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PYOGENIC INFECTION OF THE URINAPY‘ TRACT

IN CHILDREN

Pyogenic 1nfect10ﬁ of~thé~urinary'tract is a-compéiatiﬁely“¥,
commen disease in infancy and should always be bofne in mind as éngd
of the common causes of so-called "obscure lever".

It frequently glves rise to prolenged fever with profound
constiifgnal disturbance and few or no 1o?al symptoms and this con-
sequently leads to errors in dilagncsis. When nervous syuptoms
predorinate the condition may at first be mistaken for meningltis or
ctitls media. Owing to the prolonged fever a dlagnosis of typhold
Tever may be made, whlle the marked pallor and the wasting may suggest

anaemia or merely marasmus.
ETIOLOGY

Although there are many predisposing causes the exciting '~
factor is one of the pyogenic organismg and of these the bacirlusn
coll is by far the most comaon. In many cases this~organism is
Tocund in the urine in pure culture, dbut in some instances there ig
a mixed infection, usually with staphylococoi.or streptococel.,

Among 70 cases admitted to Dr. Flndlay's wards 1n the Royal
Eospital/
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‘H03pita1 for Sick Childrén,‘Glasgow from 1914 to 1926‘the bacillus
coli was present in 67 or 95.7%.

The following table gives an idea of the relative frequency

with wnién different organisms occurred in the urine of these

children.
| TABLE_ 1.
E. Coli 5. Coli with | B. Coli with|B. Proteus..! Strepto-|Total.]
alone. gtaphylocccel cther coccl
or streptococcl. organisms. . alone.
53 9 5 2 1 |70

The infectilon may glive rise to a simple bacilluria,’tov
cystitis, to pyelitis or to suppurative pyelonephritis. o

As the bacillus coll is thus almost Invariably found to
be the infeoting.organism the question of how 1t passes Irom theA>,_
integtine t& tne urinary tract 1s of conslderable inmortance}and
interest. | .

There are several different paths by which the baéilli may
reacn the kidney or bladder. They may ascend from without by Way of
the urethra tney may pass from the bowel by direct extenslcen 1nto
the bladder or kidney where these viscexa corce into contact with the
1ntestine, or they may be carried by the lymphatics and the blood
sﬁfeam. | o
' An ascending infection by tne'lumen of the;urethha has been
thought to be the most provable mode of infection{!) This hyﬁothesis
ig bvased on the fact that emales are more frequently affectéd than

nales/
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males, that the female urethra ls shorter than the male, that itis
in close proximity td the anus and that the disease occurs in
many éases after diarrhoea and at an age when there 1s the most -
freguent solling of the parts by faeces. Bul a cbnsiderable numbver
.of boys are alsc affected by the disea=e 1n infancy and in these

tnere is the same tendancy to diarrhoea as in girls, yet 1t 1s

improbable that in boys the bacilll ascend per urethranm. A
Exyperiments carried out by Thiele and Ewbleton (2) to

elucidate this have shown that 1t 1s difricult to produce an infection .

in this way. These authors found that when they placed organisms

within the urethra they did not ascend the lumen, but were rapldly
absorbed into tne lymphatics in its wall and so passed alcng the wall
of the bladder and the ureters and collected beneath the_capsule;ofv
the kidney. Frow there they did not infect the kildney or enter the
urine streaw but passed gquickly through the lumbar glands into the
thoraclic dueyct and so into the bvlood-streawm. Wnen they placed small
doses ¢f bacteria in the alimenta;y canal they were not absorbed at |
all put if the dose weie 1argéﬁ%i£lent the bacterla could pass
tnrough the uninjured mucous membrane of the intestine, enter the
thoracic duct and so reach the blood-stream. They found that after
intra*peritoneal'inoculation the bacterla appeared in the urine in
from ten minutes to half-an-hour, but ir the thoracic duct were cut -
‘they did not reach the kidney or the urine at all, this affordingA
precof that they had reached the kldney by the blood-stream.

Dr. Findlay (3) round, when experimenting on animals with
the tubercle bacillus that although the bacilli could pass through
the/
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the uninjured mucous membrane of the intestine this daid not often
happen but when a catarrhal condition of the mucous membrane
had bveen artificially produced the disseémination of the 1nfeét10n»
through the wall of the intestine was greatly facllitated. |
In children a catarrhal condition of the 1ntestinal mucous .

rembrane ls very comuon and may accompany dlarrhoea, ileo colitis,

or chronic constipation and thus allow the bacillius coll to dmigrate

through the wall of the Intestine and reach the kldney by the

lymphatics and the blood-stream.

Tne pelvis of the kidney 1s especlally susceptible to a
pacillus coll inrection and thele the organism ‘ay settle down~dnd
multiply, producing pyelitls, ang, ir the substance of the kidney
veccices involved, pyelonephrltls.

The toxic appearance of the lnfants, the acute general
disturvance, the fever, the nervous syisptoms, and the occurrence of
purpuric and septic erupticns all peint to a blood 1n1ection.
Altnough 1t 1s not easy to ilsolate the bacillug coli from the blood
it na27?gﬁ£d on several occaslons. ‘

In cases oI acute pyelitis 1n adults Kidd and Panton (4)
round that the bes time to ovtain blond for cultures was during or} ,
irmediately after a rigor. Rigors, however, are extremely rare in
children and in this series of cases none was observed. On'admissioﬁ;
to hospital the infants are usually so acutely 111 that onevis'ioth
to witndraw bloocd {or culture, though undoubtedly the best tiﬁe to
find the bacillus would be during the acute febrile stage.

In 5 cases of acute pyelonephritls in thils serieskblodd‘

" cultuges Were made. In % of these cases blood was taken during the

fevrile |/
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febrile perlod within a week after the onset of the acute symploms,
while in the fifth case the temperature had fallen to normal on the
day on which the blood‘culture;wasvmade,falthough it rose agalin on
the following day. 1In the 2 cases in which the cultures were positlve
: - la -
there Was7mixed infection; in the one bacillus coll and streptococcl,
in the other bacillus coll, streptococcl and staphylococcl. 1In.the
other 3% cases the cultures were negative.

Among the 70 cases in thls serles therc was one case of a
pure streptococcal infection of the kidneys.(See rcllowling example )
Case 1. The child was morlbund on admission to hosritél and C

died within a few hours. There Were large subcutaneous ..
haemorrhages over the bhody and many srall purpuric Spotu.

On post mortem examination numerous small abscesse§ were
found in both ¥idneys. o other lesions could be found; the
tonsilspppreared nerrmal. Tilws of pus from the Yldney

abscesses and of blood from asubcutanecus haemorrhage
snowed streptococci alone.

PREDISPOSING CAUSES

Although the bacillus coll 1s the actual excitinghcaUQe
of thls condition there are, as previously mentioned, many faétérs'
‘which predispose to the infection. Any severe . 1llness whidﬁ iowérs
the resisting power ol the patient may be a predisposing cause,vbut
by far the commonest one is some dlgturbance cf the intestinalftféct
such as gastro-enteritls, 1leo-colitis or chronic constipation, while
‘seurvy,whe:e there has been haemorrhage ffom the mucous wembrane of
the bowel and from the pelvis of the kldney,would also seem to_,
predispose. | _ |
Tt may be due to a calculus in the bladder or theikidney;
althoush in one case in this series tﬁe calculus»developedOafter years

of/
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of a chronlc pyelitis. ' ‘

urine may be a predisposing cause and cases of congenital stricture
of the urethra., hydronephroslis and cystic kidneyvalmost 1nvaf1§bi§,
sooner or later, bvecome infected in thls way. 1In this serieé.there.
were two cases ol congenltal hydronephrosls and cne of cystic kldney.
The Tollowling two cases 1llustrate the acsocclation of these conditlons
with pyelitis., -

Case 2.

Case 3.

" Any condition which retards the downward passage of the

b

Congenital Hydronephrosis. 8S.K. a girl aged 7 months.

History of persistent vomlting and diarrhoea for a week with
“irritadility and fever. On examinatlon on admission

to nospltal nothing abnermal was fcund in heart, lungs or
abdomen. The urine contained avundant pus and coliform
bacilll. The day after admission the child was very 111
and collapsed and saline solution was injected into the
longitudinal sinus. The temrerature varied between 103
and 104%.6 cegrees. Two days later the abdomen was some-
what distended and a mass was felt in the right 1llac .
Tossa. The urine stlll contalned ahundant pus. The child
died on the Tourtn day after admission.

On examlnaticn pest wmertem the right kidiney was found
much enlarged, welghing 22 ounces aund measuringZ} inches
in length, with a cortical thickness of ¥+ inch. The rignt
ureter wugs much thisv=ned and dilated., being at least as
thick as a lead pencil., and a prove could be tassed into
the Dbladder through the ureter. The left Xidney showed
Toetal lobulation, and welghed 5/8 cunces and was 2% inches
long. Tt was distinctly hydronephrotic. The whole
thickaess of the organ [rom capsule to pelvis being 3/16
inches. The ureter was a0 trhicyrer than string 1/16 inch,
and, whlle pati¥ent towards the bladder, 1t was completely
occluded at the Jjunction of the ureter with the pelvis of
the kidney. The bladder was contracted and the mucous mem—
brane congested.

Congenital cystlc kidney. N.C. a boy aged 1 year.
History of vomiting for a week and diarrhoea for three weeks.
On admlsslon trhe child was very 111, the eyes were sunken
and he was much emaclated. The temperature wag 100 degrees.
pulse rate wus 160 and respliraticns were 52 rer minute. ‘
Theve was frequent cough, the/contained abundant pus and/urire/
coliform baclilll, and th2 motions were loose. Alkalies
were glven and the temperature fell to normal but the
rejftion of the urine remained .acld and the PUs increased
in
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irproverent in the geuneral
conditlion of the ckild. At mld-nignt rive days after
admission the temperature suddenly rose to 107 degrees, the
clilld became semwl-comatoge, and had Tine tremor ol the :
hands. He died thc next wcrninb ﬂ

Post mortem examinaticn showed the left kidney
sligntly enlarged with multiple congenital cyst!s.b The -
left ureter was greatly distended and full or purulent
matter. The right kidney was normal. Eoth lungs snowed
recent broncro-pneuionia at the bases.

-in amount. There wWwoo No

AGE,
. mpe disease 1 much commoner in children under 2 years than
in chilﬁren over that age and the younger the chlild the mere acuté
the disease ,
: Awong the 70 cases in this series 48 were under 2 years or
age (68. 5%) The following fable 111ustrateq the frequency with ;
which the inrnction occurs 1n ‘ehildren under 2 and the comparatively

siall number of cases over z.years of age.

TABLE

2.

Age of chiidrem.

Number of cases.

Under 6 months. ...v.eeeevenn.. e et e 12
Fetween 6 MOAtNS and 1 YOATa. .. .owvevovrnorn o, .. 20
Fetween 1 year ANA 2 YOATB .4 en v sannnen B 16
Petween 2 years 2id 3 VeATS.u.uieecreroneanranann i3 i
Tetwesn 3 years and B yearsS. . ceeeeevreraanann ‘e U
Between Y4 years and 5 years........coeviennannn ' 2
Petween and 6 years....... oein 1

5 years

Petween 6 and 12 years there were 11 cases but as many of

these gave an 1ndefinite history, and were elther chronic or recurring

casges, 1t wag difficult to ascertain at what age theydiseasémhad

begunand, therefore they have bheen omitted from the above table.




CHART 1.

Arév\m«nw.w i

Girls. Boys.

and age of child-
ren up to 6 years.

Number of cases
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In cnildren under 2 years the diseage 1s generally_offaﬁ |
acute type and takes the form or acute pyelitis or pyelbhephriﬁis} In
children over 2 the inrection is ¢f a subacute or chronic type and
cystitls 1s more conucon than pyeiitis. .The prevalence of intéétihal
disorders in 1nrfants renders them~especially susceptible to a bacillus
coll infection.

Among 70 cases there was a history of dlarrhoea immediately
preceding the attack in 27 cases and of lleo-colitis in 1 case: 26 of
these were ﬁnder 2 years and 20 were under 1 year.

A Children under 2 years of age undoubtedly show a makked"
sugceptivility to many infections, ag for example, measles ahQ_Whooping-
COEQﬁ;  As mentioned when tracing the course of the bacillus coll in-
fectibﬁ rroﬁ the intestine I have taken 1t for granted that the pelvis
of the kidney 1n the inrfant 1s especlially susceptible to the baclllus
©coli as‘it 1s the site which usually first bvecomes infected, and in
suppoft-of this may be mentioned other well known instances of sus-
ceptibility of speclal tissues in inrants to specific micro-organisms.
These are the eye and the female vagina to the gonococcus and theé -
meningsses to the meningococcus,

In later life these infectlons are comparatively rare.:
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gnY TNCTDENCTR.

,fne nuﬁber of girls affected 1s'much"1arger‘tnan th%pégfv
boys. | | |  } N | ”‘ |
Among 70 cases there were 52 girls (74.3%) and 18 voys
(25.7%) | |

TABLE 3.

No. of girls.

‘Age of chlldren. No. of boys;’

8,
5240
E

\)J
A
e

Under 6 months.
Petween 6 months and 1 year.
Retween 1 year and 2 years.

I

S

NN~
A"
-

OC\\J'I

Between
Retween
Tetween
Tetween
Retween

2 years

3 years
I vears
5 years
6 years

and
and
and
and
and

3 years.
4 years.
5 years.
6 vears.
12 years.

e
Sy NUS R

(78

p0wm

Table 3 shows thaﬁ undér 6 wonths almost asrmany boys‘éé
blllb are affected but that cver 6 nonths girls are undoubtedly much
rore susceptivle to the 1nfectlon. Tt 1s Tossible that in 1nfants
under 6 mcinths the portal of entry 1s by the bhowel for at that age
the bowel 1s extremely liable to 1njury. This would account”fof the
greater prevalenee of the disease at this age and the fact that boys
'~iand girls are almost equally afrected. In 1ater yearq when gastro-
1nxest1na1 disturbances are less common it 1s possible that in many
of the cases entry of the crganism 18 effected throuvh the urethral

mucous meMbrane.



SYMPTOMS.

In infancy.

In 1nfénté the constltuticnal symptoms are marked and
there may be no local manifestatibns rolnting to an infection of
tne urinary tract. In some cases the dlsease seems fo begin
abruptly during good health, 1n otner cases it developes during the
course of some other 11lness, such as gasﬁro\entéritis or pneuronia.

then the éhild comes under observation 1t 1s generally
acutely 1li and the symptoms may suggest meningitis, otitls megia,
typheld fever, gastrowenterifis or nephritls. There is marked
pallor, extreme generalmisery restlessness§1rr1tability, general
tenderness, snorexia and sometimes cedema. The temperature is
high, 104 degrees or more, and the pulse and resplirations are rapld.
There is sometimes retraction of the nead, twiltching ¢ the 1limbs or
even convulslons, but on examination of the cerebro-spinal fluid,
a proceeding which was carried out in the cases which were in the
first instance diagnosed as possidbly meningitls, nothing abnormal
was found. |

Tt is only when the urine 1s examined microscoplcally
and is found to contaln pus and organisms that the dlagnosls is
clear. 1In some cases no pus or organisms may be detected at rirst,
and the disease ray run a course slimulating typhold fever, and pus
and organlism only be discerned later. The followling 1s an example

of thls type of case.

Cage Y4, Chart 2. J.L. a boy aged 7 months was admitted to the

surgical ward for an operation for lnguinal hernia. The
day after admission fever developed and as wheezlng was
noted in the chest he was transfered tc a medlcal ward.
On further examinatlon nothing more was detected. The
temperature/
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temperature remained high, varylng petween 101 and 104.6
(rectal). On the Hth and the l2th days after admlsslon
plood was taken for the Widal test, which was negative on
both occasions. Except for a trace of albuumin nothing
abnormal was found in the urine. Fever continued and
jumbar puncture was performed but the cerebro-spinal

fluid showed nothing abnormal. The motions now became
loose and the child vomitéd frequently. Durilng the fourth
week of the 1llness pus and coliform bacllli were found in
tne urine. Alkalies were aduinistered and the temperature
gsradually fell. 1In two and a half weeks the urine was free
from pus and a week later the child was dlsmissed well.
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Tenderness of the kidney 1s freguently mentioned by writers
as a symptom which 1s sometimes:present, but owlng to the general
tenderness and the irritability of the infants I found it difficult
to ascertain when there was definite pain of tenderness ln the
k;Qney regions,»although somet imes an enlarged kidney was palpable.
In?infants a convuision at thé onset of the disease 1s not uncommon.
In no cases in thils serles was a tiue rigor observed elther in Infants
or in older children.

The following i1s a typlcal case of acute uncomplicated

‘pyelonephritis/ ¢

———




pyelonephritis in an infant, with fatal result,

case 5. Chart 3A.8.A. a girl aged 8 months, had always been a healthy
cpild 111 2 days Pefore adulsslon 1o hospltal when she
vecame fevered and seemed out of sorts. Two days before
adnission severe vomiting had begun and had cont inued,
occurring after every feed. The day bvefore admission there
was dlarrhoea and immediately before admission the child was
gaid to have had a convulsion. On admisslon the child was
very lrritable the temperature was 105, pulse 148, and
respirations 50 per minute. ©She was & well nourished healthy
looking child. The tongue was furred and dry, the throat
somewhat congested. The heart, lungs, and abdomen were
normal. The urine was acid in reaction, turbid in
appearance and on bolling there was a haze of albumin.
vicroscopically there were abundant pus cells and coliform
baclilili ,

Al¥alies were given, 240 grainsdally and 1n two days
the urine became alkaline, Two days later 1t agaln became
acid and the alkall was increased to 320 grains. The urine
again becawme alkaline and the temperature fell to normal,
vut tie chlld became very drowsy, with a weak pulse and cold
extremities. There was severe vomlting. The alkall was
stopped and an antogenous vacclne was begun. The chlld
improved although the voilting continued. Smaller and more
frequent reeds were given and the vomlting Giminished. As
the urine had again become acid the alkall was recommerced.
The vaccine was glven in increasing doses every fourth day.
After twelve days of apyrexla the fever returned and the
child became very ilrritable and restless. The amount of
pus in the urine increased in splite of treatment with
alkali and vaccine and the temperature was remlttent i1n
type. The left kldney was palpable but not tender. The
child looked extremely 111 . with sunken eyes and pulse
almost lmperceptible. The temperature rose to 105. The
child dled 5 weeks after the onset of the 1llness. Post
mortem examination showed toth kidneys slightly enlarged
and congested. There were small haemorrhages into the
substance and pus in minute amounts could be expressed
from the pyramids. All the other organs were normal.
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1 B.

1l

1n Older Children.

Among older children there are almest always symploms
which point to an infection of the urinary tract such as frequent
and painful micturition and tenderness over the bladder o;rthe
kidney région. There is often a considerable quantity of Plood in
the urine in these cases and they may at first be mistaken for
nephritis; | .4 |

Cystitls and subacute or chronic pyelitis are the forms
the infection takes 1n older children and acute pyelonepnhritils 1s
rarely found. TFever is not usuwal, the temperature generally remain-

/normal/ .
ing/throughout the course of the disease. These cases often prove

IVery intractable to treatment and the condition 1s liable to beccme

chronic or to recur. '

It occaslonally happens that a child, who has had a wild
chronic or recurring infectlon, sud@enly developes acute symptbms.
Recently a dﬁse of this kind Was admitted to the ward.

Caze 6. D.S. 2,5/12. female. History of having had an acute
attack of pyelitis 2 years ago. The urine had not become
entirely free from pus when, after 3 months treatment, the
cnild was dismisced to a fever nospital as sne had developed
measles. After recovering from lceasles she had been seen
occasionally in the outpatient departwent and had been treat-
ed with a vaccine. She had kept falrly well, but was sald
to have occaslonal "feverlsh turns* which only lasted for
a day or two.

Fourteen days belfore admlssion she had become very _
irritavle and vomited occaslcnally. On admisslon the child
was highly fevered and the urine contained abundant pus
cells. The temperature remained high, 105 and 106. On
tne third day a derinite rounded mass, which was tender on
palpation was felt in the left kidney reglon. The child

 was examined by a surgeon and removal of the kidney was
advised. This was done, and the child is now apparently
naking a good recovery. The pathological report on the
xidney stated that sections showed intexrtifal inflammation
of a septic type. ©Small abscesses were found in the
interstitial/
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interstitial tilssue of the kidney, and there was sowe catarrn
in tne tubules.

_URINE.

As the dlagnosils of this diseasé ultimately depends
on the detectlon bf pus and organismsin the urine it's examination
is a matter of lmportance,

For examination a sterile specimen must be obtained.
~In order to nake a'diagnosis it 1s not absolutely necessary to
pass a catheter 1r there 1isg carefu1>cleansing of the parts and
absolute sterility of the receptacle. If, however, exact
pacteriological diagnosls is deslred 1t 1s essential to obtaln
a catheter specimen..

In appearance the urine 1is opalescent or turbid and
the reaction 1s usually acid. The amwount of albumin is generally
small, and blood 15 rarely‘found in cases of pyelonephritis, but
frequently in cases of cystitls.

For microscopical examination I find that the best
method'islto examine the freshly passed specimen 1mmediately. Ir
a deposit has had time to settle 1t should be shaken up, and,
with a pipette a few drops obtained from the middle of ﬁhe glass.

o Junder the microscore)

Wnen this 1s examined/it reveals numerous pus cells and organlsms.
The number of pus cells to a fleld varies greatly 1n different
cagses and in the same case at difrerent times. There may be
‘ énly 5 or 6 or as many as 100 or 200 cells, tnls depending on

" the severity of the infection. In some cases the pus disappears
altogether from the urine for a few days and one supposes that

in these cases the pus 1s coming from one ureter only and that

this/
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fnis becomes blocked from time to time. Vhen a Tew pus cells and

organlsms are found in tie sediment of a centri*ugalized opecimen this

{s not necessarily tec be consldered as evidence of an infectlon of the
urinary tract 1f no other symptoms are present, as in almost any urine
a few lencocytes may be found and organisms cultivated from the sed-
jrent. On correlating the results of many clinlcal and pa thologioal
examlnations of cases of pyellitls and of control cases, one cComes to
the connluqion that the most reliable test 1s the ‘cultivation of
o:ganisms Troia a fresh drop of urine and not from a centrifugaliydd
sediment.

| Stained films show different forms of baclllus coll, the
rost usual being a short thick red, others are long,chainéd.and

filamentous.

RENAL EFFICIENCY IN PYOGENIC INFECTION OF THE URINARY TRACT.

In se#eral cases of pyelitls T tested the renal efflcliency
by thévmethoa deséribed by Rowntree and Geraghty (6), who investigated
tne excretion of phenolsulphonephthalein by the kldney and introduced
it as a test of the renal function.

The following technioue was employed. 300 or 400 cc. of
water was given half an hour prilor to the test. The bladder was emptled
with a catheter and 6 mgs. of rhenolsulphonephthalein, neutralized
ﬁith sod. nydrate in 1 cc. of water, was lIlnjected intramuscularly into
the buttock. The urine was allowed to drain through a catheter into

a test tube contain;ng a drop of 25% sodium hydrate solution and

the time of the appearance of the first plnk tinge was noted. The
catheter was removed and the amount of the plgment excreted was

determined/
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deternined colorimetrically. Normally the pigment appears 1ln the urine
in from 5 toil ninutes, and from 38 to 60% ig excreted in the first
nour, and from 22 to 250 in the second hour. |

Tne delayed appearance and especlally the diminished excret-
ion are indicaticns of functional derangement .

In all the cases of pyelitis examined. the excretion of
pheholsulphone/ﬁhthalein in the urine in 2 hours was much below the
ﬁormal, although the time of the appearence of the pigment was within

norwal limits. (See Table U)

TABLE _U4.
No. XName. Sex. Age. Time of appearance Amount excreted in
of piguent in the 2 hours.
urine. :
1 M.N. F. 2,4/12 7 minutes. 36%.
>  K.M'D. F. 2,4/12 6 minutes. 185,
3 C.N. . 612 10 minutes. 37%.
¥ P.D. M.  &12 7 minutes. 51%.
DIACNOSIS.

The diagnosis ultimately depends on the detecticn of pus and
.organisws in the urine, but 1t must be borne in mind that general
symptos sucn as fever vomiting, convulsions. etc., may raise a
suspicion of the disease befoxe the urinary changes become manifest
(See Chart 2) pope rny.
| The occaslonal appearance of a few pus cells and organisis
in urine ig not to be ascribed to an infection of the urinary tract in

the/
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tne absence of general or local symptoms neinting to infection of the
kidneys or hladder. As previously mentioned it is ﬁery‘éommon to

find, especlally on centrifugalizing, a few lencocytes and organisms

in urine from cases 1in which there are no signs of any urinary infecticn.
No doubt in normal individuals organisms are frequently entering the
tiséues and being excreted in the urine, but they produce no symptoms,
are of no clinical sighificanCe, and are merely washed out by the

urine.

When the infection occurs during the course of some:other
disease 1t may run for a time unsuspected, but any unaccountable rise
of temperature, especially during or after soue disturbance of the in-
testinal canal, such as gastro— enteritis, should make one suspect
a bacillus coli infection of the urinary tract, and demands an exam-
ination of the urine. l

The following case 111ﬁstrates this,

Case_7. Cnart ¥. J.M., a girl aged 3 weeks, was admitted to hospital
with a history of vomiting, dlarrhicea and wasting since sne
wag one week old. On adwigsion the child was much emaclated,
the tongue was furred and there were patches oI thrush on the
puccal muccus merbrane. The heart, lungs and abdomen were
normal. The urine contained nothing abnormal. A Tew days
arter admission the diarrnoea and vomiting ceased and the
cnild began to gain in welght. For the next three and a halfl
weeks the child steadily imprceved and the gain In welght was
1% ozs. Then vomlting began again and the moticns became loose.
The temperature rose to 101. Twe days later the urine con-
‘tained a large quantity of pus. Sod. bicarb., 20 grains dally,
was given, but the fever continued, the urine rewained acld
and the pus lncreased Iin amount. The child died 4 days arlter
the onset of the fever. A

Post mortem examlnation revealed multiple small abscess
in both kidneys. There was a moderate degree of gastiro-
enteritlis. The heart, lungs, liver and spleen were noimal.



e e [P
CHART_ M.

Chont TV
Same.__... ,J—‘ h’l Age-.

e e | |
Dy ol s ]

... Reslt ]

|
MIE|MIE[M:

EIMIE|ME

Hre _-"\Y‘
=
H LY

Time .M'E MIEME|MEME ME|MEJME ld

1000 {1

=) 3 2
Tempemture ((entgrade)

| Fudse M
i £

£ LE:)

Hesp. g L = Ao

'5'. :1.14 ’b.!

Urine B B i 4 3 1 E i & i g ¥ i : 3
TCOPYRIGHNT ] TRAtar &l b5t 6ROy T Lenis & o, Ll

i
! LBowels
\

tzower S F London, WG, [ LEWIS'S CLINICAL CHART )

Tn cases in which severe nervous symptoms are present acute
pyelonephritis may at first be nmistaken for nmeningitis . Other cases

wnhich may not be dlagnosed at the beginning are those which run a
course simulating typhold fever, and 1n which no pus is found 1n the

urine auring the first two or three weeks. (See Chart 2) pape /r).

PROGNOSIS.

s e e e e

In oldexr children the prognosls 1s usually favourable as to
1ire, but some cases prove very intractable to treatment and even after
the urilne has become apparently sterile the disease is 1liable to recur
after longer or shorter intervals. This may be due to a new infectlon
or a few bacilll may be retained in some pocket 1in the urinary tract

where they remain inactive for a time until some upset,such as a chlll

or/
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cnill or one of the commen infectious fevers.renders them infective
again. (See Case 6.) pagpe J4). | |

In infants-the prognosls must be guarded. Some of the acute
cases do not respond to tr@atmént and death occurs 1n a few days or
in a Week‘or two after the onset of the diseaéeL

Arong 18 cases 1n this series which were examined post mgrtem
voth kldneys were involved in 11 cases. In 8 thefe were multiple
abacesges in both kidneys~and.in 2 there was early congestion of both.
There was congestion 6f the pelves of both kldneys with abscesses 1in

the rignt kidney in 1 case, In 1 there were abscesses 1n the right

| kidney only and In 1 in the left kldney only. In ancther there were
‘,vabscesses in one kidney,(but in which was nct stated.) In one there

'were multiple cysts in the left kildney. and in 1 there was a left

Jof tnese/
pyelitls. 1In onefcasegthere was a small patlch of congestion in the

bladder mucous membrane. In the 2 remaining cases tne kidneys appear-
ed normal to the naked eye, but in the one case there was conpeqtinn

ol the gastrlc and intestinal mucous membrane and hypostatic pneunonia

and In the other an early broncho-pneumonlia and many enlarged glands

- in the mesentery.

The following 1s an exXample of an acute fatal cnge with
multiple kidney abscesses

Case 8. Chart 5. Mary F. aged 1 /12 years, was admitted to hoopital
with a history of fever, vomiting and cough for five days.
The bowels were counstipated. The chlld was Small and spare
with evidences of rickets. She was pale and miserable looking
and was highly fevered. There was dulness at the extreme
bas7 of the left lung with deficlent R.M. and molst rales,
and v
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and there was wheezing all over the chest. The left kidney ‘
wag palpable. The urine was aclid in reaction and contained ;
abundant pus and coliform bacilli. Alkalles were given, but, 1
in spite of the urine being rendered alkaline the temperature l
remained high varying between 102 and 105 and large quantitles |
of pus persisted in the urine. After a week an antogenous
vaccine was glven. The next day the temperature rose to 106,
the pus diminished slightly, but the child was very 11l.
Septic foci began to.appear on the head and feet, and there was
great tenderness in the renal reglons. There was dulness
over the interscapular region of the left lung, and molst rales
were heard over the right back. The child became worse and
iied seventeen days arter admission. At post mortem examin- !
ation both kldneys showed multiple small abscesses situated ‘
especially in the cortex. The pelves contained some purulent
matter. The bladder wall was hypertrophled. ' There was con-
gestion at the bhase of both lungs.

CHARTS 5 AND 6.
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In some cases When death occurs 1t is not due to the
Pyelonepnritls alone, but to an intercurrent broncho-pneumonia, as,
owing to the enfeebled condition of the child. thls or some other ’

complication 1s apt to arise..

The following 1is a case of acute pyelonephritis complicated ;
- : |
by / : ; 1
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by broncho pneumonia.

Case 9. Chart 6. Robert N. aged 5 wontns. Hlstory of vomiting and
diarrnoea for 2 days ten days before admission with oedemna
of sacruin and scrotum {or one week. The child was pale and
seered in pain. The tongue wag furred and there was a slight
cough. The abdomen was full and the right kildney was
palpable and tender. The urine was acld and nwierous pus
cells and coliform bacilli were pregent. The temperature
was 100.6, Tulse lM“ and respirations 56 per minute. Sod.
bicarb., 60 grains daily, was gilven and the urine became
alkaline two days later, but the temporature remained high
and pus continued uvundant The alkall wags 1lncreased to
120 grains daily. Three days after adwml slon the breathing
becane raplid and tnere was impairment ofpercussion note in
the lateral region of tle right lung and molst rales at the
bvase. Two days later as Tus, In the urine had not diminlshed
an antogenous vaccine, 10 ixiilion bacilli, was glven. The
Tever continued and the pus dimlnighed slligutly. Four days
later the 2nd dose of vacclne, 15 million, was glven. Fever
still contiiued, the puvl=e rate rose to 16 per minute, the
child hecame Weaver and died on the 10th day after admission.
1o hospital. Post mwortem examination:- There were nultlple
abscesses Iin both kidneys. The right one showed fcetal
lobulatlion with pale patches in the cortex and necrotic
areas. The left was pale and the upper part was markedly
necrosed and black. There was congegtlon at the apex of the
rignt lung. and there were natches c¢f broncho-pneumonla at
the base. All the other organs were normal.

Out of the 70 cases 10 Weré lest sight of before any results
were obtalned as they had develored measles or‘some other infeétious
fever necessitoting theilr removal'from hospltal.

Among 60 cases, 26 recovered 5 improved and 29 died. This

glves a moxtality of Hso, but this includes cases of pyelonephritis

with complications. The death rate [froin uncomplicated pyelonephritis

was 235,

In 15 ratal cases broncho-pneumonia was present in u,fgaétro—
enteritis in 4, meningltls in 2, tetany 1in 2; congenital hydfnephrosis
‘In 2 and cystic kidney in 1 case. |

. Of chlldren over 2 years none dled. TUnder 2”years’there
were 43 cases with a mortality of 60%. IJﬁggﬂglioated caaes the death

rate/
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rate was 29. In cnildren under 1 year the mortality was 62,50, Inun-

complicated cases it was 314,

TREATMENT.
1. Al¥alinization of the urine.

2. The administration of antiseptics,
Urotropin and helmitol

Flavine or proflavine.
3. The use of antogenous vacclnes.

4. Combinations of these methods.

Tre alm of any form of treatment 1s to inhiblt the growth
6f the infecting organism and to strengthen the tissues to resiast the
infectlon.

The bacillus coll undoubtedly flourishes best in an aéid
medium, as the reactlion of tne urine in which 1t 1s found 1s almost
1nvariab1y acid. |

‘ Houston's experiments on the influence of reactlon showed
that zlthough thé bacilll grew equally Wwell in urine whether 1t was
faintly acid or faintly alkaline. strong degrees of acidity or alkal-
inity inhiblted its growth. WMartin carried out tests on the adidity
of urine and found that 1t was impossible to ralse the acidity of the
urine to that degree which inhibits the growth of the baclllus colil.
Fortunately the urine can be rendered surficiently alkaline to modlfy
its effects.

Alkalinlzation of the urine 1s, fherefore the method
usually employed. This 1s the mode of treatment advocated Dby Thomson (5)
and used by him with much success.

Tt is found that, when the urine has been rendered alkaline
and nhas remained so for some days, the temperature usually Ffalls and
the acute symptoms subslide. In the cases 1n the geries which I

fGllowed/
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followed wnile they were under treatment 1in the ward it vas usual to
begin with a dose of 60 or 90 grains of’potassium citrate or sodium
vicarbonate daily. In many cases the urine became a2lkaline in a few
days, but in some éases large doses of the alkall were required, 240
ér 340 gralns, to keep the uriné alkaline, ag even after 1t had
mecome 8o it was liable to become aéid again and 1f this occurred
there was sometimes a return of the fever and of the acute symptoms.
large doses of alkalies scicetimes caused dlarrhoea, and thils necess-
arily lessened the efrect of the alkall on the urine.

Among 60 cases alkalies were adminlstered at the onzet of
the disease in 51 or 85h. Of these 35 were acute cases with fever.
severe constitional symptoms and much pus in the urine; 16 were sub-
acute with little or no fever and a considerable quantity of pus 1in
the urine.

ACUTE - CASES.

In 10 of the 35 acute cases after the adminlstration of the
alkalil, the temperature‘rell, tre general condition of the child
improved, the pus in the urlne diminlshed and soon disappeared and

" the child made a good recovery. (See Charts 2 and 7)‘bquo/2‘~53€)
| In 9 of these cases the fever and the acute symptoms subsided ,
but the pus in the urine 4id not diminish, and, in order tc effect a
complete cure. on e of the other forms of tfeatment, elther urotropin
or a vaccine, had to be adopted. (See Charts 2 and 2) p%u.zomébo
In 16 cases the alkall nad no effect in reducing the temper-—

ature, in relieving the acute symptoms or in diminishing the amount

of pus in the urine. (See Chart 10) pogs 20



(S

"s.

SUUBACUTE CASES,

Tn 16 subacute cases complete recovery took place in & with

(Pagr 32}
treatment with alkalies alone, (see Chart 11), but in the other &

cases althdugh the general condition of the cnild improved, the pus

in the urine did not diminish t111 an antogenous vaccine had been glven

(see Chart 12) paga 32) |

‘In those cases therefore in which alkalies'ﬁere given“at
the onset of the dlsease good results were obtained in 68.67 of thne
cases, but in 31.%7% the alkalles proved unsuccessTul.

Antiseptics.

bvrinary antiseptics, such as urotropih dnd helmitol, act
directly on the pacilll by the liberatlon of formaldehyde in acid
urine. | | |
| Urotropin was given at the beginning of the infection in
7 cases, 5 of wnhich were acute and 2 subacute. Tn none of the acute
cases did urotropin seem to have any effect durlng the febrile perilod.

T one of the subacute cases, however, urctropin proved successlul ,

} vut in the otner 1t was of no availl. (See Charts I3 and 1Y) fagia 33).

Tn 6 cases urotropln was glven arter a perlod of unsuccess-
ful treatment With alkalles, and in 2 of these the urine cleared
while the arug was being adminlistered (see Chart 16)zﬁgut in 4 it
produced no change. Thus 1 only 3 out of 13 cases (23%) aia
urotropin prove successful.

.‘Intravenous injections of proflavine were tried in the
rollowing 3 cases but Without any benefit | ” |

v-mhe preparation used was a 20 solution of pzoflavine.

The first;caseswas that of a boy 10 vears of age.
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Cage 10, ™ere was a history of tpcontineace of urine and paln

. ““on micturition since he was 2 years c1d. THe had been
circamcised, but this had not improved the conditicn. THe
nad been troubled with constipatlon for a year before
admission to hospital. The urine contained numerous pus
cells and ccliform bacilll. He was treated with relmitol
for 4 weeks without any liprovewent 1n the condltien. An
antogenous vaccine was then given in Increasing doses for
ather 4% weeks, but the pus continued abundant in the urlne.
An intravenous injectiown of 100 cc. of .24 solution of
proflavine was then gilven, and this . was followed by three
cther injections at Intervals of L days. After the Injectlons

tne chlld's skin and conjunctivag@ were ccloured a deep

orange and the urine alsc was strongly yellow 1n colour.
puring the nelght of the action of the drug the amount of
pus in the urine becane less, and the baclllil became large,
arranged in chains and less motlile, put trhe improvement did
not contlinue, in a Tew days the pus became as abundant as
vefore and the swall actively motile baclili reapypeared. No
further injections of proflavine were given. The vaccine
treatment was-“continued.

At tnils tilme an X ray photograph of kldneys and bladder
was taken vut it showed no evidence of stone. 3ix weeks
later the chlld complained of severe paln on micturltion,
and there was tenderness cver the bladder. Another X ray
photograrh was taken and this shovgd tre presence of a stone
in the bladder. After removal of,stone the pus gradually
disappeared fram the urilae.

The second case in which proflavine was glven 'was one of acute
? pyelonephritis in an 1lnfant aged 1% wonths. (See Chart 15) paTe 34)

{Case 11, There was a histery of occaslonal vomiting and wasting
of about 1 year's duration, On admlsslon the child was much
emaclated, and there was a pemphigeld eruption on head and
hands. The urine centained pus and coliferm vacllli and
streptococcl. The temperature was 100.6. Urotrcpln was
given at first for 5 days, but without any effect. Then
god. bicarb. was given and 1in 5 days the temperature fell

to normal but the tus dld not ciminish. 15 ce. of .20
solution of proflavine was then Injected 1into the longitud-
{nal sinus. Three days later 10 cc. were injected 1nto the
longltudinal sinus. After these injecticns the pus dlminlshed
sligntly for 24 hours and the bacllll became less motlle, but
the lmprovement did not last. The reaction of the urine,
when tnese two injections were glven, was alkaline. The
alkall was stopped and 3 days later the urine became acld.
Wnen it had been acid for % days 1lOcc. of solutlon of LYro-
Tlavine was injected with the longitudinal sinus on three
consecutive days. The awount of pus In the urine varied a
1ittle from day to day but alfter the last injection of
proflavine 1t was more abundant than before. The fever
returned/



. 155N SR

o7

returncd, tbe ¢iild was very irritable and therc was rigldity
of the 1égs. sod. bicarb. was started azaln, and an antogen-
‘ous vaccine was given., This seemed to have scue efrect in
. reducing the amcunt of pus, but in spite of all treatuent

tne child dled. Post mortem multiple abscesses were found

in both kidneys. ,

The third case in which proflavine vag given was an extremely

cnrcnic case of cystitls in a boy of 5 years of age.

Cagse. _1l2. ‘There was a nistory of frequent and painful micturition
™ for 3] years. The chlld looked healthy and well nourished.
The urine was alkaline, contalined scanty pus cells and very
nurerous bacllli of a long type. The temperature varled
between 97.6 and 92.2 for a rew days and then remained
normal. Three days alfter admission sod. vicarb., 120 grailns
daily, was glven. The following day an intravenous injection
of 75 cc. of .2% sclutlon of proflavine was given. The
next day the amount ol pus in the urine showed no change but
the bacilli were of long fllamentous forms. Four days later
200 cc. of .29, solution of proflavine was Introduced into
tne bladder. This had no effect in reducing pus or organisms.
Tnree further injections of 75 cc. solutionSproflavine were
given intravenously without any permanent lmprovement taking
place. The alkall was continued and an antogenous vaccine
was glven for 2 months but the conditlon remained the sare
as cn admisslon. Urotropln was then glven for 6 weeks, when
pus and organisms seemed to diminlsh very slightly, and the
child was dilsmissed. '

- VACCINE THERAPY.

- Antogenous vaccines were prepared from cultures obtalnéd from
catheterized specimens of the patienté urine. The vacclne was injected

subcutaneously in increasing doses every 4% days. The first dose was

{ usually 5,000,000 or 10,000,000 bacllli. TIn some cases there was a
{ slight rise of temperature or a little slckness after an injectlon but

| generally there was no reactlon.

Vaccines were glven at the onset of the disease in 2 cases

1 only, but they d1ld not relieve the acute symptpmé and alkalles had to

1 be administered instead.

InnZT cases 1in this serles vaccines were glven after'varying

; periodsf
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pericds of tréstuent with alkalles or ui‘otropin and 1In &l1 tinese cageg
geed results were obtained. In souwe of the cases the awount of pus
(pagis 30 and 82)
began to diminish after 2 or 3 inJthions (See Charts 8 and 12), but
in others many injections were required before the urlne finally
vecame free from vus and organisms. (See Charts 16 and 17)pf3»stsw).

In & acute cases in which alkallies had been glven withoup
Yelieving the acute syuptoms vacclnes were tried, but, they were
unsuccessful. All these cases proved fatal and post mortem abscess
formation was found in one or both kidneys. (See Charts 3 and 5. and
Cases B and 8). pafes /3 s 21)

Alkalles were generally continued along with the vaccine
treatment, and this combination was undoubtedly the most successful.
In scome of the very prolonged chronic cases in which the pus and
organisms'were long in disappearing from the urine urotropin with a
vaccline proved useful.

Of the cases treated with antogenous vaccines good results

were obtained in 73%.

CONCLUSIONS.

‘Pyogenlc Infection of the urihary tract occurs with compar-

ative frequency in infants. ' ' vl

’

The Bacillus Coll is the most common exciting cause of the

{ infection, though occasionally there 1s a mixed infection.

The chiefl predisposing cause 1s some disturbance of the
intestinal canal, such as gastro-enteritis or ileo colitis. |

Children under 2 years of age are especlally susceptable to

& the inrection.
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mder 6 months giris and boys are aluwost equally arflected.
cirls 580, boys 4ad.

over 6 months gilrls are much lore susceptible than boys.
Girls 7%%, boys 22%.

The diagnosls depends on the detection of pus and organlsus

in the urine.
The prognosis 1s favourable in children over 2 years, but

ig grave in infants as they are very liable to developé an acute

guppurative pyelonephritis.

The adnintstration of alkalies during the acute stage of th
1nfection gives the best results.

Urotropin 18 not successiul in the acute period, but ray
prove useful 1n chronlc cases.

proflavine was not found of any benerfit in the I'ew cases
studied. |

Vaccines are‘not successful during the acute stage, but glve
good results Wwhen used later. . '

The most useful combination, in my hands, has been that of

{ alkalies and antogenous vaccines.
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Acute case treated with alkalies. Recovery.
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Alkalygdid not diminisn the amount of 1ub, after urotropin was
given urine soon cleared.
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A prolonged case treated with alkalles and vaccine. Pus
diminished arter 6 1njections of vaccine, but did not disappear
until after 15 injections had been given.

SIGNS.

= abundant pus.
= considerable. : . 4
= little.

"= none.

-+
|44+

l




i b b Al b i
SUMMARY - OF CLINICAL SYMPTOMS.
. : = |
4 @ + . - = it
& 2 2 £ ™
s 3 &~ + ot o i o 'f?
i | a Wes 45 @© g w0 > |
. o < Q SOy e |
1 = Qi H =o It
) o ©) o~ . g i
] m b o R w N8 C th
1. F oA O E s derd wf 4O - o i
T ; @t e @ 3 O Q42 + i
™ o ot e B Ryes sg O 42 O —~ i
1c O . Y Bl ORE Q0 @ T O = O >
5 _H 4 ) + D Ho M 000 B0 o s-a ; Sl o e i
: o} () 2l @ H O g A 0 Bl a @ 2 5 C () i
=z 28 < A B D MmO OF < =W ©oo e i
L (g |® | 3/52] 19. 9.19|+ |+ . e | Ded
$2 | D.H. (M 560 23, 649 - Wasting |Died.
$> | 7.7, (XM /62| 30 .7.18 + | Died
U [ H. LM 7/52) 16, 617+ | + Convul- (Maras-—
| i : slong. |mus. Died. ‘
k5 | W.B. | | 3/12F 6.11.a4(+ v Recovered. |
§6 |B.R. [F | 4/12| 11.10.19|+ Recovered. |
2/ D.S. |F B2 22, 5.19 4= Improved. |
V. R.i® | B0k 6.11.17 + Died.
fo|Dn.H |7 8Aek10.09 a0 - ' ' s | Improved.
§U [R.E. |m | 5/12] 17. 8.18 + B. Pneu- |
@ : , monla.. |Diled. i
W 1 6.6, |F 6/12 | 11.10.17| + | + | : Recovered. |
B L B | 622 7124y : Died.-
15 | J.C. M 6/12| 18 1.18 , Convul- Recovered. |
| silony , .
Nuchal :
‘ ' : rigidity.
Bl 62l 7. BE + : Twitching Recovered.
P | 68| 11, 7.19+ : © |Dled.
. T/12 | 20.11.36 +| |[Convul-| " -
: : ! . |slonsg Tetany. |Died.
FAr7aal 3az.ae Nuchal |
a5 v o _ rigidity. Dled.
L BT 7/32 15, 1.20 + - Nuchal
] e St ; ‘ ) | . rlgidit}
: 2k | S A : stiffness :
! : : Piil o3 B or 1limbs. Dled. i
P | M. (W | 7/12[ 20, 2.20 Congen-. : |
TR : ‘ : 1tal |
strictuzre |
urethra& |
hydroneph- _ |
P L : . rosis. Died: ;
F |["7/]12| 6. 3.16|+ |+ o Congen-
: ital I
hydroneph- i
rosls,  |Dieda. i




X "t ERChig

TABLE 5 CONTINUED.

. x
: = - |
,8 =i = Q . w of
b O 8 g o g
= e E51, 7w £y
@ 0o © ¢ ; g Lo
° B e gg = = da
] RS = . O 4G
3 ) a0 < > @ 2} 5O
R = & O gt s @ H 0 g 2O .
ks, C e @ o o o) O+ +
L 5 . ot RS o i e B O + O r
b o © ° . D) = — Q QO @ 3 O =2y (R ) =
1z = o = A & B 0 B eRES B3 DOD m
b g, (¥ 77z 3araran+t |+ . . |Recovered. |
D.HC /M| ¢ T/12 [30 T.15 + |+ |+ Wasting. | Improved.
I.M, (M T/18 4o 5.0 345 + " Wasting. Dled. -+ .
MA. |F e P2 12,847 + | ¥ Died.
g€ (M |=s] &2 |u8. 65.00 Diedy, ,
M.D. | F 8/12 {25, 8.19 + : Died.
D, Coil i 8/12 {21.11.18 Wasting.| Improved.
A,S. | F L 8/12 22T o84 |+ Convul- Died.
siee el g ] glons
Jobs [ 7] 9/12 20.°K.16| + |+ + - Scurvy. |Recovered.
¥ |=[10/12 b9l -+ | & -+ _ Recovered.,
Fledojag :1.:2.06 + | + Convul- [Menin- . |Died.
&1 ds 5 sions |gitis. ™
p - : Nuchal
3 rigidity.
M.K. |7 | l10/12 20. 8.29 + |+ Nuchal | Died.
. { ; rigiaity. | :
% B.C. | ¥ 1;' ; S P U, s B : e Recovered.
M1l L 5. 939 4+ | + : Congen- |Died.
) : : ital e
: .{;z} x.<"§‘_~f : . Cystic
vasy |2 1 | ot kidney. :
2] A Re il 14 156 ! : . : Convul- |Tetany. |Died.
: [ ' - ' sions. [Wasting.
M.F. |F |1} 1/12 {14.12.17 | " Dled.
BB (P 1] 2/12 |13, 6.16 + Improved.,
E.D. |F |1} 812 |81, 6.15 f Recovered. |
RWo—tF | Tg-/12- |27+ 9194 : Recovered.
A8, |® |1gH/1g |19, 5.18 + Died.
EA, |F 15; /12 119, 5.18 ‘ T o Died.
8.7, (B 11, 9/12 [23.12.1H | Recovered.
M.H. |7 170/12 j2e.11.15 + *ib ~|B. pneu-|Died.
4 3 monia. |
C.R. |7 |2} 21. 3:16} + Recovered. |
AM'LIF |21 118.10.17 + Anaemla.| Recovered. |
ld.M. Plefifi2 |13, 8.19 , Marasmus)Died.
s, M 3] $22. 3.15 : + |+ Recovered. |,
I 1




La®/

TARPLE 5 CONTINUED.

: 1
g o |
1 g |
P . C i
& (] i Bl i
(D) + . +2 e ]
2 S g ol g |
' 4 —~ O R © ¢ f
b & 43 o e |
g g e R Py s 0 Py |
-~ g .9 BE B v~ & . i
o @ g B o w i
3 . e i rf; & ?5?5 3 il
. il A ¢ @ & n = £ O v e} i
g . O ol e @ by 3 0 O 4 = ,
© . ® o gt o el Bl e O 42 40 ~ I
@ . © b 0 9 0 Fe O P A D @ o Il
. : @ & 8 W8 48 BN o2 Bk i
A= = m = W & Ol . F=Zwn 090 !
s | p.H. | 3.,4/12 | 4. 5.18 =+ Prolap- |Recovered., |
g | , | | sus ani I
M9 | N.M'DIF | 4 22, R.1¢6 + : Recovered.
) | BC. [F| %.6/12 |21. %.17 4 Recovered.
“$L | V.M'ClM| 5 4, 12,17 4 Improved, |
” 2| C.M'C|F 6 29.. %37 + |+ Veslcal |Recovered.,
g = calculusg., |
%3 | B.S. |F 6 20. 3.15 |+ Inproved.,
P4 | J.D. |F 6 20. 3.16 + |+ Recovered.
5  wwc|F 7 3. Cag Improved.
;o | M.J, |F & Be 7.17 + |+ Recovered, |
‘®7 | N.8. |F| 8,6/12 |11, 4.16 z |Improved., |
$8 | J.R. [F10 - 23. 3.16 I Recovered, |
$9 | R.E. |F|11,6/12 | 29.12.15 + |+ + Tmproved. |
Pro.s. |M111,9/12 |119. 9.17 + + vesical: |Recovered, | |
s A0 : , | _ |ealculus | 1
i Table arranged according to age of children, showing £
Yrevalence of gastro-intestinal disturbances and nervous symptoms in child- |
ffen under 2 years, and the more frequent occurrence of dysurila, frequent |
£ 1ctura1t191} and abdominal pain in children over 2 years. : El
4 = 5igeptic ; res
3 1
£ [
G |
£ |
e b



39
REFRENCES.

1. Box C.R. "Inr ections cf the Urinarj Tract by Bacillus Coll in
Infants and Children."
PBrit. Med. Jour. Oct. 15, 1912.

2. Thiele and Embleton. "The Path of Spread in Bacterlal Infectlons".
: : Proc. Roy. Soc. Med., 1913.

‘N

Tindlay, L. "The Intestine in Health and Catarrh as a Pathway
of InTectlon to the Tubercle Pacillus.”
Amer. Jour. Dis. of Child. May 1914, Vol.7.

Y. Kidd, F. "Comnon Tnfectionsof the Kidneys." ,
‘ 1920.

5. Thomson, J. "On acute Pyelitis due to Baclllus Coli, as 1t occurs
in Infancy".
Quart. Jour. Med. April 1910,
"Infection of the Urlinary Tract in Children by the
Colon Bacillus."
Xvlith Int. Cong. Med. London. 1913%.

6. Rowntree and Ceragnhty./!,Phar. and Exp. Therap.
vVol. 1, 1910.

¥

Other Books and Papers Consulted.

Fowler, J.S. "Diseases of the Genito-Urinary System."
: ‘ Dis. of Child. March 1915.

Gorter, E. Lelden. "On Vaccine Treatment of the Infectlon of the-
~ Urlnary Tract due to the Colon Baclllus."
XV1lth Int. Cong. Med. London. 1913.

Hamzlilk and Collins. "Hexamethylenamin:the Liberation of Formaldehyde
~ and the Antigeptic Efficlency under Different 3
Chemical¥#Blological Conditions." 1

: Arch. Int. Med. Nov. 1913, vol, 12.

Holt, Bmmet. "Diseases of the Uro-Genital System." |
‘Dis. of Child. 1917. |

Pardoe, J. ~ Brit. Med. Jour. Oct. 15, 1915. -

Ross, Athole. "The Bacteriology of the Urine in Children. more
~especlally with Reference to acute Summer Dlarrhoea." .
XVlilthe Int. Cong. Med. London 1913%.

 Sti11, G.F. “?yelitis in Infancy and Childhood.®
' : - Comnon Dlsorders and Diseases of Childhood.
~ 1913.




w0

Waller, H.K, "The Incidence of the Colon Croup of Organiéms in thé
’Urime of Cnildren suffering from Severe Enteritis."
XVilth Int. Cong. Wed. London 1913.

Wideroe, S. "Pyelocystitis in Infancy."
Brit. Med. Jour. Dec. 1, 1913,

¥

Reproducéd with permission of copyright owner. Further réproduction prohibited without permission.




