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Abstract. Cutaneous direct immunofluorescent findings 
were examined in 78 patients who had either vascular 
scleroderma (group I, 52 patients) or scleroderma with 
features of myositis or lupus erythematosus (group 2, 26 
patients). Group 2 had higher antinuclear antibody levels. 
erythrocyte sedimentation rates, serum JgG concentra
tions, frequency of positive LE clot test, and rheumatoid 
factor activity. Ninety-two percent of group I (48 patients) 
had negative direct immunofluorescent findings, whereas 
77 % of group 2 (20 patients) had positive findings at the 
basement membrane or in the blood vessels (or both). The 
6 patients in group 2 who had negative immunofluorescent 
findings were all on systemic steroid therapy. Of the 17 
patients in group 2 who had tests for antibody to extract
able nuclear antigen, only 3 had high-titer antibody to 
ribonucleoprotein--a pattem characteristic of mixed con
nective tissue disease. Direct cutaneous immunofluores
cence is proposed as a means of identifying those patients 
with scleroderma who may be steroid-responsive. 
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Scleroderma is a disease of often subtle clinical 

findings characterized by fibromucinous change in 

the vascular endothelium, in skin, musculoskeletal 

system, and interna] organs, notably the lung, 

esophagus, intesti nal tract, heart, and kidney. 

Raynaud's phenomenon, tightness and hardening of 

the skin, sclerodactylia, telangiectasia, calcinosis, 

esophageal dysfunction, and interstitial pulmonary 

fibrosis are usual features of systemic vascular 

scleroderma. 

There is a second group of patients with 

sclerodermatous findings who additionally present 

signs of inflammation clinically and serologically. 

Myositis, arthritis, lupoid features, and frequently 

edematous sclerosis are among the clinical charac
teristics of this group. This syndrome with overlap

ping symptoms suggestive of polymyositis, lupus 

erythematosus (LE), and scleroderma has been 

called "mesenchymal or inflammatory scleroderma" 

( 15). Sharp et al. ( 13) have described such an over
lap syndrome, called "mixed connective tissue dis

ease ... which is characterized serologically by high 

titer antibody to a ribonuclease-sensitive ribonu

cleoprotein (Rnp) component of an extractable nu

clear antigen (ENA). Patterns of presentation have 

varied: patients may present initially with overlap

ping symptoms or may develop them sequentially 

(4.12). Serologically, patients with such scleroder

ma tend to have hypergammaglobulinemia; high ti

ters of antinuclear antibodies, which are frequently 

of a speckled pattern; rheumatoid factor; elevated 

muscle enzyme levels; and positive LE clot test. 

They rnay have a high-titer antibody to the Rnp 

component of ENA. 

However, some patients with vascular 

scleroderma have anti-Rnp antibody, and converse
ly, some with overlap syndromes of scleroderma do 

not (12). Hence, antibody to ENA with specificity 
to the Rnp fraction cannot be regarded as a single 

test capable of diagnosing or confirming overlap 

syndromes
. 

Although no controlled studies have 

been perforrned, the importance of identifying these 

syndromes appears to be the steroid sensitivity of 

the patients, especially early in their disease (9). 

Previously, our group reported a series of I 9 pa

tients who had either progressive systemic vascular 

sclerosis or overlap scleroderma in whom cutaneous 

direct immunofluorescent studies had been per

formed (16). Patients with vascular scleroderma had 

negative immunofluorescent findings in involved, 

sun-exposed skin, whereas patients with im

munoreactive scleroderma had either vascular or 
dermo-epidermal junctional immunoglobulin de
posits. or both. The purpose of this paper is to 
report further on the clinical and cutaneous ,m

munofluorescent findings in 78 patients. 
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Table I. Patients 11·ith scleroderma sy11dromes 

Vascular Overlap 
scleroderma scleroderma 
negative positive 
1mmuno- 1mmuno-
tluorescence fluorescence 
(48 patients) (20 patients) 

Mean age (yr.) 50 43 
Male/female ratio 4/44 2/4 
Mean duration of 
disease (yr.) 5 3.7 

Mean sedimentation 
rate (mm in 1 h) 30 55 

ANA(% positive) 53 100 
Rheumatoid factor 

(% positive) 13.5 11.7 
LE clot (% positive) 2.4 16.7 

MATERIALS AND METHODS 

Data were retrospectively collated on all patients with 
vascular or overlap scleroderma who had had direct 
cutaneous immunotluorescent examination of involved 
skin during the last 5 years. Punch biopsy specimens from 
involved skin of the dorsal hand or extensor wrist were 
immediately frozen in liquid nitrogen and stored at - 70°C. 
The specimens were processed for direct immunofluores
cent examination, whithin 1 week. by methods previously 
reponed (I. 16). All patients had antinuclear antibody ti· 
ters and erythrocyte sedimentation rates measured; and 
serum immunoglobulin levets, rheumatoid factor activity, 
and LE clot test were evaluated in most patients. Presence 
of hemagglutinating antibody to ENA was determined in 
17 patients of group 1 and in 17 patients of group 2 (cour
tesy of Dr Frederic McDuffie's or Dr Gordon Sharp's 
laboratory); the specificity of antibody to the ribonu
clease-sensitive Rnp fraction or the ribonuclease-resistant 
Sm fraction of ENA also was determined. The extent of 
disease with respect to pulmonary. gastrointestinal. or 
renal involvement was evaluated in almost all patients. 
Specific evaluation for myositis by serum enzyme levets, 
electromyography. and muscle biop�y was dictated by 
symptoms and signs of muscle dysfunction on physical 
examination. 

RESUL TS 

Group I: Vascular scleroderma 

Characteristics of the 48 patients in group I who had 
negative cutaneous direct immunotluorescent findings 
were compared with those of the 20 patients in group 2 
who had positive findings (Table I): the remaining 10 
patients (4 from group I and 6 from group 2) will be 
discussed later. Two of the 48 patients had been on sys
temic steroid therapy (prednisone 20 mg orally, daily: 
prednisone 10 mg oraUy, four times per day) for an unde
terrnined period of time when first evaluated at the Mayo 
Clinic; however, neither of these patients had previous 
symptoms suggestive of inflammatory scleroderma. All 
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except 2 patients had Raynaud's phenomenon. Thirty
three patients had doc.umented esophageal involvement: 
24 had pulmonary involvement by chest roentgenogram 
and pulmonary funct.ion tests: and 7 patients had evidence 
of sclerodermatous small bowel or colon disease. One 
patient had Sjögren's syndrome. and one had vitiligo; 2 
patients had alopecia areata. and one patient had a history 
of Hashimoto's thyroiditis with development of 
sclerodcrma 3 months after subtotal thyroidectomy. Four 
patients died: one each from suicide, renal involvement, 
and sclerodermatous gastrointestinal disease: the cause of 
the fourth death was unknown. 

Antinuclear antibody titers were positive in 25 of the 47 
patients tested (53 %). Se ven patients had speckled pat
terns. and 8 had nucleolar patterns; the other 10 had 
peripheral. mixed, or homogeneous pattems. Only 1 of the 
41 patients tested had a positive LE clot test, which was 
negative on two subsequent occasions. Serum immuno
globulin leve Is were elevated in a minority of patients: 6 of 
the 48 patients (12.5 %) had increased IgG concentrations: 
17 patients (35.4 %) had increased IgM levels; and 4 pa
tients (8.3 'x) had increased serum lgA concentrations. 
Rheumatoid factor activity was present in 5 (13 %) of the 
39 patients tested; mean liter was I: 84. Levels of antina
tive DNA antibody and total hemolytic complement were 
normal in the 18 and 19 patients. respectively, tested. 
Antibody to ENA was detected in 3 of the 14 patients with 
immunofluorescent-negative vascular scleroderma in 
whom it was tested. One of these patients had antibody to 
the Rnp component of ENA. This patient was a 22-year
old woman with an 8-year history of Raynaud's phenome
non and progressive scleroderrnatous acral changes and a 
1-year history of dysphagia. with esophageal motility 
studies confirming sclerodermatous involvement. She had 
no symptoms or findings suggestive of myositis or lupus.
Laboratory data including erythrocyte sedimentation rate,
LE clot, rheumatoid factor, total hemolytic complement,
and antibody to native DNA were all normal or negative. 
She had a high-titer antinuclear antibody ( I : 4 096) in 
a speckled pattern in addition to polyclonal hyper
globulinemia .. The other 2 patients had antibody to 
ENA fractions that were not characterized as ribonu
clease-sensitive or ribonuclease-resistant, but were con
sidered as unkild�n.

Five patients"had nonspecific cutaneous immunotluores
cent findings: 4 had cyfoids at the basement membrane 
(lgM. lgG, C3; lgM, C3_; lgM alone), and one had fibrin in 
the blood vessels. None of these patients had signs or 
symptoms suggestive of myositis or lupus. Antinuclear 
antibody was negative in 4 of the 5 tested, and antibody to 
ENA was negative in the 3 patients tested. 

Among the 52 patients with vascular scleroderma com
prising group I were 4 with cutaneous immunoglobulin 
deposition (Table Il). All 4 were females: their mean age 
was 39 years, and mean duration of symptoms, 9 years. 
None had received steroids systemically. All had 
Raynaud's phenomenon; 2 had documented esophageal 
involvement, and one had pulmonary invo!vement. None 
had gastrointestinal or rena] involvement, and none had 
symptoms of myositis or lupus. 

The first patient had Hashimoto's thyroiditis diagnosed 
at the time of evaluation; antithyroglobulin antibody titer 
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Table Il. Posirii·e direct immuno_fluorescence in patients witli 1·asctdar scleroderma 

lmmunonuorescence 
Dura-
tion I mmunoglobulin Base-

Sex of ESR Anti- Rheu- concentration ment 
and symp- (mm nuclcar matoid LE (mg/ml) mem- Blood 
age torns in antibody factor clol brane ves- Cy-

Case (yr.) (yr.) I h) (liter) (liter) test lgG lgM lgA zone sels toids 

l F. 61 15 21 l :  256 mixcd Neg. Neg. I I. 13 1.86 3.82 lgM Neg. lgM 
2 F, 23 8 10 Neg. Neg. Neg. 6.27 4.04 0.30 lgM Fibrin lgM 
3 F. 28 6 7 Neg. Neg. Neg. 7.37 1.27 0.84 lgM Neg. lgM 

4 F, 43 8 13 I: I 024 Neg. Not Not Not Not lgM Neg. Neg. 
nucleolar done done done done 

was markedly elevated ( I : 25 600). Additionally. she had 
Sjögren's syndrome. The remainder of her evaluation was 
indicative of sclerodermatous pulmonary and esophageal 
involvement: antinative DNA antibody and total hemolyt
ic complement levets were normal. Antibody to ENA was 
not detennined. The second patient had a family history of 
systemic LE (matemal grandmother). Evaluation was un
remarkable except for acrosclerosis and subcutaneous 
calcification. Antinative DNA antibody levets and total 
hemolytic complement were nonnal. Antibody to ENA 
was negative. The third patient had vitiligo of the hands 
and feet in addition to findings of acrosclerosis and 

esophageal scleroderma. Antinative DNA antibody levets 
and total hemolytic complement werc normal. Antibody 
ro ENA was negative. The fourth patient had a history of 
atopic eczema. Findings were limited to acrosclerosis with 
digital ulceration and subcutaneous calcification; results 
of esophageal. pulmonary. and gastrointestinal evalua
tions were normal. Antibody to ENA was negative. 

All 4 patients had JgM deposition at the basement mem
brane; 3 had granular pallems. Weak staining was present 
in one (case 4). Other findings were cytoids in 3 of the 4. 
and blood vessel fibrin deposition in one (case 2). 

Group 2: 01·erlap or iriflammatory scleroderma 

Group 2 consisted of 26 patients who presented with 
sclerodennatous cutaneous involvement and clinical or 
laboratory (or both) features of LE. dermatomyositis. or 
polymyositis. Various patterns of disease were noted in 
this group: onset of scleroderma with myositis. 
sclerodenna followed by myositis months to years later. 
and scleroderma with or without myositis preceded or 
followed by development of lupoid features such as lupus 
panniculitis or discoid or systemic LE. 

Twenty of the patients who presented with inllamma
tory sclerodenna had positive direct cutaneous immuno
lluorcscent findings in involved sclerodermatous skin (Ta
ble lll). Nine of the 20 had a diagnosis of scleroder
matomyositis at the time of biopsy; others had a diagnosis 
of inflammatory scleroderma. Prednisone was being used 
in 4 patients; mean duration of treatment was 1.2 years 
(range I month to 2½ years) with a mean daily oral dose of 
25 mg. No patient was receiving cytotoxic therapy. There 
were 4 males among the 20 patients; average age was 43 
years. Fifteen of the 20 patients had Raynaud's phenome-

non. All 20 had sclerodermatous esophageal disease; 17 
had pulmonary involvement, with severe pulmonary 
hypertension in I (case 9). Gastrointestinal involvement 
wa, present in 4 of the 9 patients check ed. Sixteen pa
tients had myositis involving the proximal musculature; it 
was documented by ncurologic examination, muscle 
enzyme study. and electromyography or muscle biopsy 
(or both) in 13 patients. Features of lupus were present in 
6 patients and included lupus pa!":niculitis (case 7). phoro
sensitive cutaneous eruption (cases 2 and 6). discoid LE 
10 years (case 16) and 16 years (case 14) before onset of 
intlammatory scleroderma, systemic LE with lupus ne
phritis 10 years before onset of scleroderma (case 12). and 
lupus nephritis (casc 19). One patient (case 16) died from 
cardiac and rena! sclerodermatous involvement. Two pa
tients within this group had vitiligo (cases 10 and 11 ); 3 
patients had Sjögren·s syndrome (cases I, 4, and 8); and 3 
patients had thyroid disease (Hashimoto's thyroiditis in 
cases 7 and 20 and mult.inodular goiter in case 10). 

Antinuclear antibody was present in all 20 patients; the 
liters tended to be higher in t his group of patients. LE clot 
test was positive in onc (case 12); occasional LE cells 
were observed in 2 (cases 7 and 13). and rosettes and 
nucleolysis were seen in 2 other patients (cases 14 and 17). 
Low-titer rheumatoid factor was present in 2 patients 
(cases 19 and 20). Unlike patients in group I, patients in 
group 2 frequently had elevated serum lgG and lgM 
levels. Serum lgG levet was elevated in 11 of 17 patients; 
lgM was elevated in 10 of 17 patients. Antibody levet to 
native DNA was normal in 8 of 9 patients in whom it was 
measured and was increased to 5.07 µg/ml in one (case 14) 
(normal range up to 0.82 µ,g/ml). Total hemolytic comple
ment was normal in 8 patients and decreased in 2. Anti
body to ENA was measured in 12 patients and was present 
in 6. The antibody could be further characterized to the 
Sm fraction in one patient (case 5). who had inllammatory 
myopathy and esophageal and severe pulmonary sclero
dermatous involvement. and lo the Rnp fraction in 2 
(cases 19 and 20). In 3 patients (cases 4, 6, and 7). anti
body to Llllidentified nuclear antigens was present and 
antibodies to Rnp and Sm fractions were negative. 

Cutaneous immunofluorescent deposits were found at 
the basement membrane in 16 of the 20 patients. as de
scribed in Table 111; the pa11em of fluorescence was gran
ular. Blood vessel immunolluorescence was present in 6 
patients, 4 of whom had no dermo-epidermal immuno-
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Table III. Positire direcr im11111no.fl11oresce11ce in parie111s ll'itl, 11\'erlap scleroderma 

lmmunofluorescent findings 
Dura-
tion Base-

Sex of ESR Anti- lmmunoglobulins ment 
and symp- (mm nuclear (mg/ml) mem-
age torns in antibod) brane Blood 

Case (yr.) (yr.) I h) (_liter) lgG lgM lgA zone vessels Cytoids Othcr 

F,48 25 I: I 024 9.8 2.9 3.92 lgM 
nucleolar 

2 F, 34 3 42 I: I 024 14.45 1.54 2.09 lgM, C3 lgM. 
speckled C3, 

fibrin 
3 F.36 Not I :640 Not Kot Not lgM, 

done speckled done done done fibrin 
4 M, 52 5 55 I: I 024 19. 18 2.07 3.67 JgM lgM 

nucleolar 
5 F, 64 2 68 I: 4096 29.0 1.26 3.0 lgM lgG epi-

speckled dermal. 
nuclear 

6 M, 58 12 107 I: 512 31.6 0.34 3.97 C3, lgM 
mixed fibrin 

7 F, 45 15 85 I: 256 24.54 2.19 2.38 lgM 
mixed 

8 F, 66 2 62 I: 16 384 10.1 I 3.24 1.35 lgG lgG epi-
nucleolar dermal, 

nuclear 
9 F. 23 4 40 I :64 16.18 1.94 1.19 lgM, 

nucleolar fibrin 
10 F, 70 1/4 65 I: 65 536 Not Not Not lgM lgM 

nucleolar done done done 
I I F. 38 3 40 I :4096 14.77 3.0 1.08 lgM, C3 

speckled 
lgG epi-12 F.32 4 73 I: 32 mixed Not Not ot lgG, 

done done done lgM dermal. 
nuclear 

13 F, 41 2 85 I: I 024 39.7 2.39 5.3 lgM lgM 
14 F. 33 I 67 I: 256 17.5 0.35 1.65 lgM. 

speckled C3 
15 F. 27 5 21 I: 32 13.33 1.79 3.66 lgM 

speckled 
16 F, 51 3 52 I :640 8.4 0.73 2.2 lgM 

mixed 
17 F, 59 30 I: I 024 I 1.2 3.42 2.28 lgM 

mixed 
18 M, 38 41 I: 32 11. 7 0.88 1.5 lgM, 

specklcd fibrin 
19 M. 13 42 I: 256 15.49 0.62 2.7 C3. 

speckled fibrin 
20 F. 33 7 49 I: 4096 51.7 3.22 0.91 C3, 

speckled fibrin 

fluorescence. lgM cytoids at the basement membrane zone The outstanding feature of this group was systemic steroid 
were also found in 3 patients. 2 of whom had basement treatment in all patients; average duration of thcrapy was 
membrane immunofluorescent findings. lgG epidermal 5.9 years. and none had been on steroid therapy for less 
nuclear staining was present in 3 patients, of whom one then 4 months. Two of the 6 were males. Mean age was 57 
had antibody to the Sm fraction ofENA and a second who years; mean duration of symptoms was 3.4 years and was 
had no antibody to ENA. The third patient did not have an comparable to that in the remainder of group 2. Three of 
anti-ENA antibody test performed. Those with epidermal the patients (cases 2, 3, and 6) had esophageal involve-
antinuclear immunofluorescent staining also had base- ment. and 3 (cases 2. 3, and 4) had pulmonary involve-
ment membrane zone staining with lgM in one case. IgM ment. Gastrointestinal involvement was present in one 
and lgG in another, and lgG alone in the third. (case 3). All except one (case I) had Raynaud's phenome-

Data were collected on 6 patients in group 2 who did not non. Inflamma1ory myositis involving proximal muscula-
have positive cutaneous immunofluorescence (Table IV). ture and confirmed by m uscle biopsy or electromyography 
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Table IV. Negatil'e direcr imm11no.fl11oresce11ce in patients witli o,•erlap scleroderma 

Dura-
tion 

Sex of ESR Anti- Rheu-
and symp- (mm nuclear matoid 
age torns in antibody factor 

Case (yr.) (yr.) I h) (liter) (liter) 

F. 47 3/4 6 I: 64 Neg. 
speckled 

2 M, 63 7 38 Neg. Neg. 
3 F. 53 5 55 I :64 Not done 

speckled 
4 M. 59 3 49 I: 128 I: 10240 

5 F, 72 1/4 61 
speckled 

I: 2048 

speckled 
Neg. 

6 F. 50 4 52 I: 16384 Neg. 
speckled 

(or both) was present in all. In 3 patients (cases I, 2. and 
4). cutaneous sclerosis and myositis were present from the 
onset; cutaneous and esophageal sclerodermatous in
volvemen! preceded myositis symptoms in 2 patients 
(cases 5 and 6) by I year and 3 months, respectively. 

Lupoid features were present in one (case 3). She had 
migratory arthritis. fever, markedly elevated erythrocyte 
sedimentation rate, pleuritic pain, pericarditis. and an 
acute. transient paranoid schizophrenic episode success
fully treated with steroids 16 years before scleroderma
tous disease was diagnosed. lntermittently she had a sun
sensitive butterfly rash and a11hralgias responsive to 
steroid therapy since then. including the time after onset 
of sclerodermatous cutaneous, esophageal pulmonary. 
and gastrointcstinal disease. One patient (case 6) had 
Hashimoto's thyroiditis diagnosed at the time of initial 
evaluation. There was one death (case 3) in this group
that from myocardial infarction. 

Antinuclear antibody was present in 5 of the 6 patients, 
with a speckled pattem in all . Four patients had serum 
immunoglobulin levels determined: lgG was elevated in 2; 
lgM was elevated in all 4; and lgA was elevated in one. 
Significant rheumatoid factor activity was present in one 
(case 4): he did not have clinical signs of rheumatoid 
arthritis. LE cells were not present in the 5 tested: antina
tive DNA antibody and total hemolytic complement levels 
were normal in the 4 patients tested. Cutaneous immuno
fluorescence in all was negative. with nonspecific clumped 
lgM cytoids found in one patient (case 6) at the dermo
epidermal junction. Antibody to ENA was present in 2 of 
the 5 patients tested. with Rnp characteristics in one (case 
6) and the other being positive for an unidentified nuclear
antigen and negative for Rnp and Sm.

DISCUSSION 

Clinically, the patients with overlap sclerodenna in 

this study tended to have their disease for a shorter 
time than did those patients with vascular 

3-802801 

LE lmmunoglobulins (mg/ml) Extractable 
clot nuclear 
test IgG lgM lgA antigen 

Neg. Not Not Not Neg. 
done done done 

Neg. 9.72 1.58 2.6 Neg. 
Neg. Not Not Not Not 

done done done done 
Not done 18.5 3.55 5.0 Neg. 

Neg. 7.6 1.53 t.49 Pos. 

Neg. 15.56 2.54 2.79 Pos. 

scleroderma. as has been noted previously (16). 

Age was not. significantly different in the two 

groups. Erythrocyte sedimentation rates and serum 
lgG concentrations were higher in those with more 

inflammatory disease; LE clot tests were more fre

quently positive and antinuclear antibody was more 
frequently present in this group. However. no onc 

laborator-y parameter can differentiate with certain
ty those patients with mixed vs. overlap scleroder

ma. The presence of antibody to ENA does not 

strictly correlate with presence of an overlap syn

drome; this has been pointed out in the studies of 

Sharp et al. ( 12). Parker (9). Farber & Bole (2). and 
Hamburger et al. (6). 

Cutaneous direct immunot7uorescence can be 
helpful in detecting patients with overlapping fea

tures and in differentiating them from patients with 

vascular scleroderma. many of whom may have 

nonspecific symptoms suggestive of overlap bur not 

borne out by laboratory testing. The absence of 

immunofluorescent findings in involved exposed 

skin in 92 % of the patients with vascular sclero

derma in this study is striking. The 4 patients with 

vascular scleroderma and positive findings tended 

LO have symptoms for a longer time than <lid other 

patients with noninflammatory scleroderma, and 
they also tended to be younger. Serologically. they 
<lid not have higher serum immunoglobulins or high

er antinuclear antibody levels. Three of the 4 pa
tients had diseases often noted as autoimmune or 
had family histories of such disease. Whether this is 

pertinent with respect to their cutaneous immuno

fluorescent findings or whether symptoms of an 
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Table V. Antibody to extracwble nuclear antigens in sc/eroderma sy11dro111es 

Antibody 10 Ribo- Ribonuclease-
Direct extractable nucleo- resistant 
immuno- No. nuclear protein fraction 

Type fluorescence tested antigen (Rnp) <Sm) Other 

Vascular Pos. 3 0 
scleroderma Neg. 14 3 

Overlap or inflamma- Pos. 12 6 

tory sclerodcrma Neg. 5 2 

overlap syndrome will develop later is not known: 
further follow-up of these patienb is required. Bi
opsy of sun-exposed. chronically inflamed �kin i� 
another possible explanation for the positive irn
munotluorescent findings in these patients: how
ever. all patients in each group had sun-exposed 
skin cxarnined. 

Seventy-seven percent of patient� who had scle
roderma and overlapping featurcs suggestive of 
polymyositis, dermatomyositis. or LE had cutane
ous immunotluorescent findings present at the base
ment membrane zone or in blood vcssels. The pat
terns of immunotluore�cent �taining wcrc not dia
gnostic of or pathognomonic for a type of sclero
derma: similar patterns can be scen in systemic or 
discoid LE and various vasculitides. However. 
thesc patterns have not been noted in systcmic scle
roderma without inflarnrnatory symptoms. That the 
immunotluorescent staining is specific is suggested 
by the lack of such findings in similar skin biopsy 
specimens from patients with vascular scleroderrna 
who had disease for a longer duration and who 
would be expected 10 have more sclerosis. telangi
ectasia, and vascular change. 

That 23 % of patients with overlap scleroderma 
had negative cutaneous immunofluorescent findings 
is disconcerting: however. all of these patients had 
been on systernic steroid therapy. The response of 
cutaneous immunofluorescent tindings to steroid 
therapy has not been thoroughly e\ aluated. Gilliam 
et al. (3) have reported loss of fluorescence al the 
basement membrane zone in the skin of patients 
with lupus after therapy with cyclophosphamide. 
Further studies regarding effects of duration of le
sion. systemic therapy and si tes of skin biopsied are 
indicated. 

Thi11y-four patients had tests for antibody to 
ENA, an acidic nuclear protein extracted by homo
genization with neutral saline (Table V). In 13 pa-
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0 0 0 

I 0 
2 I 

0 I 

tienb. no antibody was present. and in 6. antihodiö 
to unidentified fractiofö were present. In one pa
tient with inflammatory scleroderma who had 
esophageal and sevcre pulmonary involvemenl and 
myopathy. an antibody to the Sm fraction of ENA 
was present: she had no cvidence of LE. Three pa
tients with overlap :,clcroderma and one patient 
with vascular scleroderma had antibody 10 the Rnp 
fraction of ENA. The significance of the..e anti
bodies lo nuclear fractions has not bcen well estab
lished. Those with specificity to Sm are more likeI1 
10 occur in patients with typical s1stemic LE. al
though they have been found in paticnb with nonin
flammatory scleroderrna, with dermatomyo:iiti�. 
and with overlapping symptom� of progressive 
systemic scleroderma and systemic LE (2. 12). 
Antibody with specificity to Rnp has been found in 
mixed connective tissue di,ea,e but also in sclero
derma with or w ithout evidence of inflammation 
(2. 6. 8. 9. I�- 14). That the antibody to Rnp antigen 
is the same in scleroderma as in rnixed conncctive 
tissue disease has been demonslrated by immuno
diffusion studies. 

That 9 of our patients with overlap sclerollerma 
did not have antibody to ENA is in keeping with 
reports from a number of authors. who have noted 
its ab�ence in overlap syndrome� (2. 12). It is not 
clear whether patients with clinical and serological
ly mixed connective tissue diseasc differ from tho�c 
patients who are clinically �imilar but v.ho are sero
logically negative for ENA. Tho�e with anti-Rnp 
antibody tend to have lower antinative DNA anti
body levels. less frequent decreased total hemolytic 
complernem levels. less frequently impaired rena! 
function, and an increased incidence uf Raynaud's 
phenomenon and cutaneous lesions (6). Steroid re
sponsiveness has been attributed to those pacients 
with positive ENA. but this too i� variable in our 
experience ( 15). 
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Hamburger cl al. (6) examined thc cutaneous im
munonuorescent finding,; of 46 patients with sys

temic LE. Of thc 25 patients with anti-Rnp or 

an1i-Sm antibody. 22 had immune deposit, al the 
basement membrane zone: of the 21 v.i1hout anti
ENA antibody. 11 had immune clt:posits at thc der
mo-epidermaljunction. Similar to our efforb in the 

present -,tudy, they were unable to find a correla
tion betwcen cutancous immunotluorescencc and 

presencc of anti-ENA antibody. No descriptions of 

the patient� examined "ere given. 

Recently. Pry,rowsky Cl al. ( I 0) noted two pat-

1erns of cutaneou� immunonuore�cence in patient� 

,, ith scleroderma of sclcroderma overlap syn
dromes. In 6 patients with sclerodcrma and 2 pa

tients with scleroderma-,ystemic LE. i:!pidermal 
nucleolar lgG depo,;ition in biopsy specimcns of 
clinically normal �un-exposcd skin was observcd 
and interpreted a� ,econdary to high-titer nuclcolar 
antinuclear antibod}. Thi., finding was rare in the 
experiencc of the author�: these 8 patients were thc 

only one:-. with this pattern among 3 453 whose skin 
,pecimen, were examined for immunonuorescencc 

du ring a 5-ycar period. The 2 patients with sclero

dcrma-sy�tcmic LE also had either lgM or lgG at 
the basement mcmbrane zone. 

Epidermal spcckled nuclear lgG deposition was 
the second pattern observcd (11). Among 46 pa
tients with this finding in clinically normal skin. 
81 '.k- had antibody to ENA. Those with antibody of 
Rnp specificity (86 '.k-) had a high incidence of Ray

naud· s phenomenon \.\-ith overlapping features of 
systemic LE, scleroderma. or dermatomyositis or 
some combination of these. Those with antibody of 

Sm specificity (14 '1) had systemic LE. No data 

regarding the frequency of epidermal speckled pat
tcrn in patients with overlap syndromes werc pre
sented. Thirty-five percent of the patient!> in that 

study also had a positive lupus band test: however. 
their clinical characteristics were not given. Win
kelmann et al. ( 17) reported direct immunofluore�
cence of nuclei as well as band immunonuoresccnce 
in florid or mixed cases of dermatomyositis. lzuno 

(7) reported 4 of 5 patients with mixed connec
tive tissue disease who had both positive band and

speckled cpidermal nuclear fluorescence. In a pre
vious paper. Gilliam & Prystowsky (5) notcd this
same speckled epidermal nuclear pattern in 15 pa
tients with mixed connective tissue disease. only I
of whom had findings suggestive of sclerodcrma.
We believe the low incidence of nuclear tluores-

cence in our study relate:, to differcnt pauerns of pa

tient sclcction in the sevcral swdies. Our low E A 

incidence confirms this impression too. 

Our evaluation of direct immunotluoresccnce in 
patients presentmg with clinical scleroderma indi
cates clcarly a positive and a negative group with 
relation to myo�itis and inllammatory features cor

relating v. ith the presence of positive finding�. Such 

data, added to results of serologic testing. staging of 
�cleroderma. and presence of associated autoim

mune disease. give a pattern of scleroderma disease 
in which thc cautious use of corticosteroid therapy 

or antimalarial drugs may be of benefil. 
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