in the specified
veins was absent. In some patients, atypically dilated, tortu-
ous veins of the inguinal lymph nodes were involved in the
process. Subcutaneous veins of the anterior—medial surface of
the thigh were retrogradely filled from the "serpentine veins",
which determined the further spread of blood reflux.

A large number of options for inflow of SSV into the deep
venous system and the topography of its femoral branch im-
plies ambiguity of the ways of blood reflux in this basin, the
underestimation of which leads to inadequate interventions
and recurrence of the disease. Because the structure of the
SSV trunk is quite constant, the most common cause of VVR
(type VI), detected in 5 cases (50%, 5.88% of the total number
of patients with VVR), was a long stump vein. The expansion
of the inflows of SSV, which flowed into the stump, led to the
development of clinical manifestations of VVR on the posteri-
or surface of the tibia. One patient 8 months after surgery de-
veloped antigravity reflux of blood from the stump of SSV in-
to the vein Giacomini, due to the failure of sapheno—popliteal
junction and the throwing of blood into the femoral branch
of the small saphenous vein. These changes were the cause
of dilation of the subcutaneous veins of the posterior thigh.

Blood reflux on the varicose trunk of the SSV was the cause
of VVR in 3 (30%, 3.53% of the total number of patients with
VVR). It should be noted that in these patients VVR in the sys-
tem of SSV was detected within 2 to 4 months after removal of
GSV and could not be a consequence of disease progression,
which clearly indicated insufficient preoperative examination
and, accordingly, the tactical error of the operating surgeon.

In one case, the cause of disease progression was not elim-
inated blood reflux on the stump of GSV and PASV, which
spread into the vein Giacomini and trunk SSV.

Despite the slight variability of the ways of spreading patho-
logical venous reflux after operations on SSV, the study once
again showed that in most cases, VVR develops due to errors
made during preoperative diagnosis and during surgery.

In 6 patients (10.59%) the only reason for the development
of VVR was the failure of PV, while other sources of blood
reflux were not registered (type VII RV). It should be noted
that the combination of failure of perforated veins with oth-
er identified causes of VVR in patients of group II occurred in
78 (91.76%) cases.

Most often (5 patients — 83.33%, 5.88% of the total number
of patients with VVR) recurrent PV was located in the parat-
ibial zone of the medial surface of the leg. It should be noted
that recurrence of the disease due to reflux of blood on PV
most often progressed in patients with initially severe vari-
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cose veins (class IV—VI according to the CEAP classification).

In our opinion, the question of the causes of recurrence
of blood reflux in the perforating veins closely echoes the
question of the primary expansion of PV and their role in the
pathogenesis of VV. In a general sense, the process of develop-
ment of horizontal blood reflux has the following direction:
under the influence of changes in superficial venous hemody-
namics PV increase in diameter, resulting in impaired function
of their valvular apparatus. According to clinical studies and
ultrasound, it has been proven that the presence of failed PV
causes a2 more severe course of the disease, so the elimination
of horizontal reflux is an integral part of surgery.

The generally accepted criteria for assessing the failure of
PV are not sufficiently substantiated, as they include only two
unreliable criteria — the diameter of the vein (more than 2
mm), which often depends on the individual anatomical fea-
tures of the patient, and blood reflux on it. In our opinion, the
study of blood reflux in the short segment of the PV is meth-
odologically inaccurate, because it can be mistakenly regis-
tered in the reverse flow of blood through the deep or sub-
cutaneous system. In this regard, the indication for ligation of
PV was its expansion (more than 2 mm) and direct connec-
tion with varicose veins.

An attempt to answer the question of whether the perfo-
rated veins dilated due to disease progression or were not li-
gated during the initial intervention did not yield definitive
results. At the same time, the detection of a incompeted per-
forated vein in the projection of the postoperative scar could
indicate both a careless attempt to ligate the PV and the vari-
ability of their anatomy. Ultrasound has shown that a perfo-
rated vein can have two legs located subfascially. At suprafas-
cial ligation of PV one of legs could remain a source of a re-
flux that was the reason of development of VVR.

Analyzing the data of the study, we can draw the main con-
clusion: the failure of perforated veins is an integral part of the
development of VV and VVR. Horizontal blood reflux, espe-
cially in the paratibial region of the lower extremity, contrib-
utes to the progression of CVI with the development of tissue
trophic disorders. In this regard, it should be emphasized that
the mandatory procedure of preoperative preparation of pa-
tients with PV and VVR is careful detection of failed PV with ul-
trasound and their intraoperative ligation. Due to the fact that
in a large number of patients VVR was due to failure of perfo-
rating veins, before surgery, all patients should be informed
about the possibility of recurrence not only through the sur-
geon's fault, but also due to disease progression and warned
of the need for dispensary monitoring, at least for 5 years.

The presence of so—called "nonsaphenous varicose veins" is
an exception to the standard options for the development of
VV of the lower extremities. Underestimation of atypical blood
reflux caused the development of VVR in 7 (8.23%) patients
(type VIII VVR). It should be noted that in 5 cases (71.43%,
5.88% of the total number of patients) VVR developed in fe-
male patients during pregnancy due to reflux of blood from
the veins of the pelvis. In 4 of them (80%, 4.7% of the total
number of patients with VVR) noted dilation of external pu-
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bic veins and blood reflux through the subcutaneous veins
of the posterior medial and posterior femoral surface, in 1 —
involvement in the process of Giacomini veins. One patient
was found to have reflux of blood through the sciatic perfo-
rator due to hypertension in the pool of the internal iliac vein.

In 2 cases (28.57%, 2.35% of the total number of patients
with VVR) there was dilation of the subcutaneous veins of
the posterior surface of the leg, while SSV was removed. This
fact suggested that the operation to remove the SSV was per-
formed incorrectly, because initially there was a failure of the
PV of the popliteal fossa.

Conclusions

1. The main reasons for the development of VVR are tacti-
cal and technical errors of surgeons during the performance
of primary surgical interventions in patients with VV of the
lower limbs.

2. The study of the peculiarities of the development of VVR
of the lower limbs allowed to develop a practical anatomi-
cal and hemodynamic classification, which systematizes the
main causes of VVR and is the basis for the formation of tac-
tics of repeated operations.
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