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Dear Readers,
In this new issue of Phlebolymphology, you will find the articles as below:

Hypodermitis or lipodermatosclerosis (LDS) is a chronic inflammatory
process of the dermis and subcutaneous layer in the legs of patients with
advanced chronic venous disease (CVD). It is one of the clinical findings
for class C4b in the CEAP classification (clinical, etiological, anatomical, and
pathophysiological) of CVD; however, the cellular and molecular mechanisms
responsible for progression of CVD and development of LDS remain unclear.
L. REINA-GUTIERREZ and A. SANJUANBENITO-REINA (Spain), provide
an up-to-date review on the epidemiology, pathophysiology, clinical
manifestations, and management of hypodermitis or LDS.

Acute iliofemoral deep vein thrombosis is more symptomatic than a
thrombosis distal to the common femoral vein and increases the risk of
postthrombotic syndrome, which reduces quality of life and increases
medical costs. To provide the best possible medical care, it all starts with
identifying iliofemoral deep vein thrombosis. M. J. E. VAN RIJN and
J. M. BAKAS (Netherlands) discuss the challenges, opportunities, and
future perspectives for the treatment of iliofemoral deep vein thrombosis.

K. OZSVATH (USA) presents a literature review on the use of cyanoacrylate
preparations —eg, VenaSeal, VenaBlock, and VariClose — within the venous
system, preparations frequently used in the management of venous
disorders; possible complications are also addressed.

A. JAWORUCKA-KACZOROWSKA (Poland) summarizes the potential
etiologies of chronic pelvic pain (CPP) with a primary focus on gynecological
issues, including pelvic venous disorders (PeVDs), an entity at the interface
between gynecology and vascular surgery and an increasingly recognizable
pathology.

Limited data are available on the prevalence of varicose veins and on risk
factors for varicose veins during pregnancy. S. D. AKSOY and colleagues
(Turkey) present the results of a recent observational study that was
conducted to estimate the prevalence of varicose veins, identify the
associated risk factors, and assess the impact on quality of life from
varicose vein presence in pregnancy.

Enjoy reading this issue!

Editorial Manager
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Phlebology

has lost a master

In memory of Michel Perrin, MD
(Editor in Chief of Phlebolymphology)

by Oscar Maleti, MD

great vascular surgeon, Dr Michel Perrin, was
particularly dedicated to research in phlebology,
publishing prolifically, with nearly 500 articles,
as well as chapters and books, during his career.
His passionate dedication to the advancement of this field is
evidenced by his service as president of most French societies
and as an honorary member in most European societies for
vascular diseases; he was the first president of the European
Venous Forum (EVF), founded together with Andrew
Nicolaides in 2000. Across the ocean, in the United States,
he was an honorary member of both the American College
of Phlebology (ACP) and the American Venous Forum (AVF).

An assiduous speaker at most international conferences, he
brought his scientific thought to every continent. It is not
surprising then that his delivery of the AVF's prestigious
Eugene Strandness Memorial Lecture in 2005 was on the
topic of “The Importance of International Collaboration for
Developing a Scientific Approach in Venous Disease.”

In recognition of his achievements in vascular medicine,
he has received the highest awards, such as the Ratschow
Memorial Medal in Germany, bestowed by the Curatorium
Angiologiae Internationalis; the 2015 Gold Medal from
the Saint-Petersburg Society of Phlebology (SPSP) in St.
Petersburg, Russia; and in 2018, the inaugural Gold Medal
awarded from the International Union of Phlebology (UIP).

Throughout his career, he was integrally involved in
weaving the very fabric of the tools used to classify and to
communicate about venous disease. Indeed, envisaging a
better classification, he participated in the creation of the
CEAP (clinical, etiological, anatomical, and pathophysio-
logical) classification system for chronic venous disease,
becoming its promoter in Europe; and in 1998, he organized
a meeting around classification of recurrent varicose
veins (REVAS). He participated in creation of the VEIN-
TERM consensus document that defines the terms used in

phlebology and of the SYM Vein consensus document on
venous symptoms, finishing in 2018 with publication of the
VEIN GLOSSARY, which defines more than 1000 terms used in
phlebology and which has been translated into 6 languages.

His deep enthusiasm extended far beyond medicine, to history,
cuisine, and culture. Michel was highly educated in other fields,
including naval history. An expert in naval battles, he was
often invited to lecture on this subject. Other loves included
great French wines, but also those of Tuscan and Piedmontese
origin, and cooking, with a particular appreciation of Italian
food, especially pasta and charcuterie—including sweet ham
and Emilian salami, and with what could best be described as
a veneration for culatello. He also had an unbridled passion
for the cathedral of Modena, whose history he learned to
the point that he became an expert on the subject, which he
would describe in detail as we listened to one of his favorite
composers, Mahler.

Michel’s vivacity did not stop with the manner in which he
pursued his interests but encompassed as well his fighting
spirit, commitment to work, and sense of humor. Never did
he allow the limitations imposed on him from his health
weigh on others; despite those, he continued to attend
congresses with unheard of tenacity. Indeed, Michel did not
know a day without work, choosing to spend a few hours
at least working even on Sundays, Christmas, and Easter.
And yet, in the many meetings in Modena with other
phlebologists—Bob Kistner (USA), Andrew Nicolaides
(UK), Bo Eklof (Sweden), Peter Neglén (Cyprus), our mutual
friend Jérdme Guex (France), and many others—Michel was
the pivot around which humor revolved. While being frank
and honest in his opinions and interactions with others, his
commitment to friendship, as to all his passions, was total.

Michel was Editor in Chief of Phlebolymphology.

Phlebology has lost a master. O
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ABSTRACT

Hypodermitis or lipodermatosclerosis (LDS) is a chronic inflammatory
process of the dermis and subcutaneous layer in the legs of patients with
advanced chronic venous disease (CVD). It is one of the clinical findings
for class C4b in the CEAP classification (clinical, etiological, anatomical,
and pathophysiological) of CVD. The cellular and molecular mechanisms
responsible for progression of CVD and development of LDS remain
unclear. Endothelial injury activates leukocytes, causing a perivascular
inflammatory process that affects the dermis and hypodermis in the
context of chronic venous hypertension. LDS presents 2 clinical stages: the
acute phase and a chronic condition. The acute phase is characterized by the
appearance of an erythematous, indurated, and warm plaque with intense
local pain that is poorly demarcated in the inner surface of the lower leg.
The chronic phase presents a demarcated, thickened, and indurated skin
with a constriction of the distal leg that imparts the shape of an inverted
champagne bottle. Ulcers may develop in this phase. The diagnosis is
based on clinical findings and is frequently misdiagnosed with cellulitis
and other panniculitides in the acute phase, delaying optimal treatment.
Ultrasound examination with probes used in routine venous examination
of lower limbs can easily identify the histopathologic changes that affect
the dermis and subcutaneous layer in CEAP class C4b CVD. The treatment
must focus on eliminating the ambulatory chronic venous hypertension
through conservative and invasive measures and controlling the factors
that determine the onset or progression of CVD.
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Advanced stages of chronic venous disease

Definition

Hypodermitis or lipodermatosclerosis (LDS) is a chronic
inflammatory process characterized by the induration of
the dermis, hypodermis, and sometimes the superficial fascia
in the legs of patients with chronic venous disease (CVD).**

Various terms have been used through the years to delineate
this condition. Huriez et al were the first to recognize
and describe LDS in 1955. They called it hypodermitis
sclerodermiformis and believed that the disease was caused
by cellulitis in patients with venous insufficiency.> Other terms
such as sclerosing panniculitis and indurated cellulitis have
been used to describe the same entity, whereas the term
LDS has become the preferred nomenclature in the United
States and the United Kingdom.**

LDS is a form of lobular panniculitis without vasculitis
associated with CVD.® The panniculitis or hypodermitis is
defined as the focal inflammation of the cellular subcutaneous
layer or hypodermis. It can be caused by multiple causes. The
best way to classify the different types of panniculitis is from
a histopathological point of view. Panniculitis can be lobular or
septal, depending on where the initial inflammatory process
originates, and each one of them can be classified as with or
without vasculitis. These patterns can overlap, particularly in
more advanced stages of the disease, comprising all areas of
the subcutaneous layer, which is defined as mixed or diffused
panniculitis (Table I).57

Lucio disease.

With vasculitis

e Erythema induratum of Bazin. .

* Erythema nodosum leprose.

Crohn disease.

¢ Immune:
- Lupica panniculitis.
- Hypocomplementemia
panniculitis.
- Panniculitis associated

- Panniculitis associated
with rheumatoid
arthritis.

* Enzymatic:

- Panniculitis associated
with deficit of alfa-1-
antitripsina.

* Neoplasic:

- Histiocytic cytophagic

panniculitis.

with dermatomyositis.

- Lipoatrophic panniculitis.

- Pancreatic panniculitis.

- Panniculitis associated
with lymphoma
and leukemia.
 Physical panniculitis:
- Panniculitis
caused by cold.
- Chemical panniculitis.
- Traumatic fat necrosis.

* Infectious panniculitis:
- Panniculitis caused by
atypic mycobacteria.

- Panniculitis caused by

subcutaneous mycosis.
* Panniculitis associated
with deposits:
- Fat

> Sclerema neonatorum.

» Fat necrosis of
newborn.

» Post steroids
panniculitis.

- Calcium
» Calcified panniculitis
of renal insufficiency.
- Uric acid
» Gout panniculitis.
- Cholesterol
> Hemorrhagic
panniculitis secondary
to cholesterol embolus.

Eosinophilic panniculitis.
Weber-Christian Disease.

Subcutaneous
lipogranulomatosis.

Lipodermatosclerosis.
Lipodystrophy.

Panniculitis in other
diseases.

With vasculitis

* Nodosum polyarteritis.

 Superficial migrans thrombophlebitis.

* Leukocytoclastic
vasculitis.

* Nodosum erythema.

* Subacute migrans nodular
panniculitis.

* Eosinophilic fasciitis.
e Scleroderma
panniculitis.

Table 1. Histopathologic classification of panniculitis.

Based on reference 6: Sanchez-Saldafia et al. Dermatol Peru. 2006;16(3):36-61.

Based on reference 7: Bondi et al. Paniculitis. In: Fitzpatrick TB ed. Dermatologia en Medicina General. 5 ed. Ed.
Medica Panamericana; 2001:1341-1356.
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The Vein Glossary® has defined hypodermitis as one of the signs
associated with chronic venous insufficiency (CVI) and one
of the clinical findings in class C4b of the CEAP classification
(clinical, etiological, anatomical, and pathophysiological; Table
I1).° The Vein Glossary defined it as follows: "It consists of
an inflammatory, edematous, fibrotic plaque of the medial
lower third of the lower leg. It can be associated with stasis
purpuric dermatitis and atrophie blanche. Often extremely
painful, it can be the start of an ulcer.”®

Vol 30 1 No.1 | 2023

Ulceration rate associated with LDS was estimated to be
around 13% in a retrospective study.? Kirsner et al proposed
that the degree of thickening was associated with the
appearance of a venous ulcer.! The degree of skin thickening
associated with LDS around the ulcer has been found to be
predictive of a difficulty in healing.’® The larger the area of
LDS, the greater the risk of re-ulceration in patients with
CEAP class C5.1

C (Clinical Manifestations), E (Etiology), A (Anatomic Distribution), P (Pathophysiology)

No visible or palpable signs of venous disease

Pigmentation or eczema

Telangiectasias or reticular veins

Lipodermatosclerosis or atrophie blanche

Varicose veins

Corona phlebectatica

Recurrent varicose veins

Healed

Edema

Active venous ulcer

Changes in skin and subcutaneous tissue
secondary to chronic venous disease

Recurrent active venous ulcer

Table II. CEAP classification system and reporting standard revision 2020.
Hypodermitis or lipodermatosclerosis is one of the clinical findings for CEAP class C4b.

After reference 9: Lurie et al. J Vasc Surg Venous Lymphat Disord. 2020;8:342-352. © 2020, Society for Vascular Surgery.

Prevalence

Based on epidemiological studies, the prevalence of class
C4b in the general population varies from 2.1% to 13.2%
depending on the country and the sex (Table Ill).*2 A systematic
review identified 32 studies from 6 continents including
>300 000 adults and found a pooled C4 prevalence of 4%.2
Approximately 10% of CVD patients will develop LDS.*#1¢

Based on case studies, patient series, and randomized
controlled trials (RCTs), middle aged and elderly women
are more frequently affected by LDS. In addition, LDS also
was associated with obesity in some of these studies,
and although it may appear as bilateral, it is more often a
unilateral lesion 131117192028 |n 3 retrospective analysis of
97 patients with acute and chronic LDS, 87% were women,
predominantly middle aged, 66% were obese, and 85% were
either overweight or obese. Bilateral involvement was found
in 45% of cases.? Patients with morbid obesity have more
advanced CVD, caused by an increased abdominal pressure,
a decreased calf muscle function, and inactivity. In addition,

23.7 124 51.6 46.3 15.8 47.7
11 11.6 9.2 2.2 14.9 10.5
4.0 3.1 13.2 2.1 2.7 10.3

14 0.6 4.2 0.7 0.6 2.2

0 0.1 21 0 0.1 11

Table IlI. Prevalence of chronic venous disease (percentage
of population) stratified by CEAP clinical class (C2-C6).

See in particular the prevalence of C4 CEAP clinical class.
Abbreviation: CEAP, clinical, etiological, anatomical, pathophysiological
classification system. After reference 12: Nicolaides et al. Int Angiol.
2018;37(3):191-192. © 2018, Edizioni Minerva Medica.



popliteal vein compression during hyperextension of the leg
during standing has been observed.?3! Together with these
mechanical factors, obesity is associated with a systemic
proinflammatory state that impairs venous and lymphatic
return, contributing to the onset and worsening of CVD and
lymphedema.3?

Advanced stages of chronic venous disease

Elderly patients more often suffer advanced stages of CVD
due to associated comorbidities such as hypertension,
diabetes mellitus, chronic obstructive pulmonary disease,
right heart failure, and obesity; and often, a decreased calf
muscle function caused by immobility, stroke, and locomotor
system diseases.*

Physiopathology

The macrovascular complications associated with CVD
progression are well recognized; however, the cellular and
molecular mechanisms responsible for the development of
LDS and subsequent venous ulceration remain unclear.

On a microcirculatory level, chronic venous hypertension
produces an endothelial injury with recruitment of
inflammatory cells, increased permeability, and exit of
proinflammatory molecules, cells, and proteins to the
interstice. The resulting perivascular inflammatory process
affecting the hypodermis leads to fat necrosis and fibrosis of
the skin that is defined as LDS or hypodermitis (Figure 1).3437

Inappropriate endothelial activation in CVD is a mechanism
common to other cardiovascular diseases and diabetes.
A recent epidemiological study in 12 423 CVD patients
found a clear association between CVD and an increased
risk of cardiovascular disease and all-cause mortality. This

association was reported at each stage of CVD, and the
risk increased proportionally with higher CEAP classes.?>38
Epigenetic factors that cause microcirculation deterioration
and inflammation can contribute to venous and lymphatic
disease such as obesity, diabetes, poor lifestyle and
nutritional habits, postural changes, calf pump dysfunction,
drug intake, trauma, stress, and a dysfunctional autonomic
nervous system.?®

The venous and lymphatic systems work as a unit, the
overloading of one being compensated by the other.
Moreover, the overloading and failure of one produces the
failure of the other.*® Lymphoscintigraphy is normal in early
stages of CVD, but later it shows pathologic findings and
lymph flow impairment, leading to inflammation.? This
inflammation arises when lymphatics cannot cope with the
interstice overload of fluid and proinflammatory molecules
and cells.>®

Chronic venous disease

Chronic venous hypertension

Epigenetic factors:
obesity, postural, calf pump,
lifestyle, nutrition, drugs, stress,
autonomic nervous system

Endothelial injury

Recruitment of inflammatory cells, increased permeabllity
and proinflammatory molecules and proteins in the interstice

Perivascular inflammatory process

Hypodermitis: fibrosis of skin and fat necrosis

Figure 1. Physiopathology of hypodermitis.
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Histopathology

Hypodermitis is characterized by a progressive septal
fibrosis and necrosis of the fat lobules (Figure 2) 322234142
An infiltrate with dilated vascular spaces is seen at first in the
dermis. Thickening of the septa with discrete inflammation
and necrosis of adipocytes in the center of the lobule
can be observed. As the disease progresses, the septa
become fibrosed, and this fibrosis progressively extends

into the lobules, obliterating the adipocytes. Within the
dermis, lobulated and tortuous thick-walled blood vessels,
erythrocyte extravasation and siderophages, perivascular
lymphocytic infiltrate with foamy macrophages and plasma
cells, and dermal atrophy can be seen. Hemosiderin has been
found to always be present in LDS skin.*

Diffuse
and discrete
perivascular

=

infiltrate
. with dilated ',ﬁ i i
! vascular ke 28000
spaces in
the dermis.

Septal Necrosis of the
panniculitis adipocyte in the
with markedly center of the lobule.
thickened The adipocytes are
fibrotic septa substituted by a

extended into
the fat lobules.

pseudomembrane
with fibrosis of the
dermis and the
subcutaneous layer.

Figure 2. Histopathology of hypodermitis characterized by a progressive septal fibrosis and necrosis of the fat lobules.
Images from reference 41: Chan et al. J Am Acad Dermatol. 2008;58(3):525-527. © 2018, American Academy of Dermatology, Inc. Published

by Mosby, Inc. All rights reserved.

Clinical manifestation

LDS presents 2 clinical stages or phases according to the
clinical manifestations: the acute-subacute phase and a
chronic condition.}2232444 The acute phase is characterized
by the appearance of an erythematous and slightly indurated
and warm plaque with intense local pain that is poorly
demarcated in the inner surface of the lower leg (Figure
3). This acute stage is usually misdiagnosed as cellulitis,
thrombophlebitis, morphea or erythema nodosum. The
chronic phase is characterized by a demarcated, thickened,
and indurated skin involving the gaiter region caused by
extensive sclerosis of the dermis and subcutaneous tissue
of the lower leg. Usually, progressive fibrosis leads to a
constriction of the distal leg and imparts the characteristic
shape of an inverted champagne bottle (Figures 4 and 5).
The skin can be darkly hyperpigmented although it is not
invariably so. Areas of atrophie blanche within LDS skin
can also be present (Figure 6). Ulcers may develop in this
phase. With advanced sclerosis and regression of the acute
inflammatory reaction, pain tends to be duller and aching,
being more frequent when the patient walks or exercises.>%2?
In a retrospective study of 97 patients, Bruce et al found pain
in the lower limb to be the most common symptom of LDS,
seen in 43% of patients.?

Figure 3. Acute hypodermitis or lipodermatosclerosis.
Chronic venous disease of CEAP class C4b. An inflammatory
plaque poorly demarcated in the inner surface of the lower
third of the lower leg, which is often extremely painful.

Abbreviation: CEAP, clinical, etiological, anatomical,
pathophysiological classification system.
Images from: University Hospital Central Cruz Roja Collection.

10



Advanced stages of chronic venous disease

Figure 4. Chronic hypodermitis or lipodermatosclerosis.
Chronic Venous Disease of CEAP class C4b.

A well-demarcated area of hyperpigmented, thickened,
and indurated skin involving the gaiter region of the
lower leg caused by extensive fibrosis and sclerosis of the
dermis and subcutaneous tissue of the lower leg. Usually,
fibrosis leads to a constriction of the distal leg giving to
the leg the appearance of an inverted champagne bottle.
An ulcer may develop.

Abbreviation: CEAP, clinical, etiological, anatomical,
pathophysiological classification system.

Images from: University Hospital Central Cruz Roja Collection.

Figure 5. Chronic hypodermitis or lipodermatosclerosis.
Fibrosis and sclerosis of the dermis and the subcutaneous
layer that manifests as an induration of the skin and the
sign of the inverted champagne bottle. It can be the start
of an ulcer.

Images from: University Hospital Central Cruz Roja Collection.

The chronic phase most often develops following the acute
phase (in months or even more than a year) or may occur
independently. It is unclear whether each patient with chronic
LDS undergoes an acute phase. Based on patient history,
it appears that an acute phase is not necessary or that its
severity may be variable, thus a patient may not recall such
a phase or have sought medical attention.* Once installed,

Figure 6. Chronic hypodermitis or lipodermatosclerosis.
It can be associated with stasis purpuric dermatitis
and atrophie blanche.

Images from: University Hospital Central Cruz Roja Collection.

acute inflammatory phases can occur again during the chronic
phase, named the “acute on chronic” form of LDS.*** In the
retrospective case-control study of Suehiro et al, in 6 legs
out of 30, acute LDS recurred 9 (3-38) months after the
initial attack, exclusively in legs with persistent induration,
hyperpigmentation, and edema.?® In CVD, LDS is usually a
chronic condition in which acute phases may occur.**

Clinical diagnosis

The diagnosis of LDS is clinical. However, although chronic LDS
is readily recognized clinically, acute lesions are frequently
misdiagnosed since they lack the sharp demarcation, hard
consistency, and sometimes obvious clinical signs of venous
disease associated with chronicity.?? Such early and evolving
lesions may be clinically confused with cellulitis, erysipelas,
lymphangitis, morphea, superficial venous thrombophlebitis,
erythema nodosum, erythema induratum, and a range of
other panniculitides.?>?3

11

The acute phaseis frequently mistakenas a cellulitis and treated
ineffectively with antibiotics. The key points to differentiate
acute LDS from cellulitis/erysipelas are the absence of fever,
systemic symptoms, inguinal lymphadenopathy, normal
laboratory inflammatory parameters such as leukocytes, and
lack of antibiotic treatment effectiveness.?? The diagnosis of
lower-limb cellulitis is incorrect in as many as one-third of
patients. The most common disorders mistaken for lower-
limb cellulitis are venous eczema, LDS, and lymphedema.*®
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Erythema nodosum is observed especially on the anterior
aspects of the lower legs, and erythema induratum is found
mainly on the calves. Panniculitis during lupus erythematosus
course usually appears on the trunks or arms.?%23

Biopsy

Biopsy can provoke a nonhealing ulcer; therefore, a histologic
study is only recommended in selected cases to do a
differential diagnosis with other panniculitis or diseases.

Skin ultrasound examination

Skin ultrasound examination, a “noninvasive biopsy,” is
an excellent morphological evaluation of the cutaneous
(epidermis and dermis) and subcutaneous layers, using the
same probes dedicated to routine vascular investigation.*
The author of this review refers the readers to the publication
of Caggiatti et al*® to further investigate this topic.

Findings in normal skin are illustrated in Figure 7.*¢ The
epidermis appears as a thin hyperechoic band because of the
echoes created between the gel and the skin surface. The
papillary dermis (PD) appears as a thin and low-echogenic
band parallel to the skin surface, immediately below the
hyperechoic epidermis. It is called the “subendothelial-low-
echogenic-band” (SLEB). The hypoechogenicity of the PD is
related to its high water content. The reticular dermis (RD)
appears as a regular band, with homogeneous thickness and
echogenicity. The echoes from the reticular layer originate
from the boundaries between the collagen fibers and the
surrounding ground substance and cells.

In normal conditions, the dermo-hypodermic junction (D-HJ)
appears as an uninterrupted line, easily recognizable thanks
to the marked difference in echogenicity of the RD and the
subcutaneous layer (Figure 7). The subcutaneous tissue
consists of hypoechoic fat lobules separated by echolucent
connective trabeculae. The prevalence of adipose tissue
makes the subcutaneous layer markedly less echogenic than

Vol 30 1 No.1 | 2023

the overlying dermis. The thickness of the trabeculae varies
greatly between individuals and within the same subject,
depending on the evaluated area (Figure 7).4¢

Hypodermitis is characterized by inflammatory edema
in initial phases and liposclerosis in advanced cases. The
ultrasound pattern is greatly variable, with different
combinations of cutaneous and subcutaneous changes.
To simplify the matter, it is possible to designate 2 main
ultrasound patterns: scleroedematous and fibrosclerotic.*®

Acute hypodermitis: scleroedematous pattern

There is an inflammatory edema manifested by thickening of
the dermis, disappearance of PD and the D-HJ, and thickening
and hyperechogenicity of the hypodermis (Figure 8).4°

Chronic hypodermitis: fibrosclerotic pattern

The fibrosclerotic pattern of chronic hypodermitis is
characterized by progressive dermal sclerosis with
disappearance of the PD and D-HJ, and subcutaneous layer
thinning and hyperechogenicity by progressive fibrous
proliferation and disappearance of fat lobules (liposclerosis).*
Figure 9.

A prospective study of 14 limbs with CEAP class C4-C6 CVD
found on high-frequency ultrasound examination showed
that dermis thickness and the dermis and subcutaneous
layer echogenicity were higher in the areas of LDS than
in normal thigh skin. Subcutaneous layer and venous wall
calcification and fibrosis of the affected skin were also
detected. Compression static elastography showed lower
compliance of the subcutaneous layer than muscle.*’

The retrospective case-control study published recently
by Suehiro et al has shown differences in the dermal and
subcutaneous ultrasound findings in patients diagnosed with
acute LDS between patients that progressed to chronic LDS
and those who did not.?® These results may have opened a
line of investigation on the prognosis of CVD.

Diagnosis: skin ultrasound

Normal skin

Figure 7. Normal skin ultrasound.
Ultrasonography of skin changes in
legs with chronic venous disease.

A) Normal skin, 12 MHz sonography.
B,C) Light microscopy.

Abbreviations: DHJ, dermo-hypodermic
junction; E, epidermis; MF, muscular fascia;
PD, papillary dermis; RD, reticular dermis.
After reference 46: Caggiati. Eur J Vasc
Endovasc Surg. 2016;52(4):534-542.

© 2016, European Society for Vascular
Surgery. Published by Elsevier, Ltd.
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Diagnosis: skin ultrasound

Acute hypodermitis:
scleroedematous pattern

Inflammatory edema
* Thickening of the dermis.

 Disappearance of papillar dermis
and the dermo-hypodermic junction.

* Thickening and hyperechogenicity
(indicated by asterisk) of the hypodermis.

e Arrows indicate anechoic lacunae.

Figure 8. Skin ultrasound of acute hypodermitis: scleroedematous pattern. Ultrasonography of skin changes in legs

with chronic venous disease.

After reference 46: Caggiati. Eur J Vasc Endovasc Surg. 2016;52(4):534-542. © 2016, European Society for Vascular Surgery.

Published by Elsevier, Ltd.

Hypodermitis diagnosis: skin ultrasound

Chronic hypodermitis:
fibrosclerotic pattern

 Disappearance of papillar
dermis and dermo-
hypodermic junction.

* Subcutaneous
layer: thinning and
hyperechogenicity.
 Disappearance of fat
lobules (liposclerosis).

Figure 9. Skin ultrasound

of chronic hypodermitis:
fibrosclerotic pattern.
Ultrasonography of skin
changes in legs with chronic
venous disease.

After reference 46: Caggiati.
Eur J Vasc Endovasc Surg.
2016;52(4):534-542.© 2016,
European Society for Vascular
Surgery. Published by Elsevier, Ltd.

Magnetic resonance imaging

Magnetic resonance imaging (MRI) is another potentially
useful alternative to skin biopsy that reveals thickening of
the skin with typical distinct fibrous septa in the hypodermis
with a “honey-comb” appearance, which is in concordance
with the histopathologic features of LDS.*

Indication of investigations in CEAP C4b

The European Venous Forum (EVF), International Union of
Phlebology (UIP), and International Union of Angiology
(UIA) clinical guidelines recommend doing a lower-limb
and abdominal echo-doppler examination. If venous
obstruction is suspected, it is recommended to do a
plethysmography, computed tomography venography
(CTV), magnetic resonance venography (MRV), venography,
pressure measures, and/or intravascular ultrasound (IVUS).
If phlebolymphedema is suspected, it is recommended to do
lower-limb isotopic lymphoscintigraphy (Figure 10).%8

According to the European Society for Vascular Surgery (ESVS)
clinical guidelines, if suprainguinal pathology is suspected, it
is recommended to do an abdominal echo-doppler, abdominal
CTV, abdominal MRV, or abdominal venography.*®

13

Lower-limb echo-doppler

Lower-limb echo-doppler is the primary test of choice. One
must evaluate the deep venous system, the superficial
venous system, and the perforant veins in the vicinity of
severe skin changes (Figures 11 and 12).

Indication of investigations in C4b CEAP

Lower-limb and abdominal echo-doppler exam.

If venous obstruction suspected: plethysmography, CT
venogram, MRV, venography, pressure measures or I[VUS.

If phlebolymphedema suspected: lower-limb isotopic
lymphoscintigraphy.

Figure 10. Indication of investigations in class C4b of CEAP
classification according to the guidelines of UIP, EVF, and UIA.

Abbreviations: CEAP, clinical, etiological, anatomical,
pathophysiological classification system; CT, computed tomography;
EVF, European Venous Forum; IVUS, intravascular ultrasound;

MRV, magnetic resonance venography; UIA, International Union of
Angiology; UIP, International Union of Phlebology.

Based on reference 48: Nicolaides et al. Int Angiol.
2018;37(3):181-232.



The definition of a perforant vein as being pathological when Of patients with CVD, 40% to 70% have superficial venous

surpassing an outward flow >0.5 seconds and a diameter reflux (SVR), associated or not with reflux of perforant

>3.5 mm in area of skin changes is controversial.**-! veins or in the deep venous system.>>>3 This reflux can be
eliminated through invasive procedures.*-5%54

Lower-limb echo-doppler

The primary test of choice

¢ Deep venous system
e Superficial venous system

e Perforant veins in the vicinity
of severe skin changes

"Controversial"

Lower-limb echo-doppler is the primary test of choice. Definition of pathological perforant veins remains
controversial.

Lower limb echo-doppler examination of a patient with hypodermitis and incompetence of perforant tibial vein.
University Hospital Central Cruz Roja Collection.

The objective of treatment should be to eliminate the ~ Treatment of lymphatic insufficiency
chronic ambulatory venous hypertension and its secondary ~ associated with advanced stages of CVD
inflammatory process in the microcirculation. To achieve The treatment of the lymphatic insufficiency associated with
the first goal, one can eliminate the SVR and/or the deep advanced stages of CVD (phlebolymphedema) should not be
venous reflux or obstruction by invasive procedures and forgotten. This objective will be gained by compression therapy
conservative measures such as compression therapy, calf ~ through complex decongestive therapy with manual lymphatic
muscle activation, and elevation of the leg. Venoactive drugs drainage in acute and intensive care and in the maintenance
(VADs) and compression therapy are indicated to counter  phase, skin care, exercise, drugs, and nutraceuticals.>®>’

the inflammatory process at the microcirculatory level. #5155
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Treatment of nonvascular factors that
impact venous and lymphatic disease

An interdisciplinary medical pathway that approaches both
diabetes and obesity is encouraged. This combined syndrome
is a true pandemic worldwide, sharing its endothelial lesion
with the venous and lymphatic disease.?? The treatment
strategy should approach the commonalities of these
interconnected diseases.>® Other therapeutic alternatives
such as new drugs and nutraceuticals, measures to improve
parasympathetic systems, gene treatment, stem cell
treatment, and improvement of poor health habits are being
investigated.323°

Treatment for the acute phase

The acute phase requires rapid treatment. Oral analgesics
are essential to reduce the pain. Compression therapy is
the first-line treatment, preferably by multilayer bandaging
(MLB) and adjustable compression garments (ACG). Using
elastic compression stockings (ECS) may be difficult because
of pain.1'27'28'59

Reich-Schupke et al observed in a case series a lower
recurrence of acute episodes in those patients in which SVR
was eliminated.??

Advanced stages of chronic venous disease

Among other general measures are the nonsteroidal anti-
inflammatory drugs, the topical/oral corticosteroids, and
skin care with zinc oxide and emollients, although there is
poor evidence to support them. Various treatments including
nonsteroidal anti-inflammatory drugs, antibiotics, and topical/
oral steroids were provided in 28 patients with acute-subacute
LDS for 8 weeks (2-52 weeks) without improvement.?

Venoactive drugs (VADs)

The 2018 UIP, UIA, and EVF clinical guidelines scrutinized
both old and new meta-analyses addressing the effect of
individual VADs on individual symptoms and signs of CVD.
The only drug that had been evaluated in placebo-controlled,
double-blind, RCTs on its effect on leg redness and skin
changes was the micronized purified flavonoid fraction
(MPFF). The analyses showed improvement in these signs
with a level of evidence B and A, respectively, the clinical
guidelines giving a strong recommendation for this drug
in this indication (Tables IV and V).5%%* In a pooled analysis
of 4 RCTs evaluating the effects of MPFF treatment on skin
trophic disorders, the risk ratio (RR) of 0.87 (95% Cl, 0.81-
0.94) for persistence of the skin trophic disorder with MPFF
treatment vs placebo indicated a statistically significant
benefit with MPFF.6263

Symptoms/ signs m Ruscus HMC AA HCSE Calcium dobe.
A B A B

Pain A

Heaviness A A B A
Feeling of swelling A A B
Discomfort A B
Leg fatigue NS B

Cramps B B/C B

Paresthesiae B/C A B
Burning B/C NS

Pruritus/itching B/C A

Tightness NS

Restless legs NS

Leg redness B

Skin changes A

Ankle circumference B A NS A

Foot or leg volume NS A NS A A
QoL A NS

Table V. Effect of venoactive drugs on symptoms and signs of chronic venous disease. Level of evidence.

Abbreviations: MPFF, micronized purified flavonoid fraction; Ruscus HMC AA, Ruscus aculeatus extract, hesperidin methyl chalcone
and ascorbic acid; HCSE, horse chestnut extract; Calcium dobe, Calcium dobesilate; QOL, quality of life.
After reference 60: Nicholaides et al. Int Angiol. 2018;37(3):232-254. © 2018, Edizioni Minerva Medica.
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However, studies focusing on the use of MPFF-based
conservative treatment in patients with CEAP class C4 CVD
are scarce. Bogachev et al recently published a prospective,
observational study with 365 patients with CEAP class C4
CVD treated with MPFF, associated with other conservative
measures, such as compression for 6 months, and showed a
significant improvement in subcutaneous adipose thickness
assessed by ultrasound and a significant reduction in lesion
area and skin density measured by curvimetry and durometry,
respectively. The VCSS and symptoms typical of C4 class
(itching, skin tightening, burning, pain) evaluated by a 10-
cm visual analog scale (VAS) and the health-related quality
of life (HRQoL) evaluated by the CIVIQ-14 scale (14-item
Chronlc Venous Insufficiency Quality of Life Questionnaire)
were also improved. No adverse reactions were reported.?

A 3-month treatment with sulodexide significantly improved
objective signs of erythema, skin temperature and induration,
and all subjective symptoms of CVD in an open, uncontrolled
observational study in 450 CVD patients.t36*

The ESVS clinical guidelines have provided a single generic
recommendation on VADs, recommending "“For patients with
symptomatic chronic venous disease, who are not undergoing

interventional treatment, are awaiting intervention, or have
persisting symptoms and/or oedema after intervention,
medical treatment with venoactive drugs should be
considered to reduce venous symptoms and oedema, based
on the available evidence for each individual drug. Class lla,
LeVel A.”49,61,65,66

Compression therapy

Compression therapy by ECS has been shown to reduce skin
induration in patients with hypodermitis in 2 RCTs.**¢7

Firstly, in @ RCT with 77 patients treated with ECS and 81
patients that were not, Vandongen et al showed that below-
knee 35-45-mm-Hg ECS reduced the area of LDS and ulcer
recurrence in C5 CEAP.1!

The second one is a pilot study of 17 patients with bilateral
LDS,®” where each leg was treated with a different stocking.
One of the patient’s legs was treated using a stocking
permanently impregnated with copper oxide ions. Copper
oxide has been shown to have biocidal and antimicrobial
effects and is an essential element for normal skin function
and isinvolved in several processes crucial for wound healing.

“ Ruscus HMC AA m HCSE Calcium dobe.

Pain

Heaviness

Feeling of swelling

Functional discomfort -

Cramps

Leg redness -

Weak in view

Skin changes -

of the possibility
of including

Edema

agranulocytosis

Quality of life ;

Paresthesiae

Burning -

Leg fatigue -

Pruritus -

Recommendation level for venoactive drug (VAD) treatment of symptoms and signs of chronic venous disease.

MPFF, micronized purified flavonoid fraction; Ruscus HMC AA, Ruscus aculeatus extract, hesperidin methyl chalcone
and ascorbic acid; HCSE, horse chestnut extract; Calcium dobe, Calcium dobesilate.

Nicolaides et al. Int Angiol. 2018;37(3):232-254.
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The leg treated with nonimpregnated ECS was the control
group. Below-knee 14-18-mm-Hg graduated ECS impregnated
with copper reduced the area of LDS in C4b CEAP.®’

The ESVS clinical guidelines recommend: “For patients with
chronic venous disease and lipodermatofibrosis and/or
atrophie blanche (CEAP clinical class C4b), using below-
knee ECS, exerting a pressure of 20-40 mm Hg at the ankle,
is recommended to reduce skin induration. Class |, Level B.”4°

Multilayer bandaging

MLB achieving an interface pressure of >40 mm Hg is a more
suitable treatment for the acute-subacute phase of LDS than
ECS or superimposed stockings, providing higher pressure and
more effectiveness in relieving pain. Using ECS is difficult for
patients with acute LDS because of pain.** In a case-report
study, MLB eased the pain in 8 of 9 patients within 2 to 7
weeks of treatment with only occasional use of painkillers
and no other treatment.?’ In another case-report study of 30
patients with acute LDS, in all cases, the symptoms subsided
within 5 weeks (2-11 weeks) after treatment with MLB
exerting an interface pressure >40 mm Hg. Patients did not
require particular medications, except for the occasional use
of analgesics. Six legs out of 30 patients had a recurrent

Advanced stages of chronic venous disease

acute LDS. The treatment with MLB controlled symptoms and
prevented re-recurrence.?® Nevertheless, MLB is sometimes
neither possible nor tolerated; 1 of 9 patients in the study
of Suehiro did not tolerate it.?” It must be taken into account
that LDS modifies the limb shape, therefore ECS and MLB
may have limitations.>® Moreover, compression therapy in
patients with acute-subacute LDS is unlikely to prevent the
progression to chronic LDS.?®

Adjustable compression garments

ACGs are made of stiff material with self-adhesive straps,
usually applied from the ankle to the knee. The more the straps
are stretched around the leg, the higher the compression
pressure. Inelastic compression devices are more effective
than inelastic bandages because they can be readjusted.
They are easy to apply after a short training, allowing
for self-management (Figures 13-15).5%° ACGs allow for
compression therapy in morbid obesity, for nonstandard legs,
for skin that needs daily care, and allow the use of footwear
(Figure 16).7° ACG have been used to treat the very painful
phase of acute LDS.>° Similarly to the MLB, ACG can achieve
higher pressure than ECS, helping to control pain more easily.
In contrast to MLB, ACG can be adapted to limbs with chronic
LDS and an inverted champagne-bottle shape.

Figure 13. Adjustable compression garments for the treatment of chronic lipodermatosclerosis.
Images from: University Hospital Central Cruz Roja Collection.
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Supervised physical exercises and
walking associated with compression
therapy

Patients with advanced stages of CVD present significant
limitations of ankle and foot-joint mobility. LDS often covers
the structures of foot joints, particularly the ankle joints
and the Achilles tendon. The stiffness of the ankle joint
limits foot mobility and disturbs the proper biomechanics
of walking.”* As 2 RCTs have shown, patients should be
encouraged to regularly exercise (standing on tiptoes, foot
bending, using a training bike) and walk to increase foot
and ankle joint mobility and to improve calf muscle pump
function.”?73 Compression increases the function of the calf
muscle pump.’*

Elimination of superficial venous reflux

Traditional surgery by stripping is unpopular or impossible
in elderly patients with skin lesions or comorbidity.>*

Figure 14. Elastic compression stockings (ECS) and
adjustable compression garments (ACG) in bilateral
lipodermatosclerosis.

Images from: University Hospital Central Cruz Roja Collection.
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Endovenous echo-guided technigues are less invasive, can
be performed without anesthesia or local anesthesia, are
less painful with a short return to daily activities, have less
major complications, and prevent incision of the skin (Figure
17).7° Therefore, they are preferred in patients with skin
lesions (C4b), in the elderly with comorbidities, obesity, or
lymphedema.

The UIP, UIA, and EVF clinical guidelines®® give a strong
recommendation based on high-quality evidence (A)
for treatment of the great saphenous vein (GSV) with
modern open echo-guided surgery (1A), thermal ablation
with endolaser or radiofrequency (1A), and echo-guided
sclerotherapy with foam (1A). Ablation with steam,
cyanoacrylate, and mechanochemical ablation (MOCA) have
a recommendation of 1B, awaiting long-term results. These
clinical guidelines recommend the treatment of tributaries
with sclerotherapy or phlebectomy at the same time or at
a second stage.*®

Figure 15. Adjustable compression garments (ACG) with the
garment for the foot.

Images from: University Hospital Central Cruz Roja Collection.

Figure 16. Adjustable compression garments (ACG)
in a patient with morbid obesity and bilateral
lipodermatosclerosis.

Images from: University Hospital Central Cruz Roja Collection.



Ultrasound-guided foam sclerotherapy (UGFS) is the most
frequent procedure in the treatment of SVR. The advantages
of UGFS compared with thermal ablation and phlebectomy
is that LDS and lymphedema limit open surgery, thermal
ablation, and tumescent anesthesia. Although the long-term
anatomical effectiveness of UGFS is lower, it can be repeated.
Sclerotherapy is the simplest and fastest and imposes no
limitation on normal activity. Figure 18.

The ESVS clinical guidelines*® recommend:

“For patients with saphenous trunk incompetence
undergoing treatment, ultrasound guided foam
sclerotherapy may be considered for treating saphenous
trunk with a diameter less than 6 mm. Class lib, Level B."”
"In patients with clinical class C4b, ultrasound guided
foam sclerotherapy is a better alternative to phlebectomy
for the treatment of tributaries. Phlebectomy may be
complicated by delayed wound healing.”

"For patients with great saphenous vein incompetence
requiring treatment, endovenous thermal ablation is
recommended as first choice treatment, in preference
to high ligation/stripping and ultrasound guided foam
sclerotherapy. Class | Level A." Figure 19.

Figure 17. Echo-guided procedures in the ablation of
the superficial venous reflux. Up: hand-made foam with
Tessari technique. Down: endolaser fiber.

Images from: University Hospital Central Cruz Roja Collection.

Advanced stages of chronic venous disease

Figure 18. Echo-guided sclerotherapy of small saphenous
vein in a patient with clinical class C4b of CEAP classification.

Images from: University Hospital Central Cruz Roja Collection.

Figure 19. Thermal ablation of the great saphenous vein
with endolaser. Down: ultrasound image of the thermal
ablation of the vein.

Images from: University Hospital Central Cruz Roja Collection.



“For patients with great saphenous vein incompetence
requiring treatment, cyanoacrylate adhesive closure
should be considered when a non-thermal non-tumescent
technique is preferred. Class lla, Level A." Figure 20.

"For patients with great saphenous vein incompetence
requiring treatment, mechanochemical ablation may be
considered when a non-tumescent technique is preferred.
Class Ilb, Level A." Figure 21.

“For patients with small saphenous vein incompetence
requiring treatment, endovenous thermal ablation
is recommended in preference to surgery or foam
sclerotherapy. Class |, Level A."”

“For patients with small saphenous vein incompetence
requiring treatment, endovenous non-thermal non-
tumescent ablation may be considered. Class Ilb, Level B.”

"For patients with incompetence of the anterior accessory
saphenous vein requiring treatment, endovenous thermal
ablation should be considered. Class lla, Level C.”

"For patients with incompetence of the anterior accessory
saphenous vein requiring treatment, ultrasound guided
foam sclerotherapy may be considered. Class llb, Level C.”

Treatment of incompetent
perforant veins

UGFS is the most commonly used technique (Figure 22).

No treatment is defined as superior because there are no
randomized studies comparing the different techniques. In
general, smaller incompetent perforant veins are treated with
UGFS and larger ones with cyanoacrylate adhesive closure
(CAC) or thermal ablation.4®-t

The ESVS clinical guidelines recommend: “For patients
with CVD requiring treatment of incompetent perforating
veins, endovenous ablation, division, or ligation should be
considered. Class lla, Level C."4°

Endovenous closure of the great saphenous vein with cyanoacrylate adhesive with the VenaSeal technique.
Up: VenaSeal Procedure. Down left: ultrasound images of the VenoSeal catheter inside the great saphenous vein.
Down right: cyanoacrylate adhesive inside the great saphenous vein with acoustic shadow.

University Hospital Central Cruz Roja Collection.
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Figure 21. Mechanochemical ablation of the saphenous Figure 22. Echo-guided foam sclerotherapy of pathologic
trunks with catheter ClariVein. perforant vein in a patient with lipodermatosclerosis.
Based on reference 82: Reina and Solares. Angiologia. Images from: University Hospital Central Cruz Roja Collection.

2018;70(1):25-32. https://doi.org/10.1016/j.angio.2017.10
© 2017, SEACU. Published by Elsevier Espana, S.L.U.
Images from: University Hospital Central Cruz Roja Collection.

Which technique do we choose?

We should take into account the following considerations:
clinical guidelines recommendations and RCT results, local
conditions determined by hospital or outpatient setting,
refund and device availability, experience and preferences
of the medical staff, and clinical condition and preferences
of the patient.

What is the current trend?

The trend is to apply thermal ablation of the GSV in young
patients with acceptable surgery risk, using UGFS of the
tributaries.

In patients with lymphedema, obesity, advanced age, high
risk for surgery or tumescent anesthesia, incompetence
of SSV, and tributaries in the area of LDS, and taking into
account the preference of the patient, the nonthermal,
nontumescent techniques represented by UGFS, CAC, and
MOCA are frequently performed.

Deep venous system and pelvic venous
disorders Figure 23. Stent in left iliac vein obstructed after a deep

. . o . venous thrombosis.
Interventional techniques to eliminate reflux or obstruction Courtesy of: Dr Angel Sanchez and Dr Roberto Villar. Interventional

of the deep venous system in the lower limbs or abdominal Radiology Department. University Hospital 12 de Octubre, Madrid.
veins or to treat pelvic venous disorders should be done in University Hospital Central Cruz Roja Collection.
specialized centers in selected patients (Figure 23-26).451
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Figure 24. Deep venous disease of the lower limbs.
Construction of a neovalve in deep veins of lower limbs
with congenital absence of valves.

Images courtesy of: Dr Oscar Maleti and Dr Maria Lugli, published

in reference 8: Perrin et al. The Vein Glossary. Institut la Conference
Hippocrate; 2018. © 2018, Institut la Conference Hippocrate.

Figure 25. Deep venous disease of the lower limbs. Construction of a neovalve in deep veins of lower limbs after a deep
venous thrombosis.

Images courtesy of: Dr Oscar Maleti and Dr Maria Lugli, published in reference 8: Perrin et al. The Vein Glossary. Institut la Conference
Hippocrate; 2018. © 2018, Institut la Conference Hippocrate.

Other surgical approaches

The above-described invasive venous procedures can inhibited the expression of adhesion molecules as well as
eliminate chronic venous hypertension, but the long-term  the inflammatory response, improved the microcirculation
accumulated liquefied fatty and necrotic subcutaneous of the lower extremities, reduced the mRNA expression
tissue cannot be directly removed. Percutaneous drainage of collagen type | alpha 1 chain 1, and improved QOL at 6
with multiple tiny incisions of the skin showing LDS and months after surgery.’®

blunt dissection associated with saphenous vein stripping

has been shown to relieve the tenderness, induration, The excision of LDS tissue by radical surgery associated
redness, and swelling.”®’” In a RCT of 60 patients with with saphenous vein stripping in the management of C5/
CEAP class C4-C6 CVD, this surgical drainage decreased the (6 patients with LDS might be considered for very select
calf and ankle circumference, improved the subcutaneous patients who fail to respond to endovenous techniques, but
thickness and Venous Clinical Severity Score (VCSS), evidence is lacking.”®8!
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Figure 26. Pelvic venous disorders.
Left renal vein compression (A)
treated with left gonadal vein
embolization (B), with lumbar
collateral circulation after
embolization marked with long,
white arrows (C), treated with a
second stage renal vein stent (D).
Images courtesy of: Dr Angel Sanchez
and Dr Roberto Villar. Interventional
Radiology Department. University
Hospital 12 de Octubre Madrid, Spain.
University Hospital Central Cruz Roja
Collection.

Conclusion

The management of advanced-stage CVD is a challenge that begins with the ~ CORRESPONDING AUTHOR
understanding of its physiopathology, above all at the microcirculatory and

molecular level. This seems to connect CVD with other common chronic disorders ~ Dr Lourdes Reina-Gutierrez

such as obesity and diabetes mellitus among others. The diagnosis of hypodermitis ~ Avenida de la Reina Victoria 22-24,
is based on clinical findings and may not be easy during the acute phase, being 28003 Madrid, Spain.

frequently misdiagnosed as cellulitis and other panniculitides, which delay optimal ) )
treatment. Ultrasound examination with probes used in the routine venous ~ £MA/L: Ireina@salud.madrid.org
examination of lower limbs can easily identify the histopathologic changes that
affect the dermis and subcutaneous layer in CEAP class C4b CVD. Treatment must
focus on eliminating ambulatory chronic venous hypertension through conservative
and invasive measures and controlling the factors that determine the onset or
progression of CVD. ©
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ABSTRACT

Acute iliofemoral deep vein thrombosis (DVT) is more symptomatic than
a thrombosis distal to the common femoral vein and increases the risk of
postthrombotic syndrome (PTS), which reduces quality of life, and increases
medical costs. To provide the best possible medical care, it all starts with
identifying iliofemoral DVT. This will be achievable when visualizing the
most upper thrombus part becomes standard practice. Treatment should
be done by a multidisciplinary team encompassing lifestyle changes to
compression therapy and adequate anticoagulation. In addition, early clot
removal may lower the risk of PTS. Knowing which patients will benefit most
is still unpredictable. New thrombectomy devices aim to restore patency
without the use of thrombolysis. This may lower the threshold to consider
a patient for early clot removal but may increase overtreatment. That is
why it is equally important to focus future research on establishment of an
accurate definition of PTS, a reliable prediction model to identify those who
benefit from endovenous treatment, and to standardize postinterventional
anticoagulation. Intensive collaboration between medical disciplines must
therefore be continued during the complete pathway, from referral to long-
term follow-up. In an aging population with a rapid increase in obesity and
sedentary lifestyle, prioritizing the need for appropriate care for iliofemoral
DVT patients is key.
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Approximately a quarter of deep venous thrombosis (DVT)
is localized in the iliac and/or common femoral veins (CFV),
also referred to as iliofemoral DVT.! Acute symptoms and
signs of iliofemoral DVT often involve both the upper and
lower part of the leg and are more severe compared with a
DVT distal to the CFV. Also, the risk for developing chronic
complaints related to postthrombotic syndrome (PTS) is
increased.?? Various symptoms and signs related to deep
venous obstruction and/or reflux may arise, starting from
months to even years after the initial DVT.* The incurability,
chronicity, and severity of symptoms makes it one of
the worst long-term complications. Therefore, adequate
treatment of iliofemoral DVT involves PTS prevention, beside
the acute symptom resolution.

Noninvasive treatment such as compression therapy and

Incidence of acute DVT is approximately 1-2 per 1000 patients
per year.® Hypercoagulability, stasis, and endothelial damage
(Virchow's triad) are key elements in DVT pathophysiology.
New insights show many more involving factors like altered
flow around the valves generating hypoxia, leading to
endothelial activation and triggering adhesion molecules.
In turn, there is recruiting of blood cells such as monocytes,
neutrophils, and platelets. Monocytes and neutrophils
activate coagulation through the extrinsic and intrinsic
pathways, favoring thrombus formation and growth, and
trapping more cells.1°

Various risk factors can provoke a DVT, such as hormone
therapy, pregnancy, immobilization, thrombophilia, recent
surgery, endovenous procedures or placement of central
venous catheters, cancer, obesity, and advanced age.!® An
“unprovoked” DVT arises without any preceding risk factors.

Management of suspected DVT starts with the assessment
of patient history and physical examination. These factors
are used to estimate the probability of acute DVT by using
the Wells score. A D-dimer test and/or duplex ultrasound
(DUS) can be added next.***> The preferred imaging modality
for suspected DVT is DUS, but its accuracy depends on the
technique used and the ultrasonographers’ experience.
Combined color Doppler techniques have optimal sensitivity,
whereas compression has optimal specificity for detecting
DVT.*¢ Ideally, both techniques should be applied. In addition,
2 ultrasound assessments are practiced: 2- or 3-point
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adequate anticoagulation, together with lifestyle changes
like exercise and weight loss, should always be applied
immediately after acute DVT and may also successfully relieve
complaints of PTS.>¢ European Society of Vascular Surgery
(ESVS) guidelines recommend an endovenous treatment for
symptomatic patients with acute iliofemoral DVT.” Beside
resolution of acute symptoms and signs, it lowers the risk
of PTS and improves quality of life (QOL) compared with
noninvasive treatment.® However, the reality is that in most
hospitals treatment is still only conservative.

The increased use of endovenous treatment has changed
the field for acute iliofemoral DVT treatment over the past
decades. This article provides an overview of the challenges,
opportunities, and future perspectives for these patients.

Distinction between “provoked” and “unprovoked” DVT is
important in terms of prognostic and treatment implications.!!
Stopping anticoagulants might be considered after DVT
with a transient risk factor, whereas life-long prescription is
considered for persistent risk factors and unprovoked DVT.

Impaired blood flow in compression syndromes may also
trigger DVT. Left iliac vein compression, caused by the May-
Thurner syndrome (MTS), explains why most iliofemoral
DVTs are left-sided.*? The attributing risk of MTS to DVT, and
whether it counts as a “provoking factor,” is unclear.

Anatomical sites of a DVT are divided into the calf veins,
popliteal vein, femoral vein, CFV, and iliac veins with or without
the inferior vena cava (IVC).23 An iliofemoral DVT without
thrombus below the groin is uncommon. Therefore, the term
“proximal” DVT can be misleading and should be avoided.*

compression scanning, and whole-leg ultrasound scanning.
Both techniques may miss iliofemoral DVT when the upper
thrombus part is not visualized. If thrombus is present in the
femoral vein or CFV, theiliac veins should be visualized as well,
with additional computed-tomography venography (CTV) or
magnetic resonance venography (MRV) if DUS is inconclusive.'’

Intravascular ultrasound (IVUS) is an increasingly performed
imaging modality to visualize the extent of venous lesions
during intervention for both acute and chronic cases.®
Because of its invasive nature, IVUS should not be used



purely as a diagnostic. Peri-interventional use of IVUS
provides useful complementary information, as multiplanar
venography might underestimate the amount of residual
thrombus during performance of a clot removal technique
(Figure 1), as well as residual obstruction.® Also, IVUS
discriminates between acute and chronic clots, the latter
being more echogenic, surrounded by a thickened vein
wall.?® However, the recommendation for IVUS use during
endovenous treatment is weak because the uncertain clinical

Localization of DVT is important because thrombus extending
into the CFV, iliac veins, and/or the IVC, may be considered for
early clot removal.*” These DVTs are often more symptomatic
than DVTs distal from the CFV and have an increased risk
for PTS.2 Various symptoms and signs of impaired venous
outflow may arise in PTS, as a result of deep venous
obstruction and/or reflux after DVT. It occurs in 20% to 50%
of DVT, of which 5% to 10% result in severe PTS. Whereas
PTS frequently arises within the first year, it may develop
10 to 20 years after the initial DVT.#?* Common symptoms
include pain, cramps, heaviness, paresthesia, and pruritis of
the leg; common signs are edema, skin changes, redness, and
pain during calf compression, with venous ulceration as one
of the worst clinical features.?*2*

Preventing PTS, or reducing the severity, is important as

The ESVS guidelines on the management of venous thrombosis
(2021) recommend considering early thrombus removal for
selected patients with symptomatic iliofemoral DVT, a class
lla, level A recommendation.” The recommendation is based
on reduced PTS risk after early clot removal for iliofemoral
DVT. However, in most hospitals, treatment is still mainly
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and economic benefits require validation from randomized
controlled trials (RCTs).?*

Recently, a risk score was developed to distinguish iliofemoral
DVT from all other suspected DVTs, with 77% sensitivity
and 82% specificity.?? The model includes D-dimer levels,
Wells score, age, and anticoagulation therapy, and may help
to prioritize patients for immediate imaging to confirm or
exclude iliofemoral DVT.

. Peri-interventional
intravascular ultrasound
before and after thrombus
removal at the level of the
common femoral vein.

Left panel (within the green
circle): hyperechogenic,
older age, clot.

Right panel (within

the green circle): a cleared
vein without thrombus.

PTS decreases QOL and imposes a burden on the health
care system through high medical costs, lost workdays, and
job loss.?2 Optimized anticoagulation, compression therapy,
lifestyle changes (eg, exercise and weight loss), and early
thrombus removal may restore vessel and valve patency,
thereby preventing (recurrent) DVT and worsening of PTS.

Various PTS scoring systems are available. The Villalta score
combined with a venous disease—specific QOL score is the
recommended golden standard?; however, PTS definition and
classification should be further optimized. The ideal scoring
system is easy to use, reliable, and objective. It should take
into account the broad spectrum of PTS manifestation, such
as venous claudication,?® and exercise intolerance,?” which
are both absent in current PTS scores.

conservative. Four randomized-controlled studies—TORPEDO
(Thrombus Obliteration by Rapid Percutaneous Endovenous
Intervention in Deep Venous Occlusion), CaVenT (Catheter-
Directed Venous Thrombolysis in Acute lliofemoral Vein
Thrombosis), ATTRACT (Acute venous Thrombosis Thrombus
Removal with Adjunctive Cather-directed Thrombolysis),



and CAVA (Catheter Versus Anticoagulation Alone for
Acute Primary lliofemoral DVT)—are randomized between
i) oral anticoagulants only; and ii) early thrombus removal
with catheter-directed thrombolysis (CDT), combined with
(pharmaco)mechanical thrombectomy (PMT), and/or
percutaneous transluminal angioplasty and stenting.?®3?
A meta-analysis showed that early thrombus removal was
more effective than anticoagulation alone in preventing PTS
(relative risk [RR] 0.67; 95% confidence interval [CI]: 0.45-
1.00; P=0.05), but unfortunately with an increased major
bleeding risk (RR: 5.68; 95% Cl: 1.27-25.33; P=0.02).*” An
increased risk reduction for PTS after endovenous treatment
was shown during long-term follow-up of the CaVenT and
CAVA trials,?*32 indicating the added impact of early clot
removal over time.

Venous stenting in addition to clot removal is successful in
terms of venous patency with primary, assisted-primary, and
secondary patency rates between 74% and 95%, 90% and 95%,
and 84% and 100%, respectively after 12 months.?*3* Venous
stenting should open up compression points or obstructed
segments from earlier (asymptomatic) thrombotic events.
Restoring venous patency is believed to lower the risk of re-
thrombosis, although no RCT has been performed to confirm
this. High patency and low migration rates suggest that there
is little harm in performing additional stenting.3*34 At the least,
12% of all DVTs would be eligible for early clot removal®3;
however, overtreatment should be avoided. Patients are
frequently symptomatic in the acute phase, but only a portion
develop PTS over time. A prediction system is therefore needed
to optimize patient selection for endovenous treatment.

Iliofemoral deep vein thrombosis

Less-invasive treatment methods, such as compression
therapy and daily walking, should always be encouraged
to prevent PTS, stimulate venous recanalization, and
increase inflow in case venous intervention is indicated
during follow-up.**3¢ Thrombectomy devices that are used
without thrombolysis are dealing with the bleeding risks of
endovenous treatment.?” These devices are able to shorten
hospitalization, as they aim to clear the veins in a single
session (Figure 2). Patients can therefore be discharged the
next day, preferably after confirming patency, but even same-
day discharge might be possible.>® The largest prospective
series is the CLOUT registry (ClotTriever® Outcomes, Inari
Medical, Irving, CA). In 250 patients (82% iliofemoral and/
or caval DVT), no thrombolytics were used and 99.6% were
treated in a single session. At 6 months, 24% of patients
had PTS and all clinical outcomes improved, including the
Revised Venous Clinical Severity Score, the numeric pain
rating scale, and the EuroQoL Group 5-Dimension Self-Report
Questionnaire.?” Figure 3 shows a ClotTriever® device with
extracted thrombus in it.

Early clot removal, using either PMT or CDT, is cost-effective
and falls below the United Kingdom National institute
threshold for cost-effectiveness.?® An incremental cost-
effective ratio of US $20 000 per quality-adjusted life year
makes CDT a cost-effective alternative to conservative
treatment of iliofemoral DVT.*° However, the long-term cost-
effectiveness is higher for PMT than CDT.** Lower costs for
PMT compared with CDT are likely to be caused by shorter
length of hospitalization and less invasive surveillance.*?

Figure 2. Venography in patient
with acute deep vein thrombosis
with complete occlusion of the iliac
veins, before and after mechanical
thrombectomy with ClotTriever®
followed by venous stenting of

the common iliac vein to overcome
compression at the May Thurner point.
Left panel: a stop of contrast/flow
proximal from the common femoral
vein (CFV), with visible thrombus
(blue circle) in the CFV.

Right panel: open common femoral
and iliac veins and a stent (blue
arrow) in the common iliac vein.

Figure 3. Mechanical thrombectomy
device (ClotTriever®) with extracted
thrombus.



Thrombus age is critical for treatment success because
older collagen-rich thrombi are less susceptible to lysis than
younger fibrin-rich thrombi.** Mean thrombolysis duration
for >90% thrombus resolution was 23 hours for acute, 43
hours for subacute, and 85 hours for old clots.** CDT was
almost 11 times more successful for acute and subacute clots
than for older thrombi (odds ratio [OR]: 10.7; 95% Cl: 2.1-
55.5). Thrombus age was defined using MRV. Acute DVT was
defined as an enlarged dilated vein with hypointense signal
intensity surrounded by a thin rim of contrast; subacute
DVT, as an enlarged dilated vein with heterogeneous signal
intensity surrounded by a thick rim of contrast; and older
DVT, as a normalized caliber vein with heterogeneous and/
or hypointense material without an evident rim of contrast
and no apparent edema.*®

Open thrombectomy is performed by venotomy in the
CFV with a Fogarty embolectomy catheter to evacuate
the thrombus proximally and manual massage of the
entire leg to evacuate the thrombus distally, or over-the-
wire catheterization in the direction of the foot, passing
the valves, and then performing a thrombectomy. Open
thrombectomy improves patency and reduces PTS compared
with anticoagulant therapy alone.*’ Patency after 10 years
was 83% compared with 41% after anticoagulant therapy
only (P<0.05). However, the open technique has become
less popular with percutaneous options readily available.

Percutaneous techniques can be divided into CDT, mechanical
thrombectomy, and PMT. Table | provides an overview of
devices used for early thrombus removal in the venous
system.*® Often, the popliteal vein is punctured for access
under DUS guidance. However, depending on the technique
used and the thrombus extent, veins distal from the popliteal
vein can be used for access too (for PMT devices with a
small sheath size or for CDT), as well as the internal jugular
vein (in case of deep femoral vein catheterization), or the
CFV (up and over to catheterize the deep femoral vein, or
if only the iliac or IVC is thrombosed). When choosing the
puncture site, physicians should always anticipate venous
stenting. Determining the degree of clot removal can be
estimated using multiplanar venography during all different

Devices for early thrombus removal in the venous
system.
Endovasc Today. https://evtoday.com/
device-guide/us/mechanical-thrombectomythrombolysis
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The most reliable DVT-staging method before endovenous
treatment is unknown. Both magnetic resonance imaging and
ultrasound elastography were previously used to distinguish
between acute and chronic DVT, but the optimal method in terms
of accuracy, cost-effectiveness, and reproducibility is yet to be
found.*¢ The CLOUT registry showed that chronicity assessed
using symptom duration alone mismatched morphology-based
chronicity in 55.1% of limbs (P<0.0001), with 49.0% being
more chronic than symptom duration suggested. Chronicity
assessed using imaging mismatched the morphology chronicity
in 17.5% of limbs (P<0.0001).3® Mechanical thrombectomy
might lower the need for pre-interventional clot staging
because of its favorable effectiveness of thrombus removal
at various stages.®’
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techniques, but IVUS might be more accurate. The same is
true for determining whether postthrombotic obstruction
and/or compression syndromes have contributed to DVT
and should be considered for stenting.*® Intravenous heparin
is administered during intervention. Immediately after
cessation of the procedure, low-molecular-weight heparin
(LMWH) or direct oral anticoagulants (DOAC) should be
prescribed to prevent re-thrombosis of cleared segments.

lliofemoral DVT may cause valve destruction (reflux) or
scarring of the vein (obstruction), leading to PTS. Monitoring
symptoms and signs of PTS during surveillance is important
because PTS might develop within months to even years.*
Treatment of PTS focuses on improving symptoms and signs,
in the absence of a curative treatment.® The incurability of
PTS and severity of symptoms and signs emphasize the
importance of preventing it from the start.

Optimal anticoagulation, immediate mobilization, and
compression therapy are first-line strategies for PTS
prevention, but evidence for its efficacy is weak.® Wearing
elastic compression stockings (ECS) for at least 2 years was
found to lower PTS incidence compared with patients who
stopped wearing ECS.* However, wearing ECS for at least 6
months followed by individualized extension of treatment
duration is noninferior to the standard 2 years in terms of
PTS prevention, as shown by the IDEAL trial (Ideal Deep
Venous Thrombosis Study).°

Evidence-based guidelines providing optimal anticoagulant
therapy after venous stenting are lacking.> Patients usually
receive a DOAC, or LMWH switched to a VKA. Adjunctive
use of antiplatelet agents does not seem useful, based on
the underlying pathophysiology and clinical experience.>*
It did not affect outcomes after venous stenting for acute
DVT, including recurrence of DVT, patency, incidence of PTS,
and restenosis.>®

Effectiveness and safety of postinterventional treatment with
DOAC and VKA is similar for acute DVT patients®®; however,
treatment with VKA provides time within therapeutic range,
providing information about compliance. Anticoagulation
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Vitamin-K-antagonists (VKA) may be started as well, after
bridging with LMWH. As soon as possible, patients should
be encouraged to walk. Pneumatic compression devices
stimulate venous return if patients are not mobilizing after
the procedure. As long as the leg is swollen, compression
therapy should be applied. After clots are completely removed
and leg circumference is decreased, continuing compression
therapy mainly depends on patient preference.

Venous (stent) patency, residual obstruction, and venous
reflux are evaluated using DUS. Peak flow velocity is combined
with flow pattern analysis to diagnose, or rule out, stent
occlusion and stenosis.>® If DUS is inconclusive, additional
CTV should be considered, or even more invasive imaging
like venography or IVUS with immediate intervention, when
the suspicion of loss of patency is high. Stent patency could
be referred to as primary patency, secondary patency, or
permanent stent occlusion. Primary patency is the percentage
of open stents without reintervention. Secondary patency is
the percentage of open stents after reintervention. Permanent
stent occlusions are occluded stents without further options
to restore stent patency. Anticoagulant therapy compliance,
thrombus burden, and poor venous flow are risk factors for
reintervention.>? Reinterventions should ideally be prevented,
or performed before vessel occlusion.>? Usually, follow-up is
intensified in the first weeks after intervention, gradually
diminishing (after uncomplicated procedures) over time
until once a year or once every other year.

therapy is considered for at least 3 to 6 months after
acute DVT in general. Extension of treatment duration with
anticoagulants depends on the presence or absence of
provoking DVT factors.>” Anticoagulants might be stopped
if a transient provoking factor is present. Hypothetically,
the introduction of venous stenting has transformed MTS
into a “transient” factor. The ESVS guidelines recommend
that duration of anticoagulant therapy after early thrombus
removal (with or without venous stenting) should be based
on the primary indication for anticoagulation and judged by
the treating physician.'” Evidence supporting the optimal
length of anticoagulant treatment after successful venous
stenting is lacking.



lliofemoral DVT increases the risk for PTS, a devastating,
lifelong syndrome that lowers QOL and burdens the health
care system.?* Optimal treatment is key in preventing
PTS, but several hurdles still need to be overcome. First of
all, patients with an iliofemoral DVT should be identified.
Physicians involved in the diagnostic phase of DVT should
therefore be trained to always visualize the upper thrombus
part. Next, these patients need to get referred to expert
centers to discuss all treatment options, including early clot
removal. This requires better, more intensive collaboration
between vascular surgeons, interventionalists, phlebologists,
dermatologists, internal medicine doctors, and general
practitioners. The reality, however, is that most hospitals
still only consider a conservative treatment for these patients.

Fortunately, (deep) venous disease is getting increased
interest at conferences around the world. Increased
awareness is also achieved through social media, at the
level of physicians and by patients themselves. Interests
from different medical specialists brings the opportunity for
optimized care in a multidisciplinary approach.

Next, an objective, reliable, and easy to use scoring system
for definition and classification of PTS should be developed,
taking into account "“typical” signs and symptoms, but
also complaints such as exercise intolerance and venous
claudication.'” Studies aiming to prove benefits of early clot
removal should have a much longer follow-up than the typical
first year, as PTS may take years to develop.* New studies
should also overcome the flaws of previous RCTs like low
technical success, low rate of stenting, the use of nondedicated
venous stents, and the absence of DUS follow-up.

Another challenge is motivating healthy lifestyles in an
aging population with a rapid increase in obesity and a
sedentary lifestyle. Lifestyle education is a huge part of
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patient care. With increased popularity of activity-tracking
devices, motivation for exercise may become more easily
accessible, as well as more playful and fun.

Opportunities arise from the evolution of new devices,
presumably lowering the threshold for considering
endovenous treatment. Aspiration devices without
thrombolysis should, ideally, shift endovenous treatment to a
low-risk technique, which also seems feasible for management
of older thrombi.3”38 The DEFIANCE trial randomizes between
mechanical thrombectomy with the ClotTriever® and
anticoagulation only and will hopefully further reveal the
impact of early clot removal on PTS prevention. Another
exciting discovery is the involvement of inflammation and
microRNAs in the pathophysiology of DVT, which might lead
to therapeutic targets for drug development.*®

Clinicians must aim to give (iliofemoral) DVT patients a
clot- and PTS-free future, with joined forces from all medical
specialties involved. Venous thrombosis patients deserve
just as much attention as those with arterial occlusions.
With so many new and exciting developments in the field
of acute iliofemoral DVT, it is our strong belief that this can
and will happen.

M. J. E. van Rijn

Department of Vascular and Endovascular Surgery, Erasmus
University Medical Center, P.0. Box 2040, 3000 CA Rotterdam,
The Netherlands

m.vanrijn@erasmusmc.nl
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ABSTRACT

Many endovenous procedural modalities exist today, including endovenous
thermal ablation (laser ablation, [EVLT] and radiofrequency ablation [RFA]),
nonthermal nontumescent ablation, and ultrasound-guided sclerotherapy
(UGS) and chemical ablation. Recently, cyanoacrylate has been used for the
treatment of axial insufficiency. The most studied preparation of N-butyl-
cyanoacrylate is VenaSeal (Medtronic), which has been compared with
the other ablative techniques. These studies have shown excellent results
with patient satisfaction, outcomes, and low complication rates. Other
cyanoacrylate preparations are being used, including VariClose (Biolas),
and VenaBlock (Kalyon) outside the United States, but there are less than
a dozen studies to date reporting on these formulations.

There is significant data with VenaSeal showing that post procedural pain
was found to be less in patients undergoing ablation with cyanoacrylate
than with thermal techniques. VenaSeal has been shown in many studies
to be safe, with similar occlusion rates to thermal techniques. In a handful
of studies published using VariClose and VenaBlock, closure rates have been
shown to be similar to those with thermal techniques as well. Complications
unique to cyanoacrylate include hypersensitivity reactions (early and
delayed), glue extension, granuloma formation, and phlebitis. These
complications are encountered with all 3 preparations of cyanoacrylate.

Nevertheless, cyanoacrylate is considered safe, and excellent results may be
expected. Whereas VenaSeal has been extensively studied, and VenaBlock
and VariClose have also been compared with thermal techniques, there
are no studies to date comparing these 3 preparations with one another.
There may be future uses for these compounds that may effectively treat
additional venous beds.

Keywords

(ablation) (cyanoacrylate) (pelvic venous disease) (varicose veins)
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Venous disorders are the most common vascular disease in
developed countries. Up to 40% of women and 17% of men
have been reported to have chronic venous insufficiency,
and upwards of 70% of women and 56% of men have been
estimated to have varicose veins. Patients range in signs
and symptoms from aesthetic issues to venous ulceration.
Symptoms can include leg pain, aching, itching, bleeding
varicosities, and restless legs. The cost of treating patients
with venous disease is significant, and the treatment of
venous leg ulcers (VLU) is a burden to the health care system.
Issues affecting patients include misdiagnosis, incomplete
care, limited access, and socioeconomic barriers to care.

Vein stripping and high ligation was the standard of care until
approximately 25 years ago with the advent of less-invasive
methods, including thermal ablation techniques. In the United
States, thermal treatment is now regarded as standard of care.
Treatment modalities include radiofrequency ablation (RFA)
and endovenous laser ablation (EVLA). Ultrasound-guided
foam sclerotherapy (UGFS) has also gained popularity among
providers with slightly lower closure rates and higher risks
of deep venous thrombosis (DVT) as compared with other
modalities, including thermal ablation of the saphenous veins.
Newer techniques evolved including pharmacomechanical
treatment (also known as mechanochemical ablation
[MOCA]) with ClariVein.

VenaSeal is the most studied cyanoacrylate in the literature. The
Turkish compounds have much fewer studies available to date.
Similar closure rates and patient satisfaction have been found
with the available cyanoacrylate products. No studies have
been done to compare VenaSeal with VenaBlock or VenaClose.

In 2019, Almeida et al treated 38 patients with VenaSeal.
They found occlusion rates of 94.7% at 36-month follow-
up. No adverse complications were noted.? The multicenter,
prospective eSCOPE study (European Sapheon Closure System
Observational ProspectivE) showed occlusion rates of 92.9%
at 12 months. There was significant improvement in quality
of life (QOL) and in venous clinical severity scores (VCSS) at 12
months. Of 70 patients treated, 1 patient had phlebitis and 1
had thrombus extension beyond the saphenofemoral junction.

In @ meta-analysis of 4 studies that included 378 patients
undergoing CACand 590 patients undergoing RFA, the authors
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Cyanoacrylate closure (CAC) of refluxing veins was developed
in Europe. Initially known as Sapheon, the proprietary glue
is now commercially available from Medtronic under the
name of VenaSeal. The product has been well studied in the
United States and has shown great promise in the field of
superficial venous treatment. VenaSeal has been used to
treat saphenous axial reflux* and may have future uses in
other veins and tributaries and other venous beds. It is the
most viscous with the longest polymerization time. Other
cyanoacrylate formulations have been developed in Turkey,
including VenaBlock and VariClose. VenaBlock is designed to
be administered for catheter-directed as well as percutaneous
injection. It has a very rapid polymerization time. A lighted
catheter tip purportedly allows for better visualization.
VariClose is the least viscous with a faster polymerization
time than VenaSeal. Currently, VenaBlock and VariClose are
not approved for use in the United States. There is growing
evidence that these newer compounds may be efficacious
as well in the treatment of refluxing veins.

In this article, we review the literature on VenaSeal as well
VenaBlock and VariClose—2 compounds manufactured in
Turkey and that are not available in the United States. It also
includes a literature review on possible additional uses of
cyanoacrylate in other applications within the venous system.

Complications, including hypersensitivity reactions (HSR), exist
for all 3 formulations. New applications on the horizon include
the treatment of perforator veins. Other venous beds treated
with cyanoacrylate include the treatment of varicocele, pelvic
veins, and bleeding gastrointestinal varices.

found that CAC was comparable to RFA regarding closure
rates, pain, VCSS, and Aberdeen Varicose Vein Questionnaire
(AVVQ) scores in patients with incompetent saphenous veins.
The CAC group had lower ecchymosis and paresthesias than
the RFA group. In a systematic review by Farah et al, CAC
was found to have better QOL and lower risk of recurrence
and of complications than thermal ablation techniques.*
The multicenter, randomized control trial VeClose (VenaSeal
Sapheon Closure System Pivotal Study) confirmed the results
of the eSCOPE trial>¢; both show CAC to not be inferior to RFA.
Kolluri et al reported a network meta-analysis comparing
VenaSeal with other therapies.” The authors compared CAC



with RFA, EVLA, sclerotherapy, MOCA, and surgery. VenaSeal
was found to be superior to surgery and to other comparators.
VenaSeal was found to have the least probability of a number
of adverse events and to be superior to all the other therapies
in pain reduction scores and QOL measures.

The use of VenaSeal was found to be safe and effective in 37
Asian patients undergoing ablation for venous ulceration. All
of the ulcers healed after the procedure.® In another study,
the authors retrospectively analyzed 170 small saphenous
veins treated with VenaSeal in an Asian population with
an occlusion rate of 96.3% and no noted complications.®
Q’'Banyion et al retrospectively compared CAC (via VenaSeal)
(N=51) with RFA (N=68) in patients with venous ulcers.
They found the ulcers in the CAC arm had faster healing and
longer ulcer-free intervals than the RFA arm.® These results
suggest that ablation by CAC is as efficacious as RFA in the
venous ulcer population.

Although VenaSeal and VariClose have similar properties,
VariClose has a faster polymerization rate (Table I*).
Additionally, there is a difference in delivery of these
cyanoacrylate formulations—VariClose is a continuous

delivery of the glue, whereas VenaSeal is segmental (Table
I). In a single-center trial, 310 patients were treated with
either CAC (via VariClose) or EVLT. They found the operative
time to be shorter and the procedural pain to be less with
CAC.? Delivery of VenaBlock is via a pulse-system endovenous
application of the glue. In a retrospective review, Yavuz et al
investigated use of the VenaBlock catheter for embolization
of incompetent greater saphenous veins in 538 patients.
They found an improved QOL after treatment and no
significant complications.!? Differences in viscosity among
these 3 formulations is important to note as well (Table I).
VenoSeal is more viscous than the other 2 formulations, with
a longer polymerization rate, and the glue is administered
segmentally, with manual compression between the segments
treated. The Turkish formulations are less viscous, which runs
the risk of glue potentially spilling into the deep system.
However, these are faster in delivery, as the polymerization
is much faster (Table 1), and tout a faster treatment time,
though this has not been directly studied. Unfortunately,
VariClose and VeniBlock have been studied less than VenaSeal,
and most of those studies compare the formulations with
thermal ablation. Thus, for differentiation between these
formulations, prospective randomized trials are lacking.

VariClose VenaBlock VenaSeal
FDA approval No No Yes
Consistency Low viscosity Low viscosity High viscosity
Distance from SFJ 3cm 3cm 5cm
Speed of polymerization <5 seconds <5 seconds 20 seconds
Delivery Continuous Pulsed system Segmental

Has a red-lighted tip

. Cyanoacrylate formulations.

Bissaco et al. Minim Invasive Ther Allied Technol. 2019;28(1):6-14.

Hypersensitivity reaction

Type IV HSR is a delayed-type hypersensitivity that is a T-cell-
mediated immune response occurring within 24-48 hours.
Gibson et al reported a 6% frequency of hypersensitivity in
patients treated with VenaSeal. They found 4.3% were mild,
1.3% were moderate, and 0.3% were severe. The patients
with moderate HSR were treated with steroids; some had
need for recurrent steroid treatment. The patient with
the severe reaction had multiple recurrent reactions and
ultimately had the vein removed surgically.* Phlebitis-like
allergic reaction (PLAR) was described by Park et al.** They
described PLAR as any skin condition that is sudden and
presenting as erythema, itching, swelling, and pain over the
treated veins. They recommend using antihistamines and
steroids to manage this type IV HSR. As more papers are
published regarding hypersensitivity to CAC, it is evident
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that those patients who are suspected to be at risk for
hypersensitivity should avoid treatment with CAC. Allergic
reactions will occur in a small subset of treated patients, no
matter what formulation is used.

Granuloma

Sermsathanasawadi et al reported cyanoacrylate granuloma
in 2.3% of great saphenous veins after CAC treatment.*® All
patients in that study underwent incision, drainage, and
removal of the glue.? This led to a change in the instructions
from Medtronic in regard to VenaSeal. Recapturing the tip
of the catheter to minimize the extravasation of glue into
the surrounding tissue is important. The thought is that the
risk of granuloma formation is mitigated.



Other uses of cyanoacrylate

In lower-extremity venous disease, cyanoacrylate is a novel
treatment for the treatment of pathologic perforator veins. In
a study by Mordhorst et al, the authors treated 83 perforator
veins in 62 patients with CAC injected directly into the
perforator. They found no cases of DVT. More than half of the
patients did receive additional sclerotherapy. The authors found
100% initial closure rate; however, in the second follow-up,
they had an 86% closure rate.r” In a study by Prasad et al,
191 perforators were treated in inpatients with ulceration. All
healed within 3 months of treatment.’® There may be concern
that the application of direct pressure on the treated vein
is sometimes difficult with these procedures, and technical
success may be hindered. Given the thermal options for
perforator treatment, CAC is certainly easier to use and less
painful in a difficult anatomic area. Another concern is that glue
could enter the deep system, leading to DVT. As practitioners
improve their technique, this may be less of an issue.

There are reports of successful embolization of varicoceles
using CAC as well. Urbano et al studied 41 patients with
varicocele who were treated with cyanoacrylate as an
embolic agent.’ The authors surmise that there is less pain
compared with patients treated with sclerosants.*® There are
no prospective randomized trials comparing cyanoacrylate
with sclerosant with or without coil embolization, or open
surgery, in the treatment of varicoceles.

Female pelvic venous disease is less understood and less
treated, especially in the United States. Without published

Injection of sclerosant

Pathological
perforators

Ultrasound-guided
sclerotherapy

Thermal ablation

Both laser and RFA

prospective, randomized studies, insurance companies deny
treatment and consider it “experimental.” If better techniques
can be developed that can show alleviation of pelvic pain,
regression of vaginal/labial varicosities, and improvement
in lower-extremity pain, it is hoped that care would be more
available. In a study by Lorenzo et al, 29 out of 30 women
were treated with bilateral ovarian vein embolization for pelvic
venous disease.? They reported no access-related complications,
nontargeted embolization, or migration of the glue. At 1 year,
pain upon standing, dyspareunia, and menstrual pain was
greatly diminished. This study is a single-arm, nonblinded,
nonrandomized trial. More research needs to be done to better
evaluate the use of CAC in this patient population.

Cyanoacrylate has been used as an embolic agent in
interventional radiology, interventional neuroradiology, and
in the treatment of arteriovenous malformations, portal
venous disease (gastric varices), and in aneurysms. Gastric
varices have been treated with cyanoacrylate with some
reported success. Treatment of the periprostatic venous
plexus in patients with erectile dysfunction from venous
leakage has been successful with CAC.2

Table Il briefly summarizes treatment methods for venous
pathologies mentioned in this section, for which cyanoacrylate
may prove to be helpful. Future development of technique
and further investigation will help guide treatment of
venous disease for which present treatments do not deliver
consistent outcomes.

Cyanoacrylate Open surgery

Mostly abandoned

Few published studies given morbidity

Pelvic venous In combination with

NA

Few studies available Performed with specific

disease coil embolization indications only
Varicocele n .combln;jntlop with NA Few studies available Traditionally
coil embolization performed

Treatment of venous pathology: cyanoacrylate may prove to be very helpful.

NA, non applicable; RFA, radiofrequency ablation.

In choosing the best methods for treatment of axial
reflux, physicians must also take into account the cost and
reimbursement. In the United States, not all insurers will pay
for CAC, stating it is experimental, despite growing research
confirming its efficacy. A novel use for CAC in the future
includes treatment of perforators, which may prove to be
less cumbersome than other modalities of treatment. It would
certainly be less painful as there is no need for tumescent
anesthesia with injection of cyanoacrylate. There are small
case studies and series reported in the literature to date.
Treatment of pelvic venous disease in both men and women
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must be further studied. With the advent of standardized
treatment options, venous specialists will be able to offer
better treatments to their patients. Deciding upon the best
technology is difficult as technology is evolving. Which glue
formulations are better than others remains to be understood.
Presently, there are no studies comparing VenaSeal with
VariClose or VenaBlock; however, studies comparing VariClose
and VenaBlock with thermal ablation have shown higher
recanalization rates. Research is lacking presently, but as
formulations and delivery systems improve and the techniques
become standardized, patient care will continue to evolve.
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ABSTRACT

Chronic pelvic pain (CPP) is a very common symptom with multiple
potential etiologies. Very often, it is the result of an overlap of several
pain-generating disorders of the reproductive tract, gastrointestinal
system, urological organs, musculoskeletal system, and psychoneurological
system. Living with CPP carries a heavy economic and social burden. Due
to the complex etiology of CPP, to achieve good treatment results, the
approach should be multimodal and requires a cooperative interdisciplinary
team of clinicians, including gynecologists, vascular surgeons or
phlebologists, interventional radiologists, gastroenterologists, urologists,
physiotherapists, and psychologists. All the potential etiologies should be
checked and ruled out before establishing the treatment modality. Central
pain sensitization should also be considered. Appropriate management
from the first presentation can improve health-related quality of life, work
productivity, and health care utilization and reduce an endless series of
referrals, investigations, and inappropriate treatment. This article presents
the potential etiologies of CPP with a primary focus on gynecological issues,
including pelvic venous disorders (PeVDs), which are an entity on the
borderline of gynecology and vascular surgery and are an increasingly
recognizable pathology.

Introduction

There is no consensus on the definition of chronic pelvic pain (CPP), but it generally
refers to pain with duration of at least 6 months that occurs at the anatomical
pelvis, anterior abdominal wall below umbilicus, lumbosacral region of the back, and
buttocks, is severe enough to cause functional disability, and requires treatment.
Pain can be constant, although it does not have to occur every day to be considered
chronic. It may follow a regular cycle with occurrences during menstruation
(dysmenorrhea), during or after intercourse (dyspareunia), before or after eating,
or while urinating.
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Based on a systematic review by the World Health Organization
(WHO), the prevalence rates of CPP range from 4.0% to 43.4%
according to 18 studies including 299 740 women. Among the
3 high-quality studies with representative samples, the rate
of CPP was 2.1% to 24%.2 The prevalence of CPP is comparable
to that of other common medical problems. A cross-sectional
analysis using the UK Mediplus Primary Care database found
its incidence to be similar to those of asthma, back pain, and
migraine, but only approximately one-third of women with
CPP seek medical care.?

Chronic pelvic pain and pelvic venous disorders

Living with any chronic pain carries a heavy economic and
social burden. Based on a systematic review of the cost of CPP
in women, the total direct outpatient medical costs are $2.8
billion per year. Fifteen percent of women with CPP miss more
than 1 hour of paid work per month, and the cost of work time
lost for CPP is $555.3 million per year.* Accurate diagnosis
and effective management from the first presentation could
reduce the endless series of referrals, investigations, and
inappropriate treatment and could improve health-related
quality of life, work productivity, and health care utilization.

Etiologies of CPP

CPP is a symptom with multiple potential etiologies and
very often results from overlapping disorders of the
reproductive tract, gastrointestinal system, urological
organs, musculoskeletal system, and psychoneurological
system, which each contribute to pain. Therefore, the aim
of assessment should be to identify contributory factors
rather than assign causality to a single pathology. It is often
impossible to identify the cause of the pain confidently at

the initial assessment.! The Royal College of Obstetricians
and Gynecologists (RCOG) has divided the etiological factors
causing pain into gynecological and extra-gynecological
factors (Table I). The 5 most common etiologies of CPP
include irritable bowel syndrome, musculoskeletal pelvic
floor pain, gynecological disorders known as chronic uterine
pain disorders, painful bladder syndrome, and peripheral
neuropathy.t®

Causes of chronic pelvic pain

Gastrointestinal causes

Endometriosis/adenomyosis Irritable bowel syndrome

Adhesions Inflammatory bowel

Uterine fibroids disease

Pelvic inflammatory disease Celiac disease
Diverticulitis

Residual ovarian syndrome

Pelvic venous disorders Colorectal carcinoma

Table I. Causes of chronic pelvic pain.

Urologic causes

Interstitial cystitis/
bladder pain
syndrome

Urethral syndrome

Extra-gynecological disorders

Neurologic and
musculoskeletal causes

Myofascial pelvic pain syndrome
Nerve entrapment syndrome
Central sensitization

Disc injuries

Postural changes

Being overweight

Gynecological disorders

Gynecological disorders account for approximately 20% of
cases of CPP.2 Despite this, 40% of laparoscopies and 12% of
hysterectomies are still performed annually for CPP.6

Endometriosis and adenomyosis

Endometriosis and adenomyosis are the most common
gynecological causes of CPP (Figure 1). Studies report that
20% to 80% of women who undergo surgery because of CPP
are diagnosed with endometriosis. Adenomyosis has been
reported to be present in approximately 20% of women
undergoing surgery for endometriosis; it is most commonly

41

seen in women with deeply infiltrative endometriosis.” The
symptoms associated with a hormonally driven condition
such as endometriosis or adenomyosis include pain in the
lower abdomen or pelvis, which varies markedly throughout
the menstrual cycle and worsens during menstruation,
hindering normal activities. It may also involve pain during or
after intercourse, urination, or defecation, as well as nausea,
constipation, diarrhea, and blood in urine or stool, especially
during periods.

CPP in patients with endometriosis may result from
significantly higher levels of antiendometrial antibodies
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Figure 1. Laparoscopic view of endometriosis. A) An endometrial cyst of the ovary, known as “chocolate cyst.” B) Endometrial
lesions on the ovaries, uterus, and in the pelvic wall, and endometrial adhesions in the lower pelvis.

(AEAs), regulatory T lymphocytes (Tregs), nerve growth
factor (NGF), and vascular endothelial growth factor (VEGF)
in the area affected by endometriosis, causing the ingrowth
of nerve fibers toward the endometrial ectopic foci and
neoangiogenesis in nerves. Moreover, findings demonstrate
that women with endometriosis have higher levels of
inflammatory factors in the peritoneal fluid and blood serum,
which may also affect the severity of pain sensation.® Pain
may be due to nociceptive, neuropathic, or inflammatory
mechanisms, and all 3 of these mechanisms are probably
relevant to endometriosis-associated pelvic pain. However,
it should be highlighted that there is no correlation between
the location of disease and the location of pain. Moreover, the
presence and severity of endometriosis do not consistently
correlate with the severity of symptoms.>1°

Endometriosis was also found in almost 10% of
asymptomatic women, whereas adenomyosis was found
in 47% of hysterectomized specimens from women
undergoing perimenopausal transition. However, it was
defined as an incidental finding and not the source of the
symptomatology.'! The coexistence of other pain-generating
disorders in women with endometriosis is higher than in the
general population, so it is important to treat endometriosis
in symptomatic patients, as well as to diligently identify and
treat all other possible sources of pain, regardless of the
presence of endometriosis. Other gynecological disorders
that should be taken into consideration in the differential
diagnosis of CPP include adhesions, uterine fibroids, pelvic
inflammatory disease (PID), residual ovary syndrome, and
ovarian tumors, although CPP is not a basic or characteristic
symptom of these disorders.!

Adhesions

The mechanisms of adhesiogenesis are not well understood
but probably involve mesothelial surface disruption with
subsequent fibrinocoagulative and inflammatory signaling
processes. Etiologically, adhesions can generally be classified
as post-operative, post-inflammatory, and post-radiation
adhesions.*? Post-operative peritoneal adhesions have been
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reported to develop after more than 90% of abdominal
surgeries (general, vascular, gynecological, and urological).*?
As adhesions can limit organ mobility, they may cause
visceral pain, particularly upon organ distension or stretching.
However, adhesions may also be asymptomatic.

Uterine fibroids / uterine myoma

Uterine fibroids are a common disease in women of child-
bearing age. A population-based cross-sectional study
including 635 participants found uterine fibroids in 15% of
women (Figure 2). Women with fibroids were more likely to
report moderate or severe noncyclic CPP (adjusted odds ratio
[OR], 2.6; 95% confidence interval [Cl], 0.9-7.6; statistically
significant trend) and moderate or severe dyspareunia
(adjusted OR, 2.8; 95% Cl, 0.9-8.3; statistically significant
trend) than women without fibroids. The number and total
volume of fibroids were not related to pain.**

An international internet-based survey of 21 746 women
also found that women with diagnosed uterine fibroids had
the following pain symptoms significantly more often than
women without uterine fibroids: CPP (14.5% vs 2.9%), painful
sexual intercourse (23.5% vs 9.1%), pain occurring mid cycle,
after, and during menstrual bleeding (31.3%, 16.7%, 59.7%,
vs17.1%, 6.4%, 52.0%), and pressure on the bladder (32.6%
vs 15.0%). Of the women diagnosed with uterine fibroids,
53.7% reported that their symptoms had a negative impact
on their life in the last 12 months, influencing their sexual
life (42.9%), performance at work (27.7%), and relationship
with family (27.2%).*> However, these data were based on
self-report, and it is unknown whether other causes of pain
were also present.

Pelvic inflammatory disease

PID refers to acute and subclinical infection of the upper
genital tract in women. The prevalence rates of PID range
from approximately 3% to 10%. Around 30% of women
with PID subsequently develop CPP as a long-term sequela
of infection or as a result of chronic subclinical infection.



Patients with severe adhesive disease and tubal damage
and/or persistent pelvic tenderness 30 days after diagnosis
and pharmacological treatment of PID have a significantly
higher risk for developing CPP.*

Residual ovarian syndrome

Residual ovarian syndrome (ROS) is a less common cause of
CPP. It is a complication that occurs after hysterectomy in
which one or both ovaries have been preserved and cause CPP
(71%—77%) or dyspareunia (67%). The incidence of ROS is 2%
to 3%, and almost 50% of patients with ROS require surgery
for treatment of CPP due to ROS within the first 5 years after
hysterectomy, whereas 75% require it within 10 years.t’

Pelvic venous disorders

Pelvic venous disorders (PeVDs) are an entity on the borderline
of gynecology and vascular surgery and are an increasingly
recognizable pathology. It has been reported as a possible
cause of painin 16% to as much as 31% of women with CPP.1?
PeVDs result from pelvic venous incompetence (PVI), which
originates from the left or right gonadal vein, the left or right
internal iliac vein (IIV), or a combination of these veins. PVI

Myomatous uterus during hysterectomy (A, B).

may be a primary incompetence or secondary to extrinsic
compression or intraluminal changes (post-thrombotic iliac
obstruction). The most common compression syndromes
include compression of the left common iliac vein (CIV) by the
right commoniiliac artery, known as May-Thurner syndrome;
and the compression of the left renal vein (LRV) between the
aorta and the superior mesenteric artery, known as Nutcracker
syndrome. Extrinsic compression may also be caused by
endometriosis or a tumor mass.*® Pelvic venous reflux may
cause pelvic venous hypertension and subsequently varicose
veins (VVs) in 3 reservoirs: the renal hilum, the venous
plexuses of the pelvis (Figure 3), and the pelvic origin extra-
pelvic veins when the reflux is transmitted through the pelvic
escape points to the veins of vulva or lower limb.28 It is worth
mentioning that the presence of hypogastric vein tributaries
is not necessarily correlated with pelvic reflux.

It should be highlighted that most patients with PVI are
asymptomatic and do not require any diagnostic and
treatment at all.®®*!® Some patients may develop the following
symptoms related to either VVs or increased venous pressure:
CPP, including dyspareunia or prolonged post-coital pain, leg
edema, and/or venous claudication, venous leg ulcer (in cases
of CIV compression), left flank pain, and/or hematuria (in
cases of LRV compression).28 It is still unknown which patients
will develop symptoms and why, whether the symptoms
of the patient are related to PVI, or whether PVl is only an
asymptomatic comorbidity.

Vein dilation and venous reflux are not enough to lead to
both the symptoms and the diagnosis of PeVDs. There are no
validated criteria or cutoff points to diagnose this disorder.
Incompetent and dilated ovarian veins can be found in almost
50% of asymptomatic women, as can pelvic VVs, especially
after a second pregnancy. Additionally, 90% of patients do
not have valves in IIV. Asymptomatic compression of the CIV
and the LRV causing =50% area reduction may be present
in 25% 10 33% and 51% to 72% of the general population,
respectively.

Hormonal factors may play a critical role in the patho-
physiology and symptomatology of PeVDs. The suggestion
that endogenous hormone levels matter arose from the
worsening of symptoms during menstruation, an increased
prevalence of PeVDs in multiparous and premenopausal
women, the resolution of symptoms after menopause, and
the positive therapeutic effects of hormonal substitution.?®
Due to congestion and the resulting ovary overstimulation,
there is an increased level of estrogen. In combination with
insufficient levels of progesterone-like hormones, these
conditions can cause some changes in women'’s physiology
and impact CPP related to PVI.2°

Patients with PVI have been found to have significantly
higher levels of estradiol in blood refluxing from the pelvis
to the groin than in the upper extremities.?! Higher levels
of estrogen may be the reason for the significantly larger
uterus and thicker endometrium in patients with congestion
than in healthy women.?? The mean endometrial thickness
was found to be 9.9+1.8 mm in a group with pelvic VVs
and was significantly higher (P=0.048) than in the healthy
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Transvaginal ultrasonography of a patient with a pelvic venous disorder. A) Pelvic varicocele. B) Venous reflux in periuterine venous

plexus. C-D) An arcuate vein crossing the uterine body.

group, where the endometrial thickness was measured to be
6.2+2 mm.?3 Hormonal imbalance may also be responsible
for polycystic ovary changes in as much as 56% of women
with PVI.2% According to Park et al, polycystic ovaries were
found in 40.6% of patients with pelvic congestion and in
11.4% of a control group during ultrasound examination.?*

Although the pathophysiology of CPP in patients with
PeVDs is not fully understood, it is thought to be caused by
a few estrogen-related mechanisms. Estrogen is a potent
vasodilator, and its receptors are present on human vascular
cells. Elevated estrogen can increase levels and activity of
matrix metalloproteinases (MMPs), which cause degradation
of extracellular matrix (ECM) proteins such as collagen and
elastin, further decrease vein contraction, increase venous
dilation, and consequently accelerate VV formation.

MMP-induced ECM degradation may also cause valve
degeneration, leading to further increases in venous pressure.
Increased MMPs leads to nitric oxide production, which not
only weakens and dilates the uterine vessels, but also causes
pelvic pain.?® Fluctuations in estradiol levels also have an
effect on nociceptive sensitivity.?¢ Other likely mechanisms
for pain in patients with PeVDs include stasis of engorged
pelvic veins, which activates nociceptors within the venous
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wall, release of neurotransmitters from dilated pelvic veins,
and compression from contiguous anatomical structures to
nearby nerves.?’

CPP of venous origin is often characterized as dull unilateral or
bilateral pain with occasional sharp flares. Bimanual examination
demonstrates more diffuse tenderness of the uterus, adnexa,
parametrium, and ovarian point (the junction of the upper and
middle thirds of a line drawn from the umbilicus to the anterior
superior iliac spine), with no pelvic floor tenderness. Uterine and
adnexal palpation usually leads to deep genital pain, whereas
palpation of the ovarian point leads to pelvic pain. Symptoms
are often worse with activities such as walking and prolonged
standing and improve when lying down.

Although deep dyspareunia is common among women with
pelvic pain from a variety of causes, pain of venous origin is
more likely to be associated with prolonged postcoital ache.
The combination of postcoital ache and tenderness over the
ovarian point has been reported to be 94% sensitive and
77% specific for distinguishing a venous origin from other
causes of pelvic pain.?® Due to the high prevalence of PVI,
which is usually asymptomatic and frequently coexists with
other pain-generating diseases, all possible causes of CPP
need to be ruled out before deciding to treat PVI.



Extra-gynecological disorders are a common cause of CPP. In
a cohort analysis of a primary care database, irritable bowel
syndrome (IBS) and interstitial cystitis (IC) were the most
common diagnoses of women with CPP across all age groups.?
These conditions may be primary causes of CPP, components
of CPP, or secondary effects caused by efferent neurological
dysfunction in the presence of chronic pain.

Irritable bowel syndrome

IBS is a gastrointestinal pain syndrome characterized by chronic
or intermittent abdominal pain with variable intensity and
periodic exacerbations associated with altered bowel function
in the absence of any organic cause. Approximately 10% to
15% of the general population has symptoms compatible with
IBS. It is diagnosed more than twice as often in women than in
men. Based on a survey of 798 new referrals to a gynecological
clinic, the prevalence of IBS was 37.3% compared with 27.7%
among controls who visited an ear, nose, and throat (ENT)
or dermatological clinic (P=0.003). Approximately 50% of
women referred with CPP, dyspareunia, and dysmenorrhea
had symptoms compatible with IBS (P<0.005).%

Another survey of 2304 patients found that half the women
with CPP also had genitourinary symptoms, IBS, or both. IBS
and stress were the most common diagnoses received by
patients with CPP.2 Unfortunately, approximately 40% to
50% of individuals who meet the diagnostic criteria for IBS
do not have a formal diagnosis and appropriate treatment.3°
IBS is also very often a comorbidity and has high prevalence
in women with endometriosis and other CPP-generating
disorders, which may have a negative impact on diagnostic
and treatment processes.

Interstitial cystitis/
bladder pain syndrome

ICis a diagnosis that applies to patients with chronic bladder
and urinary urgency in the absence of an identifiable etiology.
Little is known about the pathogenesis of IC. There is no
clear evidence that inflammation or abnormalities in the
interstitium of the bladder are involved.! Recent data suggest
that ICis probably one of the most common causes of CPP. IC
was diagnosed in 38% to 84% of women with CPP receiving
secondary care.3132

The most common symptom of IC is pain localized in the
suprapubic, pubic, vaginal, and genital areas. Some patients
report unilateral lower abdominal pain or low back pain with
bladder filling. Pain is usually described as intermittent,
regardless of the pain site, with moderate intensity.>® Other
symptoms of ICinclude urinary urgency, daytime frequency,
dysuria, and nocturia.?* Symptoms may be triggered or
exacerbated by vaginal intercourse, exercise, prolonged
sitting, intake of certain foods or drinks, stress, or the luteal
phase of the menstrual cycle.?>3¢ IC often coexists with other
CPP syndromes, especially IBS, fibromyalgia, and vulvodynia.
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Myofascial pelvic pain syndrome

Myofascial pelvic pain syndrome (MPPS) results from
dysfunction, spasticity, or hypersensitivity of the muscles,
fascia, or joints in the abdominal wall, pelvic floor, or lower back.
[tis an extremely common but underrecognized cause of CPP
in women.?” MPPS originates at the myofascial trigger points
(MTrPts), which are hyperirritable spots, usually within a taut
band of skeletal muscle, that are painful upon compression and
can give rise to characteristic referred pain. Trigger points can
be active, causing spontaneous or latent pain. It may remain
asymptomatic for years and may be activated by physical
trauma, a painful event in the area, or emotional stress.3®

Pain can also involve the vulva, perineum, rectum, bladder,
and more distant areas such as the thighs, buttocks, or
lower abdomen. It may influence urinary, bowel, and sexual
function. Irritative symptoms, including vulvar or vaginal
burning or itching, pain during or after intercourse, urinary
urgency, frequency, and dysuria, can be reported even more
frequently than CPP.3° The estimates of the prevalence of
MPPS in the general population vary from 14% to 78%. It
often coexists with other causes of pelvic pain. MTrPts have
been identified in as much as 85% of patients suffering from
urological, colorectal, and gynecological pelvic pain syndromes
and can be responsible for some, if not all, symptoms related
to these syndromes.*® A routine assessment for MPPS should
be considered for all patients presenting for evaluation of CPP.

Nerve injury or entrapment

Surgical injury or entrapment of abdominal or pelvic
nerves, such as iliohypogastric, ilioinguinal, genitofemoral,
lateral femoral cutaneous, or pudendal nerves, may cause
subsequent CPP in the anatomic distribution of this nerve.
The incidence of nerve injury following pelvic surgery is
approximately 2%. Longitudinal incisions are associated
with a low risk of nerve injury. Analysis of 690 patients after
low transverse Pfannenstiel incision for cesarean delivery or
abdominal hysterectomy showed that moderate or severe
CPP associated with nerve injury or entrapment was reported
by 7% and 8.9% of women, respectively.** This cause of CPP
should especially be taken into consideration in patients with
previous surgical treatment.

Central sensitization

Centralization of pain occurs when sensory pain information
is abnormally processed in the central nervous system,
causing central pain sensitization. This causes pain that is
perpetuated by the central nervous system. It is described
as a dysfunctional pain syndrome and is recognized as a
systemic disease.*? There is evidence that women with CPP
have decreased thresholds to pain and that CPP is often
present without an obvious cause according to imaging
studies, laboratory values, or physical exams. Furthermore,
it may persist despite treatment of the presumed etiologies.
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Women with CPP often present with several seemingly
unrelated symptoms. This can be explained by coexisting
CPP syndromes occurring in the same patient. Central
sensitization (CS) has been demonstrated in all of these
syndromes, so it provides one possible explanation for CPP. In
an observational cross-sectional study, CS was found in 75%
of 111 women with CPP. Patients with CS were more likely
to experience pain for more than 2 years (OR, 4.98; 95% Cl,
1.94-12.82; P=0.001) and other pain symptoms involving
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the bladder (OR, 9.87;95% Cl, 2.52-38.67; P=0.001), bowel
(OR,3.13;95% Cl, 1.31-7.48; P=0.01), back (OR, 4.17; 95%
(l,1.66-10.51; P=0.002), and vulva (OR, 3.61; 95% Cl, 1.21-
10.82; P=0.02). They also had higher previous diagnoses of
a mental health disorder (OR, 3.5; 95% Cl, 1.5-8.4; P=0.005)
or IBS (OR, 8.9; 95% (I, 1.6-49.1; P=0.01).*® Patients with
CS experience more prolonged and complex pain, which may
have a negative impact on the treatment outcome.

Conclusions

Due to the complex etiology of CPP and the common coexistence of several pain-
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generating disorders, there is a necessity for more precise diagnosis by a specially

trained team of experts. The approach to CPP patients should be multimodal and
requires the cooperation of gynecologists, vascular surgeons or phlebologists,
interventional radiologists, gastroenterologists, urologists, physiotherapists,
and psychologists. It is recommended that a diagnostic protocol be established
to check and rule out all the potential etiologies before treatment is determined.
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long-term care are important parts of the evaluation process. Such an approach
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ABSTRACT

Objective: This study was carried out to examine the risk factors for varicose
veins during pregnancy and their impact on quality of life.

Material and methods: This was a prospective, cross-sectional observational
study in pregnant women in their second and third trimesters. In addition
to the collection of sociodemographic and lifestyle data, the presence of
varicose veins was assessed using the clinical, etiological, anatomical,
and pathophysiological (CEAP) questionnaire, and the quality of life was
assessed using the Chronic Venous Insufficiency Questionnaire (CIVIQ-20).
Logistic regression analysis was conducted to identify independent risk
factors for varicose veins.

Results: A total of 658 women were included. Considering all types of
varicose veins, prevalence of varicose veins was 29% (191 women).
Varicose veins presence was found to be significantly associated with
gestational week (odd ratio [OR], 1.047; 95% Cl, 1.013-1.083; P=0.03),
thyroid diseases (OR, 2.474; 95% Cl, 1.109-5.522; P=0.019), smoking
status during pregnancy (OR, 7.294; 95% Cl, 2.408-22.093; P<0.001),
and positive family varix history (OR, 213.437; 95% Cl, 87.248-522.138;
P<0.001). As regards the quality-of-life evaluation, scores in all CIVIQ-20
dimensions—physical (mean deviation [MD], -4.30; 95% Cl, -4.76 to 3.83;
P<0.001), psychological (MD, -8.67; 95% Cl, -9.60 to 7.73; P<0.001), social
(MD, -3.13;95% Cl, -3.48 t0 2.79; P<0.001), pain (MD, -3.94; 95% Cl, -4.37
to0 3.51; P<0.001)—and the global index score (MD, 25.06; 95% Cl, 22.50 to
27.62; P<0.001) were significantly higher in patients with varicose veins
than in those without (P<0.001).

Conclusions: In this prospective, observational study in pregnant women,
gestational week, thyroid diseases, smoking status during pregnancy, and
positive family history were identified as risk factors for varicose veins,
and the presence of varicose veins was found to negatively impact quality
of life in this setting.

Keywords

pregnancy ) (quality ofIife) (riskfactor) (varicose vein)
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Varicose veins in pregnancy

Introduction

Approximately half of the world’s populations suffer
from varicose veins (VV).! It is thought that both valve
dysfunction and venous pressure play a key role in the
onset and progression of the disease.? In addition, sexual
hormones are implicated in venous pathology.? Pregnancy-
related dilatation that occurs in various parts of the body
triggers lower extremity VV formation.* In pregnancy,
the total blood, serum, and erythrocyte volumes show an
increase. Especially the total blood volume, which is around
4000 mL, reaching 5300 mL in the 36th gestational week.
Moreover, the decrease in the tension of the blood vessels
leads to slowed blood flow and swollen legs. As a result of
this, VV formation occurs in women who are predisposed.®
Whereas some studies have shown that the blood flow rate

was significantly lower in pregnant women with venous
deficiency, a significant reduction was observed in the blood
flow rate especially in the last 3 months of pregnancy. This
rate is especially at its lowest level in the 36th gestational
week of pregnancy.>® A reduction in blood flow rate may
lead to substantial pain, night cramps, numbness, tingling
sensation, and itching.” Although VV observed in pregnancy
is a distressing experience during pregnancy, it may decrease
or disappear after birth.* Only limited data are available
on the prevalence of VV and on risk factors for VV during
pregnancy.*® This is an observational study conducted to
estimate the prevalence of VV, to identify risk factors for
VV, and to assess the impact on quality of life (QOL) of VV
presence in pregnancy.

Methods

Study design and participants

This observational study was carried out between July 21,
2020 and October 31, 2020 at the gynecology and obstetrics
polyclinics of a private hospital in Istanbul, which is the
largest province of Turkey. The number of pregnant women
who visited the gynecology polyclinics between January 1
and December 31, 2019 was approximately 2500. In the
study, the sample size was calculated by using the method
of known population sampling. The minimum number of
individuals to be included in the sampling was calculated
with a 95% confidence interval (Cl) (a=0.05), P=0.050,
and N=2500 population numbers and determined to be
334. Considering the possibility of loss of participants to no
follow-up and/or data loss, a design effect of 2 was accepted,
and approximately 600 patients were considered sufficient
for the sample size (Figure 1).

Inclusion criteria

To fulfill inclusion criteria, participants needed to be in the
second or third trimester of pregnancy, having a singleton
pregnancy.

Exclusion criteria
Participants were excluded if they were unable to understand
the research (eg, could not speak or understand Turkish).

Data collection instruments and data
collection procedure

Information about sociodemographic and obstetric
characteristics was collected and the Chronic Venous
Insufficiency Questionnaire (CIVIQ-20)%* and clinical,
etiological, anatomical, and pathophysiological (CEAP)

Assessed for suitability (n=753)

Included (n=658)

\4

Not included (n=95)

Cannot speak or understand Turkish (n=6)
Multiple pregnancy (n=13)
In the first trimester of pregnancy (n=76)

Figure 1. Diagram of the research process.
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classification questionnaire were completed by one of the
investigators during a face-to-face interview with each
participant. In addition, a second investigator (a gynecologist)
filled out the CEAP scoring instrument by observation.

Disease diagnoses were recorded not according to the
statements of the participants but within the framework of the
examinations in the hospital's pregnancy follow-up system.

The CEAP classification questionnaire is a well-established tool
to aid in the diagnosis and classification of chronic venous
disease. Women with CEAP >C1 are considered to have VV.°

The CIVIQ-20 is a QOL questionnaire that consists of 20
questions and covers 4 QOL fields regarding chronic venous
insufficiency: physical, psychological, social disorders, and
severity of pain. The total CIVIQ-20 score is obtained by
summing the scores of 20 items for all subscales. The lower
the score, the higher the QOL. The global index score is
reached via a special calculation technique. The higher the
global index score, the higher the QOL.20!

Statistical methods
The data were analyzed by using IBM SPSS V23. Compatibility

The study included a total of 658 pregnant women, whose
mean age was 29.14+4.59 (min:18; max:45) years. Their
sociodemographic, obstetric, and CEAP classification features
are shown in Table I. Considering all types of VV, prevalence
of VV was 29% (191 pregnant women) (Table ).

On average, patients with VV had a higher body mass index
(P=0.008) and had a more advanced pregnancy (P=0.030).
They were also more frequently smokers (during pregnancy)
(P<0.001) than those without VV. Additionally, patients
with VV were significantly more likely to have diseases
accompanying pregnancy (P=0.019) and to have a family
history of varices (P<0.001). On the other hand, these 2
groups were not significantly different in terms of age,
gravida, and parity.

As regards the QOL evaluation, the physical disorder
scores, psychological disorder scores, social disorder scores,

Pregnancy plays an important role in the onset and
progression of VV in women. Changes that occur in the
venous system during pregnancy are associated with not
only hormonal secretions but also compression of the iliac
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with normal distribution was examined by the Kolmogorov-
Smirnov test. Chi-squared and Fisher’s exact tests were used
to compare the categorical variables based on the groups. The
Mann-Whitney U test was used to compare the non-normally
distributed data between 2 groups. Binary logistic regression
analysis and the Hosmer and Lemeshow Test were used to
identify independent risk factors for VV. The results of the
analyses are presented as mean + standard deviation and
median (minimum - maximum) for the quantitative data and
as frequencies (percentages) for the categorical dwWata. P
values less than 0.05 were accepted as statistically significant.

Ethics committee approval was received for this study from
the Ethics Committee of Kirklareli University (Protocol No.
69456409-199-E.10627). The study was carried out in
accordance with the ethical standards set forth in the 1964
Declaration of Helsinki and its subsequent amendments.
The author(s) can provide copies of the appropriate
documentation if requested.

All participants were informed about the study and signed
a consent form, knowing that they could withdraw from the
study whenever they wanted.

pain scores, and global index score median values were
significantly higher in patients with VV than in those without
(P<0.001) (Table I1).

The independent risk factors affecting VV presence were
examined by binary logistic regression analysis. According
to our analysis, gestational week, disease accompanying
pregnancy (thyroid diseases), smoking status (during
pregnancy), and family history of VV are significantly
associated with VV presence. Each gestational week led to
a 1.047-increased risk for VV (OR, 1.047; 95% Cl, 1.013-
1.083; P=0.006). The presence of thyroid disease increased
by approximately 2.5 the chances of having VV (OR, 2.474;
95%Cl, 1.109-5.522; P=0.027). We found a 7-fold increased
risk for VV in women smoking during pregnancy (OR, 7.294;
95% Cl, 2.408-22.093; P<0.001) and a 213-fold increased
risk in those with a family history of VV (OR, 213.437; 95%
Cl, 87.248-522.138; P<0.001) (Table IIl).

veins by the uterus.! In this study, the independent risk
factors affecting VV presence were examined by a binary
logistic regression analysis, and the effect of VV on QOL in
pregnant women was investigated.
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Sociodemographic characteristics

Age 29.14+4.59 18-45
BMI 27.12+4.28 18-48
Educational status n (658) %
llliterate or Primary school 157 23.9
Secondary or High school 501 76.1
Working 179 27.2
Not working 479 72.8

Economic status

Income less than expenses 24 3.6
Income equal to expenses 593 90.1
Income more than expenses 41 6.2
Obstetric and other characteristics Min-max
Gravida 1.65+0.81 1-6
Parity 1.35+0.63 0-5
Gestational week 24.89+9.08 12-40
Disease accompanying pregnancy n %
Thyroid diseases 64 9.7
Cardiovascular diseases 21 3.2
Diabetes mellitus 17 2.6
Other diseases 4 0.6
No disease 552 83.9

Smoking (during pregnancy)

Yes 36 5.5

No 622 94.5

Positive family varix history

Yes 144 21.9
No 514 78.1
CEAP Classification n %
C0=No visible or palpable varicose veins 467 71.0
C1=Telangiectasia (Thread veins / Spider veins / Broken veins 147 223
C2= Varicose veins, asymptomatic and symptomatic 31 4.7
C3=Swollen ankle (edema) due to varicose veins or hidden varicose 13 2.0

veins (venous reflux)

Pregnant with varicose veins according to CEAP classification

Yes 191 29.0

No 467 71.0

Table I. Sociodemographic and clinical characteristics of included women (n=658).
Abbreviations: BMI, body mass index; CEAP, clinical, etiological, anatomical and pathophysiological classification; SD, standard deviation.
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Varicose vein Not varicose vein Total
(n=191) (GELY)) (GEET))
Mean % SD Mean £ SD Mean £ SD
Median (min-max) Median (min-max) Median (min-max)
29.56 +4.77 28.97 +4.51 29.14+45
Age 29 (18 - 42) 29 (19 - 45) 29 (18 - 45) 0.107
27.73 +4.38 26.87 +4.21 27.12 +4.28
£yl 27 (18-44) 26 (18-48) 26 (18-48) 0.008
. 1.78+0.96 1.6 +0.74 1.65+0.81
Gravida 2(1-6) 1(1-4) 1(1-6) 0.058
. 1.43+0.79 1.31+0.53 1.35+0.63
Parity 1(1-5) 1(0-3) 1(0-5) 0.462
. 26.24+8.72 24.34+9.18 24.89 +9.08
Gestational week 28 (12-40) 24 (12-40) 24 (12-40) 0.030
Disease accompanying pregnancy  n (%) n (%) n (%)
Thyroid diseases 29 (4.4) 35 (5.3) 64 (9.7)
Cardiovascular diseases 7(1.1) 14 (2.1) 25 (3.8)
Diabetes mellitus 7(1.1) 10 (1.5) 17 (2.6) 0.019
Other diseases 1(0.2) 3 (0.5) 4 (0.6)
No disease 147 (22.3) 405 (61.6) 552 (83.9)

Smoking (during pregnancy)

Yes

27 (4.1)

9(1.4)

36 (5.5)

No

164 (24.9)

458 (69.6)

622 (94.5)

<0.001

Positive family varix history

Yes 138 (21) 6 (0.9) 144 (21.9)
<0.001
No 53(8.1) 461 (70.1) 514 (78.1)
CIVIQ-20 Mean £ SD Mean £ SD Mean % SD
Median (min-max) Median (min-max) Median (min-max)
. 9.48 +3.09 5.18 +1.59 6.43 +2.89
Physical score 8 (4-19) 4(4-12) 5.5 (4-19) <0.001
. 20.31 +6.25 11.64 +3.02 14.16 £5.77
Psychological score 19 (9 - 40) 11 (9-27) 12 (9 - 40) <0.001
. 6.86 +2.33 3.72+1.02 4,63 +2.08
Social score 6(3-14) 3(3-9) 4(3-14) <0.001
. 8.92 +2.85 498 +1.39 6.12+2.63
Pain score 8(4-16) 4(4-11) 5(4-16) <0.001
4,59 +13.75 25.54 +6.51 31.36+12.95
CIVIQ-20 total score 43 (20 - 88) 24(20-57) 27 (20 - 88) <0.001
68.00+17.19 93.07 + 8.14 85.79 +16.19
6Is 71.2 (15 - 100) 95 (53 - 100) 91.2 (15 - 100) <0.001

Table Il. Comparison of variables based on varicose vein presence (n=658).
Abbreviations: BMI, body mass index; CIVIQ-20, Chronic Venous Insufficiency Questionnaire; GIS, global index score;

SD, standard deviation; VV, varicose veins.

P<0.05, bold values are statistically significant; mean + standard deviation, median (min-max).



Risk factors B (SE) P Exp (B) Lower Upper
BMI -0.013 (0.037) 0.937 0.997 0.927 1.072
Gestational week 0.046 (0.017) 0.006 1.047 1.013 1.083
Disease accompanying pregnancy
Thyroid diseases 0.906 (0.410) 0.027 2474 1.109 5.522
Cardiovascular diseases 0.013 (0.846) 0.988 1.013 0.193 5.313
Diabetes mellitus 0.137 (0.905) 0.880 0.872 0.148 5.136
Other diseases 0.948 (1.272) 0.456 2.579 0.213 31.226
Smoking (during pregnancy) 1.987 (0.565) <0.001 7.294 2.408 22.093
Positive family varix history 5.363 (0.456) <0.001 213.437 87.248 522.138

Risk factors associated with varicose vein presence (n=658).

B, regression coefficient; BMI, body mass index; SE, standard error.
Classification table: Overall percentage: 71.0; Model Chi-Squared: 424.977; df:8; P<0.001; Hosmer—Lemeshow Test: 4.605; df: 8; P=0.799;

P<0.05, bold values are statistically significant.

The prevalence of VV in this study was 29% (191 women). In
a study conducted in Brazil in 2010, VV prevalence was found
to be 72%.* In the study conducted in Iran, the prevalence
was 18%.8 There is a very substantial heterogeneity in the
prevalence results.

Pregnancy is a significant risk factor in VV formation.® It
has been reported in the literature that hormones such
as estrogen and progesterone have an important role in
the emergence of varices in most women in pregnancy.>*2
In our study, it was found that the risk of VV increased
as the gestational week increased. On the contrary, an
epidemiological study conducted on 566 adults in Budapest
determined that hormonal factors did not have an effect
on VV formation.*® Our finding that the risk of VV increased
with the gestational week could be due to the fact that we
only included women in their second and third trimesters of
pregnancy. Considering the effect of progesterone hormone
on smooth muscles during pregnancy, such a result is likely.
In the literature, it was reported that varix complaints in
pregnancy emerge at the beginning of the second trimester.**

In our study, it was determined that thyroid diseases can
be a risk factor for VV during pregnancy. Dominguez et al
(2018) determined that those with venous disease had a
higher prevalence of hypothyroidism (17%) than the general
population (2%-5%).1* Kilinc et al (2021) emphasized that
hypothyroidism may be a risk factor for the development
of chronic venous insufficiency by impairing endothelial
function.!® The possibility of thyroid disease to be associated
with negative pregnancy and birth outcomes is a significant
result that has emerged especially in recent years. For this
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reason, the American Thyroid Association drew attention to
the guidelines on the diagnosis and management of thyroid
diseases during pregnancy and in the postpartum period.*’
VV can also be evaluated within this framework when thyroid
screening is performed in pregnant women.

Smoking is an important risk factor in many chronic venous
diseases including VV.28 In their study in 1806 patients,
Gourgou et al (2002) reported that smoking 10 to 20
cigarettes a day increased the risk of venous disease 1.7
times, whereas smoking more than 20 cigarettes a day
increased this risk 2.4 times. In our study, the VV risk of
those who smoked was 7 times higher than those who did
not smoke during their pregnancy.

It has been proven in various studies that family history plays
a significant role in the emergence of VV.*?% In contrast, a
population-based cohort study of 4903 people in Finland
found that results regarding the effects of family history
on VV were biased, reducing the credibility of reports
suggesting a strong genetic component.?! In this study, it
was determined that family history increased the risk of
having VV by 213 times.

Studies have shown that the QOL of those with VV is
negatively affected.?? In the study by Wik et al (2011),
which used the VEINES (Venous Insufficiency Epidemiological
and Economic Study)-QOL/Sym questionnaire, it was seen
that disruption of venous circulation in pregnancy affected
QOL negatively.? In our study, we found that the presence
of VV had a negative impact on pregnant women’s physical
disorder, psychological disorder, social disorder, and pain



scores, as well as their CIVIQ-20 total scores and global
index score. Overall, it has been determined that VV may
negatively affect the QOL in pregnant women. Vuylsteke et
al (2015) demonstrated that factors like being a woman,
advanced age, and family history of varices were associated
with higher CEAP scores, and this was correlated with poorer

QOL and global index score.?? In a recent study conducted
with people with cardiovascular diseases in Romania, it
was observed that the physical, psychological, and social
functionality components of QOL were negatively affected
in people with VV.?

The strengths of the study are that it focuses on a topic that has been ignored in recent years and that it was performed in
a large population. As the data were collected from a single center, the results of the study may not be generalized to the
entire population. As the presence of varices was assessed visually based on CEAP scores, this may not provide as strong
evidence as data obtained by measurement instruments such as Doppler ultrasonography.

This study we conducted regarding venous disease in pregnancy helped identify

various risk factors and impact on QOL.
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