
POLYARTERITIS IN CHILDHOOD
BY

A. V. NEALE, M.D., F.RC.P.
(From the Department of Child Health, University of Bristol)

With increased study of the mesenchymal tissues
and their special reactions to toxic, infective, and
allergic factors, the parficular pathological grouping,
in regrd to the place in which the blood vessels are
dirctly involved, has been widely considered. A
considerable literature daling with the pathology
and the clinical miftations of polyarteritis has
shown clearly that the connective tissue eleents in
the vessel walls are, under certain conditions, highly
susceptible to inflammatory and necrotizing agents.
It must be admitted that the morbid anatomy has
been clearly -defined, and that cetain clnial and
experimental observations have lead to some support
for an etiological basis of allergy. Neverthekss the
precise relationships cannot be considered to be
fully understood. In fact it is quite evident that in
this field of pathology there is still ample scope for
classiation, and particuLaly so in as much as a
similar tissue response nism is concerned
a wide variety of clinical forms of disease. Poly-
artertis may in some cases exist as the only apparent
tissue manifestation, but in others there is a more
widespread nymal tissue reaction, and an
infinity of graduations may occur.
Teilum (1946), in discsing lupus erythematosus

disemninatus and related di , notes the peculiar
fibrinoid necrotizing proceses in free connective
tissue and in the walls of blood vessels together with
miliary epithelioid cell granulomata in the serosa;
he proceeds to consider 'a state of allergy induced
by specific processes of immnunity ' as a basis for the
issue chang. In contrast to lupus erythematosus
disinatues Teilum considers rmatic fever to
be etiologically and cinially a tye of specific
lesion. However, this author is mindful of the
close pathological relationship of lupus eythe-
matosus disinatus, polyarteritis and arteriolotis
granulomatosa (allrgica), and inlines to the view
that there is a group of ' para-rheumatic ' disease
of simila pathognesis and differt etiology, but
posse g in common a state of hypersensitivity to
bacterl toxins and all
The cinical and experimental observation of Rich

(1942) has ehluidated possible etiologal factors
involved in polyatritis nodosa. There is in the
experiments ample evidenc for Rich's confident
belef that arterialesons of this type are mnifesta-
tions of anaphylactic snsiivity. Undoubtedly

there are widely different types of sensitizing
antigens which have the potentiality of causing
polyartertis in man. Galan (1945), after experi-
mental evidence, is of the sme opinion. There is,
however, the necessary adjuvant factor of con-
stitutional and special tissue susceptibility which
tends to defy clinical recognition.

Linkage in pathology are revealed in the case of
rheumatic carditis associated with characteristic
polyarteritis nodosa (Neale and Whitfield, 1934).
Friedberg and Gross (1934) also describe four cases
of periarteritis nodosa in rheumatic fever in which
Aschoff bodies were demonstrable in the myo-
cardiumn Buckley (1946) points out that in the
Libman-Sacks syndrome vascular chang idenical
with those seen in polyarteritis nodosa are some-
times present, and he records an example in which
generalized vasculitis, in association with ulcerous
dennal changes, were present; he considered the
whole pathology to be a sequel to chronic focal
infection.
The experimental work of Selye (1946) is remark-

able in so far as it reveals, in certain animal, an
arterial reaction with nodular inflammatory changes
following injections of adrenal cortical steroid
hormone or anterior pituitary extract; this effect
is inteniie if the animal is receiving excessive
amounts of salt. Selye advances the view that in
some susceptible persons an overdosage of endo-
genous cortical hormone, such as may occur in
reaction to a sore throat, a nervous shock, or an
exposure to cold, etc., may detemine the occurrence
of tissue reponses istngishable from that of
rheumatic fever and periarteritis nodosa.

It is signiicant that eosinophilia is only exception-
ally present in childWood cases of polyarteritis
nodosa, and this bears no inhlert relationship to
the degree, extent, distribution, or the severity of
the lesions. In Wilmer's (1945) two very severe
infant cases there was no increase in eosinophils.
In a series of twenty-eight cases of pobarteritis in
children, two only also had asthma, whereas of
three hundred at all a with the same arterial
diseas, fifty-four had asthma and 94 per cent. of
these revealed hyper-eosinophilia (Wilson, 1945). In
the absence of associated asthma pobarteritis is
si cantly dis ted from eosmnophilic response.
Although the resech of Rich and others

have placed a definite alergic esponsibilit in
polbaitis, clinical observations are by no means
so cear, possily owing to in di es n
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POLYARTERITIS IN CHILDHOOD
assessing prodromal phenomena in the disease or
to the virtual impossibility of exploring sufficiently,
at a clinical level, allergic mechanisms of this order.
It is of some interest that polyarteritis in childhood
is rarely associated with any known common form
or type of allergy. This suggests that in poly-
arteritis a specially individualized arterial receptor
mechanism exists for allergen action. By and large,
the incidence of this unusual vascular susceptibility,
at any age group, appears to be considerably less
than the clinical allergies of other tissue systems.
From the clinical aspect no age group appears to

be immune in regard to arterial susceptibility and
the condition is probably not of great rarity in
infancy. The bizarre nature of the clinical manifes-
tations may well be confusing, but Wilmer (1945)
has described two cases of polyarteritis in the first
month of life. In each of these two infants sepsis
was present and the nature of the violent and ful-
minating course of the disease would indicate a
probable peculiarly inherent arterial tissue sensi-
tivity. The intensity of this susceptibility is revealed
in the case of a baby aged nine months who died
suddenly two months after an attack of acute
tonsillitis: the coronary arteries were severely
affected with nodular arteritis (Diaz-Rivera and
Miller, 1946).
Extended search will probably reveal that poly-

arteritis is more frequently present than is usually
considered. Moreover, there is a strong tendency
to some special sectional distribution of the arterial
inflammatory reaction in different patients or the
effects are dominantly represented in a particular
visceral, neural, or cutaneous zone. The prognosis
frequently depends upon the more particularly
individualized locality of the disease and, in fact,
clinical studies suggest that focal arterial reactions,
e.g. cerebral, renal, coronary, may be more devastat-
ing than quite extensive cutaneous involvement.
This tendency to a local dominance is well illustrated
by Malamud (1945), who describes a child aged
five years in whom polyarteritis selectively involved
the meningeal vessels with resultant cerebral damage
and decerebrate rigidity. Ophthalmoscopy may be
specially helpful; inspection of the choroidal
arteries may show fusiform aneurismal dilatations
(Goldsmith, 1946) or degrees of retinal detachment
(Sampson, 1945).
Although visceral involvement is rightly regarded

as a constant menace in polyarteritis, and Bradley
(1947) considers the outstanding and special danger
to the renal vascular mechanism, cutaneous lesions
may exist as the only apparent pathological distribu-
tion. Downing (1947) believes that the cutaneous
arteries are associately affected in 40 per cent. of all
cases, but it has no special dominance in any age
group.
On clinical and pathological evidence the disease

may have an exclusively subcutaneous localization.
Miescher (1946) described four examples of this
kind, and in one form the leucocytoclastic vasculitis
of the subpapillary vessels is likened to the papulo-

haemorrhagic exanthema of the type peliosis
rheumatica. In another, the appearances were
similar to that of a papulonecrotic tuberculide, and
yet in the others there were variable histological
appearances, sometimes approaching granulo-
matous changes.
The cutaneous type of polyarteritis nodosa may

reveal severely acute and alarming effects, more
especially owing to the possibility of ischaemic
necrosis. Veran (1945) observed massive gangrene
of the foot as a result of the disease in a baby aged
fifteen months, but in whom general recovery
occurred after several months' illness. Particularly
mutilating effects were observed by Galan in a boy
who developed gross necrosis of the abdominal
wall and gangrene of the terminal phalanges of the
fingers. In this case there was also a ilivedo
reticularis ' and a phasic variation of 0-10 per cent.
in the eosinophil polynuclear leucocytes. Despite
the severe cutaneous effects, slow but satisfactory
recovery occurred. Peripheral panarteritis following
scarlet fever is recorded by Hoyne and Smoller
(1941).
An appraisal of the clinical signs of the disease

in childhood (44 cases) revealed purpuric rash in
34 per cent., other rashes, including urticarial type,
in 27 per cent., and palpable nodules in 4- 5 per cent.
(Keith and Baggenstoss, 1941).
The cutaneous form of polyarteritis offers special

advantages in the clinical study of the disease.

Case Reports
Case 1. D.J.W. was a girl aged nine years, the

first child of two. There was no family history of
disease. The child's past history was one of
pertussis and measles only. In May, 1943, the
present illness began. The child developed a fairly
severe acute streptococcal tonsillitis with moderate
submaxillary adenitis. A few days later' rheumatic'
pains commenced in the shoulders, back and legs,
and shortly afterwards an ' unusual ' skin rash made
its appearance. The child felt generally ill and
remained in bed until admitted to hospital. Under
hospital observation it was clear that a somewhat
unusual syndrome was present. She was irritable
and in continued discomfort and had variable limb
pains. The two outstanding visible signs were the
persistent flexural position of the limbs in bed and
a very marked mottled rash all over the body,
especially marked on the limbs. The rash was
similar to that of 'cadaveric staining ', and was
striking in so far as the face was also affected and
the intensity varied from day to day, sometimes
being peculiarly prominent and unlike any other
known rash. There was a fluctuating appearance
and disappearance of subcutaneous tender nodules
which left no doubt that the subcutaneous arteries
were affected by acute focal, nodular, and inflam-
matory changes. There was never, in this girl, any
evidence of tissue or skin necrosis, which presumably
indicated that the arterial lumen was in no area
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ARCHIVES OF DISEASE IN CHILDHOOD
obliterated. There was no evidence at any time of
any arterial disease in the deeper structures or in the
viscera. Repeated examination revealed no evidence
of renal involvement and the heart remained
clinically and electrocardiographically normal. The
outstanding clinical feature was the persistent rash,
traces of which can still be seen (three years later).
Considerable general wasting accompanied the
illness, and over an observed course of eight months
(May, 1943, to February, 1944) there was an
undulating pyrexia with maximal levels around 1030.
The pulse rarely reached above 120 and the
respiratory rate was 30. There was no abnormal
sweating. There was a persistnt lucocytosis of
15,000 per c.mm., but eosinophils were never more
than 4 per cent. Blood cultures were sterile.
A biopsy of the skin (forearm) was done on

March 14, 1944. The majority of the arteries in the
subcutaneous tissue, and in a lesser degree those
of the cutis vera, showed severe pathological
changes. There was proliferation of the sub-
endothelial connective tissues of the intima,
necrobiotic changes of the media, and proliferation
of the vascular granulation tissues of the media with
much disarrangement of the muscle fibres. The
cellular infiltrations consisted of neutrophil poly-
morphs, lymphocytes, monocytes, and a few
eosinophils. The infiltration extended sometimes
throughout the whole vessel wall and often diffrusely
into the perivascular connective tissue. Foci of
extensive necrosis were seen in the perivasular tissue,
and a form of giant cell granulation tisse could be
seen in some areas. There was occasional dis-
ruption of the muscle fibres. The pictue was that
of panarteritis nodosa.
From time to time the child had severe limb pains

and very strongly resented being handled or moved.
Skin nodules appeared and disappeared, and the
who illness presented considerable phasic vari-
ability. Many symptomatic remedie were pre-
scrbed, but it seemed clear that the diseas was
refractory. In view of the possibility of retained
tonsil sepsis, tonsillectomy was performed, but no
appreciable improvement occurred. Three months
later a very severe exacerbation of all the symptoms
and signs appeared with some oedema of the feet.
The mesh-like general rash and erythematous
nodular foci again became prominent. The clinial
progress indicated a waxing and waning of arteritis
nodosa of cutaneous form.

After a prolonged stay in hospital, gradual
improvement occurred, although limb pains occurred
when she was unduly warm in bed. The rash
gradually diminished.

In the following two years occasional crops of
periarterial nodules made their appearance and were
usually accompanied by limb pains and some days
of immobility. Finally, in 1945, she semed to be
free from all effects of the prolonged illess. One
year later she developed diphtheria and was given
adequate doses of anti-serum without any adverse
effects. In 1948, at the age of thirteen years, she

was cliicaly well. Puberty occurred normally and
menstruation appeared.

Case 2. H.J. was a boy aged eight years and the
fifth child of seven. There was no family history
of disease, and the child had a past history of
measles only.

This boy was admitted to hospital in June, 1943,
seventeen days after a sore throat, and actually
during the same time as the previous case. The
clinical picture at that time was identical. Thirteen
days before admission he had received sulphonamide
and three days later a Macular rash appeared all
over the body and also numerous red-purple focal
swellings. Pains in the joints, varying in the manner
of rheumatic fever, also occurred. There was no
evidence of any visceral disturbance.

Histology of a subcutaneous nodule confirmed
the diagnosis of periarteritis nodosa. The blood
showed a fluctuating neutrophil leucocytosis,
reaching a maximum of 21,400, but at no time did
the eosinophils exceed I 5 per cent.

This boy was particularly troubled with limb
pains, and on several occasions temporary joint
swellings with small effusions appeared. Clinically
the intensity of the disease was more severe in this
case. The ' mesh-work ' erythema was very marked
and quite prominent on the face. The feet were
swollen and very painful and there were many
subcutaneous nodules along the course of the
arteries. The heart was clinically normal and
electrocardiograms were normal. A variable
pyrexia with maxima of 103° continued over many
weeks. Intensive doses of penicilln had no favour-
able effect, and sulphathiazole was given without any
response. Over a period of one year the disease
varied in intensity, but eventually he became
ambulatory and comfortable, and his mother
thought he was very well. However, a few cutaneous
arterial nodules continued to appear at intervals and
the ' cadaveric ' staining on the limbs was persistent.
Eighteen months after the onset the boy was gaining
weight and had no symptoms, but he had clearly
not reached a phase of real health. Three weeks
later he had a 'cold ' and a recurrence of the
previous limb pains and a marked accentuation of
the cutaneous erythema. His condition quickly
deteriorated and necrosis appeared in the fingers
and in some other skin areas. Necropsy revealed
no evidence of any visceral involvement in the
arterial disease. There was no tonsil sepsis or any
other evidence of active focal infection. There was
no renal pathology.

Disass
These two cases of polyarteritis indicate (1) that

the disease reaction may be apparently confined to
a particular section of the arterial system; (2) that
such pathological response may have a prolonged
and clinically fluctuant course and be compatible
with a satisfactory recovery without sequelae; or,
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POLYARTERITIS IN CHILDHOOD 229
(3) by an acute exacerbation, lead to quickly
spreading ischaemic necrotic changes.
The clinical features of the dermal form of

arteritis are distinguishable more particularly by the
occurrence of painful nodular swellings visible and
palpable in the skin. The arterial nodules may be
extremely numerous and yet apparently the incidence
of intra-arterial thrombosis is minimal. This is
particularly indicated in the case of D.J.W., in whom
it was not possible at any time during her relapsing
illness of many months to detect any effects arising
out of lumenal occlusion. The type of generalized
rash is peculiarly characteristic in its meshwork of
bluish discoloration and resemblance to that seen
in cadaveric staining; this is most marked on the
lower limbs and is very persistent throughout, and
for some time after the active phase of the disease
has subsided. In the two cases here recorded the
face showed a variable general swelling in relation-
ship to the periodic intensification of the rash.
The mucous membranes were unaffected but
conjunctival suffusion was present.
No definite etiological factors were discovered,

but in each case the arteritis was preceded by rather
severe sore throat, so that bacterial toxaemia was
probably causally related. In neither case could any
definable allergic susceptibility be established in an
individual or familial basis. The bouts of fever
may be merely related to pyrogenic products in the
necrotizing arteritis.

Treatment
The life history of the disease and its refractory

nature to any known specific therapeutic measure
reduces the treatment to symptomatic remedies for
pain, insomnia, etc. The tendency for lower limb
contractures, owing to prolonged decubitus immobi-
lization, must be overcome by suitable temporary
splinting. The peripheral vascular ischaemic effects
might be in part remedied by nicotinic acid.
Benadryl and other anti-histamine drugs have also
received clinical trial, without, however, any
detectable effect.

aummry
Some considerations of the possible etiological

relationships in polyarteritis in childhood are
presented and two cases of the 'dermal ' form are
recorded. A prolonged illnes, with an ever-present
menace of possible visceral involvement, was
successfully negotiated and clinical recovery without
sequelae occurred in one child. In another child the
prolonged and variable clinical course seemed to
have reached a favourable outcome, but unexpect-
edly a sudden and intense relapse quickly progressed
to acute obliterative cutaneous arteritis and spread-
ing ischaemic necrosis.
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