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THE GuiVERAL PRACTITIONER AND RESEARCH.

A FoW OBSERVATIONS BY A GENERAL PRACTIVNIONER.

This thesis is divided into three paris, AeBs.Ce

A - Geals with a short historical account of the disease

"Acute Ascending Rabic Myelitis".
B - deals with the clinical featurcs of this disease

C = deals with "the Inferior Mesenteric ganglion as a
reflex controller of tne bladder". The evidence on

which"C"is based is chiefly clinicale

As an introdu ction to this thesis I cannot do better
than quote a passage from the writings of D:.James McKengie
- that ideal general practitioner and research worker t-

" the barrenness of.a.g;eat deal of investigation can be

traced to the neglect of the principle that a knowledge of
symtoms is necessary for investigation into all the problems

conneccted with disease',

The Clinical observer still reaains the s0lid rock from
which all medical discoverics muct originate and medical
science advance,

The discovery of this outbreak of Acute Ascending Rabic

Myelitis in Trinidad is no excepiion to the above rule. It

was due primarily to the wokic of General Practitioners who

although burdened with routine duties were able to diagnose

the disecase when ever it occurred, and in this way furnished

material for bacteriological investigatione
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In these days of Laboratory specialisation in diagnosis
and of partiai ncglect of clinical methods, the Clinician is
apt to depend too much on the Laboratory and too litile on his
own observationse The part he plays in advaiicing the noble
art oft times receives litile or no recognition compared with
the halo which surrounds the Laboratoby,worker who, may
discover a new germ or a new virus, or a nev teste

To quote Sir James

" Often the Laboratory worker is noti only unable,

at times,y to recognise the symtoms produced in

man by the invasion o a microbe, but even, when

he has obtained distinct evidence of phenomena

produced by microbic invasion he is not competent

to say whether ithe presence of ithe microbe is

incidental, the primary cause, or secondary to

some other condition".

An illustiration of this occurred during the bacteriological

investigation of a discase txaxmxxX in animalse
The Bacillus Botulinus was found in the so0il where =xnxE
cases of the disease in cows had occurred and also in two cases
it was recovered from the Liver amd Spleenes The discase was
therefore diagnosed to ﬁ: Botulism which,és will be seen later
was Raviese |

Although it is not usual for details of the methods
pursued in the elucidation of a new or rare discase 0 be
published, nevertheleSs.it may be profitavle to depart f;om
custom to emphasise the fact,that the physician must always be
preparcd to inveétigate.disease not only in human beings but
also in the lower animalse

In 1925 a diséaée‘ﬁfoke out in epidemic form auwong
cattle and horsq/gn Port of Spain in the Northern part of the
Island, The disease was diagnosed by the Veterinary Surgeons
as Botulisme

In 1926 - 27 - 28, cases occurred. But in June»1929 the

disease began to occur in the Southern part of the Island -~ at

Siparia, Fyzabad, Parry Lands. (See Map attached)
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The symtoms were siated to Le paresis of the leg and great
salivacione Lvery case ended fauvally. I’he diseases is of
short duration 5=6 dayse

Diagnocis was based boih on clinical fecatures and
bacteriological findingse It was also substantiated by
distvinguished Veterinary surgeons in the UeSeAes On receipt

of the clinical features of the disease.

POST MORTEM
Post Mortem shewed congestion of the brain and petechiae

on heart muscles

HUAN DISEASE = &st CASE.
In July 1929, I was sent to Siparia in the Southern part

of thic Island to act for Dr.Grell, the District iledical Officere
On the 12th July 1929 at 10 a.me.y, & boy was brought to
my office .ith the following hiustory -

On 126 7o 29 = He complained of severe abdominal pains
whiich started about mid-day and were so severe that he
did not return to school in the afternoone

On 13« 7. 29 - He wasg given some salts by his mother
and his bowels actede

On 14e 7Te 29 - At about 10 aeme, he suddenly cried out
for pains in his right leg and he felt feverishe Shortly
afterwards he noticed that his right leg was weake

On 15. 7« 29 = Fever continued and leg became "deadZ.

On 16¢ 7e¢ 29 = He was brought to me.

Yor detarks of case bee bechion B

The cas;:;:Lthe 2047429 at 4 aeme., Imedt¥A, My diagnosis
was Acute Ascending Myelitis(Rerelyeis), .

I discussed the case fully with Dre.Rostant, Resident
Surgeon of the Colonial Hospital, San Fe¢rnando and other dociorse,
I also mentioned the fact that a mule had died in a savannah

nearby, from Botulisme I made inquiries and learnt that the

boy played in the same savannahe




On 22« 7e <9 Dr Grell reported two cases = On 2567629 ;
30e 7e <9y TWO mMOre cCasecSe In Augusi 6 cases and in Sepiember
two casese Sowe of these cases were sent to Ho.pital where

they were atiended by Dreioutant and my selfe

Case Noe7 is of especial interest from the diagnostic
point of view and the importance of clinical obscrvationse

On July 27th, she complained of headache and cold feelings
in her hands and feete She had fever and was sweating
a great deale

She was first seen by Dr.Grell on 5le7e 29, and on
cxamination her tcmperature was 100. Lungs clear. Heart
normale Abdonen softe There was no paralysis and no
retention of urine. She was quite bright so a provisional
diagnosis of malaria was madee

On the next day - 1.8.29, ‘the fifth day of the illness, he
visited her and ifoundihe disease well advancede T=104e
Complete paraplegia, difficulty with micturition, but

LI Y, YU i

On 3e8e¢29+.~ "The respiratory distress and inability to
swallow closely resembled the appearance of hydrophobia
in which I had seen three cases at Port of Spain, Trinidad.

She died that eveninge

| evidenily the fact that there was no history of a dog bite and
inasmuch as rabies in dogs had not occurred in the Island

since 3914 made him dismiss that diagnosise

8 : .
In October 1929 = Dr/Grell and zostant read a paper on
the cases which had been treated by them gnd Tinally éoncluded

that the disease was Acute Anterior Poliomyelitise

I did not agree with.this diagnosis on the following -
grounds -
1- The mortality rate being 100% was against it
being Anterior poliomyelitis; for there is no

record of an epidemic of Anterior poliomyelitis
with 100% mortalitye.

S« The bladder and rccium were paralysed producing |
retention of urine and constipatione In Anterior I
poliomyelitis the sphincters are generally in tacte

3= Salivation is not typical of Anterior poliomyelitise

4-~ Temperature rcmained high throughout the disease. |

5- It is true that an acute flaccid ascending paralysisf

. pay occur in the dirfuse type of anterior poliomyele
itis, but it is rare.




On 22. 7e <9 Dr Grell reported two cases — On 25729 ;
30e 7o <9y TWO MOre CasScSe In August 6 cases and in September
two casese  Sowe of these cases were sent to Ho_pital where

they were atiended by Dreiostant and my selfe

Case Noe7 1s of especial interest from the Giagnostic
point of view and the importance of clinical obscrvationse

On July 27th, she complained of headache and cold feelings
in her hands and feete She had fever and was sweating
a great deale

She was first seen by Dr.Grell on 3le.7.29, and on
cxXamination her temperature was 100. Lungs clear. Heart
normale Abdonmen softe There was no paralysis and no
retention of urine. She was quite bright so a provisional
diagnosis of malaria was made.

On the next day - 1829, the fifth day of the illness, he
visited her and roundthe disease well advancede T=104.
Complete paraplegia, difficulty with micturition, but

no retentions Great respiratory distress, great defficulty
in swallowinge '"catching at throat, swallows like an
hydrophoblac" There was marked distention of the

abdomen which did not go down even aftcr the bowels had
acted with an enemae She passed her urinees Bowels ncver
actede Shem was seen tie ncxt day with the symtoms only
exaggerateds .

His observations pointed to the disease being Rabies but
évidently the fact that there was no history of a dog bite and

inasmuch as rabies in dogs had not occurred in the Island

since §914 made him dismiss that diagnosise

s A
In October 1929 - Dr/Grell and xostant read a paper on
the cases which had been ireated by them and finally doncluded

that the disease was Acute Anterior Poliomyelitise

I did not agree with. this diagnosis on the rollowing
grounds -

1- The mortality rate being 100K was against it
being Anterior poliomyelitis; for there is no :
record of an epidemic of Anterior poliomyelitis
with 100% mortalitye. '

2= The bladder and rccium were paralysed producing
retention of urine and constipatione In Anterior
poliomyelitis the sphincters are generally in tacte |

Se= Salivation is not typical of Anterior poliomyellvisoé

b Temperature rcmained high throughout the disease. :

5- It is true that an acute £laccid ascending paralysisf

may occur in the dirffuse type of anterior poliomyel-r‘
itis, but it is rare. i}
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The Ofricial diagnosis at tnc cnd of 1925 was that the
disease in man was Anterior poliomyelitis which was known to
exist in the Colony for many years and the disease in animals

Botulisme

I, not being sadisfied with the diagnosis of Acute
Poliomyeclitis, discussed the disease with scvcral of my
collcaguesy and the following arguments arose te
1= The disease in human beings occurred only in disiricts

wncre animals were dying of so-called Botulisme
The reply to this statement of fact was;
It is true thatl wherever the disease occurred ia human
beings, in the same vicinity, animals are dying from
botulism but, it is also true that aniuwals are dying in
several districis in which no cases of the human disease
have been reportede |
Sm The majority of the cases occurred in the lawvouring
class of the population. During 1929, 13 cases had
occurred and of these eleven were labourers of the African |
race who ncither possessed nor workéd among animalse The
other two cases were East Indianse When one considered
that the animals dying ffom "Botulism" were cared for by
Bast Indians, some of whom slept near tneir cows and were
in intimate contact with themy the hypothesis that, the
disease in man and in the lower animuals was one anda the
same was difficult to accepte
S It was pointed out that the signs and symtoms of these
two diseases resembled each other.
The view o the Public Health Departiment was that the
weight of the evidence at presenit was against the bwo
diseases bcing the same for the following reasons
The disease in the lgwer.anima¥s was diagnosed n
a8 Botulism by the Veterinary Surgeons both from ,
the signs and symioms and bacteriological findings

and therefore should be accepied by Miedical men as |
being correct. ‘

The disease in animals occurred in 1925 for the first time

and has been endemic sinces It was only in 1929 that the
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first case of thils virulent type of disease was reported in man,
. Queglion aros4 as Hees
am& occurred in man during those years 1925 - 1929 but escaped
recognition, or, that the transmitting agent only existed in the
Southern part of fthe Islande
4~ The next point discussed was whether the disease in
man and in the lower animals was Botulisme Lnquiries

were made as to the Possibility of eating tinned food

contaminated witn botulinus toxin with negative rcsulise

As I was in Scotland during ithe Loch Maree outbreak I had no
difficulty in stating that the disease in man was not Botulisme
For, although, there might e some superficial resemblance,

the picture as a whole pointed to soume acute infective

ascending myelitise

The explosive nature of xk® an outbreak of botulism, the

history of eating tinned food and several or a party becoming
suddenly ill were all absent. There was no dizziness or early
paralysis of the 3rd nerve oB ptosis except late in the disease,
no loss of light reflex and a:commodatione |

The temperature was never subnormale True paralysis of skeletal
muscles is seldom found in botulism but was always present in
these cases. The late stage of the disease when there is
difficulty in swallowing and articulation with paralysis of the

tongue resembled botulisme

TO SULMARISE THis oITUATION AT THE =ND OF 1929 =»

1« A new or at leasB, a rare disease was recognised in 1929

and diagnosed as acute ascending myeclitise

P Other cases occurred and were diagnosed as Anterior
Poliomyelitis which was accep$ed by the Public Healtn Departmente
3=  The suggestion that the disease in man was boiulism was
discardede.

4= Animals were still dying from a disease called botulisme

5~ The cases of the disease occurring in human beings were

not, as was to be expected, if the diseases were th.e same, among

those who attended and lived near io the animals dying from

botulisme
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The disiribution of the disease in man did not correspond

with the disease in the lower aniialse

S

If the diseases are the same, how is it transmitted ¢

Let us see what the different deparimenis of medicine had

coniribute towards the elucidation of this disease.

The Clinician

The Laboratory:

QUBLIC HIALTH DEPT3

He had recognised a clinical entity which was
diagnosed as Acute Ascending liyelitis ( a type of Landry's
disease) on July 12th 1929,

On July 22nd 1929, Dr Grell another clinician had

observed another case and was struck by the resemblance

of the symtoms to Hydrophobiae

In September after seveial cases had been secen
8 cane
Dr/Grell and Ps A. Rostant mwmsmm to the conclusion that

the disease was Anterior Poliomyelitis (Landry's type)e

No clinician had investigated the disease in animalsg

during 1929

The Laboratory gave very little help - swabs from
the throat was examined.s Also, the blood and the Cerebro
Spinal Fluide Experiments on animals proved negative,
But Bacillus Botulinus was found in some of the bodies of

cows dying from the diseases Po. M. changes did not help

muche

Public Health Departmentg¢ were puzzled as 1o how
the disease was spread especlally as East Indians who

attended the diseased animals seldom contractedis the .

diseasee The distiribution of the disease in human beings

was difficult to_explain. Two cases occurred in one

house aftér tﬁe lapse of 24 dayse Also bwo cases occurred
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on opposite sides of the street which suggested an

infectious disease,

Veterinary Surgeonss

Veterinary Burgcons, were agreed that the disease

in the lower aninals was Botulisme

1S 3 0,

As no Medical man had investigated carfeully the signs
and symtoms of the disease reported as Botulism in the lower
animals I decided to investiigate the clinical features of
this disease.

I digcusaed the disease with several Veterinary Surgeons
who, with one,lx?eption, accepted thes diagnosis of Botulisme

Practicallxrgvery case the signs and syuatoms were very
similar in my opinion to the disease in the human beinge

Through the courtesy of the Gov't Farm I was shown a
cow, which was demonstrated as an early case of botulisme
The animal was made to walk a short distance which, it did
with difficulty on account of paresis of the hind legse.
After making a few stepa it fell down, and it needed much
persuasion and coaxing to get it upe. It soon fell down
again, this time never to rise 3325 though 4 men assisted ite

The clinical features of the disezse were then
demonstrated - Salivation, anorexia, constipation, retention
of urine, paresis and paralysis of the legse Afer this
graphic demonstration I was convinced that the clinical
features of so called Botulism in the lower animals and
Anterior Poliomyelitis in human beings were clinically the
sames :

| We then repaired to the dffice and there discussed the

subjecte
I suggested that the clinical features of the disease

in the cow were more or less identical with those of the
disease occurring ih‘the‘human beingse o this the Vet.

Surgééh, naively replied that, he did not know medicine and
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had not seen any of the humun cases aud therefore could offer
no opinion as to the disease in human Leings, buly—he—eadded, £ i
tho—diseasedin—hunan-boings, but, he added, the disease in E
the cow was Botulisme He then showed me the opinions of
emincnt authorities in the Veterinary wWorld confirming

his diagnosis on the clinical features he had supplied to

tiieme Andyhe added, the fact that the bacillus Botulimms

had been found in the soil at the Farm and in the organs of

two cases dying from the disease left no reasonable doubt

as to the nature of the disease.

Inasmuch as Botulism is always acquired by man as a
result of the ingestion of the pre-formed toxim with some
article of food ie.e. tinned meat, how is botulism acquired
by the lower animals ¥ asked ¢

His reply was that the toxim was produced by bacilli
living on grass or old fodder and subsequently the rains
washed down the toxim into the drinking pools where the
animals obtained their water. X xxzx xzxX Exmxixexd iy xkis

I was not convinced by this explanation as I felt
that our hot tropical sun would destiroy the botulinus toxin
very quickly, nevertheless, in as much as, several Veterinary
Surgcons had informed me that the disease was more prevalent
at the beginning of the rainpy season and gave the above

explanation for the higher incidence, I accepted the hypothesisy

Another interesting observation made by the Vetcrinary
Surgeons was that animals kept in stalls gencrally escaped the é
disease, while those lefi{ in pastures acquired the disease. ;
The obvious conclusion was that the animels acquired the
disease in the pasture and this fact strengiicned thea xkime
above explanatiione

Not satisfied with the above explanation I read the
chapter on Botulism, and the following passages have been taken
from a system of Bacteriology in order to illustrate the |

unsettled eondition of Veterinary science with regards to

Botulisme .
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PATHOGuNESIS OF BACILLUS BOTULINUS.

Van kErmengem states that botulism is an intoxication
produced ondy by ingestion of the toxin.
Reputcd manifestations of Botulism in animnals (p.383

Vol 3 System of Bacteriology)e

Apparenily there are several diseases of aniuals with
nervous manifestations which have been incorrecily grouped
as ucing due {o Botulisme

Bulbar paralysis and paralysis of the Locomotor systiem

are the cardinal symioms in all these diseasese

Forage po&éoning

Grass sickness

Lunberneck

Bachllus Parabotulinus disease

Lamsiekte

"Tt is difficult to understand how botulism can

be contracied by pasture fed animalse"
STABILITY OF TOXINS

" The fluid toxin exposed to light and air undergoes
rapid sdtex deterioratione But if kept in sealed tubes
in the dark, deterioration is mmeh xmpid less rapide.
Dterioration is more rapid the higher the tempe.ature ab

which the toxin is kept'.

Early in July 1930, I was transferred to San Fernando

Hospital and om 28¢ 7. 30, it was agkbm again my good fortune
to record the first case of the disease for 1930. The searly
caused
elinical features of this case am=mmmssl m€ to make a
provisional diagnosis of Enteric Fever, for there was,
pyrexia T=99.6: P=108: R=24, extreme drowsiness, distended
and tympanitic abdomen, constipation, &ifficulty with
micturition and vomitinge The next day I re°°331§?§,£P°

disease as that of Acute Ascending Myelitise Six days
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afterwards the Uncle who lived in the same house was admitted

to nosplial and died within thrce dayse

As I was convinced that the disease in uan ( diagnosed
as Anterior Poliomyclitis) and in animals (diagnosed as
Botulism) was the same, I decided to transmit the human
disease L0 acalfe On 9330y wiubh the help of a veterinary
surgeony I injected 10 cc of the Cerebro Spinal Fluid from
Case 2 -~ 1930, intrathecally inio one calf,.

Into another calf I injected 10 cc of the Cerebro
Spinal luid subcutancously and intramuscularlye Al though
my experiment was a failure in as much as I did noti succeed

in transmitiing the disease and thus proving that ny clinical

obscrvations were correct, nevertheless, I think, it accelerated
b4 9 9

reseaircn, and a rcconsideration of the diseases became

necessarye

safed

In September 1930, I sited for England to do Post

Graduate worke

Let us sece what progress had becn made during 1930 with

regarrds to the elucidation of these diseasese

- Clinically.

During 1930 the clinical features of the disease in the
1ower animals was investigated by a Medical Practitioner who
came to the conclusion that the diseases in man and the lower

animals were the same€e

2 -~ Bpidemiologically.

In 1930, three casea occurred in St,Mary's Village -
@ropouche, about 8 miles from Siparia where the first case
was rcporteds Of thesey, two occurred in the same house.

ase

Date of Onset  Date of Death Duration of Dise/
A. Be 16. 28¢ 7o 30 1. 8. 30 5 days
As Geo 36 2¢ 84 30 Qe 8o 30 8 days

The wife of Aes Gey the other occupani of tie house
eBcapeds We were of the opinion that A. Ge had acquired
the disease from Ae B. through the ageney of some biting
inscct such as the stomoxys flye

3 - Bacteridlogicall

R B

A great deal of work.was being dope bui nathing.e€- .
importance was pyblish6f WEMALTI98e irn, od dan pEnlial;

P
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Experimcntal Investigations,

In 1930 a portion of a human brain from a fatal
case was sent ot Dr.Hurst, Bactcriologist o. the Lister
Institute, London, and a part to the Rockfeller
Institute, New York, Us Se Ae

«

Dr.Hurst on account of the negative rindings after
injectiing a monkey and then a rabbit was of opinion at
first that we were dealing wiih the virus of Poliomy:litis
though some doubt existed. ile contiuucd his experimcnds
by carrying the infection through a second monkey. The
effect was that the monkey became unusually excitcd.
From the second monkey he inoculated a rabbit which
dgg@loped paralytic symtoms, typical of the virus of
rabies.

At the Rockfeller Institute similar experimenis gave
the same results, with the further experiment that the
virus was carried from the raboit to a dog and symtoms
typical of rabies resulted,

In 1931 a second human brain was seni to the Lister
Institute, London, and the Rockfeller Institute, NeYe;
both after passage through one monkey and a rabbit
gave the same results confirmatory of rabies vhruse

Huwan and Animal Disease.

¢«

In February, 1931, Sir Wilfred Beveridge a member of
the Medical and Sanitary Advisory Comuittee of the
Secretary of State for the Colonies visited Trinidad and
investigated this matter examining all {the records and
visiting the places where human and animal cases had
occurrede

He considered that the disease in man had no
resemblance to the usual form of rabies and that the
symtoms and epidemiological conditions ( including the
absence of any rabies in dogs for many years) were
against any such conclusions.

He considered the disease in man to be a transverse
myelitis of unknown cause and was unablée to find any
evidence of casual conncction between the human and
aniual diseases especially as the aniual diseases had
been declared as Botulism by the Udberinary Surgecons
and as it had existed in the norihern part of Trinidad
for four years withoui any such disease in mane He
approved of thie general control measures then being
used by the Samitary Department.

After his return to London and after conferring with
Dr.Hurst and others, Sir Wilfred Beveridge advised us
that the piroblem was a very diificuli one and probably
new to science. He reporied that Dr.Hurst was very
certain of his results and he considered we musi be
prepared to accept the human and unimal disease as due
to the virus of rabies which Dr durst is inclined to
regard as a new and unknown type of xXxmm this viruse

In 1931, the diagnosis of Botulism was confirmed
from the clinical aspects by lLir Montgomery, Veterinary
Inspector of the Culunial Oifice, who visited Trinidad
early this year and saw cases of the disease in animalse
He had seen cases of Botulism in S.Africa. @
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In July 1931 Dr Wise our Surgcon General read a paper
in which he stated that boith diseases were due to the virus

of Raviese

In Sept. 1931 negri bodies were demonstrated by

Dr.Pawan in the brain of a bat with unusual habitse

In conclusion I would like to thank Dr Wise our Surgeon
Gencral for permission to write this thesis and my colleagues
for making use of their clinical notese

It is indeediéource of greati satisfuction that the
solving of this difficulti problem was achieved by the co=
operation of the members of our liedical ﬁepartnent in the

courae of their r.uuivine duiieses
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A FiBvW CASiS OF ACUTE ASCuiDING RABIC MYWLITIS
by
JAMES ARNOLD WAT:RMAN

MeBe CheBe Glasgow, Gov'te.Medical Of.iger,
Trinidade.

=00 m——

A few general remarks concernipg the name of the disease
and its characteristic features may be appreciated by yeer '\Mg

rcaderse

The cases reported below occurred during aa outbreax of
Acute Ascending Myelitis of a very virulent nature in 1929,

1930 and 19951,

The essential featurcs of the disease may be summarised
in the followving definition g~

*An acute fatal febrile diease of short duration
accompanied by sevcre nervous spatoms. It is
characterised by a sudden onset with sensory
disturbances, and early bladder and colon involvemente
This is soon followed by an acute ascending flaccid
parsalysis commencing in the periphery of the lower
extremities (at times in the upper) and rapidly
spreading upwards,-involving the muscles of the trunk,
upper extremities, diaphragm and muscles of deglutition.

The termin..l symtoms are those of a bulbar paraylsis®,

ETIOLOGY.

The disease is stated to be due to the virus of Rabies

ol
(Pawan and Hurst 1931). For details of experiment,work see

"Lancet 1931 Sept"e



It is belicved to be transmittcd by the bites of bats
which are{agffering from rabics. The reservoir of the virus
appears tqﬂthe domestic animals namely, cattle, horses,

] Thert bas Leens
mules aild assese aaNo rabies in dogs for 16 years in Triaidade
The disease is not mechanically transuitted, the

transmutving agent first suffers frou the digease and in its

mad state attacks human beingse.

"In 1930 there uwccurred an unusual outibreak of
rabics amongst herds in Brazil where about 30§ of
the cattle and SO of equines dieds The rabies
virus was traced to bats which suffercd from rabics
and by biting these animals transmitted the disease
to theme In this outbreak of rabies amongst cattle
and horses in Brazil no human being nor dog was
affected".

My interest in this disease sturted on July 16th 1929,
when I saw the first case and uiagnosed iv as Acute
Asccuding Myelitis or Landry's Paralysise.

Since then, the etiology of the disease has been worked
out and is siated to be due to the virus of Rabies (Pawan
& Hurst, Lancet 1931). The name Acute Ascending Rabic
Myelitis is therefore suggested as being scientifically

correct, both from the etiological and clinical aspecis.

The sites of e¢lection for inoculation of the rabies virus
are the ends of the lower and upper extiremiiies leading to
two types of the diseasee These sites are wisely chosen
by the bat for they are frequenily bare and therefore no
virus toxin is lost as when bites are made thro clotihinge.

In the 2nd place the bat can much more easily anaesthetise
the part by flapping 1ts wings and without touching the
patient to arouse hime.

Ins some cases. - the wound made by the bat.could be

recognised and &n one case the patient was awakened and

actually heard the bat flying about the room which was
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covered with blood.

As negri bodies have been round in the brain of bats
behaving queerly it is reasonable to assume that at any rate
the bat is a transmlitter of the disease,

It is the first tiame that the bat has been incriminated
for conveying disease to mane Bats are indigenous to the
Island and while in the past their bites which are superficial ;
and contain only 2 small wounds were looked upon at moot as ;

a petiy nuisance, now,they have to be treated seriouslye.

In two inshances two members of a family living in the
sauwe house developed the disease and died. T.o cases
occurred in the same road in houses opposite to each others

Although the fact that more than one individual in the
same house acquired the disease, doecs not negative the bat
being the transmitter, yet, it arouses the suspicion that

the disecase may be spread in other wayse.

INCUBATION PERIODg

In three cases in which a definite history of a bat
bite was obtained the incubation periods were 21 days, 28 days

and 33 days respectivelye

The intervals between the onset of the disease occurring
in the same house in two mewmbers of a family were :~ 24 days

in one case and 5 days in the otheres

" INCUBATIONS

David Gr&hﬂm - 33 dayse 256th Decel931 ~ 284132,
E. Ge (Tortuga) 6e7¢31 - 3rd August - 28 days
Francis King ~ bite 6¢9¢31 ~ onset 27.,9.31 - 21 days

From these cases the incubation periods were 31 & 28 days.

w “ore than one member of a family in the same house
suffered from the disease in three instances :-

In the first instance : - there was an interval of 24
days between the onset of the 1st case and the 8ih case

of the outbreake

In the 2nd.instance s~ one (Female) died on the 14.9.29
and tue other (male) died on 17.9e59

In the &rd instance :~ Onset 27 «7e30 and the other 2.8¢30,
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. fresh nerve substance.

The 5th case and the 11th case occurred in the same .
road i.a houses opposite to each osther - at an interval of
19 dayse

PROPHYLAXIS

Inasmuch as negri bodies have buen dewonstrated in

be given %o the residents in the ncighbourhood to
provect themselves and animals from the bites of bats

by the use of night lights inm pens and nets for the bedse.

As there may be other means of spread of the disease
the affected person should be promptly idolated in
hospitale £NE XEXt Fmixt m

The ncxt point of importance xkpmix® k® is the prompt
vaccifiation with rabics virus of all persons in the
immediate neighbourhood, who have been bitten by batse

Leaflets pointing out the advautage of obtaining efficient?

protection by this means may wiklih advantage be distributedd

The question whether Rabies Vaccine should be
admninistered to p.ople before infection has talicn place
may be considered when the, dealh rate among animals
is very high and the diséase is limited to a small area.
The danger of,geuroparaittic accidents although very
small still hés;to be considered. '

The vaccine may consist of living or dead viruse
The modes of preparation of the vaccine are numerous
and apparently each produces good resulise.

Mo Hendrick 1928 gshowed that the mortality was
1.16% in 84,844 cases treated with carbolised vaccines;
1.81% in 5,141 cases treated with dried cords vaccines and
1.62% in 8,435 cases treated with vaccines made from

Disinfection of the house is of course essential and may

be effected by the use of formalin spraye. All beddaing and

other fomites must be sent to be sterilised.



6- Notification of Acute Agcending Myelitis; Transverse
Myelitis, Anterior poliomyelitis, Encephalitis
Lethargica and Cerebro Spinal Pever should be made

compulsorye
6- Tune nursing of these paticnts should be entrusteda to
a senior nurse with experience in the nursing of

infectious diseasese The duties of ilic nurse will be
" chiefly directed to the proper management of the saliva

urine and faecese

As 8Balivation is often profuse and inasmuch as the
virus is said to be constantly excreted by the salivary
glande the secretion should be reccived in a cup
containing carbolic lotion 1-20.

As the secretion frou the pancreas ﬁiintcstinal
glands often coniains the rabies virus, the faeces of
the patient should be mixed «~ith 1-20 carbolic lotion
to vender it sterile.

whether the uriine —oantains the virus is not

definitely known but no harm will be done if the urine
is mixed with some 1-20 Carbolic Lot.on before disposale

The nurses in attendance on these cases had their
hands examincd carefully for wounds and scratches and

were
tkxte made to wear glovese

T YPE Se

There are tfo distinct types of the disease according

as the virus enters by the upper extremity or the lower

extremitye. The latter type was by far the comaoner.
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Course :

The seuree of the disease may be divided into FOUR STAGES:
1= Onsev of disease in generally sudden and acutee
8= Drowsy stage in which the patient lies quitely
in bed suffering from Dyrexia, dicstended abdomen,
difficulty in micturition, constipation, furred tongue,
pains in Jjoints - closely resembling enteric fevers
3= Stage of general irritability, excitubility and
hyperacsthesiae
4- PARALYTIC STAGE.

The onset of paralysis is always preceded by certain
premonitory symtoms which may last from a few hours to
one weeke These symtoms may be vomiting, constipation,
diarrhoea, pains in the abdomen and joints, cold feelings
in hands and fcecet, "pins and ncedles", headache. There
is always a slignht elevation of the Temperature.

The most characteristic symtom is a severe burning

sensation in the sole of one foot and after a short
interval in the othere

In a few cases the muscles of the extremities were
very tender and the moveaent of the Joints caused

excruciating painse

After the premonitory symtoms paresis of one leg

occurs and shortly afterwards is followéd'by paresis of the
other leg end difficulty with micturitione After a day
or two an acute ascending flaccid paralysis of the lower ‘
limbs, bladder, large gut, rectum and trunk muscles

would followe. The patient is now in the Drowsy stage - he
lies quietly in bed with complete loss of power in the
lower limbs - the abdomen distended partly from a distemded 1
bladder and partly as a result of paralysis of the large

gute His bowels are constipated, tongue coatede

After a varying period of hours to iwo days ,H

incoordinatfon of the upper extreuities can be detected
complain of

and at the saﬁe +ime the patient begins to



respiratory distress which ushers in the stage of
excitcment or general irritabilitye. ne is very rcestless
tossing the upper part of iis body aboute lile resents
being disiarbed. There is generally pyrexia and profuse
perspiration through-out the illnesse Soon there is
dyspuagia and pr.ofuse salivation duc no doubt to
paralysis of the muscles of deglutiticon, and, if perchunce
the patient should survivellong enough, paralysis of the
tongue and eye muscles may be noticedes Delirium or
hyperpyrexia seals his doome

The mind is perfectly clear almost to the ende.
Facics anxious, and as though conscious of impending
dissolution, he begs that voacthing should be done for

hime Alas! a most unforgatable experience.

PARALYSIS,.

The paralysis is of the flaccid type and is
associated with a complete abolition of the deep and super
ficial reflexes of the affected arease

In ecach case paresis preceded the paralysis and ia
some cases the patient died before paralysis had become
fully establisheds ’ |

In the hower limb type, the paralysis gradually sprea
upwards, segment by segucni as though by contiguitye
In the Upper limb type the par:ilysis spreads from one
limb to the other evidently the result of a transverse
lesion in the cord and then ascends and descends pari
passue The distr bution of the paralysis is at first
asymme trical but soon becomes symmetiricale In no case
was there recovery of a muscle after paralysis had set ine

In two cases the paralysis ascended rapidly as far
as the Costal Margin then there was a cessation in its
advance for about two weeks and then rccommenced to
spread upwards and cause death in xf® a few days.

The rapidity with which the paralysis became

established varied: It was an index of the rate at which



the infection travelled up the corde The following

case gives a fair indicaticn of the raties

At 9 aeme, paresis of tiwc lower extremities was noticed.
At 330 pemey there was complete flaccid paralysis of the
lower limbse.

At 9 pemey there was commencing respiratory distresse

At 9 a.me, the next day breathing was very luaboured and
he swallowed with the greatest difficulty and paine. He
died at 330 that afternoone

In a few cases in «hiich the paraiysis was wide-
spread and involved both upper and lower extrcmities and
also the trunk it was noticed that the patient although
lying helpless in bed was able to mave cither so.ie of his
toes or fingerse The last case I saw (June 1932) the

patient could okly move the fingcrs of nis left haunde

Roderick Williums can mnove greati toe right foote
John Garcia can move great toe right foote
Wilfrcd St.lose can move toes and ankles slightly

Bthel Gluwalior slight movement of left toess

REFLLXE Sg
The deep and superficial reflexes in the
paralysed areas were absente Harly in the disease
incoordination of the lower extremities could always be,
$ demonstrate&x and its appearance in the upper limbs

connoted that the end was not far off.

SENSORY PHENOMINA
- xXykt It may be stated genecrally, that there is in
v#rying degrees somevdisturbance with éensatioh. InAthe
early stage of the disease there is frequently blunting
of sensibiiity in the lower extremity, first aﬁtacked_as
compared with the others In the case of (JG+1930) on
admission pain temperature and touch were less aqupqvog%&

the left lower extremity than on the right.’_Qn the other



hand in the case of (A.B.1930) sensation appeared normal
the day ovefore he died although flaccid par.lysis was
fully established in both lower limbse

In two cases the anaestihesia (WeS.1929) and E.G.1931)
involved the lower extiremities and the trunk as far as the
costal margin; but even in these cases small areas on the
legs wvcre éz;;334With normal scnsatione

IV must be remcmbered that a disease .hich produces
drowsiness as one of its manifestations does not lend
itself to the accurate determination of sensory phenomena
especially when dealing with children.

Hyperaesthesia especially of the abdominal wall
was noted in a few cases during thc stuge of excitcment.
Numerous and remarkable are the many different anaesthetic
and paraesthic symtoms obscrved in this disease.

Often the patients compluin of numbness, tingling,

fceling of pins and needlese

PAIN.

A girdle pain is a frequent symtom and ofken they
complain of pain in the musclea of the lower limbs, trunk
and fdhe neck and not unfrequently the muscles were very
tender on palpations In one casé a sligﬁt amount of .
pressure on the musgles caused very severe pain and move-

ments of his joints were likewise agonizinge

BLADDER «

The Sphincters:

The behaviour of the blédder was 6ne of the most
characteristic features of the disease and was observgd;
very Carefully; ‘In the carly stage of the disease the’
patient invariably complained of difficulty «+ith
micturition which gradually became worse until he could
pass only a few drops of urine after uuch forcinge.

Retention of urine then ensucd and persistied through

out the discases Tn one case duriug the stage of
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excitement I passed the cathceter aund found tl.e mucosa
hyperaesthetic, Tor altlough the cathetcr was passed
unnoiiced Ly tie patient up thie uretira nevertheless the
monent it entered the bladder the paivient made frauantic
efforts to rcavve ite A more devailed account of the
bladder symwoms and « note on its ncrvous conirol is

dealt with separatelye

Rectal Sphincters

As in the case or the Dladder the poisoning by the
rabics virus of the nervi enigentes produces parulysis
of the walls of the recium and large inlestine and
thercfore constipation was usually presente

Vomiting occurred in come cases on the day of onset
of the diseasejin others on the day followinge In two
cases the vomiting was persistent during the . hole course
of the diseases AT first the vomitus consisted of food
then bile and [finally of "coffce grounds'. This
persistent vomititing appeared Lo be due to the toxin

elaborated By the rabics viruse

DEGLUTITIONS
Difficulty in swallowing occurred in all ecases
sonetime before deathe Some complained of severe pains
in the neck and others were unable to move their heads
because the muscles of the neck werc paralysede
The following descriptions givéh‘respectfiily by
a patient - a nurse and a physician may be of interest.

"I feel as if I am choking when I try to
swallow', (J.G. in '29)

" Yhenever the feeding cup is brought to him he
pushes it away". Nurse reporting the action of a patient
10 years olde. S

" Catching at throat - swallows like an Hydrophobiac
The respiratory distress and inability to swallow closely
resembled the appearnace of iHydrophobia in which I had

geen three cases at Port of Spain$ (Qr.Grell)



11

SALIVATION.
Salivaition was very profuse and chould be attributed
partly vo the inability to swallow and partly 1o excessive
sccretion duc o the stimulation of salivary gluuds by the

toxin of Rabies Viruse.

PERSPIRATION,

In the majority of the cases, perspiraiion was

very profuse and characteristice

TEMPERATURE,

The history of pyrexia for a day or iwo before the
onset of paresis was usually obtainede. The pyrexia
ranged from 99; to sRA® 104, It was generally irregular
in character but at times continued or intermittent in
type. Hyperpyrexia occurred in some cases immediately

before deathe

PSYCHIC FUNCLIONSe

The mind remains clear throughout the discase.

Hallucinations and delirium heralded the end in somee

LUNGS,
Lungs: were normale Towards the end ralea and-craps

were heard at the bases, Respiratory distress due partly
t0 the distended abdomen and partly to paralysis of the
intercostals increascd as the paralysis ascended. The

patient often could not speak on account of dyspnoea.

YL Se
In the early stages the vyes appeared normal, but
in three cases there was definite involvement in the Xztag
later stagese In one &llere was ptosis in the others |

paralysis of the IV and VI nerves
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PATHOLOGY,

The virus of.rabies cun sprcad up, down and across
the corde The bat generally bites the ends of the E
ubper o:r lower extremities for they are generally exposed,é
and there injects ﬁhe rabies virus which travels up tue
nérvés supplyiug the part bitten.

The mode of spread of thc¢ virus can easily be traced§

by correlating the patienis symtomse.

xExxExkREnRBl J. Goe Age 35, stated 3=
1~ That pain started in the sole of his left foot on
2e Be 30, pointing to irritation of L5 S1 S2.
2= On 4+ 8¢ 306y the lcft leg and thigh began to pain
him L3e4e¢5.
3= On 5. 8¢ 32, the sole of the right foot began to burn
like pepper showing that the virus had reached the cord
énd producing sensory manifestations of the right foote
4~ Difficulty in micturition; the result pf the toxin
having spread downwards to S2 S3 -~ the nervi erigentes.
5~ Paralysis of bladder and rectum - the nervi erigentes
were obviously paralysed
6= The constancy of the motor paralytic phenomena as
compared with the variability in the seunsory symioms may
be due to the lfact that the virus in attacking the Jhole

cord would naturally destroy the more delicate nerve cells

before nerve fibrese

ZHE_BLOOD.

WVhite cells:- Leucocytosis in some cases otherwise normale

Ce Se o

1. Was generally under pressures

2¢ It was clear
3« Cloitted spontaneously at times
4, Globulin increased
5. Cells increased =~
Polymorphs 4: Lymphocytes &e

URINE

In a few cases albumin made its appearance during the g

course of the diseases Soueiines granular casts were
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é:::::& Sugar prcsent in one case, otherwise normal.

Po Mo Findingse

The brain and meninges were very congested but there
was no evidence oi any purulent decposite

The spinul cord and coverings showed great congesi.on
and the substance of the cord in some cases was eXtremely !
soft even diffluent. The gray matter could not be
distinguished from the whitee

The mesenteric glands were cnlargede

The internal organs were congestede

Sections of Brain and Spinul Cord:-~ shewed
Degeneration of nerve elements and very marked
perivescular round cell infiltration.

It may bc stated that Glycerin is the best substance to usﬁ

for the preservation of material for experimental

investigatione It not only preserves the rabies virus
but also prevents putrefaction and so contamination with

orgahisms.
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DIAGNOSIS.
In a typical case, the ascending fluccid paralysis,
difficulty with micturition or rchéntion oi urine, the
pyrexia, perspiration, salivation, respiratory disiress and

dysphagia make the diagnosis easye

In an ecarly case especially in children LENTERIC FrVER
may be simulatede ;

Landry's Paralxsis is distiugusihed by the non-involvmen{
of the bladder to zny great extent, the age incidence of the |
disease; the absence of profuse salivaiion and perspirations
the mortality in Landpy's paralysis is 50% onlye.

Intra ‘thecal Haemorrhage can ve distinguished by a

Lumbar puncture.

Acute Anterior Poliomyelitis is distinguished by

1~ The temperature chart pyrexia subsides quicklye
2= The control of the sphincters is ncver loste.

o= Diarrhoea is coOww.iONe

@~ Sensation not interfercd with

5= Age incidence - generally in infancy

6~ liortality varies rarely above 50%

7- Onset of paralysis is sudden and reaches 1its
maxinum effect at once.

8-~ There ics no salivatione

Acute Transverse Myelitis is 1o be di-tinguished by the

complete loss of power and anaesthesia Delow the lesion, the
ascending

paralysis is not an EEERRIRE one . The girdle pain is always

present, the flaccid type of paralysis after a time becomes

spastic, bedsores are vecI'y colmone

Prognosiss~ is very bade lMortality 100 %
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TREATMENT ¢

General nursing trcatmente
The bladder to be catheterised 4 hourly.

A purge for the constipation

Posture of Patient to be cianged frequently

Diet fluid and nutritives

Pyrexia relieved by sponginge.

Drugs have been tried without any beneficial result
Urotropine; Ne.AesBe: Quinine Hydrochloride.
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Age
" Name and Date Adnission Date Address Duration
Yecar  Age Sex of to of of
Onset Hospital Deatih Disease
19293
1= CeFe 16 M 157 ec9 2067 e<9 Siparia 8 dayse
6= ReWo 15 M 2T7e'l 69 le 8o 29, 3e8e29 Siparia T dayse
T= YeBe 5 F 2T e7eo9 DeB e Siparia 7T dayse
Qe JeGe 29 M 6e8ec9 13e¢ 8¢ 296 1448429 Pyzabad 8 dayse
11- DOCQ 10 M 16.8029 1908. 290 20.8.29. Siparia 4 days.
19302
1
1= AJBoe 16 M <BeTed0 296 Te 30 1. 8« 304 Oropouche 5 dayse
2= JeGoe 35 M 20530 7e¢ 8¢ 30 Q0830 Oropouchie 8 d4ayse.
3= AePe 58 F 160630 20. 8. 30 2448430 Oropouche 8 dayse
9951
8= HeGe 28 P 508091 7e¢ 8o 051 Te8e01 Mayo 6 dayse
3= SeBe 8 M 154831 21le 8. 31 228431 Erin 7 days
4« Felhe 10 M 20669431 3¢ 10,31 410,31 Maravals 8 days
1932:
1= D.Ge 14 M 28.143% Be Ze 32 5e2e52 Tunapuna 8 days
' Infected
at
Parry
Landse

g3l s e 3.
tg3z . No |



CASES OF ACULIE ASCLUIDING RABIC MYELITIS.

NO o .

This case 1s important historically as it was the first
case recognised and descridbed during the outbreak of Rabies
in man in Trinidad. The diagnosis made was ACUTE ASCENDING
MYBLITIS, but now that the etiology is known, AGUTE ASCENDING
"RABIO" MYELITIS appears more appropriate.

Ce Fo e 15 = School beo

HISTORY s=

On 12. 7. 29+ -~ He complained of severe abdominal
Pains which sturted about mid-day and were so
severe that he dids not return to school in the
afternoone.

On 13. 7¢ 29, -~ He was given some salbs by his mother
and his bowels acted.

On 14e¢ 7e¢ 290 = At aboutl 10 ae.mey, he suddenly cried out
for pains in his 8ight leg and he felt feverishe
Shortly afterwards he noticed that his right leg was
weake

On 15+ 7+ 29e -~ Fever conthnued and leg became "dead",
On 16« 7+ 29+ = He was brought to mes
ON EXAMINATION s

There was flaccid paralysis of the right lower
extremitye

Knee jerk absent, no plantar reflex, no clonus.

Sensationy although present, was less acute than on
left lege

Heart normal -~ Lungs normal -~ Spleen not enlargede
Urine = transparent - No albumine
T =101, P = 96, R = 24.

His parents were advised to take him to Hospital, but
they refused, saying, that they preferred him to die at
home rather than at Hospitale. I have often wondered
since whether my gloomy prognosis frightened them or
their own intuition helped tham.

Oon 17. 7. 29 = I visited the patient and found to my
great surprise that the paralysis had spread to the
left lower eRtremity - a flaccid paralysis; that his
bladder was greatly distended, for he had not passed
urine that day, and his bowels had not actede A
T =103, P =100, R = 20,
His mind was perfectly clear, but he was very anxious
about the welfare of his motheres 1IHe was intelligent
and could carry on a conversatione

He complained of no paine



2. -

On 18, 7. 29,.- He was sitting up in bed wita his legs
outstretched, un-ble to move theme His breathing
slightly laboured and sweating profusely. Abdomen
distended. And he complained of difficulty in
swallowinge

On 19 7e 29 = T = 102 P =292 ; R = 30.

There was marked paresis of his upper extremitiese

Breathing very laboured. Abdomen disicndede Constipatioq

He was unable to swallowe His tongue heavy, speech
slow and indistinct. Salivation profuse. Perspiring
freely. He was drowsy, but his mind was quite clears
All sensation lost in Penis and mucous membrane of the
Bladdere.

On 20* 7Te 29¢ = At 4 a.me he diede

HOQG s :EEE. CHART=

Roderick Williams: Male. Age 15,
School boye Residemee - Sipariae African races

ADMITTED s« 1o 8. 29 at 5415 peme Died 348629
at 3.30 Pelle

HISTORY s~

On 27. 7o 29. - He woke up with a burning pain in the
sole of his left foot, the pains extended up the left leg
during the day and was not able to move the lege He
had fever during the day.

On 30. 7. 29, =~ He suffered from peins in right lower
extreplity and inability to move the }imb,

On 3le 7e 29+ - He could not pass his urine and was
catheterised by his Doctore '

ON ADMISSION:e

T = 99.4: P =102: R = 20.

A moderately nourished youthe Bladder very distended,
there is flaccid parulysis of both lower limbs but on
effort .light contractions are seen in the quadriceps of
both limbse He can move the great toe of his right
foote Reflexes of lower limbs absente Epigastric is
presente There is hyper-aesthesia of the hypo-gastric
areae Complains of numbness of the thighse Pupils
active and equal. He is conscious and alerts There is
no dysphagia, no dyspnoea and no paresis of the upper
limbse Urine nile

Q¢ 8¢ 29¢ = T = 101,2 ¢ P = 112. There is spasmodic
difficulty with respirat on and swallowinge ,

3, 8. 29, - He is recstless. T = 10342 : 130 32. Skin ™

cold and clammye. Profuse perspiration. Quite consciahs.
Died 3,30 Delle 3¢ 8¢ 29
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Nos 7. (1929)

. This was the 7the case of the series and only shows
wnat a clinician, who uses his power of observation, can do
in the e¢lucidation of the etiology of an unknown disease, |
i

Yo Be Age B -~ School girl.
HISTORY se

w

On July 27th, she complained of headache and cold feelings
in her hands and feete. She had {ever and was sweating ‘
a great dcale

examination her temperature was 100. Lungs clear.
Heart normal. Abdomen softe Tthere was no paralysis
and no retention of urine, She was quite bright so a
provisional diagnosis of malaria was auadee

|
i
1
i
She .as first seen by Dr.Grell on 31.7.29 and on {

\
One the next day - 1. 8. 29, the fifth day of the illness }
he visited her and found the disease well advancecde |
T =104 o Complete paraplegia, di:ficulty with |
micturition, but no retentione Great respiratopy distres#
great difficulty in swallo. inge "Catching ad throat ,
swallows like an hydrophobiaci, There was g® narked
distention of the abdomen which did not go down even

after the bowels had acted with an enema, She passed

her urinee Bowels never acted. She was seen the next
day with the symptoms only exaggeratede

On 3. 8¢ 29+ = "The respiratory distress and inability
to swallow closely resembled the appearance of
hydrophobia in which I had seen three cases at Port— ofe-
Spain, Trinidade"

She died that cveninge. <

NOo 9o (1929

John Garciae Malee Age 29 African Race,
Residence - Siparia § Occupation - Lgbgurer,
ADMITTED := 13th August 1929 1230 peme Died 14. 8. 29

HISTORY

While at work 6. 8. 39+, he experienced a tingling and
feeling of numbness in the left lower extremitye. The
leg became so weak during the night that he was unable
to move ite

On &. 8. 29. - He could not move his right lege.

On 8. 8. 20, = He experienced some difficulty in passing
urinee.

10. 8¢ 29. = He could not breathe nor swallow properlye

EXAM. ON ADMISSIONS

A well nourished man somewhat excitable and with an
anxious expressione Heart - IJil; Lungs - Nil;
Abdomen - slightly distended.

Can move upper extremities but there is obvious

in-coordination ere is flaceid paralysis of both
extremities; all refiexes are aﬁsen%, %%{ patient can move

the great toe of his right foot Knee Jjerk, plantan
reflgi, cremasteric reflex abseﬁt, but eplgaétric is

presente




The cranial nerves are in tucte Bladder is distended

T =101.2 3 P = 96 3 R = 20. He obviously 1

shows sone respiratory distress and dysphagiae He is

very restlesse Quite conscious and mentally alert. I
|

(9 PeMe) Skin sis colde Very restless, delirious
at times. Coughs occasionallye. Dyspnoea comes on in
spasms. Unable to swallowe

l4e Be <9¢ = 6 Aeme T = 10046.~ Skin cold and clammy
perspiring prefusely, breathing very labourede Died
¢35 Aelle 14e 8¢ <9

Pelle Brain and Meninges congested.
Liver aad Lidneys congestcde
Cord soft as buttere
liesentery gland s enlargedes
Lungs =~ 0ld pleuritic adhesionse
Bladder - peteclual haemorrhages on its surfacee

Pe. Ae Re

NOe 11 = 1929,

De Co Male 10 years. Schoolboye.
African Racee Residence -~ Sipariag

ADMITTED = 196 8¢ 29 at 3 Pelle Died 20 8+ 29

HISTORY
On 16« 8¢ 29, fever started in the morninge

On 17. 8« 29, = Fever continues and abdomen is painful
Difficulty with rspiration.

On 18. 8. ©9. Breathing much worse and he complains of ,
difficulty in swallowinge Extrecmities are weaks
Difficulty in pacsing his urine, Sweating profusely.

EXAM. ON ADMISSIONe

Fairly well nourished childe Heart - nile Lungs - nile..
Abdomen very distendede Profuse sweatse Stiffness of
neck muscles. Difficulty in breathing and swallowing -
he pushes away feeding cupe Bladder distended.

Lower limbs,, paresis, reflexes are absent. Mentally
confused. Has hallucinations. Lumbar puncture 6 p.me

i

Died 710 aeme 20+ 8¢ 29,



- 1930 -

NOo ;.
Ae Be Male - Aégg 150 28e 7e 306

Tiiis was the first case reported in 1930. The
important reature of this case was persistent vomitinge

HISTORY :=~

Fever on 27th., and 28th., and difTiculty with
micturitione

ON ADMISSION t= 296 e 30 atl 7e30 peme I found :
Bladder slightly distendede
No paresiss of lower extremitiese
Heart and lungs normale
T = 9068 P = 108: R = 24.

Shortly after aduission he passed green coloured
urine, the resgult of pillse

He had an enema and slept well during the nighte

On 30e 7e 30 = 6 aele =993 P=88; R=18
2 peme T=101.2; P=100; R=20,
6 Pelle T=101.6; P=104; R=24,

At S ae.iney, he was very drowsy with slight
distension of the abdouens He cexperienced some AtLLrExX:
difficulty in passing his urine. There was no
paresis nor paralys§s of the extremitiess He
complained of pains in his jointse Blood was taken for
the "Widal Reaction"e :

Evening: . T=101; P=104; R=28, Pains in the knees
much more severee He was unable to move
his lower extremities freelyo, Vomited twice
dark materiale. Spitting very muche He is
now restlesse Passed his urine with
increased difficultye.

3le Te 30e = 6 aeme T=103.8; P=96; R=24.
10 a.me T=1033 P=1083 R=40
2 peme T=101; P=120; R=40.
9 ae.me there is definite paresis of both
2ower extremiticsgPrmmkye. ¥omised Knee jerk absent -
Heart and Lungs normal.

3630 peme Vomited coffee grounds
looking materiale. There &8 motor paralysis of the
flaccid type involving both dower extremities. Urine
has to be drawn offe The patient is very restlesse
Respiratory rate is now 40,

9 pele T=102.63 P=148; R=44, very
restlesse Some hyperaesthesia of abdominal wall.
Vomited the same dark material several times during
the nighte

1. 8¢ 30e = 6 a.we T=101.2; P = 1243 R = 40

10 ase T=103.4; P=21363 R=36

2 Peme T=101l.4; P=124; R=36. ,

There is some respiratory distresse He swallows

with pain and difficultiye Perspiration is profusees
Mental condition is clear. Retemtion of uiine
continuese Lumbar puncture was performed aand the
fluid flowed out under increased pressure but it was
quite cleare The patient dicd at 3430 Deme




G.

No. 2 (1930)

Je Go.sllale: Age 35

Jde Ge = Male - Age 35, wac thic uacle of the last case
(AeB.) and lived in the same housee In this case I
noticed for the firstv time involvement of the 3rd.,
8th, and 12th craniul nervese I shall describe this
case in greater detaile.

HISTDRY: -

On <. 8¢ 30, he walied to the mortuary of the Hospital &
a distance of about 12 miles - in order to arrange for
tiie funeral of his ncphew, and while there his left

foot began to burn him very muche

On 3¢ 8. 306~ Pain in left foot became worse.
His bowels actied that daye

On 4. 8. 30. = The left lcg and thigh began to pain him
and he therefore remained in bed during the daye. He
had a slight tcmperature,

On 5. 8. 30, = Sole of right foot began to buru him
"like pepper". The lower bowels felt as though they
were being twisted and the lelft leg and thigh felt
paralysedes He had to force to pass his urinee

On 6. 8. 30, - Right leg begun to get weake
ON ADMISSION;

On 7« 8¢ 30 = 5440 peme He compluined of weakness of
both lower extremities and a girdle puin around his
waiste His bowels have not acted for four days and
they feel as though they arc being twistede

ON EXAMIIIATIONS |
Paresis of both lower extremities with marked
incoérdinations Reflexes absent. Sensation - pain -

touch - and temperature less acute on left lower
extreunity than on right.

Hyperaesthesia of abdominal wall.
He has to forcec a great deal 1to apass his urine,
Heart normal - Lungs rhonchitvic - Abdomen tendere.
Pupils normal in reactione
GHT 3 Enema given, flulid returned discoloured.
Passing urine by degps and with difficultye.

Perspipdation is profuse.
Complained of a burning pain over his bladder,

8¢ 8¢ 30.= 6 aeme T=98+4e P = 86. R = 20,
10 a.me T=92.8. P =104, R = 24,
2 Pelle T=100.6¢ P = 108 R = 4.
6 Dele T=100.6« P = 108, R = 24,

O a.me T=RR® Bladder distendedell 028 of
urine drawn off. Bowels acted - constipated stool after
Ol.Rice Profuse perspiratone. He is very d4arovsye.
Breathing very irregularly. Complains of the palms of his

hands feeling cold and feels the chest stiff as if
something is tightly drawn around ite



Breaihing very irregularlye. Complains of the palms
of his hands feeling cold and fecels the chest stiff as
if souwething is tightly drawvn around ite

S PoJie ~ Lumbar puncture performed CeSe.Fe.
escaped under high tensione No pain felt during the
insertion of tiie necedles ilie complains of difficulty in
swallowing, especially with the right side of mouth,
duc to paralysis of the right half of the tonguee.

Salivation is copiouse. Extreme paresis of lower
limbse Speech indistincte. Incoordination of the |
moveanents of the upper extremitiese He complains of 1
Pains in the muscles of the neck and cleste Ptosis of ;
both eyeclidse Mental condition goode o headaches |

10 Pelie = T=101: P=120: R=32 Urine
drawfi off. Apparently there is uo sensation in penis
or bladder. Swallowed so:ue milk with the greatest
difficultye Hiccough occurred duriang the nighte ¥
Vomited curdled milke Salivation and perspiration profuse
Throat very paianfule. :

90 8. 500"‘

6 aeme T=102,8: P=128: =30 o

Lower extremgiies are paralysede Respiratory
distress very great - unable to speal for he needs every
breath of air. Meutally cleare. On protrusion =t
tongue is deviated to the righte Both ears are painful.
Parecsis of the upper extreaitiecse Perspiration and
salivation still profuse. He is huving severe dysnoelc
attackse He dies shortly afterwardse

No. 3(19309
Ae P, Female Age 38. Domestic servante.
Residences St.Mary's Villuge, Oropouche. African Race.

ADMITTED TO HOSPITAL -~ 20. 8¢ 30 = Noone Died 24¢8¢30¢ 7eld pu

RY $ =
Of pains and buraing in left foot for four dayse

EXAM., ON ADMISSION:=-

A well nourished woman who complained of a buriing
sensation in left foote. Heart = nil: Lungs - nilj;
Abdomen - softs T=100: P=80, There was no paresis
nor paralysis of her lower limbs. Knee Jjerks were
diminished. No bladder tpouble.

21e8¢30e~ Complains of nuizbness of the left leg. There
is slight incoordination of lower limbs. Knee jerks are
absent. There is some loss of sensation in left foot

to pin prickse T=98.4: P=100.

22e¢ B¢ 304 = Perspirigg profusely. There ic paresis
of lower limbs. Able t0o extend and flex hip and knee
joints. There is loss of sensation in left lower limb
as far as the ankle. T=102.2: P=104; R=28s Lumbar
puncture was performed, cerebro-spinal fluid was under
pressure and turbide

23¢ 8¢ 306~ Delirious at times. Unable to move lower
limbs welle Paresis much increasecd. There is loss of
seng@ation wp to the middle of the legse



Continued: (23¢3430)

O P.lMe Paralysis of legs and loss of sensation up to
the hipse Very rcstless, swealng profuselye Delirious
off and one Bladder di.tundede. Urine drawn off.

10 Pelle = =100: =06 R=24, When spoken to
answers rationallye.

249 8e 30: - Complete flaccid paralysis of lower lianbse
Abdomen 1is distended due to paralysis of bladder aud large
gute Some paresis of pper limbs. There i. some
Dysphagia und dyspnoecae Loss of sensation 40 umbilicuse.
T=100: P=88: R=28e Died 7.15 Pelle

Duration of discase about 8 dayse



- 1931 =

NO, 2. 1931,

Ge Femaleo Age 28, Housewife.
Bast Indiane Residence llayoe

ADMITTED TO HOSPITAL ¢ e 8¢ #L at 11440 aeme Dicd 943431
at 10640 pene Duration of dicase 6 dayse

HISTORY:
Of being bitten by a bat on 6.7.31 on the left foote
On 3.8.51, cshe suffered from fever and loss of power
in left leg; cramps and puinful sensations in left leg
and foote On 50651 -~ the saue sympvoms appeared in
tiie riglit foote No action of Dbowels for eight days.
Menstruation is normale

EXAM. ON ADMISSIONe e 8o 3le = 1140 aeite

Well nourished Zast Indian woaane Heart nil; Lungs nilj
Spleen and liver mot enlarged.

Left lower limb:~ flaccid paralysis all Peflexes absente
Loss of sensation in Xeft footl and lege

Right Lower limb:- No paralysise No paresise. No loss
of sensatione Knee Jjerk is absente
Patient can stand on right foote
There is loss of sensation of the
abdominal wall as far as the ExaxtaX
costal margine Abdominal wall reflex
is absente.

Complajining of difficulty with
micturdtione. T=08e2e¢¢ P=88+s: R=16.

5620 peme Complaining of pain in right lege Ilental
condition is quite clear.

11i. p.m. Can move the toecs of the left foot a little.
There is loss of sensation on the dorsum of the right
foot and definite paresis of the right lege Urine had
to be drawvmn off. Constipattone

8e 8¢ 31e Left lower limb flaccid paralysis and loss of
sensatione

Right lower limb, extreme paresis and loss of
sensation except for a small area on the medifal aspect of
the knee Jjoint and a small distance proximal to it.
Had to be catheterised. Mind is cleare. Patient is not
in paine

2¢ 30 peme~ Abdomen very distinded and YTympanitice.
=105.838 132 24. Right lower limb can be moved a little,
18 ounces of urine with-drawne Urine Alb +++ There

is no sensation in urethra and bladdere.

6 DP.ile There is incoordination of the upper extremities,
The grips of both hands are weak. Not perspiring =
Lumbar puncture performed. The CeSeF is not under
tension (1) very cleare (2) pleocytosis

(3) Globuld® increased (4) Cells - 13 per cc in
the ratio of 4 polymorphs to one lymphocytee

9.15 me Abdominal distension has increased.
C;mpiagﬁiﬁg of thirst aud insomnia. T=103.6: 128 24
There is some roespiratory distresse

B 5o 1
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9, 3¢ 3le - O gelle T=100.0¢ P=124.: R=2&.
Dysphagia and dyspnoea much worses Perspiring nowe
Urine Albe +++ Granular castse No deposite Clear
and transparente No bloode No bilee No sugar.

SeGe 1020,

Blood Haemoglobin 90% Red Eells 4% millions .
Leucocytes 5000. Differential cell count.
Polymorphs 74% Lymphocytes 22+3%

Large lMononuclears 1.2%

Transitional Zxdfx 2.4%

PeMe: Kidney and liver congested
Cprd and liembranes congested
Brain and membranes congcsted

Pelechial haemorrhages on the surface of the hcarte.

Died 1040 = 9¢ 8+ 31le




11.

NOoeo 3o 19513

Se Be Iliales Age 8o Schuol boye African faces

ADMITTED =~ 21l. 8o 31e 3e¢10 peme

DIED

- 22¢ 8o Sle 9015 Belle

HISTORY:=

On 17. 8« 31, soon after waking wp he complaincd of
pain in both knees but was able to walk about as usuale.
In the arfternoon he Liad a teanperature but passed a good
nighte

18, 8¢ 31le= He could not move his right lege

20e 8¢ 31le~ Profuse perspidation; constipatedes NO
history of a bat bite.

On 21« 8¢ 31le~ at 6 pemey patient was seen by Dr Grell
who on c¢xamination found complete flaccid paralysis of
both lower extremities and loss of sensatione
Reflemes absent. Abdomen distended and tympanitice
Slight respiratory distress and some difficulty with
micituration. T= 103.

ON ADMISSION TO HOSPITALS=

We found a moderately well nourished boy with flaccid
paralysis of both lower extremities and loss of scnsatione
Reflexes absent in both lower limbse. Abdomen= distended
and tympanitice Abdominal reflex absentes Loss of
sensation of abdominal wall as fer as 8th rid. Bladder
distcndede Incoordinaton of upper limbs « grip is weak
Slight respiratory distresse Ilo dysphagiae. Pupils
react welle Kind clear and answers questions
intelligeutlye Urine - no albs no sugar; T=100;

P=90; R=18,

22e8e318~ 6 aeme; T=103.4; P=124; R=36. Paresis of
upper &imbs more markede Respiratory distress worse,
Unable to swallow or speaks

Died 9415 aeme 22e8e310
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No. 21 (19331)

"~ Fe Ke _ Male; Age 10, Onset 26¢9e3le
__Die 4%1190510

This case has .iany imporiant features.

1- Etiological- as it was the second case in which
we obtained a definites history of being bitien
by a bat threce weeks previouslye

Qe I was able to recognise for the firsi time a
definite "stage of excitement" as occurs in
Hydrophobia due to the bite of a rabid doge

HISTORY s

On 26931 ~ he complained of pains in both knees and
on 27931y while playing marbles his knees pained him
and felt so weak t::at he had to stop playing and retire
to his bede

On 28931 - he suffered from pains in the abdomen and
was unable to get out of bed. On 1410631, he had
difficulty in passing his urine and faeces and suffered
from feveres

On 261031 = Pain in.abdomen increased also the
difficulty in micturgtion.

On 3610631 ~ at 1130 asiley he was admitted to Lospital
of which DreDecane is in chai'gees

ON EXAMIMATION, he found :e

A saall wound which was pointed out as the site of the
bat bite on the medical aspect of the interphalangeal
Boint of the right great toe.

T=101.2; P=130; R=30,

Flaccid paralysis of both lower extremities, all
reflexes being absent,

Sensation - Pain touch and tcmperature absent as far
as the knees.

Paresis of the upper extremities.

Speech heavy and deliberate, Some mental apathy-
Heart and Lungs normale There is soume difficulty in
swallo ing and respiratory distresse

4.pPemey - Paralysis of Re.VI. Nerve was noticed.
4430 pelle= I saw him and noticed that his breathing
was very laboured and chiefly diaphragmatic in
type. Abdomen distended due partly to bladder and
partly to paralysis of the Colone Flaccid
paralysis of the lower extremitiese MKarked
hyperaesthesia of the abdominal wall; a Souch with
& pin made him cry out with paine. His mental
condition had changed completelye He was excitable,
irritable and restless.s Facles anxious lookinge
He was very talkative. No salivation. No
perspiratione I decided to draw off some urine
for investigatione The penis was insenitive to
touch and the catheter passed gg the penile

®

urethra unnoticed by the patie
continuedy



13,

As soon as the catheter touched the mucosa of the
bladder, he made s frantic efforts to get at the
catheter, and having been held by the nurses, he
spat at them and attempted to bite them. This
was a good clinical demonsiration of-

1- the sensory nerve su_ply of the penis and penile
urethra on the one hand and the bladder on the other;

2= that the t#xin élaborated, apparently acts by
increasing the excitability of the nervous systeun, and,
no d,ubty the patient at that moment corresponded to the
stage of excitecment of the rabid dogs

O if stimuli of a certain intensity be applied during
the stage of restlessness or excitement, they muy call
forth in these cases of acute ascending Rabic Myelitis
the rabid dog's propensities.

The urine was straw coloured, transparent, acid, no
deposity, no albumin, no bile, no blood, but sugar was
presente SeGe 1028,

7 Deme= T=102.6; P=1303; =304 Very takkative,
at times deliriouse

4 10¢ 3le= 9 aeme Salivation had commencedes There

was a little incontinence. Apparently overflow
“incontinence, as he had $0 be catheterisede The nurse
reported that the patient remarked that there was
something in his throat sticking him, and at times, would
grip his throat with both handse

He died at 11 a.me
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NO o Lz 29520

De Ges3 Malee Age 14. African Race,
Residence:s Tunapunae

HISTORY:

He spent Chrisimas 1931 at Parry Lands and viile
staying there was bitten by a Date

On 28ele32~ he suffered from fever, pain and wealness
in both ¥nees.

On 2 2« 32= he could not pass his uringe.

On 3. %o 3%= he was unable to walk and pass his urine
which was drawn off by a doctore He was very constipated

On 4¢ 2. 32= at 11 pemey he noticed his tongue was
heavy and had much aifficulty to & peake

ADMITTED TO HOSPITAL 3= 4 8elle Sekedle

Complete flaccid paralysis of both lower limbs with
loss of sensatione

Bladder distendede

Abdomen distended and tympanitice
Respiratory distress.

Dysphagiae

Died 2eDelle DeledZe
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THE INFuRIOR lSSENTIRIC GANGLION AS A
REFLEX CONYROLLER OF THE BLADDER

BY

James Arnold Waterman, MeB. CheB. (Glasgow) Gov't.
Medical Officer, Trinidad.

- -0000000 -

The .aterial contained in this paper has been derived
in part from clinical and pathological obscrvations on some
rare cases of Acute Ascending "Rabic" Myclitis, a few of which

I publish belowe.

I hope to bring forward evidence to prove that the Inferior
Mesenteric Ganglion can act as a reflex centree. It is
generally stated in books on physiology that a lesion in the
Lumbar enlargement of the cord produces paralysis of the
sphi.acter, and,- therefore, incontinence of urine, In ny
scries of cases, the whole Lumbar and lower dorsal regions of
the Cord were destiroyed by inflammation caused by the virus of
Rabies, and in spite of this, the patients had Retention of

Urinee

A very brief account of the embryology,- anatomy and
physiology of thc Bladder and Sympathetic Nervous System will,

I hope, be forgiven,

EMBRYOLOGICAL FORMATION OF THE BLADDER 3

The Bladder with the exception of the Trigone and Sphincter

is formed from the cloaca ahd its musculature originates
immediately under the surface of the Entoderme The trigone
and sphincter are formed from the ends of the Wolffian ducts and

the musculature originates iamediately under the @ctoderm.'ia




EMBRYOLOGICAL FORMALION OF THE SYMPATIETIC NERVOUS SYSTEMS

It is generally accepted by most embryologists that the
ganglionic cells of the Sympathctic System are ectodermal
in origin as the rest of the nervous cystem. These cells
originate in the neural crest and then migrate in different
dircctions where they aggregate o forin gangliae These cclls
should therefore possess the same functions as tic anterior

horn cells of tihie Corde

NERVE SUPPLY OF THE BLADDERS

Motor Fibres are

1~ Sympathetic to sphiancter and tisigone;
2~ Parasympathetic to the wall of the bladdere.
1. The Sympathetic: |
The connector cells lie in Lumbar segments 1 and
2 and the counector or preganglionic fivres pass ‘
out in the Inferior Splanchnic nervcs to the
Inferior Mesenteric Gangliae The excitor or
post-ganglionic fibres arise here and pass in
the hypogasiric nerves to the bladdere
2e The Parasympathetics
The connector cells lie in Sacral Segments 2 and |

3, the connector fibres are found in the nervi

erigentes and end in excitor cells in the

bladder wall forming the pelvic plexus. The

excitor fibres arise here and pass to the muscle

of the bladder.

ACTION:

The SYMPATHETIC causes the sphincter to contract and the ’
wall of the bladder to relaxe. é

The PARASYMPATHETIC causes the wall of the bladder to
' contract and the sphincter to relax.

sory ribres =
Sen Sensory Fibres from the Bladder have been shown

to pass up the hypogastric nerves, through the
inferior Mesenteric Ganglia, inferior sp




splanchnic nerves, lateral sympathctiic chain,
white rami, and into the posterior nerve roots
of Thoracic 12 Lumbar 1 and 2e

The cell stations for these afferent fibres lie
in the corrcsponding posterior root ganglia'.

The tone of the Bladder and its adaptation to
its contcnis is conirolled by a rcflexs- the
different 1mpulses pass along the sensory fibres
10 the Cord in the Lumbar rcglon and there the
fibres synapse with the cells in the Lateral
horn of grey matter and Irow here follow the
path of the mator nervc to the bladdere

KUENE'S SXPURTMGNT:

It has bcen.shown cxperimentally by Kunne that ampulses

can be conducted along motor nerves in both diiect.ons.

SOKOWIN'S EXPERIMENT: or Bladder Axon Reflex.
Sokowin divided the Inferior Splanchnic nerve and so cut
"off all direct communication between the Inferior liesentcric
ganglion and the spinal cordes He then divided the left
Hypogastric nerve and stimulated its central end and noticed:=
(a) Contraction of the trigone of the bladder on the
right side;
(b) Contraction of the ¥esical sphincter;
(¢) 1Ischaemia of the rectal mucosae.
These observations were interpreted by him to mean, that the

Inferior Mesenteric Ganglion was able to function as a reflex -

centrees But Prof.Langley and his school, who do not accept the

theory that sympathetic ganglia can act as reflex centres,
considered the reaction as due to a preganglionic axon reflex
depending entirely on the fibres of the Inferior Splanchnic.
Langley's explunation is as follows:-

That each Inferior Splanchnic nerve gives off a eollateral
branch, which synapses with a ganglionic cell of the Inferior
Mesenteric Ganglion, which in turn gives origin to the Right
Hypogastric nervee Therefore, stimulation of the central end
of the fibres in the Left Hypogestiric nerve resulted in the
impulse passing upwards to the bifurcation of the axon and then
down the collateral to the ganglionic cell of the Inferior
Mesenteric Ganglion. From here along the post ganglionie



fibres or right hypogasiric ncrve 1o the bladder to bring
about the reaciione Langley's explanation is based on Kuhne's
experiment, namely, that "an apparent motor reflex can be

obtained by the stimulation of a nerve which is itself moior's

EXPERIMANT ¢
SPINAL ANAESTHESIA: -

Before the injection of Novocain into the spinal
colunn the bladder was filled witih boric lotione
The anaesthesia profluced was very successful for
amputation of the leg bLclow the knees The
operation lasted about furty five min.tese In both
lower extrecmities there was motor paralysis and loss
of all sensatione In the hypogasiric arca sensation
was dulled.
At the end of the operation a catheter was passed
into the bladder, but this evoked no sensation
neither in the urethra nor in the bladder. The
sphinctier appeared normally contractedes
This proved, that although the paths along which
sensory stimuli pass from the bladder to the cord
and cerebrum ( i.e. The 12 Lumbar 1 and 2 ) may be
physiologically interrupted, and the nervi erigentes
tenporarily put out of action, yet, the sphincter
vesical maintains its tone and remaingcontracteds
Thus showing that the Bladder centre in tﬁe Lumbar
enlargement is not the only controller of the
sphincter vesicale
It is a well known fact that during general
anaesthesia the sphincter vesicalP remains contracted
unless too much chloroformhas been administered when
the pupils dilate and become fixed and the sphinctiers
relax pointing to paralysis of the sympatheticse
The sympatheties arc more resistant to poisons than
the CeNeSe, for they supply organs which funciion
continuously and are of vital importance to the

organisme



POST MORTEM FIIIDINGS:

Post lMortem findings in thcese cases qf Acute Ascending
Rabic ilyclitis were very characteristic, but the changes were
more marked in some cases than in otherse
1- Loss of demarcation between the grey and the white matter

of the Cord;

e The Cord in the Lumbar and lower dorsal regions was soft
and often diffluente

In short total destruction of the Cord and therefore

complete physiological separation of the Inferior

Mesenteric Ganglion from the Corde

CLINICAL FuLATURESS

Signs and symtoms noticed in these cases of ficute

Ascending Myelitis chiefly in connection with the bladder s-

l- Often sensory disturbanccs of the foot appeared very
early in the course of the disease and pointed to
irritation of nerves originating in segments Leb; Sel;
Seln

2= Difficulty in micturatings as shown by having to force to
pass urine although there was no mechanical obstructione
This showed that the nervi erigentes were being poisoned
at their centre of origin in the Corde Se2; Se3e

3= Paralysis of the bladder with retention of urine - The
nervi erigentes were obviously paralysed.

4 Loss of sensation in the penis, S.23 3; 4, destroyed.

5~ Severe burhfng pain over his bladder and hypogastirium
and hyperaesthesia of the mucous membrane of bladder and
abdominal wall were due, no doubt, to the toxin
irritating the cells in the Cprd at the level of 11ith.
and 12the Lele '

6= Bladder sensibility was lost in the late stages of the
disease. From this I céncluded that the toxin had
desiroyed that part of the Cord through which the
gensory fibres pass to get to the brain, namely, Thell &

12. Lol and 2.




Now I hope we are in a positiion to answer the following
questione

Jhy was there a tightly contracted sphiucter causing
retention of urine altaougnh the centre for tihe bladder in the
Cord was desivcoyed ?

We kuow that the Inrerior Licsenteric Gauglion was
Physiologically separated froa the Cord which had become
disorganised by the toxin of the virus of rauvicse ThercTovse
it was not due to a reflex thpough the Cord.

What are the other explanations?

(a) That it was due to an axon reflex as in Sokowin's
experinent and Langley's intevrpreiaiione
I mentiou this oniy to dismiss ite For there is no experi-
. mental evideuce - as far as I know - that sensory
impulses arising normally from a distending bladder will

pass up a moitor nervee

(b) That it was due to rcflex action through the Inferior

Mesenteric Yanglion, the modus operanid being as follows:=
The sensory impulses generated by a distending

Plaader péss up along the sansory_n;t;e via the Inferior
Mesenteric Ganglion where a collateral is given off.
This hypothetical collateral completes w.ih ganglion cells
of the Inferior iesenteric Ganglion a low rcflex are
which controls the tone of the shhincter of the bladder.
Be this as it may, I suggest thal whenthe Cord is
separated from the Inferior Mesenteric Ganglion, either
temporarily as in anaesthe¢sia or permanently, due to
morbid changes, as in these cases of Acute ifyelitis, the
following changes occur 3
The impulses passing up from the Bladder become spuntgd of:
along the collaterals which synapse with cells in the

InferiorKMesenteric_Ganglion, and so complete a tirue

reflex arce




A _NisW CONCHPITION OF Wro HisVOUS CONTWOL OF TH. BLADD.:Re

The Bladder may be said to pe controlled by three ceniress

(a)
(v)

(e)

Clinical

(sympathetics) being a reflex contiroller - subordinate to
the cord - of the vesical sphincter will be dealt with

shortlye.

A complete transverse lecsion of the cord:e—

lwwwgwaJn

Explanations As a result of the injury e# the cord is

n B.ll

Explunations The cord has been put back into gear - the

—7-

Inrerior lMicsenteric Ganglion keeps up the tone
of the sphincter of the bladder by reflex actione

The Cord normally reflcxly controls:

1- the relaxation of the wall of tue Dladder in
order o adapt itself to the awounv of uiriae
presents

2= the action of the sphinciter of the Bladder;

o= the coaitracvion of the wall of the Bladdere

The Cerebrum which is called upon o fuuction when
numerous and strong stimuli come from the bladder,

as when there is an urgent desire to urinate, and
micturition is inconvecaient at the itime.

evidence in suppori of the Mesenteric Ganglion

During the War, injuries occurred ian Jhich the Spinal
cord was complctely severed resulting in a stége of

"spinal shock"wMV 'W\a/.f ,66 thJd,ed, W.té 1:44)'0
This is associated with flaccid paralysis, absence of
of reflexes, loss of sensation, and rctention of urine

and faeccse

thrown "out of action', lcaving the sympathetiics,
masters of the situation with power to cause contractioq

of the sphincter of the bladder reflexly.

This stage begins to pass off in from 7 to 10 days,

and has disappeared as a rule, in about three weeckse
It is follewed by a rcturn of rcflex sSessen funcition
in the portion of the cord distal to the injury; the
knee and anklf jerks return, and reflex emptying of the .

bladder and rectum takes place'l,

nervi erigentcs (S 3. S 4.) and #ke Th 12 L 1 and 2 are

once more fanciioning and therefore the bladder empties

reflexlye | i
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The effect profuced on the Dladder as the result of an

injury to the lower end of the Spinal Corde

HISTORY: Of while climbing down a rope, he was siruck on
the head Ly a stone which rendered him unconscious as a result

of whicn he fell down striking his backe

ON ADMISSION: He was consciouse He complained of a girdlg

pain about 3" belows “Phe umbilicusglower extrcmities were

paralyseds

The only voluntary movements were slight reflexion at knee and

hip joints. Knee Jjerks absent, no babinski.
Tactile and thermal and painful sensation in lower limbs
dullede Pain and tenderuess at 18t luabar vertebras
X" rays revealed a fracture dicslocation of §s8t Lwabar
Vertebra -
What was the condition of the Bladder in this case ?
12.7e%%e NoO urine was passed woluntarily - but there was
a little overflow iancontinence « Urine had to be
drawn offe
13e 7e dce He felt unovhing on passing catheter up the penile

urethra buit on reaching the bladder he said that he
felt a sensation of heaviness.

19. 7o 0<e He began to pass his urine voluntarily that is,
after a period of 6 days retentione.
The explanation of the reteantion of urine is guite

simple. The 1st Lumbar vertebra is at the level of the 2nd
3rd and 4th sacral seguents, and therefore any injury to it nmay
cause injury to 2. 3. 4 Sacral seguentse Inasmuch as the
muscular wall of the bizadder is supplied by Sacral 3 and 4
paralysis of bladder wall will followe But the motor supply
of the sphincter which comes from Th 12. Lumbar 1 and 2, via
the sympathetics, not being 1njured, the vesical sphincter

remained contracied and thus produced retentione




Me Fe Male Age 30, Adnitted ©9e e 32, al 1 pems
HISurorY:s Of nwving fallen off a lorry wiile io motione

Ol ADITSSTONS

He was unconsciouss Respirations werc slovwe deep and
stertorouse Pulse was slowe Pupils aciive and moderately
dilatede there was uome Lleceding irom a scalp wowid aud also
from left ear. Very restless - Luabar puaciture rcvealed
blood stained cerebro spinal fluide

The Diagnosis was ' fractured base of skull'e

I aw only concerned with the state ol tic bludder in suen
an injury;as books very seldom mentiony§ ite

The patieat had to be catheterised daily until 7. 7. 32,
that is Jor 8 days after the accident. Frow He €= ol =

Hee 731“&0%&%4&%%»‘1!0» .

Explanatlon.

Tne cord was put out of commission by concussion and
Perhaps small haemorrhagese

The Sympathcitics - especially the ianferior mesenteric
ganglion having escaped injury therefore caused the tone of
the sphincter to be maintained reflexly througi the Inferior
Mcsenteric Ganglion and therefore retention of urine.

On 11. 7. 32, patient regained consciousnesse Discharge&

three weeks afterwards.

I[YSIOLOGICAL AND AiiaTOMICAL EXPLANATIONS.

Of Clinical Conditions of the Bladder.

1- True Incontinence.

(a) Passive type - when the urine dribbles away
continuously;

Lesions (1) Paresis of the muscular sphincter of bladder
€eges in cases &K which the sphincter is

overstretched as in dilatation of the female
urethrae

(2) Very severe shock;
(3) In very deep anacsthesiae

(B) Active type of Reflex Iuncontinence - when the



bladder empties itself reflexly without the knowledge
of the patiente.

Lesion: Some injury to the spinal cord above the 10th
Thoracic Vertebrae

Mechanism: The reflex takes place in the Lumbar enlargee
nente

(¢) Overflow Incontinence:=
When the bladder is over-distended with urine

and the sphincter urethrae becomes incompetent
through mechanical pressures

Lesion: (1) Obstructive as an enlarged prostates
(2) Any lesion which causes retcntione.

2= Retention of Urinee

(a) VWhen the muscular wall is paralysede

Lesion: 1-Lesion aficcting the $rd and 4th sacral
segments or paralysis of nervi erigentese

Mechanism: The nerve supply of the sphincter vesicaP
being in tact it s tone is kept upe Reflex
action through tlie cord ic ab.lished because the
nervi erigentes are paralysed.

The rcflex through the Inferior Mesenteric
ganglion is in tact and therefore the sphincter
is kept tonically contracted.

2=Lesion affecting thc lower end of cord from
10th Dorsal segment ec.ge Rables,

Mechanis s
The reflex tihrough the cord is abolished and
one night expect incontinence of urine for the
nerves coming from the cord are para.ysede.

. The reflex through the Inferior Mesenteriec
ganglion bcing still in tact we get the tone of
the bphincter maintained and even increased
causing contraction ol the sphincter and so
retention of urine. : et

3~ Concussion of thc Cord or even shock mag -put -
the cord out of action and so cause retention.
In these cases of retention of urine, the
patients have no desire to micturate and no
pain is experiencede

Cﬁ? Mechanical Causes:-

(1) Enlarged prostate

' (ii) Stricture urethrae
In these casesthe patients attempt tp pass

urine and suffer much paine.
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In Coneclusion, I nay state that -

1= EBubryologically - the Inferior Mesenteric Ganglia
represcnt masses of cells wunich have migrated from the
Ceniral -ervous Sysiem, and it is only reasonzble to =a
assume that they still retain the same potenialties

and can perform the sauce fuinctions as those cellse

2~ Anatomically-~ the seansory fivres from the bladder
pass through the Inferior Mesenteric Ganglion and we
should expent nature to make use of the ganglion cells

there, in order to complete a low rcflex arce

3~ Physiologically - Anerback's and ileissner's plexuses
arc¢ recognised as locala nerve centres capable of
initiating reflex action indepcndently of thc Central
Nervous Systepe .Inasmuch as the Sympathciic Ganglia
correspond to these plexuses of the Parasympathetic

systiem, their acvions should be similare
9

4=~ Experimentally - Sokowin's experiuent and simple
explanation appears to be substantiated by my clinical

findingse

B~ Clinically and Pathologically -~ the explanation that
theInferior Mesenteric Ganglion can act as a itrue reflex
arc station appears the most reasonable in order to accouﬂ

for the retention of urine, although the Cord was physioe ]

logically out of action on account of the morbid changes, :
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