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Connective tissue disease in patients presenting with
Raynaud's phenomenon alone

Raynaud's phenomenon, first described by Maurice
Raynaud in 1888,' is characterised by attacks of digital
pallor due to constriction of small arteries or arterioles on
exposition to cold or, less commonly, emotional stimuli.
The white discoloration is followed by a cyanotic phase,
resulting from stagnated blood flow in dilated capillaries
and venules. Reactive hyperaemia, probably produced by
local accumulation of vasodilating agents in ischaemic
tissue, causes rubor on warming up. The cause of Raynaud's
phenomenon is largely unknown. It has been reported to
occur in some 10% of the population, especially in young
women, and clusters in certain families.2 It follows a benign
course in most cases and may improve or even disappear in
time. Raynaud's phenomenon, however, may also be a sign
of connective tissue diseases. It is present in 95% of patients
with scleroderma, 91% of patients with mixed connective
tissue disease, 40% of patients with systemic lupus erythe-
matosuis, and is often seen also in patients with Sjogren's
syndrome, dermatomyositis/polymyositis, and rheumatoid
arthritis. In contrast with most cases in the population with
an idiopathic or primary Raynaud's phenomenon, Raynaud's
phenomenon is considered secondary to the connective
tissue disease in these latter cases. It appears, however, as
the first sign in 70% of patients with scleroderma, and may
precede the development of this disease by many years. The
same holds true for Raynaud's phenomenon in mixed
connective tissue disease and, to a lesser extent, in systemic
lupus erythematosus. Thus patients presenting with
Raynaud's phenomenon alone may be in the early stages of a
connective tissue disease. It is important for the rheuma-
tologist confronted with a patient presenting with Raynaud's
phenomenon to be aware of its significance as an early sign
of a (developing) connective tissue disease, and to be
familiar with the prognostic factors in primary Raynaud's
phenomenon for the evolution to connective tissue disease.
This should be the base for the clinical approach to the
patient presenting with Raynaud's phenomenon alone.3
What do we know about the evolution from non-

secondary Raynaud's phenomenon to connective tissue
disease? Some years ago we followed up 64 patients with
non-secondary Raynaud's phenomenon-that is, patients
with primary Raynaud's phenomenon (n= 30) and patients
with Raynaud's phenomenon and one or more symptoms of
connective tissue disease but not fulfilling criteria for a
specific connective tissue disease (n= 34), for six years.4 The
patients were all referred because of their Raynaud's
phenomenon. During these six years 39 patients showed a
stable course. The remaining 25 patients had an insidious
progression towards connective tissue disease, in particular
towards the limited cutaneous subset of systemic sclerosis.5
Progression occurred more commonly (50%) in the group of
patients with symptoms of connective tissue disease already
at the onset than in patients with truly primary Raynaud's
phenomenon at the start of the study (27%). These data
fully compare with the retrospective study of Gerbracht et
a16 and largely with the prospective study of Fitzgerald et
al,7 who both studied patients with Raynaud's phenomenon
referred to the clinic. In these latter patients asymptomatic
signs and serological markers of connective tissue disease
are often present.8 Follow up data from patients with
Raynaud's phenomenon in the general population are quite
different as is shown by the low incidence or absence of
connective tissue disease in a group of patients with
Raynaud's phenomenon, probably more representative for

the general population, who were followed up primarily by
questionnaire.9 Thus a substantial number of patients
referred to a rheumatologist because of their Raynaud's
phenomenon will develop a connective tissue disease. This
underlines the importance of selecting patients with Ray-
naud's phenomenon who are at risk for developing a
connective tissue disease.
Which items have prognostic significance in primary

Raynaud's phenomenon for the evolution to connective
tissue disease? Firstly, the age of onset of Raynaud's
phenomenon is important. In a previous study we found
that the median age of onset in patients with primary
Raynaud's phenomenon was 14 years, whereas it developed
at a median age of 37 years in the patients with Raynaud's
phenomenon and (symptoms of) connective tissue disease.8
In only 24% of the patients with primary Raynaud's
phenomenon did the phenomenon develop after the age of
20, whereas in 70% of patients with (symptoms of)
connective tissue disease it developed after that age. Thus a
relatively older age at onset should arouse the suspicion of
an underlying or developing connective tissue disease.
Secondly, the severity of Raynaud's phenomenon at presen-
tation has prognostic significance. Measuring the severity of
Raynaud's phenomenon by photoelectric plethysmography
of the fingers during cooling and rewarming,10 we found
that patients with (symptoms of) connective tissue disease
had a more severe Raynaud's phenomenon than patients
with primary Raynaud's phenomenon. In addition, the
degree of severity correlated with the number of affected
organs.8 Thirdly, the presence of antinuclear antibodies at
presentation is a prognostic factor. In our group of patients
antinuclear antibodies were present in 28% of patients with
primary Raynaud's phenomenon, usually in low titre,
whereas 80% of patients with Raynaud's phenomenon and
(symptoms of) connective tissue disease were positive for
antinuclear antibodies, in most cases in high titre.8 1 The
antigenic specificities of the antinuclear antibodies had
prognostic value for the development of specific syndromes:
anticentromere, directed against the CENP-B antigen, for
limited cutaneous scleroderma including CREST (calcinosis,
Raynaud's phenomenon, oesophageal dysmotility, sclero-
dactyly, telangiectasia), and anti-topoisomerase 1, also
known as anti-Scl-70 or anti-Scl-86, for (diffuse) sclero-
derma,4 12 13 Finally, nailfold capillary microscopy might
be a tool for the early detection of connective tissue disease
in patients with Raynaud's phenomenon. It discloses loss of
capillaries and dilated and deformed capillaries in patients
with Raynaud's phenomenon and (symptoms of) connective
tissue disease, whereas capillary patterns are normal in
patients with primary Raynaud's phenomenon.1446 Loss of
nailfold capillaries may be considered as a local manifesta-
tion of a more generalised vasculopathy as suggested by the
correlation between the reduction in the number of capil-
laries in the nail fold and the decrease of the pulmonary
diffusing capacity in patients with Raynaud's phenomenon
with and without an underlying connective tissue
disease.'7 18 The predictive value of nailfold capillary
microscopy for the development of connective tissue disease
has been suggested,'9 20 but has to be confirmed by long
term prospective studies.
What are the consequences of these findings for the

investigation of patients presenting with Raynaud's pheno-
menon? Firstly, the patient should have a careful history
taken andphysical examination made with special attention
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given to signs and symptoms of connective tissue disease, in
particular scieroderma. In addition, a test for antinuclear
antibodies should be done. When .signs and symptoms
indicate an underlying connective tissue disease or when a
positive antinuclear antibody test is obtained, more studies
should be performed to detect subclinical organ involve-
ment. These studies may include pulmonary function tests,
in particular the diffusing capacity for carbon monoxide,
and scintigraphy of the.oesophagus to detect oesophageal
hypomotility. Which patients should be followed up?
Besides the aforementioned group with signs and symptoms
of connective tissue disease or a positive antinuclear
antibody test, patients who develop Raynaud's phenomenon
at an older age or who present with severe Raynaud's
phenomenon may be selected for follow up as they are at
risk for developing a connective tissue disease.
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