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ABSTRACT 

This work aimed to study the prevalence of nailfold capillaroscopy 

changes in patients with systemic lupus erythematosus, find out the 

patterns of these changes and to correlate these findings with different 

clinical and laboratory parameters. 

Fourty patients with SLE, all fulfilling the 1997 revised criteria for 

the classification of SLE. All patients included in this study were 

subjected to full history taking, clinical examination, laboratory 

investigations as well as nailfold capillaroscopy examination. 

Nail fold capillaroscopic abnormalities were significantly found in 

SLE patients in relation to controls. Some of these abnormalities showed 

statistical significant correlations with different clinical and laboratory 

parameters. 

 

Keywords: - Systemic lupus erythematosus   - Nailfold capillaroscopy 

i 
 

 



CONTENTS 
 

iii 
 

 Page 

LIST OF ABBREVIATIONS  

LIST OF FIGURES  

LIST OF TABLES  

 INTRODUCTION AND AIM OF THE WORK 1 

 REVIEW OF LITERATURE 4 

Chapter 1: Clinical manifestations and pathogenesis of 

vascular involvement in systemic lupus erythematosus 
4 

  - Introduction 4 
  - Clinical manifestations 5 
  - Pathogenesis of Inflammation and Vascular Injury in SLE 11 

Chapter 2: Nail Fold Capillaroscopy 23 
  - Anatomy  of the nailfold capillary bed 23 
  - Historical review of nailfold capillaroscopy 24 
  - Patients indicated for nailfold capillaroscopy in CTDs 26 
  - The right way to carry out a correct capillaroscopic examination 27 
  - The normal aspect of the nailfold capillary bed in NFC 

examination 
28 

  - Nail fold capillaroscopy in children and adolescents 29 

Chapter 3: Nailfold Capillaroscopy in Rheumatic Diseases 30 
  - Values of nailfold capillaroscopy in rheumatic diseases 30 
  - Patterns of NFC in rheumatic diseases 36 

Chapter 4: Nailfold Capillaroscopy in Systemic Lupus 

Erythematosus 

57 

 PATIENTS AND METHODS 61 



 RESULTS 77 

 DISCUSSION 106 

 SUMMARY AND CONCLUSIONS 116 

 RECOMMENDATIONS 119 

 REFERENCES 120 

 ARABIC SUMMARY 138 

iv 
 

 



v 

 

LIST OF ABBREVIATIONS 

 

 ACA  Anticentromere antibodies 

aCL  anti‐cardiolipin antibodies 

ACLE  Acute cutaneous lupus erythematosus 

ACR  American College of Rheumatology 

AECA  Antiendothelial cell antibody 

ANA  Antinuclear antibody 

Anti‐ds DNA  Anti‐ double stranded deoxyribonucleic acid 

aPL  antiphospholipid antibodies 

CAD  Coronary artery disease 

CBC  Complete blood count 

CCLE  Chronic cutaneous lupus erythematosus 

CECs  circulating endothelial cells 

CTD  Connective tissue diseases 

CVA  Cardiovascular accident 

DLCO  Diffusing lung capacity for carbon monoxide 

DLE  discoid lupus erythematosus 

DM  dermatomyositis 

EC  endothelial cell  

ECG  Electrocardiogram 

ECs  Endothelial cells 

EMC  Essential mixed cryoglobulinemia 

ESR  Erythrocyte sedimentation rate 



vi 

 

EULAR  European League Against Rheumatism 

FM  Fibromyalgia 

gm  gram 

HB  Hemoglobin 

HSCT  Hemopoietic stem cell transplantation 

ICAM 1  Intercellular adhesion molecule 1 

IFN‐γ  Interferon‐gamma 

IL‐1  Interleukin‐1 

JIA  Juvenile idiopathic arthritis 

LE  Lupus erythematosus 

Max  Maximum 

MCTD  Mixed connective tissue disease 

mm  Millimeter 

mRNA  Messenger ribonucleic acid 

NFC  Nailfold capillaroscopy 

NO  Nitrous oxide 

OA  Osteoarthritis 

PAPS  Primary antiphospholipid syndrome 

PMNs  Polymorphonuclear leukocytes 

PRP  Primary Raynaud's phenomenon 

PSS  Primary Sjögren’s syndrome 

RA  Rheumatoid arthritis 

RP  Raynaud’s phenomenon 

S.D.  Standard deviation 



vii 

 

SCLE  Subacute cutaneous lupus erythematosus 

SD‐pattern  The scleroderma dermatomyositis pattern 

SLE  Systemic lupus erythematosus 

SLEDAI  Systemic Lupus Erythematosus Disease Activity Index 

SPVP  Subpapillary venous plexus 

SRP  Secondary Raynaud's phenomenon 

SS  Sjögren’s syndrome 

SSc  Systemic sclerosis 

SSD  Scleroderma spectrum disorder 

SSS  Secondary Sjögren’s syndrome 

TF  Tissue factor 

TLC  Total leucocytic count 

TNF‐α  Tumor necrosis factor‐α 

TTP  Thrombotic thrombocytopenia purpura 

UCTD  Undifferentiated connective tissue disease 

VCAM 1  Vascular cell adhesion molecule‐1 

vWF  Von Willebrand factor 

WBC  White blood cells 

μm  Micrometer 

 



LIST OF FIGURES 
       

viii 
 

  Page 

Fig.(І) Pulmonary capillaritis 5 

Fig.(2)  “Polyarteritis nodosa-like” necrotizing vasculitic lesion affecting 
the colon 

5 

Fig.(3)  Palpable purpuric lesions on the shins in a patient with lupus and 
necrotizing vasculitis of the skin, kidney, and brain 

8 

Fig.(4)  Patient with severe RP and SLE who developed digital gangrene 
in the winter 

9 

Fig.(5)  Polyarteritis nodosa-like” necrotizing vasculitic lesion affecting 
a peripheral nerve 

10 

Fig.(6) SLE disease exacerbation is accompanied by endothelial cell 
upregulation of three adhesion molecules: E-selectin (ELAM-1), 
vascular cell adhesion molecule-1 (VCAM-1), and intercellular 
adhesion molecule-1 (ICAM-1).  

14 

Fig.(7)   Specimen of brain obtained postmortem from a patient with 
fatal exacerbation of neuropsychiatric lupus without 
antiphospholipid antibodies 

15 

Fig.(8)  Artistic representation of the skin micro-anatomy 23 

Fig.(9)  Normal capillary loop  24 

Fig.(10)  Nailfold capillaroscopy 28 

Fig.( 11) Normal NFC pattern  29 

Fig.( 12) The Raynaud’s phenomenon  37

Fig.( 13) Normal nailfold capillaroscopy examination in PRP  38

Fig.( 14) Nailfold capillaroscopy in secondary Raynaud’s phenomenon  39

Fig.(15) Enlarged (giant) capillaries  41 

Fig.(16) Microhaemorrhages, RBCs leave the damaged capillaries 42 

Fig.(17) Oedema  42 



Fig.(18) Angiogenesis  43 

Fig.(19) NFC in systemic sclerosis ٤٥ 

Fig.(20) The «early» SSc pattern  ٤٧

Fig.(21) The «active» SSc pattern ٤٧

Fig.(22) The «late» SSc pattern ٤٧ 

Fig.(23) «Budding» («bushy») capillaries ٥١

Fig.(24) Capillary microhemorrages ٥١

Fig.(25) Pattern observable in patients with UCTD ٥١

Fig.(26) Symmetrical microhemorrhages ٥٢

Fig.(27) NFC in FM ٥٦ 

Fig.(28) Nailfold capillaroscopy of SLE patients ٥٧

Fig.(29) Nailfold capillaroscopic examination ٧٢ 

Fig.(30) Enlarged loops ٧٣

Fig.(31) Normal NFC pattern (hairpin or U shaped aspect) ٧٤

Fig.(32) Tortuous capillaries ٧٤

Fig.(33) A) Bushy loop: Several buds are observed sprouting out (arrow) 
B) Meandering loop: The limbs are tortuous and convoluted 
(arrow) 

٧٥

Fig.(34) Corkscrew capillaries ٧٥

Fig.(35) Microhaemorrhages ٧٥

Fig.(36) % of patients with clinical vascular affection ٨١ 

Fig.(37) % of SLE patients with +ve ANA and +ve anti-DNA ٨٣

Fig.(38) Hisopathologic grading of renal biopsies in studied SLE patients ٨٤

Fig.(39) % of SLE patients in each SLEDAI activity grade ٨٤

Fig.(40) % of SLE patients with active and inactive disease ٨٥

ix 
 

Fig.(41) % of SLE patients with capillaroscopic abnormalities ٨٥ 



Fig.(42) % of SLE patients with relevant capillaroscopic abnormalities ٨٦ 

Fig.(43) % of SLE patients in each capillaroscopic abnormality ٨٦ 

Fig.(44) Tortuous capillaries ٨٧ 

Fig.(45) Meandering capillaries ٨٧ 

Fig.(46) Corkscrew capillaries      ٨٧ 

Fig.(47) Bushy capillaries ٨٨ 

Fig.(48) Capillary enlargement ٨٨ 

Fig.(49) Capillary hemorrhage ٨٨ 

Fig.(50) Comparison of capillary loop diameters between SLE patients 
and controls 

٨٩ 

Fig.(51) Number of SLE patients and controls in each type of 
capillaroscopic abnormalities 

٩٠ 

 

x 
 

 



LIST OF TABLES 
 

xi 
 

  Page  

Table (1) 
Reviewed factors stimulating endothelial cells and endothelial cells' 
phenotypic responses that play an important role in the pathogenesis 
of atherosclerosis and inflammatory vasculopathy 

19 

Table (2) Summing up and combining the pathology and clinical spectrum of 
vascular injury on SLE 

22 

Table (3)  Demographic characteristics of studied SLE patients 77 

Table (4) The clinical features in studied SLE patients 79 

Table (5) Features of vascular affection in studied SLE patients 81 

Table (6) A comparison between SLE patients and controls as regards 
abnormal capillaroscopic patterns 

89 

Table (7) A comparison between SLE patients and controls as regards mean 
± SD of capillary loop diameters 

90 

Table (8) Correlations between disease duration and different capillaroscopic 
abnormalities 

91 

Table (9) Correlations between clinical data and tortuous capillaries 92 

Table (10) Correlations between clinical data and meandering capillaries 93 

Table (11) Correlations between clinical data and corkscrew capillaries 94 

Table (12) Correlations between clinical data and bushy capillaries 95 

Table (13) Correlations between clinical data and capillary enlargement 96 

Table (14) Correlations between clinical data and capillary haemorrhage 97 

Table (15) Correlations between laboratory data and tortuous capillaries 98 

Table (16) Correlations between laboratory data and meandering capillaries 99 

Table (17) Correlations between laboratory data and corkscrew capillaries 100 

Table (18) Correlations between laboratory data and bushy capillaries 101 

Table (19) Correlations between laboratory data and capillary enlargement 102 



Table (20) Correlations between laboratory data and capillary haemorrhage 103 

Table (21) Correlations between SLEDAI score and different capillaroscopic 
abnormalities 

104 

Table (22) Correlations between cyclophosphamide and different 
capillaroscopic abnormalities 

104 

Table (23) The statistical significant correlations with the presence of 
meandering capillaries 

105 

Table (24) The statistical significant correlations with the presence of corkscrew 
shaped capillaries 

105 

Table (25) The statistical significant correlations with capillary enlargement  
 

105 

xii 
 

 



  Introduction

 

INTRODUCTIONINTRODUCTION  

Systemic lupus erythematosus (SLE) is a complex disease with 
variable presentations, course and prognosis (Bertsias et al., 2008). 

 
SLE is the most diverse of the systemic autoimmune diseases 

because it may affect any organ of the body and displays a broad 
spectrum of clinical manifestations (Cervera et al., 1999). 

A pathologic hallmark of SLE is the appearance of diverse vascular 
lesions (Font et al., 2001). 

 
Over the past 25 years, nailfold capillaroscopy (NFC) has gained a 

diagnostic value in the field of rheumatology based on descriptive data 
from patients with distinct CTD (Anders et al., 2000). 

 
Few diagnostic techniques can combine all the positive features 

typical of capillaroscopy (low cost, uninvasiveness, repeatability, high 
sensitivity, good specificity and easy interpretation of results) (Grassi 
and De Angelis, 2007). 

 
NFC may be a useful method to evaluate the microvascular 

changes in patients with SLE (Ingegnoli et al., 2005) and it was proved 
to be an easy-to-perform noninvasive technique, able to achieve useful 
data to better evaluate such a pleomorphic disease especially concerning 
its outcome and prognosis (Riccieri et al., 2005). 

 
Capillaroscopy can give a clue for early diagnosis of patients, since 

the presence of typical capillaroscopic abnormalities seems to be related 
to the development of lupus erythematosus (Facina et al., 2006).  

 
Abnormalities in nailfold capillaroscopy may reflect the extent of 

microvascular involvement in SLE. Nailfold capillaroscopy can be useful 
in the diagnostic procedure of the disease and lead to more effective 
strategies in the treatment of systemic organ dysfunction in SLE 
(Kuryliszyn−Moskal et al., 2007). 
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  Introduction

 

Kuryliszyn-Moskal and colleagues (2007) reported that all SLE 
patients with internal organ manifestations showed severe or moderate 
pathological changes under NFC. Mild changes in capillaroscopy in 
patients with systemic involvement were not observed.  

 
Also, Ingegnoli and colleagues (2005) reported that the presence 

of major capillary abnormalities in NFC examination in SLE patients 
seems to herald a more severe clinical course of the illness.  
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  Aim Of The Work

 

AIM  OF  THE  WORKAIM OF THE WORK  
  
1- To study the prevalence of nailfold capillaroscopic changes in patients 
with SLE. 
 
2- To find out the patterns of these changes  
 
3- To correlate these findings with different clinical and laboratory 
parameters.                                    
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