DERMATOMYOSITIS!

A Discussion of the Recent Literature and Report of Two Cases
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ITH the advent of modern labora-

tory techniques, new light is thrown
on the diseases of muscle. Prominent
among muscular disorders is a large and
important group which is closely allied
to the collagen diseases. Dermatomyo-
sitis, formerly considered rare by many
authors, has been reported in the litera-
ture with increasing frequency and has
become an important member of this
group of collagen disorders. This paper
is a report and comment on two cases
of dermatomyositis.

Case REPORrTS

Case 1. This is a 27-year-old negro
female who was well until two months
prior to hospital admission. She was
admitted to Chicago Wesley Memorial
Hospital on 7/3/57. The first evidence
of illness was a progressive bilateral and
symmetrical weakness of the arms and
legs and generalized muscle aching. The
weakness was more noticeable in the
proximal rather than in the distal por-
tions of the extremities, although the
latter were also involved. She complained
of slight difficulty in swallowing and gen-
eral malaise. There was no history of
chills, fever, infection or skin disease.
There was no family history of such
illness.

Examination revealed a thin, febrile
negro female who appeared chronically
ill. She was unable to turn in bed and
there was profound weakness of all ex-
tremities. She was unable to lift her
head from the pillow. The muscles most
profoundly involved were the sternoclei-
domastoids, the deltoids, pectorales, tra-
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pezii, supra- and infraspinati, the biceps,
triceps, quadriceps femoris and the ham-
strings. The involvement was symmet-
rical.  There were no fasciculations.
Respirations were adequate. Swallowing
was done with slight subjective difficulty.
Cranial nerves were otherwise intact.
The deep tendon reflexes were absent
throughout. The Hoffman sign was pres-
ent bilaterally. Coordination was good
except where limited by weakness. There
was generalized muscle tenderness, espe-
cially in the deltoids. There were no
skin lesions. Muscle tone was generally
decreased and the muscles had a flabby,
doughy consistency. Sensory examina-
tion was normal throughout.

There was a grade two rough systolic
murmur over the entire precordium. The
heart tones were distinct. The liver edge
was barely palpable. No spleen or other
organs or masses were palpable.

Laboratory Data: X-rays of the chest,
esophagus, hands, knees, ankles, feet,
colon, stomach, duodenum were all re-
ported to be normal. No subcutaneous
or muscular calcifications were seen on
any of the films.

The white count was consistently ele-
vated, ranging between 12,000 and 18,000
cells per cu. mm. The differential count
was normal except for an original eosin-
ophilia of 129, which fell to 5.5, after
therapy. No sickling was noted. The
sedimentation rate was consistently ele-
vated. Urinalysis revealed proteinuria, a
few red and white cells. Seven L. E.
preps were negative. Serum transaminase
is shown in Table I (normal values are

TABLE I

SERUM TRANSAMINASE
7/11/57 7/29/57 8/11/57 9/27/57
850 890 420 110
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TABLE II
LIVER PROFILE STUDIES

Test

Thymol turbidity

Cephalin Floculation
Alkaline Phosphatase mg. %

B.S. P. %

Total Protein gm. 9 6.10
Albumin gm. %, 3.2
Globulin gm. 9 2.9

Cholesterol mg. % 14

~STwwe
(=N N

7/5/57 7/11/57 8/3/57 8/22/57 9/5/57 9/16/57 9/19/57

20.3 25.5 20.2
3+ 4+
16.1 8.69
2.2% 4.8%
6.5 7.91
3.3 2.52
3.2 5.39

up to 50 units). Spinal fluid transaminase
was 13.5 units on 7/11/57. Urine por-
phyrins were all negative. ASO titer was
negative. Spinal fluid examination re-
vealed an opening pressure of 180 mm.
of water and after removal of 10 cc. of
cerebrospinal fluid the pressure fell to
146 mm. of water. Spinal fluid protein
was normal; the gold curve was flat;
there were no cells, and the serology was
negative. Creatine clearance tests re-
vealed an increased excretion of Creatine.
B.M.R. studies were plus 549, and plus
60%. Protein bound iodine was 3.8
micrograms per 100 ce. Radioactive
1odine uptake studies revealed a 24-hour
uptake of 47.5, a conversion ratio of
16.19%. This is in the upper limits of
normal. An electrocardiogram was nor-
mal. See Table II for liver profile studies.
Serum electrophoresis studies done on
10 /2 /57 are given in Table III.

Electrical Testing: Electrodiagnostic
studies of the right biceps and deltoid
muscles revealed a rheobase of 8 milli-
amperes and a chronaxie of 10 milli-
seconds in both muscles. The repetitive
stimuli curve was ascending with a tet-
anus ratio of three. Electromyographic
studies of both muscles showed no fibril-
lations or fasciculations. There were
many action potentials present during
voluntary motion.

Muscle Biopsy: Muscle biopsy revealed
a moderate number of inflammatory cells
composed of segmented neutrophils and
occasional lymphocytes. Round cells
were seen infiltrating the individual
fibers. These were particularly prominent
around the small vascular spaces. There
were degenerative changes of the indi-
vidual muscle fibers, swelling of the

sarcoplasm and in some areas perifora-
tion of the sarcolemmal nuclei. The sar-
coplasm of the cells was generally eosin-
ophilic in staining quality. In other areas,
where the nuclei were proliforating, the
sarcoplasm was slightly basophilic.

Hospital Course: The patient was
placed on 30 mg. of Meticorten daily.
When the muscle tenderness subsided,
physiotherapy was begun. She showed
a gradual improvement in her general
condition and regained much of her
strength. The entire hospital stay was
uneventful except for an attack of acute
cholecystitis on 8 /9 /57. This was treated
conservatively. Cholelithiasis was re-
vealed on a subsequent cholecystogram.
Throughout the hospital course she main-
tained a low-grade fever. The patient
was discharged from the hospital on
9/5/57.

Nine days after discharge, she returned
to the hospital with a six-day history of
recurrence of generalized weakness, dys-
phagia, generalized muscle tenderness and
malaise.

Physical findings were essentially the
same as on the previous admission and
the picture was that of an exacerbation
of the former condition. Again, there
were no cutaneous lesions. Laboratory
findings at this time are incorporated in
Table I.

TABLE III
SERUM ELECTROPHORESIS STUDIES

Pt. (Gm.9;) Normal (Gm.%)
Albumin 1.40 3.2-3.7
(ilobulin
Alpha 1 0.26 0.3-0.5
Alpha 2 0.97 0.7-1.0
Beta 0.69 0.0-1.1
Gamma 4.59 1.1-1.6
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Treatment was continued with 30 mg.
of Meticorten daily, and again physio-
therapy was employed when the muscles
were no longer tender. The patient made
a good recovery. There was considerable
return of strength. She was discharged
on 10/13 /57, able to walk and to use
her upper extremities for most ordinary
tasks.

Case 2. This patient is a 45-year-old
white female who entered Chicago Wes-
ley Memorial Hospital on 12/17 /57 for
an evaluation of generalized weakness
present since 1952.

Six years prior to admission the patient
experienced a rather sudden onset of
fatigue, malaise, and pain in the thighs.
There were no precipitating factors.
Weakness, especially of the legs, followed
a day later. She received a shot of peni-
cillin which produced an allergic reaction
and which was followed by more severe
pain in her thigh muscles, accentuated
by movement. She had a low-grade fever.
The symptoms progressed so that in a
few weeks she was unable to walk. These
events were accompanied by a swelling
of her ankles and thighs with redness of
the overlying skin. These latter changes
soon subsided.

The patient has remained weak, un-
able to walk without assistance. During
the summer of 1957 she contracted an
upper respiratory infection. Subsequent-
ly, the muscular weakness increased so
that soon she was unable to sit up with-
out assistance and could not get out of
bed at all. Her weight has fluctuated.
She lost 10 pounds of weight during the
summer of 1957.

A positive serology was discovered in
1942 on routine examination. She was
treated with Neosalversan and penicillin
for three years. In 1945 her blood serol-
ogy was negative. The spinal fluid serol-
ogy was not determined. (Surgical his-
tory includes an appendectomy in 1949
and a hysterectomy for fibroids in 1953.)

A review of systems revealed that dys-
phagia had been present intermittently
for six years and blurred vision had been
noticed on occasion for one year prior
to admission.

The family history was negative for a
similar disease.

Physical Examination: The physical
examination revealed a hirsute bronzed
woman who appeared chronically ill.
There was generalized wasting of the
musculature. The temperature was 99.41.
orally. The skin around the fingernails
was atrophic, shiny and fissured. There
were non-pigmented striae in the skin
over the lower thighs. The skin over the
thighs was warm to touch; indeed, it was
hot over the left knee.

Neurological Examination: There were
no cranial nerve deficits. All modalities
of sensation were intact to careful exam-
ination. There was some ataxia on the
finger-to-nose test bilaterally, but it was
felt that this was due to weakness.

Detailed muscle evaluation revealed
profound weakness and atrophy of the
following muscles: triceps, biceps, fore-
arm muscles, including the brachioradi-
alis and pronators of the wrist, and the
small muscles of the hands. Similar find-
ings were obtained in the examination of
the abductors, adductors, internal rota-
tors and external rotators of the thighs,
in the quadriceps, hamstring muscles,
triceps surae and the invertors and
evertors of the feet. The pectoralis major
muscles were similarly affected. The
supinators of the wrists and the deltoid
muscles were only a little stronger. The
rectus abdominus, psoas complexes, dor-
siflexors of the feet and the right extensor
hallucis longus were moderately weak.
The only muscle tested that was even
moderately strong was the left extensor
hallucis longus. The patient was unable
to walk or even to sit up alone. She was
able to comb her hair and feed herself
with difficulty. All muscle deficits men-
tioned above were bilateral and quite
symmetrical. All limbs were hypotonic.
No fasciculations were observed and no
clonus was elicited. The deep tendon
reflexes were absent, even with reinforce-
ment, except for a trace of the left triceps
and both knee jerks. There ‘were no
pathological reflexes.

Laboratory Studies:
Electrodiagnostic  Studies are shown
in Table IV. ~
Electromyographic studies: In all three
muscles studied i Table 1V, there was
no activity at rest. On motion, action
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TABLE IV

Right Biceps

Rheobase (ma.) 8

Chronaxie (msec.) 20
Tetanus Ratio 5
Repetitive Stimuli Flat

Right Ext. Dig. Comm.  Right Tibialis Ant.

10 10

less than 1 5
3 3

Flat Flat

potentials were present with a duration
of 4 msec. and an amplitude of 150 mv.
No fibrillation potentials were seen.

A lumbar puncture was done. The
opening pressure was equivalent to 165
mm. of water. After 10 ce. of fluid had
been removed, the pressure fell to 90 mm.
of water. The spinal fluid protein was
37.5 and 30.5 mg.% in tubes I and III
respectively. The colloidal gold curve
was flat. The serology was negative.
There was 1 monocyte in the spinal fluid.

An electrocardiogram showed prema-
ture ventricular beats, but was otherwise
normal.

The chest x-ray was normal.

Blood chemistries: I'BS 80 mg.%:;
NPN 16.1 mg.%; calcium 5.0 mg.%:;
phosphorus 1.6 mg.%; total protein 7.7
gm.9%: albumin 3.6 gm.%:; globulin 4.1
em.%: sodium 138 meq./L.; potassium
448 meq./L.; chloride 104.1 meq./L.;
BSP 59 retention at 45 min.; transam-
inase 94 units: electrophoresis of the
serum proteins: albumin 2.6 gm.%:; al-
pha, .3 gm.%; alpha, .9 gm.9%,; beta .8
em.9,: gamma 3.1 gm.9; creatinine:
0.8 mg.%.

Hematology: WBC were always nor-
mal. On two determinations there was
a 39, and a 69, eosinophilia. Three LE
preparations were negative. Sedimenta-
tion rate was 38 mm. per hr.

Urine studies: Three porphyrin deter-
minations were negative.  Urinalysis
revealed 20 to 30 WBC /hpf. A urine
culture grew out E. coli communis. Crea-
tine tolerance tests: In €50 cc. of urine
excreted in 24 hours there was 253 mg.
of creatinine and 423 mg. of creatine.

BMR was —59%,.

Hospital Course: A muscle biopsy of
the left biceps was performed on 1 /4 /58.
Microscopie sections of the tissue revealed
dilated vascular channels surrounded by
infiltrations of round cells and proliferat-
ing fibroblasts. These infiltrations ex-
tended among the muscle fibers.

The patient was placed on Meticorten
2.5 mg. b.i.d., Chloromycetin 250 mg.
q.i.d. and one capsule of Surbex with ('
daily. Physiotherapy was begun. The
improvement in muscle strength was
slight.

Discussion

Pathology: The pathology of dermat-
omyositis was first desceribed by Wagner
in 1863 (25). He stated that this disease
was a ‘rare disease”” and reported a case
originally diagnosed as periostitis of the
upper extremities. Grossly there was
patchy atrophy of the muscles with
linear hemorrhages. Microscopically the
muscle fibers were undergoing waxy de-
generation. There was proliferation of
the sarcolemmal nuclei and infiltration
of the interstitial tissues with round cells.
Wagner believed this to be a primary
disease of muscle. The pathology of
dermatomyositis has been described more
recently by Aird (1). Grossly the muscles
are pale with small hemorrhagic spots.
Early the muscles are swollen; later they
are shrunken, firm, fibrotic, and may be
friable. Microscopically, there is first a
patchy, non-specific inflammatory reac-
tion. There follows a proliferation of the
sarcolemmal nuclei with loss of the trans-
verse striations and separation of the
myofilbrils. Following this there are de-
generative changes consisting of frag-
mentation, vacuolation, capillary thick-
ening, serous exudates, phagocytosis,
cellular infiltrates, hemorrhages and vas-
cular occlusions. Finally, there is fibrous
replacement with involvement of neigh
boring nerve endings, subcutaneous tissue
and skin.

The pathology of the skin is grossly
one of subcutaneous edema. Microscop-
ically there are perivascular round cell
infiltrations in the cutis (18). The inter-
stitial lymphorrhages are thought to be
a secondary phenomena, the purpose of
which is the phagoceytosis of degenerating
muscle fibers (2).
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Etiology: The etiology of dermatomy-
ositis has been discussed for almost a
hundred years and still has not been
determined. Many etiologic factors have
been suspected. Among these are viruses,
allergic phenomena, reactions to various
drugs such as penicillin (13), malignancy
(21, 24, 5), infection, reticuloendothelial
disturbance (23), and protozoa (11), to
mention a few. In recent years, evi-
dence has accumulated which places
dermatomyositis among the so-called col-
lagen disorders (12). Nevertheless, the
etiology of dermatomyositis, and indeed
the other collagen diseases, remains ob-
seure.

Symptomatology: The clinical picture
of dermatomyositis is frequently that of
an acute febrile illness, accompanied by
malaise, weakness and myalgia. How-
ever, the illness may be subacute with
an insidious onset of muscular weakress
and pain. The course is usually progres-
sive and muscular involvement may vary
widely in location and severity. The
proximal musecle groups are more often
involved than the distal. Muscular in-
volvement may involve the pharyngeal,
palatal, laryngeal, diaphragmatic inter-
costal, ocular, and cardiac muscles, in
order of frequency (18). This involve-
ment gives rise to the varied symptoma-
tology of dysphagia, dysphonia, dyspnea
and diplopia. There also may be pares-
thesias, hyperesthesias, numbness and
pain. The deep tendon reflexes are usual-
ly decreased or absent. As the disease
progresses, there is generalized muscle
wasting, weight loss and inanition. The
course of the disease is characterized by
remissions and exacerbations which may
be as much as two years apart. Approxi-
mately 509, of the patients die within
the first two years. If the patient lives
six years, it is unlikely that he will suc-
cumb to this malady. Death is usually
due to respiratory failure, pneumonia,
pericarditis, or myocardial dilitation.
The disease must be differentiated from
progressive muscular dystrophy, trichin-
osis, scleroderma, lupus erythematosis,
polyneuritis, myasthenia gravis and acute
rheumatic fever, to mention a few.

Diagnosis:  Although the clinical pic-
ture is distinctive, the physician depends

heavily on laboratory studies for con-
firmation of the diagnosis.

The white count is commonly elevated,
rarely above 20,000. The differential
count reveals an eosinophilia in about
259, of the cases (12). The sedimentation
rate is elevated and, as the disease pro-
gresses, anemia develops.

The urine frequently shows evidence
of a systemic disease, and contains pro-
tein, white cells, red cells and occasionally
casts. Urine creatine is elevated as shown
by the creatine tolerance tests.

The serum glutanic oxalacetic transam-
inase has been shown to be elevated to
exceedingly high levels (19). However,
spinal fluid transaminase has been shown
to be unrelated to the serum transaminase
level and does not rise in dermatomyo-
sitis (14). The total serum protein is
elevated, with the albumin-globulin ratio
reversed. Electrophoresis of the serum
proteins reveals an increased gamma glob-
ulin fraction. It is the elevation of this
fraction which accounts for the high
serum globulin and elevated total protein.
There are frequently alterations in the
liver profile indicating parenchymal dam-
age (i.e., elevated thymol turbidity, ceph-
alin flocculation, ete.).

In an acute episode it is not uncommon
to find the basal metabolism rate elevated
in the face of normal radioactive iodine
uptake studies and normal protein-bound
iodine determinations (9).

Spinal fluid studies are generally nor-
mal. Roentgenograms in the acute phase
are normal. In the chronic phase one
may see calcium deposits in the muscles
and subcutaneous tissues, with or without
an associated osteoporosis.

The electrocardiogram may show vary-
ing degrees of myocardial damage.

Electrodiagnostic and electromyo-
graphic studies while not diagnostic are
frequently helpful. The electromyo-
graphic studies show an increased irrita-
bility of muscle to insertion of the needle
electrode and fibrillation potentials at
rest. In voluntary motion there is an
increased number of motor unit poten-
tials, relative to the strength of con-
tractions, than would obtain in normal
muscle.  Finally, there is an increased
proportion of sharp spikes and polyphasie
potentials of low amplitude (9). Electro-
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diagnostic studies will reveal evidence of
peripheral nerve involvement, usually
incomplete, if the process has involved
the nerve endings in the muscle.

Muscle biopsy is an invaluable adjunct
in the diagnosis. Changes will be found
as described above, compatible with the
phase of the disease.

Treatment: There is no specific treat-
ment for dermatomyositis. Therapy must
be symptomatic, supportive and rehabil-
itative. An important cornerstone in
therapy is the adrenal cortical and cortico-
trophic hormones. ACTH may be given
intramuscularly in divided doses of 80 to
120 mg. daily. In acute dermatomyositis,
20 to 40 mg. may be given intravenously
over a 12-hour period (12). Cortisone
may be used. More recently Meticorten
has been employed in doses of 20 to 40
mg. daily in divided doses. The best
results with steroids are obtained in acute
fulminating cases. Results in chronic
cases are less dramatic, though steroids
are still of value (16). Testosterone pro-
prionate in oil may be given intramus-
cularly twice weekly in doses of 50 mg.
each. Aspirin is used freely for pain and
fever.

On empiric grounds, many therapeutic
agents have been reported to be of value.
These include penicillin (1). There are
reports of penicillin precipitating, exacer-
bating, and alleviating the disease. At
the present time, penicillin cannot be
considered an important chemotherapeu-
tic agent in the treatment of dermatomy-
ositis.

Another cornerstone of treatment is
physiotherapy and rehabilitation, to pre-
vent contractures of fibrosed muscles and
to make best possible use of the remain-
ing, healthy muscle fibers.

Finally, the patient must be contin-
ually encouraged and supported through
the course of this chronic illness. The
physician must continually maintain an
attitude of optimism to provide hope to
the patient who has a potentially crip-
pling disease.

Comment: The two cases herein pre-
sented are the antipodes of this disease.
The first case is one of acute dermatomyo-
sitis in which the skin changes were min-
imal. The presence of multisystem in-

volvement, as evidenced by the hepatic,
renal, and hematologic abnormalities,
together with generalized muscular pa-
thology, places this case in the group of
collagen diseases. Clinically, however, it
falls into the nosologic group of the poly-
myositidies. More modern thinking is
that the basic pathology of acute derm-
atomyositis and acute polymyositis is the
same: a disorder of collagen (1, 2). If
the clinical involvement is chiefly mus-
cular, the term polymyositis may be used.
When there is additional involvement of
the skin, the term dermatomyositis is
more applicable (3). Likewise, there are
associated conditions of neuromyositis
(22) in which there is involvement of
both muscle and nerve endings, and,
finally, fibromyositis in which the in-
volvement includes muscle and connec-
tive tissue hyperplasia.

The second case represents the end
stage of this collagen disorder. It may
be correctly termed a chronic dermatomy-
ositis or a chronic polymyositis. Some
authors prefer to use the term chronie
polymyositis for similar changes in mus-
cle, secondary to a variety of systemic
disease including neoplasm (2).

Although not present in either of our
cases, calcinosis universalis is frequently
associated with chronic dermatomyositis
(5, 10).

Many authors have reported the
coexistence of malignant disease with
dermatomyositis (21, 24, 5). These two
entities may appear one before the other,
or simultaneously. This association was
present in 6.7% of a large series of cases
(5, 21).

In acute fulminating diseases of the
muscle, the serum transaminase rises to
great heights and is proportional to the
activity of the destructive process. Levels
may be low or normal in chronic, though
disabling, muscle disease (19). This is
well illustrated by our two cases. The
serum-transaminase was eight times nor-
mal in the first case, falling to a two-fold
elevation after treatment with Meticor-
ten. In the second case, though the
patient was severely disabled, the level
of transaminase was not even twice
normal. Thus, the serum transaminase
may be used both in the differential
diagnosis of muscular and neural diseases,
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and to follow the course of the disease
and the results of therapy (19).

The elevation of the basal metabolism
rate in acute polymyositis has been con-
sidered an important diagnostic finding.
This occurs without concomitant alter-
ation in other tests of thyroid function
(9). The reason for the increased basal
metabolism rate in this disease is yet to
be elucidated. However, it is likely that
this increase in basal metabolism rate is
a reflection of increased oxygen consump-
tion not related to thyroid abnormality.

The elevation of the serum gamma
globulin is present in both of our cases
and is a manifestation of reticuloenco-
thelial activation. It bears further study.
The eosinophilia is a well-known finding,
oceurring in the collagen disorders and
allergic phenomena.

SUMMARY

1. Two cases of dermatomyositis have
been reported.

2. The basic pathology of dermatomy-
ositis, polymyositis, neuromyositis and
fibromyositis has been described and
discussed. They are allied diseases and
are considered part of a large group of
collagen disorders.

3. A discussion of the nosology, labora-
tory findings and treatment of dermat-
omyositis has been presented.
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