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I. CIJ:NICAL USES OFlliE ARTIFICIA'L KIDNEY*"

F. John Lewis, M. D.
MlltonP. Reiser, M. D.

RichardH. Egdahl, M. D.
Francisco L. Raffucci, M. D.

Edmund B. Flink, M. D.

Among the various types of acute renal
failure are those in which recovery of
renal function may be expected if the
1)8. tient can be maintained through the
acute episode. To aid in temporarily
aSSllID.ing some of the functions of the
kidney during the period of acute failure
a number of technics have been developed.
The most promising of these have been
periton~al ~rrigation7, 8, 9, intestinal
lavagell, 24, and the artificial kidney.

HISTORICAL REVIEW

\olhile the development of a practical
clinical model suitable for us~ in pa
tients had to wait until 194414 , it is
of interest that the basic principles
inherent in all later artificial kidneys
were first set forth in 1914 at whi.ch
time Abel,Rowntree, and Turnerl , work
ing in the Department of Phannacology at
Johns Hopkins Medical School developed
their process of "vivi-diffusion ". They
envisioned its ultimate clinical use in
the patient with an accuolulation of dif
fusable toxic substances. Their machine
consisted of a series of celloidin tubes
in a medillID. of saline wi th rubber tubes
leading from the celloidin to cannulae
j.n an artery and a, ve~.n. Hirudin"an
extract of· leech heads, was their anti
coagulant. They mentioned survivals in
dogs after three hours of dialysis, and
one animal lived during a 16-hour period
of d'ialysis but died later. They con
cluded treat such non-protein substances
as urea, sugar, pho~phates and aspirin
could be removed. by the method. The work
of these three men was monumental in
establishing a base line for the future
development of artificial kidneys.

Between 1914 and 1944 when K01fflh in
the Netherlands reported the use of an
artificial kidney 1.n hllID.an patients, there
was a gradual evolution toward a more

practical machine. Heparin proved to
be a much more reliable and safe anti
coagulant than hirudin, and cellophane
was shown in 1937 to be superior in both '
strength and uniformity to celloidin or
other dialyzing membranes in use at the
time. In 1944 Kolff introduced a new
type of artificial kidney wHh cellophane
tubing wrapped on a r~volving drllID. pro
viding a much greater dialyzing area than
had been possible in earlier models. In
one case report in which short dialyzing
periods were used it succeeded in re
moving 20-40 grams of urea a day from a
patient with chronic nephritis. 'Ibis
machine was oriticized by Alwal12 who in
1947 had developed another artificial
kidney model. Al"rall cla.:ilned first, that
the Kolff kidney traumatized the red
cells because it was necessary to use a
pllID.p, secondly, that the colloid osmotic
pressure of the blood was not eql~lized

resulting in a fluid loss and, finally,
that the Kolff machine was excessively
complicated. Alwall's machine consisted
of a cellophane loop wrapped on a grooved
cylinder, with another cylinder placed
outside this at a distance calculated to
keep the pressure on the blood in the
cellophane tUbing about equal to the
colloid osmotic pressure.

Independently, Murray of canada22
developed and used clinically En arti
ficial kidney consisting of small dia
meter cellophane tubing wrapped around
a stationary verticle cylinder nmnersed
in a bath. The blood was pllID.ped from
the inferior vena cava and allowed to
run back into another vein •..

A different type of artificial kidney
was recently introduced by Skeggs and
Leonard27 in 194&. Their machine had
rubber pads treated with silicone be
tween which were sheets of cellophane.
Blood flowed on one side of the cello
phane and dialyzing solution on the other.
They cla imed full therapeutic potency
with several of these "units" in tandem,
but most of their work has been of an
exper:lmental nature.

, *These researches were supported" in part,
by a grant-in-aid to Doctor Lewis from
lJ.be Graduate School, University of
Minnesota.
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A more extensive review.of the liter~

ature pertinent to thodevelopme~t of
the artificial kidney can be obtained>
from some of the articles listed in the
bibliography, among which that of Norvitt
23 is of special merit •.'

the entire bath is changed after 3 hours
of the usua16-hour dialysis. 'The bath
wa ter is kept a t a tempera ture of 1010 F
with thermostatically controlled heating
units, thus assuring return of blood. to
i?he 'patient at approx:irnate.ly body temper
c;t~e.

.TECHNICAL CONSIDEFATIONS

TABLE I
Constituents of the Bath Fluid

Gm/Liter of Tap Water

These may be varied in each case depending
upon the chemical concentrations in the
patient,'s blood and his state of hydration.
To ,assure an adeq~te diffusion gradient,

The rotating drum is "partially immersed
in a lOa-liter bath wherein the dialysis
takes place. 'This bath is tap water,
usually containing the constituents list
ed. in Table Ie

Hemolysis produced by the artificial
kidney has been no problem in our ex
perience nor in that of others who hava
used this apparatus. The same precau
tions and use of materials which lessen
tile likelihood of clotting also reduce
the probability of hemolysis.

In prepal~tion for connecting the
appara tus to the patient, the radial
artery and a large antecubital vein are
isolated,through small incisions under
local anesthesia, and at the same time
the assembled machine is being irrigated
withsaline· and tested for leakage. Then
while Silicone-treated glass cannulae are
inserted into the artery and vein, the
artificial kidney is charged wi th 500
600 cc. of orossmatched blood, finally
the vein and artery are connected to the
machine, and inflow and outflow are
started simultaneously. Flow of blood
through the apparatus is adjusted to a
rate of 150-200 cc. a minute by tunnel
c~ps on the inflow and outflow tubes.
The flow is measured by observing the
rate of blood level rise in the burette
when its outflow is clamped, and an un-

Clotting of blood in the machine is
prevented by heparinizing the patient
and allowing the blood to come in con
tact with only plastic tubing, plastic
connections, and 8ilicone~treated12
glassware. The average adult patients
were given from 180 to 220 mgm. of
~eparin during a 6-hour period of di':'
alysis. Oozing of,blood from the wounds
of the arterial and venous dissections
was occasionally troublesome but. in no
case did a large hemorrhage occur. Never
theless we have considered serious re
cent hemorrhage such as massive hemat
emesis or melena, a contraindication to
use.o~ the artificial kidney.

*Manufactured by Edward A. 01$(»:1, Ash.land;
'~.aS8~

140.00
126. 00

Na Cl 6.60
Na HC03 2.25
K Cl .30
Ga C12 .40
Mg C~ .10
Glucose 2. 00

Total Na+ in l.1eqjL
Total Cl- in MeqjL

The apparatus we have used is a modi
fica tion of the Kolff artificial kidney*
developed by Marrill18 • It consists
essontially of a large rotating wire mesh
drum around which is wrapped in a spiral
fashion 120 feet of cellophane tubing.
The patient's blood leaves the- cannulated
radial artery in a plastic tube, passes
through a rotat ine; coupling in the axle
of the drum; and enters one end of the
cellophane tubing where rotation of the
drum combined with· the effect of gravity
moves the blood through its length. At
the far end· of the drum the stream of
blood leaves through a secon~ rotating
plastic coupling and is elevated by a
pump to a burette from which it flows by
gravity through a clot ca tcher and d,own
into the patient.t s cannula ted antecubital
vein.
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balanced arterial flow is detected by
observing the amount of distenti.on in
the distal cellophane spirals.

RESULTS

1. Clinical Changes During the Dialysis:

During the period of dialysis, certain
changes in the patients have been noted.
Those not coma. tose were understandably
apprehensive at first but even without
sedation they soon became drowsy and
frequently slept through most of the pro
cedure. This sedative effect is unex
plained at present. It occurred more
rapidly than changes in the level of
blood chemistries measured and it dis
appeared when the dialysis was terminated,
though at this time changes produced in
the blood chemistries were maximal.

A more lasting effect was an increase
in mental alertness and sense of well
being noted in'most patients when they
were aroused near the end of the dia~·sis.

Occasionally comatose patients became
aware of their. surroundings and were able
to recognize and speak. to their relatives.
These evidences of clinical tmprovament
roughly paralleled the changos produced
in blood chemistries though a ;s:imple
chemical explanation is unlikely,for it
has been amply demonstrated that changes
in individual blood electrolytes or
metabolites do not cause the s;ymptom com
plex of uremia lO, 25.

A temporary elevation of blood pressure
during dialysis was occasionally observed,
with the systolic p~essure rising 40 rom.
of mercury or more above the initial va~ues

during 9 out of 25 dialyzing procedures.
The diastolic pressure did not rise corre
spondinglyand there was little change in
pulse rate in these cases • A smilar
hypertensive response was noted by Merrill,
et al,19 and cardiac output studies in
one Of their cases led them to believe
that a peripheral arteriolar constriction
was the me"chanism: respons-ible for the
elevated blood pressure.

2. Patients Treated and Ult:imate Effects:

To da te the artificial kidney has
been used here 25 t:imes on 15 patients
afflicted with various acute or chronic
diseases. The results are summarized in
Table II. Irr most cases the immediate
results have been good but it has been
seldom that the ultimate course of the
disease has been distinctly modified.
This is in large degree due to the type
of patient we have treated, for those
with chronic diseases were generally in
the terminal stages of their illness and
most of those with acute renal failure,
which we have treated, atffered from a
number of ~dditional complications which
frequently cause death even in. the face
of good renal function. We have not.
l:imi ted our use of this aplJaratus to the
infrequent case in which recovery might
fa.irly be expected hlthave attempted to
explore its usefulness in a rather wide
variety of desperate situations.

SiXpatien ts treated were suffering
from acute renal failure of the t~e

known as lower nephron -nephrosisl and
characterized pa thologically by tubular
damage and occlusion. One of those (No.
14) had a reaction follOWing a blood
transfusion which was given for hemorrhag:l
from uterine myomata, and recovered com
pletely after a stohny course. It was
felt that the artificial kidney was of
distinct benefit in her case. A second
patient (No. 13) developed anuria follow
ing a motorcycle accident and. ultimately
died with a traumatically destroyed right
kidney and lower nephron-nephrosis of the
left kidney. An interesting feature of
his disease was the~ocourrence of massive
hemorrhage from what appeared to be an
acute peptic ulcer. Four patients (Nos.
1, 2, 5 and 10) developed anuria after
e~tensive surgery. In two of these it
was felt that life was prolonged by use
of the artificial kidney but all ulti
matley died with grave complications.

In addition to the 6 patients with a
cute renal failure described above, we
treated 2 other patients with acute renal
failure due to acute or subacute glomeru
lar nephritis. One of those (No.8)
succumbed with a hemorrhagic pneumonia
which waif thought to be pulmonary edema



TABLE II
PATIENTS TREATW i:1I'IH ARrIFICIAL IatmEY

No. Pt. Sex Age
Diagnos is and
Complications

'ProcedUre
Number Resuits

Liyingl Days of
. Mo. rater Anuria*

Days of
Oliguria**

1 F 70 Renal tubular and vas- 1 Died 24 hqUrs
cular disease; ca. of. .afterdialysis,
breas.t post-op~; medias- . :1inm.ediate.cliIii ....·.
tiIiitis ;puJJJionary~boIi~ cal improve.men t

; No 5.

,.

3

2

3

F

F

48

37

iower nephron-nephrosis;
:Poat-op~resectiono:t:re

ourrent· cancer;" peri~OD
itis; pancreatitiS'

Malignanthypertensiqn
with1,1T6mia .

2
3
4
5
6

7

. ", ". \

Died 24 hours-'
'after last <L:laly
sis; life may have
b~en prolopged

Died 27 days
after dialysis';.'.
.ilmnedia te re
suIt was good

No

. No ~

15

o

8

o
0\
I-'

4 F 47' . Polycystic disease of
kidneys' arid liver

8 Immediate re
sults good,
died. 4' months· .
la'ter'"

Yes o o

5

6

M

M

57 Lower nephron-nephrosis;
post-0P~ bile duc;!; ex-

",ploratiOnJ peritonitiEl;
... 11vel' nacres is

9 ~.·Immedia te results
~O ,good after each
11" dialysis; diuresis

did not occur

!nmlediate result
SQod; died. later'
,of uremia

No' 22

o

o

o

~ ---'~.~.

*Anuria =.less than 100 cc urine ,a day
**Oliguria = 100 - 300 cc urine a day

7 F 44 Encepha'litis,acute .liver 13
necrosi~,diaQetic,acidosiS

Died a few hours
later

No o ? (2+)

I' ,_"fI- If!'. " .,., '"" ,d'- ..,'" " J' ••,1' (
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TABIE II (Cont.)
PATIENTS TREATED WIW ARI'IFICIAL KIDNEY

No. Pt. Sex Age
Diagnos is and
Complica1;ions

Procedure
Number Results

Living 1
Mo. later

Days of Days of
Anuria Oliguria

8

9

10

M

.M

M

22

14

52

Subacute glomerular
nephritis; hemorrhagic
pnoumonia

Aplasia of rt.kidney
and hydronephrosis of
IG}ft; pyelitis

Acute renal failure;
post-ope liver resection
for ca. of gallblaa.der;
subphrenic abscess

14

15
16

17

Dialysis satis
fac:t;ory; patient
died 36'hours later

Dialysis used twice
in ~reparation for
surgery;convul
sions after 2nd run;
intestinal loop made

Died 24 hours later

No

Yes

No

13

o

3

?

o

5

11 M 58 Cirrhosis of the liver; he- 18
fatic cana; ca .of the liver

Partially aroused
from coma after
dialysis

No o o 0'\
l\)

12 M 14 Chronic glomerular neph- 19 Developed convul-
ritis in late .stage; sions and died
pulmonary edema before dialysis

was 'pompleted

No o o

13

14

15

M

F

M

19

36

8

Lower nephron-nephrosis; 20
traumatic laceration of rt. 21
kidney; retroperitoneal
hemorrhage; blpeding peptic
ulcer; peritonitis

Lower nephron-nephrosis; 22
transfusion following hemor
rhage from uterus; pulmonary
edema

Acute glomerular nephritis 23
24
25

Imniediate re7
SJ.XDBe good, died
6 days after hst
dia.lysis

Excellent; com
plete recovery

Immediate re
sults good

No

Yes

?

12

9

25+

5

2

o
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before autopsy. The other, an 8-year
old boy (No. 15), has survivied 24 days
of anuria and three dialyses at this
writinb and is still in good clinical
condition.

Five patients suffering from various;
types ofohronic renal disease have been
treatod with the artificial kidney and
~'Il four of them (Uos. 3, 4, 6 and 9)
some temporary benefit was go. ined. The
fifth patient, a child who was in the
terminal stages of chronic renal failure,
expired follow:i.ng a series of convul
sions while undergoing dialysis. Though
he gained only 0.5 Kg. in body weight
while attached to the artificial lcidncy,
he was considered to be slightly over

,weiBht beforehand and we feel that more
intensive efforts to dehydrate him during
the dialysis were in order. Unfortunately
autopsy was not granted and other meoha-
n isms expla in ing h is sudden den th may
remain hidden. Of the four patients who
obtained a temporary benefit from use of
the artificial kidney, one child, who had
congeni tal renal aplasia and hydrono
phros is, was bvioe prepared for surgery
and at the second operation an intestinal
loop was made for perfusion, as has been
suggested by Kolff15 , 29· Despite these
efforts the patient finally died. It is
possible that the other three patients
with chronic uremia may have survived
longer if the artificial kidney had been
used repeatedly rather than just once,
though of course the roal value of such
palliation may be held in question.

Two other patients have been treated
with the artificial kidney (Nos. 7 and
11); one had cirrhQsi.s vrith carcinoma of
the liver and the other had encephalitis
with diabetic acidosis. Though the l~a

tient with cirrhosis showed an increased
mental alertness lasting a few hours after
dialysis, both succumbed rapidly to
their diseases.

3. B+ood Urea Levels and Urea Recovery
in the Bath:

Though it is recognizcdlO, 25 that
high blood urea levels alone do not ca.use
the clinioal picture of uremia, fall in
blood urea is directly correlated with

clinical tmprovemont and, in addition, is
a good measure of the efficiency of an
artificial kidney. In Table III the
blood urea nitrogen drop and the amount
of urea removed in the bath are shown for
aaqh case in which a satisfactory 6-
holir dialysis was obtained. This Table
includes all but two occasions when the
artificial kidne;}" was used. During each
of these satisfactory treatments a grati
fying reduction in blood urea nitrogen
was obtailled, with tho removal of up to
197 grams of urea in the ba th.

The blood urea nitrogen valuos re
turnod to their former levelo at variable
rates after dialysis. In the patients
with acute uremia having very lo~ urine
outputs, this usually took place within
5 to 7 days While, as might be expected,
in those with ohronic uremia and a good
urine volt~e the rise in blood urea ni~

trogen occurred much more slowly and
occasionally took several weel~.

~_._Other ~anBes in the Blood Chemistries:

In renal faill~e, and especially when
the urine output is very low and in
creased tissue break-down is taking plac~

the serl~ potassium levels may rise to
high valuesll• In these cases death may
be hastened by the toxic action of po
tassium on the heart4, 5, 6, 13. To a
void this eventuality in the uremic pa
tient the artificial kidney provides the
most efficient method of rapidly lowering
the serum potassium concentration. Using
the artificial kidney on dogs, it is pos
sible to extract more potassium than
would be expected in the total extracellu
lar fluid at the beginning of the di ...r)6alysis"- • We have demonstrated this in
patients as well. Yet, despite this rela
tively great extraction of potassium, the
serum levels do not fall to dangerously
low levels, doubtless becanse of a shift
from the intracellular space.

On 12 occas ions when the artificial
kidney was used, potassium was omitted
from the bath water during half or all of
the dialyzing period in order to reduce
high serum potassium levels. As is
shown in Table IV, an adequate reduction
in serum potassium was obtained in every

..
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TABLE III
FALL IN BlOOD TJRFA NITROGEN AND UREA. REMOVED
IN THE BAm WI'lH USE OF mE ARTIFICIAL KIDNEY

..J

Initial Final urea N Urea
Patient BUN BUN removed removed

(mgm ~) (mgm ~) . (gm) (gm)

'r

120 85 33 71
(1) 119 46 33 7;1.
(2 ) 148 43 36 77
(3) 105 19 28 60
(4) 151 64 24 51

• 105 59 33 71
~. 130 46 36 77

~l) 93 44 33 71
2) 154 58 38 82

(3) 227 66 41 88
208 66 55 118

88 33 23 49
170 88 52 112

(1) 140 41 26 56
(2) 180 43 33 71

125 45 37 79
( 1) 278 92 92 197
(2) 232 75 73 157,

205 72 50 107...
'!'

~1) 166 30 25 54
2) 158 38 25 54

(3 ) 105 22 20 43

TABLE IV instanoe. A return toward nonna1 ~the

, REDUCTION IN BERtH POTASSltM e1eotrocard1ograph 10 traoings paralleled
WIm tEE OF mE ARl'IFIOIAL KIDNEY the fall in serum potassium. levels.

"
'!he other blood metabolites and

SerlMlll Serum
eleotrolytes,measured before and after
use of the artifioial kidney1 all shifted

Pat!eDt Potassium. Potassium. toward their normal levels during di-
before after • alysis. Deoreases in oreatinine and. urio

Dial1s1s Dialysis acid paralleled those of blood urea. ni-

6.7 ~.3
trogen. '!he low. bicarbonate levels
custo.mari1y found before dialysis as an

~l) 6.9 4.0 indioation of metabolic aoidosis were
3) 7.8 4.7 eleva. ted toward the Donal value, but

(4) 5·9 5·3 usually some acidosis remained. Blood
7.2 4.6 chloride concentrations were easily ad-
5.6 3·7 justed, and the hypochloremia found al-
7.3 4-3 most unifo:nnly beforehand was canpletely
5.6 3.6 corrected or overcorreoted in every 08se
8.4 4.4 wi thout danger of the ovemydration whiQll
6.0 4.8 may follow attempts to correot hypoah1ore-
4.2 2.5 mia by use of intravenous salt solutions,
7·6 3.6



,during' and after use of the artificial
kidney. 'Some 0.1' the other patients in
this group might have benefited more if
even greater efforts had been made to
bring about, a rapid d~hydration with the
artificial kid.n~y and, it' is doubtless

- true, thatefforts at dehydra. tion should.
have been made in a few additional pa
tients on whom overhydre.tion before

"dialysis, was ~ot ,ea~ily: 9:etected.

TABLE V
BODY WEIGHTS BEFORE AND

AFTER DIALYSIS
DEHYDRATION A.'IT»1PTED

in oliguric patients. Th~ low serum
sodium values found in most ,of the p:!.... •

tients treated were eleva ted- to the normal
range regularly and the one J;6 tient wi th
a hypernatremia rndEl.. ~ll, in his serum.
sodium from 185 to 161 mil11equivalents
per liter. It 1s ~portant to note that
this fall :in sodium concentration was
accompanied by a decrease in body wetght.
BlOOd calcium".QQn,cen:tira'tions".w:b.ich w~re

usually low before dialysis, were raised
to nonnal or above normal by the procedure
a.nd phosphorus levels fell toward but
never quite to normal.

5. Overhydra. tion :

Overhydration is a cammon complication
of acute renal failure, usually due to
the overzealous administration of par
enteral fluids. ' A number of our J;6tients
ha~ both peripheral and puJmonary edema
before they were treated with the arti
ficial kidney. This complication is so
serious that it has been indicted as a
more important cause of death :in acute
renal :insufficienQy than nitrogen reten
tion or acidosis2e •

Patient

( 1)
(2)

Body Weight
Before, (K9'·

62.4
60.2
61.8
50.2
67.3
67.5
57.2
25.9, '

Body Weight
After (K9)

61.0
57·5
58.8
49.6
63.2
64-3
56.7
25.4

It is possible, with proper use of the
artificial kidney, to effect a rapid de
hydration in these patients. This is done
by making the be. th hyperton ic through the
addition of glucose in amounts sufficient
to make a concentration up to 2 or 2~ per
cent. When' these 'nigh 'concentra.tiona' of
glucoa~ w~re used, 'small doseB~ of insulin
were g1v~n during the" procedure to lower
the blood s'I.J8B1' and thus keep a high differ
ential gradient between the be.thand the
:r:atient ,'s blood.' In°identally, the glyco
genesis brought about by this technic may
have been helpful to the patient's liver.
In contrdll;ing'dehyd.r8tion during diaiysis
we have .'found 'freque:Qt determinations of
body weight, of some value,.

Listed in'Table Vare body weights 'be
fore and, after dialysis taken on those
O~c8.Bions,when dehydration was att~Pte~.
All of thea'e'patierits lost weight, the'
:iargest amount being 4 kilograms during
a. 6-hOur dialysis in a grossly'over-hy
drated, anuric,'comatose man who showed'
a atT:tkingd'im~nuti-onin his mental stupor

DISCUSSION" .

The :importance of good conservative
management for patients treated with the
artificial kidney cannot be overempha
sized. Correction of ~nami~ a~d adequate
nutrition arebo~'impo:rtantaspe'cta of
the treatment, but of even greater im
portanoe is the careful avoidanoe of over- ,
hydrationdmi:ing"the anuric'pl1.ase of the
dia~ae. In fact, it is probably true
thet de:velopment 0,1', ,the' Bo-called "three
~ha8e" 09D3ervative management of patients
wi th' a,cu.te renal insuffioi'ency3, 20, 21,
28, 'haebeen more :important. in ,lowering
the fatAlity rate of, lower nephron... ,
nephrosis than perfe9tion of ,the art!
ficia~ kidney, peritoneal dialysis, or
intest~l lavage.

, .
It Js interestinBJ as pointed out by

Strauss28 ,that during the early part of
the century there we;r-e a number of case
reports' of individuals who Iiyed three- or
more w.eeks while anu.ric, yet in recent
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'I

years the fatality rate of lower nephron
nephrosis was considered to be 90 per
cent and in Lucke's series none survived
more than 20 days of 01iguria16• Strauss
attributed this difference to the fact
that intravenous fluids were not used by
the earlier reporters and were used too
liberally in later yea.rs. At the present
time, with judicious management and with
out additional complicating factors, the
prognosis for acute renal :insufficiency
due to lower nephron-nephrosis should be
good even without use of ·.theartificial
kidney.

The question then is: What cases of
acute renal insufficiency, ,if, any, ,should:
be subjected to use of the artifioial
kidney? No doubt its use will continue
to be suggested asa desperate last
chance measure in the tenninally ill pa
tient with anuria, and w'e shall still
accept such candidates with perhaps little
anticipation of improving upon our present
poor record. However, tilere is hope of
benefiting many patients if they are
treated earlier in the course of their
disease. Certainly it would appear ,that
the development of hyperkalemia or defi
nite overhydration in cases of acute
renal insufficiency are valid indications
for treatment with the artificial kidne;y,
for dialJ"sis offers the most rapid and
efficient method of correcting these
dangerous complications.

Further, we feel that oliguria or
anuria of over 5 and 6 day I s .duration
should sWsgest. treatmel)t with the arti
ficial kidney. Most of the reported cases
of lower nephron-nephrosis which were
successfully treated by conservative methods
alone began to have diuresis after 4 to
10 days. of low urine output3,21, ,vh;ich'
fact implies that patients showing no in
dica tiOl) of an increase in urine output
after 6 days may l)eed the help of the
artificial kidney. In fact, in our own
experience with patients who developed
postoperative oliguria, none who received
only. conserva~i~e treatment during the
past 2. years has survived more than 10
days of anuria or oliguria whereas, as
may be ~een in Table II, with use of the
artificial kidney t,vo similar. patients
survived over 20 days of low urine outl)ut.

In patients with chronic uremia the
artificial kidney has a limited useful
ness. It m~ght be an aid in preparing
same of these for operations which m.ay
be needed to correct the defects which
have led to the ir uremia. Some teill110Iary
benefit has also been obtained for pa
tients suffering from non-surgical.types
of chronic uremia but the ultimate
course of their illrJess has not been
changed.

We have had no success with use of the
artificial kidney in tl"eating' one case
with cirrhosis and. hepatic coma ;and have,
as yet, gained no experience in treating
some of the other 'clinical 'conditions for
which its use has been suggested, such as
barbiturate.poJ.soning and certain shock
like sta tesJ.Y·

SUMMA.RY ArID CONCLUSIONS

1. An artificial kidney used at the
Unive~sity of Minnesota Hospitals during
the past year and the technical aspects
of its application have been described.

2. This apparatus has been used 25
timBs in the treament of 15 pa tients.
Eight of these pa. tientshad acute renal
failure of various typos, 5 had chronic
renal failure, 1 had hepatic cirrhosis,
and 1 had encephalitis complicated by
diabetic acidosis.

3. Host of these patients were tempo
rarily benefited by treatment with the
artificial kidney. A prompt lowering of
the protein metabolite levels in the blood
and an adjustment of the serum electrolyte
levels "tOlvard normal was obtained in
every case. It was possible to reduce the
body weight wherl overhydra tion was present.

4•. It is suggested that the artificial
kidney be used in those cases of acute
renal failure where hyperkal'ell1ia or over
hydration has developed and'when oliguria
has persisted for over 6 days. In patients
wi th chronic uremia the artificial kidney
may be hell)ful in pre1-"'S.ring suitable
candidates for surgery.
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III. MEDICAL SCHOOL NEWS

Coming Events

November 1 - The Annual Leo G. Rigler
Lecture; "Recent Advances in Equipment
for Fluoroscopy," Dr. W. Edward Cham
berlain, Professor of Radiology,
Temple University Medical School, Phil
adelphia; Museum of Natural History
Auditorium; 8:15 p.m.

Oct. 29 - Nov. 3 - Continuation Course
in Roentgenology of Chest Diseases for
Radiologists

Nov. 8 - 10 - Continuation Course in
Fractures and Traumatic Surgery for
General Physicians

Nov. 26 - Dec. 1 - Continuation Course
in Child Psychiatry for Pediatricians
and General Physicians

* * *
Roentgenology of~ Diseases Course

Radiologists from all sections of
the United States will attend a continu
ation course in Roentgenology of Chest
Diseases to be presented October 29 to
November 1 at the Center for Continuation
Study. Dr. W. Edward Chamberlain, Pro
fessor and Head, Department of Radiology,
Temple University Medical School, Phila
delphia, will be one of the visiting
faculty members for the course and will
deliver the Annual Leo G. Rigler Lecture
on the evening of Thursday, November 1.
Other visiting faculty members for the
course include: Dr. Benjamin Felson, Uni
versity of Cincinnati Medical School, Dr.
L. H. Garland, Stanford University Medical
School, San Francisco, Dr. George R.
Krause, Mount Sinai Hospital, Cleveland,
Dr. Averill A. Liebow, Yale University
Medical School, Dr. Laurence L. Robbins,
Harvard University Medical School, and
Dr. Erik Poppe, University Hospital,
Oslo, Norway.

Faculty Ne~

Dr. Ancel Keys, Director of the
Laboratory of Physiological Hygiene, is
spending the present academic year on
sabbatical leave. Dr. Keys' headquarters
will be in the Nutrition Laboratory of
Dr. Hugh Sinclair at Oxford, England.
Primary subject of study for Dr. Keys
during this period will be cholesterol
metabolism, a field of investigation in
which he and his colleagues have already
made many important contributions. Dur
ing Dr. Keys' absence Dr. Henry L.
Taylor is serving as Acting Director of
the Laboratory.

Dr. Henry Michelson, Director of
the Division of Dermatology, was elected
a corresponding member of the British
Dermatological Association at the Annual
meeting of that organization.

Dr. David Glick spoke at a cnnfer
ence on Microspectrophotometry of Cells
on September 28 and 29, 1951, in Boston,
Massachusetts. The conference was spon
sored by the National Institute of Health
and was held at the Massachusetts Insti
tute of Technology.

Dr. Allan Hemingway, former Pro
fessor of Physiology on our faculty, left
the University of Minnesota during this
past summer to begin his activities as
Professor and Head of the Department of
Physiology at the University of Califor
nia Medical School in Los Angeles.

Dr. Charles Lowe, Instructor in the
Department of Pediatrics, accepteQ an
appointment as Associate Professor of
Pediatrics at the University of Buffalo
Medical School in Buffalo, New Yorx.
Dr. Lowe left this campus in Augus t and
began work at the University of Buffalo
in September.

New Minnesota Medical Foundation Members

'.
)

W. E. Rutherford, M.D., Nisswa
M. E. Lenander, M.D., St. Peter
Jules D. Levin, M.D., Milwaukee, Wise.
M. C. O. Lindert, M.D., Milwaukee, Wise.
Gerald T. Evans, M.D., Minneapolis

L. B. Kucera, M.D., Lonsdale
Helen M. Lerschen, Minneapolis
Lillian S. Edwards, Minneapolis
D. C. Edwards, Minneapolis
Cyrus O. Hansen, M.D., Minneapolib
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UNIVERSrfY OF MINNESOTA MEDICAL SCHOOL
WEEKLY CALENDAR OF EVENTS

Physicians Welcome

Octobor 29 - November 3, 1951

Monday, October 29

Medical School and University Hospitals

9:00 .. 9:50 Roentgenology-Medicine Conference; L. G.Rigler, C. J. Vlatson and
Sta, ff; . Todd Am.phithea ter, U. H.

9:00 - 10:50 Obstetrics and Gynocology Conference; J. L. McKelvey and Staff;
1'-1:-109, U. H •.

10:00 - 12:00 Neurology Rounds; A. B. Baker and Staff; Station 50, U. H.

11:00 - 12:00 Cancor Clinic; K. Stenstrom and A. Kramon; Eustis Amphitheater, U. H.

12:15 - 1:20 Obstetrics and Gynecology Journal Club; Staff Dining Room,U. H.

12:30 - Physiology Seminar; Some Relationships Between S~idol Hormones and
Tissue Glucuronidose and Esterose; Saul L. Cohan; 214 Millard Hall.

1:30 - 2:30 Pediatric-Neurological Rounds; R. Jensen, A. B. Baker and Staff; U. H.

4:00 - Pediatric Seminar; A Scoring System for the Bender-Gostalt Test;
Wentworth Quast; Sixth Floor West, U. H.

4:30 - 5:30 Dermatological Seminar; M-346, U. H.

4:30 - Public Health Seminar; 15 Owre (Medical Sciences) Hall.

5:00 - 5:50 Clinical Modical Pathologic Conference; Todd Amphitheater, U. H.

j 5:00 - 6:00 Urology-Roontgenology Conference; O. D. Cre0vy, O. J. Baggenstoss,
~ and Staff; Eustis Amphi thea tor.

, M~nneapolis General Hospital

7:30 a.m.

11:00 -

12 :30 p.m.

Fracture Grand Rounds; Dr. Zierold, Station A.

Pedia tric Rounds; Dr. Top; 7th Floor.

Surgery ~rand Bounds; Dr. ZieroJn; Station E.

1:00 - 2:00 X:-ray Conferonce; Classroom, 4th Floor.

1:30 - Pediatric Rounds; Dr. Ulstram; 4th Floor.

Veterans Administration Hospital

9:00 - G. I. Rounds; R. V. Ebert, J. A. Wilson, Norman Shrifter; BldS~ I.
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Monday;Octo~29 (Cant.)
'.. .. ;"

Veterans Aclministra~Hospital (coriLY··

11:30 -

1:00 -

X-ray Conference; Conference Room; Bldg. I.

Metabolic Disease Rounds; N. E. Jacobson and G. V. Loomis. Bldg. I.

Tue6day~ october 30

Medical School and University HospHals

8UO - Conference on Diet Endocrines and cancer; M.· B. Visscher; Physiology
Library.

9:00 - 9:50 Roentgenology-Pediatric Conference; L. G.- Rigler, I. HcQuarrie and
Staffs; Eustis Amphitheater, U. H.

9:00 - 12:00 Cardiovascular Rounds; Station 30, U. H.

12:30 - 1:20 Bathology Conference; Autopsies; J. R. Dawson and Staff; 102 I. A.

12 :30 - Selected Topics, Permeability and Metabolism; Nathan Lifson;
Physiology Library.

3:15 - 4:20 GJ~ecology Chart Conference; J. L. McKelvey ana Staff; Station 54,
U. H.

4: 00- 5: 00 Pediatric Rounds on Wards; 1. McQuarrj.e and Staff; U. H.

4:00 - 5:00 Physiology-Surgery Conference; Todd Amphitheater, U. H.

Ancker Hospital

1:00 - 2:30 X-ray Surgery Conference; Auditorium.

Minneapolis General Hospital

8:00

10:00 -

11:00 -

Pedia tric Rounds; Dr. Gibbs; 5th Floor Annex.

Psychiatric Grana Rounds; J. C. Michael and Staff; 3rd Floor Annex.

Pediatric Rounds; Dr. Platou; 7th Floor.

•

Veterans Administration Hospital

8:30 

9 :30 -

1:00

1:30 -

Surgery Staff Seminar; Conference Room, Bldg. I.

Surgery-Pathology Conference; Conference Room, Bldg.I.

Surgery Chest Conferenc?; T. KirJSella and Hm. Tucker; Conference
Room, Bldg. 1.

Liver Rounds; Samuel Nesbitt.

2:00 - 2:50 Dermatology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III.
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Tuesday, October 30 (Cont.)

Veterans Admin istration Hospital (Cont.)

3 :30 - 4:20 Clinical Pathological Conference; Conference Room, Bldg. r.

Wednesday, October 31

Medical School and University Hospitals

8:00 - 8:50 Surgery Journal Club; O. H. Wangensteen and Staff; M-I09, U. H.

8:00 - 9:00 Roentgenology-Surgical-Pathological Conference; Allen Judd and L. G.
Rigler, Todd Amphi thea ter, U. H.

11:00 - 12:00 Pathology-Medicine-Surgery Conference; Surgery Case; O~ H. Wangen
steen, C. J. Watson and Staffs; Todd Amphitheater, U. H.

1:30 - Conference on Circulatory and Renal Systems Problems; M. B. Visscher;
Physiology Library.

5:00 - 5:50 Urology-Pathological Conference: C. D. Creevy and Staff; Eustis
Amphitheater, U. H.

5:00 - 7:00 Dermatology Clinical Seminar; Dining Room, U. H.

7:00 - 8:00 Dermatology Journal Club; Dinjng Room, U. H.

8 :00 - 10:00 Dennato log ical-Pa tholoBY Conference; Review of Histopathology Section;
Robert Goltz; Todd Amphitheater, U. H•.

Ancker Hospital

8:30 - 9:30 Clinico-Pathological Conference; Auditorium.

3 :30 - 4 :30 Journal Club; Surgery Office.

Minneapolis General Hospi tal

9:30 -

11:00

12 :15

1:30 -

Pediatric Rounds; Dr. Platou; 7th Floor Annex.

Pediatric Rounds; Dr. Top, 7th Floor.

Pediatric Conference; Emotional Problems in Pediatrics; Lewis Flynn;
Classroom, 4th Floor Annex.

Pediatric Rounds; Dr. Huenekens and Dr. Ulstrom; 4th Floor Annex.

,
iI

2:00 - 4:00 Infectious Disease Rounds; 8th Floor.

4:00 - 5:00 Infectious Disease Conference; Classroom, 8th Floor.

Veterans Administrati'on Hospital

8:30 - 10:00 Orthopedic X-ray Conference; Conference Room, Bldg. I.

8:30 - 12:00 Neurology Rehabilitation and Case Conference; A. B. Baker.
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Wednesday, October3l (Cont.)

Veterans Administration Hospital (Cont.)

'7 :00 p.m. Lectures in Basic Science of Orthopedics; Conference Room, Bldg. I.

Thursday, November 1

Medical School and University Hospitals

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; M-l09, U. H.

-10:-00 - 11:50 Hedicine Ward Rounds; C. J. Watson and Staff; E-22l, U. Ii.

12 :30 -

11:00 - 12:00

1:30 - 4:00

4 :30 - 5:20

7:30 - 9:30

* 8:15 p.m.

Physiological Chemistry Seminar; 214 Hillard Hall.

cancer Clinic; K. Stenstrom and A. Kremen; Todd Amphitheater, U. H.

cardiology X-ray Conference; Heart Hospital Theater.

Ophthalmology Hard Rounds; Erling W. Hansen and Staff; E-534, U. H.

Pediatric cardiology Conference and Journal Club; Review of Current
Literature 1st hour and Review of Patients 2nd hour; 206 Teml')orary
vlest Hospital.

Annual Leo G. Rigler Lecture; Recent Advances in Equipment for
Fluoroscopy; Dr. W. Edward Chamberlain, Professor of Radiology,
Temple University Medical School, Philadelphia; Museum of Natural
History AUditorium.

Minneapolis General Hospital

8:00

8 :30

9:00

11:00

11:30 -

Pediatric' Rounds; Dr. Gibbs; 5th Floor.

Neurology Rounds; Dr. Heilig, 4th Floor Annex.

Neurology Grand Rounds; J. C. Hichael and Staff; Station A.

Pediatric Rounds; Dr. Platau; 7th Floor.

Pathology Conference; Main Classroom.

"

1:00 2 :00 Fracture - X-ray Conference; Dr. Zierold; CJassroom, 4th Floor Anbex.

2:00 - Psychiatry Rounds; Dr. Benton; 4th Floor Annex.

Veterans Admin istrati on Hoapital

8:00 -

9 :15 -

11:00 -

Surgery Ward Rounds; Lyle Hay and Staff; Ward 11.

Surgery Grand Rounds; Conference Room, Bldg. I.

Surgery Roentgen Conference; Conference Room, Bldg. I.
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Friday, November 2

Medical School and University ~spitals

8:30 - 10:00 Nenrology Grand Rouncl.s; A. B. Baker and Staff; Station 50, TJ. H.

9:00 - 9:50 Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater,U.H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

10:30 - 11:50 Otolaryngology Case Studies; L. R. Boies and Staff; Out-Patient
Del;artmerlt, U. H.

11:45 - 12:50 University of Minnesota Hospitals Staff Meeting; Studies and Therapy
of carcinoma of the Vulva; John L. McKelvey; Powell Hall Amphitheater.

1:00 - 2:50 Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staff; Todd knphitheater, U. H.

2:00 - 3:00 Dermatology and Syphilology Conference; Presentation of Selected
Cases of the Week; H. E. Michelson and Staff; W-312, U. H.

3:00 -4:00 Neuropathological- Conference; F. Tichy; Todd Amphitheater, U. H.

4:00 - 5:00 Dermatology Seminar; W-312, U. H.

4:00 - Neurophysiology Seminar; 113 OWre Hall, Medical Science Bldg.

5:00 - Urology Seminar and X-ray Conference; Eustis Amphitheater, U. H.

Ancker Hospital

1:00 - 3 :00 Pathology-Surgery Conference; Auditorimn.

11:00 -

12 :00 p.m.

Pediatric-Surgery Conference; Dr. Wyatt, Dr. F. Adams; Classroom,
Station I.

Surgery-Fa thology Conference; Dr. Zierold, Dr. Coe; Classroom.

-Minneapolis General Hospital

8:00 -

11:00 -

11:00 -

12 :00 -

1:30 -

Pediatric Allergy Rounds; Dr. Nelson;. 4th Floor.

Pediatric Hounds; Dr • Top; 7th Floor.

Pedia tric-Surgery Conference; Drs. \-lyatt and F. Adams; Classroom,
Sta. 1.

Surgery-Pathology Conference; Drs. Zierold and Coe; Classroom.

Pedia tric Rounds; Dr. Ulstrom, 4th Floor.

Veterans Administration Hospital

10:30 - 11:20 Medicine Grand Rounds; Conference Room, Bldg. I.

I
j

1:00 - Microscopic-Pathology Conference; E. T. Bell; Conference Room, Bldg.I



- 75 -

Friday, November 2 (Cont.)

Veterans Administration Hospital (Cant.)

1:30 

3:00 -

Chest Conference; Wm.Tucker and J. A. Meyers; Ward 62, Day Room.

Renal Pathology; E. T. Bell; Conference Room, Bldg. 1.

sa turday, November 3

Medical School and University Hospitals

7:45 - 8:50 Orthopedic X-ray Conference; I'lallace H. Cole and Staff; M-IC9, U. H.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; E-221, U. H.

9:00 - 10:30 Pediatric. Grand Rounds; I. McQuarrie and Staff; Eustic Amphitheater,
U. H.

9:15 -' 10:00 Surgery-Roentgenology Conference; J. Friedman, O. H. Wangensteen and
Staff; Todd Amphitheater, U. H.

10:00 -.11:30 Surgery Conference; Todd Amphitheater,·U. H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

10:00 - 12:50 Obstetrics and Gynecology Grand Rounds; J.• L. McKelvey and Staff;
Station 44, U. H.

11:30 - 12 :30 Anatomy Seminar; Hypophysis-adrenal System in the Fetus; Palph L.
Kitchell and L. J. Wells; 226 Institute of Anatomy.

Minneapolis General Hospital

8:00 Pediatric.Rounds; Dr. Gibbs; 5th Floor.

11:00 - 12:00 Pediatric CHnic; Dr. Thomas and Dr. May; Classroom, 4th Floor Annex.

Veterans Administration Hospital

8:00 

8:30 -

Proctology Rounds; W. C. Bernstein and Staff; Bldg. III.

Hsma tology Rounds; P. Hagen and E. F. EIlg1und.

* Indicates special meeting. All otPer meetings occur regularly each week at the
same time on the same day. Meeting place may vary from week to week for some con
ferences.


