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Pathology of Eosinophilic Fasciitis
and its Relation to Polymyositis

Ke-Wei Huang and Xiao-Han Chen

ABSTRACT: The anatomical substrate of eosinophilic fasciitis (EF) was studied in 15 muscle biopsy specimens of
this disease, six of which included the dermis and subcutaneous tissue. As controls, 94 postmortem muscle specimens
from patients dying of non-muscular diseases were used. Of these 94 specimens, 22 (23.4%) showed practically no
deep fascia and 72 specimens showed a single dense bundle of collagen with no distinction between deep fascia and
epimysium. The 15 specimens of EF showed thickening and inflammatory infiltration of varying degrees in the deep
fascia, epimysium, perimysium, endomysium and also in muscle. We conclude that the anatomical substrate of EF is
not confined to the deep fascia, but involves other structures including mysia and muscle itself. Most reported cases
of EF in the literature do not even describe muscle. A comparative study of 15 biopsy specimens of polymyositis and
dermatomyositis with those of EF revealed only quantitative differences in the histopathological changes of muscle
and mysia, inflammatory infiltrate and eosinophilia. We suggest that the diseases are more closely related than
previously recognized.

RESUME: L’anatomo-pathologie de la fasciite 2 éosinophiles et sa relation avec la polymyosite. Quinze spécimens
anatomo-pathologiques obtenus par biopsies musculaires chez des sujets atteints de fasciite & éosinophiles (FE) ont
été étudiés. Six de ces spécimens comprenaient le derme et du tissu sous-cutané. Quatre-vingt-quatorze spécimens de
muscle obtenus a partir de matériel d’autopsie provenant de patients décédés de maladies autres que de maladies
musculaires ont été utilisés comme contrdles. Parmi ces 94 spécimens, on ne retrouvait pratiquement pas d’aponé-
vrose profonde dans 22 (23.4%) spécimens et on ne retrouvait qu’un seul faisceau dense de collagéne, sans distinction
entre Paponévrose profonde et I'épimysium, dans 72 spécimens. Dans les 15 spécimens de FE, on retrouvait un
épaisissement et un infiltrat inflammatoire d’importance variable dans I’aponévrose profonde, I’épimysium, le peri-
mysium et ’endomysium ainsi que dans le muscle. Nous concluons que les Iésions anatomiques de 'EF ne sont pas
limitées & I'aponévrose profonde, mais impliquent d’autres structures incluant les mysia et le muscle lui-méme. Pour
la majorité des cas rapportés dans la littérature, il n’y a pas de description du muscle. Une étude comparant 15
biopsies de polymyosite et de dermatomyosite avec celles de FE n’a montré que des différences quantitatives dans
les changements histopathologiques au niveau du muscle et des mysia, dans I’infiltrat inflammatoire et dans I’éosino-
philie. Nous suggérons que ces maladies sont plus étroitement reliées qu’on ne le croyait antérieurement.
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Since Shulman’s first report in 1974,' more than 100 cases of
eosinophilic fasciitis (EF) have been reported from many parts
of the world, including 21 cases in China.? The main symptoms
are swelling and stiffening of skin on arms and legs with diffi-
culty in movement due to flexion contracture, weakness, and
muscle pain. These clinical features are associated with both
peripheral and tissue eosinophilia and hyperglobulinemia, though
there are 16 reported cases without eosinophlia and 11 without
hyperglobulinemia.*'® Histologically, there is a marked thick-
ening of the deep fascia with striking inflammation.'"'> Many
authors contend that thickened fascia is the hallmark of the
disease, associated with no or only minimal involvement of
muscle.*#13-22 A few authors have found mild involvement of
muscle in eosinophilic fasciitis.?>?* If the pathology is limited
to the deep fascia only, it is difficult to explain the contracture

and muscular induration, and still more difficult to understand
the weakness of the involved limb so often encountered clinically.

Although Shulman and later workers maintain eosinophilic
fasciitis to be a disease entity,' some authors believe that EF
may not be an independent disease: Caperten et al suggest that
morphea, fasciitis, and scleroderma with eosinophilia all belong
to a broad spectrum of similar disease.?

Since the first observation of primary idiopathic myositis
made by Wagner in 1863 (quoted by Thayer 1902),%° many
investigators consider polymyositis and dermatomyositis a sepa-
rate disease.?’ Recently, some authors mention polymyositis in
eosinophilic fasciitis.?® Hans et al believe that the clinical pat-
tern of eosinophilic fasciitis bears a certain resemblance to
polymyositis, and that many patients with polymyositis exhibit
clinical features simulating Shulman syndrome.? Other authors
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have reported eosinophilic polymyositis
philic perimyositis.’

The anatomical basis of eosinophilic fasciitis is not yet firmly
established and its status as an independent disease is still in
question. This study was therefore undertaken to investigate
the histopathological changes in this disease, in relation to

those of polymyositis and dermatomyositis.

MATERIALS AND METHODS

Ninety-four postmortem muscle specimens were taken from
42 patients (22 male; 20 female) dying of non-muscular diseases
(age span 5-72 years) as controls. Of these specimens, 24 were
from the deltoid; 18 from forearm muscles; 23 from the quadri-
ceps femoris; and 29 from the gastrocnemius. All specimens
included skin, subcutaneous tissue and muscle, and were
prosected within 48 hours after death.

The clinical diagnosis of eosinophilic fasciitis was based on
the following criteria; 1) contracture and/or induration of mus-
cle with or without skin rash; 2) weakness and/or muscle pain;
3) eosinophilia in peripheral blood; 4) increase of erythrocyte
sedimentation rate; 5) increase of serum immunoglobulin (IgG).
The diagnosis was established if the first criterion, contracture
and/or induration of muscle, combined with two other criteria,
because many previously reported cases were not associated
with peripheral eosinophilia or hyperglobulinemia.

Biopsy specimens were taken from 15 patients of eosino-
philic fasciitis, 9 males and 6 females whose ages ranged from 8
to 50 years. The course of the disease varied from 4 to 72
months. The clinical and laboratory findings in these patients is
summarized and compared with those in 15 patients with
polymyositis in Table 1. Electromyography (EMG) was per-
formed in all 15 patients with EF. Myopathic changes were
demonstrated in 11, neuropathic patterns were detected in 3,
and one was normal. Ten patients were treated with steroids
and 7 improved.

The biopsy specimens in EF were from the following muscles:
1 pectoralis major, 2 deltoids, 2 biceps brachii, 4 forearm muscles,
2 quadriceps femoris, and 4 gastrocnemius. Five biopsies in-
cluded skin, subcutaneous tissue, deep fascia and epimysium,
and one biopsy did not include skin. The other 9 biopsies were
of muscle alone.

A clinical diagnosis of polymyositis (including dermatomyositis)
was based on weakness and muscular pain of the proximal

portions of limbs together with increased serum CK and/or
myopathic change on EMG. Patients with contracture and/or
induration of muscles were not included. Weakness and pain of
the proximal portions of limbs were presentin all 15, associated
with difficulty in swallowing in 8, low-grade feverin 3, Raynaud’s
phenomenonin 1 and rash in4. Serum IgG was determined in 10
and increased in 6. Serum CK was increased in 7 of the 15
patients. EMG was performed in 13, and showed myopathic
changes in 11, neuropathic alterations in 1, and a normal pat-
tern in 1. The sites of biopsy were as follows: 1 intercostal
muscle; 2 supraspinatus, 5 deltoid, 3 quadriceps femoris and 4
gastrocnemius.

For light microscopy, the specimens were fixed in 4% forma-
lin and embedded in paraffin. Routine sections were stained
with hematoxylin and eosin and van Giesen connective tissue
stain.

RESULTS

Cutaneous fascia consists of two portions: a superficial layer
of loose connective tissue extending between the dermis and
deep fascia, and a deeper thin but dense layer of connective
tissue near the epimysium (Figure 1).°> Of 94 specimens of
normal control muscle with covering skin, deep fascia and
epimysium were observed in 85, of which the deep fascia could
not be distinguished from the epimysium in 72 (Figure 2). The
deep fascia and epimysium presented as a thin, loose layer of
collagen fibres in 13 others (Figure 3). Among the 72 specimens
withdense deep fasciaand epimysium, 18 were from the deltoid,
12 from the forearm, 19 from quadriceps femoris, and 23 from
gastrocnemius. Among the 13 samples with thin and loose deep
fascia and epimysium, 3 were from forearm, 1 from quadriceps
femoris and 4 from gastrocnemius. In the remaining 9 speci-
mens neither deep fascia nor epimysium was found (Figure 4); 3
of these samples were from deltoid, 1 from forearm, 3 from
quadriceps femoris and 2 from gastronemius. Of 94 cases,
23.4% exhibited little or no deep fascia.

The histological findings in the muscle specimens of patients
with eosinophilic fasciitis and polymyositis are summarized in
Table II. Of particular note are the contrasts in thickening of
deepfascia, perimysium and endomysium, the degree of hyaline,
granular, floccular, and vacuolar degeneration, myofibre atrophy,
and inflammatory infiltrates (Figures 5-7). The EF cases, eosin-
ophils infiltrated mainly in the deep fascia-epimysium and

Table 1: Clinical Features and Laboratory Findings of Patients with Eosinophilic Fasciitis and Polymyesitis

examined  positive examined  positive
Clinical features cases cases Laboratory findings cases cases

EF PM EF PM EF PM EF PM
muscular contracture and induration s 15 11 0 eosinophilic count 15 12 7 0
contracture of muscle alone 15 15 2 0 erythrocyte sedimentation rate 12 7 6 5
induration of muscle alone 15 15 2 0 serum IgG 9 10 8 6
weakness and muscular pain 15 15 S 15 creatine phosphokinase (CK) 12 15 7 7
weakness of muscle alone 15 15 3 15 GPT 12 15 0 b)
muscular pain alone 15 15 3 15 urinalysis 10 15 0 2
difficulty in swallowing 15 15 0 8 EMG 15 13 1 11
Raynaud’s phenomenon 15 15 0 1 ECG 10 15 0 7
low-grade fever s 15 0 3 chest X-ray 10 15 0 0
skin rash (erythema) 15 15 2 4 respond to steroid 10 11 7 3
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Figure I — Diagram of a segment of the upper arm in cross
section to show the relationship between skin, superficial
fascia and deep fascia.

Figure 2 — Normal deep fascia-epimysium formed by a single bundle of
dense collagen fibres. van Giesen stain. X500

perimysium, and [ess commonly in the endomysium. Of the 11
of 15 biopsies in which eosinophils were demonstrated, the
intensity of infiltration was rated as mild in 3, moderate in 2,
strong in 2, and intense in 4.

Inflammation was demonstrated in all 15 muscle biopsies of
patients with polymyositis or dermatomyositis, in the perimy-
sium in 14 and involving the endomysium in all cases. While the
lymphocyte was the predominant inflammatory cellinall, eosin-
ophils were found in 5 biopsies, to a mild degree in 4 and
moderate in 1 (Figure 8). Histological findings are summarized
in Table 2.

DISCUSSION

In 22 of 94 control samples, or 23.4% of normal individuals,
the deep fascia is lacking. One may therefore conjecture that in
one-fifth of all cases of eosinophilic fasciitis, the pathological
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Figure 3 — Normal deep fascia-epimysium formed by a very thin and
loose layer of collagen fibres. H&E. X250.

lesion is not in the deep fascia alone, though in all 6 specimens
with skin and subcutaneous tissue in our series, the deep fascia-
epimysium was indeed thickened. Had the skin and subcutane-
ous tissue been included in the other 9 cases of fasciitis, there
might have been 2 or 3 specimens with no involvement of deep
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fascia owing to its absence. A question thus arises whether the Fo
deep fascia or the epimysium played a major role in forming the
dense bundle in 6 of the samples; the epimysium at least
contributed, even if deep fascia involvement was the main
component. Furthermore, 2 of the 6 specimens of fasciitis -
showed only slight thickening of the deep fascia-epimysium,
but severe thickening of perimysium and endomysium, another
argument against the view that only the deep fascia bears the
brunt. i

In the other 9 samples of fasciitis, detached from deep fascia-
epimysium, 6 showed severe thickening of perimysium and 3
only slight thickening of perimysium, while 6 showed slight
thickening of endomysium. Thus mysia, particularly perimysium,
make an important contribution to the pathology.

Of the 15 samples of fasciitis, there was degeneration of
muscle fibres of varying degrees in 14 specimens, 6 of which =
also showed atrophy and 3 with a perifascicular distribution. &
Besides the inflammatory infiltration in the deep fascia-epimysium
of 6 cases of fasciitis, a similar infiltration was observed in
perimysium of all 15 cases and in the endomysium of 10 cases.
The morbid change thus was not limited to the deep fascia, but
also involved epimysium, perimysium, endomysium and mus-
cle fibres. It may be concluded that the anatomical substrate of >
eosinophilic fasciitis is not deep fascia alone, but includes
mysia and muscle.

The discrepancy between our findings and those in pre-
viously reported cases is prominent. Reviewing the literature
reveals that most reports on the pathology of eosinophilic fasciitis

Figure 4 — Absence of deep fascia-epimysium. H&E. X250.

Table 2: Histological findings in 15 patients with eosinophilic fasciitis and 15 patients with polymyositis

eosinophilic fasciitis polymyositis
1 2 3 45 6 7 8 9 1011 12 13 14 15 1 2 3 45 6 7 8 9 10111213 1415
1 thickening of deep
fascia-epimysium 0 0 0 0 0 0 140 3+0 1+1+0 3+ 3+ 006000 O0O0OOOO0OTO0OO0OTO0OTO0TO0
I thickening of perimysium 3+ 3+ 1+ 2+ 34 1+ 1+ 1+ 24 3+ 3+ 3+ 3+ 3+ 2+ 24 — 1+ — 2+ — — 2+ 14+ 3+ — 1+ — 1+ 2+
11 thickening of endomysium 2+ 1+ — 1+ 1+ — 14+ — 2+ 3+ 3+ 3+ 1+ 3+ 2+ —_ —_- - — 2+ — — 1+ =3+ — 2+ — =2+
1V muscular degenerations
hyaline 3+ — — — 24 1+ 1+ — 24 24 2+ 24 — 2+ 2+ 1+ 14+ 1+ 3+ 14 2+ 14+ 2+ 1+ 14+ 14 3+ 2+ 1+ 2+
granular 24 — — 1+ 24+ — 24 14 24+ 24 24 3+ 14+ 2+ 24+ 24 24 3+ 34+ 24 24 34+ 24+ 3+ 3+ 24 3+ 3+ 24 3+
vacuolar 24 — — — 1+ — — — — 241+ 3+ — 1+ — e — 24 34 14+ — 1+ 14+ 34 24 14 24 3+ — 3+
floccular 414 — — 1+ — — — — — 24 2+ — — — 1+ 1+ 2+ 3+ — — 1+ — 2+ 3+ 1+ 2+ 2+ — 2+
phagocytosis 24 1+ 1+ T+ I+ I+ T+ T 24 24 14+ 2+ — — 1+ 24 24 24+ 34+ 24+ 14 24 1+ 2+ 2+ 2+ 2+ 24 3+ 2+
V  regeneration 24 — — — 1+ — 1+ 1+ 1+ 1+ 1+ 1+ 1+ — — 24 14+ 14+ 24+ 24 24 24 14 2+ 2+ 2+ 2+ 24+ 2+ 1+
VI muscular atrophy
general I+ — — — — — — — 24 2+ — 3+ — 1+ 2+ — 1+ 2+ 2+ 24 24+ 3+ 3+ 3+ 3+ 24 24 2+ 2+ 2+
perifascicular 0’| — — = — — — — — I+ — — 1+ — — 1+ = = — — — — — 4 — — — 1+ — 1+ 1+
VII cellular infiltrations
(lymphocytes and plasma cells)
subcutaneous tissue 00 0 0 0 0 3+40 340 2+ -0 0 3+ 000 0 0 O0OOOTUOTUOODO0OTO0OO
deep fascia-epimysium 00 0 0 0 0 240 240 3+1+0 — 3+ 0O 0 0 0 0 0 O0OTO0OTO0COTOO0OTUO0OTO
perimysium 3434+ 2+ 24 3+ 24 34+ — 3+ 3+ 34+ 3+ 2+ 3+ 34 2424 14+ 24+ — 3+ 34 14+ 14 3+ 1+ 3+ 24 2+ 1+
endomysium — 4+ — — 1+ 1+ 1+ — 2+ 2+ 1+ 1+ — 14+ 2+ 24 1+ — 1+ 1+ 24+ 24 14+ 14+ 34+ — 3+ 14+ — —
muscle 000’ §@— — — — — I+ 1+ — 1+ 14+ — 1+ 14+ — 1+ T4 2+ 14+ 2+ 14 24 24+ 14+ 24 24+ 2+ 1+ 1+ 2+ 2+
VI eosinophilic infiltration
mysiums 2424 — 1+ 4+ — — — 3+ 1+ 4+ — 3+ 4+ 1+ 24—+ —m — — — — — — — I+ — — —
muscle 00’’’ §§— = — — — — = — — — — 4+ — — — —_— — =t - — = - — I+ — — — — —
— = normal; I+ = mild; 2+ = moderate; 3+ = marked; 0 = not done.
eosinophilis were quantified according to the following scale:
1+ = 0-2/height-power field (HPF); 2+ = 3-S/HPF; 3+ = 6-9/HPF;4+ = 10 or more/HPF.
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Figure 5 — Case 12. Eosinophilic fasciitis. Granular, vacuolar andfloccular
degeneration is accompanied by inflammatory cells. H&E. X250.

Figure 6 — Case 12. Eosinophilic fasciitis. Atrophic muscle fibres follow a
perifascicular distribution similar to that of dermatomyositis. H&E . X 100.

)

¥ |

Figure 7 — Case20. Polymyositis. Thickening of perimysiumand endomysium.
van Giesen stain. X100.

&
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Figure 8 — Case 16. Polymyositis. Eosinophils in muscle are occasionally
found, though not the predominant inflammatory cell. H&E. X500.

were based on the histological study of the skin, excluding the
investigation of muscle and its mysia. Bennett et al reported
one case of eosinophilic fasciitis in which muscle was not
available for histological examination.'* Weistein and Schwartz
also reported a case of eosinophilic fasciitis with no muscle in
the biopsy specimen.? Tamura et al did not mention the status
of muscle in their case.!' Coyle and Chapman only described
the change of deep fascia without remarking on the condition of
muscle in their case.>* Moore and Zuckner similarly failed to
provide a description of muscle in their case.'? Patrone and
Kredich stated only that the changes were consistent with a
diagnosis of eosinophilic fasciitis.>> Some authors examined
only the most superficial portions of muscle;'* others only
studied a small fragment of muscle.'” Other articles reveal
interesting data, however. Fleischmajor et al reported 6 cases
of eosinophilic fasciitis in which muscle was essentially normal
in one, there was no necrosis of muscle in the second, and
muscle was not included in the investigation of the other four.?
Moutsopoulus et al reported 3 cases of eosinophilic fasciitis,
making no mention of muscle in the first, finding no lesions of
muscle in the second, and stating that muscle tissue was unavail-
able in the third.>” Most reports of eosinophilic fasciitis were
made by dematologists or rheumatologists who focussed on the
skin fascia, neglecting muscle and its mysia. We thus conclude
that the controversy between our view and that expressed in
the literature is only apparent, because the literature provides
insufficient data from which to generalize.

From our data in 15 cases of eosinophilic fasciitis and 15
cases of polymyositis and dermatomyositis, a question arises
whether these two groups really represent different disease
entities. Among the 15 cases of eosinophilic fasciitis, 11 patients
had muscular complaints clinically (5 with weakness and pain,
3 with weakness alone, and 3 with muscular pain alone), and in
14 varying degrees of muscular degeneration and/or myofibre
atrophy was demonstrated histologically. Of our 15 cases of
polymyositis and dermatomyositis, by contrast, there were 9
cases with focal thickening of perimysium and endomysium,
and 5 cases exhibited tissue eosinophilia. Serum IgG was increased
in 6 of 10 cases studied.
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Before the start of the present study, it had been accepted
that contracture and induration of muscle were distinguishing
clinical features of eosinophilic fasciitis. This misconception
led us to exclude all patients with contracture and/or induration
of muscle from the group of polymyositis. Barwick and Walton
reported 52 cases of polymyositis and reviewed another 100
cases from the literature; of these 152 cases of polymyositis, 39
had contractures. These features are therefore shared by both
groups. Dancea et al, in a comparative ultrastructural study of
eosinophilic fasciitis and eosinophilic polymyositis, found sim-
ilar changes in both cases.® We therefore propose that the
differences between eosinophlic fasciitis and polymyositis are
of degree but not of fundamental nature; it is logical to conclude
that they are closely related.
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