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OBjECTIVE — to demonstrate the role of heredity in the development of varicose veins using a clinical-genealogi-
cal study, analyze family cases of varicose veins of the lower extremities, determine the type of disease inheritance
in the examined patients, and assess the possible outcomes of genetic inheritance for their descendants.

MATERIALS AND METHODS. The study involved 64 patients, mostly women — 52 (81.3 %), with different clinical
classes of varicose veins. The clinical-genealogical method of pedigree analysis was used to establish the type of
inheritance. We determined the nature of the disease trait (hereditary or non-hereditary) and the type of inheri-
tance (autosomal dominant, autosomal recessive, or gender-linked).

REesuLts. Among the 64 examined patients, 28 (43.8 %) had familial cases of varicose veins. In our clinical-gene-
alogical study of the pedigrees of patients with chronic venous insufficiency, we found an autosomal dominant
inheritance of this pathology, not linked to gender. Direct inheritance across generations was observed.

Concrusions. The analysis of the pedigrees of patients with varicose veins of the lower extremities and other
manifestations of chronic venous insufficiency revealed the familial nature of disease inheritance, characterized
by an autosomal dominant inheritance type and a high degree of gene expression. In these families, children are
more likely to show signs of the disease. A hereditary predisposition to certain forms of varicose veins has also
been noted. Consequently, in individuals with reticular varicose veins, the main veins of the lower extremities

exhibited no alterations with age, whereas reticular varicose veins simply increased in prevalence.
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Functional disorders of the veins of the lower ex-
tremities that cause swelling, skin changes, or ve-
nous ulcers are clinically known as chronic venous
insufficiency (CVI).

The most common manifestation of CVT is vari-
cose veins, or varicose vein disease of the lower ex-
tremities (VDLE). In Western countries, approxi-
mately one-third of the adult population suffers
from varicose veins [11].

Despite its significant prevalence, the etiology of
varicose veins remains incompletely understood.

Throughout the history of the study of VDLE,
the importance of heredity has always been point-
ed out. In questionnaires of patients with varicose
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veins, it was found that at least 25 % of patients had
close relatives who suffered or are suffering from
one of the forms of this disease [5]. This is probably
due to the inheritance of a certain connective tissue
defect, which is confirmed by the frequent combi-
nation of varicose veins and hemorrhoids, hernia of
the anterior abdominal wall, and flat feet. Unfortu-
nately, cases of hereditary predisposition to varicose
veins are not always easy to detect, since not only
a tendency to general weakness of connective tissue
can be inherited, but also isolated weakness of the
vein walls or even individual venous valves [1—3].
Population studies conducted in the last century
in France showed that a history of varicose veins in
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a first-degree relative is the most important risk fac-
tor for both men and women. Patients with varicose
veins were 21.5 times more likely to report a posi-
tive family history [4]. A similar study conducted in
Japan found that almost half of patients with vari-
cose veins had a family history, compared to only
14 percent of patients without the condition [6].
Although no gene has been identified as specific for
the development of varicose veins, there is evidence
in the literature of other gene mutations associated
with the formation of varicose veins [9, 10, 13]. For
example, FOXC2 mutations, which are commonly
found in patients with lymphedema-distichiasis.
In a study of patients with a FOXC2 mutation, all
18 had large saphenous vein reflux on duplex ul-
trasound compared with only one case of reflux in
12 patients without the mutation [10]. However,
understanding the role of genetic factors in the de-
velopment of VDLE is a complex task and requires
further study.

The role of heredity in the development of vari-
cose veins can also be proven using a fairly simple
and long-known clinical-genealogical study meth-
od. The clinical-genealogical method is the main ap-
proach for studying human genetics. This method
became widespread and popular in the 20th cen-
tury and made it possible to understand the genetic
nature of many diseases. This method identifies
familial cases of the disease in patients with CVI,
determines the type of disease inheritance in the
examined patients, and assesses the prognosis of in-
heritance for descendants [5, 7, 12].

OgJECcTIVE — to demonstrate the role of heredity
in the development of varicose veins using a clinical-
genealogical study, analyze family cases of varicose
veins of the lower extremities, determine the type
of disease inheritance in the examined patients, and
assess the possible outcomes of genetic inheritance
for their descendants.

Materials and methods

The study involved 64 patients, mostly women —
52 (81.3 %), with different classes of varicose veins
according to the CEAP (Clinical-Etiology-Anat-
omy-Pathophysiology) classification: C0-C1 were
27 (42.2 %) patients, C2-C3 — 21 (32.8 %) patients,
C4-C6—16 (25 %) patients. The inclusion criteria
were the presence of reticular varicose veins (C0—
C6 varicose veins classes according to the CEAP
classification), the presence of a family history of at
least 3 generations, and the patient’s consent to par-
ticipate in the study. The exclusion criteria included
the patient’s disagreement and the absence of family
history data.
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During the family history collection process,
28 (43.8 %) patients had first-degree relatives with
VDLE of any class according to CEAR. To estab-
lish the type of inheritance in the identified cases,
we applied the clinical-genealogical method of pedi-
gree analysis.

This method can clearly identify the presence or
absence of similar diseases in the family. The genea-
logical method is a pedigree-based approach used
when a hereditary pathology is suspected [8].

Currently, the method allows us to solve a num-
ber of important issues, in particular:

to establish if a specific symptom or disease is
unique to a family or if there are several cases of this
pathology;

identify individuals suspected of having this
disease and develop a plan for their examination to
clarify the diagnosis;

determine the type of inheritance and find
out which line, maternal or paternal, the disease is
transmitted through;

identify individuals who need medical and ge-
netic counseling, determine the clinical prognosis
for the proband and his sick relatives, taking into
account the characteristics of the disease and its ge-
netic characteristics;

develop a treatment and prevention algorithm
taking into account individual and family charac-
teristics of the disease;

predict the likelihood of hereditary pathology
in subsequent generations depending on the type of
inheritance.

The pedigree analysis reveals:

1. Nature of the trait or disease (hereditary or
non-hereditary).

2. Type of inheritance: autosomal dominant, au-
tosomal recessive, gender-linked.

For the autosomal dominant type of inheritance,
it is typical that one of the parents of each patient is
sick; the probability of the disease occurring in the
offspring is 50 % and depends on the degree of mani-
festation of this gene in generations [8, 12].

Only in families where both parents carry the
genes in a heterozygous state can we identify reces-
sive genes in pedigrees with an autosomal recessive
type of inheritance. Children with the autosomal
recessive type inherit the disease in 25 % of cases
with full expression of the gene.

When linked to the gender (X chromosome), the
mother is a carrier of the gene, and half of her sons
inherit the disease [8].

In the clinical examination of patients with
VDLE, duplex mapping of the venous system was
used to establish the type of CVI and the clinical
class of the disease.
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Figure 1. The pedigree of family P. with autosomal dominant inheritance, case history No. 18252

Results and discussion

Among the 64 examined patients, 28 (43.8 %) were
found to have a familial nature of the disease, which
is a fairly high indicator. Our clinical-genealogical
study of the pedigrees of patients with CV1revealed
the inheritance of this pathology according to the
autosomal dominant type. There is direct inheri-
tance across generations. The tendency to develop
varicose veins is passed down from generation to
generation without any gaps. The following pedi-
grees serve as an example (Fig. 1, 2).

The P. family pedigree (see Fig. 1) is unique to our
study because we collected data from all four genera-
tions of this family. This pedigree clearly demonstrates
the inheritance of the disease according to the autoso-
mal dominant type. Proband IV (3), his mother and
father I1I (5, 6), grandfather 11 (4), great-grandmother
and great-grandfather I (3, 4) — had CVI. Thus, the
proband inherited this pathological gene in accor-
dance with the autosomal dominant type of inheri-
tance, exhibiting a high degree of manifestation.

The analysis of the M. family pedigree, revealed
that the disease (propensity to develop various
forms of CVT) is passed down in this family in an au-
tosomal dominant type (see Fig. 2). The gene mani-
fests itself in three generations (I (2,4), IT (2,4,5),
IIT (2,3,4)). With a high degree of manifestation.
Thus, in the examined proband I1I (3), her sister and
brother have different manifestations of CVI, the
mother also has a severe form of CVTI of both lower
extremities with repeated surgical interventions
due to relapses, the proband’s father has VDLE on
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the right lower extremity, and both grandmothers
had different manifestations of CVI. A high degree
of gene expression is noted in this family.
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Figure 2. The pedigree of family M. with an

autosomal dominant type of inheritance,
case history No. 846
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Figure 3. The pedigree of family K. with autosomal
dominant type of inheritance of reticular varicose
veins, case history No. 1636
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Figure 4. Manifestations of reticular varicose veins and telangiectasias in three generations of family K.:
A — proband, 28 years old; B — proband’s mother, 59 years old; C — proband’s grandmother, 81 years old

In the examined families, there is a high risk of
having children with varicose veins or other mani-
festations of CVL.

Also, when analyzing the obtained data, we drew
attention to the fact that certain classes of varicose
veins have a separate family inheritance pattern.
Thus, three patients with reticular varicose veins
(class C1 according to the CEAR classification)
have direct relatives (mother and grandmother)
who also suffer from them. An example of such
a pedigree can be found in the case history No. 1636
of family K. (Fig. 3). In this family, reticular vari-
cose veins become more common over the years, but
other manifestations of CVI do not develop, and the
disease does not progress according to the CEAR
classification classes (Fig. 4).

These three families with distinct manifestations
of reticular varicose veins underwent duplex map-
ping of the lower extremity veins, which revealed
no changes in the main veins, their diameter, or any
reflux. This shows that reticular varicosities follow
a separate family pattern of inheritance and are in-
herited independently of other forms of VDLE. Fur-
thermore, reticular varicose veins were exclusively
observed in women in these families, indicating that
the gene responsible for the development of this type
of varicose vein may also be associated with gender.

There is also a familial pattern in the anatomi-
cal structure of the venous system. We identified
6 (9.4 %) probands among the examined patients,
exhibiting strong branching of the superficial ve-
nous network and pronounced varicose changes in
the tributaries across all three generations of their
families. We detected varicose changes in the lat-
eral femoral vein in two family cases (3.1 %). Upon
collecting patient histories, we discovered that
9 (14.1 %) patients had a family history of other
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diseases associated with connective tissue weak-
ness, such as hernias and hemorrhoids, in addition
to varicose veins.

Conclusions

The pedigree analysis of 64 patients with CVI re-
vealed that 28 (43.8 %) patients had first-degree rel-
atives with VDLE of any class according to CEAR,
which indicates the familial nature of disease inheri-
tance, characterized by an autosomal dominant in-
heritance type and a high degree of gene expression.
In the examined families, there is a high risk of hav-
ing children with varicose veins or other manifesta-
tions of CVI. A hereditary predisposition to certain
forms of VDLE has also been noted. Consequently,
in patients with reticular varicose veins, the main
veins of the lower extremities exhibited no altera-
tions with age, whereas reticular varicose veins sim-
ply increased in prevalence.
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POJ1b KJIiHIKO-T€HEAJIOTiYHOT'O METOAY B OOCTEKEHHI XBOPHUX
Ha XPOHIYHY BEHO3HY HEJOCTATHICTh

I. B. Kosocosuu 1, X. O. Kopouarnosa !, 7K. B. Kopoanosa 2

! Hanjonanbunit Meguunuii yuisepeuter imeni O. O. Boromosibis, Kuis

2 HaujioHasibHUI yHIBEPCUTET OXOPOHU 3710poB’st Ykpainu imeni I1. JI. [lynuka, Kuis

MeTa — BUKOPUCTOBYIOUM K/IiHIKO-TEHECAIOTIUHHI METOJ, OOCTEXKEHHS, IIPOAECMOHCTPYBATH POJIb CIIAJKOBOCTI
Y PO3BUTKY BAPUKO3ZHOI XBOPOOH, IPOAHAII3YBATU CIMEHMHI BUITAIKHM BAPHUKO3HOI XBOPOOU HIKHIX KiHIIiBOK,
BU3HAYUTHU TUII yCIIAAKyBAHHS 3aXBOPIOBAHHS B OOCTEKCHUX IAILIEHTIB i [IPOTrHO3 YCIIAKYBAHHS JIJI1 HAIIIA/IKIB.

MaTrepiagay Ta MEeTOH. Y TOCIPKEHHS 6YII0 3Ty4eHO 64 XBOPUX, IEPEBAKHO XKIHOK (52 (81,3 %)), 3 pisHUMU
KIHI{YHUMU KIACAMU BAPUKO3HOI XBOPOOH. IjIs1 BCTAHOBJICHHS TUITY YCIAIKYBAHHS 31CTOCOBYBAIN KIiHIKO-
IeHEAIOTYHNA METOZ, JOCPKEHHA POAOBO/IB. BUSHAYAIN XapaKTEP XBOPOOH (CHAIKOBA UM HECITAZIKOBA), TUII
YCIAIKyBaHHA (ABTOCOMHO-JOMIHAHTHUH, aBTOCOMHO-PELIECCUBHUI, 3UEIUICHUM 3i CTATTIO).

Pe3ynbraTi. 3 64 OGCTEKEHUX MAIIEHTIB v 28 (43,8 %) BUSABICHO CIMEHHHUI XaPAKTEP BAPUKO3ZHOI XBOPOOH.
V Hamomy JOCIIPKEHHI POAOBO/IB XBOPUX HA XPOHIYHY BEHO3HY HEJOCTATHICTD 34 JJOIIOMOI'OIO KIHIKO-T€HE-
JIOT{YHOT'O METO/Y BUABJICHO YCIIAAKYBAHHA LIi€1 MATOJIOTI 34 aBTOCOMHO-JOMIHAHTHHUM THIIOM. 32(DiKCOBAHO
MPAME CIIAJKYBAHHA 34 IIOKOJIHHAMHU.

BHCHOBKHM. AHWI3 POJOBOAIB XBOPHUX HA XPOHIYHY BEHO3HY HEIOCTATHICTb BUABUB CIMEHMHHU XapaKIep
YCIaIKyBaHHS XBOPOOH, aBTOCOMHO-/IOMIHAHTHUI THII YCITAAKYBAHHA i3 BUCOKHUM CTYIIEHEM BUABY I'€HA. Y ITUX
POAMHAX iCHY€E BUCOKHI PU3HK HAPOIPKCHHS AITEH, AKi MATUMYTb XPOHIYHY BEHO3HY HEJOCTATHICTD. BijzgHAu4E€HO
CIaJKOBY CXWIBHICTB /IO NEBHUX (POPM BAPUKO3Y. Y HALEHTIB i3 PETUKY/IIPHUM BAPHUKO30M i3 BIKOM HE Bi/IOyBa-
JIACS 3MiHM B MariCTPAIbHUX BEHAX HIDKHIX KiHI[iBKAX, 4 PETUKY/IIPHUIT BAPUKO3 HAOYBAB OLIBIIIOrO NMOMTUPEHHS.

KiIr090Bi CJ10Ba: BAPUKO3HA XBOPOHOA, XPOHIYHA BEHO3HA HEJOCTATHICTDh, PETUKY/IPHUN BAPUKO3, KIiHIKO-
T€HEUTOTIYHUMN METO OOCTEKEHHS.
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