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No. 1.

Dr. R. J. Reece's Report to the Local Govern-
ment Board on the prevalence of Acute
Poliomyelitis in the Counties of Devon-
shire and Cornwall in 1911.

CIRCUMSTANCES OF THE INQUIRY.

Towards the end of July, 1911, a medical practitioner informed
the Board that unusual cases of sickness in children were oceurring
in his neighbourhood at Holsworthy, North Devon; and he
requested that a medical inspector of the Board should be sent to
inquire as to the nature of the disease. At the same time Dr. W,
Gr. Gray, Medical Officer of Health for the Holsworthy urban and
rural distriets, submitted a special report to the Board in which he
stated that several cases considered to be cerebro-spinal meningitis
had come under his notice, and that certain of these had had a
fatal termination. He furnighed detailed notes of some cases that
had oceurred in his private practice, and he sought the assistance of
the Board’s medical staff.

As it appeared that the cases were still oceurring, and that more
than one sanitary district was involved, the Board decided to have
the outbreak investigated by a medical inspector.

On 27th July I received instructions to visit the affected districts,
and I commenced my inquiry on the spot the following day. This
inquiry lasted over a month, as it was found that the current ill-
ness was much wider spread than bad been at first suspected, and
it became necessary to collect information from the whole of Devon-
shire and Cornwall,

Opportunity of examining patients was freely afforded me by the
medical practitioners, and after aeeinfi several patients I formed
the opinion that the symptoms exhibited by the cases pointed
rather to epidemic poliomyelitis than to epidemic cerebro-spinal
fever. This provisional diagnosis was subsequently sup by
bncteriﬂlogicaF and histological examination of material obtained
from several of the patients in a plurality of districts ; so that on
review of the whole series of cases collected from the two counties
&s&e Table of cases 1-154), I have no doubt that the prevalent

isease was wholly poliomyelitis, not poliomyelitis oecurring con-
currently with cerebro-spinal fever. It was not possible for me to
see every suspected case which occurred, and I was unable to
obtain personal knowledge of certain fatal cases apparently con-
nected with the outbreak under consideration in which death was
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Sometimes the patient would twitch or start while asleep, but generally
the sleep was undisturbed.

This condition of drowsiness was obgerved in 80, and was absent in 20
cases of which there are records.

Kernig's Sign was recorded as being present in 63 cases, thov%h not
always in both legs. It is said to have been absent in 41 cases ; in 50 cases
there is no record.

In some cases the condition was manifest and unmistakable. As to
whether it is elicited in certain cases must depend on the nal factor of
the examiner ; many persons in health eannot mmpleta{y extend the leg
on the thigh when the latter is flexed and this fact leads to uncertainty
with regard to Kernig's Sign when the examiner has never examined a case
where the sign is undoubtedly present. In such cases there is not only
inability to extend the leg but also the attempt causes pain in the spine,
sometimes to an exerucisting extent.

Tache Cérébrale.—In certain cases this sign was produced within a few
geconds ; but unless the actunal time of its manifestation is stated the record
of cases in which it was observed is of very little value. However, it is said
to have been present in 54 cases and absent in 22 ; in the other 78 cases it
is not mentioned.

Condition of reflexes.—The reflex generally examined for was the patellar
reflex, the plantar reflex was less often investigated. Very few examinations
for other reflexes were made or recorded.

With regard to the patellar reflex, it appeared that if the patient was
seen at quite an early stage the reflex might be found exaggerated, but in
many cases it was soon lost. In some cases the reflex was only absent on
one gide. A record of the condition of the reflexes in B0 patients will be
found in the table of cases. In 15 cases the reflexes were stated to be
normal or present and in 59 cases there is no record.

Bladder symptoms.—In the notes on eleven cases there are references to
ratention of urine in five cases, to incontinence of urine in three cases, to
paralysis of the bladder in one case, to incontinence of urine and faces in
one ease, and in one ease paralysis of the sphincters is mentioned.

Epistaris,—In six cases there is a record of epistaxis. In one case,
No. 67, the bleeding became itself a source of danger owing to its effect on
the pulse. ﬂIn 46 cases there was no epistaxis ; in the remaining cases there
is no record.

Discharge from throat or nose.—This was only noted in four cases and
was absent in 52 cases in which this sign is noted. In one ease there was a
discharge from the ears.

Sore throat.—In only 59 cases is distinct mention made of the condition
of the throat. In 39 of these cases it is stated that there was no sore
throat, in nine that there was “ slight "' sore throat, in seven that there was
“gore throat.” In one case the throat is said to be econgested, in anotber
that there was redness of the fauces. In the remaining two cases difficulty
in swallowing is recorded but this may have been dune to paralysis of
certain of the muscles of deglutition. Case 68 was at first thought to be
suffering from diphtheria and diphtheria anti-toxin was administered.

Enlargement of Glands—Inquiry was made as to whether glandular
enlargements were present espeeially in regard to throat glands. In onl
40 cases was any record as to the presence or absence of enla glands
received. In 35 the records stated that there were no enla Elr:a in
one that an anla:;Fement of the glands of old standing existed, in t cases
the “throat glands™ are reported to have been enlarged, and in one case
that the glands of the neck were enlarged and that there were small uleers
on the tongue.

Retraction of the Head and Neck.—This sign varied from what amounted
to mere rigidity of the neck muscles, making attempt at moving the head
and neck painful, to such complete retraction of the head as bring the
occiput almost back to the spine. In ease 121 this retraction was 8o extreme
as to cause sarprise that it was anatomically possible.

In 57 cases there is a record of retraction of the head, and in 56 cases
that no such retraction took place ; in 41 cases there is no record.
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He became very restless during the night of the 17th, but passed into a
state of insensibility an hour before death ; breathing became less and less
and ceased at 4 a.m. on the 18th. No lumbar puncture and no post-mortem
examination were made.

Patient lived in a large farmhouse of eleven rooms, of which six are
bedrooms. There is no overcrowding, the house is clean. The other
inmates of the house are the patient's mother, aged 56 ; his sister, aged 24 :
his brother, aged 14 ; and a man servant, aged 23. There had been no

revious illness in the house, and the patient had never been ill before.
i8 brother had slept with him up to the 15th September. There had
been no illness or deaths among the animals on the farm.

In the literature of poliomyelitis mention is made that certain
cases have developed a cutaneous eruption not unlike the rash of
chicken-pox. In this connexion, and also in respect of the pos-
sibility of intra-uterine infection, the following case has points of

interest.

A male child was born on 4th August, the labour was difficult and the
child was delivered by foreeps. On the 6th August, the nurse, Narse W.
informed the doctor in attendance that the child had been vomiting all
night and had a rash on his chest. On examining the child the doctor
found that there was an erdythumatuua rash extending practically all over
the body, and that scattered over this rash were punctate vesicles not unlike
chicken-pox. There was no rise of temperature, tache eérébrale was
marked, retraction of the head dnuhLFul, Kernig's sign (if reliable in an
infant two days old) was present.

This child was seen in consultation by the medical officer of health,
and the conclusion arrived at was— that as the child was only two days old,
it conld not be a case either of cerebro-spinal meningitis or of acute poli
myelitis. In three days the vomiting ceased and the rash disapp :

On 6th August, the mother of the infant developed an acote headache
with rise of temperature ; these symptoms disappeared on 9th August.
She did not vomit ; Kernig's sign was absent.

On the 28th August, whlgla attending another confinement case, Nurse W.
{Case 97) was suddenly attacked by acute occipital headache, clonic con-
tractions of the masseter muscles, nansea, retching and giddiness. Kernig's
sign was present and reflexes exaggerated. Patient complained of pain in
the back of neck and over spine, and frequency of micturition. The
urine contained a trace of sugar but no albumen.

There was no history of any wound.

She was seen in consultation by the medical officer of health who agreed
with the medical attendant that the case was one of acute poliomyelitis.

On 7th September the patient was evidently better, but she complained
of subjective sensations—flashes of light and headache. Her reflexes were
ail increased and she had ankle clonus.

This case is referred to on p. 49.

The following cases are instructive in their clinical aspects :

Case 107,
From Notes furnished by Dv. Avthur Hardwick.

Male, aged 30, married, no family. Indian civil servant. No history of
phthisis or of syphilis ; had bad “ Fever” in India some years ago, and a
recent operation for hemorrhoids. Came to New Quay towards the latter
of July, Previons to this and subsequent to the operation he had been
boating on the Thames during the intensely hot weather. On July 30th
the skin of both legs, from lilsﬁe ankles to the middle of the thighs, was
intensely red, blistered and inflimed from the effects of exposure to the
sun. Otherwise the patient was in the best of bealth. Rectal bougies
were passed on Eﬂghh.l ul] .fililnnd 13th August. Up bzﬂ I:hil ];al: date the
patient was in good health, daily playin If, ericket, bathing, &e.

On 126h Auguet patient pl Sor 1" & ookl MR Clsihii Heavy
rain fell during the match, but play was continued ; patient got wet
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through and returned to New Quay in his damp clothes. When Dr. Hard-
wick visited him on 13th August to pass the rectal bougie, he appeared to
be quite well, but complained of feeling tired.

On 14th August palient went by rail to Penzance, and thence by motor
to the Land's End. The heat was intense ; patient spent the day bathing,
paddling, and climbing the cliffs.

On 15th August he played two rounds of golf, although he complained of
feeling tired and that his legs ached.

On 16tk August the patient remained in bed all da{:

On 17th August his wife wrote to Dr. Hardwick : * My husband was
feeling very seedy last night. He had a high temperature and complained
of acute pain in his spine.”

On visiting the patient at noon Dr. Hardwick found him with flushed
face, temperature 103° F., pulse 70, complaining of pain in his back and
both legs. Patient, on attempting to stand up to urinate, fell down.

On 18th Awgust, at 11 a.m., patient was very tmmuions, temperature
102° F., pulse 60. There was marked loss of power in both legs, and he
had difficulty in micturition. Pateliar reflexes, plantar, tendon, eremas-
teric, and epigastric absent. By 4 p.m. he had complete paralysis of both
legs and bladder. Temperature 102, respivation 24. No loss of sensation.
Kernig's sign was only slightly present, frontal headache, no vomiting, no
cramp, no retraction of the head or neck, no diplopia.

19tk August. On this day blood was taken for opsonic examination, and
the opsonic index of the serum to the diplo-coceus intraceliularis meningitis
was reported as =0-9.

Paralysis extending to the arms riEht grasp more feeble than the left.
Profuse sweating of lower limbs which were cold and clammy. T. 1022,
Respiration 24. Pulse 48-60. Respirations somewhat irregolar, and
breathing gets worse as the day goes on. Tache cerébrale marked.
Headache less. Urine drawn off hg catheter. Urine 8.G. 1,034, acid, no
albumen, trace of sugar ; urea (°035 grammes per c.c. Bkin of
mottled and dark. A few bright red punctiform spots noticed on right
Eroiu *Miliaria. No loss of sensation. Pupils sqﬂal but contracted.

iplopia once during the day. Urotropin was administered at 10 pm. At
11 pm. the patient’s condition is much worse, paralysis extending to the
chest muscles, breathing more difficult, unable to clear nostrils, T. 103'8
Fah, Pulse 88.

August 20tk, 2a.m., T. 103 Fah. Pulse, 96. 6am., T. 102'8 Fah. Catheter-
iged. 8 a.m. patient evidently sinking, breathin wint-l;great difficulty, unable
to swallow, saliva running from the mouth churned up with air. Quite
conscious. 10 a.m, face and li deegl%c]rmmi Patient dying, conscious
but unable to articulate. Died at 10.30 a.m.

Lumbar puncture was performed five minutes after death, the spinal
flaid trickling from the needle without exhibiting pressure ; the spinal
fluid was submitted to Dr. H. Mervyn Gordon for examination. No post-
mortem examination of the body could be made.

Case 67.
(Notes by Dr. Burnet, Medical Officer of Health, Cormoall County

unecil,)

Male, aged 7 years 11 months. Perfectly well on the evening of
August 21st (Monday). Had regularly bathed and waded in Falmouth
Ba@aﬂm_mua bathing place which is some distance away from the sewage
ou pipe.

Tuesday, August 22nd, said he was too tired to get up—complained of
stuffiness at the back of nese and inability to breathe through it.
Eventually brighter and journeyed to Traro by train with his mother and
sister, where he drove for two hours in a cib during which time he looked
rather heavy, his eyes becoming suffused. Could eat no lunch and so was
taken home to bed complaining of headache. He had complained of
slight pain in the side in the morning, but he was more cheerful returning
from Traro being noticed to sing and laugh whilst in the railway 0%
The veins of his eyelids occasionally filled producing a purple colour
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1977. Seplember. Case 12. Male Aged 8.
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After Effects.

Although in a certain number of the patients who were afflicted
with paralysis of one or another group of muscles, the paralysis was
transitory and recovery more or less complete, there are still many
cases in which this paralysis must needs remain permanent. Thus,
when the epidemic 18 at an end it will leave behind vietims who
will remain crippled for life, some an affliction to their families, and
others certain, sooner or later, to require to be maintained at the
public cost, It is, indeed, one of the most serious aspects of polio-
myelitis—an aspect which should be a special incentive to combating
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girl had loss of patellar reflex on the left side. The adult members of
this family were not at :

In the other instance, Nos, 44, 45 and 46, a baby aged 1} years
was first attacked. The child was drowsy, cried out at might while asleep.
This illness lasted three days, when the child recovered. The day after
the baby became ill, its brother, aged 3} years, was attacked by acute head-
ache and vomiting with irritability of temper. He seemed very ill for
some 36 hours, when he recovered.

Neither of these children were attended by a medical man.

Six days after the baby was attacked its sister, aged 6 years, was
attacked by headache, vomiting, twitching of the muscles, particularly of
the muscles of the jaw. Her temperature when taken on the day atter the
onset was 101-6° F., pulse 150, respiration 28. There was marked irrita-
bility of temper and the child sereamed when moved. Kernig's sign was
present. Tache cérébrale was absent, and there was no retraction of the
head and no rash. Paralysis of both arms occurred, fn]luw&dhﬂl:f mlysin
of the intercostal muscles and laryngeal muscles, and the ¢ ied the
third day after its attack. '

In this cage lnmbar puncture was ormed shortly before death.

Four cases in one house.—~Nos. 4-7. TIn this instance two children (twins
aged 10 months, were first attacked, and at the same time. Both
acately ill for three days, and one suffered loss of power in the right
arm, which persisted for at least a fortnight, when the child recovered the
use of the limb. A week later a sister, aged 4 years, was attacked by head-
ache and vomiting. There was no loss of muscular power, but the right
patellar reflex wasabsent. Two weeks later a brother, aged 7, was at
by acute headache, and his right patellar reflex was absent. ,Thm Wis no
paralysis in this case.

The family consisted of a father and mother and nine children, eldest
aged 13, seven of whom remained in good health, They lived in a four-
roomed cottage, using three rooms as bedrooms. The house was dirty
and its surroundings insanitary.

Nos. 16-19 live in a farm labourer's cottage. The first attack oceurred
on 13th July in a boy aged 9 (No.17). He suffered from headache and
vomiting. Kernig's sign was only slightly in evidence ; patellar reflex was
absent. He had paresis of both lower limbs and walked with difficulty.
The day after the boy was attacked (14th July) a sister, aged 7 (No. 19),
suffered from beadache, vomiting, and pain in the neck. The patellar reflex
on the left side was diminished. There was no marked paresis, only general
weakness. There were enlarged posterior cervieal glands, but the child's
hair was verminous, Neither of these children was attended by a medical
man. Three days after the first case was attacked, i.e, on 16th July,a
sister, aged 5 (No. 16), suffered from headache, vomiting, and twitching of
the muscles ; she had retraction of the head and neck, and died on the 18th
July, the second day of the illness. This case was seen a medical
practitioner before death, and the death certificate is signed “Pr i
Nurse M. came to nurse this case and found the child had just died.

Ten days after this child died, i.e., on 28th July, her sister, m
(No. 18), suffered from headache and lost power in her right
musele. * On the following day the patellar reflexes were absent, and the
child felt very ill and faint. A fortnight after the beginning of herillness
while walking along a road, she put ber right hand into Hﬂkﬂtlﬂ‘i
suddenly felt a sharp pain. She withdrew her hand with culty, and
found the fingers drawn up and a feeling as if ske bad gho:rmml stones
in her hand, She can half Hex her forearm, cannot raise her npper arm to
a right angle with the body, the fingers are flexed and contracted, she is
unable to extend them, she can extend the thumb but not flex it. There
is complete loss of sensation over the lower third of the flexor surface of
the forearm and also over one-half of the extensor surface. y

The whole of this child’s body, but the right arm and tmkw;
was covered to an extraordinary élﬂgm with a petechial rash e tly the
e X

@ house an eople were filt rty.

Nos. 20-23. Bix ﬂE apnft.er case IT?mentiﬁnad above, had occurred a

labourer’s cottage on the farm, i.c., on 19th July, the farmer's son, 2












42

others would not necessarily bring them into association with
animals.*

ILLNESS AT STOEE RIVERS IN RELATION TO SCHOOL
ATTENDANCE.

Dr. Ivar Wickman has directed special attention to certain cases
in which he considered that school attendance had favoured the
spread of poliomyelitis in Sweden.

This outbreak in Devon and Cornwall first came under review
at the end of the school summer term, and although inquiry was
made as to school attendance having played a part in the dis-
semination of the disease no facts were elicited to bring the
schools under zuspicion. The greater number of the cases reported
on oceurred while the schools were elosed for the summer hoﬁga .

The matter however was kept in view, and particular inguiry
made in regard of each case coming to notice after the schools were
re-opened.

In Devonshire, in all cases where a child attending school had
been attacked during the holidays, the school was not re-o
until the County Medical Officer of Health had examined the
children, and had satisfied himself that cases of the disease had not
been overlooked, This was not attempted in Cornwall,

On 27th September, Dr. Harper, the Medical Officer of Health
for the Barnstaple Rural District sent me a short report on an out-
break of illness which he considered due to a mild form of polio-
myelitis among the children attending the Stoke Rivers School in
his district. The cases had not, owing he states to their indefinite
symptoms, been notified to him as Medical Officer of Health. The
outbreak was exhaustively investigated by Dr. Adkins, the County
Medical Officer of Health, and to these 1wo officers I am indebted
for the following particulars.

Stoke Rivers is a small village about seven miles distant from
the town of Barnstaple. The school is but a small one, there being
only 41 children on the register., Not all these children were
attending school, one or two being absent from the village.

There are 18 houses having a population of 119 persons. Of
these persons, 61 are over the school attendance age and were not
attending the school ; 43 were attending school, although 2 were not
attending the Stoke Rivers School; 15 were below the school
attendance age. In this community there were 36 attacks which
were more or less definite, and some 9 others may possibly have
suffered in minor degree. Of these 36 cases, 4 were over, and
6 under the school attendance age, and 26 were attending school.
Neither of the 2 scholars mentioned above as attending some other
school suffered attack.

A diagram illustrating the facts elicited as to residence, age,
school attendance, attacks, and dates of onset, has been prepared.

* QOccupations.—Grocer (3), labourer (3) ; mariner, mason, blacksmith, road-
man (2 each) ; and “ No occupation ” in 4 cases. The following had one each:—
ironmonger, brushmaker, “armorer,” shop assistant, photographer, plumber,
baker, publican, milk dealer, oil merchant, optician, carter, rabbit trapper,
game dealer, gardener, gamekeeper, police constable, scavenger, schoolmaster,
yachtsman, postman, railway ganger, doctor, Indian civil servant, colt breaker,
nurse, farm steward, club steward, laundry worker.
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It will be seen that in this small community 30'3 per ecent. of the
population suffered attack., Of those above the school attendance
age 4 persons or 6'6 per cent.; under the school attendance age 6
infants or 40°0 per cent. ; and 26 Stoke Rivers School children, or
634 per cent., were attacked.

Of the 18 houses, at the time that detailed inguiry was made
(6 Oectober), there were 4 hounsges in which no attacks occurred
(Houses 15-18). There were 3 houses which had each one case
(Houses 9, 11, and 13) ; six houses had each 2 cases (Houses 1, 2,
3, 6, 10, and 12); four houses each had 3 cases (Houses 4, 7, 8, and
14) ; and the remaining house (No. 5) had 9 cases.

The point to be noticed in this connection is that in 18 households
presumably liable to invasion by the disease, 14 houses (77°0 per
cent.) suffered invasion between 21st August and 30th September ;
and of these 11 (61°1 per cent.) had multiple attacks in them.

The extent of this prevalence of illness would never have been
known unless an actual house to house inquiry had been made, and
practically every resident seen and examined.

It remains to be considered as to what evidence is afforded that
the illness in question was indeed poliomyelitis, :

The houses will be considered in detail, and this will be facilitated
by reference to the diagram.,

House 1,—Nine persons, 4 over the school attendance age, 3 school
children, and 2 younger children. Two of the school children were
attacked on 21st August, 17 days after the school was closed for the
holidays.* The boy aged 8 was in bed for one day; he suffered from
headache, vomiting, ** fever,” pain in the back of the neck, arms, and down
the spine, running at the eyes and nose, and herpes. Two or three days
after attack he was observed to have right facial paralysis. His tongue
protruded to the left, orbicularis palpebrarum not affected. Since the
attack he has been excitable and his patellar reflexes are absent. He
returned to school on 6th September. The girl aged 12 suffered (21st
August) from headache, vomiting, sore throat, pain and stiffness in the
neck and chest, and drowsiness. She was only in bed one day after which
she complained of pain and stiffness in the calf muscles for some :
She has no manifest squint but has double vision. She has been excitable
since the attack, and her patellar reflex is absent. She returned to school
on 4th September.

There is no history of an elder boy aged 9 baving been ill, but it is
stated that he looked ill at the time of the illness of his sister and brother.
He has no patellar reflex : it is therefore conceivable that he in fact suffered
a mild attack which has left its trace in the absence of these reflexes.

Hause 2,—0n 3rd September a girl, aged 8, was attacked ; she did not
go to school until 18th September. On 4th September her brother,
aged 5, was attacked by beadache and vomiting, but he went to school on
Hth September, and though manifestly ill he continued to attend school
until 8th September, after which date he was absent until 26th September.
On 6th October the patellar reflexes of the girl were absent, but in the boy
they were present ; also on this date a boy of this family, aged 2, bad no
patellar reflex, but in his case there is no history of illness.

House 3.—A boy aged 4 was attacked on 4th September, that is on the
day the school opened, and he attended school on the morning of that
day : he had not returned to school on 17th October. He suffered from
“ fever,” headache, vomiting, diarrhcea, and drowsiness. He developed
left facial paralysis, and his patellar reflexes are absent. The acute attack
paseed off 1n two days, but he remained weak and ill, : = 7

A week later his sister aged 6 was attacked (11th September) by vomﬁnmgi
diarrhcea and drowsiness. Her patellar reflexes are absent. She had

* The School was closed for the holidays on 4th August and opened
on 4th September.
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attacks in a modified degree. An elder brother, who attended another
b el GO tending

ouse §.—0n Sunday, 10t ptember, a saven, at i
school, was attacked b Eumitin and drowsiness. ?E:n'g;gtallar reflexes were
nearly absent on 6th October. did not cease to attend school.

House 10.—0n 11th SBeptember, two girls aged 11 and nine, attendi
school, were attacked by headache, vomiting, diarrhcea, sore throat a
drowsiness, On 6th October the patellar reflexes were present in both
children, They were not absent from school.

House 11.—0On 15th September, a boy aged nine, attending school, was
attacked by headache and giddiness. On 6th October his pa reflexes
were present. He continued to attend school.

House 12.—0n 25th September, a boy aged 12, attending school, was
attacked by headache and sore throat. On Gth October, Kernig's sign was
present and the patellar reflexes absent. He had not returned to school on
17th October. On 28th September his brother aged nine, attending school,
had an acute attack of vomiting, and recovered. On 6th October his
patellar reflexes were present.

House 13.—0n 25th September, a boy aged 10, attending school] was
attacked by headache, vomiting, sore throat and drowsiness, On 6th
October Kernig's sign was present and the patellar reflexes absent. He had
not returned to school on 17th October.

House 14—0On 25th Beptember, a girl aged nine, attending school, was
attacked by headache, vomiting, sore throat and drowsiness, this case
the patellar reflexes were present on Gth October. On the 29th two boys
aged 11 and six, attending school, were taken ill with headache, vomiting,
sore throat and drowsiness, and on Gth October the patellar reflexes were
absent in both children,

On October 6th three other children, a girl 5 attending school and
two boys aged 3 and 1} years not attending school, having no history of
illness, had loss of patellar reflex.

There were no attacks {'bi 6 October) in the remaining 4 houses although.
from each of these houses children attended the school.

It is difficult to resist the conclusion that certain of the cases
above detailed were attacks of poliomyelitis, and there are substantial
grounds for suspecting that most if not all the other cases of minor
illness, only brought to light by detailed investigation, represented
a mild type of the same disease, If this was the case it points to
the existence of additional difficulties in dealing with the prevention
of the dizease.

Unless cages of poliomyelitis had been known to be present in the
county the illness associated with this school wounld probably never
have been the subject of close inquiry. As it is, the school was
not closed for this outbreak, In some of the cases no medical
practitioner was in attendance, and when the acute symptoms
subsided in 2 or 3 days the children returned to school. In only
two of the first series of cases were medical practitioners called in,
and at the time both of them econsidered the illness to be due to the
results of some common food infection—the chief symptoms being
fever, headache, diarrheea and vomiting.

On 13th September, one of these medical men informed the
Medical Officer of Health that one of the children, who was absent
from schools, had facial paralysis. The Medical Officer of Health
then went to the school and found ten children absent through
sickness, and he visited these children at their homes.

It wiil have been seen that the first two cases of the illness
occurred on 21st August, at a time when the school had been closed
17 days, the patients being two children living in House 1. The next
case nccun'es on 3rd September, and this child’s brother did not
to school on the opening day, 4th September, as he was attacked g]rn
headache and vomiting, but he went to school on the 5th September










Tue Isoration Hosriral oF THE Urnax axp Rouparn DistrRicrT CoUNCILS,
HorsworTny, Devox,

No. 1. Shows the front elevation of the * Hospital.”

No. 2. Shows the back elevation of the * Hospital.”

LPhotographs taken in August, 1911,
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Tue Isorarion Hoserran or rug Urpax axp Rurar Distrier Cousciis,
Horswortiy, DEVON,

No. 4. Showsaview of the interior of the * Hospital.” The construction of the
floor of the front room is clearly shown. Although at the time the
photograph was taken there had been no rain for a month, water stands
several inches deep on the floor of the back room seen through the
doorway. There is no furniture.

f’;rrrfrr:ﬂ'r:l_uﬁ.-: fekeen in A s, 1911,
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analysis certain other cases which it was agreed by the medical
officer and myself were properly referable to the disease under
congideration, but have excluded several cases brought to my notice
of which the diagnosis appeared to be doubtful.

In practically all the cases brought to my notice, save those in
which death had occurred before I commenced this inquiry, I
vigited the house affected, usually in company with the me:ical
attendant, and personally obtained information from the patient and
hig or her relatives.

Of the 83 cases of which I obtained information—

11 occurred in the City of Nottingham.
50 2 the Bingham and %ricltun Mowbray Rural

Districts.
15 & the Melton Mowbray Urban Distriet.
7 W places in Leicestershire, remote from the
area principally affected.
83

Of these cases 14 were directly fatal, while one died of
“bronchitis ' in December, about 6 months after her original
attack, when convalescence was apparently well established.

The majority of the cases not ig.t.-al may be comprehended under
a single deseription ; they conformed, with unimportant variations,
to a special type, the symptoms of which resembled those of in-
flammation of the anterior cornua of the spinal ecord (polio-myelitis )
rather than those ordinarily associated with cerebro-spinal menin-
eritis, This, which for convenience of deseription I shall call the
“ paralytic 7 type, oceurred with remarkable uniformity of
symptoms in a g}‘en.t majority of cases during the outbreak under
consideration, he course of the disease in such cases was as
follows :—Sudden and acute febrile onset with a temperature of
nbout 102°; sweating ; headache and pains in the neck and some-
times in the back and limbs ; nausea, and, in most cases, vomiting ;
delirium and marked mental irritability, the patient being often
drowsy during the day-time and restless and fretful at night ; great
muscular hyperaesthesia, so that any attempt to shift the patient’s
position occasioned cries of pain ; twitching of the muscles, especially
during sleep ; Kernig’s sign and fache cérébrale well-marked in
practically all cases; loss of patellar, Elantar, and abdominal re-
flexes ; gcnern.lly constipation ; a petechial rash occurred in gome
cases ; 1n several a slight general enlargement of the lymphatic
glands was observed. Insome cases there was rigidity of the muscles
of the neck with some retraction of the head, and, in some cases,
opisthotonos affecting the whole spinal column, the limbs being flexed.

The febrile symptoms generally cleared up in the course of three
or four days, sometimes less, and paralysis was manifest, nsually
about the time that the fever declined. In several cases, however,
inability to turn in bed, pointing to some transient paralysis of the
museles of the trunk, was observed during the febrile Btafe. The
paralysis affected sometimes the glosso-pharyngeal group of muscles,
sometimes the oculo-motor muscles, causing squint, sometimes those
of the neck, trunk, or arm, but in the majority of cases the
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paralysis of pharynx, diffieulty in swallowing, saliva running out of mouth ; -
respiration jerky, 16 to 20, of “ Cheyne BStokes"” character; twitchi
especially of the face ; delirium ; great dyspncea, suffocation feared ;
lumbar Eunctum and injection of Flexner's serum 15 c.c.; 7.30, tempera-
ture 100° ; breathing easier ; Auwgust 26th, temperature 99°; respirations
20-28, jerky ; peeuhar tache cérdbrale, consisting of a thin red line with a
broad white margin, the fache having a breadth of some half an inch ; still
difficulty in swallowing, fed by tube and with nutrient suppositories ;
August 28ih, temperature 98°; partial right ptosis and squint ; at 6.30
Dr. Jacob did a third lnmbar puncture. Paralysis of the pharynx persisted
for several weeks, necessitating artificial feeding ; there was incontinence
of urine for several days ; inability to articalate, ptosis, facial paralysis and
paralysis of both legs; there was mnsidmbﬁ:a emaciation and con-
valescence was protracted ; at the end of December there was still left
facial paralysis, and such a degree of paralysis in both legs that he was
unable to stand,

This patient oceupied the same bed with his brother, 36, L. 8., who
was attacked three &a‘{a earlier, viz., on August 20th, and through
a mild attack of the * paralytic™ type, terminating in com recovery.

42. J. E., 37. M., Upper Broughton.—Attacked August 26th, febrile
onset with headache and vomiting ; August 28¢h, seen by Dr. Atkinson ;
headache ; rigidity of neck ; Kernig's sign ; fache cér absence of
reflexes ; enlargement of inguinal, axillary, and eervical glands ; temperature
1027 ; lumbar punciure and Flexner's serum 15 c.c. injected ; Awgusi
violent headache and vomiting, retraction of head, general stiffness
rigidity of spine ; temperature 102° ; Flexner's serum again injected into
the spinal canal, the spinal fluid was opalescent and under pressure ; August
30th, temperature 99’}]; expressed himself as relieved by the injections ;
the rigidity bad passed off ; August 31sf, a third lumbar puncture ; Septem-
ber 1st, temperature 98°; slight headache and deliriam, buat tﬁw
improvement of all symptoms ; there was general weakness of legs
during the attack, and he was unpable to turn over in bed. The patient
made a complete recovery and by the middle of December he bad resumed
his work as an iropstone labourer. He had attended at Dr. Atkinson's
surgery in Long Clawson, on Augut 22nd, four days before his attack.

47. L. W., 6, F. Hickling.—August 13th, acute febrile onset with
headache, vomiting, and twitching ; August 17th, seen by Dr. Atkinson,
temperature 99-4°%, pulse 120, delirium, Kernig's sign, tache cérébrale ; knee
jerks and chest reflexes absent, plantar reflex extends ; August 18¢h, temper-
ature 103-2°, pulse 160, aggravation of %a.in and delirium ; lumbar ture
and Flexner's serum 15 c.c. injected ; the fluid was turbid and un hlgz.l
pressure—squirted out from the trocar; August 19¢h, temperature 99°
pulse 120 ; retraction of head noted ; Awgust 20th, temperature 99° pulse
120 ; feels better, no pain ; Awugust 21si, 22nd and 23rd, temperature 97° ;
paralysis of muecles of neck, unable to lift head from the pillow save by
raising the shoulders and swinging it up; slight paralysis of trunk and
limbs ; glands of neck, axilla and groin enlarged ; September 1si, able to sit
up in bed ; September 10tk, able to walk ; convalescent but still weak.

Recovery was complete before the end of the year and no trace of
paralysis remained.

'fhe gpinal fluid was turbid, contained lencocytes and pelymorpho-
nuelear eells, albumen, but no sugar.

71. L. 7., 3, M. Melton Mowbray.—Attacked October 1st; medically
attended October 3rd; acute febrile onset, temperature 99-9° ; apparent
headache ; vomiting ; hypermsthesia ; irritability ; twitching during sleep ;
very restless at night ; difficulty in swallowing supervened, with regurgita-
tion of food through nose. (The boy had diphtheria in the summer and
was at first thought to be suffering from d‘ij:hthnrit-iu paralysis).

Admitted to Melton Isolation Hospital, October Tth. BSlight retraction
of head ; back slightly arched, neck and back rigid “ moved all in one
piece ;" left facial paralysis; pupils uneven; glum-phu&tlgeal area
msensitive ; abdominal reflexes abolished, patellar reflexes diminished ;
Kernig's sign well marked ; rash over back and buttocks, a well-marked
clearly defined eruption, not raised, spots varying in size from a lentil to a
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Levaditi and Landsteiner attempted actively to immunise animals
with the dried cord after the well known method of Pasteur in
reference to hydrophobia ; but they failed to prevent poliomyelitis
by this means,

Flexner and Lewis immunised animals by using gradually
increasing doses of fully virulent cord.

Attempts to produce immunity by vaccination with the wvirus
inactivated by heat have been made without success. Kraus, how-
ever, claims to have produced immunity in the monkey by subeu-
taneous injection of a vaccine congisting of virus weakened by
treatment with phenol. His present vaceine appears to consist of
an emulsion of a poliomyelitis cord which has been kept for 5 days
in contact with saline containing from 1 to 1'5 per cent. of phenol.

Finally, it should be mentioned that Landsteiner and Levaditi
and Riimer and Joseph have succeeded in actively immunising
monkeys by injecting * sensitised vaccine’ after the method intro-
duced by Besredka. * Sensitized vaceine " consists of a mixture of
virus and immune serum. (See below.)

Passive Tmmunity in Poliomyelitis.

The serum of an animal immunised against poliomyelitis possesses
the capacity of inactivating the virus in vitro (Levaditi and Land-
steiner, Romer and Joseph, Flexner and Lewis).

The laboratory procedure by which this important peint may be
proved is as follows. The virns—a 5 per cent. emulsion of polio-
myelitis cord in salt solution—is mixed with an equal volume of
immune serum. The mixture is then kept either for 4 hours at the
room temperature and over-night in the ice chest, or it is placed in
the incubator at 37° C. for 1 hour and then for 12-24 hours at 15° C,
If the serum is not fresh, Netter and Levaditi add some fresh normal
serum for complement. For the proof, these fluids, as also con-
trol mixtures of the virus mixed with normal serum, are injected
intracerebrally into monkeys. .

Levaditi and Landsteiner have applied this capacity of an immu-
nised animal’s serum of neutralising the virus of poliomyelitis as a
test for that disease. If there has been an attack of poliomyelitis,
the serum of the patient possesses the specific capacity of nentralising
the virus. By means of this test a number of abortive and unrecog-
nised cases of poliomyelitis have been identified. As the test,
however,involves the sacrifice of at least two monkeys, one of which is
used for the necessary control experiment with normal serum, it is
not likely to come into general use.

Flexner and Lewis report that protection can be afforded by
injection subdurally of immune monkey’s serum immediately after
the injection of a small dose of the virus into the nasal mucosa or
even 18-24 hours after the injection intracerebrally of a small dose
of the virns ; the protection failing after this time, and after injec-
tion of a large dose of the virus, Liberal and repeated doses of
the immune serum are needed to save the infected monkeys.

Finally Netter, Gendron and Touraine report the result of injec-
tion of immune serum into the subarachnoid space of four human
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No. 4.

Report by Dr. Mervyn Gordon on the Result
of the Examination of Materials received
in connection with Dr. Reece’s inquiries
in Devon and Cornwall.

1. Cerebrospinal fluids.

The results obtained with cerebrospinal fluids from cases durin
the present outbreak have been individually reported. In general,
it would appear that in cases of acute poliomyelitis the cerebrospinal
'Huic'lb 5{3 most often elear; though exeeptionally it may be slightly
turbid.

The cells present are lymphocytes. Polymorphonuclear eells are
conspicuously absent.

None of the well known bacteria of meningitis are found. When
the fluid is not sterile, the micro-organism present consists of Staphy-
lococens epidermidis, or some other contamination,

From the observations at present made, it would seem that the
reduction of Fehling’s solution may furnish a useful distinetion
between the cerebrospinal fluid of poliomyelitis and of tuberculous
meningitis respectively. Normal cerebrospinal fluid added to an
equal amount of Fehling’s solution, and boiled, reduces it. This
reducing capacity is lost in most cases of meningitis—-tuberculous
or other—but appears to be retained in many cases of poliomyelitis.
A larger number of cases, however, must be Examineﬁ before the
value of this test can be decided.

Early in the course of the present investigation Dr. A. E, Gow
drew my attention to the fact that after removal of the suspended
matter from a cerebrospinal fluid by centrifugalisation, important
evidence iz to be obtained by measuring the percentage of albumen
in the remaining fluid by some such appliance as Aufrecht’s
well-known albuminometer. This point is still under investiga-
tion; but the method promises to be a valuable addition to
the procedures at present in general use when examining cerebro-
gpinal fluids,* It would appear that normal cerebrospinal fluid
shows by Aufrecht’s method about 0°05 per cent. of albumen. In
the majority of cases of poliomyelitis examined so far there appears to
have been a definite increase ; the albumen being about 0°1 per cent.
In many infections of the meninges, however, the albumen content
of the cerebrospinal fluid rises above this figure. Thus a sample
of cerebrospinal fluid from a case of meningococcal meningitis gave
04 per cent ; another from a case of pneumococeal meningitis gave
055 per cent, ; a third from a case of syphilitic meningitis gave
03 per cent, It would seem, then, that the percentage of albumen in
a cerchrospinal fluid is an important point. There are, however,
two drawbacks to the application of its increase as a gauge of
meningitis, The first is t!ﬁat for the observation to be of value, the
cerebrospinal fluid should be free of blood ; for this, of course, tends

* The quantitative estimation of the slbumen content of cerebrospinal fluid
appears to have been in use in Germany for some years past, haviog been
introduced by Nissl in 1904. In this mnnﬁr{ the majority of observers appear
to have been satisfied hitherto with the rough estimation.
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degeneration, and in some cases atrophy. Figures 1, 2, and 3 are
from this case.

III. A third cord (Case No. 80) was received on September 2nd
from Dr. Mosier, of Crediton.

When this cord was ent across, before being put into the harden-
ing solution, hemorrhages in the grey matter were distinetly visible
with a hand lens,

On histological examination the characteristic lesions of acute
poliomyelitis were found present. Perivascular infiltration with
small vound cells was particularly evident ; Figures 4, 5, 6. In
the upper part of the cervical cord a good deal of hemorrhage had
oceurred in the grey matter. The nerve cells of the anterior horns
had in some places disappeared.

In both of the above cases the distribution of the inflammation
was by no means uniform throughont the grey matter of the
respective cords. At one place the grey matter would show very
little, if any, inflammatory change; and at another, perhaps a
fraction of a millimetre away, well marked inflammatory change
could be seen in one or both horns. Nor was the inflammatory
change restricted to the anterior horns exclusively ; at some places
other parts of the grey matter were affected. Moreover, the white
matter did not escape altogether, as Wickman has observed (Studien
iber Poliomyelitis acuta, Berlin, 1905).

IV. The fourth case in which the cord was submitted to histo-
logical examination was a patient (male, aged 27), under the care of
Dr. T. B. A. Haggard, and seen by Dr, T. J. Horder in consulta-
tion with him, The case does not belong to Dr. Reece’s series,
but is included on account of its pathological interest. After a
short illness, characterised by slight pyrexia, accompanied by loss
of the plantar reflexes and of the knee jerks, and some sphincter
trouble, a rapidly ascending paralysis of the Landry type set in,
and the patient succumbed with bulbar paralysis, and failure of the
respiratory muscles other than the diaphragm, which continued
working till nearly the end.

The lumbar and dorsal portions of the cord were removed
26 hours after death, placed in 10 per cent. formalin, and after-
wards submitted to histological examination, The appearances
found are seen in the photographs reproduced in figures 7, 8, 9,
and 10, which serve to illustrate the more marked microscopical
changes in the cord in acute poliomyelitis, Figure 10 showing the
infiltration of the d153g:(—;rvuat:a.i;etﬁI nerve cells of the anterior horn with
phagoeytic lymphocytes portrays the * Neuronophagia ” to which
reference has already been made when dealing with the literature
of the subject. Other sections of this cord show equally well the
loss of substance of the nerve cells to which the term * Neurono-
lysis ” has been given.

In fatal cases of suspected poliomyelitis it is advisable to place
at once a piece of the cord in glycerin 1 part, to 1 per cent,
saline two parts, in order that the material may be of use for animal
experiment. The rest of the cord and, if possible, the bulb, pons,
erura, and a piece of cortex from the cerebrum and cerebellum
respectively, should be put in 10 per cent. formalin solution so as
to be available for the histological examination,
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Gastro-intestinal disturbances.—These have been very prevalent
in certain epidemics, so much so, indeed, that some observers have,
on this account, come to the conclusion that the virus gains entrance
to the body by way of the mouth. Krause' found digestive dis-
turbances present at the onset of 90 per cent. of all cases in an
:a};iidr:mic which occurred in Germany in the neighbourhood of

agen.

Vomiting is met with not infrequently. It is not, however,
uzually very severe in character nor of long duration. This serves
to difterentiate the disease from cerebro-spinal meningitis, in which
the vomiting is generally more severe and prolonged.

Diarrheea and  constipation are common. Constipation was
present as often as diarrhea in those cases in which the condition of
the_bowels was recorded in the New York epidemic.

"% Catarrhal conditions.—It is stated by Wickman® that catarrhal
conditions of the respiratory system are not of very frequent
occurrence, though symptoms of catarrh and bronehitis may usher in
an attack of the disease. Sore throat and tonsilitis have been
noted in connection with certain epidemics.

Sweating.—Miiller® states that excessive sweating was a char-
acteristic early symptom of the cases studied by him.

Skin eruptions.—Skin eruptions occurred in 61 out of 742 cases
in the New York epidemic. The eruption was most commonly

pular and covered the entire body. A skin eruption is, however,
ﬁ' no means characteristic of poliomyelitis. Herpes is, according
to Wickman, very seldom met with, though other observers have
frequently noted its presence.

Retention of wrine.—Retention of urine has been occasionally
reported.

Nervous Symptoms.

Drowsiness—Drowsiness is of frequent occurrence especially in
children, The patient falls asleep and may remain sleeping for
several days, only waking when he is aroused for the purpose of
taking nourishment. This somnolence may oceasionally merge
into coma, but, if so, the comatose stage is gemerally of short
duration., Delirium is of rare ocgurrence.

Trritability.—Irritability or restlessness is also very common, The
Collective Investigation Committee on the New York epidemic
state that the most marked features of that epidemic were the
irritative, nervous symptoms at the time of onset and during the
first few days, giving rise frequently to great difficulty in diagnosis,

Pain and tenderness—The same Committee remark—* Almost
all of the cases had pain and tenderness during the first few days,
In practically half the cases it was quite marked. In many cases
it was excruciating. It occurred most often in the lower extremities,
next in frequency in the spine and trunk, and still less fr-sqluant;llg
in the upper extremities and neck, In regard to the pain a



















































