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INTRODUCTION AND PURPOSE

The problem ef acute remal failure has long beem knewn
as a member of that family ef diserders, "Bright's Disease",
mere specifieally as acute Bright's disease. (1,2,3,4,5,6,7,8,9)
Jeghers and Bakst (10) im 1938 devised the term "pre-remal
azotemia” te desoribe the symdrome, underliming the fact that
the primary diffieulty was not im the kidney itself. Bymaters
and his associates first delineated the syndraome in the years
from 1941 te 1948, (11, 12, 13, 14, 15, 16) It was the second
Werld War whiech precipitated the werk ef Bymaters. This
emphasizes the clese agsociation between eatastrophie illness and
renal failure. Bywaters and his greup were struck by the high
incidenee of anuria in patients who had undergone crushing in-
juries, hence the term "crush symdrome"”., (10) Lucke in 1946,
writing in "Military Surgeoa", emphasized what he theught te
be the essential patholegy of the disease and the term ™lewer
nephrem nephresis" came imto beimge. (17) His work was not sub-
stantiated by other investigators. (18, 19, 20) Hewever, this
term has become pepularly aecepted fer the semditiom. After the
secordd World War the study ef acute remal failure slewed, but with
the coming ef the Kerean eenflict imterest in the preblem was
renewed. By that time medicine had more tools to combat the usual
causes of death in wounded soldiers. Antibioties reduced the
denger of infectiens, immunizatioms protected against endemie dis-

eases, bleed and blood substitutes aided the early treatment t.ni/or
























They found that dogs unifermly survive clamping of twe hours
duration, some dogs survived 3-4 hour clamping but ne dogs

survived ionger periods of clampinge In dogs subjected to

three hours of clamping the greatest mortality ocourred in the
summer. Afterremoving the clamp the urea clearance remained
low for wvarying lengtns of time and the blood urea nitrogen
sradually increased proportionsal to the decrease in urea clear-
ance. The dog either recovered complei:ely in up to a month's
time or died in gradually progressive uremia. Teschan stated
", ..hypotension appears to be a primary etiological factor, though
lay in therapy, inadequate blood replacement, increased plasma

hemoglobin and other pigments, and severity of the wound may

contribute to the extent of renal damage and to hypotension." (24)
Oliver, MacDowell and Trasy (37) outlined the pathogenesis of

acute renal failure as féllows:

1. Grwehing injury --9 shock -9 renal ischemia -->

random disruptive tubular damage --9 anuria --»
uremia -—<> death.
2.Toxins --9 diffuse nevhrotexic proximal tubular
damage ---» dehydration,potassiumpoisoning,
enteritis, diarrhea --»circulatory collapse --%

renal ischemie --o random disruptive tubular

damage -- anuria-- uremia --->death.
3s¢ Moderate poisons -~ @iffuse nephrotoxic proximal
tubular damage ---> 0liguria or temporary anuria «--->

possible uremia ----> regeneration ---->recovery.



It oan be seen from he foregoin& outline that the one oconmon

factor in renal failure is renal ischemia. Oliver pointed out

that moderate poisoning damaged only the epithelial cells of the
proxinal tubule while the basement membrane remained intact but

when ischemia was also a factor the basement membrane throughout

the length of the tubule was disrupted and renal failure ensued.

Kolff (55) strongly emphasized the ischemic episode andmade clear

that themost important point in prevention of renal failure was

the constant maintenance of adequate blood pressure.

Although it is generally agreed that hypotension may be
an important factor in the etiology of renal failureit isalso
apparent that other factors are probably involved. The experiments
of Hamilton and Phillips (48, 49) i ndicate that the brief
instances of hypotension so often seen in human patients would

probably not be sufficient in themselves to cause renal failure

since absolute loss of all blood flow in the kidneys of dogs for
up to three hours did not uniformly lead to renal failure. Of
interest in this light is a report by Newrman and Pocock (50) that in
a series of kidney transplants, the kidney which had been ischemic
longest survived longest. This was probably based on

a report by Hume (51) and factors other than ischemia entered in.

Kolff suggested that unidentified substances may be re-leased
from hemolyzed blood or from injured or ischmic parts and contribute
to renal failure. (35) Rice, et al (52, 53) suggested that
electrolyte imbalance inself may contribute to renal failure. They

found a close correlation between electrolyte imbalance before
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death and evidence of <tubular degeneration an autopsy. Since

no histologic studies were carried out during <the cowrse of the
disease leading +to death no conclusions can be drawn as to  which

ceme first, the tubular cdegeneration or the electrolyte imbalsnce.
Oliver (37) did mention the contribution o votassium  intoxication
torenal failure in reletion to the action of nephrotoxins, howevers
Pigment casts and other casts, as though they may not block all of
the tubules could play an important role in contributing tolocalw
ized areas of ischemis in the kidney tubules. (37) Edema of the
kidney may result in a longer period of ischemia in the kidney
than elsewhere. (38)

The mechanism of oliguria in remal failure is no better
understood . than the etiology of the tubular degeneration.
Phillips and Hamilton (48, 49) cetermined glemerular and tubular

function after varying verious of ischemia, measuring PAH and

Creatinine clearances. They found that renal blood flow in all

casesquickly resumed at nearly pre-ischemic rates after release
of the clamp and that PAH and creatinine extraction were not

wmrkedly affected after 20 or sixty minutes of ischemia. Two

hours of ischemia, hovrever, reduced creatinine extraction in

three experiments to 63, 26 and 9 per cent of pre-ischemic values
and PAH extraction in four experiments to 37, 14, 11l and

10 percent. Itappeared thet functional anc histOIOgic effects of
the two hour ischemia resulted in tubular damage whish them resulted
in decreased PAH excretion by the tubules and increased tubular

reabsortion or leakage of creatinine from the glomerular filtrate.
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