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THE OCCURRENCE OF
INFANTILE PARALYSIS IN MASSACHUSETTS IN 1909

REPORTED FOR THE MASSACHUSETTS STATE BoakD oF HEALTH BY RoBExt W, LOvETT, M.D.,
BosToN.

The medical profession of to-day is confronted with the task of con-
gtructing a new literature on the subject of infantile paralysis. What
was written five vears ago is to-day largely out of date, and the standard
text-hooks cannot naturally present the latest point of view so rapid
has been the recent progress of our knowledge in regard to this disease.
The chief contributors to this rapid advance have been, first and fore-
most, Flexner and Lewis in demonstrating the etiology, Wickman, of
@weden, in giving us a new sympiomatology and defining types not
before recogmized, and Harbitz and Bcheele, of Norway, in formulat-
ing the pathology.

The present paper will consist, first, of a condensed report of the
recent progress of our knowledge with regard to the disease, and, secondly,
of the data obtained with regard to the disease in this State in 1909 by
the State Board of Health.

I. REPORT OF PROGRESS.

The most important step in our knowledge of the disease consists in
the establishment during the past year of its infectious character by
geveral observers. With the ability to produce the disease in monkeys
by inoculation, there has been given the opportunity to study its etiology,
Bymptoms and pathology, which opportunity did not exist before.

¥ Portlons af this report wors rend In ahatraat bofons & folnt sesslon of the Ameriean Orthopeidle
i Pediatrie Socleticaln Washlogton on May 4, 1000, and befors the Massachusetts Medioal
woclety in Boston, June 8, 1010, Reprinted from the * Boston Medleal and Surgieal Journal,"
iy 14, 1810,
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cases may have acquired their infection when the disease was prevalent
in August and September. The ordinary incubation period in human
beings is not known. It is generally stated as from one to fourteen days.

TMMUNITY.

One attack of the disease apparently confers immunity to future
attacks.w, 10, 3, 42  This i the accepted clinical history in human beings,
and has been found to be the case in monkeys incculated experimentally.

Active immunization in monkeys has been secured by the repeated
injection of small doses of virus, after which a full dose has had no
affect.”

Passive serum protection has been obtained by mixing with an active
dose of the wirus an equal amount of the blood serum of a recovered
monkey, which neutralizes the effect of the virus, and in the same way
the blood gerum of children who have recovered, when mixed with the
virus in proper proportions, nentralizes its effect’? Attempts to secure
a nentralizing serum from horses who have received repeated injections
of virus have not been successful, Even if we had at hand a therapeutic
gerum for thiz disease, it must be evident that soch a sernm to be of
use must be used early in the disease, and at present our diagnostic
knowledge iz not sufficient to enable us to use it before the destruction
eccurs in the cord. The diagnosis is now rarely made before the pa-
ralysis occurs, and a better knowledge of the early symptoms and diagmos-
tic gigns of the disease is ome of our most urgent needs, and indicates
the line in which our investigation for the present year should progress.

Diagwosis,

In the matter of clinical diagnosiz, the last year has added a little
to onr knowledge, chiefly in the way of a better knowledge of early
symptoms. The eight types of the disease as described by Wickman are
not, however, sufficiently known in the English language, and a trans-
Intion of his book would be of great value (Wickman: Beitriige zur
Kenntniss der Heine Medinschen Krankheit, Berlin, 1907), although
a ghort abstract has been made of it.s

Miiller= investigating, at the request of the authorities, an epidemie
in Westphalia in 1909, considered three symptoms of great importance

in the early stages. These were (1) tendency to profuse sweating, (2)

hyperesthesin and sensitiveness to movements, and (3) leucopenia.
Respiratory and digestive symptoms were common in the earlier stages,

- and the ineubation period was at least five days.

Krause » was commissioned by the government, in 1909, to investi-

- gate an epidemic, consisting of 436 cases, occurring in Germany in the
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in the provinee of Hanover and about 50 cases in Silesia, Numerous
small epidemics were reported. It is estimated that there must have been
gver 1,000 cases in Germany in 190947 In Holland, 24 cases were Te-
ported from Leyden, and others between August and Oectober in other
parts of the country.+ s y

England seems to have been comparatively immune, and only a nmalll
epidemie of 8 cases was reported from Spain. Although no large eplth{mc
occurred in France, there was a consenzus of opinion ameong the medical
men quoted by Netter that an unusually large number of cases of in-
fantile paralysis had been seen in 190947, ®

The United States suffered severely. Minnesota # had several hundred
cases: Nebraskajs 619; Kansas, about 80; and Massachusetts, nearly
1,000,

The reports of the New York epidemic of 1907 has just become
available for study. The fact that this epidemie of 2,500 cases was the
largest ever reported, the painstaking character of the work done and the
scientific standing of the committee in charge of the investigation make
the report of the greatest importance and value. It is impossible in this
place to abstract so condensed and exhaustive a work.

A most interesting and important epidemic of 140 cases has been re-
ported as oceurring in 1909 in the Province of Santa Clara, in Cubass
Previous epidemics have been reported from the temperate zomes of the
north and south hemispheres, chiefly in the northern parts of the
former, The Cuban epidemic, as the first reported from the tropics,
possesees peculiar interest as to eeason, distribution, ete. Apparently
the dizease did not exizt in Cuoba prior to 1907. In 1907 and 1808 one
or two suspicious or authenticated cases appeared in the meighborhood
¢f Havane, the dizease becoming epidemic in the Province of Santa

) T Clara in 1909. A survey of the field makes it seem very probable that the
1 { Pl dizease was imported from New York as a result of the 1907 epidemie
:[ g it there, and that certain unknown determining conditions made the
e g'_ o Province of Santa Clara susceptible to a severe outbreak. As in the

temperate zones, the disease oceurred during the summer, reaching its
‘maximum in July and August. The chief incidence was between the ages
 of one and three; males were predominantly affected ; and the black race
i was evidently much less affected than the white, in 72 cases the pro-
 portion being : whites, 60; mixed race, 4; negroes, 8. The mortality rate
wag 7.80 per cent.

The time has gone by when the routine reporte of epidemics is of any
Bepecial value, nor is the exact tabulation of numbers of epidemics of any
partienlar use except as throwing light on the general distribution of the
diseaze, and possibly in this way defining some of its characteristics.
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able, and infection occasionally appears to remain in a house where the
disease had previously occurred. -

On the other hand, the disease is evidently mot very “ comtagious
in the ordinary acceptance of the term. In the gpidemic in the Deer-
field valley, in Massachusetts, in 1908, so carefully studied by Emerson2
there were 67 cases. There were 166 other children in the families of
those affected, and 86 other children known to be in intimate contact
with the 67. Of the 252, 4 later developed the disease.

Hill * of the State Board of Health of Minnesota, has eontributed a
careful study of the transmissibility of the disease, written in a spirit
of scientific skepticism. Of 161 cases reported as anterior poliomyelitis,
he accepted only 85 as surely valid, and analyzed 81 of these, occurring
in 69 familiee. Sixty-nine of these cases were primary and 12 occurred
gecondarily in the eame families. The secondary cases thus were 17
per cent. of the primary. Contrasting this with the records of other in-
fections diseases in the same State, the percentage of secondary cases
to primary was as follows: —

Fer Cont,
Searlet fever, . - : . . ' . v F . - . 40
Typhoid fever, about, i - : F ; ; : : . .30
Diphtheria, e P T SR N
Anterior poliomyelitis, . . . .+ . . o R R

Of persons known to have been exposed to diphtheria, scarlet fever
and anterior poliomyelitie, the percentage contracting the disease was a3
follows: —

Per Cent.
Searlet fover, ; : : . 22

Diiphtheria, ] S L g . . ! . : . il
Anterior poliomyelitis, « B

The disease is thus apparently less readily transmissible than the
diseazes mentioned in persons exposed, but such figures cannot be con-
gidered representative until the abortive cases are included.

The study of the epidemiclogy of & dizease falls into two parts, —
the study in the laboratory and the study in the field. The most notable
contribution as yet to our knowledge of this disease is from the labora-
tory, where Flexner and Lewis have established its infectious nature.
This fact has narrowed the field of our inqguiry and enables us to pursue
8 more definite and promising scheme, but one should remember that
Work in the field, comparatively fruitless as it has so far been, holds its
place. We knew for many years the organism of malaria and the path-
ological changes occurring in the disease, but we could not control malaria
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Tt seemed to us hetter to confine the investigation to certain localities,
' making it exhaustive in certain affected districts in the neighborhood of
| Boston, rather than to take up a scattered investigation throughout the
State. Up to this time the expense of the inguiry had been borne by the
Board out of its regular appropriation, but in January, 1910, the Board
asked the Legislature for a special appropriation of $5,000 to enable the
Board to make a proper and adequate inquiry into this disease as it
gecurred in the State in 1910, Thiz sum of money was vofed without
question or opposition. It is our purpose to have on hand a sufficient
number of investigators during the coming summer to be able to look
into the surroundings of every case within forty-eight hours of the
time when the case is reported.

In presenting for the Board some of the results cbtained in 1909, it
iz only proper to say that in the present state of our knowledge no one
can gay which data are relevant and important and which are not. It
is possible that certain faets which now seem of no importance may be of
Passistance to some future investigator. So far as practicable, our data
‘ere presented in graphic form. There are three classes of cases dealt
with in this report: (a) the total number reported (923); (b) the num-
ber in which blanks were filled out (628): (¢) the number thoroughly
Cetudied (150). All three classes are utilized in different tables, some
“being available for one purpose and some for another.

IHSTRIBUTION IN THE STATE.

A consideration of the distribution of the dieease in the Sitate of Massa-
chusetts for the past three years shows that in all three years the disease
oecnrred in scattered foei in all parts of the State, but was more fre-
wquent in the river vallevs than away from rivers; that a case rarely
‘ocenrred in a town without one or more cases in contiguous towns, au;!_
ithat localities severely affected one year were lightly affected the next;
.., the outbreak in the upper Connecticut valley in 1908 was followed
-b] very few cases in 1909 in that region. In the next year but one, how-
ever, localities markedly affected may again show many eases; e.g., in
18907 the extreme western end of the State showed many cases, in 1908
almost none, and in 1909 again many cases. The metropolitan district

ows, of course, a large number of cases, and it will be noted that in

eral there were more cases of the disease in the towns north of Bos-
than in towns south of it.
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' The 150 cases of paralysis carefully studied occurred in 142 families,

¥ The total number of children under fifteen in these 142 families was
479, The total number of children sick from any cause in these fam-
ilies contemporaneonsly with the occurremce of paralysis was 187, and
12 adults. Of the 187 sick children, 149 were paralyzed; of the 12
F adults, 1 was paralyzed. This leaves 49 cases of contemporaneous ill-
i niesz, not followed by paralyeis, which are to be reckomed as possible
B ahortive cases of the disease,

Analysis of Cases thoroughly studied.
[150 enses of paralysals in 147 familles.]
pTotal number of ehildren, . . ; AR e e il

‘Number of children siek, . A ! y . 187
SN umber of adults sick, . - : -
_  — 199
§Bumber of children paralyzed, . . ; : : : . 149
Elumber of adults paralyzed, : . : - - - : 1
! —_— 150
PFPoszible abortive eases, - : ! : : : . Y " 49

SurpovwpiNGgs oF PamiEwts,
The following tables relate to the enviromment of the patients in the
ol cases carefully studied, and are largely self-explanatory.
The nearness of the house to the railroad was invest igated on account

ol the data of certain Swedish ohservers, 5."_||||-'.l,'i'|'|f_l:' ita frequency in these
m]]I:'Hf'F. Fiven in a district where railroads were frequent, the bulk
the cases were well removed from the tracks.

Nearness of House to Railroad.

Within 20 vards, - 2 i : - -;

Within 40 vards, : : i ; : : 4

3 Within 100 yards, . . . . : : 17
J 200 yards, " . . o9

f thin 300 wards, ‘ " : I I i;
" thin 500 yards, : : . - : p ?T

300 wards, .
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INFANTILE PARALYSIS AS OBSERVED IN HEALTH DIS
TRICT No, 16 DURING 18086.

Lysax A, JoxEs, M.IN, S¥ate Taipecior of Haalih

th r of the district,
e in New York State, in Aunsterlitz, mak-

f 86 cases incloded in this report.

AFPEARANCE OF UASES.

and February were the only months in the

LocatioN oF CASES.

With the exception of 2 cazes in Plainfield, 1 in Savoy, 1 in Richmond

mmunieation, including highways, electric railways and steam
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While this is sufficient during the stage when the patient is unable
he begins to walk,

to stand, a stronger appliance 1s needed when
Splints for Walking.

These splints are designed for two classes of cases, — those in which
uscles, and those where,

a flaccid paralysis 8 present in some of the m
in addition to the paralysis, a contraction and shortening has taken place

in muscles which are not paralyzed but have lost their antagonisis.

Fig, 9.— Parnlyzed child strapped In a walking

wearing splints to prevent forward dropping
KTpiRe,

In the first class no stiffness or contraction is present, and splints may
be needed to prevent (1) toe-drop; (2) dropping of the tarsus to the
inner side; (3) dropping of the tarsus to the outer side; (4) walking on
the heel, i.e., the equinus, valgus, varus or calcanens positions of the foot
and (3) to hold the koee straight in paralysis r:-l: the mugeles of the
front of the thigh. I :
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groove or socket is fashioned in the plate by forging, so that when it is
applied to the boot it will receive at the heel the end of the upright, as
if in a tube. A small spur piece, which is left projecting outside the
boot, is bent up after it i= applied, 8o a5 to act as a stop, as shown in
the illustration (Fig. 8), and the boot heel ig reapplied.

For the uprights the same sort of wire is used as for the posterior
wire splint already deseribed. At the top the wires are slightly flattened
and attached to a thin metal calf-band fitted to the calf of the leg; at
the bottom they are sharply bent inward at a right angle so as to fit in
the socket. The uprights may follow the shape of the leg, or be left
straight, provided they allow width enough so that the ankles do nof
toneh them.

This simple splint can be easily improvised with the help of a cobbler
and a blacksmith or carringesmith at very slight expense. It is held in
place by a strap at the fop and one around the ankle.

Should the patient, instead of having toe-drop, have paralysis of the
calf museles, while the musecles of the front of the lez are strong, he
will walk on his heel, with the front of the foot raised. In order to apply
the sole of the hoot to the ground, the same splint may be used to ad-
vantage if the socket be made so that the stop comes in front of the
upright instead of behind it. This is shown in Fig. 4, on the left leg.

Should the child stand with the foot in the varus or club-foot position,
a stout leather T strap should be added, which is sewed to the upper of
the boot, just in front of the external malleolus; the horizontal arms
buckle into each other and include the inner upright of the splint.

Should, on the other hand, a pronated or valgus position appear in
weight bearing, the T strap should be on the opposite side of the bhoot
below the inmer malleolus, and the arms strapped around the outer
upright so as to maintain the arch of the foot by preventing the ankle
fri?:m sagging inward (Fig. 7). These appliances are for flaccid joints
only.

Again, if, owing to paralysis of the muscles of the front of the thigh,
the quadriceps extensor cruris, the child eannot hold the knee stiff in
standing, then the caliper splint should be made to reach the upper
third of the thigh and the knee he kept straight by a leather knee cap,
ag shown in Figs. 2, § and 4, which also show the method of teaching
the child to walk stiff-kneed.

For Paralysis with Slight Contractions,

Any paralytic deformity in time develops contraction of the strong
u;aﬂ;c:]hxl mugcles, This is especially troe if the calf muecles are not
atlected,
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laster Bandages.

Gradual correction by the frequently re application of plaster
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bandages is obtained by holding the limb in as corrected a position as
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effective in recent contractures in young children. The method haz io

possible while the plaster sets, without the aid of an anesthetic. T4
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