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FOT the secretion of urine, three factors are pecessary. (i) an
adequate plood pressure, (2) = kidney that will function, and
3) an open outflow channel. When the first is at fault and
OPPreSS1On of urine gecurs, it is spoken ©of == pre-renal anuria.
atlure of the second gives rise to renal anuria. When the
outflow channel is occluded, post-renal anuria results. Whatever
underlying cause mgvy be, the result is extremely serious,
i unrelieved inevitably proves fatal. At the same time,
majority of patients with anuria, when first seen, appear
of Ziilfi‘:;o?ave so tfhew F:omplaints, apart f:lrom the gtoppage
water, at it seems hard to believe that they are

critically i,
Pwill cite an illustrative case as it was met with in a doctor s

Practice.

So

Case 1. 2The patient, E. G., originally came under py care in
axch 1929. She was then 53 years ©f age. She was a cripple wit

1;1 ankylosed hip-joint, the site of healed tuberculous disease. For this
. operated on, and yltimately = satisfactory result was obtained,
stay in the Royal Infirmary and the Astley Ainslie Institution
amounting to pany months. To be perfectly frank, she was somew at

spoilt, owing to the Jength of her residence with us, and the fact t at

a.

was
after _

came from n., own native county. IR January 1932 Ae

A
A
Ch&fg&d. On 14th February of that year, less than a month att,ae§
Saving hogpital, I received the following letter from Dr L.

Dear M+ Wade,

"YOU remember Miss G., on whose femur you i an op

.a most curious thing has just happened with je?ai 0.
Miss M. ¢  had an attack of renal colic and had to be seen py me.

b attack subsided in the normal gy and she is yp now an & lou
en

ately,

WS geeing her, ! mentioned that yoy were also an exper
c?nditions.

"ADOUL a week later I was called to see Miss G? upon Whom you
JPerated, and found her with pain exactly like her sister s, but this time
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affecting apparently the rlght kj_dney and ureter. I asked for a sample
of urine and gave much the same directions as I did for her sister, but

I wondered whether this was not merely = hysterical 'copy' of her sistelr's
attack. Somewhat to my gurprise ! found that she pggged no more urine
after 1 had asked for that gample, and her gigter, who was to bring another
sample Of her own yrine, told me no gample was forthcoming of Miss G- *
"1 went over and examined her zpdomen, but could find nothing
amiss. The bladder was gpparently empty and this was confirmed bY
passing = catheter, but she did not look urasmic or much out of condition.
"since Monday till to-day (Monday, ioth February 130 to Friday;
14th February 1930) she has pagsed no urine gpparently and secreted none.
"Now I can ggsily imagine that = stone, for instance, might stop

flow from one yreter, but why should it grop the flow from both? She

doesn't seem collapsed, nor does she so far show much gign of being
's

specially ill. T put her on urea and large quantities Of water, but She
now really oedematous and yet no urine is forthcoming.

"I have considered the question of 'shock'and can find no evidence.
I have no means of telling whether she has been pasging urine without
confessing it. There is the chance that some mental effect has really
stopped the flow. )

"The thing that makes me a little gygpicious is that 1 had mentioned
you as an expert in kidney conditions and to-gday her sister mentioned tha*
she thought of taking Per through to see you on Sunday as that was y?ur
receiving day.

"The cessation of pain and suppression of urine occurred apparent']
at once after I had asked for a sample of urine and there was no pa'n
or suggestion ©f such a thing till I mentioned you apropos of her sister °
case. The lack of gnything but the weakness due to ]jying on water rather
puzzles me.

"1 could send her through if you can take her for investigation*
You could observe much more clogely in hospital than I can here?if She'f
really ill, hospital would be the best place for her. 1 should have arrange
for her transport sconer but for the doubt regarding her illness. .

"She would have been 'hoysekeeper it charge' had her sister remained

X , ) k . . ?r
il and she certainly enjoyed her sojourn it your wards?possibly 2 day
two would 'cure' her even if the case were hysterical."

Oon the following day she was admitted to my wards. She looked
remarkably well but still suffered from anuria which had existed f%*
six days. It had commenced with an attack of severe renal IC(il'C
on the right side. Never preyiously had she suffered from 55, SiM ar
attack?in fact, never in her life down to that date had she sho™n
by sign °r symptom that the kidneys were otherwise than in perfect
health, and during the months she had been previpugly with us n?
abnormality in this regpect had been detected. We thought I advis'
able, first of g]], to have a preliminary X-ray examination of the urinary
tract carried out. This, fortunately, at omece explained the cause Of
anuria and indicated its appropriate treatment. The left kidney ha
been entirely destroyed == = functioning organ by antecedent disease-
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. right kidney, on the other hand, contained several calculi, ome of
vyhich appeared to be blocking the outlet of the pelyig,
She was accordingly operated on forthwith, twilight sleep and gas
OXygen being employed as an ansesthetic. When the kidney was
exposed, it was found lying within the perinephric Pox in a pool of
;Tl?od-stamed exudate. It was extremely tense and very much enlarged,
e positions of the calculi were made out by means of careful palpation.

and

Upper one, which occupied the ypper major calyx, was first
rern?ved, after the kidney had been mobilised. The second large
Calculus, which was in the second major calyx, was next dealt with,
Ahe smallest and 1lowest calculus was sought for and found to

P'uSg'ng the pelvi-ureteral junction. It was removed and the
obstructlon” freed. The kidney was drained. From the moment the
OEStr,uCtlon was relieved, slightly blood-tinged urine egcaped and this
c.ntlr%ued activelyl 50 oz. being excreted that day and g oz. during the
O].d].OWng day, with the result that the blood yrea, which on admission
a
o stood at zco mgm. per cent., rapidly returned to normal. She had
excellent convalescence and has since enjoyed excellent health.

. I have cited this case at length, == it appears t° illustrate

S excellent a manner the circumstances under which a case

this hature arise. It was a case of post—renal anuiia,

A may
Ue tO total obstruction of the outflow channel from a single

Unctioning kidney. It does seem gtrange that during all the
E/[hOal’;thS she had been a patient with us, we never once suspected
she was suffering also from renal calculus. The routine
lamination of the urine revealed no gbnormality. The X-ray
Photographs of tne nip-joint just fell short of the kidney level,
hOU-;L we have made a complete urological examination when
first came under our care and thus recognised the disease?
here was no apparent indication for this and we do not make a

Suti i o o
reutine practice of it in all gageg, a course we purpose COntinuing

* follow despite this experience.
€ second jnteresting point is the questio
r(ference to hysterical anuria. Personally, I have nelver known
3 case of thig and if it has ever occurred I should like to know
ZghySiology of its jnception.
his third mose interesting point is neatly put by
letter, wherein he asks for an explanation ©f the onset
the anuria and blockage of the outflow channel py means
?[ ® ureteral calculus and how both ureters come to be syn-
CQIOHOUSIY occluded, for it raises at once what I consider the
"?St important question inall urological surgery?the incidence
195
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of the gingle functioning kidney ©f congenital origin. If yoU
will consult zpy standard text-book of urology you will note
there the figures given == regards the incidence of this mal-
formation. In most cases the work of Morris is referred to
and the statement is made that the gipngle functioning kidney
is met with omee in 2400 autopsies. Other figures are given
which claim to demonstrate that it is of even greater rarity-
Our experience here in Edinburgh is that it is = malformation
met with in 1 per cent, of all cases and therefore clinically not
uncommon . It is thus essential that as a routine part of all

investigations there must be demonstrated whether or DOt

the patient possesses twe kidneys == independent organs and
normally situated. A gingle functioning kidney wmay sufifel’
from any form of renal disease. In such circumstances the

treatment is much more difficult and the prognosis much more
serious.

Case 11.7J. C. was a case of this nature. The higtory e gave
us was that of pain in the left renal region accompanied by severe
hematuria which had reduced him to a yery weak, exsanguine conditioll
and a state of critical ill-health. (ystoscopic examination revealled
the absence of the right ureteral orifice, and deeply blood-stained Urine
came from the left side. Multiple calculi were revealed in the left
kidney, which was also heavily infected with coliform bacilli, Mos*
reluctantly we were compelled to operate. # Plood transfusion a8
first giyen and the kidney was exposed. It was found to be practically
devoid of healthy remal parenchyma. The pelvis and calyces were
grossly dilated and contained five ]arge calculi. The patient succumbed
later, and at the pogt-mortem €Xamination the left kidney was found
to be composed ©f = large number of hydronephrotic sacs which Were
infected; scattered here and there between the sacs normal kidney
substance was found, but this was small in amount. No kidney °F

ureter was pregent °» the rlght side.

Post-renal anuria due to bilateral obstruction is occasionally

met with and cases of it may be readily Overlooked, as in the
following case:7?

Case III.?J. H. He was 40 years °f age and had been i for
about a yeay, From the first he was obsessed with the idea that he *Va
suffering £rom malignant disease, and in consequence his alimentar)
canal was most carefully investigated in another surgeon's charge, and
neither clinically mer by X-ray findings were any signs of new growth
revealed. A physician and neurologist found nothing definite, and
"anxiety state" was considered to be the cause of his gymptoms. FPur
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days before admission, anuria suddenly developed. He vomited cwo

three times a day and suffered from persistent headache. Oon
examination he 4 and had marked oedema under
his
felt-

ppeared pale and puffy,
eyes. The left kidney was just palpable. The right could not be

Our provisional diagnosis was anuria of renal origip due to a form

acute pright's disease.

A cystoscopic examination was carried out. The bladder was found

eempty_ Its walls were cedematous but otherwise healthy. Ureteral
catheters yere passed into both ureters, but progress was arrested
2t 5 cm. and they could not be advanced further. No secretion was
collected from either side. A mistake in technique led to their with
drawal pefore a pyelogram was taken. It was thus difficult to be
certain yhether they were arrested from organic obstruction with
occlusion of the yrerer, or from other cause. Valuable time was thus
lost, and o failure to appreciate that we were here dealing with post
renal anuria led to the adoption of other lines of treatment unsuitable
PT such . case. Repeated transfusions were carried out and he died
ten days after the onset of the anuria.

At the post-mortem examination a carcinoma of the pelvic
colon blocking both ureters was revealed, with associated hydro-
nephrosis of poth kidneys. At the pelvi-rectal junction of the colon
tkllerel was a small carcinomatous growth infiltrating the tissue and
blndlng the rectum firmly to the sacrum. The right kidney showed
LY slight hydronephrosis and its ureter was only slightly dilated,

clow the promontory ©f the sacrum it was fixed to and infiltrated by

tumour which constricted its lumen but did not completely occlude

. Thelleft kidney showed pronounced hydronephrpsis. _ )

cro Considerably dilated, and below the pelyic brim it was involved in
tumour mass which completely occluded its lumen.

1t:-
Its ureter

_ The operation of nephrectomy is now carried out se frequently
irlld the patient in congequence left with a single kidney, that
$ not surprising that anuria from the blockage of the outflow
channel from . single kidney, the other having been removed at
?Peration, is not of infrequent occurrence. I have had three
sUCh cages of this nature to deal with. In two of them it was
Possible to displace the stone which was obstructing the outflow
horn the pelvis and give temporary relief, but, ultimately, they
required operative treatment for the removal of the stones
relief of the obstruction. In all of them the degree of
destruction of the renal parenchyma made me doubt yery much
whether regtoration of renal function would ever be possible,

hut each had = normal convalescence and normal renal function
Was

and

recovered.
chir. 197 P2



This illustrates the power of repair of a secreting organ
when there is an active call on its functional activity. This
power ©f repair is also obgerved, and to a much greater degree,
when the liver is damaged. It differs here, however, in that
new liver cells are actively formed.

With regard to reflex anuria, two opposing lines of thought
have always held the field and receive about equal support.

On the one hand there are those who believe that when 2

kidney is damaged, =a= from obstruction producing severe renal
colic, = reflex stimulus from the damaged painful kidney may
lead to entire gyppression ©f secretion in the other healthy
organ by direct nerve impulse to the opposite side. There are
others who hpold, and I share their opinion, that such anuria I8
really pre—renal in origin and due to the marked lowering
blood pressure that the shock of the pain produces. It 18
important, however, to remember that a case gy be considered
in error as one of reflex anuria which is really due to organj_c
obstruction to the outflow channel, congestive in origin, as was
illustrated in Mr Leslie Stewart's case Of R. S.

Case IV.?This patient was referred to our Ward by Dr S. In

sending him in as an emergency case the doctor wrote as follows:?

" Bearer, R- §,, aged 58, history of passing mo urine since Sunday-
Acute pgin over left side in kidney region. Abdomen distended

and tympanitic. No urine in bladder. No. 10 soft Coud passed
easily. Some acute surgical condition of left kidney_ Hydr?'
nephrosis o= abscess. Pulse full and bounding. Patient seems
fairly iL."

When admitted he had had complete anuria for forty-eight hours,
and had acute paip and tenderness in the left renal region. Preliminary
X-ray examination showed no calculus gpgtructing the ureter. Immediate
operation was carried out under tyilight gleep 2nd gas and oxygen
anaesthesia. A swollen and congested kidney was revealed, the pelvis

being intra-renal did not sppear markedly distended. A grainage tube
was inserted, and after a few minutes slightly blood-stained urine

began to come gyay in drops and before the parieta] incision was closed
about 1] oz. had been collected. An abundant secretion of clear urine

took place through the tube during the following week, but except °°
one occasion no urine was voided from the bladder. As the patients

condition had markedly improved, = cystoscopic examination was 1OV
carried out and both ureters were catheterised, and when the right renal
pelvis was entered a limpid secretion came away o copious amount -
This catheter was left in for two hours and then removed. The
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mnmediate effect was to bring about an active sescreu?!

the right kidney, but this gra%iually diminished ?f?6escape
°f urine from the bladder again finally ceased. - Icystoscopic
examination was made and again both ureters wex fmlr.ld to be
markedly congested, and although the catheters cou introduced
€Y could not be pagged up te the =ema p : right-sided
PP\{elotomy was now carried out and active secretion —© ‘ from
the right kidney. When the urine came to be

natural chappe], this was followed by a use o

subsided, and he had a normal convalescence thereatte The case was
?ne of pilateral obstruction from congestion and ce ema

was

which did not respond to relief Ly ureteral cathetensatio
rapldly recovered from after drainage ©f both pelves.
: , . . im'
Tt is quite possible that an explanation Somewhat $

nature may account for certain of those cases w <

cer a 1c

appears as a (istressing complication aftel
operations. We recently had to deal with such a re

complete anuria followed = uterine operation.
after its oneet a bilateral pyelotomy was done. e nelves
Were found to be greatly distended and the kidneys © 9

and yapid relief followed bilateral lumbar drainage.
A form of renal anuria with which the surgeon

deal has peen that arising from acute bilateral 0 aiL éérzsoj%
e | tlyc 10!
Tecent years this gypject has been fully and % °

bY DaVldson and Turner’ and Kellar a@AMQlV 11e Arnott,
Papers communicated to the Edinburgh 11
Was asgked to co-operate in the treatment o two © cases.
Case V.?The first was that of a woman, 33 Yea*S ? 1Al
e r the care

admitted to the Royal Maternity Hospital i» January 193
Dr Young. I saw her there. Anuria had developedL the day p ~

° delivery ana had persisted since then, there; av g
Secreted for five days. Her face was pale an

cyanosed, but what jppregged me was that her men
Perfectly normal. she had entirely failed to respor>
reatment +to induce the flow Of urine.

— somewhat
condition was
form Of

ti,pterjsed without

was

revealed
) 2 normal pladder, and both ureters were ¢
Aculty but no secretion obtained. The o

| of
MJM. per xoo c.c. blood. The following da Ahe operation

of T
lateral decapsulation was carried out by myse .
Operatlon that impressed me most was -he kldneY$l
me ha P seen 11l
they resembled closely the appearance
??se of tense

phosphorus poisoning. They were large,
199
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mottled in gppearance, ©f a dark plym colour where petechial haemor-

rhages were present, With lighter areas where fatty change was present)
in the intermediate tissie. The pelyig was lax and empty. The left
kidney presented = similar gppearance, and ggain the capsule "¢
found to be tense when decapsulation was carried out. No benefit
followed this treatment, and at pogt-mortem examination?the findings
of which have been fy]ly described by Dr Davidson?the characteristic
appearances of bilateral cortical necrosis were geen, With ante-mortem

thrombosis in the ovarian veins.

My recollection of the case was my feeling of utter hopeless_
ness from the gyrgical standpoint a= I viewed = kidney such as

I had never seen before eycept in the pathological Department,
and I felt that decapsulation °r any form of treatment could

never help 10 se grave = condition; Put I am now convinced
was yrong. The destructive procesgs in acute cortical necrosis
may Pe extensive, but, at the same time, I doubt if ever it is
complete. The power °f repair °f = damaged parenchymatous
tissue, if even a fragment 2alone remains, s great, and this fact
is borne out egpecially clearly in = case recorded py Kellar and
Melville Arnott wherein the patient died om the twenty-third
day after the onset of the anuria, eighteen days after entering
hospital. At first the anuria was complete, but later a scanty
secretion took place, and on the day before death an output of
16 oz. was recorded. In all probability if her gtrength could
have been gypported = little longer, or the return of renal
function expedited, natural recovery might possibly have taken

place.

This fact may possibly explain the case that was referred ©
us more recently by DY Johnstone. Mr Dick will describe
more fylly; and if we are correct in our ggsumption that in all
probability it was a case Of cortical necrosis less severe Ul
degree, the recovery that followed the treatment that he
instituted was dramatic in its rapidity and its efficiency.

Pre-renal anuria ; Anuria due to a diminished blood pressure
must pecessarily only be of a transient nature. We have put
forward as an explanation of a case of alleged reflex anuria-

. . ; it 18
Its importance to the operating surgeon I$ great, =s
particularly @advisable where an operation o= the kidney*
bladder, or prostate 1S being carried out, to maintain the blood
pressure and keep renal secretion active. So important do
some consider it that Swift Joly discourages the use of a Splnal
anaesthetic in prostatic surgery on account of the lowered blood
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Pressure with which he has found it associated. Recognising
this, we make it our practice to maintain the k"00  pressule Y
the administration of ephedrine prior to the intro uec iom o
spinal anaesthetic.

Oliguria, er deficiency of remal secretion, W e
from packward pressure, presents == important sur"ica p
Three ccmmon causes of bilateral backward pressure =*°

is

o

stricture of the urethra, prostatism and vesical tumours.
'

Ward ,ressure in such cases may 1iead to a marve y
Nephr051s and hydroureter with pronounced atiop y *
renal cortex. The two former can now be clearly demons la e

o t e re

by excretion urography and the consequence
atrophy rendered evident by the altered blood and wurine
Chemistry_ The gravity ©of the illness thus having et
recognised, the treatment can be directed accordingy. ere
15, however, a moxre subtle form of renal impairment, *°°

deLn}?nStrable by excretion urography or by blood ¢ emis v,
w1l

so

no evident renal gtrophy Put with a kidney w ©se
functional activity has been markedly impaired.
specially in the gilently grossly over-distended urinary bladder
m .

| certain cases of gimple prostatic hypertrophy. Fere ?
k;dneys have been accustomed for lopg to function agains =
Elgh ureteral pressure.
Ut the renal reserve 1is destroyed so that if backwai pres

© suddenly relieved and completely removed, this lemova

followed by = period of marked hypersecretion

diminished secretion which lead ultimatey o= €
or

It is me wi 1

The renal function appears

an a e A

may
fourth day to complete anuria and death. e impP

Problem in gsuch a case is the gradual and accuia ©
Pression of the bladder that is necessary t© restore © e
° normal functional activity.

Oliguria due to persistent vesical gystole. Pr
recognised treatment of renal tuberculosis is consi ere
Ma;'ority Of cases to be the removal of the disease
th ureter. This is advocated on several grounds, y
would refer to just now, and it is the effect of the diseas
ehe opposite healthy kidney. 2s regards ™° organ,.
'"fectlon that we dread . it is the silent A Al ?
constant packward pressure Of the urinare% L QL. nprsjstent
systole. 1t ig generally recognised that over 7? PA I 9
cases of typerculous disease of the kidney come *
© % Stage when the ureter on the affected side and the bladder

1

sureeon
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have become involved in the {isease, the capacity of the latter
being reduced sometimes to only = few ounces. Nephrectomy
therefore gnly removes the primary source, the infected bladder
later undergoing = natural cure, the diseased mucous membrane
healing and the normal bladder capacity being restored.
Occasionally the tuberculous ipfection, or = pyogenic infection,
remains and the bladder continues in a state of persistent
systole With consequent serious backward preggure on the
healthy kidney above, pronounced dilatation of the ureter and
renal pelyvis resulting, With atrophy of the renal gecreting tissue
and deficient renal secretion in consequence. The ultimate
result 5y, be most serious. In two such cases a fatal result
followed from oliguria and = terminal anuria from this cause
four and five yearg respectively after npephrectomy for tuber-
culous disease. Another patient (L. R.) suffers from it to 2
pronounced degree seven years after the gperation, and *
another (y, (,) = similar change has taken place. & young
boy, aged 2 (A. T.), is at present =n inmate of our Wards
undergoing treatment for this complication.

2 variety ©f surgical procedures has been adopted in these
cases to relieve the backward pressure :? (1) temporary drainage
ofthe pelvis; (2) temporary drainage Of the ureter  (3) denerva-
tion of the lower end of the yreter; (4) presacral neurectomy)
(5) vesical exclusion with transplantation of the ureter into the
pelvic colon. The last gperation, which was recently performed
on the young boy mentioned above, is naturally the most
serious and most drastic, but it gives promise of being the most
efficient method of treating this serious complication.

The problem that it pregents, where a gipngle damaged
kidney exists, is that which confronts the surgeon in many
cases Of ureteral transplantation for vesical exclusion.

This operation has been carried out by us for a number of
conditions:? (1) where the bladder is permanently incontinent
from = congenital malformation, that js vesical exstrophy -
(2) where it is permanently incontinent from accident?from
= vesico-vaginal fistula incurable by plastic operation; (3) where
total cystectomy is indicated in the treatment of ma]_j_gnant
disease of the yrinary bladder; (4) where there has been
complete obstruction of the outflow channel from the bladder
and this channel cannot be regtored, and a suprapubic drainage
has been established which has been followed by infection and
persistent systole of thebladder  and (5) as has been mentioned,
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where a, Single kldney remains and this is undergoing slow
dgstructlon from backward pressure, 2° in a case of tuberculous
disease.

The essential problem in all cases is the Preventionf
congestive anuria which is liable to develop frop" TP€ swelling

and oedema at the site of the implantation. Various methods
certain

of

employed to diminish this danger. None are
Preventatives. In cases of extroversion of the bladder and

VeSico-vaginal fistula, we consider the problem solved by doing

the operation in two gtages with = lengthy interval between

them.

I malignant disease of the yrinary bladder, such = practice
not gadvisable. The delay entailed contra-indicates the two-
stage operation which would raise the number of gperations the
Patient had to endure to four and thus impose an unwarranted

stralnl on hig strength and courage. Bilateral transplantation
MuSt  therefore be carried out to diminish the number of
?Perative interferences and to expedite the cure. In the
class of cage where ureteral transplantation is indicated and a
Persistent suprapubic sinus discharging urine exists, bilateral
transplantation is again = necessity to Obtain an aseptic
t%chnlque which otherwise would be impossible; and, finally,
wnen 5

are 11 one

' single kidney exists, obviously &ll the eggs e
tseskeF and the operation is of necessity one-stage. 'Ijo Clhmlnmh
risk of anuria and lessen the amount Of oliguria in these
cases) we have employed various methods. We have inserte
he catgut drain or wick through the site of the anastomosis, ==
halrles Mayo first adyocated, and we have also previous v
drained one .. both renal pelyes, With results that have given

A ' we
(e encouragement. It is only recently, however, that

Dave felt that we have reached firmer ground with these cases,
Ad L I}{}ersonally’ consider that this is due to the assistance
“Dic

has been able to provide by his methods.

II. Mr Lawson Dick.

The problem with which we are confronted 1is how the

Sidney which is 1apouring under difficulties can best be aided co
Perform its function of elimination Of nitrogenous 29 other
Waste products. Light can be thrown on this problem by =
c?nsideration of some of the known facts of renal physiology.

203



Ian Lawson Dick

The kidney i$ = gland which removes waste products from the
blood. This removal is effected by = process Of active secretion

and not by gimple filtration.  Energy must be expended in

a gecretory process, and this energy may Pe measured by
the amount Of oxygen Which the tissue consumes. In the

performance ©f its ordinary function, the work done by the

kidney is almost as much as that done by the heart. Heart
muscle during ordinary contraction uses _ggg4 c.c. Of oo per gram
per minute, and the kidney during ordinary activity uses -05 ¢
of 0.2 per gram per minute.5 The kidney expends this energy
in concentrating urine.

If two solutions be Separated in a receptacle only by

semi-permeable membrane, water tends to pags through this
membrane from the less concentrated to the more coOncentrated

solution. The force which the concentrated solution exerts in

drawing the water through the gemi-permeable membrane
known as osmotic pressure. Renal epithelium, in addition to

Is

being == actively secreting tissue, 18 = semi-permeable membrane.
The osmotic pressure of the blood is about seven atmospheres.

The osmotic pregsure ©f concentrated urine of specific gravity

about 1030 may be as much as forty atmospheres. In secreting
urine of this concentration the kidney has to work against an

osmotic pregsure Of over thirty atmospheres, or between fout
hundred and five hundred pounds per square inch. It is there-
fore a logical conclusion, which has been verified by experiment,

that the kjdney has to perform mere work in secreting = small
amount of concentrated urine than in secreting a large amount

of dilute urine. Omne of the early signs of renal failure ™
nephritis is the inapility of the kidney to concentrate urine,
evidenced by the large quantity ©f dilute urine secreted over-
night in place of the normal small amount of concentrated urine-

Although the exact mechanism of renal secretion is still in
some doubt, the mannexr of the kidney's action is broadly this-

There is pagged into the cgpsule of Bowman through the
glomerular tuft = filtrate compoged ©Of all the non-colloid

constituents of the plasma. These non-colloid gybstances, such
as urea, chloride, sugar, @Rd others, are in exactly the pi'(!
portion in which they are found in the plagma. AsS the filtrate
passes down the tubules it is elaborated into urine. According
to the theory of Cushny, the elaboration is effected entirely by
the reabsorption of water and threshold substances in the
tubules.2 Starling and his co-workers have recently put forward
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evidence that, under certain circumstances, there is Ay

secretion in the tubules in addition to reabsorption, v~ e

POINL is not of great importance i the present argumen

Whichever theory is held, glomerular filtration is the star ing
POINt of renal secretion. This filtration is resisted yte
Pressure of the plasma colloids which tends to ho t e\

in , .
Alotélde glomerular ggpillaries. Filtration is made possible by "¢

s.

pressure in the ggpillaries of the glomeiu =+ tu

blood pressure in the capillaries of the glomeiular ** *° ** 2
two-thirds of the arterial blood pressure, °F about ho mm. g,
ra

The

. osmotic pregsure of the plasma colloids resisting

about 30 Hg. There is therefore normally = posi.A
tltlrathIl pressure in the glomerular tuft of about 5?

which is necessary for proper renal function. s,
Pressure is equal to the pressure in the Capillaries of

glomerular tuft less the pressure in the renal tubules an !

Bowman's capsule. This last pressure 18 normally #exe ©F very
REAT to it but in pathological states it may Pe raised.  glom-
erular filtration pressure can be reduced by (1) lowering ©

1? , ,
plzod pressure, or pre-renal anuria; (2) post-renal obstruction
Causing = rise in ureteric pressure which is transmitte ©

glo.meIU]-lr or post-renal anuria; (3) remal congestive anuria

his i .
last is a component of the two precedlng types. Y
damage, = condition of gongestion and oedema 18 pro “ee

the kidney. This has a two-fold effect?it interferes w1
blo?d f1ow ang produces = fall in the glomerular capi ¥
Pressure, and it causes a post-glomerular obstructio v
Pressure on the tubules.

Verney and Starlings showed that when the o

S to about 50 mm.Hg renal secretion ceases. e;
showed that the addition to the circulating blood °

urea or sgsalts has the effect of making A

QQ{L SUp-gest

' nrpc, sure

A

Possible i
thot at a lower blood pregsure. 1Reir -
the diuretic action of urea and salts is =
1.
Renal secretion ordinarily commences Ol’lly .
es Jn

Pressure resches about 50 mm.Hg, and thereafter !
arn?unt in

e

proportion with increase of the bloo pre

€t of the addition of urea or salts is to displace; TR cuxve

t? -
Ehe left without alteration of its shape. us ! .
o an
Aurid if the plood pressure Pe adequate o renase A
no in

post-renal obstruction can be demonstrated,
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must be intra-renal in origin, and the most favourable circum-

stances for the occurrence Of urine secretion are produced by

the action on the kidney of urea or salts. In most cases
of anuria’ urea 18 already present in excess in the blood without
producing = diuresis. The action of salts remains to be
considered.

Salts in solution jpjected into the blood act as diuretics
by keeping water in the circulation. This produces = dilution
of the plasma colloids which favours glomerular filtration. Water
injected alone does not act in this .o, Water jpjected directly
into the circulation produces =e diuresis because it produces
no hydraemia. The injected water immediately leaves the blood

Glomerular Pressure in mm.Hg.
Normal urine secretion.

Urine secretion after injection of sod. sulph.

Fig. i.

and enters the body cells, principally those of the muscles and
skin, whence it is only slowly released. Water so injected even
produces damage to body cells as evidenced by laking of the
blood and the gppearance of haemoglobin in the urine after the
injection.

The diuretic effect of solutions of different salts varies.

A

was first shown by MagnusoO that the intravenous injection
of sodium gylphate produces = diuresis which is moxe abundant
than that produced by injection ©f sodium chloride in simile
amounts. The secretion of urine after the injection of Sulphate
increases mowre rapidly and attains its maximum sconex. The
maximal diuresis is greater, and secretion regains the normal
rate more gloyly, This can be explained by the fact that
sulphate s a salt foreign to the body in large amounts and
completely non-threshold to the kidney. Baird and Haldane
showed that guite large amounts of sodium chloride can P®
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stored in the tissues, and that once the gtorage i effected the

chloride is only slowly given up again. There 1s no evidence

the gtorage of sodium sulphate. Therefore while sodium
;hloride and its solvent water gy leave the plasma and pags
Int0 the tissues and thus cease to exercise any diluent effect
' the plasma colloids, sulphate after injection tends much more
R remain in the plasma until it is excreted by the kidney,
D€ gilution of the plagma effected py the injection of sodium
Sulphate is therefore longer continued in its action on the
kidney than that induced by sodium chloride. Further, sodium
SlJlphate is a non-threshold salt. Any sulphate that appears
1 the glomerular filtrate must be passed to the exterior. It
Cannot be reabsorbed by the tubular epithelium == <an sodium
chloride.

A eyperiment of Cushny's is of interest in this connection.4

rabbit was anaesthetised with urethane. A cannula was
inserted into each ureter. One ureter was left free and the
?ther

was subjected t°© = pressure ©f 20 mm.Hg. & mixture
sulphate and chloride was ipjected intravenously. The urine
T?M each ureter was collected in five-minute periods. The
Urine from the obstructed ureter was naturally less in amount
the amount of chloride and of sulphate excreted was
reduced. The percentage reduction in amount, chloride, and
Sulphate, is shown in Table I.

TABLE 1.

Percentage Reduction in Secretion fyom Obstructed
Ureter in Five-minute Periods.

Minutes. Amount . Chloride. Sulphate.
0-s 33 47 *
5-io 37 44 23

10-15 38 46 24
15-20 a7 56 34
20-25 59 75 42
25-30 46 92 27
30-35 69 100 68

The gecretion of chloride is interfered with

SLIUCLION to o much greater degree than i of
sxfllphate. This experiment suggests that, - senes
ureteral obstructj_on, a solution of sodium su p‘ more

Powerful giyretic than o solution of sodium chloride.
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An jpvestigation ©f the diuretic action of sodium gulphate
in the human subject was made in two cases. In each case the

patient was given = diet which was carefully requlated 2= *°

Fig. 2.
KEY TO FIGS. 2 and 3,

Total amount of urine.

Total gylphate output.

o O7?20B Total chloride output.
g3ze?eqp -8 Total pitrogen output.

(i) fluid intake, (2) nitrogenous content, and (3) chloride contend-

On some days during the administration of the diet the Alll

intake was gugmented by the intravenous ipjection of W?

litres of isotonic sodium sulphate solution or two litres
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isotonic sodium chloride solution. During the course of the
experiment the urine was collected and the following observa-
tions were made: (i) total amount of urine voided in tyenty-
four pours, (z) total content of (5 chloride, (b sulphate, and
lc nitrogen. The results are expressed graphically in Figs.

2 i Lo
and 3. In the case recorded in Fig. 2 the daily fluid intake

Was gpout 2300 c.c. and the daily nitrogen intake was about

I3'i gm. In the case recorded in Fig, 3 the daily fluid intake

Fig. 3-
VVas gbout 1800 c... and the daily nitrogen intake was about
8*2 gm

case

The diuresis induced by sodium sulphate is in every .
:\eater “an that induced by sodium chloride. Ininn:heca;edls
re ,ny evidence of of sodium sulphate oay
a“er intyravenous injecsitsnriage In the case ofp all injections ©Ff
s?dium chloride except the last recorded in Fig. * there Is
evidence of i, age of the sodium chloride injected, " that
L, e r"se in chloride excretion extends over more than one day.
he increase in nitrogenous excretion 1in response ®° the
?luresis is slight. This is because both of the subjects were

Nitrogen equilibrium with =ne Tetention of nitrogenous
substances. According to Cushny * the effect of diuresis in the
n?rmal animal is to produce = profound ! in the percentage

chir. 200 ~



Ian Lawson Dick

of solids excreted, but this is associated with a glight

rise in the total amount of solids excreted. He goes on

to say, = Further, water, circulating in the blood and lymph?
washes out the waste products, se that the plasma becomes
enriched with them, and the kidney responds by eliminating
them in larger quantities than usual."

On these grounds it is considered that the intravenous
injection of sodium sulphate is of value in stimulating diuresis,
and it has been used in several cases. The sulphate i injected
in the form of an isotonic solution of sodium sulphate. The
preparation used is ordinary hydrated sodium gylphate, Na.2504,
ioH20, or Glauber's salt. This is the most stable of the
forms in which sodium sulphate is obtainable. 42-85 grams
of Glauber's salt dissolved in one litre of water give an isotonic
solution, and this strength has been used throughout .

The first case in which this mode of treatment was used ¢

of interest and has already been referred to by Professor
Johnstone 23t = meeting ©of the Obstetrical gociety.

Mrs L. H., aged 44. Eight weeks before admission, patient "@°
delivered of a full-time child, her fifth, by = precipitate but otherwise
normal labour. She was sent in to the Royal Infirmary, Edinburgh, to
Professor Johnstone's wards, with a history of hematuria of one weeks
duration. Some days after her admission to hospital urine secretion
ceased. Omn the second day ©of anuria, Mr Wade was asked to see her-
The blood pressure was 130/85 mm. Hg, therefore the anuria was NOt
pre-renal. The pagsage Of ureteral catheters to the full extent met with
no opbstruction, therefore the anuria was not post-renal. During this
time the patient was drinking ]_arge amounts of water, which were
retained.  On the third day of her anuria sickness began to develop*
which materially reduced the amount of her oral fluid intake. On the
fourth day of the apuria, two litres of isotonic sodium sulphate were
given intravenously together With ome litre of isotonic sodium chloride-

, X ; i A
No diuresis ensued, and this dose was repeated o» the fifth day. Nov
the sickness was persistent and troublesome, the patient was VerY

drowsy, and several attacks of uraemic tyitching of the face, hands and

arms were seen. SOme hours after completion Of this injection T

patient began to pass urine, and in the next tyenty-four hours 8400 ©%
of urine were voided. Coincident with the onset of the diuresis, Lh€
patient's condition showed an immediate clinical improvement,
further tyitchings were observed, the sickness ceased, and the drowsinesS
and confusion vanished. The record of the urine secretion and of the
blood chemistry is shown in Table II.
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TABLE II.
Urine. Blood.
| Creatinine, CO2 Comb. Power in
Day.  Amount ine. Percentage Urea. N.P.N. . , O 100 0,

of Urea. in mgm. per 100 em-

60 4.0
71 4-0 60
122 90 4-2 50
154 105 5-6 40
8,400 147 100 4.4 ‘é‘;
5.I00 101 64
3,300 51 45 2-9 69
3,000
e 1,800 i-5 28 3i 2.7 70

Sixteen days after the onset of

Chemistry had returned to norma -~ = discharge from

hospital = renal function test showed that h  kidneys had an

effiCiEHcy of over 7g per cent, of the normal. She was -

three months ago, well and gymptomless.
In order to avoid the administra ionm

© one time, = method was devised w ere y  continuous flow

-~ = fluid

warmed fluid can be run slowly into a vein. apparatus
insi . . t
InS1StS of a Marryat bottle which de ivers Aaan(?
instant rate. The fluid is conducted throub s
thence ¢ a venous cannula. In the g ass <° .
Porated - ascertained.

a dripper whereby the rate o o

glass coil is immersed in a wate .9 therm0-
statically controlled and maintained at a temperatureé
- an

E;ee fluid is warmed in its paggage Lhroug
temperature in the bath can he a jus e
delivered into the vein at 37 C. By

run

~at tre fluid is
can be

. week or

slowly into a vein for gpy desired penoa £

The details of three of the cases in which this form of treat-

ment was ysed are appended. They typify
and the result.

the metho o wuse

Case vI.?Mrs M. §, aged 7. Patient referred o M¥ wade

g * hi i i iti associated wit
'lth * history of increased frequency of micturition
aysuria and strangury and a constant gnawing pain.
fore> patient had had a carcinoma of the cervix treated by B
i : . : . Wi maade
Implantation. on cygtoscopic examination = diagnosis ™=* °

2TI

Three years

radium
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To Mains

A. Marryat Bottle. D. Heating Lamp.

B. Glass Coil. E. Relay from Mains.

C. Thermostat. F. Batteries operating Thermostat.
Fig. 4.
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‘revolvement of the base of the bladder with malignant disease spreading
UP from below. Bilateral ureteral transplantation was carried out in
One stage, and a tube was passed up the rectum to the site of the
transplants. Immediately after the operation comtinuous intravenous
a(émnélstration of sodium gylphate Solution was started, 2t 2 pype* of
apou

ioco c¢.c. per hour. During the first ten hours 600 c.c. of urine

?gain.ed from the rectal tube, and in the subsequent six days the amounts
T urine secreted were 2100 ¢, 3420 c.c., 1980 c.c., 2400 c.c., 2760 c-c-
and 9640 c.c. Thereafter the infusion was discontinued. In this case
the infusion overcame the dangerous and possibly fatal post-operative

anuria which would almost certainly otherwise have supervened.

Case vir. w. A., aged 45. MT wade performed = nephrectomy
* tumour of the kidney, During the first seven days after operation

the yrine secretion averaged 1500 ©-¢: About midday on the eighth day
*h

for

€ patient ceased passing urine. Catheterisation twenty-four hours later,

during which time no urine had been voided, showed that the bladder

nas empty. Fluid intake Ly mouth during this time had been

Alc?uraged, and the patient co-operated well, drinking about 3000 °-c

Ahere Gas .o sickness. Eight bours later, 2o secretion had not

recommenced, the continuous intravenous administration of isotonic
s?dium
2

sulphate was begun. The rate of the infusion was about
o?

€€ per hour for the first tyenty-four hours and thereafter about

100 : . i
€€ per hour. During the first six hours 1447 c-c- £ urine

A?ntaiging I per cent, Of urea was Secreted. In the following four
ays the e

amounts of urine voided were 5400 cx-? 3?2?27 ©x,> 3?7?7?

and A bout
3360 e regpectively, and the average urea content was abou

?'T per cent. Thereafter the infusion was stopped, and the patient
“ade .n

uninterrupted recovery.
No

cause for the anuria was discovered. There was at this time
_ UGt fever, and o guggestion ©f post-remal OPStTUCtio
Ureteritis or of renal congestive @nuria might be gupported.

ever - ; , .
the cause of the anuria, it ylelded rapldly to intravenous
Sulphate.

n due to
W at

sodium

Case VIII.?D. g, aged 10 This was = small boy admitted in
critical condition due to congenital vesical gphincteric stenosis.
® 3 condition of achalasia or dysfunction of the musculature o ¢
adder of the bladder is inter ere

e

neck, yhereby normal emptying
tllthy 3¢ = condition of backward pressure ° produced analogou
3 of prostatism. on admission the bladder was grossly ©ver
'stended, reaching up above the umbilicus. Both kidneys could e

2t .
** enormous hydronephrotic sace. Remal function was frur 7
100

cx P?or?the blood urea was 139 mgm. per c.Coy

a

Sto

an no

©W was seen on either side following the intravenous injection °

CHIR. 213 Q=
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uroselectan B. After yery careful consideration the gperation of
presacral neurectomy was decided ypon,  and was performed bY
Mr Wade under gug and oxygen ansesthesia. On the (gy after
operation the amount of urine voided fell to 150 .., and during
this night and yp to 11 a.m. on the fo]lowing day ne urine was voided-
Catheterisation showed the bladder to be empty. Up till midday °%
this day three ursemic fits were opserved, and the patient was becoming
very confused and drowgy., The continuous intravenous administra-
tion of sodium gylphate was commenced at gidday, the race of the
injection being about 100 c.c. pey hour. Dyring the next twelve
hours 1200 c.c. of urine were voided, containing ©-8 per cent, of urea-
A uraemic fit occurred durj_ng the insertion of the cannula. Three
more occurred during the subsequent ten hours, when they ceased.
It was not poggible to collect all the urine even py means of frequent
catheterisation because the patient was incontinent, but during the
next four days the amounts collected were 780 c.c., 1920 c.c., 2940 &%
and 1880 ¢, With an gyerage urea content Of 0-8 pep cent. On this
day the blood urea was down to 84 mgm. per 100 c.c. and the

infusion was gstopped. Unfortunately the boy later succumbed ©°

infection of his yrinary tract, but at this time a critical gtage “vas

overcome .

Conclusions.

The four cases which have been described recovered from
anuria. In the opinion of the authors the recovery was ]_argely
brought about by the intravenous injection of sodium sulphate
solution.

The experimental evidence which suggested this metho
treatment has been discussed, and it was concluded that the

gq of

intravenous injection ©f a solution of sodium gylphate is the
best method of producing = diuresis. This conclusion has been
justified by clinical and experimental results.

An jpportant objection to = general application ©f he
method to cases of uraemia is that there is no guarantee that
a sodium sulphate diuresis will increase the output Ofnitrogenous
products to the same extent as it increases the total urinary
output. This objection 18 largely met by the results recorded ™
Table ]I,, which show that sodium gylphate diuresis produced
in three days in = case of anuria a fall of blood urea from
154 mgm. £ 51 mgm. per 2190 cc., =2 concentration almost
within normal limits. Furthermore, in the cases of D. B. and
L. H., uraemia was gactually present, and during the diuresis
induced by sodium gylphate the uraemia {jigappeared. 10 the
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cases gogoribed, however, the Eridnevs were not suffering from
*% irreversible ipjyry, In cases © a*urja Of similar types
SPONtaneous ,q qyery i not unknown. aUthors' opinion
the {c retention
~® damage produced to the kld"ey . prostlaFlc i

¥ not digsimilar to that produced vy interstitial nephritis,
There 4, however, this important i= ™< jn chronic inter-
stitial nephritis the damage is an irreve ” jn almost
all of the biadder

cases of chronic prostatic retention

with adequate precautions results in Xestoration of renal
function towards normal in greate a In = few
eases, however, the damage, pioduce v prostaticl l”etenltilon
may have progressed so far that li e 2 = chronic interstitial
nephritis it has become irreversible. n ~ cases the same
efficiency of sodium gyiphate as a iure be eXpected.
The [uccess of the method obviously ' “he presence
Fan adequate number of potential y unc renal units.

I thank Dr ¢. p. Stewart for carrying U biochemical
investigations, the Dietetic Departmen a*anging 2and
fs%pplylng the djets, and the purging ° 2 fade's wards
“t their generous and careful help, - thank Professor
Clark for much advice and encourgement thr@ughout the
investigation.

A~
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Discussion.

Professor wilkie spoke.

Mxr g, ia -g a difficult

. Prob)’m  J; - of
standpoint perhaps ) Jl Jlntgrestlngret&ygied
unexplained anuria to which Pro ess W-lkie has .

o Leslie Stewart said?The
P€s from the clinical
Case ig the

I have two which were dealt

‘th slides here which illustrate types ©
wl .
by Surglcal measures.

*n The first patient was a woman aged a ou H w*0 Was operated or;

~ A i ti o
. AU.gU.St 1931, having the right kidney reme> condition
infective hydronephrosis. Mr Wade carrie Operation. Just
efore

going on holiday, T happened © ° charge of the wards

temporarily while he was ayay. The patient did pegfectly well for
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some days, then she developed, o» 3rd September, =an anuria with
pyrexia and left-sided pain. We looked up the notes and found that

her left kidney urine had been found?at the time of her urological
investigation?to be infected. We carried out the usual treatment,

catheterising the left ureter on 4th geptember, and got ©off 12 %
of urine. We did not leave the catheter in but catheterised again
the following day, 5th September, when there was nothing but = fev
drops of blood-stained fluid obtained. On 6th Geptember she was
definitely ursemic and looked extremely il She was taken to the
operating theatre and the left kidney was cut down yupon and found
to be extremely congested. The renmal pelyis was glightly dilated anld
there was blood-stained urine in it. A drainage-tube w=s put mn
and the excretion yery quickly rese to about 159 o= in the day. The
tube was left in until 14th September?i.e., for one week?then a
was removed. Some secretion came gyay from the loin until
18th September, when she began £0 pass urine from her bladder again-
One noticed a very marked polyuria following the resumption
Secretion, the secretion going up to nearly 200 oz. in the day This
patient is still under treatment. Her condition was an infected kidney
on the left side, and the cause of her anuria gppeared t°© be an acute
infection associated with jpf]ammatory Obstruction at the uretero-pelvic
junction. It is mow three yearg since the gperation and the left kidne)
is somewhat hydronephrotic, but she is carrying o= fairly well.

The second patient was a man aged 58, who came in as

an
emergency case With anuria of a few gayg' duration and acute pain in
the left side. X-rgy showed no calculus. We jmmediately cut down
on his left kidney, and found it to be extremely congested, the pelvis
containing = little blood-stained fluid. The renal pelyig was drained-

He was cystoscoped the following day to see if we could get anything
from his rlght kidney, but Only 2 very small amount of urine Was
obtained from the ureteral catheter. There was a falrly normal output
at first from the left side, some Coming via the bladder, but later theie
was nothing passed from the bladder at all and we simply continued
to get secretion from the left kidney drainage-tube. We then
carried out a nephrotomy o= the right kidney, and an interesting polnt
in this was that when we exposed the right kidney it was found Not
congested but rather pale and hydronephrotic, = different picture
that Obtaining at the operation on the left gide. After draining
some days De began t°© pass urine from his bladder. Both the

. s , . in th
openings ir his loin closed yp and he developed = polyuria as i the
other patient. The explanation of this case was somewhat difficult-
We thought it was due to a congestive type ©f anuria, chiefly post-renal-
The only thing of special interest in his after-history was the fact that
he died of a carcinoma of the stomach about nine months later, and

to

for
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the question arises as to whether this had anyth.ng to do with h.s
attack

I

of anuria.

cannot goy much about the scientife nroblems that have been
discussed to-night, but the condition, © scientific, wust
continue to be of great interest. From * of view> with
“ patient with gnyria, the main difficulty m.J-be? decide whether to

treat him by non-operative measures ex y op
MT gtruthers spoke.

DXy, D. 5. cameron said?Mr Wade almostt con?:nrPd me that

the : , ) ~ —~ of the
interest of the gyrgical kidney eases wa? .
medical cases. I mlght recall to Mzr Struthers ©ne case similar to
those here dealt with. Within the as MattheW
transferred o him a man admitted to t e w ~ a case 0f acute
Nephrltls On admission there was a con 1172 anuria, there were
; th
. symptoms gyggestive of = nephrite eom an(j as all he
. B . -~ 1 F e
biochemical investigations were agains . nephritis, -
¥2S transferred to Mr Struthers s waxr oneration a condition
bilateral -ne(j and in the

congestion was found. ‘ _
MATLer of o week the condition had OQLII¥TIOTMAL .  1n comection
*ith , )

the physiology of renal function, we have

the .
o blood ziou through thekidney. Most babl
not a gyfficient blood flow is accounta pro d y

o consider the matter Of

fat that there
I

~ ;a

which is present in cardiac failure 2l we bave a kidney
SUDSLaNCe which is more or less nol@a o  certainly congested,
there ; . . .

3 ¥ 2 very high intercapillary pressure =7 Bff'v‘enous Ipresswtfu{i‘,ﬂ
81S yet with these factors we do not iave 1cient biood i
through the kidney. We can ascribe the anu oliguria of cardiac

fallure co the effect of that insufficiency.

MY pavid Band said?We are accustome® © recognise CIH}lcally
£Wo ¢ .g obstrUCtion to
hoth ureters or to one ureter, the other Ba being functionless.
There you have the patient who, with . onset, de\lfelops
* high b100d urea in o few days with r@lﬂr\/lhlv little clinical evidence

Y feWw head or menta
- ~ wee]C) when

¥pes of yraemia, the first occurring w

£ ' .

Uraemia, very little gastro-intestinal upse -
sf\l[mptoms, and no convulsions, until towar s
tHhese

] jn that °
symptoms set in and very shortly =2 jn at type

case ) ) ) s ] °
there is . rise in the blood urea e c)inical slgns
i ~ i we have
Eiaemla present themselves. In the secon  yt> uraemia,
e

the pr0State,
\ whic

chronic interstitial pephritis, == = blood uéeaf _

3 o

TeMALNS high over a long period, and omly vy 9radually €0 SignS

; that
uraemia develop. It struck me 1in listening pgl?ers(,i with
combine

individual who, perhaps from backwar p

oF from

Perhaps the therapeutic value of sodium sup
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skilled gyrgery, might throw some light on the site of the lesion ™
these two types Of renal disease leading to uraemia. For instance,

have the j_mpressj_on that the sulphates are secreted from the tubules,

along “ith urea, ie, the Starling-Verney theory of renal secretion has

rather gypplanted the filtration and reabsorption theory of Cushny-
It would seem thgt, if these tubules are able to gecrete, then the

administration of sodium sulphate to the blood stream will stimulate
them yery strongly and perhaps just tip the balance between anuria
and renal secretion. On the other hand, if one looks at the chronic
case, as where the kidney has been damaged by backward pressure
ever a long period, one finds?at least in r,y experience?that sodium
sulphate will produce = considerable secretion for a period of days,
which, however, is not yrine, in that it does not contain a sufficient

percentage ©f urea and does not bring the patient through his ursemia-

The guddenly obstructed kidney developing anuria, properly
relieved by surgical measures and stimulated Ly sodium gylphate,

completely recovers. On examining the chronically obstructed cases

at post-mortem, ome is not gyrpriged to find that the kidney could not
carry through, because it is grossly diseased.

I would ask Mr Wade and Mr Dick to consider that, if sodium
sulphate is a stimulant to a healthy kidney recently put out of action,
it might mot help uws to distinguish thet type ©of kidney from the
chronically obstructed kidney from ]ong-standing backward pregsure.

Dxr R. A. Fleming said?I have had experience of a single case of

the type that has been mentioned. A gentleman, = little over eighty
had, some years ago, an attack of influenza followed by broncho-
pneumonia. I saw him ac the peginping of his bad illness?about
five weeks before the incident which I am going te mention?and !
suggested to the doctor who was ]ooking after him that a]lthough the
patient had a good deal of incontinence, there was an element Of either
uraemia or anuria?more correctly ursemia in his case. However, the
doctor declined to listen. Five weeks later I had occasion to be P
the South again and I saw the old gentleman. His own son, & doctor
just home from abroad, agreed With me that the patient could not hve
more than tyenty-four hours unless gomething was done. I Suggested
once again this ursemic theory, and at that time it gertainly looked like

a renal anuria. I guggested that we might try pituitrin, as we could not
give anything by the mouth because he was almost unconscious. On

: \ I th
the Friday night the old gentleman had \ c.c. of pituitrin; on €
Saturday he had another \ ¢.; and on the gynday his health was *°
Satisfactory that we decided to get him home?nearly three hundre

miles, partly by road and partly by rail?and he arrived in fairly g?0
condition. He oply had one other | c.e. of pituitrin, Now the

problem is, how did the pituitrin produce the flow of urine Which
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aﬁparently was the cause of his recovery? An additional point I
should mention is that his arteries wexe t os individual of about

thlrty and he is still alive and verging em »in

Mz Henry Wade.?On behalf of Mr Di Vv and himself Mr Wade
expressed appreciation of Professor i ‘ie particularly with
reference to the possibilities that this mew line ot treatment offered in
dealing with cereain serious surgical problems.

MT Teslie Stewart had raised the s the pogition of

the , ques_lon '
operating surgeon in treating these 1 ere ases Of anuria and the

circumstances in which operative interteren _ias indicated. We
considered that when organic obstruction, ~ e&n impacted
calculus, is revealed, naturally it should be xea operation at once
:je:ie obstrluction relit.aved. Similarly, w ere "Scat%leterisatiflz
organic obstruction and no perivane tained by

catheterisation, operation again should e perf d>

The gifficult problem arises in the c ass ~ vvhere on ureteral
catheterisation y . find the pelves empty, =  t ere ¥ = obvious
irja?lec blockage and no failing of blood pre ™ S‘:Z};tjnzzse
. i prepared to try the effect 'of us
fusion pefore operating, if this should be found to be
necessary.

M Struthers raised the question as to w ther it }s necessary ®°
Bave an apparatus so gcientifically exact as . was made fof

by Mr condon. The patients we have to. t are critically ill> anf
“e feel certain that it is advisable to imsti * & constant and
regular 11004 temperature and carry out tie twitti a relatively
scientific exactitude.
. ME 1awson Dick, in reply, said?I am sorry j = 7 prepared

offer to the president any suggestion =° of action of

PILULLTID in the ..ce which he detailed. 1 ~ 7 pituitrin =

renal oo retion is a complicated one, ?? -~ {hink that anyone
could _pqyer the question within the limited scope of this
reply.

In

uiphate which was
Spersonal touch with

tarllng andVerney

ised regard to the mode of action of A
Fai%e8 by Mr Band, I was this V1
F. . -

Prf. R. yinton of Cambridge, wﬁf@egeggﬂ-

]

ith

in . .
0 1922 in their work .o kidney trans uei ~ eXxperiments and who
as LA~ i
. Ibeen working on these lines since. 'r'ne s h]:S
gplntlonl although he could not offhand give any.defmlte EXperi-
dlen & proof, that the action of sodium s in producing *
lutreSIIS is almost Solely, if not So]_ely) ue - that it keeps
Water in the tubules after the water as filtered through che
glomerulus.  sodium sulphate is a salt w » 7 easily pass
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through body membranes and which therefore exerts in the renal

tubules a high osmotic preggure. Chloride, on the other hand,
penetrates body membranes eagily, and urea ggsily, The result is that
either of these may Pe readily reabsorbed in the tubules if there is any
delay in the paggage Of the fluid through the tubules, but the absorption
of sodium gylphate is much less likely te occur. Dr Winton also
offered it as his gpinjon, although again he could not offer any
experimental proof, that a diuresis produced by sodium gylphate .

likely to bring with it through the kidney, wurea and other waste
substances.



