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CHRONIC NEPHRITIS AND ECLA~WSIA. 
TIIE conditions mentioned in the title of my  paper are all inter- 
related. W h e n  a woman with chronic nephritis becomes pregnant, 
if abortion or miscarriage does not occur, she may eventually suffer 
from accidental hzeniorrhage or may become eclamptic or ursemic ; 
in accidental hzemorrhage, albuininuria may appear and  eclampsi- 
arise, even when no evidence of previous renal aberration existed ; 
in eclampsia, pure and simple, the urine often boils solid. In  
all thrlee, the kidneys are implicated or may become implicated; 
and  in all three, the renal state participates in the development of 
a toxzemia. While,  however, the complications of pregnancy in 
women with chronic nephritis are naturally and rightly attributed 
largely, or mainly, to the state of the kidneys, a toxzmia following 
accidental hzmorrhage is imputed to a cause other than renal 
insufficiency; and the same is the case with eclampsia. In 
eclampsia, though renal lesions are common, they are so often 
out of proportion to the severity of the convulsive attacks that 
it is conceived that the renal state has no direct relation with the 
toxemia.  If eclampsia is dependent on  renal insufficiency, the 
renal lesions, it is argued, should be commensurate with the 
clinical picture. 

It is, holyever, clear that the kidneys are a luays  implicated in 
eclampsia, and that their enforced inactivity plays a large part 
in the development of con\~ulsions. Whatever the structural state 
of the kidney, oliguria o r  anuria always occurs with eclampsia, 
and this functional incapacity precedes the eclampsia. Though 
the convuls iox may still further impair the kidneys and convert 
an oliguria into an anuria, a diminished output of urine always 
precedes the fits. T h e  outstanding phenomenon of pre-eclampsia 
is :I diminished output of urine ; eclampsia and diuresis are inconi- 
patibles. Conversely, the basis of all treatment is to get the 
kidneys to act, all experience teaches that i f  this happen, the 
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patient will get  well.” How, then, can deficient eliminating 
powers of the kidneys be dismissed as  a eause of eclampsia? 

LTtlhappily, tlie microscope has misled observers. T h e  
discovery post-mortem that the kidneys may show little cellular 
change is not evidence that the kidneys were working efficiently 
during the fatal illness ; it simply demonstrates that the renal struc- 
ture has not been greatly damaged. If  an  anuria be induced rapidly 
and if fits and early death ensue, how can one expect the kidneys 
to show evidence of marked disease ? T h e  microscope displays the 
dead or dying cells, it does not show the cells that were wounded or 
thrown out of action. In the same way, the (reputed) occasional 
absence of albuminuria is disconcerting, but the failure to find albu- 
min does not indicate that the renal output is normal or sufficient. 
T h e  existence of albumin in the urine of pregnant women per se is 
of little moment, it suggests that the kidneys are not normal-it 
indicates that a worse condition niay arise, and is therefore impor- 
tant, but the point that matters is whethLer the kidneys are remov- 
ing from the blood the waste products in  siifficient amount per 
i lni t  of time. I f  the \\.oman is passing plenty of water, however 
much albumin i t  contain, we may suppose this is so. T h e  diminu- 
tion in the excretion, the passage of an insufficient quantity each 
twenty-four hours, not an albuminuria, is the great danger sign. 

T h e  fact that when chronic nephritics become pregnant, 
they rarely become eclamptic, re in forces the opinion that 
eclampsia depends on some other factor than inefficient kidneys, 
and this certainly is so. Eclampsia does not depend only on 
inefficient kidneys: it depends a s  well on an  inefficient liver. 
I$lockage of both ureters or removal of the only kidney does not 
produce eclampsia-nor does stasis in the renal veins. That  the 
liver is gravely affected in eclampsia is admitted. If poisons 
irom the intestinal tract get  into the systemic blood unchanged, 
and i f  the kidneys cannot remove these poisons sufficiently 
quicltly, eclampsia results. These are the essential factors con- 

On the 
seveilth day, the excretion of the urine had become abundant, but the 
oederna remained unaltered, Cheyrie-Stokes breathing appcirecl and the 
patient died. There had been only one fit, half an hour after delivery, :itid 

this had beell followed by aiiiii-ia for four days. Post-morteiii : extensive 
rlecrosis of the renal cortices, and a peculiar necrosis o€ the spleen were 
found. T l ~ e  liver, apparently (macroscopically and microscopically) \vas  
normal .I* 

+The specific gravity of the urine in relntion with the amount passecl 
p r  day is obvio1;sly an important sign of rctial efficiency : Fishlierg regards 
it as a reliable test of renal function. “As is well known, tlie mnxiiiiuiil 
sFcif ie  gravity of the urine falls progressively as the kidney fails and 
foriiis a nieasure of the functional capacity.”7 

“Geipel reported a case, diagnosed cliiiically as eclampsia. 
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cerned in eclampsia. Other factors, possibly, come into  play-^- 
such a s  the waste products produced peripherally, in the striated 
muscles, under certain conditions, but these are  subsidiary, 
and may be neglected. If, then, in chronic nephritis the liver 
is normal or sufficiently normal, and  the \\oman becomes pregnant 
and the liver remains adequat,e, \vhy should eclampsia be expected ? 

Whether  in chronic nephritis, apart from pregnancy, the liver 
is normal, I do not know; Saint-l3laise speaks of “la foie 
B r i g h t i q ~ e ” ~ 5 ;  but in tnost cases tlie organ seems adequate. 
In  spite of that, chronic nephritics, when pregnant, occasion great 
concern. Not eclampsia-not an hepatic disability-however, 
is feared, but exaggeration of the renal condition and especially 
abortion or  miscarriage. In order that term may be reached or  
a viable child be born, constant and  careful supervision is 
necessary43. How differ<ent from this is the ordinary case of 
eclampsia--occurring as a rule in a young, previously healthy 
primigravida, who up  to the attack has been busy, active, and 
running her house. If in the latter case, the manner of living- 
by restricting the blood flow through the liver and  kidneys-is 
the cause of the eclampsia; in women with chronic nephritis, 
spending their days on a couch or in bed, the acute liver abnar- 
mality from such cause is prevented. Why, then, be surprised 
that such women escape eclampsia ? 

I t  is true such a woman may become “ur=mic”-chronic 
nephritics, apart from pregnancy, blecome uraemic.” But if the 

*It seems necessary here to attempt a definition of “urceiiiia.” I)e 
Wesselow gives Volhard’s classificaiion4s : ( I )  Ti-ue UrEmia ; (2) Pseiido- 
UrEmia’; (3) Mixed Urzmia. 

The symptoms of true urzmia are weakness arid wasting, gastro- 
intestinal disturbances, liability to infection, iiiotor,$ype~excitability, aiid 
hyperpncea. “True urzmia is frequently a singularly undramatic condition, 
and is, in many instances, itidistiiiguisliable from the so-called latent 
urzmia which follows bilateral calculus suppression. or cortical necrosis 
of the’ kidneys.” There is nitrogenous retention, and, de Wesselow adds, 
phosphate retention. The blood-pressune may be raised. The actual 
cause of death is unknown. 

The symptoms of pseudo-urmnia, or “eclainptic pseudornrmnia,” arc 
headache, vomiting, slow pulse-rate, and generalized conrulsions. The 
patient may lapse into coma witliont preceding convulsions. “The  
symptoms of ,the condition, whether occurring i n  connesion with acute 
nephritis or with true eclampsia, are the same.” The blood is dilute. “In 
contra-distinction to true u r ~ m i a ,  the blood-iirei content i s  not appreciably 
increased, and phosphate retention .is absent . . .” 

Mixed urmnia is a mingling of these two. “In suhacute nephritis the 
two types of urEmia may coexist, arid this fact has, in the past led to 
considerable confusion.” There are raised blood-pressure, hydrmnia, 
convulsions, retention of nitrogeiioiis w:iste products and phosphates. 
(de Wesselow39). 
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chronic nephritis is so bad a s  to render urzmia  likely, pregnancy 
will scarcely occur, or, if it does, will not continue. If, then, a 
woman with chronic nephritis becomes pregnant and  the preg- 
nancy continues and she becomes convulsed, the convulsed state 
must be attributed to the pregnancy, and  the nephritic state be 
regarded as a predisposing or even precipitating cause. From the 
clinical point of view, these cases differ not a t  all from eclampsia, 
and according to Whitridge Williams are to be treated “along 
the same general lines.”42 Possibly, eflicient treatment before the 
fits-rest in bed and proper diet ---such a s  we give in pre-eclampsia 
and should give i n  nephritic t o x ~ m i a ~ ~ - w o u l d  prevent the ‘‘urz-  
mia.” Clearly, if a patient with chronic nephritis and  a good 
abdominal wall or a uterus larger than normal for the time of preg- 
nancy (e.g., with twins), leads an active life, a liver defection may 
arise, as may an exaggeration of the renal difficulty. In  such cases, 
the post-mortem shows not only signs of an old-standing nephritis, 
but also recent pathological changes identical with those found in 
eclampsia are present. Possibly liver changes occur, also in line. 
Necrotic changes may indeed be absent,42 but it must be remem- 
bered that even in ordinary eclampsia, the liver lesions, like the 
renal, are variable. In a case of eclampsia complicating concealed 
accidental hzmorrhage reported By Couvelaire,* the liver was 
simply pale, and microscopically no lesion pathog-nomonic of 
eclampsia was found. Kehrer discussing Geipel’s case of anuria, 
m-hich also followed premature separation of the placenta but in 
which no eclamptic phenomena appeared, stated that cases of 
eclampsia occur without liver changes, the poison affecting 
especially the cerebral cortex.’5 Recovery of the liver is also a 
possibility, and seems t o  explain the apparent normality of the 
organ in Geipel’s second case i n  which, seven days after the only 
fit, death occurred.ln 

The differentiation between eclampsia and urzemia clinically 
is a’fine point, and often impossible. The  progress of the patient 
after delivery may have to decide it. If the blood-pressure and 
urine become normal “by the end of the second or  third week,” 
t h e  convulsions are imputed to have been eclamptic, otherwise, 
urremia was the ca~use.42 R u t  if  a pathological process result 
in changes which persist, how can it be considered as 
different in nature from a pathological process, prbducing an 
identical clinical picture and similar underlying changes from 
wliic-11 complete recovery occurs ? Does the fact that 1,esions in 
the one existed before the attack, while in the other they did not, 
affect the issue? ’ Rut lesions which persist do  not al\\ays seem 
t o  Ilove existed prior to the illness. It is true that in eclampsia 
the kidneys frequently, perhaps usually, recover, hut  it is also 

history-of-obgyn.com



71 6 Journal of Obstetrics and Gynzecology 

true that eclampsia may determine persistent renal changes \ \ i t11  
all their results (high b l~oci -pressure)?~~ so also, in chronic- 
nephritis, pregnancy tends to leave the kidneys lvorse. Whitridg-e 
Williams states that if  a pregnant \vonian \vith chronic nephritis 
is not seen “until after t h e  onset of convulsions the condition i:l 
usually mistaken for eclampsia”; but the only proof he gives 
that the condition is not eclampsia is that after delivery the blood- 
pressure remains high, and albuminuria with casts continues. 
The  occurrence of retinal hzmorrhages and alhuminuric retinitis 
may indeed help in tlie differentiation, but “ i t  is to be remembered 
that such lesions occur only in a fraction of the cases of nephritic 
toxemia,  so that a negative finding by no means precludes its 
existence. ’ ’‘2 

I n  the endeavour to distinguish between these two clinicai 
states, emphasis has been laid on the state of the blood; and  
broadly speaking, we may say that t h e  blood piciures are  differmt. 
In eclampsia, the non-protsein nitrogen o f  the blood is not grearly 
raised,” in uramia,  the increase is marked. And it  is thought 
that because in eclampsia, the non-protein nitrogen of the blood 
is only slightly different from the normal that eclampsia is not a 
uramia-is not due to an increase of waste products in the blood, 
and not due to a primary defect oi’ the excretory organs. In 
chronic nephritis, it is argued, the non-protein nitrogen of the 
blood is greatly raised, but these patients inore oftsen abort than 
become ‘eclamptic ; in eclampsia, the non protein nitrog-en of the 
blood is onlv slightly raised, yet convulsions appear and  domi- 
nate the picturte. 

T h e  non-protein nitrogen in the blood does not represent 
the sole waste product i n  the blood; the kidneys play an 
essential part in maintaining a sufficient alkalinity of the blood, 
and in doing this excrete various bodies. -\part from this, 
there are great differences between the.woman already the subject 
of chronic nephritis \vho becomes pregnant, and the healthy young 

“That the non-protein nitrogen in the hlood in toxzinic pregnancj 
raised seems certain : see Killinn and Sherwin , 1 G  Caldwcll and 1,ylcS and 
de Wesselow,~8 Maclrenzie \Vallis,37 however, states that no striking 
deviations from normal pregnancy occur ; Plass,31 states that “these consti- 
tiients are usually, hiit not invariably, increased above the normal pre~-na i~cy  
values, hut less fi-equently exceed tlie coniiiiotily accepted standards for 
uon-pregnant individuals . . .’J 

Rut if ail individual is working and eating and the excretory organs 
are inefficient, an increase of the non-protein nitrogen in the blood wonld 
seem a reasonable expectation. “\Vith few exceptions, defect of the urea 
excreting power of t h e  kidneys appears to lie the rule iti cases of the 
toxmnias of pregiancy, . . ,‘J (tle \Vcsseloiv.3x) 
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woman, who being pregnant, becomes the subject of a preg- 
nancy toszniia.  In  the one, the non-protein nitrogen of the 
blood is already raised ; in the other, the non-protein nitrogen of 
the blood is normal. In the one, the cerebral cells, Iiavle already 
become accustomed to a raked percentage of the non-protein 
nitrogen in the blood; in the other, the cerebral cells are strange 
to such a rise. T h e  question of adaptation plainly conies in herme. 
An individual habituated to  morphia, aicohol, or arsenic, is 
unaffected by doses of these poisons to which the unhahituated 
readily responds. T h e  babe in arms, upset by food, becomes 
convulsed ; the non-pregnant adult, upset by similar cause, usuall! 
suffers simple headache and malaise. In normal man, on an ordi- 
nary diet, the blood urea varies from 2 0  to 40 mg.  per IOO c.cm. of 
blood; hut  in elderly people it may reach 50 mg. or more “n-ithoiit 
any definite evidence of renal disease apart  from senile changes” 
(Maclean’B)-i.e., without apparent effect. And if the result of 
acute nephritis, e g . ,  from scarlet fever, is a “pseudo-urxmia”” 
(de W8esselow39), the non-protein nitrogen of the blood must be 
less than in cases of urEmia caused by chronic nephritis; but the 
convulsions in the former, according to de Wesselow, are more 
severe than those in the latter. Thus,  the fact that the marksed 
rise of non-protein nitrogen i n  the blood in pregnant nephritics is 
ineffective in producing convulsions, does not invalidate the con- 
ception that when pregnancy occurs in a healthy young and strong 
nullipara, a slight rise of the non-protein nitrogen in the blood 
may result in eclampsia. 

Moreover, the non-protein nitrogen of the blood is not a homo- 
geneous substance ; i t  represents the nitrogen contained in several 
very different non-albuminous bodies. Some of these, such as 
ur,ea, whatever their percentage in the blood, are perfectly harm- 
less,? others (perhaps certain amino-acids, or other nitrogen- 
containing bodies), even in small doses are noxious.$ T h e  
headache and malaise of bilious attacks and also those of pre- 
eclampsia shou. that some or other product of certain food-stuffs is 

*See footnote p. 714. 
?Increase of iir.ea in the hlood must affect the osmotic pressure of the 

hlood (Gram, 12), and thus havc various influciices For esampl.e, it  must 
increase the absorption of all sorts of bodies from the gut and thus tend 
to induce headxche, malaise and even coiirulsions. 
; (I . ~ . there is no eridenre that the nitrogenotls waste-prodncts exert 

any toxic iiiflirence upon the organism, . . . (Their) retention . . .is n w e h i  
guide to  the degree of renal damage present, hut in itself is apparently 
harmless; . . . ”39 Riit neither cle Wesselow~9, nor Macleanls consider in 
this respect the effect of any other rion-protein nitrogen hody i n  the hlooc! 
than urea. 

B 
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noxious. If ,  then, the non-protein nitrogen in the blood is greatly 
raised, and if this rise is due to the accumulation of harmless 
bodies, such as urea, the patient naturally remains unaffected : 
but if the non-protein nitrogen in the blood is only slightly 
raised, but the increase is due to noxious bodies, the patient is 
not likely to remain unaffected. This seems to explain the apparent 
discrepancy between the increase of non-protein nitrogen in the 
blood and the reaction of the patient in these two types of case. 

The noxious non-protein nitrogen bodies arise mostly in the 
gut  and on absorption are destroyed by the liver, being converted 
by the liver into some harmless substance, possibly urea.3e 
They also probably arise to some extent at least and under certain 
conditions in peripheral tissues, which tissues, apparently, how- 
ever, have the power of destroying them, just as they have the 
power of converting unwanted amino-compounds, brought to them 
in the blood, into urea (Folin and Denniss). In  this respect, it is 
interesting to note that i n  such a low vertebrate as the frog, the 
products of the muscular activity of the hind limbs-those used 
in locomotion and thus on which the preservation of the animal 
depends-pass in part through th'e kidneys, but in part through 
the liver-by way of the renal-portal vein. Otherwise, they pasb 
by lymphatics straight to the lungs. This indicates that muscular 
activity, in the absence of a good respiration, produces waste 
products inimical to t h e  host; and thus, that the effect of peri- 
pheral metabolism in man must not be lost sight of in considering 
such a question as eclampsia. In warm-blooded vertebrates, 
the renal-portal vein does not exist, being unnecessary ; the 
increased oxidation in the periphery doubtless was the cause of 
this disappearance, as it is probably the cause of the con- 
version of dangerous non-protein nitrogen products into urea 
or some other harmless body at the place where these bodies %re 
formed. Possibly, during the fits of eclampsia, not only sarco- 
lactic acid, but noxious nitrogen-containing products are let loose 
and entter the circulation, and play their part in the advance of 
the disease. 

W e  are not considering the effect of eclampsia, however, but its 
cause; and the increase of non-protein nitrogen in the blood in 
relation with this.  In chronic nephritis, the liver is, apparently, 
normal and the g u t  is the great source of noxious non-protein 
nitrogenous bodies, therefore since the liver converts these noxious 
bodies into harmless ones; a rise of non-protein nitrogen in the 
blood without convulsions, cannot be very surprising. In the pre- 
eclamptic state, the liver is not normal, it is not working as it 
should, and if noxious products from the gut get into the portaI 
yein they stand a good chance of entering the systemic Flnnd 

Journal of Obstetrics and Gynaecology 
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unchanged-passing either through the liver itself or by way of 
anastomotic channels. If up to this moment, the kidneys have been 
working fairly well, but now also strike work, even a small rise of 
non-protein nitrogen in the blood may be effective in causing 
convulsions. 

By 
uraemia,” I mean a pathological state, characterized by a rise, 

however slight, of some nitrogenous waste or by-product in the 
blood, due to impairment of the liver or kidneys or  of both. T h e  
definition is unaffected by the variety of the waste o r  by-product, 
provided it come from protein, whether of endogenous or exo- 
genous source, nor does its amount matter. T h e  conception of 
urzmia at present held by most writers is simply that of the 
terminal stage of a long-lasting disease, but to recognize urzmia 
first at  this stage helps no one. To-day’s diagnosis of urzmia  from 
its terminal symptoms and  s igns is  comparable to diagnosing a 
case of carcinoma of the breast only after a large lump, fixed to 
the chest wall, with extensive lymph-gland involvement and with 
widespread metastases, is present ; such a definition is worse than 
useless. Defective kidneys, plainly, must tend to produce uraemia, 
bat  uraemia frequently is prevented by prolongation of the renal 
activity a t  the lower level of efficiency, the incapacity for pro- 
ducing a highly concentrated urine being compensated for by a 
corresponding polyuria ( F i ~ h b e r g , ~ ) .  Thus,  the kidneys work 
overtime, when, if they were normal, they would be resting. In 
the pregnant woman, a curtailment of the renal activity, of which 
a diminution in the output of urine is an indication must result in 
urzmia.  If the liver be healthy, it may matter little, but if the 
liver be inactive, t’hen instead of harmless non-protein nitrogenous 
bodies accumulating in the blood and tissues, noxious ones enter 
the organism. 

Th i s  opinion is based on what happens when a dog with an 
Eck’s fistula is given meat,29 and on the well-known effect 
of food a s  a precipitation of eclampsia.* T h e  former, 1 think, 
shows that some non-protein nitrogenous body is responsible for 
the convulsions : the intoxication, apparently, is not simply an 
acidosis.29 Rut whether the convulsions of pregnant women 
are due to a rise of this, or to  an increase of some other 

Personally, I believ’e that eclampsia is simply a uraemia. 
( (  

*It is interesting to find that Van Slyke, in his experiments on dogs, 
in which he injected a solution of amino-acids inttave~iously, found that 
an over-dose in one case produced a convulsion with subsequent death.’ The 
heart weakened before the injection was finished. The dog was a female 
in the early stage of pregnancy and had been kept on a protein-free diet 
for nine days before the expetinlent.:i6 (Exper. 4 ,  p. 224). 
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waste product in the blood, does not greatly matter. Thce essential 
point is  that eclampsia is caused by an  inability of the liver and  
kidneys to function adequately, because these organs are com- 
pressed ---during posture and during sleep a t  night,24 and especially 
by moveinent to  the extent that the blbod-Now through them is 
impaired. This is the point that matters;  for if it be true-if the 
facts fit---we become immediately masters of the situation ; we can 
tell in which tj-pe of individual eclampsia is likely to occur, can 
warn predispostld individuals and more readily prevent the disease, 
and we shall know best how to treat it. In certain cases, no con- 
vulsions appear during the' pregnancy ; but the labour so further 
upsets the viscera that during the puerperium eclampsia is induced. 
How often in the early puerperium the administration of food pre- 
cipitates the disaster, 1 do  not know, but I know of one fatal case 
caused, in my opinion, by gruel. After labour, a woman requires 
rest, not food;  and especially if there has been any suggestion of 
visceral difficulty or disorder. 

In 1913 ,  
1 showed that the intra-abdominal pressure is increased in preg- 
nancy, more especially in first ppegnancies ; and that this depends 
on the rapid enlargement of the uterus, and  the response of the 
abdominal \ ~ a l l s ~ ~ ;  and in 1921, I sho\ved that the incidence of 
eclampsia, th'e selection of cases by the pathological process, is 
in alignment lv i t l i  the idea-the facts fitting almost exactly25. T h e  
fate of the fat-laden connective tissue within the abdomen during 
pregnancy is confirmatory. T h e  disappearance of the fat in the 
great omentuni, in the peri-nephric tissues,* and in the pelvis 
(Veir, 44), jvith the advance of preg-nancy, as shown by the findings 
a1 Czsarean section and by oth,er inquiry, even in women n.ho 
are n o t  emaciated but on  the contrary possess sub-cutaneous 
tissues \yell laden with fat, demonstrates that during pregnancy a 
force within the abdomen arises, producing in unessential tissues 
an atrophy and tending in others to prevent t h e  hypertrophic 
response so necessary for the well-being of the individual. T h e  
regressive changes in the abdomen produced by pregnancy are 
not limited to the musculatures enclosing the visceral mass ; a~ 
times, they occur also in the viscera themselves, and  a metabolic 
upset, even the appearance of convulsions, is the natural result. 
So also we see that marked variations in size of the full-time child 
occLir ; in primigravidE, the child from this cause is usually 
smaller than in multiparz-successive newborn  babes of any 
healthy wonian tending to increase in size. 

stark.10 
occurs : variations like those of the cliild's size are to he espected, 

journal of Obstetrics and Gynaecology 

I have already given some reason for  this opinion. 

Weipel refers to this particular in one case, thus : Fettkapsel inittel- 
I t  is not supposed that a complete disappearance of fat always 
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Nothing but  an impediment to  the circulation in the abdomen 
can !explain these phenomena of atrophy, inhibition, and 
regression. No one of  the specific toxzmic Iiypotheses of eclamp- 
sia does so, nor does any  one of these hypotheses explain eclampsia. 
In this respect, the conception that the syncytium is inherently 
evil and that its descendants, living or dead, act perniciously in 
this way, is unjust, unwarranted and  untenable; on the face of it, 
i t  is an  absurd supposition. T h e  idea that specific antibodies in 
pregnancy arise and prevent toxatmia has not been maintained; 
the supposition that the endocrine glands, including the breasts, 
by some aberration, occasion eclampsia has no basis in fact." 
Although the milk-fever of cattle, on \vhich the mammary con- 
ception of human eclampsia was founded, and which is an eclamp. 
sia or an eclamptic state or allied to eclampsia, is precipitated by 
a great mammary activity, yet is there no disease, no  abnormality 
c ~ f  the udder. T h e  only feature is the enormous output of 
milk for which these beasts are bred. T h e  milk-fever of cattle 
is explained by a deficiency in function of the excretory organs, 
of the liver and kidneys, occasioned by circulatory disturbances 
\vhicli the physical state of pregnancy and  the great yield of milk 
after labour in these cattle succ!essively determine2H. 

T h a t  aberration in the circulation can occasion a toxzemia i: 
plain. Valvular disease of the heart with loss of conipensatior 
presents a clear example. Wi th  failure of the oentral organ : 
toxaemia arises, obviously of purely mechanical origin. T h f  
toxemia is due to inability of the body parts, especially of thf 
liver and kidneys to function adequately. In the same way, ;lr 
obstruction to the blood flow through visceral parts in pregnancy 
liowever good be the heart, can produce a toxzmia.  I t  also is due 
to failure'of the excretory viscera. Truly,  the two toxzmias are 
different, but so are the ways i n  which each patient lives. The 
one with failing heart is confined to bed and  cannot eat ; the woman 
pregnant, with her heart quite good or  even hypertrophied but 
with viscera about to strike work, is busy and active and  usually 
eats well. I n  fact, a good meal seems often to precipitate the 
disaster. In the same way, Matthews Duncan's criticism (1Ss7)- 
SO often repeated---that ovarian tumours and fibroids often grow 
as large or larger than the pregnant uterus, and seemingly must 
produce as great or greater pressure on the viscera yet do not 
produc-e eclanipsia,6 loses its strength. hlanoniet ric observations 
of tile pressure in the rectum in these respective types, the con- 
dition of the abdominal wall in each, and  the manner of living are 

"Crook seems to think that possibly the toxcmia ol pregiancy is related 
to or caused by aberrant action of endocrine glands affecting the water 
inetaholism of the body.5 
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all different. Women with large ovarian cysts are not busy and 
active, anorexia is a common accompaniment.zO 

Moreover, there is another difference, the blood-pressure is not 
so raised. This certainly is so in cardiac cases, it holds also in the 
others, and makes a big difference. A concomitant, universal, in 
the eclanlptic process is a raised blood-pressure*. That this is so 
has long been known. The older physicians applied ice to the 
head or even douched with cold water the head and bust of 
patients suffering from puerperal convulsions. They noticed the 
throbbing of the carotids and the suffused aspect of the fa*, and 
referred the effect of food, as a precipitant of puerperal convul-I 
sions, to its determining a marked Aow of blood to the head. 
Blundell (1828) even showed that a great determination of blood 
to the head can produce convulsions, comparable in every way 
with those of the puerperal woman. H e  obstructed the aorta in the 
dog and found that’ convulsions occurred; but if he bled the ani- 
mal first, convulsions were prevented.l He compared the convul- 
sions of pregnant women with those of infants due to stomach 
upsets, and mentioned the value of the hot bath in both. The hot 
bath acts as a “diffusible stimulus”-it dilates peripheral vessels, 
and thus detracts blood from the head.l W e  niay add that it also 
relaxes striated muscles-for instance, those of the abdomen, and 
if  the blood-flow through the liver and kidneys is obstructed by 
undue contraction of the abdominal wall, the hot bath, by reducing 
muscular tonicity, must favour the blood flow through these 
viscera previously obstructed in this way, and facilitate their 
functioning. Venesection, perhaps, has more immediate effects in 
reducing blood-pressure, it also seems to act by reducing the 
“strength” of the patient-in which the tonic contraction of the 
abdominal muscles is a factor. Morphia, chloroform, veratrum 
viride, the lateral position, starvation and purgation, and emptying 
the uterus, all act in the same way. They do so either at once or 
in timse, either directly or indirectly or in combined fashion. 
According to Barton Cooke Hirst, the best and quickest way of 
reducing the blood-pressure is by puncturing the membranes and 
letting out the liquor amnii.lq Such an act, from Baudelocque’s 
time to to-day, has been notioed to cut short the convulsions in 
eclampsia. 

Thus, while a rise of the non-protein nitrogen in the blood 
of a pregnant woman may be the exciting cause of eclampsia, it 
acts only if the blood-pressure be raised. The compression of the 
abdominal visceral mass, the rise of waste products in the blood, 

*‘J . . . cases of true eclampsia are said to occur without any definite 
rise in  the blood-pressure. Further investigation is highly desirable.”39 
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and the increase in volume of the blood, a concomitant of preg- 
nancyZ2, are all determinants of this increase. The blood, unable 
to traverse with ordinary facility the abdominal visceral mass, 
chooses channels more open to it-those of the limbs and the brain. 
Thus, the cerebral cells are impregnated with a vitiated blood. 
under greater pressure than normal-and convulsions result. The 
relief of the abdominal compression, by yielding of the abdominal 
muscles, whether caused by the hot bath or the other remedies we 
have mentioned, diminishes the blood flow through the brain, thus, 
though the blood remain for the moment as vitiated as before, 
convulsions cease. But the reason that less blood traverses the 
brain is that more blood now passes through the abdominal 
viscera, including the excretory organs, for the difficulty existing 
before is diminished or removed. Thus does the blood tend to 
become immediately less vitiated. 

Just  as an interaction between the blood flow through the 
abdomen and that through the llmhs and skull exists-as shown 
in the normal by the mechanics of “attention”; in normal preg- 
nancy, by the improvement in physique and the brighter 
mentality ; and, in eclamptic states, by the occasional bursting of 
blood vessels (cerebral hzmorrhage)-so between the several 
visceral parts within the abdomen is the same force in play. The 
idea that the blood supply to different parts is determinted solely 
by vaso-motor control is erroneous. In “attention,” there is an 
increased blood supply to the brain, but this is caused by a 
tightening up, of all the muscles of the body, those of the limbs 
and of the abdomen, not by a contraction of arterioles other than 
those of the brain. The latter, if  it occurred, would result in 
stagnation of blood in the capillaries and veins in the limbs and 
abdomen, and thus less blood than more would be sent to the brain. 
In the same way, Go1111 found that by tying the branches oi the 
abdominal aorta other than the renal, the output of urine was 
increased. This was caused not by the need of the animal, but 
by obstructing the blood-flow through other parts. 

In the abdomen, the blood has only three possible paths-- 
by way of the liver, by way of the kidneys, and by way of the 
uterus. Each of these has some peculiarity. The blood can 
reach the liver in several ways : by the gastro-intestinal path and 
portal vein, by the pancreatic path and portal vein, and by the 
spleen and portal vein. Blood can also reach the liver directly, 
by way of the hepatic artery; and according to Macleod and 
Pearce, in the dog,“ from 26 to 32 per cent. of the blood which 
flows through the liver is derived from the hepatic artery”Ig- 
an opinion which McMaster and Rous21 tentatively accept. 
The arterial blood mixes with the venous portal blood in 
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the hepatic lobules, so that-if the conditions in the dog and in 
man may be regarded as comparable-“about one-third of the 
blood in the liver is arteria1”l9. T h e  kidney reoeives only arterial 
blood, but in  the o r p n  the suppl).ing renal branches divide into 
cortical and medullary arterioles-so that blood entering t h e  organ 
has a choice of two paths. In the pregnant uterus, the placental 
supply,  from its magnitude, distinguishes this path. T h e  volume 
of blood passing a t  any one time through each of these three 
main paths depends for one thing on the several resistances-that 
is, on the resistance in the liver, on that in the kidneys, and o n  
that in the uterus, all of which are conditioned not only 
by thme calibre of the corresponding supplying arterioles (vaso- 
motor control), but also by the compression of the capillaries or 
sinuses into which these arterioles open. 

Thus,  although with diminution of the intra-abdominal 
pressure, the blood f lo\~ through the liver and kidneys is incrleased, 
the increase through each is proportional to the resistance offered 
to tlie passage of the blood through the other j and,  moreover, to 
the resistance obtaining in the remaining possible tract (uterine). 
If the placental circulation should cease (intra-uterine death of 
cliild), more blood will go through the excretory organs and  more 
blood will  go  through the liver or through t h e  kidneys according 
~ r :  circumstances. If  extensive areas of the renal cortices are 
necrosed, or  the block preceding this states persist-so that blood 
cannot get through, more blood will traverse the hepatic tract than 
i f  the renal resistance were less. Thle blood will reach the liver in 
greater volume by one or other of the several ways, but more 
particularly by the hepatic artery, since the aortic pressure must 
be raised and the blood has not to traverse an intervening- capillary 
bed (gastro-intestinal, pancreatic, splenic). In  any case, more 
blood will go through the liver. W e  may thus s u p p o x  thaL 
waste amino-compounds or noxious nitrogen bodies, in the 
systemic blood, will be converted into urea-and at  a greater 
speed than normal;  but the urea, because of the renal state, will 
:&cumulate in the blood” I f ,  on the other hand, the block to the 
blood flow in the kidneys is less, less blood u-ill go through the 
liver and  more through the kidnmeys. A lesser proportion of waste 
nitrogen-containing compounds in the blood will be converted 
into urea;  but the kidneys will continue to get  rid of all such 
bodies. I f ,  however, a block in the liver, comparablme with that in 

*Compare the case of puerperal siippressioti of urine reported by Crook .5 

In spite of the apearance of urine, the urea in the blood rose to a great 
height but there were no convulsions. I believe I a111 right in saying 
that the mentality of these patients is fairly cleat mach more so t h m  after 
eclampsia. And they do not get convulsions. 
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the kidneys \\it11 anuria should occur, the patient will die, for the 
kidneys alone cannot cope with the situation.” When  the block 
is complet,e, neither blood from the portal vein nor from the 
hepatic artery can traverse the organ : acute yellow atrophy 
1-apidly ensues and  ends the scene. In  this case, the vomiting, 
acting tnechanically on a liver already seriously compressed by 
the pregnancy and in many cases further disturbed by the labour, 
seems to determine the disease. Vomiting, when persist(ent, 
renders hepatic activity difficult or impossible26 and  similarly 
militates against renal efficiency2‘. so that ,even if the kidneys are 
good to  start with and an hepatic block favours their supply, they 
rapidly become impaired. 

In eclampsia, the block to the blood-floiv throug-h the excretory 
organs is usually not absolute, so that improvemsent is possible; 
and naturally, with the return of the circulation through these 
parts, they gradually begin to work again-and in a manner 
depending on the state of their cells. T h e  liver, we are told, is 
capable of rapid regenerntion2l3 2 3 1  34, the kidney also is capable 
of r e c ~ v e r y , ~  T h e  r,eturn of these organs to the normal explains 
t l i r  patient’s recovery--just as an incomplete return explains the 
persistence of ill-health. LTnder faiwurabk conditions, the vitiated 
state of the blood tends to abate and ultimately to disappear. T h e  
return to the normal, however, is not uncomplicated. I t  has been 
shown that during early convalesence from toxzmic states 
the nitrogenous non-albuminous constituents of the blood rapidty 
increase but as  rapidly fal130, and that this happens particularly 
in cases with marked Moreover, the more favourable 

*\?rillcox lays stress on the “tosiphylactic function” of the liver, a 
function which, he says, “has not been sufficiently recognized.’ “The liver 
is the organ which is mainly responsible for remomving poisons, whether 
exogenous or endogenous, from the blood stream. It is the main protective 
organ of the body from poisoiis of all kinds, . . .”41 If arsenic be taken 
by the mouth, it is found in the liver ; if “xi-senobenzol deri\ati\-es be given 
intravenously and death occurs within a few days, a large proportion of 
the poison will be found in the liver.”40 

The latter statement is interesting and seenis to indicate that much inore 
blood goes to  the liver by the hepatic artery than is conimonly imagined. 
Thus, with both kidneys out of play, thc blood is still purified-which 
explains how i t  is that life may continue almost unaffected for several days 
(commonly ahout ten). Rut with both kidneys iiitact and the liver out 
of play, the wholc picture is diffei-ciit : poisons rapidly accu1iiul:ite in the 
blood, and the patient cannot live one day. “Qnitc recently, Maim arid 
others2 of the Mayo Clinic have succeeclcd in the operation of extirpation 
of the liver in dogs. A preparation lasting three months is required, and 
then \rhcn the operation of extirpation is completed, the animal only lives 
for twenty-four hours as a inaximum, and probably much less, life being 
maintained for this short period by glucose injections.” (Willcos41). 
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prognosis of eclampsia with cedema than in cases without edema, 
has been commented While the latter has been supposed 
to indicate that something harmful is locked up in the e d e m a  
fluid, the former has been brought forward as an additional 
evidence against the visceral conception of eclampsia. But the 
rise of non-protein nitrogen in the blood with subsidence of the 
fits and an improvement in th'e patient no more shows that an 
impairment of the viscera is not the cause of eclampsia than do 
the other arguments advanced against this hypothesis which we 
have mentioned. In the normal, with the involution of the puer- 
peral uterus, a similar but slighter rise of non-protein nitrogen in 
the blood occurs. Longridge at least has shown that the excretion 
of total nitrogen in the urine rises considerably on the fifth and 
sixth days of the puerperium, and continues so at a high level 
for some days; this he attributes to the involution of 
the uterus1'. I t  seems a fair deduction to suppose that during 
this time the non-protein nitrogen of the blood is incrleased. i n  
toxaemic cases, the question is whether during early convalescence 
chemically innocuous or noxious nitrogen-containing bodies are 
thrust into the circulation ; and, if the latter, whether the liver can 
deal with them, Hut how after eclampsia the tissue cells react, 
and how edema  exerts an apparently favourable influence on 
toxaemic patients, wrapped up as these questions are with the 
cause of e d e m a  and of its subsidence, are problems which for the 
moment may be left. Wha t  is certain is that if the blood 
pressure is falling or is normal, if  the output of urine is increasing 
or is abundant, and if no sign of impairment of hepatic activity 
such as jaundice or vomiting exists, the patient presents a picture 
of continued improvement or is smiling and appears perfectly well. 

The facts of chronic nephritis in pregnancy rather support this 
conception. The common observation that chronic nephritics more 
often abort or miscarry than become eclamptic shows at least that 
autolytic products arising in thle placenta are not the cause of 
eclampsia-for if they were, chronic nephritics of all pregnant 
women should most often become eclamptic. The efficiency of 
the liver saves these patients from ezlampsia; the insufficiency of 
the placenta, become haemorrhagic and infarcted, explains the 
abortion or the miscarriage. The cause of such change in chronic 
nephritics is of easy explanation : th'e high blood-pressure in the 
systemic arteries is felt in the chorionic or placental sinuses, the 
walls of which, unable to meet such pressure, give way. i n  cases 
that go to term, we may suppose that the change in the kidneys 
is not very advanced, the rise of blood-pressure is not great, and 
perhaps that the walls of the placental sinuses are stronger than 
normal. Adherent placenta has yet to be explained. Possibly an 
explanation of it may be found in some such way as this. 
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Chronic Nephritis, Accidental Haemorrhage 
and Eclampsia. 

By R. H. PARAMORE, M.D. (Lond.), F.R.C.S. (Eng).  

Hot%. Gynczcologist, Hospitul St. Cross, Rugby.  

ACCIDENTAL HZMORRHAGE. 

Argument- 
Accidental hzmorrhage is generally attributed to a toxzeniia. T h e  
author considers that this view is wrong. H e  reviews the litera- 
ture briefly, and  points out fallacies in reasoning and  deductions. 
He believes the rupture of placental sinuses is produced mec- 
hanically, and that all the consequences of accidental hzmorrhage 
are due to the bleeding. T h e  factors in play are the general (aortic) 
blood-pressure, the pressure of the blood in the placental sinuses, 
and the pressure of the liquor amnii. He outlined his conception 
a t  Manchester (1927) .~ l  T h e  argument boils down to a consider- 
ation of the placental circulation and  of the factors causing vari- 
ations in that circulation. Here the subject is introduced, and  an 
argument developed from the general point of view which indicates 
that neitlier accidental hzemorrhage nor eclampsia 'is due to a 
specific toxrttmia. W h e n  accidental hzmorrhage occurs in toxaemic 
states, it is not the toxzeinia which causes the rupture of the pla- 
cental sinuses, but the raised blood-pressure. 

I .  INTRODIJCTION : ACCIDENTAL I-IBMOKRHAGE AND THE PREG- 

T h e  effect of clironic nephritis on the uterine contents leads us  
naturally to accidental hzemorrhage, for accidental hzemorrhage, 
however it affects the woman, is simply a haemorrhagic state of the 
ovum on the grand scale. Thus,  
accidental hzemorrhage occurs in women the subject of chronic 
nephritis ; indeed, according to some, chronic nephritis, in some 
degree or other, is always the cause of accidental haemorrhage. 
I n  chronic nephritis the systemic blood-pressure is raised, and 
just as in early pregnancy a hamorrhage about the chorionic villi 
from this cause may occur, so late in pregnancy may the walls of 

NANCY ToxmrIA. 

And there are other affinities. 
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the placental sinuses give way. But in many cases of accidental 
hztiiorrhage there is no reason to suppose that a preceding 
renal aberration existed, not only may albuminuria be absent, but 
the patient presents none of the appearances of any toxzmia. Such 
cases usually arise in delicate women near term, and commonly 
the patients are multiparae. 

The patient, a thin young 
woman, about five feet tall, with two children, had already been 
treated for general visceroptosis and asthenia, The right kidney 
had been stitched up (1924), a levator plastic operation performed 
(1925), and the stretched linea alba removed and the recti brought 
together (Feb. I ,  1926). On her discharge after that operation, 
the patient weighed six stones and eight pounds, and her general 
condition was much improved. Shortly after her return home, 
she became pregnant, and in November, 1926, being seven months 
gone, was admitted because it was thought labour was imminent. 
On December 22nd, she was re-admitted for the same reason-it 
having been stated that the membranes had ruptured. R u t  
this was an error. The patient presented no sign of labour, and 
none of toxania.  Her general condition was fair, but the weak- 
ness of the flank muscles, made worse by the pregnancy, was 
manifest. At first she was kept in bed, hut later aIIowed to get 
up and do light work in the ward. On January Ioth, 1927, at 
midnight severe bleeding began. Next morning at seven, she was 
inuch worse. Czsarean hysterectomy was performed. The cliild 
was dead. Convalescence was marred by headaches and depres- 
sion, from which, however, the patient completely recovered. On 
May 3rst, she looked well and said she felt well. On August znd, 
1927, she was seen but not examined, she looked well, stated she 
was in the best of health and had gained two stones in weight. No 
albumin had ever been found in the urine. 

Such experiences must be common. Certainly the literature 
indicates that accidental hamorrhage, even of the concealed type, 
quite cotnmonly occurs in women previously well. GoodelP 
writing on concealed accidental hzmorrhage, reporting a case of 
his own and adding 105 from the literature, does not ascribe the 
bleeding to a preceding state of ill-health. Though in some of 
these cases external bleeding occurred and even flooding-in 
27 per cent. (Holmes,14)-in the great majority, the bleeding was 
concealed. The great aetiological relationship, according to 
Goodell, is the number of confinements to which the woman has 
bern subjected. And for Goodell, the great exciting cause is a 
disturbance produced by external or internal violence or even 
rnwement. “The circumstances leading to detachment of The 

H case occurred before my eyes. 
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placenta,” he says, “are various. In 26 cases, probably from 
irregular uterine contractions, it occurred during the process of 
labour;  37 cases could be traced to external violence or undue 
exertion ; in seven the causes were purely emotional ; and ten took 
place during sleep, the patient being aroused by the attendant 
pain.” H e  gives the following as specified causes : blows received 
on the abdomen; missing a s tep ;  stepping over a gut ter ;  lifting 
a pail of water ; stooping over ; falling down stairs ; violent coitus. 
Thus,  in 70 of his 106 cases, mechanical factors were in play- 
unless we exclude emotion, during which, however, the individual 
is not unmoved; while if movements during sleep or rest in bed, 
rather than purely chemical changes, were the cause, the number 
becomes So-that is, 75 per cent. 

Holmes, analysing 200 cases, takes rather a different 
view : he regards a pathological state of the uterine mucosa-an 
endometritis-as the great cause of accidental hzmorrhage. T h e  
reason seems to be that “multiparae are more prone to endometrial 
disease than primiparae, and ablatio placentae is more frequent in 
the former than latter.”14 Although allowing that falls, jars, blows, 
violent exercise including walking, running, lifting heavy weights, 
and coitus ; mental perturbation, as fear, anger,  sorrow, and  even 
excessive joy, and also a short cord, “unquestionably” may and  do 
have some influence in producing a separation of the placenta ; he 
believed that these causes per se  “have been grossly exaggerated 
by all writers on this subject.” “The  trivial accidents attributed 
to the causation are not worthy of consideration.” Even when 
injury is a cause, “some time usually intervenes” before the bleed- 
ing. T h e  factors mentioned “are seldom of any consequence, 
unless there be a coincident pathologic change of the serotina”- 
the accident thus being but c o n t r i b u ~ o r y . ~ ~  

His opinion, founded apparently more on  fantasy than fact, is 
not supported by the reports of his cases, which display a barren- 
ness of “coincident pathologic change of the serotina.” Holmes 
only found “endometritis and decidual metritis” given as the 
uterine change three times each ; “scirrhus of the uterus, exudative 
myometritis, fatty degeneration of the decidua, I each.” “Kidney 
changes were noted 2 0  times. Placental changes were mentioned 
in connection with kidney lesions in 9 cases.” T h e  kidney changes 
were thought to act by inducing an endometritis-a conception 
presumably erroneous in view of the commonness of albuminuria 
in pregnancy, and the relative rarity of accidental haemorrhage. 
Moreover, if an endometritis is a predisposing cause of acci- 
dental haemorrhage, it apparently presents no sign whereby we 
can distinguish it clinically-that is, whereby we can state whether 
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accidental hzmorrhage is likely in any particular individual. T h e  
only indication is a weak abdomen : though not universal, this 
occurs so often as to possess some significance. Since i n  old and 
decrepit people, the state of weakness predisposes to fracture of the 
neck of the femur, perhaps in women who have borne many child- 
ren, the state of weakness of the “abdomen,” rather than an 
imaginary endometritis, may predispose to accidental haemorrhage. 
And possibly, just a s  a “trivial” movement-e.g., turning round 
rather abruptly while walking quietly in the garden may cause 
a fracture of the femur in the one case’, so a trivial movement-eg., 
turning round in bed- may cause a rupture of placental sinuses 
in the other. 

However this may be, it is a t  least clear that many of the patients 
in Holmes’ list, however weak, were in pretty good health u p  to 
the time of the bleeding. T h u s  trauma was said to be the cause in 
67 cases. Such a statement would not have been made if any  patho- 
logical condition likely to induce bleeding had existed in those 
cases-trauma can be assumed as a cause only in women reasonably 
well. Holmes says : “In  my collection 67 had an  accident as the 
cause ; 27 had a pathological basis associated with accidents ; 6 were 
supposed to have been due to  short cords.”14 Tha t  is, in 50 per 
cent. of his cases, mechanical factors of some sort were considered 
as the important or determining ones;  and  in many of the others, 
mechanical factors were not ruled out. 

Zweifel’s testimony,31 in spite of his dismissal of mechani- 
cal factors-since only one of his patients gave a history of trauma, 
of having fallen down stairs-also supports this conception. Of 
his 22 patients, all but one “were surprised by the bleeding when 
in a state of good health, a few even were in bed when the bleeding 
appeared.’! He also, as we shall see, came to regard an endo- 
metrial change as  causal of accidental haemorrhage. 

Many of Whitr idge Williams’26 patients, apparently, were 
also quite well. I t  is, however, difficult to su6stantiate the 
point : “in many instances an ante-partum examination was not 
possible, while in others it was made so long before the accident as  
to be devoid of significance.” Of his 40 patients, two died “a 
few minutes after Caesarean section, which was promptly performed 
after admission, and  no urine could be obtained upon catheteri- 
sation, but in the remaining 38 patients more or less satisfactory 
observations were made.” He divides them into groups according 
to the presence or absence of post-partum toxaemic symptoms 
(albuminuria). H e  says, “ I t  seems fair to conclude that the women 
in the first group (no albumin-15 cases-40 per cent.) gave no 
evidence of suffering from any of the usual forms of toxaemia.” In 
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the second group (a trace of albumin--rq cases), “such an associ- 
ation is debatable.” Only in the last group, comprised of nine 
patients (26 per cent.) was marked albuminuria present : these 
“were the most seriously ill of the series,’’ . . . and “three of 
the patients presented indubitable evidence of toxzemic conditions 
preceding the accident.” 

The patient, the subject of his paper, was in the ninth month of 
her third pregnancy, “and in good condition.” “Eighteen days 
later,” she complained of weakness, and on admission was found 
to be suffering from concealed accidental hzemorrhage. In another 
case cited (No. 13128), the woman was at term, and 30 hours before 
tl.2 accident, which was preceded by the onset of labour, the urine 
was free from albumin and the blood-pressure normal. I t  is reason- 
able to suppose that in both these patients, a toxaemia was absent 
before the bleeding ; if this be disputed in the first case because of 
the 18 days which had elapsed between the examination and the 
accident, it is supported by the post-mortem . . . “the findings in 
the two fatal cases, which came to autopsy,” . . . (of which the 
case referred to was one) . . . “showed no anatomical signs of 
toxzmia, and strangely enough, they were the two patients in 
u hom no urine could be obtained upon catheterisation immediately 
before operation. The findings in one . . . have . . . been men- 
tioned* . . . in the other . . . nothing was found but signs of 
pronounced anzemia.”26 The opinion that both these patients who 
died were perfectly well before the accident seems justified. 

The same sort of evidence is obtained from other sources. The 
patient, whose case Goodell reported, was apparently well before 
the accident. A multipara at term, admitted because of previous 
difficult labours, passed six days in the ward “cheerfull;-” 
doing light work ; and at one a.m. the following night was awakened 
by agonizing pain. It is true she had fallen down stairs the day 
before admission, and had since suffered from “a pain in her 
liver”-but this is not evidence of a toxaemia. In  Richmond’sz3 
case-also one of concealed accidental haemorrhage, indeed of 
utero-placental apoplexy-the author, referring to the patient, 
says : “Down to 18 hours before I saw her, she had enjoyed good 
health and the urine had been free from albumin.” The obser- 
vations of Young29 are even more significant. In two of 
our cases,” says he, “an examination of the urine within a few 
hours of the bleeding was negative, whereas at a later examination 

*“Microscopic examination showed that the various organs were 
normal except for slight parenchymatous changes in the epithelium of 
the convoluted tubules of the kidneys, but there were no signs of advancea 
toxa3mia of pregnancy.” (26 p. 260). 
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an albuminuria was revealed.” Hewitt’slo statement is final. 
“The patient, according to her own account, and to the reports of 
her relations and friends, was often quite healthy until the onset 
of the bleeding.” The  statement referred to concealed accidental 
hzmorrhage of the worst type. 

But though many patients may have been quite well u p  to the 
accident, some have been othe;wise. Some have presented “toxz- 
mic” manifestations-such as  headache and malaise, cedema and 
albuminuria-prior to the bleeding. In  some cases, such symptoms 
have been of short duration, In  Oldfield’s19 case the pregnancy 
was uneventful until a few days before the sudden onset of the 
illness, when the patient had noticed transient swelling of the 
feet and some abdominal pain. “She attached no importance to 
these symptoms and went about as usual, and was not seen until 
urgent abdominal pain began about 9.30 p.m. on June 16.” The  
patient was 38, married nine years, and expected her first confine- 
ment on August 8. In other cases, the toxaemic state has been of 
much longer duration, for instance, dating from a previous “toxz-  
mic” pregnancy-the sequence of eclampsia in one pregnancy and 
accidental haemorrhage in some subsequent one being not un- 
common (Youngr30; FitzGibbon,‘). I n  the former type of case we 
have the development of the pre-eclamptic state, preceding and 
presumably predisposing to accidental hzemorrhage ; in the latter, 
we have chronic nephritis in play. 

According to de Lee16 accidental hzmorrhage, “in reality 
is an abortion at or near term.” Young30 is o€ the same 
opinion. From his studies, Young infers “that accidental hamor-  
rhage is really to be looked upon as  an abortion occurring in the 
later months, and that it is caused by the same factors : in the same 
pregnancy there may be a threatened abortion at  an  early stage 
and accidental hzmorrhage at a later stage.”3o I think these 
authors are right. The  cause 01 abortion in chronic nephritis, a s  
I have urged, is the raised blood-pressure; if this is so, the cause 
of accidental hzmorrhage in chronic nephritics is the result of the 
same pathological change-a raised blood-pressure. And since in 
the pre-eclamptic cases, the same pathological phenomenon 
becomes dominant, being, indeed, the sign of impending disaster 
(eclampsia), the imputation of accidental hzmorrhage in such 
cases to this same cause seems warranted. If cerebral arteries are 
diseased, a raised blood-pressure may cause cerebral haemorrhage 
in the non-pregnant, and also in pregnancy.17 Similarly, if the 
placental sinuses are insufficiently supported, relatively or ahso- 
lutely, the same factor may cause accidental hzmorrhage. 

I t  is curious that a raised blood-pressure does not seem to have 

r; 
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been considered as a cause of accidental hzniorrhage. It is true 
that spiral arterioles intervene between the aorta and the placenfnl 
sinuses, but there is reason to believe that the pressure of the 
blood in the latter channels varies with and depends, for one th ing ,  
on the blood-pressure in the aorta. The  experimental work of 
13rowne3 seems to support this conception. Hrowne induced 
nephritis in pregnant rabbits by injecting oxalates, and then when 
the kidneys had become impaired, he injected more oxalates plus 
microorganisms and accidental hzmorrhag-e resulted. H e  believed 
the injections acted simply by damaging- the kidneys, not that 
they directly caused the bleeding. He thought the bleeding was 
caused by endogenous poisons held up  in the blood because of 
the impaired renal activity--the endogenous poisons act directly 
on the decidua and uterine muscle, and by affecting them cause the 
bleeding. He showed that the kidneys mere impaired by deter- 
mining the urea in the blood-which was greatly raised; but  he 
omitted to consider whether any concomitant disturbance of the 
blood-pressure had been simultaneously produced. Rut to impute 
a laceration of the placental sinuses to toxins pure and simple, when 
these toxins are produced by a condition usually associated with 
a raised blood-pressure, does not seem sound logic. It  is not 
unreasonable to suppose that besides the increase of urea in the 
blood, noxious nitrogenous bodies, the cause of an increased blood- 
pressure, were also produced in excess by the injections ; and fhar 
the increased blood-pressure, rather than the toxins per se, was the 
cause of the bleeding. 

An increase of blood-pressure, however, cannot be supposed to 
be operative as  a cause of accidental hzmorrhage in women who 
up  to the attack are perfectly well. Moreover, the occurrence of 
a pre-eclamptic state and of eclampsia which occasionally follow on 
the heels of an accidental hzmorrhage i n  such cases has to be 
explained. T h u s  has arisen a general muddle-for we seem to have 
no universal cause. T h e  imputation of the pre-eclamptic state to 
a “specific” toxzemia-which Young even in 1927 repeats3O-and 
the association of accidental hatmorrhage with this state, and 
especially the occurrence of utero-placental apoplexy, have naturally 
led to the conception that accidental hzmorrhage,  in some of the 
cases at  least, is the expression of a toxzemia. The commonness of 
albuminuria in accidental hzmorrhage has supported this con- 
ception. Rut  opposed to this opinion is the fact that the “toxzmia” 
of pregnancy is more common in primigravidat, accidental hzmor-  
rhage more common in multiparz.  T h e  incidence indicates that 
if accidental hatmorrhage is the expression of a toxaemia, the 
toxzmia is very different from the ordinary toxzmia of pregnancy 
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(Hriggs,’). The  toxzemia, as Eden@ suggested, may be of a special 
kind, but if so, how can it occasion eclampsia ? Are we to suppose 
that a toxin, specific for accidental hemorrhage,  ca r  engender the 
reputed “specific” toxin of eclampsia ; or that accidental hernorr- 
hage itself, in some way, by its effects or concomitants, can produce 
a specific toxin reputed to cause eclampsia ? Such suppositions are 
supported neither by analogy nor inference. Young’s  concep- 
t i ~ n ” , ~ ~  that it is the placental change which causes eclampsia is 
put out of court by  many considerations, for instance, by  the 
commonness of placental infarcts without “toxxmia” and  the 
occurrence of marked toxemia,  even fulminating eclampsia, with 
out apparent placental change. Young’s explanation of this latter 
-that it is due to the rapidity with which the disease occurs-in 
my opinion, is not valid. T h e  placenta is not an organ related 
with the maternal metabolism : it does not play the same part a s  
the maternal liver and kidneys play in the maternal metabolism. 
Placental inactivity or degeneration (without structural change) 
does not affect the maternal machine as  inactivity or degeneration 
(without structural change) of the maternal liver and  kidneys 
affects this machine. 

The  plea that placenta praevia is occasionally associated with 
albuminuria or even toxzmic manifestations does not show that 
placental degeneration is the cause of  albuminuria or of a serious 
and important toxzmia,  a s  Young asserts ;3O or that the bleeding in 
placenta przvia  is or may be of toxaemic origin, an assumption 
which Browne4 regards as justifiable. T h e  albuniinuria in these 
cases may be caused by distension oE the uterus and the concomi- 
tant rise of intra-abdominal pressure, as in cases of concealed 
accidental hxmorrhage with the placenta normally situated-for 
occasionally,. in placenta przevial the bleeding to a large extent is 
concealed (Holland,” Rrowne,* Swayr1e,2~ Wil l iarn~on.2~) .  I t  is 
plain that the causes which determine bleeding when the placenta 
is normally situated may do  so when the placenta is praevia. 
According to Johnstone,l5 “many cases of h ~ m o r r h a g e  associated 
with placenta Rrzevia which occurred a t  or about the seventh month 
could not reasonably be explained by any expansion of the lower 
uterine segment. . . . he had always thought t h a t  these cases 
were really to be classed a s  accidental hzemorrhages occurring in a 
placenta which was anatomically praevia.”15 There is also the 
wonder whether in other cases when albuminuria is discovered, it  
may not be due to obstruction of the ureters. Obviously, if the 
placenta occupies the lower uterine segment, and a leg of the child 
is brought down and a weight is attached to i t ,  a temporary obsfruc- 
tion of both ureters, with a resulting albuminuria may be induced. 
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However this may be, the inference from the incidence of these two 
separate states-acciden tal hzmorrhage and  pre-eclampsia-wllicl-, 
clearly under certaiq conditions tend to induce each other, is tllat 
the reputed cause of the one is not the reputed cause of the other, 
and does not cause that cause. T h e  conclusion from this argument 
is that it is the effect of the one state (not its cause) which tends to 
induce the other state ; it is the high blood-pressure of pre-eclampsia 
which tends to cause accidental hzmorrhage;  it is the effect of acci- 
dental hzemorrhage in some cases on the woman (the increased 
intra-abdominal pressure-not a placental change) which at  times 
in such cases produces pre-eclampsia or eclampsia. 

Such an argument does not show that accidental hzemorrhage 
in the non-nephritic cases, without high blood-pressure, is not due 
to a toxin- the alternative to Eden’s idea : but it may well be that 
there is no toxin causing accidental hzemorrhage even in these 
cases. And that this is so is indicated by several considerations. 
In  the first place, the pre-eclamptic state itself, followed a s  it may 
be by eclampsia, is not due to a specific or  any  other kind of 
toxaemia-it is due to a visceral impairment which is primary and 
the cause of all the clinical and pathological manifestations- 
including the fits. In  the second place, accidental hzemorrhage 
quite commonly occurs in women who u p  to the moment of the 
attack are perfectly well, and  who throughout the illness may 
remain perfectly well-except in so far as  the blood lost may effect 
them. Thus,  it is stated that accidental hzmorrhage occurs from 
emotion, from fright, from mental stress-which according to 
Dawson5 is associated with hyperpiesis. The accident-for it 
is an  accident-may occur at  term and the child be found well 
developed, even in cases of utero-placental apoplexy. i n  Whitr idge 
Williams’ case, the child weighed 3020 gms. : it is not always 
small a s  FitzGibbon s ta tes7  This puts out of court all toxzemic 
states of the blood and all visceral diseases as a precursor of acci- 
dental hzemorrhage.20 

In  the next place, accidental hzmorrhage,  though it may recur 
in a subsequent pregnancy, very often does not. Whi l e  return 
cases of eclampsia are not uncommon (Young“O), in accidental 
hzemorrhage, a corresponding sequence is not stressed by o6ser- 
vers, on the other hand it is opposed (Malanl”). I f  accidental 
hzmorrhage per  se is due to a toxin, comparable with the reputed 
toxin of eclampsia, the toxaemia or the concomitant visceral state 
should tend to persist and the bleeding to recur in subsequent 
pregnancies-that was not Malan’s experience.l* Accidental 
haemorrhage should behave in this respect like eclampsia, and tend 
to leave its mark on the viscera, W h e n  accidental hzmorrhage 
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occurs in a woman, perfectly well up to the time of the bleeding, 
and causes eclampsia, the visceral lesions are slight and acute. If the 
patient recovers, the viscera recover, for the disease from its nature 
is brief. In other cases, the visceral mark is simply one of an~emia, 
general to the system. Only in cases in which chronic nephritis is 
present and has caused the accidental hamorrhage does the renal 
state persist. Only if a pre-eclampsia has occasioned the bleeding, 
just in so far as the pre-eclamptic state has been in being, just 
in so far  may a visceral impairment persist as in cases of pre- 
eclampsia uncomplicated by bleeding (Harrisg). Cases even of 
utero-placental apoplexy, reputed to be evidence par excellence of a 
toxzemia, have been followed by natural pregnancies and labours 
at term, without any unnatural bleeding and the birtE of well de- 
veloped children, perfectly well (Eardley Holland13). 

The repetition of the so-called “pregnancy t o ~ z e m i a ” ~ ~  in this 
respect is especially interesting ; it  indicates the visceral basis of 
the disease, the effect of visceral lesions in the aetiology of acciden- 
tal hzmorrhage and the effect of accidental Iiamorrhage at times 
on the viscera. Sometimes it happens that in two successive preg- 
nancies, albuminuria may exist, but be absent in between (RiviAre) : 
at other times, a pregnancy toxzmia may result in persistent 
albuminuria (Harrisg). The persistence of the renal change points 
to the dependence of pre-eclampsia on a visceral disability which 
may end in a structural change or lesion. The idea that the pre- 
eclampsia causes the nephritis is erroneous : the very common 
occurrence of albuminuria in pregnancy without pre-eclampsia (or 
symptom or other sign of a toxaemia) and its exaggeration in pre- 
eclampsia, combined with the much more significant change- 
oliguria-which synchronously occurs, indicates that the visceral 
disability is primary. It is clear that pregnancy, as the result of 
certain physical conditions, may affect the viscera pathologically. 
Not all cases of persistent albuminuria after pregnancy occur in 
women in whom a scarlatina1 or other nephritis developed long or 
shortly before the toxaemic pregnancy. That chronic nephritis may 
occur as a result of pregnancy and of pregnancy alone must be 
admitted . 

Much more does the recurrence of a pregnancy toxaemia indicate 
a visceral basis for the disease. Especially is this s3 in cases in 
which albuminuria persists from a preceding pregnancy. I t  can 
be quite truly stated that if in the subsequent pregnancy, the 
viscera had been normal and remained normal, the “toxaemia” 
would not have developed. Indeed, we know quite well that very 
often the toxzmia does not recur in any subsequent pregnancy. 
So much has this been stressed that it has been imagined that 
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eclampsia produces an  immunity against subsequent toxaemic 
pregnancies. But if the viscera remain affected and further preg- 
nancies occur, the renal pathological state, which each pregnancy 
exaggerates, advances. In  such cases, it is not surprising that 
ultimately a raised blood-pressure should ensue and that this 
should determine in some subsequent pregnancy accidental 
hzmorrhage. I t  is not surprising that eclampsia in one pregnancy 
should be followed by accidental lizmorrhage in the next. Fitz- 
Gibbon recalls three cases with a history of eclampsia in a first 
pregnancy and accidental hremorrhage in the second or ifiird 
pregnancy. H e  has recorded a case with eclampsia combined with 
accidental hzmorrhage in the second, third, and fourth pregnancies 
and accidental hanor rhage  in the iifth, each time occurring pro- 
gressively earlier. H e  believes-and with reason- that severe 
toxzeniia without eclampsia, such as calls for the termination of a 
pregnancy, is an even more potent cause than is eclampsia of 
accidental hzmorrhage in a subsequent pregnancy. 

But the inverse sequence is not found-eclampsia, apart from 
another accidental hzemorrhage, does not tend to occur in women, 
otherwise well, who have suffered from an  accidental hzmorrhage 
in some preceding pregnancy. I t  would only be likely to do  so if 
twin pregnancy, hydramnios, hydatidiform mole, or concealed acci- 
dental hzmorrhage-all of which have the pecularity that the uterus 
JS larger than it should be for the time of pregnancy-occurred. 
Even a severe toxaemia without eclampsia does not occur in such 
a case, unless the bleeding recur, and unless the blood be pent 
within the uterus. T h e  reason is that accidental hzmorrhage per 
se does not tend to affect the viscera or  leave them disabled by 
structural change. W h e n  the bleeding is external and free, it 
would be strange if it did. Venesection, a s  a treatment for eclamp- 
sia, acts only by affecting the blood flow through the viscera-it 
does not act by removing a poison; and venesection may quite 
reasonably be regarded as a prophylactic, acting in the same way. 
How, then, with bleeding can eclampsia occur? It can make no 
difference whether the blood comes from the median basilic vein or 
from placental sinuses. The  occurrence of eclampsia o n  the heels 
of an accidental hzmorrhage itself shows that there is something 
peculiar about this bleeding. Only when the blood is not lost to 
the system (as shown by the effect on the pulse-rate), only when the 
blood remains pent within the uterus and thus affects the whole 
body of the woman, only then is eclampsia likely. 

W e  shall come to the cause of the bleeding in women apparently 
well-without high blood-pressure, without pre-eclampsia, without 
chronic nephritis. Here it is to be noticed that the sequence 
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accidental hremorrhage -> pre-eclampsia 
(or eclampsia) 

pre-eclampsia + accidental hzmorrhage,  

and the sequence 

303 

from the aetiological point of view, are different, though the end 
picture of the two sequences may be the same. A scrutiny of both 
shows that neither for the pre-eclampsia in the first case, nor for 
the bleeding in the second, is the postulation of a preceding toxar- 
mia, the play of a specific toxin, necessary. In the first case, the 
pre-eclampsia is produced just in the same way, by just the same 
mechanism, a s  i t  is produced in other cases without intra-uterine 
bleeding-for instance, by the wearing of t ight corsets, combined 
with hard work, or by hydmmnios under similar conditions. In  
the latter case the high blood-pressure of the woman is the deter- 
minant of the bleeding. T h e  very reasonable conclusion-in fact, 
the only conclusion-is that the converse holds ; that the accidental 
hzmorrhage in the first sequence, and the pre-eclampsia in tlie 
second, are not due to any toxzmia.  T h e  permutation of the factors 
referred to explains the various results met clinically. For  example, 
a chronic nephritis, instead of ending in the nephritic toxzmia,  
may induce a genuine eclampsia. If a woman with chronic neph- 
ritis becomes pregnant and accidental h a n o r r h a g e  occurs, if the 
blood cannot escape from the uterus and  the uterus thus becomes 
distended and  the pressure within the abdomen rises, an undue 
compression of the liver becomes operative, and  eclampsia a s  a 
complication of the bleeding is explained. If the bleeding is 
external and free, the uterus does not become distended and  the 
liver remains unaffected, eclampsia not occurring. Thus  it is that 
an accidental hzmorrhage may be unassociated with “toxzmia” 
In one pregnancy, while in a succeeding pregnancy with another 
accidental hzmorrhage a “toxzemia” may arise. 

T h e  imputation of a toxzmia,  as the underlying cause of all the 
troubles of pregnancy, however, is very deep-rooted ; and it is not 
surprising that accidental hzmorrhage should be attributed to such 
a causc. And in truth there is some reason for thinking of such a 
cause when we see a woman, up  to the bleeding perfectly well, 
suddenly develop symptoms attributable by  everyone to a toxzemia 
-headache, malaise, vomiting, alburninuria and even convulsions. 
T h e  state of the uterus-the so-called utero-placental apoplexy- 
supports the conception. But the occurrence of accidental haemorr- 
hage in women who present none of these symptoms is discon- 
certing; and  the existence of such, by some authors at  least, is 
admitted. Two schools have arisen. The  one believes that there 
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are two types of accidental hzemorrhage, the one type is simple, due 
perhaps to trauma, and is unassociated with any toxzemia ; the othei 
type is toxaemic from the start, the uterus is haemorrhagic, and there 
are other changes (Portes22; FitzGibbon7). The other school be- 
lieves that all accidental haemorrhages are essentially toxaemic, and 
here again there are two divisions. Some believe the toxaeniia is due 
to renal changes (Browne,3), others attribute it to the appearance 
of some subtle poison in the blood, apparently independent of the 
renal condition and even causing the renal aberration (Hofbauerll). 

The latter view seems to have been largely adopted. 
The apparent dependence of accidental hzmorrhage on chronic 
nephritis, its appearance in the pre-eclamptic state, and especially 
the development in other cases of toxzmic symptoms secondary to 
the uterine disaster, seem to have obscured the very existence and 
the significance, of accidental hzemorrhage in women who are 
apparently well and who throug-hout the illness present no sign of 
any toxzemia. Even authors who recognize the occurrence of these 
cases refuse to admit their elemental relationship with the others. 
The toxzemic and the non-toxaemic cases have been regarded as 
types of two different diseases. But as Holmes truly pointed out, 
the “concealed cases” do not comprise the “whole subject” : they 
are not in a separate category, possessing a different aetiology. 
Others have supposed that the complex explains the simple, instead 
of the other way round. Since the toxaemic cases are evidently due 
to a toxzemia, the simple cases-it is argued-must also be due to 
a toxaemia. Hence the conception that an ill-defined nephritis or 
some subtle blood change must explain an accidental hanorrhag-e 
in women who before the accident were apparently quite well. 
I 1  Toxzemia of pregnancy,” i t  is stated, “is very frequently associ- 
ated with the condition (the bleeding) and, as we all know, is 
undoubtedly one of the chief causes” (Broadhead2). The truth is 
we do not know this, we only suppose it ,  and we only suppose it 
because for the moment we see no other explanation. 

In this paper another explanation is expounded. It is based on 
the conception that the simple, which always precedes in time the 
complex, must always exp1,ain it. Concealed accidental h a  
morrhage is complex because the blood becomes pent in the uterus, 
only in th i s  does it differ from simple accidental hzemorrhag-e. The 
failure of the blood to escape through the cervix, causes the com- 
plexity. If the bleeding is little (retro-placental hzematoma), it may 
matter little, but if the bleeding is continuous, it may matter much. 
The pathological state of the uterus described as utero-placental 
apoplexy arises from this cause, and-as we have indicated-many 
other secondary phenomena. 
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