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16  •  Pathophysiology and Principles of 
Management of Vasculitides and Raynaud’s 
Syndrome
Martin Veller

Vasculitides

Occlusive arterial lesions in humans are 
usually caused by atherosclerosis. the 
primary and secondary vasculitides are rare 
inflammatory conditions that may also 
cause such ischaemia as well as occasional 
aneurysms. these pathologies usually present 
with unusual manifestations of ischaemia,  
but may also be the cause of common 
symptoms such as stroke, hypertension, 
intermittent claudication or raynaud’s 
phenomenon. delayed recognition of these 
diseases is often associated with severe and  
irreversible complications. While the vasculi
tides are usually managed by physicians, 
vascular surgeons should be able to recognise 
them and assist in their management when 
appropriate.

intrOductiOn

the vasculitides consist of primary and 
secondary pathologies in which nonspecific 
transmural inflammation occurs within 
a blood vessel. the consequent vascular 
injury can cause vessel disruption, aneurysm 
formation or occlusion which can affect any 
blood vessel. the pathogenesis of each of these 
diseases is unclear, although they generally 
fall into one of the following groups:1

•	 Immune	 complex	 vasculitides:	 These	
are induced by circulating immune 
complexes	 or	 histamine.	 This	 results	 in	
the activation of the complement system, 
cytocines and monocytes in the vessel 
wall.

•	 Pauci-immune	 vasculitides:	 The	 anti-
neutrophil cytoplasmic antibodies 
(anca) were first described in 
conjunction with rapidly progressing 
glomerulonephritis. cytoplasmic anca 
(canca), perinuclear anca (panca) 
and	x-ANCA	(which	is	found	in	chronic	
inflammatory Git pathologies) have 
been described. in the pauciimmune 
vasculitides, activation of neutrophils 
results in vascular endothelial damage.2

•	 T-cell	 vasculitides:	 In	 these,	 vessel	 wall	
damage is caused by cd4 lymphocyte 
mediated immune reactions. 

the primary vasculitides occur rarely – 
between 20 and 100 cases per million. they 
usually present with nonspecific clinical 
symptoms and signs – e.g. malaise, fever, 
weight loss – and generally evolve over a long 
duration. in addition, they may overlap with 
the manifestations of much more common 
infections, connective tissue diseases and 
malignancy. as a consequence making the 
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diagnosis is challenging and is confounded 
by	 the	 extensive	overlap	 in	 the	 clinical	 and	
pathological manifestations between the 
vasculitides. 

if unrecognised, these systemic diseases 
may be fatal. With appropriate treatment 
the majority of patients will improve but 
relapses are common. these relapses may 
be the result of recurrence, worsening of 
the inflammatory process or may be the 
consequence of complications of therapy.

classificatiOn Of 
Vasculitides

The	 heterogeneous	 nature	 and	 extensive	
overlapping clinical and pathological features 
have made classification difficult. currently, 
the most commonly used systems take 
into account the size of the vessel affected, 
the histological findings and the aetiology 
(table 16.1).1,35 there is also some value 
in differentiating between anca positive 
(e.g. Wegener’s granulomatosis, microscopic 
polyangiitis, churgstrauss vasculitis, drug 
induced vasculitis) and anca negative 
vasculitides.1 

Whilst, the classification systems attempt 
to highlight the differences among these 
diseases, in clinical practice these differences 
are not precise – polyarteritis nodosa for 
example	normally	considered	to	be	a	primary,	
medium vessel vasculitis, can also be caused 
by chronic hepatitis B or c infections and 
may involve small vessels.1,5

ClINICAl	PreseNTATIoN	of	
Vasculitides

in general, vasculitis should be considered to 
be present when chronic systemic symptoms 
of	inflammation,	including	pyrexia,	malaise,	
fatigue, and weight loss are associated with 
some form of organ dysfunction. arthralgia, 
myalgia, pain in the digits, rashes, anaemia 

of chronic disorders, pericarditis and a 
raised	esr	and	CrP	are	also	common.	The	
common organ specific manifestations are 
listed in table 16.2.

in general, the skin and peripheral nervous 
system signs are particularly useful because 
they tend to develop early in the course of  

Table 16.1: The major vasculitides3,22

Primary vasculitis
Predominantly large vessel vasculitis

Giant cell arteritis (also temporal  
  arteritis)
Takayasu’s arteritis

Predominantly medium vessel vasculitis
Polyarteritis nodosa
Kawasaki’s disease

Predominantly small vessel vasculitis
Churg-Strauss syndrome
Wegener’s granulomatosis
Microscopic polyangiitis
Henoch-Schönlein purpura
Essential cryoglobulinaemic vasculitis
Hypersensitivity vasculitis 

No predominant vessel size
Behçet’s disease

Secondary vasculitis
Vasculitis secondary to connective tissue  
  disorders

Rheumatoid vasculitis
Systemic lupus erythematosus (SLE)
Systemic sclerosis
Scleroderma (including the CREST  
  syndrome)
Mixed connective tissue disease
Antiphospholipid antibody syndromes

Vasculitis secondary to viral disease
Hepatitis B and C virus
Human immunodeficiency virus (HIV)
Cytomegalovirus
Epstein-Barr virus

Drug induced vasculitis

Other vasculitides
Thromboangitis obliterans (Buerger’s  
  disease)
Purpura fulminans (Waterhouse- 
  Friderichsen)
Thrombotic thrombocytopaenic  
  purpura 
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the disease and are easily detected. small  
vessel vasculitis is often first noted when 
palpable purpura develops while the vasculi
tides affecting medium vessels commonly 
produce nodules, ulcers and gangrene.

the most common neurological mani
festation of the vasculitides is mononeuritis 
multiplex.	 This	 is	 a	 distinctive	 peripheral	
neuropathy in which peripheral nerves infarct 
one at a time as a result of vasculitis in the 
vasa nervorum. sudden, asynchronous and 
asymmetrical loss of function of individual 
nerves occurs, most frequently affecting 
sensory nerves. in the absence of diabetes and 
nerve compression syndromes, mononeuritis 
multiplex	can	usually	be	assumed	to	be	due	
to a vasculitis such as polyarteritis nodosa or 
Wegener’s granulomatosis.

inVestiGatiOns Of 
Vasculitides

Haematological and serological changes will 
usually be present in individuals presenting 
with vasculitis. chronic microcytic anaemia, 
a	 raised	 esr	 and	 CrP	 are	 non-specific	
findings while red cell casts in urine, anti
nuclear antibody (ana), complement, serum  
cryoglobulins and anca are more specific 

manifestations of the vasculitides. 
Xrays are generally not useful other than 

in Wegener’s granulomatosis where views of 
the nasal sinuses and chest, especially using 
computed tomography, may demonstrate 
diagnostic nodular lesions. 

Biopsy of involved tissues is the most 
helpful method of making a definitive 
diagnosis, especially if the biopsy is taken 
from a symptomatic site. Occasionally a 
serological test, an angiogram or another 
investigation can be pathognomonic. 

some investigations are helpful in 
excluding	 secondary	 causes	 of	 a	 vasculitis	
or those conditions that may mimic a 
vasculitis.	 examples	 include	 investigations	
to	 exclude	 drug	 reactions,	 syphilis,	 Human	
immunodeficiency Virus (HiV), infective 
endocarditis, and antiphospholipid syn
dromes. By the very nature of these conditions 
this	list	is	not	exhaustive.

PrINCIPles	of	TreATmeNT	of	
Vasculitides

While the vasculitides are usually treated by 
some form of immunosuppression, the most 
important principle is to make sure that the 
treatment intensity is commensurate with  

Table 16.2: The common clinical manifestations of the vasculitides

Skin Livedo reticularis, palpable purpura, nodules, ulcers, gangrene 

Peripheral nervous system Mononeuritis multiplex, polyneuropathy

Central nervous system Stroke, seizures, encephalopathy

Eyes Blindness, scleritis

Heart Myocardial infarction, cardiomyopathy, pericarditis, arrhythmia

Lung Cough, chest pain, haemoptysis, shortness of breath

Kidney Hypertension, proteinuria, haematuria, renal failure

Gastrointestinal tract Haemorrhage, perforation

Genitals Testicular atrophy, reduced ovarian mass
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the severity of disease.6 While most forms 
of vasculitis require aggressive treatment to 
prevent morbidity and mortality, some do 
not.	for	example,	minor	vasculitis	limited	to	
the skin or where the secondary cause of the 
vasculitis can be identified and subsequently 
can be withdrawn or treated, require no such 
therapy. 

THe	vAsCulITIdes	of	sPeCIfIC	
interest tO Vascular 
surGeOns

Giant cell arteritis

Giant cell arteritis, which is also known 
as temporal arteritis, is the most common 
vasculitis found in adults. this panarteritis of 
the	extracranial	branches	of	the	carotid	artery	
occurs only in older individuals. the cause is 
unknown, but it is associated with the same 
Hlas found in rheumatoid arthritis and the 
disease process appears to be initiated by 
t cells in the adventitia responding to an 
unknown antigen. 

the classic symptoms of giant cell arteritis 
are:7

•	 A	 temporal	 headache	 that	 is	 new	 or	
different (70%).

•	 Jaw	claudication	(50%).
•	 Polymyalgia	rheumatica	–	which	describes	

a condition that presents with acheing 
and stiffness of the shoulders, neck, and 
hipgirdle area (40%).

•	 Blindness	 (20%).	 This	 is	 the	 most	
significant complication of giant cell 
arteritis which can however be prevented 
by early treatment. the visual loss is 
caused by occlusion of the posterior 
ciliary branch of the ophthalmic artery. 
as a result, the blindness tends to be 
profound but fortunately is rarely the 
first manifestation of this complication 

and is usually preceded by episodes of 
diplopia and blurred vision.

•	 malaise	(50%).

the aorta and its major branches can also be 
involved (25%) leading to the development 
of thoracic aortic aneurysms some years after 
the first manifestation. 

Giant cell arteritis is characterised by 
a	 raised	 esr	 and	 CrP,	 and	 the	 presence	
of a normochromic, normocytic anaemia. 
ultrasound of the affected temporal arteries 
can show a characteristic ‘halo’ of peri
vascular oedema or stenosis of the involved 
segments. angiography (usually Mra or 
cta) is required to demonstrate involve
ment of the thoracic aorta and its branches  
if	 this	 is	 suspected,	while	PeT	can	demon-
strate occult largevessel inflammation. the 
definitive method of making the diagnosis 
of giant cell arteritis is by histology of the 
temporal artery. as a result of the risk of 
sudden and irreversible blindness, a temporal 
artery biopsy, which has a low morbidity, 
should be performed without hesitation 
to confirm the diagnosis.8 as the artery 
may be affected by skip lesions a 3 to 5cm  
segment of artery should submitted for 
evaluation. the histology will demonstrate 
mononuclear cells infiltrating all layers of 
the artery with varying degrees of intimal 
proliferation and disruption of the internal 
elastic lamina.7 in recent years the possibility 
of	 using	 duplex	 ultrasonograpy	 to	 identify	
characteristic features of giant cell arteritis 
has been raised and further research in this 
area is warranted.

treatment with high doses of prednisone 
(40–60mg/day) and low dose aspirin should 
be started immediately when the diagnosis is 
suspected and before it has been confirmed by 
the temporal artery biopsy. if visual loss has 
been present for a few hours very high doses 
of intravenous methylprednisolone should 
be given as some vision may recover. usually, 
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after more than 24 hours the visual loss is 
permanent. in the longterm, in the presence 
of	 a	normal	esr	and	CrP,	 the	prednisone	
can be tapered at a rate determined by 
the	 clinical	 picture	 and	 the	 esr	 or	 CrP.8 
The	 effectiveness	 of	 methotrexate	 as	 a	
glucocorticoidsparing drug for giant cell 
arteritis remains controversial while the role 
of biological therapies such as the tumour 
necrosis	 factor	 inhibitors,	 infliximab	 is	
unknown. 

the majority of patients with giant 
cell	 arteritis	will	 experience	 a	 relapse	 as	 the	
dose of prednisone is tapered and therefore 
prednisone will often need to be given 
for prolonged periods and with resultant 
frequent additional complications from the 
steroids therapy. 

surgical or endovascular interventions 
are occasionally indicated when the disease 
involves the aortic arch and its branches. 

Takayasu’s arteritis

this large vessel vasculitis affects mostly 
young adult women but has been found 
in infants and more rarely in the aged. 
the cause is unknown, yet the geographic 
distribution (predominantly southeast asia, 
india and africa) suggests environmental or 
genetic factors – e.g. Hla associations have 
been	found	in	Japanese	patients	–	while	the	
predominance in women of childbearing age 
points to oestrogen and progesterone playing 
a role.7 

takayasu’s arteritis is a tcell driven, non
specific granulomatous inflammation of all 
layers of the vessel wall which pathologically 
cannot be distinguished from giant cell 
arteritis.9 in response to the inflammation, 
cellular proliferation in the intima and 
media may lead to occlusion and stenosis  
of the artery, or weakening of the media  
and adventitia which can result in dilation and 
aneurysm formation. the most frequently 

affected vessels are the subclavian arteries, 
carotid arteries and the aorta, including the 
origin of its visceral branches. dilatation or 
aneurysm formation is usually only found 
in the aorta. the pulmonary and coronary 
arteries can be involved, albeit rarely and 
myocarditis associated with takayasu’s 
arteritis has also been described.9,10 

the disease is usually recognised by the 
manifestations of the vascular disease but 
constitutional symptoms of inflammation 
– fever, myalgia, arthralgia and weight loss 
– are commonly the earliest feature of this 
illness. the vascular manifestations include 
those associated with occlusion of arteries 
supplying the limbs, hypertension caused  
by aortic or renal artery stenosis, cerebro
vascular manifestations due to occlusion of 
the carotid or vertebral arteries and aortic 
valve regurgitation. involvement of the 
coronary arteries, myocardium and pulmon
ary arteries may cause angina and congestive 
cardiac failure.911 affected blood vessels are 
often tender and as a result, severe back pain, 
similar to that seen in patients with thoracic 
dissection, and pain in the carotid arteries is 
common.

No	 specific	 diagnostic	 test	 exists.	 An	
elevated	esr	and	CrP	are	usual	during	active	
phases of the disease.9 Microcytic anaemia 
develops in many patients. some patients 
have an elevated serum creatinine usually 
associated with longstanding hypertension, 
while glomerulonephritis occurs rarely.

Vascular imaging is essential to delineate 
the	 full	 extent	of	 the	 vascular	 involvement.	
Many favour Mra, as this can demonstrate 
changes in the vessel wall prior to luminal 
changes	being	noted.	PeT	may	detect	vascular	
inflammation but its accuracy in diagnosing 
the disease has not been determined but 
shows promise.12

the histological diagnosis is based on 
demonstrating the typical granulomatous 
vasculitis with giant cells in inflamed blood 
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vessels. this is however rarely possible, as 
biopsy of an affected artery while the disease 
is in an active phase is usually not advisable, 
and when specimens become available, 
while the disease is in a quiescent phase, 
only nonspecific transmural fibrosis can be 
found.

initial treatment requires high doses of 
prednisone in the acute phase which is then 
tapered to 10mg/day and continued for  
4 to 6 months. this regime is usually effective 
in addressing the inflammation in the 
vascular wall and abating the constitutional 
symptoms but two thirds of patients with 
Takayasu’s	 arteritis	 experience	 relapse	 of	
symptoms or progression of vascular disease. 
as a consequence lifelong monitoring of 
this condition is mandatory.

methotrexate	 or	 mycophenolate	 mofetil	 
in combination with prednisone are occas
ionally needed to reduce the inflammation 
and are also at times used without prednisone 
during phases of remission in order to 
minimise the corticosteroid side effects. 
Other drugs such as cyclophosphamide are 
used rarely because of their side effects but 
on occasion are all that some patients will 
respond	 to.	 Agents	 such	 as	 infliximab	 have	
shown promise but are usually unaffordable 
in the countries in which this disease 
predominates.9 the use of statins and low
dose aspirin is encouraged.

the renal and cardiac dysfunction and 
hypertension that do not rapidly resolve after 
initial treatment for the acute inflammatory 
disease are managed using standard proto
cols. diagnosing and managing these can, 
however, be challenging because of the 
diffuse vascular involvement. in patients 
who have cerebrovascular occlusive disease 
it is often also necessary to maintain a 
high blood pressure to avoid episodes of 
cerebral	 and	 brainstem	 hypoxia.	 surgical	
and endovascular interventions play an 
important role in treating occlusive and 

aneurysmal manifestations.11 the indications 
for intervention are the same as they are for 
other pathologies, i.e. usually only for life 
or limb threatening symptoms. fortunately, 
few interventions are required in the acute 
phase, as failure rates are high for procedures 
performed when acute inflammation is 
present, are high. revascularisation in our 
practice is deferred, if at all possible, until 
pharmacological therapy has completely 
suppressed the inflammation, which we 
believe	to	be	indicated	by	a	normal	CrP	and 
esr.	This	experience	is	shared	by	others.13

in the longterm once the active disease 
has been treated, most patients return to 
near normal lifestyles and survival rates.  
a significant number of patients do 
however die as a consequence of renal or 
cardiac failure,14 or from the complications 
of immuno suppressive treatment which 
is com pounded by the high prevalence of 
HiV infections in some of the affected 
populations.11

Thromboangiitis obliterans 
(Buerger’s disease)

this condition usually occurs in young 
individuals	 after	 extended	 and	 ongoing	
exposure	to	tobacco	smoke,	but	can	affect	all	
age groups. the reason for the relationship 
between thromboangiitis obliterans and  
smoking has not been established. there 
are some indications that it has an 
immunological background, as increased 
levels of cellmediated responses to vascular 
collagen and raised levels of antiendothelial 
cell antibodies have been described.15 Other 
forms of smoking, such as cannabis, may 
also cause similar disease patterns.

thromboangiitis obliterans affects 
mediumsized arteries, veins and nerves. the 
lower limbs are most frequently affected but 
upper	limb	disease	is	common.	Pathologically,	
the blood vessel wall architecture is usually 
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intact, with preservation of the internal elastic 
lamina and absence of necrosis. during the 
acute phase of the disease a highly cellular, 
inflammatory thrombus is found occluding 
the lumen. in time this becomes a band of 
fibrous tissue. involvement of superficial 
veins is associated with a perivascular 
inflam matory cell infiltrate resulting in a 
thrombophlebitis.

thromboangiitis obliterans is usually 
first recognised by the presence of 
extremely	painful,	severe,	progressive	digital	
ischemia (often first thought to be splinter 
haemorrhages).15 Occasionally, the earliest 
lesion may be a superficial thrombophlebitis. 
In	advanced	cases	the	gangrene	may	extend	
well beyond the digits. Other organs are 
not	 involved.	 Prior	 to	 the	 development	 of	
gangrene,	pain	in	the	distal	extremities	may	
be due to a neuropathy. these symptoms 
are due to thickening of the tissues in the 
neurovascular bundles as a result of peri
vascular inflammation.

the diagnosis is generally confirmed by 
identification of the typical pattern of vas
cular	 involvement,	 exclusion	 of	 conditions	
that may mimic the disease, particularly 
atherosclerosis, and the presence of ongoing 
tobacco	 exposure.	 The	 demonstration	 of	 
typical ‘corkscrew’ collaterals in the neuro
vascular bundles is characteristic but can 
also be found in other conditions such 
as diabetes mellitus and polyarteritis 
nodosa.15 While most diagnostic systems for 
thromboangiitis obliterans are intended to 
exclude	the	presence	of	atherosclerosis,	both	
these	 conditions	 often	 coexist,	 particularly	 
in patients over the age of 40 years.

the only effective treatment for 
thrombo angiitis obliterans is to completely 
stop smoking.15 immunosuppression and 
anticoagulation have no role. Occasional 
patients respond partially to prostaglandins. 
revascularisation, using endovascular tech
niques or bypass grafts, is usually not feasible 

from a technical perspective, as a result of  
the inflammatory and thrombotic processes, 
and occlusion of distal runoff arteries, 
but may play a role if haemodynamically 
significant	 atherosclerotic	 lesions	 coexist	 in	
the patient. effective pain control is essential 
as patients will not be able to stop smoking 
without it.

With any ongoing smoking, which tends 
to be the norm – such patients appear to be 
particularly nicotine dependent – arterial 
disease progresses. limb loss therefore occurs 
frequently. On the other hand, complete 
abstinence is associated with remarkably 
good outcomes.

Behçet’s disease

Behçet’s disease was originally described 
as a syndrome consisting of recurrent oral 
aphthous ulcers, genital ulcers, and ocular 
inflammation. this idiopathic vasculitis 
can however, cause inflammation in almost 
any organ. the most significant morbidity 
associated with Behçet’s disease is related 
to ocular inflammation, which can cause 
blindness. Most manifestations of the 
disease are however episodic and become less 
frequent over time, but mortality may occur 
– mostly as a result of thrombosis, aneurysms 
and de novo rupture of large vessels.

Behçet’s disease is common in countries 
along the ancient silk road (eastern 
Mediterranean countries central asia to 
china) – as many as 4 per 1000 population 
have been described – and rare elsewhere. 
it mostly affects young adults and is more 
frequent in men. the distinct geographic 
distribution suggests an environmental or  
genetic aetiology. the pathologic changes 
point to an abnormal reactivity of neutro
phils and lymphocytes causing damage 
by a vasculitic process which affects all 
types of arteries. Venous thrombosis is also 
common.16
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clinically, oral ulceration tends to be the 
earliest manifestation and must be present to 
make the diagnosis of Behçet’s disease. these 
painful ulcers, which affect the mucosa from 
the	 lips	 to	 the	 oropharynx,	 can	 be	 up	 to	 
2cm in diameter and usually have a white 
base and a red halo around the ulcer. Between 
two and five lesions are usually present at a 
time. the oral lesions tend to heal within 
two to three weeks without scarring while 
the genital ulcers tend to be larger and 
deeper, and often heal with scarring. in men 
the genital ulcers, which develop mostly 
on the scrotum and less commonly on 
the shaft of the penis, are associated with 
epididymitis. in women ulcers affect the 
vagina and vulva. Ocular inflammation is 
caused by an anterior and posterior uveitis. 
the anterior uveitis usually presents with 
a red eye, photophobia and blurred vision 
while the less common posterior uveitis, in 
combination with vasculitis affecting the 
carotid arteries and retina, can result in 
loss of vision. Other regularly encountered 
features include erythema nodosum, mig ra
tory thrombophlebitis, arthritis, spondylitis,  
gastrointestinal aphthous ulcers, meningo
encephalitis, stroke (thrombotic or haemor
rhagic), sagittal sinus thrombosis, seizures, 
hearing and vestibular impairment, dementia 
and psychiatric conditions. Vascular mani
festations, include thrombophlebitis and 
venous thromboembolism, occur in a 
fifth of patients while the arterial vasculitic 
manifestations are much less common – this 
arterial process particularly affects mesenteric 
and pulmonary arteries and may cause 
occlusion, aneurysm formation or primary 
rupture.17,18 

the diagnosis of Behçet’s disease rests 
predominantly on the clinical features but 
raised nonspecific markers of inflammation 
are common while the disease is active. 
serum igd levels are also often elevated. 
Histology of the aphthous ulcers reveals an  

inflammatory vascular infiltrate but a true 
vasculitis is rare.16 

the oral ulcers and other aphthous 
lesions are treated with topical steroids or 
dapsone while vision or life threatening 
complications are treated with high doses 
of intravenous corticosteroids and other 
immunosuppressive	 agents.	 Infliximab	 is	
also effective.16 Vascular interventions are 
required for symptomatic life threatening 
occlusive arterial disease, while aneurysms 
are treated according to their risk of rupture. 
all spontaneous arterial ruptures require 
emergency repair. thrombophlebitis is treated 
symptomatically and venous thrombo
embolism is managed by anticoagulation.

Polyarteritis nodosa

this is a vasculitis confined to small and 
mediumsized arteries. Men and women are 
equally affected and the disease occurs in all 
age and ethnic groups. the association with 
chronic hepatitis B virus infection is well 
established.19

Polyarteritis	nodosa	can	involve	virtually	
all organs, but spares the lungs.20 commonly 
involved organs are:

•	 skin	 –	 includes	 livedo	 reticularis,	
nodules, papules, ulceration, and 
digital ischemia often associated with 
splinter haemorrhages which can lead to 
gangrene.

•	 Peripheral	nerves	–	usually	mononeuritis	
multiplex	 of	 the	 sural,	 peroneal,	 radial,	
and ulnar nerves.

•	 Gastrointestinal	 tract	 –	 commonly	
postprandial abdominal pain, but also 
mesenteric infarction or aneurysmal 
rupture of visceral arteries due to multiple 
microaneurysms.

•	 Kidneys	–	excluding	glomerulonephritis.	

the constitutional symptoms of inflam
mation and pain, caused by myalgia, arthritis, 
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peripheral nerve infarction, testicular 
ischemia, or mesenteric vasculitis, are usually 
found. the other vascular presentations 
include reninmediated hypertension, sub
clinical arteriolar involvement of the cardiac 
circulation with occasional congestive 
cardiac failure and myocardial infarction, 
and occasional stroke. 

the diagnosis of polyarteritis nodosa is 
generally based on histology – most frequently 
of skin nodules, which specifically does not 
demonstrate granulomatous infarction – and 
the demonstration of microaneurysms in the 
visceral arteries. the ana and rheumatoid 
factor (rf) are usually negative. the anca 
tends to be positive but specific enzyme 
immunoassays for antibodies to proteinase3 
or	myeloperoxidase	–	the	antigens	known	to	
be associated with systemic vasculitis – are 
negative.	 Polyarteritis	 nodosa	 is	 therefore	
not considered to be an anca associated 
vasculitis. 

When polyarteritis nodosa is associated 
with hepatitis B virus, polyarteritis nodosa 
tends to occur soon after the initial infection 
and these patients also have low complement 
levels.

treatment of idiopathic polyarteritis 
nodosa is similar to the other vasculitides 
already described.20 cyclophosphamide is 
required	for	approximately	half	the	patients	
whose disease is refractory to corticosteroids 
or who have significant life threatening 
involvement of major organs. Hepatitis 
B virus if present is treated with antiviral 
therapy which is the reason that the frequency 
of polyarteritis nodosa is diminishing.

the prognosis is usually favourable. Bowel 
perforation and rupture of a mesenteric 
microaneurysm however requires emergency 
surgical intervention which is the reason that 
this disease still causes mortality. recurrence 
rates after successful treatment of the initial 
clinical manifestation are unusual. 

Vasculitis secondary to connective 
tissue diseases

Systemic lupus erythematosus (SLE)
in sle, lupus vasculopathy is found in up 
to 40% of patients (mostly female). this 
usually is a typical vasculitis characterised 
by inflammation and necrosis in the vessel 
wall.21 the aetiology of these changes are:

•	 leucocytoclastic	inflammation	in	60%
•	 Cryoglobulinaemia	in	30%
•	 systemic	vasculitis	resembling	polyarteritis	

nodosa in 6%. 

lupus vasculitis is also associated with 
thrombotic thrombocytopenic purpura, 
venous thrombosis, antiphospholipid syn
drome and urticarial vasculitis. 

lupus vasculopathy is an immunological 
disease with various autoantibodies, directly 
or indirectly affecting endothelial cells and 
cell membrane phospholipids. these cause 
chronic vessel wall damage.22 it is hypothesised 
that the endothelial deposition of circulating 
immune	 complexes	 causes	 activation	 of	
secondary inflammatory responses which 
then activate the complement cascade. this 
results in the destruction of vascular basal 
membranes.	The	expression	and	activation	of	
adhesion molecules appear to also be the key 
factors in the pathogenesis of the vasculitis 
by enabling leukocyte adhesion to the 
vessel endothelium and allowing leukocyte 
infiltration into affected tissues. in addition, 
lupus vasculitis also initiates the development 
and progression of atherosclerosis.

the antibodies involved in lupus vasculitis 
include:22,23

•	 Anti-endothelial	 cell	 antibodies	 which	
occur in over 80% of sle patients. it 
seems that their presence is typical of 
vasculitis, vascular thrombosis and lupus  
nephritis. these antibodies belong to 
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the igG, igM and iga immunoglobins 
and bind to antigens through the f(ab)2 
region. Multiple endothelial cell antigens 
react with these antibodies. 

•	 Antiphospholipid	 antibodies	which	bind	
to	exposed	endothelial	cell	phospholipids.	
these antibodies cause vascular endothelial 
damage, an increased arterial and venous 
thrombosis risk and proliferative heart 
valve lesions.

•	 ANCA.	 Their	 role	 in	 lupus	 vasculitis	
remains unclear.

•	 Anti-double-stranded	 dNA	 antibodies	
may take part in vascular damage in sle. 
they possess an antiendothelial activity, 
which is directed against certain antigens 
on the endothelial surface.

the spectrum of the lupus vasculopathy 
ranges from the mild and most common 
form, affecting only vessels of the skin, to 
severe multiple organ dysfunction.21 the 
cutaneous lupus vasculopathy manifests as 
purpura, urticaria or bullous lesions in the 
extremities,	 and	 livedo	 reticularis	 on	 the	
trunk. Occasionally necrosis of the nail bed 
and digital ulceration is also found. lupus 
vasculitis in other organs can affect 20% of 
patients.	examples	include:

•	 focal	 segmental	 glomerulonephritis	 in	
the kidneys

•	 Necrotic	 inflammation	 in	alveolar	capil-
laries of the lungs

•	 Cognitive	dysfunction,	psychosis,	convul-
sions and strokes in the brain

•	 mononeuropathies	 in	 the	 peripheral	
nerves

•	 Gastrointestinal	 haemorrhage	 or	 per-
foration.

Antiphospholipid antibody syndrome 
(APS)
The	APs	is	defined	by	the	presence	of	at	least	
one of the many plasma antiphospholipid  

antibodies and the occurrence of at least 
one clinical feature of which venous or 
arterial thromboses, recurrent foetal loss,  
or thrombocytopenia are the most common. 
the antiphospholipid antibodies, which are 
directed against plasma proteins bound to 
anionic phospholipids, are: 24,25

•	 lupus	anticoagulants.	These	are	antibodies	
directed against plasma proteins such 
as b2 glycoprotein1 or prothrombin 
bound to anionic phospholipids. despite 
their name, the presence of lupus 
anticoagulants is generally associated 
with thrombosis and they do not have an 
anticoagulant effect.

•	 Anticardiolipin	antibodies.
•	 other	 antibodies,	 e.g.	 those	 to	 b2  

glycoprotein-I,	prothrombin,	annexin	v, 
phosphatidylserine and phosphati
dylinositol.

in addition to causing thrombosis, the above 
antibodies also increase vascular tone, thereby 
increasing the susceptibility to atherosclerosis, 
fetal loss and neurological damage.

the pathogenesis remains unclear. it 
appears that the antiphospholipid anti
bodies develop in susceptible individuals 
following	 incidental	 exposure	 to	 currently	
undefined, infectious agents. Once the 
antibodies are present a second hit, such 
as an infection, prolonged immobilisation, 
pregnancy, hormone replacement therapy, 
malignancy or nephrotic syndrome is 
required for the syndrome to develop.24 

APs	 can	 either	 be	 a	 primary	 disease	 or	
can be associated with another secondary 
condition.25	for	example: 

•	 some	 healthy	 individuals	 have	 anti-
phospholipid antibodies but few ever get 
the	APs.	

•	 Autoimmune diseases – particularly sle.
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•	 Infections:
– Bacterial infections: e.g. bacterial 

septicaemia, tuberculosis, leprosy and 
poststreptococcal rheumatic fever.

– Viral infections: e.g. hepatitis a, B, 
and c, HiV, cytomegalovirus and 
epsteinBarr virus.

–	 Parasitic	 infections:	 malaria	 and	
visceral leishmaniasis 

•	 medications:	e.g.	phenothiazines,	pheny-
toin, hydralazine, αinterferon, quinine,  
amoxicillin,	 chlorthiazide,	 oral	 contra-
ceptives and propranolol.

•	 malignancies	including	solid	tumours	of	
the	 lung,	colon,	cervix,	prostate,	kidney,	
ovary, breast, and bone; Hodgkin’s and 
nonHodgkin’s lymphoma; myelofibrosis, 
polycythemia rubra vera, myeloid and 
lymphocytic leukemias.

the most common manifestations, in order 
of frequency, are deep vein thrombosis, 
thrombocytopenia, livedo reticularis, stroke, 
superficial thrombophlebitis, pulmonary 
embolism, fetal loss, transient ischemic 
attack	and	haemolytic	anaemia.	rarely,	APs	
results in ischaemic multiorgan failure. Other 
possible antiphospholipid antibodies related 
manifestations include migraine headache, 
raynaud’s phenomenon, pulmonary hyper
tension, avascular necrosis, cutaneous ulcers 
that resemble pyoderma gangrenosum, 
adrenal insufficiency and cognitive deficits. 

The	presence	of	APs	should	be	considered	
in patients who have one or more otherwise 
unexplained	thrombotic	or	thrombo-embolic	
events, one or more adverse outcomes related 
to	 pregnancy	 or	 otherwise	 unexplained	
thrombocytopenia or bleeding.

Rheumatoid arthritis
the vasculitis associated with rheumatoid 
arthritis occurs in patients with previously 
severe disease, typically in those with long
standing rheumatoid nodules, destructive 

joint disease, and high titres of rheumatoid 
factor. the development of a vasculitis is 
associated with new constitutional symp
toms, skin ulceration, serositis, digital 
ischemia, and sensory and motor nerve 
dysfunction. it may also cause multiorgan 
dysfunction.

the vasculitis is caused by the deposition 
of	 immune	 complexes	 and	 antibody-
mediated destruction of endothelial cells 
resulting in vascular necrosis and luminal 
thrombosis.22 cigarette smoking and other 
factors have a significant adjunctive role. 

the diagnosis should ideally be estab
lished by tissue biopsy. deep fullthickness 
skin biopsies from the edge of skin ulcers, that 
include some subcutaneous fat, can detect 
the presence of mediumvessel vasculitis. 

as in all the vasculitides, therapy must 
reflect the severity of organ involvement. 
When small, relatively painless infarctions 
around the nail bed develop, these do 
not necessarily require treatment. While 
this vasculitis does respond to therapy it 
generally is associated with a poor prognosis. 
fortunately, with the modern more effective 
treatment of rheumatoid arthritis, this 
condition is becoming rare.26

Scleroderma
scleroderma refers to the presence of 
thickened, hardened skin which is a common 
feature of a heterogeneous group of connec
tive tissue disorders. When the characteristic 
skin disorder is associated with visceral organ 
involvement, the disease is termed systemic 
sclerosis. this is further subcategorised into 
diffuse cutaneous systemic sclerosis and  
limited cutaneous systemic sclerosis on the  
basis	 of	 the	 extent	 and	 distribution	 of	 the	 
skin involvement. limited systemic sclerosis 
is commonly associated with the crest 
syndrome (made up of cutaneous calci
fication, raynaud’s phenomenon, oeso phageal 
dysmotility, sclerodactyly, and telangectasia).



Mechanisms of Vascular Disease306

the visceral manifestations of systemic 
sclerosis are varied, including fibrotic and/or  
vascular complications of the circulatory, 
musculoskeletal, renal, pulmonary, and 
gastrointestinal systems. the characteristic 
clinical manifestation of vascular dys
function is raynaud’s phenomenon.27 
episodes of raynaud’s phenomenon may 
be prolonged and can result in ischemic 
digital ulceration or infarction. in patients 
with limited cutaneous systemic sclerosis, 
raynaud’s phenomenon generally precedes 
other disease manifestations, often by many 
years. in contrast, in patients with diffuse 
cutaneous systemic sclerosis, the onset of 
raynaud’s phenomenon generally coincides 
with, and in some cases may even follow, 
the appearance of characteristic skin or 
musculoskeletal manifestations. Vascular 
injury and consequent chronic tissue damage 
underlies other serious complications of 
systemic sclerosis, including pulmonary 
artery hypertension, renal crisis and gastric 
antral vascular ectasia, and also contributes 
to the pathogenesis of cardiac and other 
gastrointestinal complications.28

the presence of systemic sclerosis is 
suggested by the presence of skin thickening 
and hardening that is not confined to one 
area. the diagnosis is supported by the 
presence of other noncutaneous features 
such as:

•	 Heartburn	and/or	dysphagia	
•	 Acute	 onset	 of	 hypertension	 and	 renal	

dysfunction
•	 effort	 induced	 dyspnoea	 and	 interstitial	

pulmonary fibrosis
•	 Pulmonary	hypertension
•	 mucocutaneous	 telangiectasia	 on	 the	

face, lips, oral cavity, or hands
•	 digital	gangrene

Over 95% of patients have at least one 
autoantibody present. these include the 

presence of antinuclear antibodies and  
more specific antibodies such as anti
topoisomerase i, anticentromere, antirna 
polymerase iii and antibeta2glycoprotein i  
antibodies which are frequently present  
in patients with systemic sclerosis. the 
antitopoisomerase i, anticentromere and 
antirna polymerase iii antibodies are 
specific but only moderately sensitive. a skin 
biopsy is generally not needed to confirm a 
diagnosis. 

Infective vasculitides

Human immunodeficiency virus (HIV)
HiV infection can cause a range of vascular 
diseases.29 in the arterial system, HiV posiin the arterial system, HiV posi
tive patients have been found to have both 
aneurysms and occlusive disease, mostly 
thrombotic disease. these vessel wall pathol
ogies have unique histological characteristics 
where the inflammation is found in the vasa 
vasora. the inflammatory process consists of 
neutrophils surrounded by a cuff of plasma 
cells and lymphocytes. in addition, there 
is marked endothelial swelling with fibrin 
deposits on the luminal surface which leads 
to occlusion of the vasa vasora. in the wall 
of large arteries there are patches with acute 
inflammatory infiltrate, while in other regions 
there	 are	 areas	 of	 extensive	fibrosis	without	
inflammation. this suggests that there is a 
sequence of events starting with inflamma
tion concentrated in the adventitia. later in 
the disease this may either cause transmural 
necrosis, possibly leading to aneurysm for
mation, or the transmural inflammation 
may induce luminal thrombus.

Both HiV associated aneurysms and HiV 
associated arterial occlusion are considered to 
be acquired immunodeficiency syndrome 
(aids) defining conditions as they are 
usually associated with low cd4 counts in 
patients with other manifestations of the 
infection.
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HiV associated aneurysms have been 
found in most major arteries and are usually 
saccular in nature as a result of a localized 
region of cytoclastic activity in all layers of 
the	 arterial	 wall.	 Patients	 tend	 to	 present	
with multiple aneurysms. treatment is based 
on the usual principles of care for aneurysms 
but because of the poor general condition of 
affected patients, endovascular modalities are 
favoured.

Occlusive arterial disease most commonly 
involves the iliac arteries, but involvement  
of the coronary arteries is also found in 
young men who also smoke.30 treatment of 
these patients is hampered by the underlying 
vasculitis and is generally associated with 
a poor outcome unless the inflammatory 
process is reversed by treating the HiV 
infection. 

the association between venous  
thromboembolism and the HiV infection 
has also been conclusively proven.31 the 
reported incidence ranges from 0.2% to 
18%	 which	 is	 well	 in	 excess	 of	 what	 one	
would	 expect	 in	 a	 non-infected	 population	
(0.05%).	At	the	Johannesburg	Hospital	84%	
of patients who presented with deep vein 
thrombosis were found to be HiV positive. 
the severity of the HiV infection appears 
to be of significance as there is a greater 
incidence of venous thrombosis in patients 
with low cd4 counts, while the risk is even 
higher when individuals have confirmed 
aids. the reason for HiV infection’s 
relationship with venous thrombosis has not 
yet been conclusively elucidated, but appears 
to be multimodal, with all three limbs of 
Virchow’s triad being involved.

PATHoPHysIoloGy	ANd	
PrINCIPles	of	TreATmeNT	of	
rAyNAud’s	PHeNomeNoN

in order to preserve the core temperature, the 
normal	 physiological	 response	 to	 exposure	

to a cold environment is to reduce capillary 
blood flow to the skin, mostly in the limbs 
and digits. this response is regulated by 
a	 complex	 interaction	 of	 neural	 signals,	
circulating hormones, and the release of  
local mediators mostly derived from the 
vascular endothelium. 

raynaud’s phenomenon describes an 
exaggerated	vascular	response	to	such	a	cold	
stimulus, or occasionally to emotional stress. 
the phenomenon is characterised by sharply 
demarcated colour changes of the skin of 
the digits. typically these consist initially  
of a phase of vascoconstriction and therefore 
a pale appearance (white) followed in time by 
cyanosis	 (blue)	as	a	 result	of	deoxygenation	
of haemoglobin within the affected tissues. 
finally,	 with	 reflex	 vasodilation	 as	 a	 result	
of the localised tissue ischaemia and the 
resultant	 inflow	 of	 oxygenated	 blood,	 a	
phase of hyperaemia (red) follows. Only the 
two initial phases, pallor and cyanosis, need 
to have been present for such an event to be 
recognised as a raynaud’s attack.32

Primary	 raynaud’s	 phenomenon	 des-
cribes this sequence of events in the absence  
of any associated disorders – occasionally  
called raynaud’s disease, which is inapprop
riate as the phenomenon only describes an 
exaggerated	 physiological	 response	 in	 these	
individuals – while secondary raynaud’s 
phenomenon is associated with a known 
disease –referred to occasionally as raynaud’s 
syndrome (table 16.3).33

the defect in primary raynaud’s 
phenomenon is currently thought to be an 
increased vasoconstrictive response to α2 
adrenergic stimuli, particularly at the level 
of α2 adrenergic receptors, in the digital 
arteries and cutaneous arterioles.34	The	exact	
mechanisms have however not yet been 
established. the vascular response to the α2 
adrenergic agonists, serotonin and angiotensin 
ii is increased during cooling and can be 
reversed by tyrosine kinase inhibitors.35 
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an underlying genetic mechanism is also 
suggested by the occasional appearance of 
raynaud’s phenomenon in family clusters, 
and because women are most frequently 
afflicted by this condition, suggesting that 
some of the relevant loci are located on the  
X chromosome. the effect of oestrogen on  
α2	adrenergic	receptor	expression	may	how-
ever also be a reason for the higher prevalence 
of this condition amongst women.35

in secondary raynaud’s phenomenon, 
the many diseases, drugs, and environmental 
factors that can cause the syndrome, disrupt 
the normal mechanisms responsible for 
control of vessel reactivity, each apparently in 
a	unique	manner.	for	example,	 in	 systemic	
sclerosis (scleroderma) the primary mechanism 
is considered to be associated with intimal 
fibrosis and endothelial dysfunction. in these 
patients, endothelin1 levels are significantly 
increased. this potent vasoconstrictor is also 
involved in the development of fibrosis and 
other structural changes in blood vessels.35 in 

addition, angiotensin ii levels are increased, 
while	 nitric	 oxide	 levels	 are	 consistently	
found to be low.

Prevalence of Raynaud’s 
Phenomenon

it is difficult to establish the prevalence of 
raynaud’s phenomenon because of the 
lack of standardisation in the diagnosis. 
However, when using at least pallor and 
cyanosis to define an episode of raynaud’s 
phenomenon, the prevalence ranges from  
3 to 20% in women and 3 to 14% in 
men.33	These	 wide	 ranges	 are	 explained	 by	
the great variation found across the world 
both in populations and in climate. for 
example	raynaud’s	phenomenon	is	common	
in central europe when compared to 
populations in the americas, africa and asia. 
it is also more common among women, in 
younger age groups (median onset 14 years), 
and in family members of individuals with 

Table 16.3: Common secondary causes of Raynaud’s phenomenon32,33,36 

Connective tissue diseases and vasculitis:
Systemic lupus erythematosus  Systemic sclerosis (scleroderma)
Rheumatoid arthritis  Giant cell arteritis 
Thromboangiitis obliterans  Primary biliary cirrhosis

Diseases of arteries in the upper limbs:
Atherosclerotic occlusive disease  Frost bite
Thoracic outlet syndrome 

Malignancies:
Ovarian carcinoma

endocrine diseases:
Phaeochromocytoma  Thyroid disease
Carcinoid syndrome

Vasospastic conditions:
Vibration syndromes  Migraine and Prinzmetal angina

Haematological disorders:
Cryoglobulins and cold agglutinins  Polycythaemia
Paraproteinaemia 

Drugs and chemicals:
Ergotamines  Polyvinyl chloride
Bleomycin and Vinblastine 
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established raynaud’s phenomenon. about 
25% of individuals first develop symptoms 
after the age of 40 years and rarely after the 
age of 60 years.32 

Clinical Findings in Raynaud’s 
Phenomenon

raynaud’s phenomenon most frequently 
affects the fingers and hands. While the toes 
and feet are often also affected this tends 
not to concern patients as much. a typical 
episode usually begins in a single finger and 
then spreads to all other digits but the thumbs 
are often spared. Vasospasm of the skin of 
the ears, nose, face, knees and nipples is also 
commonly described. the ischaemic phase 
(pallor and cyanosis) usually lasts for 15 to 
20 minutes. Often when the initial phase of 
such an attack is prolonged, patients describe 
the feeling of pins and needles, numbness, 
and complain that the fingers are aching. 
these symptoms rapidly reverse in patients 
with primary raynaud’s phenomenon when 
the limb is rewarmed or the stress is alleviated. 
On the other hand in secondary raynaud’s 
phenomenon, asymmetry of symptoms, 
severe constant pain and ischaemic ulceration 
of the skin may occur, particularly when the 
mechanism of the underlying disease cannot 
be addressed.

exposure	to	cold	is	the	usual	trigger	and	
mostly occurs with rapid movement from 
a warmer to a cooler environment. as a 
consequence, airconditioned rooms, or the 
mere washing of hands in cold water may be 
all it takes to bring on an episode. an attack 
is usually brought on by the distal limbs 
being	 exposed,	 but	 on	 occasion	 cooling	 of	
the trunk while the hands or feet areas are 
kept warm can also provoke an attack. as 
a consequence afflicted individuals should 
always ensure that all parts of their body are 
kept warm. 

Diagnosis of Raynaud’s Phenomenon

the diagnosis is mostly made when the classic 
symptoms are described. confirming the 
diagnosis by using provocative manoeuvres 
such as a cold water challenge, is unhelpful 
due to inconsistency in producing the 
syndrome. as the majority of patients 
presenting with raynaud’s phenomenon 
have no other underlying disease little benefit 
is achieved by further evaluation. 

in the small number of individuals who 
have a secondary cause or in whom symptoms 
persist, additional evaluation may be helpful, 
but	this	usually	requires	complex	diagnostic	
tools that are generally not freely available. 
the tools used to assess the vascular responses 
to environmental stimuli in the skin, include 
nail fold capillaroscopy, angiography, laser 
doppler flowmetry, and measurement of 
skin temperature. Generally, in patients with 
all forms of raynaud’s phenomenon these 
demonstrate that there is a delayed recovery 
phase	 of	 vascular	 flow	 after	 exposure	 to	
environmental stressors.32,33

every patient with primary raynaud’s 
phenomenon should be carefully evaluated 
clinically,	 to	 exclude	 a	 secondary	 cause.32 
the criteria to diagnose primary raynaud’s 
phenomenon include the presence of sym
metrical, episodic attacks, no evidence of 
occlusive arterial disease, no gangrene, and 
if there is doubt a negative nail fold capillary 
examination	 (if	 this	 is	 available),	 a	negative	
ANA	 and	 normal	 esr/CrP.	 The	 clinical	
clues that secondary raynaud’s phenomenon 
may be present include:

•	 Age	of	onset	>40	years
•	 male	
•	 Pain	and	tissue	ischemia	(ulceration)
•	 Asymmetry	
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The	 presence	 of	 a	 raised	 esr	 or	 CrP	 and	
autoantibodies suggests an underlying 
connective tissue disease. 

ProGNosIs

Approximately	 50%	 of	 individuals	 with	
primary raynaud’s phenomenon will have 
a reduction in the frequency and severity of 
their symptoms over time, particularly if the 
onset of symptoms occurs in adolescence. 

Occasionally, raynaud’s phenomenon 
is the first manifestation of an underlying 
disease. the frequency at which individuals 
thought to initially have primary raynaud’s 
phenomenon are found to have a underlying 
cause identified is in the region of 1% per 
year, but is usually only noted 10 years or 
more after the primary presentation. the 
best predictor that this may happen is an 
abnormal nail fold capillary pattern.36 

treatMent

the initial management of patients with 
primary raynaud’s phenomenon is to 
promote lifestyle changes and to avoid the 
use of medication.36 the advice usually given 
includes:

•	 Keeping	the	whole	body	warm	by:
–	 Avoiding	sudden	exposure	to	cold	
– dressing warmly 
–	 Keeping	all	digits	warm	even	in	very	

cold environments
– avoiding rapidly changing temper

atures
•	 reducing	emo	tional	stress
•	 Avoid	 smoking	 and	 using	 drugs	 that	

cause vasoconstriction

if an attack occurs, the patient should be 
advised to go to a warm room and to place 
the hands under warm water, or to swing the 
upper limbs like a windmill.

in patients with secondary raynaud’s 
phenomenon the above measures are less 
helpful, as a result of more severe attacks. for 
this reason, and because of the progression 
of the ischaemia, they will usually require 
pharmacological intervention as do some 
patients with primary raynaud’s phenom
enon in whom severe symptoms persist. 

Multiple classes of drugs are used in the 
management of raynaud’s phenomenon. 
the medications used are:37 

•	 Calcium	 channel	 blockers.	 Approxim-
ately 60% of patients have a clinically 
significant improvement of their symp
toms (both in the reduction of the 
severity and frequency).7 not all calcium 
channel blockers are effective. nifedipine 
in relatively small doses given three to  
four times per day is the one most fre
quently used. these drugs are introduced 
slowly in order to reduce the chance 
of	 patients	 experiencing	 headaches.	
secondary raynaud’s phenomenon is 
also less likely to benefit from this class 
of drugs.

•	 many	 direct	 and	 indirect	 vasodilators	 
have some effect but few are freely  
avail able for the management of this  
con dition. the serotonin reuptake inhib
itors	 (such	 as	 fluoxetine),	 angiotensin	
receptor blockers (losartan) and other 
vasodilators such as buflomedil have 
demonstrated similar response rates 
when compared to the effective calcium 
channel antagonists.

•	 Prostaglandins.	Prostaglandin	e1	(PGe1),	
prostacyclin	(PGI2),	and	iloprost	(a	PGI2	
analogue) are the most frequently used. 
the response rate in severely affected 
patients is in the region of 60%. infusions 
given over a few days often have benefit 
that often lasts several months.

•	 The	 phosphodiesterase	 inhibitors,	
sildenafil and tadalafil. the current data 



Management of Vasculitides and Raynaud’s Syndrome 311

supporting the use of these agents is 
sparse but promising.

•	 endothelin	 receptor	 antagonists	 e.g.	
bosentan which acts as an antagonist 
of endothelinB receptors, has been 
demonstrated to significantly reduce the 
number of new ulcers forming in patients 
with systemic sclerosis. 

•	 Antioxidant	agents,	such	as	zinc	gluconate	
and nacetylcysteine have demonstrated 
some improvement in small studies

•	 Atorvastatin	 does	 reduce	 the	 severity	
and frequency of raynaud’s events and 
of ulcer formation in patients with 
scleroderma. 

in addition, multiple antithrombotic agents 
have been utilised in patients with significant 
complications associated with raynaud’s 
phenomenon. these include aspirin, dipy
ridamole, systemic anticoagulation, and 
thrombolytic therapy. the benefit of anti
platelet therapy with aspirin (75 or 81mg/
day) is uncertain but use of this agent should 
be considered in all patients with secondary 
raynaud’s phenomenon.

the role of sympathectomy has recently 
again been considered in the management of 
severe raynaud’s phenomenon mostly as a 
result of the development of less invasive and 
more focused procedures being available.36 
these include:

•	 A	 local	 chemical	 sympathectomy	 using	
a long acting local anaesthetic agent to 
achieve a wrist or digital nerve block 
which can reverse vasoconstriction and 
relieves pain. 

•	 Intradigital	botulinum	toxin	A	has	been	
used to achieve a chemical sympathectomy. 
While this is an interesting option, the 
current	described	experience	is	limited.37

•	 Cervical	 sympathectomy	 is	 likely	 to	
result in the immediate improvement in 
blood flow, but the degree and duration 

of improvement is very variable and long 
term outcomes particularly in patients 
with secondary raynaud’s phenomenon 
are poor.

•	 localised	 microsurgical	 digital	 sym-
pathectomy has been introduced as an 
alternative	 to	 proximal	 sympathectomy.	
this option appears to have more 
durable outcomes and is often now the 
choice when sympathectomy is the last 
treatment modality available, particularly 
only after vasodilator drugs and after 
specific treatments for any reversible 
cause, such as vasculitis, have failed.

recOMMendatiOns

all patients with raynaud’s phenomenon 
should avoid cold temperatures, stress, and 
vasoconstrictors, while always being dressed 
in warm clothing, and should warm their 
hands in order to terminate an attack.

Most importantly, patients with primary 
uncomplicated raynaud’s phenomenon 
should not be overtreated. therapy 
should only be initiated in those patients 
with primary uncomplicated raynaud’s 
phenomenon in whom nonpharmacologic 
measures have failed. these medications 
should be introduced in a step wise manner 
and should only be continued if appropriate 
symptom	 relief	 is	 achieved.	 Parenteral	
medications and sympathectomy are usually 
not indicated.

Patients	 with	 secondary	 raynaud’s	
phenomenon may require more aggressive 
therapy. the major goal is to reduce the 
frequency of attacks, and to prevent digital 
ulceration. it is unlikely that any medical 
therapy on its own will completely terminate 
attacks. in general, a step wise escalation of 
therapy, initially using the oral vasodilators, 
followed by parenteral medications and lastly 
localised digital sympathectomy, should be 
used in accordance to the level of symptoms  
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and	 the	 extent	 of	 digital	 ulceration	 and	
gangrene. all such patients should also have 
the underlying disease addressed, which in 
patients with the vasculitides include the 
use of a statin and an antiplatelet agent. in 
addition appropriate and effective analgesia 
will be required. such pain control and 
surgical amputation may be the only option 
in patients with late stage ischemia or severe 
structural arterial disease.
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