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LOWER NEPHRON NEPHROSIS 

The objective of this paper is to present an 

abstract of various aspects of lower nephron nephros1s. 

A survey of the disease was made with reference to many 

authorities and the following compilation of facts is 

intended to serve as a resume. The syndrome will be 

discussed in the light of historical background, etiology, 

physiological pathology, pathology, clinical features, 

and treatment. 

A syndrome similar to what 1s now termed lower 

nephron nephros1s was first described by Pf1effer<23 ) 

in 1897. During the interven1n� years this was over­

looked, and in 1917, Minam1(19) again noted such a clin­

ical syndrome. Minami studied the microscopic pathology 

of the kidney, but failed to note the tubulo-venus 

thromboses. In 1940, during the London Blitz, Bywaters {6)

noted renal failure in severly wounded persons. He 

found this suppression of urine to be especially preva­

lent in persons who had been crushed under the debris of 

fallen buildings. Bywaters described the syndrome under 

the heading of "crush injury" and "1schem1c muscle necro­

sis". In 1942 Dunn (ll) and his co-workers first noted 

tubulo-venous thromboses when they described the renal 

lesions in two cases of the crush syndroma. 

For reasons described in succeeding paragraphs, 

-1-



the syndrome is now ~enerally referred t o as lower 

nerhron nep,,.iros is or t ' 1e lower nep"·:c on syndrome . 

The e t i ologica l fa ctors in the lower nephron 

syndrome are variable . Lucke(l6 ) list eleven, which 

include : 1) severe t rauma t o mus cle; 2) non-traumatic 

is chemia ; 3 ) burns; 4) transfusion with i n compatible 

b lood ; 5 ) heat stroke; 6 ) b l ack-water f ever ; 7) toxemias 

of pregnancy; 8 ) alkalos1s; 9 ) utero - placental damage ; 

10 ) sulfonamide intoxication; and 11) po is oning with cer­

tain ve f'.e table anr7 chemi cal agents . Other conditi ons or 

agents that may cause lower nephron nephrosis are : hemo­

lytic r eactions during transurethral prostatic surgery(~, 

typhus fever, shock induced by anoxia , yellow fever , in 

severe nonspecific i nfections , hyperthermia , intravenous 

hemolysis of pat ient ' s erythrocytes after i ntravenous 

administration of hypotonic solut ions , peri - arterit is 

nodosa, and paroxysma l no cturna l hemogl ob inuria . 

Lower nephron nephrosis which foll ows a crush­

ing injury has been des cribed by Bywater s and many other 

authors . Compression of a limb for only forty-fiv e 

minu t es has been shown to ca u s e t his syndrome . Usually , 

however, the syndrome appears after at leas t two hours 

compres sion of one or several limbs, or thorax or ab ­

domen. The severi ty of the syndrome is generally pro ­

portional to the extent of the mus cle lesions , bu t seems 
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independent of the duration of the compression beyond 

the critica l limit of three hours . 

Regardle8s of any of t he fore going fa c t ors 

which may be the primary ca use of lower nephron nephrosis , 

the early oli guria and either a sudden or subsequent a n ­

uria is dependent on three preci r ita ting precursors . 

These are tissue damage or blood des tructi on , or both ~ 

and the presence of shock at different times and of 

varyin.:; c.uration and desree . Further more , there seems 

to be agreement tha t when the process beg ins , the un ­

foldin~ of the clinical, pathologic , and labora tory 

p icture form s a co~mon pattern which is es2ent ial ly the 

same in mos t i ns t an ces . This pa ttern varies only as t o 

the degree and outcome . 

The pathologic physiology in thi s syndrome 

s eems to be : 1) clin ica l shock l ead ing to a vasoconstric ­

tive renal ischemia , which exuerirnentally i s princ i pa lly 

neurogenic from painful stimulation and , in a smaller 

degree , humora 1(3) ; 2) oliguria and a ciduria ; with 3) 

i s chemi c damage to the tubules because of redi etribut1on 

of renal blood flow from reg ions of higher to areas of 

lower vascular re sis t ance( 26) ; and 4) addition of pigment 

deposition , either as the result of filtration of circu ­

latin/:5 p i ~.men t th,.., ou5h the glo t!leruli or of the diapedesis 

of red blood cellP tl-irough injured g lorueruli i nto 
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elightly damased tubules(B) . 

It is generally agreed( 3 , 7 , l 4 , l 6 ) that renal 

cortical ischemia iR the main mechanism of producing the 

clinical manifestations of oliguria or anuria in lower 

nephron nephrosis . In their studies of renal circulation 

Trueta ( 26 ) and h is co -workers have found that the affer ­

ent vessel of t he cortical glo□erulus is of large cal iber , 

while the efferent vessel is of small caliber . Convers ­

ly , in the juxtarnedullary ~lorneruli the efferent vessels 

drain into small cortical capi llaries . The relatively 

lar~e efferent vessels of the juxtamedullary 5lomeruli 

drain into the vasa recta , which are strai~ht medullary 

vessels of large caliber , and from t here into the inter ­

lobular veins. The blood wh 4 ch has passed throu~h the 

juxtamedu llary glomeruli therefore does not supply the 

tubules . The i ~portance of the large caliber of these 

efferent vessels of the juxtamedullary glomeruli becomes 

apparent when one considers the large amount of blood 

that must flow through the se glomeruli when the medullary 

by-pass acts as t he vascular functio n ing unit and there­

by directs a large part of the cortical blood through 

the juxtamedullary glomeruli . As will be pointed out , 

when there is peripheral hypotension , the kidney vascular 

tree is markedly embarassed and t hereby responds by 

vasoconetriction . In the presence of the renal 

- 4-



vasoconstriction, the blood flow throu~h the kidney 

takes tbe course of least resistance and consequently 

there is renal cortical ischemia . The greater part of 

the renal blooa flows through the low resletance juxta ­

me~ullary glomeruli rathe~ than the high resistance 

co~tical ~lomeruli . Trueta also demonstrated that parts 

of the loop of Penle wh!ch lie in the medullary ray re ­

ceive blood most rich in oxygen , for t h e capillaries 

surrounding these parts of the tubule derive their blood 

suprly directly fro ~ the effe ~ent vessels of the cortical 

glomeruli . Conversely , the proximal and distal convoluted 

tubules , adjacent to the malpighian corpuscle , receive 

b lood with a lower oxygen content , because the capil ­

laries whtch surround these parts of the nephron are 

supplied with blood which bas already circu~ated throu~h 

the arteria l side of the cortica l intertubular cap i l lary 

b ea . It i s apparent t hat in t he event of a medullary 

by-pass far less blood than norma l woulrl g o to the renal 

cortex . This dual circulation is re~u lated by a nervous 

control □e cha.ni sm . By stimulat• on of a sensory nerve of 

an extremity , an~ als o in shock , the cortical circulat ion 

is re~uced to a minimum and nearly all the blood follows 

the medullary circulation and by - passes tbe cortical 

glocneruli and tubules . Thus , the arteria l blood which 

reaches the kidneys t he n flows via the juxtameaul lary 
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glome r ul i and the vasa re cta to the interlobular veins . 

Unde r t hese circumstances , t he tubular network becomes 

ischernic and t ubu l ar necrosis may re sult . Als o , the 

amount of oxygena ted b lood reaching the di s tal convo ­

luted tubules would be l ess than norma l . This , in part , 

i s t he reason t ha t mu ch of the damage is confined to the 

lower nephron . 

Cor co ran and Page(7) believe t hat rena l ische mia 

causes oliguria ana tha t this pe r mit s a precipitation of 

pigmented casts to occur in the presence of a ciduria . 

The gro s s appearance of t he kidney s is not 

pathogno□oni c . They are usually swollen and show s ome 

increase in wei ght. There is no definite co rrelation be ­

tween the weight of t he k i~neys and t he duration of the 

disease , but there i s a tenden cy for greater swell ing as 

the surviva l period i s prolonged ( l6) . The k idney i s 

flac cin and the capsule s trips wi th ease . The cut surface 

i s wet and oozes a clear or s lightly b lood - tinged fluid . 

The cortex tend s to bulge above t he c~psu le . The cortex 

is widened and pale as compared to the pur pli sh medu lla . 

The medullar y striations a re often a ccen tuated . In the 

inner zone of the cortex a fine line of blanching may be 

seen . 

McManus(l8) described t he mi cr os cop ic patho ­

logi cal chan~es which are seen in lower ne phron nephrosis 
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under seven ~ifferent catagories , the first five of 

which c~n be found by any usual fixation and stain , 

while the last two require special procedures and tech ­

niques . Firs t , he noted th2 t the g lo~eruli were normal . 

There were no adhesions or demonstrable diseare of the 

capilla ry loops . Occ acionally , Bowman ' s capsule may be 

slightly dilated and ~ay contain a ~ranular materia l 

which stains with eosin . Second , the tubular epithelium 

was flattened . This was true in the proximal as well as 

the ~.ista l convolutions . The "brush" border of the prox­

imal convolutions was preserved and there was no marked 

fatty changes , except in the cells of the distal convo ­

luted tubules . Third , there was absence of the normal 

colloid droplets in t he proximal convoluted tubule epi ­

thelium (which suggests to him that the epithelium was 

functiona~ly not intact). Fourth , there were cas ts in 

many levels of the tubules . These may include p i gmented 

carts . The greatest concentration of these casts was 

found in the distal convoluter tubule and collecting 

tubules, and the least number was found in the proximal 

convoluted tubule . The ~nterstitial tissue , when invaded 

by ca2 ts , may show acute , sub - acute , or chronic inflam ­

matory reaction , often with 3 iant cells around the casts . 

Fifth , t here was tubule - venous thromboses , wh'ch usua~ly 

were not seen until three days after the a ccident , due to 
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hernia tion of the casts through the interstitial tiss ues 

into a t h i n -walled vein . Sixth , by special s t a ining 

technique, 1Ic~~anus noted hyperplaE1ia of granular cells 

of the renal arterioles . This was not relat e0 to t he 

degree of hy pertension and was not seen until tw o or 

three days af t er the accident . Sevent h , by using the 

alkaline phospho t aF e me thod of Gomor i, it was demonstra ­

ted tha t t here was a diffuse loss of alkaline phospho­

t as e fro t'.l t he proxi ma l convoluted tubule . This , Mc.Manus 

states , "Is an excellent indication of damage to the 

tubu le s . The diffuseness of 1nvo lve□ent and the fa ct 

that the proximal tubules are involved i s against the 

terminology · ' lower nephron ne phros i s 1 
• " · 

The f act tha t in this condition the g lomeruli 

are intact i e of fundamental i mporta nce . The tubular 

lesion is pur ely epithelial in cha~acter and , as in all 

epithelial lesions , a complete recovery without scar 

formation i s possib le when suffici ent time 1s available . 

The nec rotic tubules r egenerate and a complete ly norma l 

kidney r e sults . As s oon as the glomeruli a re involved , 

c omplete regeneration is mu ch lees probab le , because 

s ca r forma tion and fib rous degeneration of the g lomeruli 

wi l l result . It has been demonstrated tha t regeneration 

of the necrotic tubul es start s after a n average of t en 

days . It follows t ha t in the majority of patients with 
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acute anuria , the purpose of treatment consists in 

extending the survival perioa of the patient to ten or 

fourteen days .( 24 ) 

Following a crushing injury, an extremity may 

show scanty visible alterations but the circulation us­

ually is re-established rapidly. A characteristic 

erythema appears after the patient has been put to bed 

and warmed . Vesicles may a ppear at the place of compres­

sion . The skin may be red and warm, or white and cold. 

Very hard muscle masses may be palpable . Autopsy reveals 

edematous infiltration of the sub cutaneous tissues and 

muscles . Muscles which show ischernic necrosis are homo­

geneous , dry on section , of increased consistency yet 

highly friable, and well characterized delimitation be­

tween necrotic and healthy muscle. 

The liver may show minute areas of necrosis 

in the paracentral or intermediary portions of the acini . 

fter five days the liver shows many mit oses of the 

parenchyrnal cells.(?l) 

Re0ardless of the etiological or pathogenic 

factors , the constant fin~ing in these patients is a 

marked oliguria or anuria due to severe renal failure. 

Another ~onstant findin g is a lowering of blood pressure 

to shock levels early in the course of the syndro~e. 

The peripheral hypotenPion is reflected to an even 
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greater oegree in the renal circulation . The latter 

may be reduced to one-tenth or one-twentieth its usual 

flow . 

The mai n clinical fe a ture of lower nephron 

nephrosis i s oliguria , which often proceeds to anuria . 

The earliest clinical finding , however , is shock . This 

shock is not often found in the patient ' s history, but 

Lucke believed that this may easily be overlooked be­

cause it may manifest itself so ea rly in the disease 

process . Thi A fact has also caused some speculation as 

to the possibi~ity tha t renal vasoconstriction may not 

always be accompanied by peripheral vasoconstrictton . 

Thus , part of the clinical picture of the shock syndrorre 

may not be so arparent(l6) . Following the period of shock 

there i s an early but moderate increase in blood pressure. 

Generally speaki ng , Lucke has found that during the first 

day of the disease process the patient ' s blood pressure 

is at shock levels . The second day i~ gradually returns 

to normal and the third day the blood pressure rises to 

approximately 150/90 . Thereafter , it is 150/90 or 

higher . It must be remembered , however , that the blood 

pressure at different times during the disease process 

varies greatly with t he patient ' s usual blooa pressure . 

During the firs t day or two the patient is 

quite well. He may complain of a lack of urination , but 
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in the us ua l caA e it i s not until the second or thi rd 

twenty - four hour period following t he injury t ha t there 

is a marked oliguria . This oliguria of 500 . 0 cc . or 

le qs may ra r idly progr ess to acute renal insufficiency 

and t hence , to complete anuria . I n one case reported by 

Bywa ter s , the urinary output on the second day was 650 . 0 

cc . On the thir~ day it was 205 .0 cc . as obtained by 

catheter . After a delay rang ing between 20 and 46 hou~s 

fro m. t he onset , the ur inP turns highly a c id (pH of 4 . 8 -

5 . 6) and red , with an abundant rea or brownish - red de ­

posit . It contains albumin, creat 1 ne , pigillent in 

solution, and abundant pigmented detritus in the se1lment , 

while erythrocytes are usua l ly absent ( 2l ). The benzidine 

reaction will be positive , at l east in the sediment . 
' 

The pigment in the urine and urinary sediment wh en ex -

amined spectroscopically is proved to be myoglobin( 28 ). 

This pigment is usually absent after the first 72 hours . 

The urine that is excreted throughou t the course of the 

disease is of low specific gravity , tending to become 

fixed a t 1 . 010 . 

Patients often develop nausea , vomjting , 

weakness , malaise , and sometimes pain in the abdomen or 

back . Th e severity of these symptoms may frequently 

divert t he attent~on from what at t he moment seems to be 

a minor considera tion , i . e ., the progressive oli guria , 
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so that it may be difficult to da te the onset of the 

renal insufficiency. Therefore , it is impor t ant to 

keep the syndrome in mind when the preceeding symptoms 

pr esent t hemselves in patients with an antecedent history 

involvin~ known eti.olosical factors of the lower nephron 

syndrome . As the r enal shutdown becomes more marked, the 

non- protein nitro~en elements steadily mount , and acidosis 

becomes chemically apparent . The b lood non-protein 

nitro~en levels see~ to hear little corre lation to the 

outcome . "Lower values (o f nonrirotein nitrogen) are 

more often encountered in fatal cases tha n in patient s 
( 25) 

who ultimately recover." As the renal insufficiency 

becomes more complete, the potassium and phosphate values 

of the blood increases as the alkali reserve decreases . 

Durin~ this period the carbon dioxide co mb ining power is 

gradually decreasing . In some cases, there i s a decrease 

i n blood chloride levels. The hypochloremia , per se , has 

little renal effect , but the oft concomm1tant dehydra ­

tion is a f a ctor . Hyponatremi.a, on the other hand , pro -
( 13) 

duces a diminished blood volume • Edema is a var i abl~ 

feature . ihen present, t he edema is usually of the lungs 

or the lower extremi ties, but t here is seldom edema of 

the face . In the l as t two or three days of life, uremia 

is a common finding . As uremia developes , vomitin~ 

tend s to become an even more proQinent feature of the 

- 12-



clinical picture. Shortly before death , patients show 

sliK~t mental deDression, become apprehens ive and anxious , 

rales develop in the chest , the pulse weakens, the sys ­

tolic blood preRsure falls to a low level , and the 

patient dies (5). 

Once the cardinal signs of the syndrome, e . g ., 

oliguria , excretion of heme pisment , azoteillia , and hyper ­

tension , pave appeared , the mortality is probably in the 

neighborhood of 90 per cent ( 16 ) . In most fa.tal cases , 

the death occured three to ten days following the onset 

of the disease . 

The early treatment of lower nephron nephrosis 

is to remove the pre cipitating factor and combat the 

threatened or a ctual shock . The shock is easily corrected 

by whole blood or pl asma given intravenously . Other 

shock therany measures such as the "shock position" (in 

the absence of head injuries) , keeping the patient warm , 

relieving pain , ann prompt fulfillment of any specific 

measures indicated should be performed immediately . If 

the treatment for shock is nelayed or is inadequate t he 

renal damage soon progresses to the degree that it can­

not ~e controlled and the diseaoe must run its tnev itable 

course ending in death or recovery( 22 ). 

The treatment of a cute anuria due t o lower 

nephron nepbrosis should be li~i te0 to : 1) replacement 
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of water lo s t during anur i a , and 2 ) corre ction of the 

changes o f the electrolytes of the b loon which a ccornp~nies 

t he ure~ia . 

In the prese nce of anuria , no fluid is elimi ­

nated f rpm the body save that by insensible lo ss , vomiting, 

and 1efecation . The insensible loss i s various l y j ud ~ed as 

being from 500.0 cc. to 1000 . 0 cc . pe~ day . It is neces ­

sary to rep l a c e this insensible loss in order to maintain 

t he correct blood e l ectrolyte val u Gs and to prevent de ­

hyd r ation . Howev er, it i s n ecessary t o keep in mind t hat 

some of the functional a r eas of the kidneys are b locked 

w1th cast$ and debr i s fro~ tissue destruction , and , it is 

t herefore unwise to attempt d i ures is by forci ng fluids or 

a ttempting to ",flush" the anuy,ic kidneys . Excess ive fluid , 

either ora l or intravenous , must be avoided or pulmonary 

edema and death wil l result(l7) . In addition , it is well to 

keep the for mation of the ketone bodies a t a minimum a nd 

t hereby redu ce the tendency towa rd a cid osis . A low protein 

d1et helps to keep urea f orma tion and potassium liber at ion 

at a minimum . One au t h or states tha t n o prote~n whatsoever 

should be g i ven because the nitrogenous metabolites , such as 

urea , uric a cid , and crea t i n ine , canno t be e li m~ na t e d< 24 ) . 

It has been shown t ha t many patients who dte bef ore diure -

sis bc~ine di e of cardiac stand st ill du e to hyperpotassiumemia . 
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Borst has sug~ested a diet of 800.0 cc. of fruit 

juice with sugar and, in addition, a mixture of 200 . 0 gm. 

of butter and 200.0 gm . of sugar . This diet, however, is 

very unpalatable and causes nausea and v omiting in many 

anuric patients. 

Several authors have presented cases in which 

patients suffering from lower nephron nephrosis have been 

treated conserva tively with recovery . It has been shown(l2) 

that man can live anuric for a period of ten or eleven 

days without the use of artificial methods to remove urea 

and other toxic products from the blood. Fowler and Hunt 

s t a te tha t diuresis u sually occurs spontaneously by the 

eleventh or twelfth day of the disease . 

When the blood potassium level 1s ri sing , some 

authors have adv ised intestinal lavage(lS). This is ac­

complished by passing a Miller-Abbott tube through the 

nose and past the py lorous a distance of two to five feet . 

A Levine tube is then inserted into the stomach and the 

lavage fluid is passed through the Levine tube into the 

stomach. The fluids then pass into the intestines , 

during which course diffusible substances of high concen­

tra tion in the blood pass into the fluid . Suction is 

maintained on the Mi ller-Abbott tube, and the fluids are 

removed fro m the intest ine a s they reach the tip of the 

t ube . These autho~s used a l avage solution containing 
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sodium chloride (6 grn . /L . ) , sodium bicarbonate (3 gm . /L . ) , 

calcium chloride and magnesium chloride in concentrations 

(0 . 1 gm . /L . ) si~ilar to plasma , and glucose (20 gm . /L . ) 

in concentration sufficient to supply the caloric re ­

quirements of the body as well as possible . The solution 

was introducer throu c-h the Levine tube at a rate of 10 

liters/24 hours . The authors felt that intestinal lavage 

is an effective method for extrarenal clearance of urea 

and pots.ssium. 

Peritoneal lavaae has been used in the treatment 

of lower nephron nephrosis . The logic in using this method 

of t herapy is much the same as that for intestinal lavage , 

which has previously been discussed . In a case reported 

by Weinstock and Nitshe( 27) a mushroom catheter was in­

serted into the abdomen , and sutured tishtly in place . A 

Y tube was connected to the end of the catheter for the 

entrance and exit of irrigating fluid . The basic lavage 

fluid was 1000 . 0 cc . of Hartmann ' s solution made hyper­

tonic with one per cent glucose , to which was added one­

tenth gram of streptomycin, 20 , 000 units of penicillin, 

and 10.0 mg . heparin . Two thousand cubic centimeters of 

this fluid was allowed to run into the peritoneal cavity 

over a two hour period . After permitting the fluid to 

remain in the abdominal cavity for one-half hour the 

drainage tube was opened and the fluid allowed to drain 
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out. This procedure was repeated until 16 , 000 cc . of 

aliquot had batr-ed the peritoneum. Under this therapy 

the non - protein nitro gen rose no hi~her and on one oc­

casi on the fluid, following the lavage , contained 78 . 0 mg . 

per cent non - protein ni trogen . These authors feel that 

peritoneal lavage , as they described the procedure , is 

an effective method of co :nba ting i :npend1ng uremia . 

Dausett(lO) , in re r ort~ng forty-four cases of 

lower nephron nephrosis trea ted by repeated replacement 

transfusions, found that by us1ng a replacement blood 

volume of two times the total blood volume, it was pos ­

sible to decrease the urea - nitrogen by one - third of ite 

i nitial value . The essential f a ctor in the treatment of 

an anuric patient by replacement trans fusions consists 

in calculating the quant'ty of blood needed to balance 

the ureogenesis of urea n it ~ogen , thus keeping the urea 

nitrogen at a level not i mmediate ly dangerous to life . 

Dausett feels that the urea nitrogen should be allowed 

to reach 1~5 . 0 mg . per cent before replacement transfu ­

si on is attempted . He further po 4 nt~ out t ha t when di­

uresis does begin, the ur1ne often has a low urea nitro ­

gen concentrati on , and replacement therapy should not be 

stopped unt11 the ktdneys ca n manage to carry on proper 

excretory function . An average of three or four replace ­

ment transfus1ons are necessary to obtain ~ecovery , but 
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in this series, there was a variance of from one to 

eight. An important factor is possible by means of re­

placement transfusion which is lacking in other methods 

of treatment . That is, replacement transfusion therapy 

is able to remove nondialyzable poisons often linked with 

proteins and those nondialyzable pigments . 

In medical centers where it is available the 

artificial kidney has been used in the treatment of lower 

nephron nephrosis . By using this device external dialysis 

is possible and the proper pH and osmolar concentration 

of the blood is possible( 20) . As the artificial kidney 

becomes available in more hospitals it promises to be of 

great benefit in tiding patients over until re-epithelia­

lization of the l{idneys has occured and diuresis begins. 

Renal capsulectomy has also been attempted in 

the treatment of the anuria of lower nephron nephrosis( 27 ) . 

When one reviews the gross pathology of the kidney in 

lower nephron nephros is this seems like a logical way to 

attempt an early diuresis, but the results have been very 

discouraging( 4 ). 

Abernathy et al(l) report three cases of lower 

nephron nephrosis which were treated with intravenous 

procaine . It was felt that procaine probably caused a 

transient blocking of the sympathetic nerves , perhaps 

with direct action on renal functions . This is a 
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promising aid in the treatment of the lower nephron 

syndr ome but mor e study 1s necessary b efore it s efficacy 

can be eval uat ed . 

S~M':A':1.Y 

The synd rome of lower nephron nephrosis has 

been reviewed . His to r ically, the clinical a nd patholo­

g ical fea tures of t he d i sea se were first note~ in 1897 , 

but it wa s no t unti l 1940 , during t he London Blitz, tha t 

t he ent~ty bef an to ga in it s i mport ance. The etiologi ca l 

and pat hogenic factors of the disease have been reviewed; 

t he ma i n subdivisions b eing traumatic injurie s and a large 

number of non-trauma tic insu lt s to t he b ody . The mech ­

an i sm of t he d i sease i s dis cussed, with especial reference 

to the changes in renal circulat ion which occur during 

the pathogenes i s of the disease proce ss . Pa tholog ica l 

f inding·s have been covered , both as to the gross appear­

ance and micros copic feat ures of t he k id re y in lower ne­

phron ne rhros i s . An account has been made of t he clini cal 

features of t he d is ea.s e, w!1.1ch includes si gns a nd s ymp ­

toms , physical findings , and l aboratory s tud i es , which 

a i d in making a diagnosis of the syndrom~ Treatment 

has been present ed in regard to general support ive measures, 

as we l l as special therapeutic aids in combating a n~ia 

and impending uremia . 
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CO!•TCLUS I O~;s 

Lower nephron nephrosis is a disease entity 

with whi ch every practicing physi c ian should be familia~ 

The etiology of the syndrome i s great and varied , s o that 

almost any practit ioner , regardless of the limitation of 

his field , could conceivably be put to the task of diag­

nosing and treating a patient who is suffering from this 

type of anuria . 

The important facts to keep in mind are the 

wide variety of conoitions which can preciritate the syn­

drome . In this way early d iagnosis will be facilitated . 

Early diagnosis and trea tment are of pr i me importance if 

the high mortality rates a ttributed to lower nephron 

nephrosis are to be decreased . 

It is necessary for the physician to understand 

the mechanism by which the disease is produced , as we ll 

as the pathology and clinical features , in order to give 

logical and proper treatment to the patient . 
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