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I NTRODUCTION 

Renal hype~t ension, which has long been a contro­

versial subject ha s now been given sufficient study 

experimentally and invivo to be accepted as fact. 

In this paper there will be given information for 

different views, beginning with early experimental 

renal hypertension and continuing through more recent 

studies. Included will be research data and recent 

case histories. 

Richard Bright has been credited with the idea of 

renal origin of renal hypertension before blood pres­

sure in man was det ermined but he never proved that 

hypertension actua l ly exs isted. He recognized that 

a large heavy heart was a ssociated with abnormality 

of kidneys. His idea of i ncreased a ction of the heart 

and inc r eased peripheral vascular resistance is the 

basic ~echanism of elevated blood pressure. 

There are those who deny that the kidneys ever 

play a primary part in the pathogenisis of hyperten­

sion. It is now generally recognized that primary renal 

disease may be associated with human hypertension. 

ArgUllents against renal origin of essential hyper~ 

tension include occasiona l f a ilure to find any signif­

icant intrarenal va s cular disease or any other abnormal 
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condition of renal tissue. After exsistance of elevated 

blood pressure ha d been established, the f act that 

hypertension wa s the cause of the heavy heart observed 

by Bright was ful l y realized. 

Experimental production of rena l hypertension 

was done for the most part before 19~S. The methods 

used were; unilat eral and bilateral disturbance of 

renal excretory function, unilateral and bilateral 

nephrectomy, reduction of amount of functioning renal 

tissue by resection, eff ect of nephrotoxic substances, 

irradication with roentgenrays, occlusion of one or 

both ureters, acut e compression of kidneys, embolism, 

passive hypermis due to constriction of . main renal 

vein, per manent occlusion of main rena l artery, vein 

and ureter of both kidneys, arteriovenous anastomosis 

and occlusion of main renal arteries. Few of these 

methods were followed by some elevation of blood pres­

sure but in most of them the hypertension did not per­

sist. Other investigators using the same meth_ods pro­

duced contradict ory results tho none actually repro­

duced anatomic or e~en physiologic state of the kidney 

in benign essent i al hypertension. 

Since the ma in eff ects of intrarena l arterial and 

arteriolar disea s e of t he kidneys are probably r educ-
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tion of intraglomerular capillary pressure and alter­

ation, passive reduction of blood flow to functioning 

components of the kidneys, it was thought that these 

two effects and other physiologic disturbabces t hat may 

occur might be produced by permanent constriction (not 

occlusion) of the main renal artery by clamp. The meth­

od used was a compromise and does not infer that sten­

osing arteriosc l erosis of main renal artery was a fre­

quent finding i n human essential hypertension. 

In experiments, constriction of one main renal 

artery proved s uffica nt to induce rise of blood pres­

sure wi t hin twenty-four to seventy-two hours. Bee.use 

of the effects on a variety of experimental animals 

it was consider ed tha t even human hypertension may be 

a unilateral renal condition and also that removal of 

one diseased kidney r esults in blood pressure return­

ing to normal. 

If both rena l arteries are constricted at the 

same time or at intervals, the results are permanent 

elevation of blood pressure. Others have also shown 

that this is true in hypertension with both systolic 

and diastolic pressures becoming elevated. 
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Responsibilit y for elevated blood pressure in 

experimental rena l hyper tension by humeral mech-

anism was indicated first by the eff ect of tying of 

renal veins in dogs with the main renal artery ade­

quately constrict ed to cause hypertension. The animals 

died within two t o seven days but did not show any 

elevation of blood press ure. Most recent contributions 

to this subject ha ve dealt with the humoral mechanism 

about which there are now two views, (1) that a kidney 

with constricted ma in r ena l artery or any other patho­

logic condition which br ings on a disturbance of rena l 

circulation may be the source of a chemical substa nce 

which r a ises the blood pressure. (2) the normal kidney 

is ordinarily the source of a substance which has the 

ability to prevent hyper tension and that in its ab­

sence, neutralizat ion or de.struction, elevated blood 

pressure wi l l occur. Mor e evidence favors the first 

view but une qui va ca l proof is .still lacking. 

Various names have been suggested for diff erent 

constituents of humeral mech~nism, but th~ tendancy 

at present is the acceptance of the original terms; 

Renin; an enzyme f rom t he kidney which enters the 

blood stream through rena l vein and intera cts with 
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hypertensinogen. Hypertensin(polypetide formed by the 

action of renin). Hypert ensinogen(a globulin in blood 

plasma upon which renin a cts to form hypertensin). 

Hypertensinase (en zyme in blood and in extracts of 

some organs capabl e of inactivating hypertensin. 

Limited infor.11ation is given on exact mechanis11 

and site of format i on or release of renin. Most in 

vito experiments on the origin of renin ~have indicated 

that it originates in th~ cortex of the kidney and 

especially in the l ining of the epithelium of the con­

voluted tubules. Renin can be detected in the kidneys 

of the dolphin. It cannot be extracted f rom kidneys in 

which the proximal tubul es have been destroyed by sod­

iwn tartrate poisoning. These facts indicate that the 

convoluted tubules are t he most probable site of orig­

in(production and s torage) of renin at leas t of pro­

renin, if this exists. The exact nature of the stim­

ulus which brings about the release of renin or pro­

renin has not yet been determined. Some investigators 

have suggested tha t reduction of intrarenal pulse pres­

sure rather than decreased blood flow to kidneys is 

what determines release of renin and formation of vaso­

constrictor substances depends upon demonstration of 

a presser substance . This method is not accepted as a 
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specific test for r enin or angiotonin as it is quest­

ionab}e just what significance should be attached to 

these experiments. 

Even the assU111ption of a presumable change from 

intermittent to continuous pressure beyond the site 

of the efferent glomerula r arterioles is not justified 

for the very reason that a pulse pressure has never 

been proven in the glomerulus. The reduction of the 

blood flow through the functioning components of the 

kidneys is another possible stimulus for formation and 

release of these substances. 

Although it has been demonstrated that renin does 

appear in the blood in the stat e of hypotension 6ue to 

excessive bleeding , the amount of renin present is not 

sufficient to account for the pronounced and sust aiped 

presser action of the hypertension produced by the 

renin in the amount of plasma used in the experiments. 

More work is requi red before the exact nature of the 

mechanism involved in t he acute and chr onic phases of 

experimental renal hypertension can be considered 

established. 

Investigators have found th~t in the serum of r ab­

bits, dogs and gui nea pigs injected subcutaneously or 

intramuscularly with renin from various species (not 
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with homologous r enin) a substance develops in t he 

blood which is capable of neutralizing in vitro the 

acute pressor eff ect of an intravenous injection of 

renin. They regard t hi s principle as analogous to an 

a ntibody, antienzyme or antihormone, hence the name 

antirenin. It has been found that repeated injection 

of hetrologous r enin s ubcutaneously or intramuscularly 

into hypertensive ani mals for severa l months will pre­

vent the development of renal hypertension when the 

renal arte r ies are constricted. It is not considered 

that the evidence on which the significance of anti­

renin was repud i ated was conclusive. This phase of 

the problem requires more investigation. 

The possible appl i cation of the results obta ined 

in animals to t he treatment of human hypertension is 

beset by the di f ficult y that homologous renin does not 

induce the devel opment of antirenin and t he f act that 

human beings res pond wi th a pressor effect to t he in­

travenous inject ion of only homologous (human) renin. 

The view t ha t huma n essentia l hypertensi on in 

both the benign and ma lignant phases is primari l y of 

renal origin has been adopted by many. The existance 

of many similarities between any two processes or sub­

stances does not nec essarily prove their identity, 

-7-
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experimental renal hypertension does, howerver faithful­

ly reproduce human essential hypertension in many re­

spects and therefore we may have the view tha t essen­

tial hypertension in man may be of renal origin. 

The thought that essential hypertension may be of 

renal origin i s ·a controversial subject ~nd not yet 

settled. There has been relief of essential hyperten­

sion by sympathectomy. One study by Smithwich33 of 

2600 hypertensive patients who had through renal 

studies, explora tion of kidneys a nd renal arteries 

a t the time of operation and biopsies from each re­

vea led only two cases of hypertension due to unilat­

eral kidney disease. Studies by other men have shown 

no apparent renal involvement with most cases of 

essentia l hypert ension . 

Ferris9 in his study of hypertension and the ef­

fects of the injection of a ganglionie blocking agent 

demonstrated tha t the person with stenosis of the 

renal artery ha d the s ame res ponse a s did the person 

with acute glomeruli nephritis in which there was 

only slight f a l l of bl ood pressure during active pro­

cess of kisease and marked fall of blood pressure 

after active process was resolved. Marked fall in 

blood pressure was not ed in parxnchymal renal lesion. 
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The entity of hypertension caused by unila teral 

kidney disease is but a small portion of the causes 

of hypertension r anging from 1 to 5% of cases according 

to different authors. The condition can be cured if 

the diagnosis is made early and adequate therapy fol­

lows. There are varied ca uses of unilateral kidney 

disease ranging f r om congenital defects to ~rterio­

sclerosis of the r enal a rtery. The symptom may be sud­

den or gradual in onset . 

The condition shoul d be thought of when there is 

hypertension which occur s: 

1. in a young person with no family history of 

hypertension. 

2. sudden ons et of hypertension with high dia­

stolic pressure. 

3. essentia l hypertension with recent malignant 

hypertension. 

Ot~er findi ngs which follow the majority of ca ses 

are albuminur ia, leukocytosis, polyuria, polydipsia, 5 

headaches and los s of visual acuity. 

In a series of ca s es by E.G. Margolin16 et all 

where hypertension wa s caused by unilatera l renal 

artery occlusion proved by surgery or autopsy, the 

following symptoms were obta ined. 

-~ 



90%-albuminuria 

60% polyuria and pelydipsia 

50% leukocyt osis 10-30,000 

50% impaired renal concetrating ability 

In a series of ca s es of G.A. Perera and A.W. 

Haelig20, 70% had grade IV retinepathy and headaches. 

The age range vari es from author to author but 

is predominent l y the t hird and fourth decades with 

cases at birth and with aged individuals. The male 

sex predominates in 60- 70-% of the cases. 

The diagnosi s can be made by kidney function tests 

and aortography. The ki dney function study usua lly re­

veals normal retr ograde pyelograms and occasional de­

crea sed function of one kidney with intravenous pye­

lograms. There is usually unequa l size of kidneys. The 

split studies of the kidney with uretra l catheters re­

veals decr ea s ed dye excretion and decrea s ed ur ine and 

electrolytes from one side¼3 

The intravenous pyelogram will occasionally show 

a decrea sed function on one side and may show a diff­

erence in size of kidney. This test is an important 

aid to reveal good function one one side so t ha t af­

fected kidney may be r emoved. Split function studies 

can follow the r etrogr ade pyelogr am which should~~-
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normal unless the difficultly is within the ureter such 

as hydronephrosis due to blockage of the ureter. The 

split studies should show decreased amount of urine 

from affected side with decrease of sodium and chlor­

ide concentration and pr otein because of the effect of 

renin which is the proposed cause of the hypertensio~. 

Renin causes inhibition of water, sodium and chloride 

reabsorption probably by supression of tubular reabsorp­

tion.14 

There has been recent work done by C.C. Winter38 

using radioactive diodrast as a sareening test for 

hypertensive persons to determine defective renal 

function. The method is a simple nontraumatic, scre­

ening test which appears applicable. His series of 

44 persons revealed significant difference between 

normal, unilateral abnormal and bilateral abnormal 

kidney function. The test is comprised of injection of 

one micro curie/5kg of diodrast r131 intravenous and 

me.suring radioactivity over each kidney area for 

10-30 min~tes. The test has apparent value but the 

problem is ~vailability of necessary equipment. 

Aortography i s of great value in diagnosis, al­

though the procedure is not without danger. The chief 
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danger is from injection of. large amount of concen­

trated solution into one renal artery, mesenteric 

artery or coeliac axis. In a report by Poutasse and 

Dustan25 using aortography on 104 patients with hist­

ory qf either of the following; 

1. hypertens i on; di fference in kidney size and 

function 

2. hypertens i on in a young person without family 

history of hypertension 

3. sudden onset of hypertension 

4. essential hypertension with recent onset of 

malignant hypert~nsiQQ. 

They found 30 cases or 29% with abnormal renal blood 

flow and 23 cas es due to arteriosclerosis . Another 

group of cases r eported by Perera and Haelig21 showed 

14 of 20 caused by inf ection. This procedure is of 

value where ther e is a defect in the blood flow to the 

kidney which is not the major cause of unilateral kid­

ney disease. A l arge number of reports were reviewed 

by Smith31 in 1956. Of 575 collected cases a success­

ful report as result of nephre.ctomy was obtained in 

26%. In these cases the blood pressure remained below 

140mmHg systolic and 90mm diastolic for a year. The 

number of patients apparently cured but followed about 
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a year would bring the percentage to 35. Marked symp­

tomatic improvement with substantial lowering of the 

blood pressure may be highly satisfactory clinically, 

even if the press ure does not fall to strictly normal 

figures. 

In patients giving a favorable response, the fall 

in blood pressure may vary from almost immediate to 

as much as a few weeks . Instability of the pressure 

rises in respons e to s t ress may be observed. Usually 

any relapses occur within a few weeks or months, but 

some have been observed after more than a year. 

Thompson and Smithwich33 in a review of 2600 pa­

tients, only two cases of unilateral disease were 

found who were cured at least a year after nephrect0my. 

They also reported 26 out of 57 hypertensives who had 

unilateral involvement of the kidneys. Smith31 reports 

47 out of 242 cases. This is a total of 73 out of 299 

or 24.4%. The pathologic involvement of the kidneys 

revealed 50% were due to infection mainly pyeloneph­

ritis. The rema i nder was divided between congenital 

defects and art erial l esions. 

In a report by C. L. Yuile39 in relation to obstruct­

ive lesions of t he rena l artery the primary cause of 

intrinsic narrowing is due to arteriosclerotic plaques. 
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Secondary causes were thrombi, emboli and congenital 

narrowing. Extrinic causes were due to kinking, torsion, 

aneurysm, extrinsic pressure(tumor, hydatid cyst and 

syphilis), and trauma. 

W. J. Engel, in his report, found that arterio­

sclerotic plaques and stenosis due to fibrous intimal 

proliferation were the major causes of hypertension of 

kidney origin.S 

The condition may be caused by accidenta112 or sur­

gical trauma to the renal region. Embolism or throm­

bosis of the renal artery is often mistaken for appen­

dicitis because of an acute attack of pain in the flank 

or lower abdomen. 26 This sometimes leads to unnecessary 

surgery. Such a history is very important as is a known 

source of emboli. When a person is known to have a nor­

mal blood pressure at the time of such an attack, hyper­

tension has developed within a few days or even a few 

hours after trauma. This condition can become severe 

with encephalopathy and retinopathy within three weeks 

and in some after a much longer interval of time. 

In reading over the cases rep~rted in the litera­

ture, there was one case where a sample of blood was 

drawn and checked for hypertensive activity and found 

to be positive. 
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There has been considerable experimental work done 

in the past twenty years in relation to the hyperten­

sion agents produced by the kidney. 

Renin was i s olated and found to be a protein chief -

ly a pseudoglobi n and partial euglobin. It is non dia­

lysable and is destroyed by heat (60° C), strong alka­

li and acid precipitated by half saturated solution of 

ammoniU11 sulfate . 22 

The pressor agent produced by action of renin with 

plasma {angi0tonin or hypertensin) has been isolated 

and synthesized as an octapeptide which is heat and 

acid stable and destroyed by oxidizing agents and 

forms a crystall ine salt with oxalic and picric acids. 

These substances have been used in both human and ani­

mal experiments and va rious results have been report­

ed.20-29-36 

It has been shown that renin is formed and stored 

in the epithelium of t he proximal convoluted tubules10 

and also that t he metabolism of the ischemic kidney is 

reduced.26 This lowers enzym~tic activity and oxidizing 

powers of amines and amino acids which could be a fact­

or in increased renin production or decreases production 

of antirenin substances since the inhibitors of both 

renin or angiotonin appear to originate in the kidney. 
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Pagel.$ has s hown t hat there is increased renin and 

decreased renin activator, decreased angiotonin acti­

vator and increa sed «ngiotonin inhibitor in t he ren.l 

vein after clamping t he renal artery or producing silk 

or cellophane perinephritis, but decreased renin, in­

creased renin a ctivator, increased angiotonin acti­

vator and decrea sed angiotonin inhibitor would give 

a higher effect i ve level of angiotonin. Page17 has 

developed a sclematic for the development of hyperten­

sion due to uni l ateral kidney disease. 

Reduced pulse pressure in kidney 
J, 

Efferent arteriolar constrition 
J, 

Relative tubular ischemic 
J, 

Increased permeability of tubular wall 
j, 

Renin activator + Renin inhibitor + Renin ➔ inert-

substance -,L 

Alpha globulin 
-1, 

angiotonin i nhi bi t or + .angiotonin 1' angiotonin 
~ 

vator from serum pressor substance RBC 
~ 

inert substance 

acti-

BP activators and inhi bitors are from the kidney. 

Taehyphylaxis develops when any step of the the above 

scheme is broken . 
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The effect of hypert ension produced by renal isch­

emia is unchanged by kidney deneration, severance of 

spina l cord in thorasic region, severance of vagus 

nerves, adrenalect omy, splenectomy4, pithing6 or ex­

cision of corotid sinuses.11 

There have been several noted effects of physio­

logic changes due to rena l hypert ension. These were 

carried on by inj ection of renin or angiotonin into 

animals. Hypert ension ca n be ma intained by repeated 

injections of eit her s ubstance until tachyphyalaxis 

develops . 33-36 The method of injection caused differ­

ent responses: i ntravenous caused hypertension and 

proteinuria; intr aperi t oneal caused no hypertension 

and massive prot einurea ,; intravenous with adrenal­

ectomy caused hypertens ion but no proteinuria.28 

Renin and angiotoni n injections also caused in­

creased glomula r filtration rate, increased urine 

flow, increa sed urea chloride3 and sodiUll excretion, 

increased sodium , chlor ide and potassium decreased in 

the extracellular fluid ,7 no change in inul in excret­

ion but decreased diodane and PAR clear ance.12-14-23 

These injections also cause strong muscle contra ctions 

of smooth muscle of the intestine.19 

Plente and Page24 developed a method of analysis 
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of angiotonin-renin presser system which is moderately 

accurate by a time ratio incubation of extracted plasma 

from patient with norma l plasma and then injecting into 

animals and me~sur ement of the hypertensive response 

if they are present. 

Skeggs, et a11JO have developed a method for the 

isolation and assay of angiotonin. The method involves 

drawing of arteria l blood into an ethanol solution 

which stopped the action of the enzymes renin and hyp­

erteninase and precipitates the proteins of the blood. 

The hypertensin or angiotonin in the filtrate was then 

concentrated and purified sufficiently for final assay 

in anesthetized rats. 

With this method t hey were able to isolate angio­

tonin to a level of 0. 01 Goldblatt units. 

In other studies by Wakerlund et all, they showed 

no effect on rena l hypertension from extracts of liver 

pancrease, pituitary, adrenal and gonadotnopins.35 

The hypertension was reduced by administration of 

renal extracts. 36 
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The following are some case histories which show 

a va r iety of methods of diagnosis of ·unilateral kidney 

dis ease with hypertension. 

W.W. 

This patient is a four week old white male with 

an abdominal mass in the right upper quadrant. The 

only other finding was that the child did not void for 

the first t hirty-six hours of life. Since then there 

has been no difficulty with urination, however, there 

was a trace of albumin. 

Examination: Temperature was 98.60. Heart rate 

140; respirations 56. Head circumference 40cm.; chest 

circumference 41 cm.; abdominal circumference 49 cm. 

The patient was a well developed, well nourished 

white male infant in no acute or chronic distress. 

Blood pressure i n the a rms was 146/80 and in the legs 

154/40. Remainder of the physical examination was 

within normal limits, except for the abdomen which 

was obviously enl arged . A mass was palpable, which 

occupied most of the r i ght side of the abdomen. The 

margins were fair ly well defined and the mass seemed 

globular. It was thought to be a fairly firm mass in 

consistancy. Peripheral pulses were normally palpable. 
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Laboratory da t a; Hemoglobin, on admissidn was 

15 grams, WBC 12, 800. Ur inalysis was essentia lly norm­

al, with a s pecifi c gra vity of 1.013 and reaction of6. 

NPN, on admission was 32 mg. %. Repeat NPN 's postoper­

atively, have been 34 mg .% and 30 mg. %. 

IVP revealed no fun ction of right side. The right 

kidney was removed surgi cally and was a multicystic 

-kidney weighing 525 gm. The cysts were thin walled and 

conta ined yellow fluid. There was a small amount of 

kidney tissue present which contained numerous glomuli 

some were fet a l and others hyalinized. The proximal 

tubules wer e normal and dista l tubules were dial«ted. 

The postoperative course was uneventful except 

that his blood pr essure was 160/50. Three months after 

operation his blood pressure was 106/30 and after five 

months it was ~0/ 60. 

This case represent s unilatera l renal disease 

causing hypertens ion which developed in less than 

four weeks of pos tpart um life. It also shows an in­

teresting finding in t hat the blood pressure did not 

f a ll immediately after surgery but fell gr adua lly over 

a period of three months. This may represent the in­

ability of the youthful system to respond immediately. 
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HB 

This is a 61 year ol d white female who seven months 

ago had a blood pr essure of 160/94. She developed se­

vere headache three weeks ago and also left abdominal 

pain. There were no other complaints except nausea and 

frequency. 

Examination r evealed grade II retinopathy and 

blood pressure of 230/140 to 250/150 and urine out­

put of 12-1300cc daily. 

Urinalysis revealed a 3 plus albumin and 2 plus 

white blood cells and 1 plus granular and cellular 

casts. Complete blood count revealed white count of 

21500/cu mm. Serum electrolytes were as follows: 

sodium, 134meg/l; chloride, 75.2meg/l; potassium, 

J.Smeg/1; carbon dioxide 2SmM/l and blood urea nitrogen 

13.2meg %. 

PSP excretion revealed 6o% excretion in the first 

hour and urea clearance of SJ% in one hour . Intra­

venous pyelogram revealed no function on the left side 

and showed that t he lef t kidney was small and the 

right kidney was enlarged. 

Retrograde pyelogram revealed bifid renal archi­

tecture and small left kidney with right kidney en­

larged. Aortagrams revealed complete occlusion of left 

renal artery. 
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The left kidney was removed and at operation there 

wa s no plusation of the left renal artery. There was 

considerable calc i ficat i on of the abdominal aorta. 

Pathologic examin. tion r evealed a small kidney(70gm) 

with a capsule whi ch str ipped easily w1th smooth sur­

face. The glomerli were normal with a few hyalinized. 

The arteries were thickened with bloth medial and in­

timal thickening. 

The post operative course was uneventful with the 

blood pressure r anging between 160/80 and 190/100 

which is approxima tely the level seven months before. 

This case represent s a case of essential hyper­

tension with sudden ons et of malignant hypertension 

probably due to occlus i on caused by arteriosclerous 

a nd thrombosis. The fi ndings are all compatable except 

for the finding of low serum chlorides which could be 

due to a loss thr ough t he kidney. 

EF 

This thirty-nine year old white female eighteen 

months ago had an abor tion at fi ve mopths gestation 

and had associat ed na usea and hypertension. This con­

dition was cont r olled by medicati on a~d low sodium diet 

until four weeks ago when she developed convulsions of 

Jacksonian type . She was semi comatose f or nine days. 
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Since then she has had some syncope and diplopia. She 

has had albuminur ia and recently developed frequency 

and hypertension of severe degree. Intravenous pyelo­

grams of eighteen months ago revealed good bilateral 

function. 

Examination r evealed lateral nystagmus with grade 

II retinopathy and an old hemorrhage in left fundus. 

The blood pressure was as follows; right arm-170/110 

left arm-240/108, right leg 248/110 and left leg-258/110 

the liver was down 4cm. below right costal margin. The 

daily 1.U' i ne volume varied from 22-4100cc. The urine re­

vealed 4 plus albuminuria with 1.9 gm albumin for 

twenty-four hours. 

PSP s howed R L 

15 min. 1.3cc 7cc 

30" .lee 4cc 

45" .2cc 4.8cc 

The twenty-f our hour excretion of: 

sodium 1240mg 122mg 

potassium 112mg 48mg 

Complete blood count revealed white count of 1170/cu, 

mm and electrol ytes of sodium, 130.0mg/l; pot~ssillll, 

3.0mg/1; chloride, 82 . 0mg/l and carbon dioxide, 25mM. 
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Intravenous pyelogram revealed decreased function 

on right and retrograde pyelogram showed normal arch­

itecture except f or sma l l right kidney. The right kid­

ney was removed and it was noted that the right renal 

artery was small but pul s ating. Pathologic report 

showed a small kidney(76gm) with easily stripping 

capsule and ecchymosis of kidney surface. The affer­

ent and efferent arteri es had thickened walls and 

na r rowed lumen and some occluded and numerous organ­

izing thrombi in the vessels. Many glomeruli were 

fibrosed. The tubules were compressed with degenerated 

epithelium. 

The level of blood pressure dropped immediatly to 

hypertensive levels and gradua lly rose to 130/70-

140/85. A rechec~ four months later revealed pressure 

a t same level. 

This case represent s an eighteen month history 

of hyper tension and uri na ry findings with development 

of nephroclerosis and of find i ngs of decreased urine 

excretion and increased sodium and potassium excretion 

which according t o Howard et a l would be a poor prog­

nosis. She may revert and develpp hypertension later. 

She has responded well during the four month followup. 
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Howard et a1113 made a through ~urinary study of 

patients with benign es sential hypertension, hyperten­

sion with bilateral rena l disease, hypert ension allev­

iated by nephrect omy and hypertension unrelieved by 

nephrectomy. He f ound a difference in the s plit rena l 

studies which demonstrated equal levels of urine and 

electrolytes from ea ch kidney i n essential hyperten­

sion and hypertension with bilatera l ren. l disea se. 

In patients wit h hyper t ension a llevi ated by surgery 

he found decrea s ed ur i ne f ormation - nd dec r eased sod­

ium and chloride -excret i on of invol ved kidney as com­

pared with the ot her s i de. With the pa tients unrelieved 

by surgery he demonstrated decrea sed ur ine formation 

on t he involved side but increased sodium and chloride 

excretion from kidney as compa red to the other kidney. 

He s peculated from these f ind i ngs t ha t he can pr edict 

the results of nephrectomy before surgery. 

In .tnis study and a n earlier one14 he reported 

the pathologic f indings of the surgica lly removed 

kidneys. He found tha t in most ca ses there was 

significa nt tubul ar at rophy present. The presence of 

dilated thyroid- like t ubules in the kidney denoted no 

i mprovement of t he hypertension following nephrectomy. 
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Renal hypertension is a proven entity and invol­

vement of one kidney has been shown on several occ~s­

ions. 

The diagnosis of unilateral kidney disease should 

be thought of when hypertension occurs in a young per­

son with no family history of hypertension, sudden on­

set of hypertension with high diastolic pressure, or 

essential hypertension with recent malignant hyperten­

sion. Other findings which are found in a majority of 

cases are frequency, nocturia, headaches and loss of 

visual acuity . There s hould be leukocytosis in mild 

form and varing degrees of albuminuria. 

The diagnosis can be determined by decreased size 

of one kidney, decreas ed function of one side and the 

size on IVP with a normal retro grade pyelogram. The 

IVP may show norma l function but split studies of the 

kidney show a decreased excretion of dye, sodium and 

chloride on invol ved s i de. Aortagrams are diagnostic 

in cases of blockage of arterial blood flow to the kid­

ney. 

The renogram is fundtional in screening individu.i.ls 

with hypertension. 

There have been recent advances as to the cause of 

renal hypertension. Angiotonin which is produced by 
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action of renin with a lpha globulin portion of blood 

to form angiotonin. Angiotonin is the presser sub­

stance and acts by va s o constriction apparently on 

smooth muscle wi thout any nervous component. 

There has been recent isolation of angioyonin 

from blood of hypertensive animals which is diagnostic 

of level of angiotonin in the blood sample. 
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