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DIFFUSE FASCIITIS WITH EOSINOPHILIA: 

HISTOLOGICAL AND ELECTRON MICROSCOPIC STUDY 

T. Tamura. Y. Saito and H. Ishikawa
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AbJtracr. A female case of diffuse fascii1is wi1h co­
sinophilia (or eosinophilic fasciitis) b reported. This 
discase is characterized by suddenly developed cir­
cumscribed �ubcu1aneous induralion\ on the extremi1ie�. 
hyalinized fibrosis of the fa,cia and peripheral eo­
sinophilia. Our pa1ien1 further displayed Raynaud's phe­
nomenon preceded by 1hrombophlebitis. and hislo­
logical and electron microscopical features of her sub­
cutaneous hyalinized area cenlering at lhe fascia closely 
resembled those of morphaea. 
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In 1974, Shulman (21) reported two patients with 

scleroderma-like. underlying tbsue-bound taut 

skin. which was particularly marked on the legs and 

arms. Both of them showed peripheral blood eo­

sinophilia, elevated ESR and hypergammag)obu­

linemia. Histologically therc was a marked thick­

ening of the fascia with a striking inflammation. 

However. according to Shulman, it differed from 
sclerodernia by the absence of Raynaud"s phe­
nomenon and by the lack of any evidence of vis­

ceral manifestations of scleroderma. Further­

rnore. the biopsy specimen failed to disclose any 

sclerodermatous changes in the corium. The syn­

drome was designated ""diffuse fasciitis with eo­

sinophilia"'. Since then. simiJar cases have been 

described (I, 2, 3. 4, 5, 6, 10, 16, 20, 22, 23. 24, 25, 

26). but recent reporls have occasionally suggested 

an intimate relationship between the fasciitis and 

scleroderma (I. 3. 4. 5, 20, 26). In one of Rodnan's 

cases (20), dermal �clerosis with subcutaneous fi. 

brosis was distinguished. Caperton and Hathaway 

(5) mentioned that the syndrome may be that of

scleroderma with eosinophilia. as a biopsy taken

from the late lesion revealed a typical picture of

scleroderma.

In the present communication, we report a case 

of diffuse fasciitis with eosinophilia, in which light 

and electron microscopic featurcs of the hyalinized 

subcutaneous tissue including the fascia resembled 

those of morphaea. Furthermore, Raynaud·s phe­

nomenon was observed in our patient. as earlier 

described by Bennett and co-workers (3). 

CASE HISTORY 

This 46-year-old woman was first seen in March 1976 at 
our clinic because of her skin hardness. There was no 
panicular matter in the family history. At the age of28. 42 
and 43 years, she underwent surgery becau,e of otitis 
media. breast cancer and lung abscess. respectively. At 
the age of 40 years, she was admilted 10 the Department of 
Medicine, Tokyo Universi1y for recurrent thrombo­
phlcbilis of the skin and peripheral cosinophilia (16%). 
A biopsy of skin taken from the left hand confirmed the 
clinical diagnosis along with perivascular eosinophilia. In 
February 1973, she first noticed pain in the knec joint�. 
Four months later, pallor of fingers of both hands in cold 
weather was noted. About the same date, an erythema­
tous swelling with tenderness �uddenly developed on the 
ex tensor aspects of the thighs and then also on the upper 
arms. Ten days later. when the erythema and pain disap­
peared. the lesional skin became indurative. These attacks 
leading 10 skin induration were at first observed only a few 
times during the course of a year. The number of attack• 
had increa�ed year by year up 10 her first vioil 10 our 
clinic. In the meanwhile. joint, of the elbow and fingers of 
the left side were gradually contrac1ured in a flexed posi­
tion, and the dorsum of the left hand was often ulceraled. 
Stiffness of the right knee and both shoulders also began. 
A corticosteroid was administered orally for a while, but it 
appeared ineffective a1 that time. 

Exn111i11atio11 

Around both lhighs and upper arms, panicularly on 1he 
ex tensor aspects, the skin showed a marked, localized 
induration with irregular skin surface composcd of depres­
sions and ridges (Fig. I). The left elbow, when slighlly 
flexed. was not fully extensible. Livedo re1icularis was 
observed on the lower extremitie�. Furthermore, a 
marked edematous swelling wi1h subcutaneous induration 
as well as deformity following chronic ulcera1ions was 
observed around the left hand. In the lower part of the 
abdomen there was a sharply-outlined. egg-sized indura­
tive area of skin with a clinical resemblance to morphaea. 
The face, feet and right hand were spared. Systemic signs 
wcre not notetl. 
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Fig. I. Clinical picture. Irregular skin ,urface due to sub­
cutaneous indurations on the left upper arm. 

lm•estigations 

Normal white blood cells counts w11h 14 LO 19% eo­
sinophils. No microlilaria or worms· eggs were found in 
the blood or feces. re,pectively. Ncither hemorrhagic 
diathesi� nor coagulation disturbance was observed. ESR 
28 mm/h. Urinalysis showed no pathological alteration. 
Serum protein electrophoresis. immunoglobulins and fi­
brinogen concentrations and complemcnt levels a� well as 
serum glucose. creatine phosphokinase. aldolase, GOT. 
GPT and lactic dehydrogenase were all in the normal 
range. Rheumatoid factor. STS. aminuclear antibody 
(immuno0uorescent), anti-DNA antibody (latcx) and 
Mantoux reaction proved negative. The patient was not 
sensitized 10 DNCB. Electromyography revealed an in­
terference pauem with low amplitude NMU voltage. 
Roentgenography of the chest and esophagus did not give 
any findings indicative of systemic scleroderma. although 
the pulmonary function te�t revealed a mild restrictive­
obstructive change. 

Treatme,rt 

The patient was initially treated with 20 mg of prcd­
nisolone per day with gradually decreased dosage over 
the next 2 years. Sclerosis-inducing attacks were com-
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pletely inhibited and the hardness of the skin was consid­
erably improved. The morphaea-like le�ion on the lower 
abdomen disappeared after the treatment. although 
peripheral eosinophilia has persisted. 

MATERIAL AND METHODS 

Skin biopsies were obtained from the indurative skin of 
the left upper arm in 1976 (specimen A) and thc left thigh 
in 1978 (specimen 8). A part of the specimcn was fix ed in a 
formaldehyde-ethanol ( I : 9) solution containing I% cetyl­
trimethylammonium bromide for 24 hat 4°C. After dehyd­
ration. the material was embedded in paraffin. Scctions 
were tained with H. E., colloidal iron-PAS, van Gieson. 
and Weigert. For elec1ron microscopic examinations, a 
part of the remaining skin specimen was fixed in 2.5',f 
glutaraldehyde, 2% o�o. in 0.14 M Veronal acctate buffer 
(pH 7.4) at 4°C for 2 h. dehydrated with ethanol. and 
cmbedded in Epon 812. then fine-sectioned and double­
stained with uranyl acetate-lead cilrate. Observed with a 
JEOL. JEM I()() C electron microscope. In addition. the 
remaining specimen was stained with ruthenium red fol­
lowing the Luft"� procedure (18). 

RESULTS 

I. H istopathological fi11di11,:s 

Specimen A showed considerable interstitial ederna 

between normal-appearing collagen bundles of the 

derrnis, while specirnen B revealed rnoderately 

swollen collagen bundle� in the rniddle and lower 

coriurn. There was no increase in acid muco­
poly�accharide reaction. The pilosebaceous struc­
ture and sweal gland appeared normal. In both 

ofthe specimens, marked changes were observed in 

the underlying subcutaneous tissue (Fig. 2a): the 

adipose tissue showed evidence of new collagen 

formation. with increased fine collagen bundles be­

tween fat cells. Furthermore. specimen A dem­

onstrated a picture of panniculitis with a moderate 

cellular infiltrative around a fat cell group com­

posed of many fat-phagocytotic histiocytes and a 

few lymphocytes. Eosinophils were not present. 

The deeper tissue was replaced by rnarkedly 

hyalinized connective tissue. The hyalinization wa� 

seen rather as spotty or nodular than as diffuse form 

(Fig. 2b). as in rnorphaea (11). The strongly hy­

alinized area (the centre of thc nodular sclerosis) 

showed an increase in PAS reaction with di­

rninished nurnber of elastic fibres. whereas in its 

peripheral area one could see an increase in colloi­

dal iron-positive mucopolysaccharide reaction and 

aggregated coarse elastic tibres (Fig. 2c). The con­
nective tissue cells tended to decrease with pro-
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gression of the hyalinization. The walls of the blood 

vessels here were thickened. and the lumen was 

frequently found to be occulusive. The fascia fur­

thermore demonstrated a marked fibrotic thicken­

ing: it was rathcr diffusely changed and nearly 
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Fig. 2. Skin specimen taken from the left thigh. (a) Gen­
eral view. Skin (I). subcutaneous tis,ue (2) and fascia (3). 

HE stain, x3. (b, c) Subcutaneou� tissue, showing nodu­
larshaped sclerotic fibrosis. (b) HE stain. (c) Weigen 
stain, x 130. (d) Markedly thickened fascia. HE stain, 
X 130. 

acellular (Fig. 2d). Fragmented elastic fibres were 

rarely found. The PAS stain proved positive, but 

the hyalinized fascia showcd no positive acid 

mucopolysaccharide reaction. Furthermore. there 

were !arge quantities of calcium deposits in the fa�-
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cia. By routine irnrnunofluorescence technique, 
human immunoglobulins and C3 were not detected 
in any exarnined areas of the skin. subcutaneous 
tissue, or fascia. 

Elec1ro11 microscopic .features

The hyalinized subcutaneous. sclerodermatous 
area dernonstrated an increase in thin collagen fi­
brils. ranging from 250 Å to 300 Å in diameter. and 
generally presented randorn arrangernents scarcely 
w1th a compact bundle formation, whilc in sorne 
areas the collagen fibrils were densely arranged in a 
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Fig. 3. Electron micrograph 
of 1he subcutaneous tis�ue 
�howing bundle!> of collagen 
fibrils arranged in a plywood 
fashion. Uranyl acetate-lead 
citrate stain. x 15 040. 

plywood fashion (Fig. 3). There were few aggre­
gates of filaments attached to the collagen fibrils, in 
contrast to systemic scleroderma (9. I 2). Fibro­
blasts revealed a cystic dilatation of endopla!>mic 
reticulum. The ultrastructure of elastic l'ibres ap­
peared normal. Ruthenium red staining of this area 
showed a poor picture due 10 a technical error. The 
fascia demonstrated virtually the same changes as 
the overlying tissue. As compared with the normal 
fascia, that of the patient showed irregular ar­
rangements of collagen fibrils. sometimes abnor­
mally bent, as well as an increase in thin fibrils of 

Fi>:, 4. Electron micrograph 
of the fascia showing in­
creased fine collagen fibrils 
as well as appec1rance of ab­
norma] thick fibrils. Uranyl 
acetate-lead citrate. 
><65680. 
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Table I. Ultrastmcturnlfeat11res of eosinophilic .fc1sciitis, morphaea and systemic scleroderma

+: actually observed, - : scarcely or not present 

Eosinophilic Systemic 
fasciitis 

Arrangement of collagen 
fibrils in random fashion + 

lncrease in thin collagen fibrils + 
Appearance of abnorma! 
thick collagen fibrils + 

lrregular contours of collagen 
fibrils on cross sections due 
to aggregations of filaments 
attached to the fibrils 

lncrease in ruthenium red-
positive granules around the 
collagen fibrils 

lncrease in small elastic fibres + 
Enlarged rough endoplasmic 

reticulum in fibroblasts 
observed + 

350-450 Å in diameter (Fig. 4). In addition, in the
fascia, thick fibrils about 1 800 Å in diameter were
observed here and there. Fibroblasts, however.
were rarely found. There were rnany small elastic
fibres. Concerning ruthenium red-positive compo­
nents. no increase was seen in granules around col­
lagen fibrils or threads with knobs in the intercellu­
lar matrix. Table I summarizes the electron micro­
scopic features of the hyalinized tissue in this dis­
ease.

DISCUSSION 

Since the first description by Shulman (21), more 
than 20 cases have been reported to date. In all of 
them the extremities were bilaterally affected. Also 
the trunk was sometimes involved. The face, hands 
and feet were generally spared. After a transient 
inflammatory redness, a scleroderma-like skin 
hardness firmly bound to the underlying tissue sud­
denly developed to produce irregular skin surface. 
The skin changes occurred frequently following un­
accustomed exercise (10, 22, 25). Clinical features 
and laboratory findings in our patient were nearly 
identical with those of previous cases. The differ­
ences consisted in involvement of the left hand. the 
presence of Raynaud's phenomenon and lack of 
hypergammaglobulinemia in our patient, although 
Caperton and co-workers (6) described how the 
hypergammaglobulinemia may spontaneously re­
solve in the clinical course. Besides. our patient had 
no unusual exercise immediately before the de-

Morphaea scleroderma 

+ + 
+ + 

+ 

+ + 
+ + 

+ + 

velopment of the skin hardness, since she was hos­
pitalized at the time. [n spite of these differences, 
the clinical features of our patient were certainly 
unique and confirmed this disease immediately, as 
indicated unanimously in the previous reports. 
Nevertheless. we simultaneously considered lhe 
possibility of scleroderma: particularly generalized 
morphaea was at first considered because of her 
bilaterally involved localized skin indurations and 
the presence of Raynaud's phenomenon (27). 
Furthermore, morphaea-like lesion was seen on the 
lower abdomen. as also observed in the cases of 
Rodnan and co-workers (20) and Caperton and co­
workers (5, 6). As for alterations in the visceral 
organs, most patients reported were devoid of man­
ifestations characteristic of systemic scleroderma, 
but Caperton and co-workers noted pulmonary fi­
brosis and esophageal dysmobility in one of their 
patients (6). A patient with Raynaud's phenornenon 
and mild pulmonary restrictive changes was also 
described by Bennett and co-workers (3). 

Our patient showed a mild restrictive-obstructive 
disturbance in the pulrnonary function test. How­
ever, peripheral eosinophilia is very unusual for 
morphaea ( 14), whereas all patients with fasciitis 
have shown persistent peripheral eosinophilia. Al­
though peripheral eosinophilia might be seen in the 
allergic reaction of the A1thus phenomenon type (7) 
and in our patient was preceded by thrombo­
phJebitis accompanied by tissue- and peripheral 
eosinophilia, the significance of peripheral eo-
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sinophilia in this fasciitis remained obscure in the 
present study. Concerning the histologi ca! picture, 

a marked hyalinized ftbrosis was observed in the 

subcutaneous tissue and fascia of our patient in 
accordance with the description of previous re­

ports. Further, the deep corium showed a slightly 
sclerotic change, as also noted in some papers (I, 5, 
20, 26), Tissue eosinophilia was not present. 

whereas Shulman and others (2 I, 23, 25) described 
an eosinophilic infiltration in the lesion. Moreover, 
in the present study, the subcutaneous tissue 

superior to the fascia indicated a nodular-formed 

sclerotic pattern, and PAS-positivity was increased 
toward the centre of each of the sclerotic areas. The 

elastic ftbres were reversely diminished in number 
toward the centre of hyalinized area. The blood 
vessels showed a thickening of the walls. frequently 
with occulusive lumen. These features may coin­

cicle with the sclerotic changes observed in mor­

phaea or generalized morphaea (11. 17. 19). Al­

though the hyalinization of the fascia was recog­
nized as diffuse rather than as nodular form, the 

behaviour of the PAS-reaction or Weigert stain of 
the fascia was the same as that of the overlying 

subcutaneous tissue and. on the basis of the his­

tochemical findings, it would appear that the 
hyalinized changes affected the fascia most strong­

ly, leaving no initial sclerotic change. 
On the other hand. there are no available data 

rcgarding the ultrastructural feature� of diffuse fas­
ciitis with eosinophilia. The present work dem­
onstrated that the hyalinized tissue-inclusive of 
the fascia-was characterized by randomly ar­
ranged collagen fibrils and an increase in fine fibrils. 

These findings also may indicate the change in 

morphaea or generalized morphaea rather than a 

simple ftbrosis (9. 15). Occasionally, the collagen 

fibrils of the subcutaneous tissue were arranged in a 

plywood fashion as noted by Fleischmajer and 

Prunieras in the skin of generalized morphaea (9). 

The signiftcance of the appearance of thick collagen 

ftbrils in the hyalinized fascia is unknown. however. 
To summarize. diffuse fasciitis with eosinophilia 

is a distinct syndrome characterized by its unique 
skin-hardening process, a marked hyalinization of 
the subcutaneous tissue centering at the fascia and 

peripheral eosinophilia. However, the morphologi­

cal resemblance of the hyalinized connective tissue 
to morphaea should be attentively considered and 
further examined in connection with the patho­
genesis of this disease. 
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