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Abltract. Scleroderma b reviewed a� a complex di�ease 
of vascular. connective-1issuc. and inflamrnatory reac­
tions. lf the scleroderma syndromes related 10 occupa­
lional. immunologic. inflamma1ory. me1abolic, and gene­
tic fac1ors are recognized. 1hen true progressive sy'1emic 
�cleroderma (PSS) appears 10 be a disease of vascular 
fibro�is with secondary inflammatory phases. The pri­
mary pathology appears to be a fibromucinous change of 
the vascular endothelium. The ves�els also demonstrate 
altered reactivily to cold and 10 serotonin. Biop�y of the 
skin of the inflammatory or mesenchymal sclcroderma 
may reveal (b> positive direct immunofluoresccnce) de­
posllion of globulins at the basement membrane zone. 
Evaluation of ,cleroderma is discusscd and a system of 
clinical staging of PSS is proposcd which relate� the organ 
involvement to the prognosis. 

Ke,· "·ords: Sclcroderma; Pathogenesi, 

Scleroderma may be <lefined as a <lisease comple>. 

of vascular changes. fibrosis. and inflammation that 
to Vllrying degree� involve� skin and visccral or­
gans. Older classifications depcnded on clinical 
observation and clearly ,eparated cases of va'>cular 
fibrosis (acro'>clerosis) from cases of inflammatory 

fibrosis. often without vascular change (diffuse 

scleroderma). rhis simple clinical separation con­

tinues to have some value because it can readily 

give a more benign prognosis of acrosclerosis. 

However. it <loes not adequately account for the 

cases of mescnchymal scleroderma C-mixe<l" con­

nective tissue disease) or other syndromes that 
have been recognized. It is important to recognize 

that vascular-fibrosis forms of scleroderma may 
aho occur in patients whose primary disease is 

lupu� erythematosus or dermatomyositis. Si milarly. 

patients with vascular-fibrosis forms occa,ionally 
havc secondary inflammatory pha,es that may or 
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may not change the long-term prognosis. By a divi­

sion based on the prescnce or absence of vascular 

changes. the elemenls of scleroderma are used to 

establish the major syndrome,. The primary event 

in scleroderma may include changes of vessels or 
fibroblasts. or an inflammatory responsc. or any 

combination of the three. 

Sclerodcrma 
Vasculopathy+-+Sclerosis+-+ Inflammation 

Va.\cular-Fibr(/\is Forn,,�( .Scleroderma 

Vascular fibrosis is the most common form of 

,cleroderma and is best describe<l as truc sclero­
derma. The 1erm acrosclerosis tndicates cutaneow, 

and visceral sclerosis associated with vascular 

changes. Raynaud's phenomenon. which occurs in 

80-90% of patients \\ ith sclero<lerma. is the major 

indicator of this vascular sclerosi\ (76). The female 
prcdominuncc in thc disease i, panicularly high. 
The presence of chronic Raynaud's phenomenon 

and chronic sclerodactylia with calcinosis. 
1elangiecta�ia. and various visceral lesions com­

prises thc Thibierge-Weissenbach or "CRST" 
,yndrome. Vascular fibrous lesions account for the 

visceral changes in the gastrointestinal tmct. lungs. 

ki<lney. muscle. and skin. Norton & Nardo (54) 

noted the severe loss of tissue '>Ubstance a<;sociated 

with vascular fibrosi, in viscer.1I lesions: atrophy. 
as well as fibrosis. occurs in gastrointe,tinal and 

musculoskelctal tissue and other viscera ( 17). The 

degree and localization of va,cular fibro,is mal-.e 

possible thc recognition of certain unique acro­
sclcrodenna syndrome� (Tablc I). 

The primary vascular lesion is noninflammatory 
fibromucinous endothclial prollferation m thc small 
vessels of the skin and viscera. In mosl organs the 

large ve�sels are normal: only in small arteriole� 

( I()() µ.m to 1 mm) i!> this pathology demonstrable 
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Table I. Syndromes of vascular scleroderma 

Acrosclerosis 
Raynaud', wilh sclerodaclylia 
lntestinal scleroderma 
Pulmonary interstitial fibrosis 
Rena! scleroderma 
Cardiomyopathy 

(Fig. I). In the kidney the interlobular arteries are 
involved (62). The vascular change occurs without 
inflammation, although secondary inflammation has 
been described in visceral lesions (12). Secondary 

hyaline change of the vessel wall may be found, 

particularly in the kidney, and adventitial sclerosis 
also may be observed. Biopsies of the dermis rarely 
demonstrate the vascular lesion. although some 
thickness of the dermal vessel wall has been de­

scribed (55). On electron microscopic examination 
the basement membrane of small vessels in skeletal 
muscle has been reported to be markedly thickened 
(54); no similar study of other organs has appeared 
in the literature. However, an increase in capillary 
mitosis in sclerodermatous skin has been reported 
recently (22). 

The vascular lesions of small skin vessels of the 

extremities can be demonstrated by direct vision 

(8) and angiography ( 16. 69). Measurements of skin
temperature, heat loss. blood flow, and clearance of

radioactive isotopes have shown severely de­
pressed circulation in sclerodermatous skin ( 14. 18.
42. 46. 70). Whenever functional blood now studie�
have been done, tissue alfected by scleroderma has
been found to have diminished circulation. Reduced
plasma renal flow has been noted in visceral

.., -
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sclerosis (43); and malignant hypertension and 

death from rena! failure are common with end-stage 
scleroderma. Reduced lung perfusion and pulmo­
nary hypertension are often early signs of sclero­
derma (64, 74). Peritoneal clearance may be fess­
ened in scleroderma (9). 

lmpaired circulation due to vessel fibrosis does 
not explain the whole complex vascular response 

of scleroderma. Lewis (44) believed that an ab­
norma! vessel response to cold temperatures was 
the primary event. The unusual response of sclero­
derma skin vessels to cold has been studied with 

preparations of isolated vascular smooth muscle 

(85). A rapid depression of the response to cate­

cholamines with cold tempcrature (Fig. 2) and a 
lowered threshold of response to catecholamine 
were found. These, as well as an elevated cate­

cholamine dose-response curve at 27°C, indicate 

that Lewis (44) was correct in his assumption of a 
special cold-sensitive respon e of vascular smooth 
mu sele. This physical alteration of a pharmacologic 
response must relate in part to the vcssel patho­
physiology of scleroderma. 

Vascular smooth muscle receptors respond to a 
number of pharmaceutical agents. An increase in 

the number, variety, or responsiveness of receptors 

would determine the responsiveness of the vessel. 

Studies of the catecholamine (epinephrine. nor­

epinephrine. and isoproterenol) response of sclero­
derma i.kin vesscl strips do not how any 
abnormalities of the threshold or dose-response 
curve (84). Catecholamine metabolism in patients 
with scleroderma is normal (59, 65). Responses of 
isolated vessel strips to bradykinin and prosta-

Fig. I. Longitudinul sections of 800-µ,m 

subcutaneous vcssel from wrist of patienl
with l>cleroderma. Media (M) and adventitia
(A) arc normal. ole lamellated fibro­
mucinous (FM) plaque repre�enting endo­
thelial lesion of scleroderma. (Elastic-van
Gieson: x4.5).
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Fig. 2. Variation. with reduction in temperature. of re­
sponse of �kin ve��el strips to catecholamine. ormal 
vessel; respond until temperatures of 5 to JQ°C are at­
ta.ined. 

glandin E2 have been normal (84). Prostaglandins 

potentiate the elfects of catecholamines on the vas­

culature, and studies of this in sclerodermatous 

vessels are needed. Angiotension has been reported 

to be panicularly active in sclcroderma (63) but this 
also requires funher study. 

Hypersensitivity of isolated strips of vascular 

smooth muscle from sclerodermatous skin of four 

of five patients with Raynaud's scleroderma (i.e .. 
systemic vascular fibrosis, acroscleroderma) and 
visceral disease shows that receptor response may 
be related to the pathophysiology of scleroderma 
(84). All five patients demonstrated the fibro­
mucinous endothelial change of the vessel studies. 

which indicates that microscopic pathology and 

serotonin hypersensitivity are not interdependent. 

The metabolism and excretion of serotonin in 

scleroderma patients are normal (75). However, in 

vi tro studies by Halpern et al. (25) demonstrate that 

intra-a11erial serotonin in normal persons causes the 
same vascular spasm and delayed relaxation as is 
induced by cold in patients with Raynaud"s 
phenomenon (49). Scherbel & Harrison (66) pro­

duced prolonged vasospasm by intracutaneous in­
jection of serotonin into the dorsum of the hand. 

Serotonin has been related to scleroderma be­

fore; in one study (23) four patients with carcinoid 

syndrome had pulmonary and myocardial fibrosis 
and increased sclcrosis of the extremities. In 
another (.50). the tumor most frequently observed 
with scleroderma was carcinoma of the lung (usu­
ally bronchial adenocarcinoma of the alveolar 
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type), in which blood serotonin may be increased 

( 10, 29). Boucek and associates (5. 6) demonstrated 

that some tissue cultures of fibroblasts respond to 

�erotonin stimulation by increasing growth. The re­
lation of the vesscl changes to fibrosis might con­
ceivably involvc tissue response to the same 
mcdiator. serotonin. but the fibrosis ah,o may be 

related to decreased circulation, or an immunologic 

or toxic response to the primary vessel pathology. 

The fibroblast could also be the origin of a pri­

mary Jesion for scleroderma. LeRoy (40) described 

slow growth of fibroblasts in scleroderma. a finding 

confirmed by Titus & Winkelmann (71 ). Kovacs & 
Fleischmajer (38) were able 10 increase the growth 

of sclerodermatous fibroblasts toward normal val­
ues by the addition of 10% fetal calf serum. LeRoy 
(41) found sclerodermatous fibroblasts to be

morphologically normal by light and electron
microscopy. He emphasized that they synthesize

more hydroxyproline-rich. salt-soluble collagen

than do control fibroblasts (4 I). Increased salt­

soluble collagen has becn extracted by many au­

thors from skin biopsies of patients with sclero­
derma. This has been used as a sign of disease
activity (79. 88), particularly when coupled with

evidence of reducible aldiimmine bonds (28). The
dermis in scleroderma is not hypercellular, does not
contain abnorma) collagen or protein, and has no

major increase in polysaccharides (81 ). Measure­
ments of increased polysaccharides in skin and

urinc correlate generally with severely ill patients
and not with a specific type of disease or prognosis
(26, 39).

The chromosomes of the scleroderma leukocyte 

and fibroblast have been reported to be abnorma!. 

Ring forms. marker chromosomes, and increased 

breakage were observed by Emerit et al. (19) and 
Pan et al. (57), but Breathmach et al. (7) could not 

reproduce these results. Emerit et al. (19) later re­

ported a serum factor that caused chromosomal 
abnormalities. Most recently, Tolchin et al. (72) 
noted a significant increase in chromosome 

abnormalities occurring in the leukocytes of pa­
tients with rheumatoid arthritis and syslemic 

scleroderma treated with cytoxan. 

Scleroderma could be considered as the aggres­

sive counterpart of the slow, indolent fibroses of 
plantar and palmar fascia, Dupuytren's contracture, 
and carpal tunnel fibrosis. Recently, sclerosing 

syndromes involving the mesentery and retro­
peritoneal tissue and biliary cirrhosis have been 
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Tahle Il. Sclerod<'1'11wid sy11dro111e.1· 

Metabohc lmmunolog1c t:nvi ron mental Neopla,tic Genetic 

Vibration Carcmoid Porphyna 
Amyloi<l 
Biliary cirrhosis 

l.upus erythemato,u,
Dermatomyt,�iti�
Sjögren's ,ymlrome 
Scleromyxc<lema

Silicosis 
Polyvinylchloridc 

Other malignancy 
\Verner·�'> n<lrome 
Phenylkctonuria 

described. Methysergide and practolol can cause 

this abdominal fibrosis. The association of biliary 

cirrhosis with scleroderma was first reported by 

Murray-Lyan et al. (53) and Reynolds et al. (60). 

Patients with primary biliary cirrhosis and sclero­

derma who also have polymyositb (78) or Sjögren's 

syndrome (51) have been reported. This indicates 

that an inflammatory, immunologic, or ·•mixed" 

conncctive tissue explanation also may be consi­

dered. Two cases with thyroid nodules containing 

Hurthle cells have been reported in association 

with thi� primary biliary cirrhosis-scleroderma 
syndrome (45, 78). The question of primary �clero­

sis or primary vascular change cannot be answered. 

but the fibrous endothelial proliferation has been 

observed in the small vessels of the !iver in patients 

with primary biliary cirrhosis and scleroderma. 

Inf1a111111atory-Fihrosis Form of Sclerodemw 

The inflammatory-fibrosis syndromes of sclcroder­

ma are recognized as unusual, overlap, or "mixed" 

states. The presence of the unique features of 

myositis. arthritis, vasculitis. thyroiditis. or tumor 

frequently confuses the physician. These unique 

syndromes with sccondary fcatures of vascular­

fibrosis scleroderma linked through Raynaud's 

phenomenon may occur coincidentally �\ ith aggres­

sive cutaneous and visceral vascular-fibrosis acro­
scleroderma. They may also occur as episoues in 
the long course of vascular-fibrosis acrosclero­

derma. I have observed patients with primary lupus 

erythematosus with fever, arthritis. pleural effu­

sions, nephritis, and Raynaud's phenomenon de­

velop sclerosis of the face, arms, hands, and body 

which resolves with steroid and antimalarial 
therapy, leaving minimal residual sclerosis but 

arthritis and serologic reactions that required con­

tinued steroid therapy. Similarly, patients with 
primary inflammatory myositis (established by ex­

amination. electromyogram, serum enzymes. and 
muscle biopsy) may develop sclerosis abruptly at 
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thc onset of the disease or progressively as the 

Ra}nauct·s phenomenon becomes prominent or the 

ederna of �J..in and muscle develop�. Episodes of 

inJlammatory myositis have occurred during the 

course of sclcroderma trcated succes!>fully with 

�teroids for over ::! ycar� only to retum to the 

chronic acroscleroderma problem with minimal re­

,iduals. The evolution of a sclerodermatous skin 

problem to vasculitis or periarteritis nodosa is not 

common. but is occa,;ionally ob�erved (73). 

Circulating immune complexes should be found in 

such cases and tissue biopsy will demonstrate 

immunoglobulins and components of complement 
by immunofluorescence. Livedoid vasculitis is 

ob\erved every year in patients with �cleroderma. 
in whom it is one cause of chronic ulceration of the 

ankles (86). lts recent disclosure as an immune­

complex disease of the skin (67) provides thc 
closest link yet of scleroderma to such disease. 

Alarcön-Segovia et al. ( I) recently indicated that 
most patients wlth scleroderma havc :Sjögren·s 

syndrome. They used a series of tests to confirm 

this. including labial biopsy. Although they did not 

study circulating antibody 10 ductal tis�ue. they did 

note a fibrous-inflammatory reaction of the salivary 

and labial glands. This parotid salivary glam! reac­

tion is similar to that of the scleroderma synovia 

observed by Clark et al. (13) and Rodnan (61). 

Fibrosis and varying degrees of lymphocytic 
�ynovitis arc related to thc positivity of thc 

rheumatoid factor test and to articular symptoms. 

There are two groups of patients. those with 

fibrosis and those with inflammation. Only rare 

cases of rheumatoid arthritis with scleroderma have 

been observed. In the past, only a few cases of 

Sjögren's syndrome and scleroderma have been re­
poned and I believe the findings of Alarc6n-Segovia 

et al. ( I) show these same two groups, fibrosis and 
inflammation. Specific study of tissue for function­

al, immunologic and inflammatory changes will help 
to indicate if all patients with scleroderma are suf­

fering from xerostomia. 



Table 111. Carcinoma and scleroder111a 

Primary site oftumor 

Lung 
Gastrointestinal tract 
Lymph nodes (lymphomaJ 
Breast 
Skin 
Uterus 
Ovary 
Esophagus 
Prostate 
Thymus 

Total 

No. of rcportcJ 
cases 

37 
20 
13 
12 
9 
4 
4 
2 
2 

104 

The description by Sharp et al. (68) of a unique 

form of scleroderma (based on the presence of an 

antibody to an extractable nuclear antigen as well as 
myositis, features of lupus erythematosus, spleno­

megaly, and response to steroids) has met with 
mixed reception. For such patients. Winkelmann 
(81) had used the term "mesenchymal" sclero­

derma. the equivalent of ''diffuse" scleroderma as
described by O'Leary & Waisman (56) and
Tuffanelli & Winkelmann (77). All of the states I
have described as intlammatory-tibrous sclero­
derrna would fit partially into this category; all

show some response to corticosteroids. To rec­

ognize the types of inflammation associated with

sclerodermatous states and to know that anti­
inflammatory therapy will be helpful in these cases

are major responsibilities of the physician.
A major consideration for scleroderma as an 

immunologic disease is the frequent occurrence of 
antinuclear antibody (ANA). The correlation of the 
speckled pattern of immunofluorescent ANA with 
scleroderma emphasizes this ( 11 ). The description 
of the greater specificity of the nucleolar pattern for 

scleroderma has !ost some of its importance be­

cause of its low incidence. Jordon et al. (36) pointed 
out the frequent occurrence of the ANA in 

scleroderma (13 of 27 cases), but noted that it was 
not correlated with the severity of the disease or its 
course. Jabfoftska & Chorzelski (30) confirmed this 
in part, demonstrating that only 29 of 47 patients 
with acrosclerosis were ANA-positive. Their study 
of 23 cases of diffuse scleroderma included 18 with 
positive ANA tests. The positive results did not 
correlate with globulin level, sedimentation rate, or 
the presence of visceral changes. Complement­
fixing ANA occurred equally in both types of cases 
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and no relation to kidney involvement coul<l be 
demonstrated. Jabfonska & Chorzelski state, 

''There is no evidence of a pathogenic significance 

for ANF [ANA] in scleroderma". 
Tn another approach, Parker (58) studied ribo­

nucleoprotein (RNP) antibodies by diffusion and 

precipitin techniques and correlated them with 
ANA. He found ANA nucleolar fluorescence in 15 
of 18 ··true" scleroderma patients; and none of 
these patients had a positive precipitin reaction 
with soluble RNP. RNP antibodies were observed 

in 9 of 10 patients with "mixed'' or mesenchymal 
connective tissue disease but in only 2 of 18 pa­

tients with scleroderma. 
The recognition of the antibo<ly to extractable 

nuclear antigen (ENA) and its positive correlation 

to mesenchymal or "mixed" scleroderma have 
been hampered by the nature of the ENA test. 

Winkelmann et al. (83) found by biopsy of skin 

involved by scleroderma that lgM-band immuno­
fluorescence was present in all patients with mesen­
chymal scleroderma ("mixed" connective tissue 
disease) but absent in all with acroscleroderma. 
Jabl'oftska et al. (3]) had previously reported posi­
tive skin biopsy immunofluorescence in 5 to 10 pa­

tients with scleroderma but did not relate it to the 
type of disease. Prospective studies are under way 
to test the hypothesis that direct immunofluores­

cence of scleroderma skin is the most specific way 

to recognize the intlammatory fibrosis form of 

scleroderma. 
The thymus ha� been reported to be atrophic and 

also hyperplastic in scleroderma. Lymphocyte 
transformation studies in scleroderma have been 
reported as normal. Auto-transfomrntion of 
lymphocytes occurs in autologous serum containing 
ANA, but not in ANA-negative sera (32). It will 
occur with normal lymphocytes. This may explain 

the results of the studies of chromosome 
abnormalities in scleroderma performed by Emerit 
et al. (19). DNA stimulation of scleroderma 

lymphocytes will occur in either autologous or 

normal serum. Such studies have been interpreted 

as indicating immune-complex transformation 
rather than delayed hypersensitivity. In addition, 
delayed hypersensitivity skin tests are normal in 
patients with scleroderma (87) and intradermal 
DNA skin tests are negative (20). Lymphocyte 
cytotoxicity was demonstrated by Currie et al. ( 1.5) 

when scleroderma lymphocytes were mixed with 
fibroblast, epithelial, and muscle cell cultures. 
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Table IV. S1agi11g of acroscleroderma 

Stage I 

Stage Il 

Stage III

Skin, esophageal. calcinosis. 
musculoskeletal 

Pulmonary. intestinal 

Cardiac. rena! 

Serum did not produce the same effecl. but the 

authors do not state whether or not the lympho­

cytes were washed. Lymphocytes of rnost patients. 

and particularly those Wll11 myopathy, were stimu­
lated by muscle antigen. The occurrence of sclero­
derma with Hashimoto's thyroiditis, Sjögren's 

syndrome, and myositis-irnrnune diseases of 

lyrnphocytic infiltration-suggests that delayed 
hypersensitivity may be involved in scleroderma in 

some cases, particularly the mesenchymal or in­
flammatory type. 

Prognosis 

The 5- and 10-year survival data from the study of 

Tuffanelli & Winkelmann (76) correlate closely with 

the data of Bennett et al. (2) based on life table 
methods. In both studies 5-year survival was about 
70% and 10-year survival, about 50%. Medsger & 

Masi (48), dealing with a population of male veter­

ans, noted a 44% 5-year and a 35% 7-year surviv­

al. Thus, men with scleroderma have a more se­

vere disease and shorter survival. No racial differ­
ences have been observed, but age has a definite 
effect on prognosis; the studies by Bennett et al. (2) 
and Medsger & Masi (48) clearly show that prog­
nosis is worse for patients over 50 (a 5-year sur­

vival, 50%, and 10-year survival, 30%). Equally 
interesting is the fact that 5-year survival of patients 

aged 40 years or less is 95 %. However. the reader 

must recognize that these data are derived from 

unclassified cases of scleroderma. 

Organ system involvement. Current and past 

studies indicate that cardiac and rena! involvement 
have a uniformly poor prognosis. Cannon et al. (12) 
noted that 60 % of their 210 patients with sclero­
derma who died during a 20-year period had signs of 
rena] disease, yet only 10% of those without signs 
of rena! disease died <luring this period. Meds­
ger & Masi' s (48) I 7 patients with rena! scleroderma 
all died within 10 months. Rena! scleroderma is 

fatal, and only rena) transplantation has been of 

help so far. 

Myocardial disease, as indicated by cardiac 
enlargement and signs of congestive heart failure, is 
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a serious sign. James (34) and Bennett et al. (2) 

found that a wide range of electrocardiographic 

changes had no effect on prognosis. Smoking and 

alcohol intake adversely affected prognosis in 
Medsger & Masi's cases (48). 

Bennett et al. (2) state that scleroderma of the 
trunk carries a poor prognosis. Tuffanelli & Win­

kelmann's study (76) termed this "generalized" 

scleroderma and indicated that the more areas in­

volved, the worse the prognosis. Of greater im­
portance is the • rapid ity of development of 

sclerosis. whether cutaneous or visceral; rapid ex­

tension of the process is associated with a limited 
prognosis. 

Farmer el al. (21) indicated that pulmonary 

sclerosis was not of prognostic importance. but 
Bennett el al. (2) found pulmonary changes at initial 

diagnosis helpful in deciding the severity of disease 
and not.ed radiologic evidence to be particularly 
helpful. 

Bluestone et al. (4) found involvement of the 

small intestine relatively common but not always 

associated with matabsorption. Medsger & Masi 
(48) noted no effect of gastrointestinal signs on
survival. With nausea and vomiting, intermittent

diarrhea, and signs of obstruction, the intestinal

changes are more serious.

Laboratory tes/s. Elevated sedimentation rate 

has been related to a poor prognosis by Farmer et 
al. (21) and Medsge,- & Masi (48), yet this docs not 
appear to be the case for younger patients in the 
latter study. It is important that patients with nor­
mal sedimentation rate may die within 2 years of the 

onset of scleroderma. Anemia ( < 10 g/dl) is uni­
formly recognized as a poor prognostic sign. 

Hemoglobin concentrations of 12 to 13 g/dl are 

more common and less important. Serologic tests 
are important only if they indicate mesenchymal 

scleroderma ("mixed" connective tissue disease). 

Medsger & Masi (48) noted no relation of ANA, 

rheumatoid factor, or globulin values to survival. 
Laboratory tests that reflect cardiac or rena! 
changes indicate a more limited survival. 

Association Syndromes 

Tt is now apparent that many syndromes of sclero­

derma exist in addition to "true" scleroderma or 

vascular fibrosis scleroderma (acrosclerosis). Some 
of these syndromes may be acquired by known 

means (Table Il). The vibration syndrome related 
to Raynaud's disease has long been recognized and 



recently systemic scleroderma also has been re­

ported (3). The occurrence of scleroderma in min­

ers has been accepted as related to the pneumo­

conioses, but recently it has been pointed out that 

all miners use vibrating tools (3). The recent de­

scription of scleroderma with polyvinyl chloride 

exposure indicates a direct pathologic effect pro­

ducing the vascular-fibrosis syndrome (27, 47, 52, 

80); this may provide an experimental model for the 

disease. Sclerodermas with pbenylketonuria and 

porphyria raise the question of the effects of 

metabolic changes on the development of sclerosis 

(33). The variety of relationships of scleroderma 10 

other states, some of which produce mediators, 

hormones, or metabolites, is best exemplified by 

the relationship between scleroderma and cancer. 

Cancer and scleroderma. Tuffanelli & Winkel­
mann (76) found that onJy 2.3 % of their 727 pa­

tients with scleroderma studied retrospectively had 

malignant tumors. Since that time, a series of iso­
lated reports have noted the occurrence of 

malignancy with scleroderma. Monti (50) recently 

summarized the literature and reported four cases 

of bronchogenic carcinoma. Table l l l  further up­

dates this material and emphasizes the pre­

dominance of lung cancer in patients with sclero­
derma. The second clinical feature of importance is 
the marked predominance of females (ratio 5 to I). 
No extrinsic factor is apparent to account for these 

features. Carcinoma of the lung has been demon­

strated to produce serotonin (29); the blood levels 

are increased but retum toward normal with sur­
gery (10). In a susceptible fcmale, this might en­

hance the sclcroderma. 
The problem of the relationship of scleroderma to 

carcinoma may be placed in perspective by the two 

case repor!!. on carcinoma of the esophagus in 
scleroderma. ln one case, the carcinoma occurred 

after 20 years of dysphagia and esophagitis and is 

probably secondary to ulceration (35); this is similar 

to carcinoma of the skin occurring in ulcers of 

sclerodermatous skin. In the second case. a fungat­

ing, primary esophageal tumor was discovered only 

10 rnonths after the onset of the signs of 

scleroderma (37). Ultimately, it will be possible lo 
distingui�h prirnary and secondary tumors in 

scleroderma. 

1 lie Stagi11g of Sclerodemw 

This discussion has emphasized reasons for the 

complex nature of the scleroderma problem. How-
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ever, the more complica ted, inflarnmatory ca ses are 

relatively rare. lf they are recognized and excluded, 

the remainder will be vascular-fibrosis scleroderma 

(acroscleroderma), with various degrees of cutane­

ous and visceral involvement and rapidity of pro­

gression. Guseva et al. (24) attempted to relate 

stage and degree of involvement to circulation. They 

used clearance of radioactive tracers to determine 

the circulation. Two hundred patients, 82 % of 
whom had Raynaud's phenomenon, were classified 

as stage I, Il, or III and degree I, IJ, or III according 

to the decrease in the volume of circulation in Iungs, 
!iver, and intestine. Winkelmann (82) evolved a

staging procedure for vascular scleroderma which

correlated weil with the prognostic factors

mentioned above. The outline in Table IV presents
the factors that delineate good prognosis (stage I)

and bad prognosis (stage 111). lntermediate classi­

fication of pulmonary and intestinal scleroderma as

stage Il is justified by the complications that may
develop from extensive or severe focal disease of

these organs. Complications such as bowel obstruc­
tion and malabsorption syndrome justify caution in

estimating the prognosis for patients with intestinal

involvement. It is my belief that a prospective

study utilizing this staging procedure will confirm
that it is possible to predict the outcome in most
patients with scleroderma.
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