
Initial lesions of the elastic fibers and extracellular matrix in varicose veins: an inmunohistochemical and 

confocal microscopy study
Javier Regadera1, Parichat Prachaney2,4 , Gabriel España3, Luis Condezo-Hoyos2, Maria Rubio3, Maria C Gonzalez2, Angel Luis Lopez de Pablo2, Silvia M. Arribas2

Departments of 1Anatomy, Histology and Neuroscience and 2Physiology, Universidad Autonoma de Madrid; 3Vascular Surgery Unit, Hospital Moncloa, Madrid, Spain, 4Department of Anatomy, Faculty of Medicine, 

Khon Kaen University, Thailand.

INTRODUCTION

Anti-smooth muscle α-actin and anti-collagen IV. Venous wall with 
thickness and moderate intimal fibrosis and transition of moderate to severe 
lession with myointimal fibrosis. Circunferential deposition or nodules 
formation of collagen IV in the intimal surface. 

Anti-Vimentin. Venous wall has an irregular distribution of fibroblasts into 
interstitial conjunctive tissue of muscular medial fascicles and in the 
adventitial layer. There are few cells positive to vimentin in the area where 
initial fibrosis was observed.  Endothelial cells were also vimentin positive. 

Distal Segment (normal vein) Proximal Segment (varicose vein)

Anti-Collagen IV. Minimal intimal fibrosis with trace of  collagen IV. 

Collagen IV distribution in muscular layer of venous wall was normal.

Anti-Collagen IV. Minimal intimal fibrosis and a focal area 

showing predominant deposition of dense conjunctive tissue 

and the presence of few cells and lack collagen IV deposition. 

Anti-smooth muscle α-actin. An initial lession can be see in the 

intima of the venous segment. The muscular wall is normal.

Anti-vimentin. Vimentin positive fibroblasts arranged into interstitial 
conjunct tissue were present in the media layer. In the intima there 
are no fibroblasts but there is a little soft tissue thickening 
characteristic of initial histological lession. 

Segment with 
normal histology 

The muscular layer is thin and  endotelial cells and 
intimal layer is normal. Primary antibody is omitted.

Segments with initial intimal tissue alterations
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Fibrosis intimal moderated with muscular 

media layer normal 

Mastocytes in the 

interface of  adventitial 

and media layers

Intimal nodules 

Irregular muscle cells

Intimal fibrosis with abundant deposition of collagen IV

 fibroblast 

proliferation and 

myointimal cells

Segments with normal macroscopic apparience 
Intimal nodules with moderate 

fibrosis 

-
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METHODS

Varicose veins are an important cause of morbidity with a prevalence of 10 to 

50%. 

Risk factors: advanced age, female gender, diets, obesity, physical activity, 

standing ocupations, connective tissue altrations, genetic predisposition. 

The aetiology and pathogenesis: Two hypothesis have been proposed: 

1.  Valvular dysfunction causing venous reflux in early state of pathology

2.  A primary change in varicose vein wall (structural and biochemical changes). 

We hypothesize that the formation of varicose vein is secondary to defects in 

cellular and extracellular matrix components, causing wall weakness and altered 

tone.

Immunohistochemistry

Deparaffinized 

section

Digestion with 0.1% trypsin in 0.5 mol/L acetic 

acid for 20 min at 37°C

Incubation with PRIMARY 

ANTIBODY at 4°C overnight

Incubation with secundary antibody avidin-

biotin peroxidase complex and revealed with 

diaminobenzide

Counterstained with Harry´s hematoxylin for 

nucleus

PRIMARY ANTIBODIES: 

Anti-collagen I and  IV

Anti- α-actin

Anti-vimentin

Anti-tryptase

Venous tissue

Fixed in 4% buffered 

formalin

Embedd in paraffin wax

Incubation with 

PRIMARY 

ANTIBODY

Incubation without 

antibody  for elastin

Incubation of fluorescent secondary 

antibody

Confocal laser scanning microscopy 

Counterstained with 

DAPI

Microscopy

Anti-smooth muscle α-actin and anti-collagen IV. Extensive intimal fibrosis 

with decreased luminal venous wall. In the muscular layer, an extense area of 

smooth muscle cell destruction and fibrosis is observed.

Increased collagen IV Fibroblast proliferation, increase 

of collagen I and extracelullar 

matrix in all layers

Fibrotic 

nodule

Smooth 

muscle cell 

fiber 

attraped

1. In the distal segment, the majority of venous wall is normal with minimal intimal conjunctive tissue in some regions. 
3. In the varicose wall wide regions of  nodules of intimal fibrosclerosis are also observed. In 
these degenerative changes, mastocytes do not seem to play a rol.

Samples

Saphenous veins from patients undergoing varicose vein surgery (CEAP-2)

Veins were divided in: proximal (with lesions, varicose vein, VV) and altered Eco-

Doppler and distal (normal vein, NV) with normal Eco-Doppler. 
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2. In the proximal segment with normal macroscopic apparience there is moderate and severe lessions. Moderate lessions are characterized by intimal fibrosis with initial proliferation of smooth muscle cell and deposition 
of collagen IV, whereas medium layer showes some atrophy and presence of fibrous tissue. Severe lession is characterized by proliferation of smooth muscle cells, deposition of collagen IV and increase of fibroblasts. 
Some regions show extensive loss of smooth muscle cells substituted by fibrous tissue. Adventitia do not present changes.  

Anti-collagen IV. A focal minimal increase of intimal collagen 

with endotelial protrusion and gentle increase of collagenized 

sub-endotelial conjunctive tissue. Muscular fibers and interstitial 

collagen are normal. Adventitia does not show any lession. 
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Anti-smooth muscle α-actin. 

Venous wall is occupied by 

numerous muscle fibers, which are 

irregularly distributed and separated 

by conjunctive tissue. Luminal 

surface is smooth, intimal layer is 

virtual and endotelium is directly 

supported on intimal conjunctive 

tissue. Actin expression in 

leiomyocites is normal. 
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Confocal images showing the regular distribution of smooth muscle cells and small amount of collagen I in the media (left 
panels). Cell and elastin fibre distribution in the adventitia (right panels).

Confocal images showing the irregular distribution of smooth muscle cells and increased collagen I content in the media. In 
the adventitia cells and elastic fibres also are irregularly distributed. 

Media layer Adventitia layer

Media layer Adventitia layer
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