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-
INTRODUCTION 

While it is true, in obstetric practice, nearly 

four-fifths of all patients are normal, it is in the 

best interests of the practitioner to be prepared to 

meet the complications which arise in the remaining 

one-fifth. In recent literature, the tendency seems 

to stress various methods of treatment. To be sure, 

treatment is paramount, but before treatment may be 

undertaken, a diagnosis must be made. The emergencies 

which arise in obstetrics must be met with promptness. 

Nowhere in the practice of medicine is there such a 

responsibility as is found in obstetrics. The lives 

of two individuals, the mother and the child, must be 

considered. 'l'he practitioner has not time for sharp­

ening his wits or for awaiting the assistance of a 

consultant in many instances. ~laeenta previa, ablatio 

placenta, rupture. uteri, and many other obstetric 

problems, although comparatively rare, may present 

themselves at any time. 'l'hese problems must be ac­

curately diagnosed before the proper treatment is 

instituted. 

As stated, a greater portion of modern literature 

deals with management rather than diagnosis. In this 

paper an attempt is made to present one of the obstetric 

complications: namely, placenta previa, in all phases 

l 
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except treatment. A history of placenta previa, as 

well as types, incidence, etiology, symptomatology, 

and diagnosis are taken up in the order mentioned 

with emphasis on the last three. Under diagnosis, 

the development of the use of the eystogrem in placenta 

previa is discussed in detail. 
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HISTORY:- Plaoenta prev!a is the implantation of 

the placenta in part or wholly within the zone of dila­

tation of the uterus. Though not a comm.on obstetric 

problem, it should be diagnosed promptly because of its 

seriousness. Naegele (1) was probably right when he 

said that "there is no error in nature to be compared 

with this, for by the very action which she uses to 

bring the child into the world is that by which she 

destroys both it and the mother." In other words, 

when there is this peculiar situation of the placenta, 

it becomes gradually detached either during the latter 

months of pregnancy or with the onset of labor. As 

dilatation proceeds it is unavoidably attended by an 

increasing, more or less profuse discharge of blood. 

There is abundant evidence to prove that sudden 

hemorrhages during pregnancy, attended with circum­

stances of great danger to the life of the mother 

and her child, were known from the earliest times. 

This was especially noticed by Hippocrates, where he 

says that "the after-burden should come forth after 

the child, for if it come first, the child cannot 

live, because he takes his life from it, as a plant 

doth from the earth" (2). 

Hippocrates evidently recognized the seriousness 

of the condition, but probably supposed that the 
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presentation of the placenta at the os uteri, with the 

resulting hemorrhage, was due to its having prematurely 

separated from its usual site in the uterus. Prolapse 

of the placenta, partially or wholly over the internal 

eervieal os, was believed to have occurred as a sequel. 

Guillemeau, in 1609, adopted the Hippocratic view 
\ 

(3), and we find him advocating prompt delivery in 

such cases. He states that "the most certain and ex-

pedient method is to deliver the patient promptly in 

order that she nay not suffer from the hemorrhage which 

issues from the uncovered mouths of the uterine veins, 

to which the placenta has been attached; that, on the 

other hand, the child being enclosed in the uterus, the 

orifice of which is plugged up by the placenta, and 

unable to breath any more by the arteries of the mother, 

will be suffocated for want of assistance, and also 

enveloped in the blood which fills the uterus and 

escapes from the veins in it which are open.u His 

teacher, Ambrose Pare, in 1550, began the practice of 

employing version. Guillemeau furthered the accept­

ance of the procedure by using it in all eases of pro­

fuse hemorrhage arising before delivery. 

Guillemeau's explanation of the nature of placental 

presentations was still more explicitly adopted by 

Mauriceau, La Motte, and many others. Mauriceau (4) 
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speaks of the placenta, when at the cervical os, as 

"entirely detachedn and adds that .. even a short delay 

will always cause the sudden death of the child if it 

be not quickly delivered; for 1 t cannot remain any 

time without being suffocated, as it is now obliged to 

breathe by its mouth, for its blood is no longer vivi­

fied by the preparation it undergoes in the placenta, 

the function and use of which cease the moment it is 

detached from the uterine vessels with which it was 

connected: the result of this is the profuse hemorrhage 

which is so dangerous for the mother; for if it be not 

promptly remedied she will quickly lose her life by 

this unfortunate accident." He also adds, 11 It must be 

observed that the placenta, which presents, is nothing 

more than a foreign body in the uterus when it is 

entirely separated, for when it comes into the passage 

before the infant, it is then totally divided from the 

womb.u In sixteen cases which he mentioned, he states 

that in thirteen the placenta was entirely separated 

from the uterus and presented at the os uteri (5). 

Paul Portal, in 1672, was the first to describe 

the placenta as adhering to the os uteri. However, it 

is strange that all authors in midwifery up to the time 

of Roederer and Levret were ignorant of ~ortal 1 s expla­

nation (6). Even Giffard entertained the prevailing 

,-.- ·v~ 5 
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erroneous opinions of Maurieeau until he at last dis-

covered the real nature of the condition himself. 

'I1he next author who observed the real nature of 

placenta previa was Giffard, whose posthumous work was 

published in 1734. in several of his case histories 

he definitely mentioned finding the placenta adhering 

to the internal cervical os. 

Dionis (7) who wrote in the beginning of the 

eighteenth century, although later than Maurieeau, 

was not nearly so advanced in his ideas. He believed 

that the hemorrhage, a.nd placenta presenting before the 

child, was due to placental prolapse. 

Smellie (8) mentions th1:tt "the edge or middle of 

the placenta sometimes adheres over the inside of the 

os internum., which frequently begins to open several 

weeks before the full time; and if this be the ease, a 

flooding begins at the same time, and seldom ceases 

entirely until the woman is delivered; the di~charge 

may be 1ntermitted by coagula that stop up the passage, 

but when these are removed it returns with its former 

violence.'' In one of his cases, dated 1752, it is 

evident that he was ignorant of what had been said on 

the subject by Portal and Giffard. He was uncertain as 

how to proceed after finding the placenta over the os 

internum. 
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Roederer, in his "Elementa Artis Obstetricia.e" 

published in 1766, might be said to be the first to 

correct the erroneous idea of the ancients. He taught 

that in placenta previa the placenta occupied its ab­

normal site from the onset (9). He gave a distinct 

and complete description of this type of hemorrhage; 

he pointed out the etiology and accurately described 

the symptomatology and mode of attack. He showed that 

the placenta may be entirely or partially attached to 

the os uteri; that in one case the hemorrhage may be 

very profuse and artificial assistance will be required; 

in the other it will be slighter; and in many cases it 

may be left to nature. 

Levret, contemporaneously with the first edition 

of Roederer's work, published a valuable paper on 

placental presentations. This paper and Roederer's 

work must be looked upon as the first observations in 

which the hemorrhage of placenta previa was made a 

distinct subject of consideration. Although Levret 

in no wise claimed the merit of being the first to 

notice the placenta implanted upon the os uteri, there 

can be no doubt that we are indebted to him and Roederer. 

They first investigated the subject and called the at-

tention of the profession to its peculiar characters. 

We are chiefly indebted to Rigby (10) for a 
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complete exposition of this important and interesting 

subject. His well known essay on uterine hemorrhage 

which precedes the delivery of the full-grown fetus 

has stood the test of time. To Rigby, without doubt, 

is due the merit of having first differentiated ante­

partum hemorrhages into accidental and unavoidable. 

This division is practical and appropriate and places 

this subject in the clearest and simplest possible light • 

. He gave the name of unavoidable hemorrhage to placenta 

previa and that of accidental hemorrhage to ablatio 

placentae. Hemorrhage in placenta previa is unavoid­

able because the placenta must be separated by the 

dilating cervix with concurrent bleeding. In ablatio 

placentae the hemorrhage is due to accidental separation 

of the placenta. 

Since Rigby, a host of obstetricians have been in­

terested in the study of placenta previa. Baudelocque 

(11) made definite mention of placental presentation as 

did Denman (12). Burns (13, 14) and Barnes (15) later 

in the nineteenth century, made quite a definite study 

of placenta previa as did Taylor (16). Goodell (17) 

gave case records of 106 cases in which bleeding occurred 

from the gravid uterus. Several of these might well be 

placenta previa. Goodell gave a good review of the 

literature in dealing with the subject of ante-partum 

hemorrhage. 8 



TYPES:- The lower edge of the placenta must be at 

least ten centimeters from the internal os and well above 

the upper border of the isthmus uteri to be normal (18). 

When the lower edge lies just at the isthmus uteri, it 

may be spoken of as a low insertion. When this edge just 

reaches the internal os, it is called placenta previa 

marginalia. When only part of the opening of the cervix 

is covered, it is called placenta previa ls.teralis or 

partialis; am when the os is completely covered, pla­

centa previa centralis or totalis. 

Strictly speaking, the differentiation between the 

several varieties cannot be made until the cervix has 

fully dilated (19). The marginal variety cannot be felt 

until this has occurred. What may appear to be a central 

placenta previa during pregnancy or the first part of 

labor, may prove to be a partial placenta previa when 

dilatation is complete. In both the partial and central 

varieties, partial separation of the placenta is an in­

evitable consequence of the formation of the lower uter­

ine segment and dilatation of the cervix. This is always 

associated with the tearing through of blood vessels. As 

the vessels cannot become constricted until after the 

uterus has been emptied, the resulting hemorrhage bas 

been called unavoidable. In placenta previa ma.rginalls, 

on the other hand, hemorrhage does not always occur. Then 
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the existence of the condition is frequently unrecognized 

as the placental tissue ean be felt only after cervical 

dilatation has been completed. 

· Clinically only two types may be recognized (20). 

These are the partial and central va.rieties. This ola s s­

ifica tion is more simple and practical as the main inter­

est lies in whether the cervical os is completely or 

partially covered by the placenta. 

INCIDENCE:- The frequency of this condition has been 

variously stated by writers on this subject to be from 

1 in 34 to 1 in 506 pregnancies. These figures will va17 

considerably as the general practieioner may only see an 

isolated case while the obstetrician in a hospital 

practice may see a great number. 

Irving (21) found 308 eases of placenta previa among 

28,391 deliveries on the In-Patient Service of the Boston 

Lying-In Hospital during the period from January 1, 1916, 

to January 1, 1935, a frequency of one in every 92 con­

finements. During the period, 1916-1923 inclusive, there 

were 105 cases; during the period, 1924-1929 inclusive, 

there were 103 oases; and during 1930-1934 inclusive, there 

were 100 oases. Analyzing these figures the most strik­

ing feature is the rise in incidence of placenta previa. 

In the first eight year period there were 105 cases 

against 100 cases in the last five year period. Whether 
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this rise is due to better diagnosis is questionable. 

It would appear that more confinements are being cared 

for in the hospital now than in the first period. This 

may be due to the fact that the methods of diagnosis 

and treatment are being stabilized. 

Hauch (22) collected all the cases occurring in 

Denmark during the five year period preceding 1933 and 

found 718 cases of placenta previa in over 346,984 

deliveries--an incidence of only 2.07 per thousand or 

one in 483 deliveries. This frequency increased to 10 

per 1,000, or 1 in 100, in hospital practice. This lat­

ter figure quite cloeely coincides with that of Davis 

(22) in which he found the incidence of placenta previa 

at the new Chicago Lying-In Hospital to be 9.02 per 1,000 

in a study of 12,640 deliveries from 1931-1936. 

In 1938, Findley (23) reviewed a total of 47,828 

cases of placenta previa or more than twice the number 

ever before collected. In this large series of cases 

taken from records of clinicians and institutions the 

world over, he found, in a series of 21,706, an incidence 

of 1 in 159.6 (0.626 per cent). In a series of 9,513 

cases of placenta previa, 2,830 (29.75 per cent) were of 

the central type, 3,127 (32.87 per cent) were of the mar­

ginal variety, while 3,525 (37.05 per cent) were lateral, 

and 31 (0.33 per cent) were of unknown classification. 
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Peckham (24), in a statistical study of the in­

cidence at the Johns Hopkins Hospital, quotes some 

interesting figures. He found the incidence in negroes 

to be 1 in 158 which corresponds to Findley's estimate. 

The incidence in the whites, however,was 1 in 98 deliv­

eries. He also notes that the incidence was the same in 

primiparas whereas placenta previa occurred once in 

every 52 white multiparas and once in every 80 colored. 

ETIOLOGY:- Concerning the etiology of placenta 

previa comparatively little is known. No one knows 

what determines the site of implantation of a fertilized 

ovum. It is known that the usual site is well up on 

either the anterior or posterior wall, sometimes more or 

less laterally, very rarely in the fundus, and quite 

infrequently in the region of the cervix. These facts 

are in keeping with the anatomy of the pregnant uterus 

in that the walls of the contractile portion of the 

uterus are lined by a thick layer of decidua, whereas 

the decidual reaction in the segment of the uterus just 

above the cervix is usually scanty, and in the cervix 

itself entirely absent (25). 

The older authorities believed that placenta previa 

was due to the separation from its attachment of a 

normally 1mplanted ovum, which, falling to the lower 

portion of the uterus, subsequently contracted new 
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oonneotions instead of escaping through the cervix. 

Later it was urged that such a view failed to explain 

the production of the oentral variety. It was incon­

ceivable that the escape of the minute ovum from the 

uterus oould be delayed sufficiently long to permit the 

formation of attachments in the neighborhood of the 

internal os. ~he fallacy of this view is apparent when 

one reoalls the fact that the uterus at the time of con­

ception is normally so anteflexed that the region of the 

int.ernal· os is at a higher level than the fundus. Hence 

the force of gravity would not necessarily aid in carry­

ing the ovum towards .the cervix. What pa.rt gravity may 

play in determining a site low in the uterus is unknown, 

but in general is considered an inadequate explanation. 

There are several factors to be considered in the · 

etiology of placenta previa; the more important of these 

are multiparity, eapecially when the children come in 

rapid succession, and endometritis. .These conditions 

are likely to be associated. 

The abnormality occurs comparatively rarely in 

primiparas. This seems to be more or less a fact when 

quoted statistics are analyzed. In the Chicago Lying­

In Hospital, Davis (22) found it to occur in 35.l per 

cent of.primiparas and in 64.9 per cent in mu.ltiparas. 

Irving (21) found, in 308 cases of placenta previa, that 
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there were 274 multiparas and 34 primiparas,. a prepon­

derance of 8:1. Since the usual ratio of multiparas to 

primiparas in his clinic is 6:4, he feels that there can 

be no question that multiparity has a striking effect on 

the incidence of placenta previa. In the series studied 

by Findley· (23), a great predominance of cases was found 

in multiparas. In a total 21,111 cases, placenta previa 

was found to occur in 2,918 primiparas (13.82 per cent) 

and in 18,193 multiparas (86.18 per cent). 

The condition also seems to increase in frequency 

with the number of children which the individual bas 

borne. This point is strikingly illustrated by the 

following figures of Dora.nth (19) which were based on 

30,796 labors. In these the incidence of placenta previa 

was 0.17, 0.48, 1.37, 1.28, 3.39, 5.51 per cent, accord­

ing as the patients had given birth to 1, 2, 3, 4, 5 or 

6,7 or more children respectively. 

The occurrence of placenta previa is not only 

favored by the absolute number of children, but also by 

the rapidity with which the labors followed one another. 

~trassman found the average age of his patients was 32.9 

years and the average number of labors was 6.38. In 

55 multiparous women with placenta previa on William's 

service, it was found that they averaged 5.9 children 

each in the ten years following the first delivery (19). 
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In 1902 Strassman \25) made a valuable contribu­

tion when he contended that one of the most important 

factors in its development was to be found in defective 

vascularization of the decidua. This being the result 

of inflammatory or atrophic changes, the latter being 

favored by repeated and closely following pregnancies. 

This deficient vaseularization of the deeidua makes it 

unsuitable, or at least insufficient, for the needs of 

the placenta. AS has been pointed out, this condition 

is associated with increasing age and parity and is more 

common in those having had rapidly repeating pregnancies; 

that is, it is more common in women in whom there has 

been a greater possibility of endometrial infection or 

atrophy. 

All subsequent investigators have accepted Strassman's 

view that previous endometritis or other abnormalities 

of the endometrium play an important part in the etiology 

of placenta previa. Although at the present time we do 

not recognize an end.ometritis which exists from month to 

month and year to year without causing definite symptoms, 

it is conceivable and probably true that permanent changes 

often follow endometrial infection or even pregnancy witk­

out succeeding infection. Many vessels become thrombotic 

at this time, thus diminishing the available vascular bed. 

With increasing age and parity these vascular changes 
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with the accompanying fibrosis may become so wide spread 

as to reqch a point of paramount importance. It is cer­

tainly a common experience to find the uteri of older 

women, who have had numerous pregnancies, large, fibrotic, 

and containing many thrombosed vessels. These conditions 

are quite distinct from those found in nulliparous women 

of the same age. 

Solomons and Canter (26) attempted to artificially 

produce e.n endometritis in rabbits so as to study the 

effect on the implantation of the ova. ~hey found, that 

by traumatizing a portion of the uteri of rabbits, no 

implantation would occur in ·that portion of the uterus. 

The theoretical observ.ations of Strassman and these 

experiments suggest that the fertilized ovum attempts to 

find the requisite supply of nutriment if the lining of 

the corpus has been injured, inflamed, or has developed 

defectively for one reason or another. 

Even after the placenta has located itself, it may 

spread out over a large area if for some reason the soil 

is inadequate. It is well known that placentas from cases 

of placenta previa are frequently very extensive in area, 

though they may be quite ·thin. Barnes (15) recognized 

this in 1885 but attributed the placental abnormality 

to the pressure of the child on the placenta. A parti­

cularly good example of a thin placenta is illustrated 

16 



in the specimen described by Thompson (27) in 1921, 

which shows a central placenta previa in which the 

placenta covers almost four-fifths of the uterine cavity; 

the entire placenta is below the insertion of the cord 

which is attached through the membranes and presumably 

indicates the original point of nidation. In one of 

Williams' (19) cases which came to autopsy, the placenta 

was almost membranous, and its site occupied nearly four­

fifths of the interior of the uterus. 

Further evidence of the placenta's ability to 

spread out is contained in Goodall's recent study of 

circumvallation of the placenta (28). He showed quite 

clearly how the placenta extends beyond its ordinary 

margins when there has been infarction or sclerosis, 

'presumably as a compensatory mechanism. lie further 

pointed out that the extension is opposite the area of 

infarction. These observations seem to furnish adequate 

proof of the placenta's ability to extend, and in doing 

so its lower portion may approach the region of the in­

ternal os, completely or partially overlapping it as the 

case may be. Whether it be because of defective soil or 

disease of the placenta itself, nature's effort appears 

to be the same, i. e., to obtain adequate vascular con­

nections for the placenta and fetus. Whenever a placenta 

does extend, the likelihood of the development of a previa 
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becomes increased. 

How the placenta grows over the internal os hes 

given rise to much discussion. All investigators agree 

that the ovum must be inserted low in the uterus (18}. 

Since the ovum burrows into the mucosa and then, in its 

growth, splits the decidua in all directions, it is easy 

to see how part of the placenta could come to cover the 

internal os. The decidua vera and reflexa are carried 

across the narrow cervical slit and come to lie in ap­

position of the opposite side, where fusion may or may 

not occur. If the placenta splits the deeidual membrane 

circularly around the os, the remaining minute hole is 

easily bridged over, and a horseshoe-shaped or placenta 

fenestrata results. 

An entirely different mechanism was described by 

Hofmeier and Kaltenbach in 1888. Until that time the 

gravitation theory was generally accepted. They advanced 

the theory and showed definitely that some eases of 

placenta previa are due to a persistence of cotyledonous 

development on the capsularis or reflexa, the so-called 

reflexa placenta previa. Just why a part of the chorion 

la.eve continue to grow instead of undergoing involution 

early in pregnancy is not known unless it is due to some 

peculiar nutritional condition. When the capsularis has 

been carried out to the decidua vera and becomes fused 
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with it, that portion having persistent villi may gradu­

ally bridge over the internal os. if the villi continue 

to develop, a definite previa will exist and vascular 

connections with the uterine wall will become established. 

The ease described by Titus and Andrews (29) is a parti­

cularly good example of this type of placenta previa. 

SYMPTOMS:- It has often been stated that the hem-

orrhage of placenta previa is a complication of the third 

trimester of pregnancy. This is the rule. However, it 

is well known that symptoms may arise at any time after 

the formation of the placenta. In the most recent study 

(23) it was found to occur in 3,753 (84.98 per cent) of 

4,416 oases after the thirty-first week of gestation and 

in 663 (15.02 per cent, prior to this period. 

Hemorrhage is the first and most constant symptom 

in placenta previa. Other symptoms are both inconstant 

and equivocal, as pain, pressure, and throbbing in the 

lower abdomen, frequent urination, leukorrhea, and 11 car-

rying the child differently" (18). 

The initial hemorrhage in placenta previa is rarely 

alarming. It may vary from a few drops, hardly a stain 

on the linen, to a profuse .. flooding" which may be fatal 

at once. Usually a few ounces are lost as the initial 

symptom. Usually there is no assignable cause. The 

patient may wake from sleep to find herself lying in a 
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pool of blood, or, on arising from the toilet, see 

fluid or clotted blood in the vessel. A painless, cause­

less uterine hemorrhage in the third trimester of preg­

nancy is almost pathognomonic of placenta previa. '£he 

characteristic course is small repeated hemorrhages, and 

finally a serious hemorrhage \22). These small hemorrhages 

are a warning sign of a serious calamity, and unless treat­

ed, a high grade of anemia may develop. ~he accoucheur 

must not be misled by apparent recovery. 'l'his is never 

complete during pregnancy--the blood is only "patched 

up". The system is not in a condition to withstand a 

new drain, one that is inevitable at labor, and a fatal 

issue may ensue. It is impossible to foretell how great 

the loss of blood may be at any recurrence of the bleed­

ing. some of the worst cases of secondary anemia are 

produced bye. condition called "stillicidium sanguinis, 11 

i. e., a continuous but very slight dribbling of blood, 

hardly commending the notice of the accoueheur, but 

slowly undermining the woman's constitution, robbing her 

of her ability to stand bleeding at labor and increasing 

her susceptibility to infection. Another important sign 

of hemorrhage is a constant seepage of blood-stained 

serum. 'l'his indicates the formation of a large blood 

clot in the lower uterine segment and vagina. 

The onset of the bleeding usually varies with the 
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type of placenta previa, although exceptions may be found 

at any time. In a central placenta previa the bleeding 

usually occurs earlier in.utero-gestation than in the 

other varieties. However, exceptions have been noted, 

the cervix remaining closed and there being no hemorrhage 

until full-term labor begins. Such cases may be unfavor­

able as the pains may be weak. In a partial placenta 

previa the pains of pregnancy, the so-called Braxton­

Hicks contractions, are usually present; hemorrhage is, 

therefore, more constant; the cervix softens and dilates; 

and labor commences. Marginal placenta previa may not 

cause any hemorrhage until the very beginning of labor, 

or even toward the end of the first stage; the hemorr­

hage in this ease may be very slight. The acooueheur 

may suspect the type of placenta previa from the above 

symptoms, but as stated before, exceptions to the rules 

are very.common. DeLee (18) has seen a severe and almost 

fatal hemorrhage from a marginal insertion and mild bleed­

ing in a central placenta previa. 

The origin of the hemorrhage may be from one or 

several places. It may arise from the sinuses of the 

placental site, or from the intervillous spaces of the 

placenta. The circular sinus of the placenta may be 

involved, and rarely, then only as the result of inter­

ference, from the villi--that is, from the fetal blood 

vessels. 21 



Concerning the production of bleeding, it must be 

remembered that during the last weeks of pregnancy the 

lower part of the uterus is developed to aeconnnodate one 

pole of the infant, the so-called lower uterine segment 

being formed. 

The relation of the cervix to the lower uterine 

segment hss been the subject of conflicting theories for 

a long time. Older writers taught that the cervix was 

unfolded, or effaced, drawn up and expanded to form a 

part of the uterine cavity, until at term only a small 

part of the cervix was left. Modern investigators hold 

that it is the lower pa.rt of the uterine body which is 

developed to cover the inferior pole of the fetus, and 

that the cervix usually remains closed, at least not 

shortened, until labor begins. 

At term the cervix is apparently slightly shortened, 

the external os hardly admits a finger to the internal 

os. From the internal os, extending toward the fundus 

uteri a variable distance, usually about eight centi­

meters, the uterine wall is thin, the outer layer whiter 

and fibrous. A distinct layer of fascia, the continuation 

of the vesicovaginal fascia, can slso be isolated. The 

peritoneum over it is very loosely attached. The upper 

boundary of this part of the uterus is marked by three 

signs: first, the peritoneum becomes adherent to the 
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muscle; second, a large transv~rse sinus is present; 

third, the muscle of the uterus suddenly becomes thicker, 

forming a sort of ridge or ring. This ring is demon­

strable in pregnancy but becomes more marked during labor. 

It is called Braune's ring, because he first described 

it, or Bandl 1 s ring, because he showed its innnense 

clinical importance. It is more often and better called 

the contraction ripg, because it marks the lower limit 

of the contracting or motor portion of the uterus. 

The region from the contraction ring to the internal 

os is called the lower uterine segment. Its origin has 

been much discussed. The old theory that it came entirely 

from the cervix is supported by many of the older authors. 

Rigby (2) states that the cervix will have almost entirely 

disappeared at term, having been utilized in the forma­

tion of the lower portion of the uterus. A later view is 

that it comes in part from the uterus, that is, from the 

lower part of the corpus. 

A·schoff, in 1906, showed that there exists between 

the internal os and the proper body of the uterus a 

slightly differentiated zone which he called the "isthmus". 

In it the musculature is not so well developed as in the 

corpus, but more so than in the cervix. The glands are 

fewer and less vertical, and there is less strome.. Dur­

ing pregnancy the isthmus develops greatly, but not as 
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mueh as the corpus uteri. It stretches to accommodate 

the downward growing ovum and forms, with some of the 

outer fibers of the cervix, the lower uterine segment. 

This, in the fully formed structure, varies from six to 

nine centimeters in length. 

It is probable, in some cases, most noticed in 

multiparas, that the mucous membrane and a few layers 

of muscle--mostly eireular--of the cervix remain un­

changed until very near the advent of labor pains. It 

is just as probable that the outer layers.of cervical 

muscle are drawn up and expanded during the latter months 

of pregnancy to form a part of the uterine cavity--the 

so-called lower uterine segment. The upper boundary 

of this zone is the "contracting ring", or the lower 

edge of the contracting muscle of the corpus; the lower 

boundary is the so-called internal os of the cervix, the 

edge of the cervical mucous membrane. This zone is some­

times covered with decidua, but the membranes are loosely 

attached to it, showing its late formation. It has little, 

if any, contractile power. The movability of the muscular 

layers on each other permits the employment of cervical 

fibers for the formation of the lower uterine segment, or 

with the cervix, the dilating portion of the uterus 

during labor. 

It is quite evident, from the foregoing description, 
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that if the placenta is in the zone of dilatation, it 

must be more or less disturbed by the formation of the 

lower uterine segment. If the placenta actually covers 

the internal os, or a part of it, as the opening becomes 

enlarged or retracted the attachments of the placenta are 

bound to be torn through and bleeding occur (25) • Should 

the placental margin merely approach the internal os, 

the mechanism by which bleeding is produced may not be 

so clear. The mechanism is intimately bound up with the 

dilatation of the cervix and the formation of the lower 

uterine segment. As that portion of the cervix above 

the external os becomes pulled up to become incorporated 

in the lower portion of the uterine wall, it seems that 

there is bound to be a shift in the layers composing the 

wall in this area. The shift would be sufficient to 

cause detachment of the placenta should a portion ot it 

be implanted in this region. How far upward from the 

internal os this shift occurs is a matter of conjecture. 

It is evident that the area occupied by the placenta is 

enlarged, but the placental growth is not in proportion. 

· In eases before on~et of labor some feel that the 

separation is caused by the painless contractions of the 

uterus. If this be the ease, the question is brought up 

as to why there is no premature separation of a normal 

placenta. It is known that toward the seventh month ot 
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pregnancy, the Braxton-Hicks contractions become more 

and more active and the lower uterine segment begins to 

stretch and thin out (30). The placenta previa, as 

stated, being unable to stretch with the uterine wall, 

partially detaches in its lowermost portion with result­

ant bleeding. The uterine contractions may be further 

stimulated by blood clots in the cervix and the nervous 

shock to the patient caused by the hemorrhage. This 

causes further separation. Thus is set up a vicious 

circle which will terminate unfavorably. It may be 

that the painless contractions of the uterus can cause, 

in some cases, a partial separation of an abnormally 

implanted placenta. It seems plausible that the reason 

a normal placenta is not prematurely separated is due to 

the fact that the contraction does not cause a very great 

shift in the opposing layers of the fundus. However, in 

the abnormal placenta we also have to strongly consider 

the fact that the formation of the lower uterine segment 

causes a relatively great shift in the uterine and pla­

cental portions. This inevitably results in the detach­

ment of the placenta. The separation may be increased 

by the Braxton-Hicks contractions. 

DIAGNOSIS:- A painless, causeless uterine hemorr­

hage in the last three months of pregnancy usually 

enables a direct diagnosis of placenta previa to be 
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made, but the conclusion must be certified by other 

findings. Generally speaking, the more completely the 

placenta covers the region of the cervical os, the ear­

lier in gestation will bleeding occur--Randall (31). 

It is rare to see a woman at full term or in the first 

stage of labor with a central placenta previa. In this 

latter instance the patient is apt to be a lateral, or 

at the most a marginal one. The location of the placenta 

naturally has a great deal to do with the severity of the 

hemorrhage. A complete placenta previa may announce 

itself with a hemorrhage of considerable amount. Fortu­

nately it is rare that the initial hemorrhage proves 

fatal. The blood that is lost by these patients is 

characteristically bright red, although in the case of 

small hemorrhages enough blood may be retained in the 

vagina to cause the expulsion of clots at a later time. 

The bleeding from placenta previa may occur at any time 

and is often u.nrQlated to any exertion. Not infrequently 

the patient awakens to find that bleeding has occurred. 

In placenta previa the general condition of the 

patient will usually be commensurate with the amount of 

blood lost. Examination will show bright blood or blood­

tinged serum coming from the introitus. 

Abdominal Examination 

A great deal may sometimes be learned from careful 
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palpation of the lower pole of the uterus from the ab­

domen--Kerr (32). Thickening of the lower segment of 

the uterus with the presenting part high above the brim 

of the pelvis is suggestive of placenta previa. it is 

in the variety of central placenta previa that these 

features are most pronounced. In the lateral or marginal 

varieties it may sometimes be possible, from abdominal 

palpation, to be able to determine a placenta previa by 

recognizing less resistance on one side when the head is 

presenting. .l::5y very gentle palpation it can be some­

times determined that over a certain area of the lower 

pole of the uterus the presenting head is less definitely 

felt. Unless ~abor has ensued, the abdomen will be soft. 

If labor has been initiated, the uterine contraction will 

be succeeded by the usual interval of relaxation. ~alpa­

tion of the abdomen of patients with placenta previa will 

reveal a much higher percentage of abnormal positions 

and presentations. ±his may be considered as one of the 

suggestive diagnostic features. In the review of placenta 

previa by Findley (23), cephalic presentations were found 

in 687 (71.19 per centJ of 965 cases, breech presenta­

tions in 130 (13.48 per cent), transverse lies in 146 

(15.13 per cent), and in 2 (0.2 per cent) the position 

of the baby was not known. 

Depending upon the duration of the gestation and 
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the amount of placenta in the lower uterine segment, 

the presenting part is of ten not engaged and cannot be 

pushed into the pelvis. The fetal heart tones are 

usually present unless there has been a severe exsan­

guinating hemorrhage. The location of the uterine bruit 

is also of considerable help in the diagnosis of placenta 

previa. It is often possible, according to ~ill (33), 

to trace this bruit into the lower uterine segment and 

across the symphysis pubis. If the placenta is ·normally 

situated, the uterine bruit is not often heard over the 

lower uterine segment. 

Rectal Examination 

Rectal examination frequently gives disappointingly 

little information in such cases. in those eases in 

which the presenting part is engaged and cervix effaced, 

the external os may be palpated and a sense of fulness 

detected in the region of the low-lying placenta. ~he 

examiner may encounter only a boggy mass on rectal exam­

ination for several reasons. These patients are often 

not in labor or even at term. The placenta prevents 

the presenting part from entering the pelvis.. Breech 

presentations are not uncommon. Consequently the exam­

iner is unable to map out accurately the relation of the 

cervix and presenting part to the placenta. However, 

examination through the rectum should always be performed. 
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If sufficiently accurate information can be obtained in 

this manner, the necessity fo~ vaginal examination may 

not exist. 

Vaginal Examination 

Randall (31) believes that it is good policy to do 

a vaginal examination when the information obtained by 

rectal examination is inconclusive. This is particularly 

true in cases in which patients continue to bleed. It 

may be indicated when the history and abdomino-rectal 

examination would indicate that a greater portion of the 

placenta is in the lower part of the uterus. 

Irving (34) believes that all patients who have bled 

at all in the second half of pregnancy should have a 

thorough vaginal examination under an anesthetic. Davis 

(22) states that the examination of the bleeding cases is 

fraught with danger. A simple examination for diagnosis 

may stir up a profuse hemorrhage necessitating further 

manipulation for its control. 'l'he patient who is referred 

to a hospital at the earliest sign of bleeding will rarely 

be jeopardized by the transportation, if she has not been 

previously examined. Irving (34) advocates that the gen­

eral practitioner do no vaginal examination and further 

insure the patients recovery by refraining from packing 

the vagina for control of the hemorrhage. 

The danger of examinations, especially vaginal, in 
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eases with bleeding in the later months of pregnancy, 

are several. During the examination further hemorrhage 

may be produced with its attending complications. 1'he 

possibility of throwing the patient, premature or full­

term, into labor must always be considered. '!'he greatest 

danger of all is the introduction of an infection into 

the cervix or uterus with the possibility of sepsis and 

maternal death. A hard and fast rule should be that no 

vaginal examination should be attempted unless the patient 

is in a hospital and preparations are made to meet any 

emergency which may arise by the proper procedure. 

Let us consider now the vaginal examination and what 

can be learned from it. ~xamination usually reveals a 

cervix that is quite soft and, in the majority of eases, 

to a certain extent dilated. In some eases or hemorrhage, 

the cervix may admit the finger and allow the examiner to 

locate the placenta. This may not be time of the placenta 

previa that frequently manifests itself several weeks be­

fore term, that is, in cases in which a large amount of 

the placenta is in the lower uterine segment. In sueh 

eases the cervix may be uneffaced and closed sufficiently 

not to admit a finger. one will have to rely on a ful-

ness, or bogginess, felt in the lower uterine segment 

which holds the presenting pa.rt away from the examining 

fingers. Some speak of this finding as being a sensation 
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as if there were a flat sponge between the fetal head 

and the examining finger. Undoubtedly in certain cases 

digital examinations are helpful, especially if the 

vertex is the presenting part. lf the fetus presents 

by the breech, the diagnostic signs mentioned are not so 

valuable or reliable. ~he presenting part will be pal­

pated with difficulty in cases of central placenta 

previa and will become more easily felt the less the 

amount of placenta in the lower uterine segment. Often 

the extent of placenta previa can be ascertained without 

introduei.ng the finger into the cervix. .ttandall (31) 

feels that one may be justified in exploring the cervix 

and the region of the interior of the uterus that can be 

reqched. Certainly this is to be performed wi.th the 

utmost ca.re and only after preparations to meet any emer­

gency have been perfected before hand. Due to the proxi­

mity of the placental circulation to the finger, unusually 

prominent pulsations may be evident. ·i·he possibility of 

a placenta previa membranacea must be kept in mind. 

Kerr and Mackay (32) suggest a procedure which they 

have at times found helpful. ~hrough the cervix a fairly 

large-sized negs.r's dilator is passed with very great care; 

when this is removed there is free bleeding if the pla­

centa is previa (central or marginal). They have found 

however that in some cases the bleeding so produced has 
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been considerable. This procedure would be valueless 

in any hands except those of an expert, who, under the 

circumstances, might attempt such a manipulation. 

DIFFERENTIAL DIAGNOSIS:- The signs end symptoms of 

placenta previa usually enable the accoucheur to make a 

direct diagnosis in patients with abnormal bleeding in 

the last trimester of pregnancy. The history and physi­

cal examination will usually add to the conclusion. 

Howevert there are conditions which may confuse the 

practitioner and make the diagnosis somewhat difficult. 

The peculiar spongy, fibrous feel of the ple.cental 

tissue may be simulat·ed by several conditions. A firm 

blood clot or hemorrhage into the fetal membranes may 

feel like placental tissue. Thickened membranes or 

fetal hair matted with vernix caseosa may also produce 

the same impression. A monstrosity with exposed viscera, 

for example, anencephalus, may make the diagnosis difficult. 

It may be of interest to note that fetal abnormalities 

are somewhat more common than usual in cases of placenta 

previa. Greenhill (35) lists 15 cases found in the 

literature and adds 6 cases. He believes that the monsters 

associated with placenta previa are due to the faulty re­

lation between the placenta and the fetus. This may give 

rise to arrests in development. In Irving's (21) study 

of 308 cases of placenta previa, it was found that fetal 
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abnormalities were somewhat more common than usual, 

there being one case each of hydrocephalus and anencephalus. 

In his clinic hydrocephalus ordinarily occurred once in 

every 581 deliveries and anencephalus once in every 470 

deliveries. Murphy (36) found one case of hydrocephalus 

and spina bifida in 741 pregnancies. He found five mal­

formed individuals per 1,000 of all births and eleven 

monsters per 1,000 births complicated by placenta previa. 

This is suggestive in that there may exist some causal 

relation between fetal malformations and placenta previa. 

However, he concludes that one condition is in no way 

responsible for the occurrence of the other. 

Hemorrhage is the sign which brings an urgent call 

from the patient. The origin and cause of the hemorrhage, 

as well as the amount, must be ascertained by the obste­

trician so that he may plan his treatment accordingly. 

The hemorrhage may be due to some cause or condition 

which would cause bleeding at any time, or it may be due 

to some condition peculiar or specific to pregnancy. 

Cervical erosions, polyps, hemorrhoids, cervical 

carcinoma, intrauterine tumors, hematuria, etc., may 

give rise to signs of bleeding during pregnancy, as 

well as at any other time. Blood dyscrasias, such as 

thrombopenia, must also be excluded. 
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Conditions specific to pregnancy may offer some 

obstacle in the diagnosis and must be differentiated 

from placenta previa. Rarities, such as laceration of 

the circular sinus and bleeding from a vessel passing 

over the os from a velamentous insertion of the cord, 

must be considered. Other conditions that must be ex­

cluded are abortion and premature labor, normal dila­

tation of the cervix and cervical lacerations, rupture 

of the uterus, abruptio placenta, and possibly ectopic 

pregnancy. 

The history and time element, for all practical 

purposes, will allow the exclusion of abortion and 

ectopic pregnancy. Premature labor will show the same 

signs and symptoms as a normal labor except that the 

patient has not reached full term. Normal cervical 

dilatation, accompanied by cervical laceration and 

hemorrhs.ge, should be easily differentiated. 

The diagnosis of rupture of the uterus is made from 

the findings on examination. Ruptura uteri usually 

occurs during labor and is characterized by the occurrence 

of sudden, acute abdominal pain, shock, and collapse. 

The uterine contractions cease. On vaginal examination 

bleeding is seen. Extreme movability or absence of the 

fetal presenting part may be found. In some cases the 

ute~ine wound may be felt with perhaps gut and omentum 
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which have prolapsed through it~. Further diagnostic 

certainty is attained by the discovery upon abdominal 

palpation of emphysematous crackling and of a heart­

shaped empty uterus. The uterus may be displaced to 

one side by a hematoma or by the fetus if it has been 

forced into the peritoneal cavity. 

Abruptio placentae may superficially resemble 

ruptura uteri or placenta previa. If premature, ex­

tensive separation of the placenta occurs during ad­

vanced pregna.ncy or at the beginning of labor, it must 

be diagnosed immediately because of its sudden deadli­

ness. The grave form of abruptio placentae is often 

characterized by sudden, severe vaginal hemorrhage. On 

the other hru:rl bleeding may at first be entirely intra­

uterine (concealed hemorrhage). In this event the uterus 

increases more or less rapidly in size and becomes tender 

and boardlike upon palpation. Uterine pain, especially 

in the concealed type, is severe and continuous. It is 

usually more intense on one side of the uterus than on 
-

the other. The pain is commonly accompanied by uterine 

contractions. The uterine expulsive pains ordinarily 

increase in severity. This contrasts sharply with the 

cesse.tion of such pains after rupture of the uterus. 

The pains in placenta previa ordinarily do not increase 

in intensity as much as in ablatio placentae. Shock is 
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often severe arid the signs of acute anemia rapidly 

supervene. 

If the bleeding is rapid and more or less concealed, 

abdominal palpation reveals a symmetrical, tender "board­

like" uterus which is larger than normal. In some cases, 

however, the uterus is soft, of a'lioughy11 consistency. 

The child may be palpated with abnormal distinctness. 

No contraction ring or tense round ligaments can be felt. 

Violent fetal movements and changed heart sounds may be 

distinguished if the fetus is in danger. These signs 

cease after extensive or complete separation of the 

placenta. This is an indication of fetal asphyxia or 

death. 

Upon vaginal examination, bleeding is ordinarily 

found to be present. The cervix is not dilated as much 

as the strength and duration of the uterine contractions 

would indicate. The presenting part of the fetus is 

distinctly felt and, when displaced upward, occasions 

increased bleeding which may be accompanied by the es­

cape of clotted blood. 

The diagnosis of abruptio placentae, therefore, is 

made by the occurrence of the following signs and symp­

toms: sudden vaginal bleeding accompanied by uterine 

·tenderness and pain; alteration or abolition of fetal 

movements and sounds; the ligneous consistency and en-
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largement of the uterus; and the presence of uterine 

contractions. The diagnosis is assisted by a history 

of trauma or toxemia. 

As stated, in placenta previa, no local signs other 

than hemorrhage are usually present. However, local 

signs may be found, particularly if an ablatio is also 

present. This possibility must be borne in mind. Such 

a condition has been referred to by Browne (37) who 

described four such cases. 

MORTALITY:- Placenta previa is a formidable compli­

cation, and annually sacrifices more mothers and children 

than appear in statistics. Muller (22), in 1877, quoted 

a maternal mortality of 40 per cent with expectant treat­

ment. In 1911 McDonald (18) collected 8,625 cases and 

found that 7.22 per cent of the mothers arrl 55.5 per cent 

of the babies died. In 1921 Hitschman reported 6,438 

cases, with 6.5 and 40 per cent mortalities respectively. 

DeLee, in reports gathered from twenty different parts 

of the world, found mortalities that ranged from 1 to 

19 per cent for the mothers and 10 to 80 per cent for the 

babies. Irving (21) had an uncorrected maternal mortality 

of 7 per cent. Findley (23), in his series of 47,828 

cases, divides the morte.lity into two periods--those 

prior to 1922 and those from 1922-1937. In 15,062 cases 

before 1922, the maternal mortality was 1,116 {7.74 
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per cent). The gross fetal mortality was 7,816 in 

14,162 cases (55.61 per cent). In 32,766 cases from 

1922-1937 the maternal mortality was 2,288 (6.98 per 

cent}. The gross fetal mortality in 12,885 cases was 

6,551 (50.84 per cent}. In 2,063 cases of central 

placenta previa the maternal mortality was 220 (10.66 

per centJ; the gross fetal mortality was 806 in 2,040 

cases (39.51 per cent). In 3,266 cases of marginal 

placenta previa the maternal mortality was 118 (3.62 

per cent), and the fetal mortality 899 (27.52 per cent}. 

In 2,096 cases of lateral placenta previa the maternal 

mortality was 88 (4.19 per cent) and the fetal mortality, 

·707 (33.73 per cent). 

Most of the deaths are due to hemorrhage--ante­

partum or post-partum (33}--sepsis, rupture of the 

uterus, and air embolism, in the order named (18}. The 

ante-partum hemorrhage is caused by a partial separation 

of the placenta from the lower uterine segment • ·J:he 

woman may bleed to death in labor usually because her 

store of blood has been wasted during pregnancy. A 

patient with placenta previa is prone to post-partum 

hemorrhage for two distinct reasons: first, injury to 

the cervix arrl. lower uterine segment brought about by 

manipulation necessary to extract the child from the 

birth canal; second, general atony of the patient or 
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shock resulting from previous loss of blood and the effect 

of this condition upon the contractile power of the uter­

ine muscle. The lower uterine wall is thin and week in 

muscle, which contracts tardily and closes imperfectly 

the large venous sinuses; also the contractions are un­

able to completely separate the placenta. Thus the 

natural post-partum hemostasis may not exist. if it were 

not for the fact that the uterine arteries enter the 

uterus higher up, thus being in the zone of contraction, 

many more women would bleed to death. Sepsis is invited 

by the close proximity of the placental site to the more 

or less infected vagina. Infection may be introduced by 

the hasty and many manipulations that may be necessary in 

the treatment. The previous loss of blood lowers the 

woman 1 s resistance to any infection which is present or 

introduced. Rupture of the uterus is liable to occur as 

the uterine wall is much more thinned than usual. The 

efforts of the accoucheur may be too forcible; rupture 

may also occur from over-active uterine action. Air 

embolism, although rare, may occur because the uterine 

sinuses are so near the external air. 

Lhe fetal mortality is due to asphyxia through dis­

location or compression of the placenta, tearing of the 

placenta and fetal hemorrhage. rrolapse of the cord with 

compression, and the shock from being used as a tampon 
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in the Braxton-Hicks treatment ma.y be the cause of 

death. The child may also die from prematurity, pulmon­

ary atelectasis, or shock from the trauma incident to 

rapid delivery. 
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INDIRECT PLACENTOGRAPHY 

INTRODUC1rION:- It is generally believed that the 

only way to make an accurate diagnosis of placenta previa 

is by a digital examination, through the cervix uteri, 

whereby the relation of the placenta to the cervical os 

can be determined. As has been stated, the abdominal 

examination may give some hint to the presence of the 

abnormal implantation of the placenta; in the main it 

is rather disappointing, as is the rectal examination. 

~van under the most careful and aseptic technique, the 

vaginal examination is fraught with more or less danger; 

the examination may produce uncontrolable hemorrhages or 

cause the patient to go into labor, often prematurely. 

It may endanger the patient's life by subsequent infec­

tion. Because of these dangers, the vaginal examination 

is often omitted. The study is confined to the history 

of the patient and abdomino-recta.l palpation. 'l'he ob­

servation that the head fails to engage properly and can­

not be impressed into the lower uterine segment may be 

ma.de. ~hese findings may lead to the correct diagnosis, 

but may leave considerable doubt as to the actual loca­

tion of the placenta. 

To prevent contamination of the vagina, to protect 

the life of the mother, and to obtain a living child, it 
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becomes a matter of the utmost importance to be able to 

diagnose this condition by a method which does not have 

the inherent dangers associated with the digital examin­

ation. until the last few years, there has been very 

little if any work undertaken which would solve this 

problem. nowever, recently this phase of the management 

of placenta previa has been recognized as being of the 

utmost importance. ~fforts have been ml.de to refine the 

diagnostic procedure so as to enable the accoucheur to 

manage the case with the least possible danger to the 

mother ani the child. 

·.L·he latest aid in diagnosis to be used is, of course, 

the roentgenologic study of the pregnant woman. Hereto­

fore, the x-ray has been used, although sporadically, in 

the study of the fetal skeleton so as to determine the 

position and presentation of the fetus, the presence or 

absence of any disproportion between the fetal body and 

the maternal pelvis, and the presence of multiple preg~ 

nancies or fetal abnormalities. 

it wasn't until this decade that any continued at­

tempt was made to determine the location of the placenta, 

in its relation to the uterus, by means of radiographic 

studies of the pregnant uterus. The basic idea was that 

the differences in densities of the placenta and the 

uterine wall would enable the roentgenologist to determine 
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the placental site. Le.tar contrast media were used in 

an attempt to refine the technique. The latest refine­

ment has been the use of indirect placentography. 

It is the intention to show, in more or less chrono­

logical order, the development of the use of the x-ray 

in the study of the placental site. Specifically it 

will show the method, brought into prominence the last 

few years, by which cases of abnormal bleeding in the 

last trimester of pregnancy may be studied for the 

presence or absence of placenta previa. 

Indirect placentography means nothing more than an 

attempt to define the placental site, especially by the 

use of contrast media, with the least danger to the 

mother and child. 

DEVELOPMENT:- In 1927, Robins (38), while dis­

cussing the use of cystography in the study of pelvic 

lesions, showed that there were characteristic pressure 

changes on the form. of the bladder in a variety of 

pelvic masses. He demonstrated that in pregnancy there 

was a typical crescentic pressure on the dome of the 

bladder. However, the case he demonstrated was that of 

a normal pregnancy. No further investigation was carried 

on in the field of obstetrics at that time. 

Menees, Miller and Holly (39), in routine roent­

genologic study of pregnancies, observed that there was 
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a difference in densities of fetal tissues and amniotic 

fluid. It was suggested that an artificial increase in 

the density of the amniotic fluid would aid in outlining 

the fetus. It was found that a water-soluble contrast 

medium could be injected into the amniotic sac with 

relatively little danger (40). They used a solution of 

strontium iodide and followed the injection by an x-ray 

film of the abdomen. They then proposed to outline, if 

possible, the site of implantation of the placen~a. In 

21 cases directly injected there were no injurious or 

toxic effects to the mother or fetus in normal preg­

nancies. It was believed that the method offered a 

precise means of locating the placenta in cases of silent 

bleeding. The procedure was not devoid of danger as, in 

a ease of placenta previa at the sixth month, the fetus 

was expelled about thirty hours after injection. 

In the meantime Staveley (41) pointed out that the 

placenta is not normally visible. However, the placenta 

might show calcified patches, which might be useful in 

the diagnosis of placenta previa. He assumed that if such 

patches are present in the fundus, no placenta previa is 

pr~sent. This finding, however, is not common as the 

calcareous granules often found in the placenta are seldom 

so grouped together as to present a definite shadow on 

the x-re.y film. 
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Hewitt attempted to demonstrate or exclude placenta 

previa by x-ray examination, after making intrauterine 

injections of lipiodal (32}. The findings were not eon-

stant or conclusive. 

Thorotrast, intravenously, was tried in pregnant 

mice, thereafter examining them with x-ray. It was 

found that the drug was deposited in the placenta, but 

the animals were overdosed before a sufficient amount 

would produce shadows. 

Kerr and Mackay (32) attempted to follow Menees 

procedure using strontium iodide, but with rather dire 

results--three premature dead fetuses. They then sub­

stituted Uroselectan B, which is non-toxic ani non­

irri tant. This also had a tendency to terminate preg­

nancy prematurely. 

Snow and Powell (42) were able to demonstrate the 

placenta in routine roentgenologic examination of the 

abdomen of pregnant women in a very high percentage of 

cases. No special technique was used. They believed 

that with a reasonable amount of technical accuracy in 

making the exposures, no difficulties would be encount­

ered. It was observed that the placenta causes greater 

obstruction to roentgen rays than amniotic fluid be­

cause of tissues and blood. This, and the fact that 

the placental shadow fuses with that of the uterine wall, 
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enabled them to show the placental location. It was 

also observed that the fetal part pressing on the placenta 

showed a line of increased density appearing between. 

This was believed to be caused by greater penetrability 

by roentgen rays of the fat-containing sub-cutaneous 

tissues. That the use of contrast media might be of 

value in the. diagnosis of placenta previa was suggested. 

Ude, Weum and Urder (43) reported a case of placenta 

previa study by analysis of the usual anteroposterior 

film of the abdomen and pelvis. They supported the sup­

position that the roentgenologic findings in placenta 

previa permit the roentgenologic diagnosis of this con­

dition without actual invasion of the uterine cavity. It 

was found helpful to inject a small quantity of sodium 

iodide in the bladder to aid in visualizing the bladder 

margins. Placenta previa was demonstrated bt them in 

two additional cases. Friedman and MacDonald (44) re-

ported two cases diagnosed as placenta previa by aid of 

the cystograms and substantiated at delivery. 

Ude and Urner· (45), after reporting the one case 

of central placenta previa diagnosed by cystograms and 

confirmed clinically, began an intensive study in this 

field. Patients with a normal pregnancy and patients 

with any abnormal bleeding of any character during the 

last trimester were studied. The x-ray interpretations 
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were correlated with clinical and operative findings. 

They reported 35 eases of abnormal bleeding. Fourteen 

eases were diagnosed as placenta previa and corroborated 

by clinical and operative findings in all eases but one 

in which a partial implantation was shown, but the find­

ings at delivery were not recorded. None of the 21 re­

maining eases showed either clinical or operative find­

ings of placenta previa. These authors described their 

technique in the use of eystograms and discussed anatomic 

relationships. 

ROENTGENOLOGIO TECHNIQUE:- The radiographic pro­

cedure should be carried out on a table equipped with 

a Potter-Bucky diaphragm, and under circumstences per­

mi ttin~ a rapid exposure. A catheter is inserted into 

the urinary bladder; the bladder is emptied; and about 

40 c.e. of a 12.5 per cent solution of sodium iodide or 

other contrast media is instilled. The catheter is then 

withdrawn. Two details are stressed in this procedure: 

first, the amount of instilled solution should only be 

sufficient to outline the urinary bladder. It should not 

b~ sufficient to distend the bladder completely. Too 

great a pressure may be exerted against the uterus so as 

to produce difficulties in the analysis of the findings. 

The only call for instilling a contrast material is to 

demarcate the margin of the bladder. Any filling which 
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exceeds this would be of no additional value and might 

distort the findings. Second, the catheter should be 

withdrawn before making the roentgenogram. lf it is 

left in the bladder, it may distort its margin to such 

an extent that the study may have to be considered 

unsatisfactory. Attempts to use air to distend the 

bladder instead of a contrast solution is less satis­

factory than the method advocated. Although under care­

ful control it may y!eld the same information. 

The usual anteroposterior film is made immediately 

after withdrawal of the catheter. The tube is centered 

over the mid or lower abdomen just as is customary for 

study of the fetus in normal cases. lt is thought best 

not to angle downward into the lesser pelvis because 

in doing so it would result in failure to clearly demon­

strate the soft tissue space between the urinary bladder 

and the head of the fetus. It is preferable to use a 

large enough film to show the entire fetus. Other val­

uable information may be revealed from a study of the 

fetal structure or from the soft tissue shadows, such 

as the placenta, in the upper portion of the uterus. 

Exposure time should be the shortest consistent with 

the available equipment in order to reveal the maximum 

amount of detail without distortion from the motion of 

the fetus. 
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It is be.Jieved that a lateral film is of 

little valuefto demonstrate placenta previa. 

very 

It may, 

however, be of considerable indirect help if one can 

establish thereby the placental presence in the upper 

segment of the uterus. Thus, as was brought out by 

Snow and Powell (42), low implantation may be excluded. 

Ude, et al, (46) later made additions to their 

technique as follows: Prepare the patient by administra­

tion of low colonic flushes in order to eliminate gas 

and fecal material from the rectum. Rectal distention 

will not always lead to error in diagnosis but may 

produce abnormal findings which closely simulate the 

positive picture. Fecal distention of the rectum pro­

bably constitutes the greatest hazard in the roent-
' 

genologie interpretation. 

An abdominal compression band is used only to 

stabilize, not for compression. AS stated before, the 

lateral film is of no additional value to demonstrate 

placenta previa. However, it will show the very inter­

esting anterior protrusion of the bladder during the 

later stages of pregnancy. 

Aurelius and Schulze applied this method in 23 

cases with satisfactory results. They introduced, as 

an innovation, an oblique film of the lower abdominal 

region as a supplement to the procedure. In this way 
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they were able to diagnose one case of placenta previa 

oentralis with the fetus in a transverse position, with 

one forearm presenting over the upper surf ace of the 

placenta. The linear shadow of increased radio-trans­

lucency first described by Snow and Powell (42) was 

of distinct service in this ease in demarcating the 

outline of th~ fetal forearm. Ude, et al, (46) are 

under the impression that this line must represent the 

layer of vernix caseosa on the body surface of the fetus, 

since this is the ever present fatty substance which 

could give such a layer of decreased soft tissue density. 

Williams suggests that the use of an erect radio­

graph also be made when feasible so as to obtain more 

pressure on the bladder (47). Hoffman (48) suggests 

the use of a portable unit in eases in which the patient 

is in rather difficult straits. 

ANATOMIC RELATIONS lND ROENTGEN DIAGNOSIS:- The 

anatomic relations of the pregnant uterus to the adjacent 

stl"Uctures constitute the basis for roentgenologie inter­

pretation. Anteriorly, the uterus rests directly against 

the abdominal wall, generally displacing the intestinal 

loops and the omentum superiorly and posteriorly. The 

peritoneal cavity dips down between the lower uterine 

.segment and the urinary bladder. The wall of the bladder 

is only a few millimeters in thickness, and is separated 
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from the lower uterine segment only by the two folds of 

peritoneum. in the roentgenogram the fold of peritoneum 

may be demonstrated as a narrow line of increased trans­

lucency. ~n the third trimester of pregnancy, the lower 

uterine segment is a comparatively thin-walled muscular 

tube, also measuring a few millimeters in thickness. 

~he total thickness of the soft tissues normally lying 

between the inner wall of the gravid uterus and the 

lumen of the bladder scarcely exceeds one eentimeter. 

On the roe~tgenogram this space normally appears to be 

only about six to eight millimeters in depth. If then 

the inner wall of the lower uterine segment can be de­

marcated, it should be possible to demonstrate any ab­

normal increase in the width of this area. For this 

factor, the presence of the fetal head in the lower 

uterine segment is an excellent landmark. Covered only 

by a very thin layer of soft tissue, the bones of the 

head give a very accurate demarcation of the inner wall 

of the uterus. This may be well demonstrated in control 

oases of normal pregnancies. It has been found that the 

presenting head invariably lies directly against the 

lower anterior wall of the uterus unless it is displaced 

upward by a solid mass. 'l'he displacement may be caused 

either by the placenta, blood clots from premature 

separation of the placenta, or from some abnormality of 
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the fetus or pelvis. Furthermore, this portion of the 

uterus produces a crescentic pressure deformity of the 

upper posterior surface of the urinary bladder. It is 

a careful analysis of the densities between the bladder 

margin and the skull of the fetus that is depended upon 

for the roentgenologic diagnosis of placenta previa. 

if a breech or transverse position is encountered, these 

findings probably cannot be established. ln the absence 

of the head of the fetus from the lower uterine segment, 

the inner wall of the uterus cannot be accurately deter­

mined. ~t is, therefore, apparent that this study de­

pends on the presentation of the head of the fetus. 

ihe normal placenta varies from two to three centi­

meters in thickness. ~n low implantations the placenta 

has a tendency to be thinner than normal. It spreads 

out over a larger area because of the limited blood 

supply of the lower uterine segment. The shape of the 

placenta conforms to that of the uterine wall externally 

and to the pressure from the fetus and the amniotic fluid 

internally. its outer margin is therefore convex and its 

inner margin concave. The concavity of the inner margin 

is especially evident when the rounded head of tne fetus 

rests directly against it in the lower uterine segment. 

The demonstration of a mass of these characteristics 

interposed between the fetal head and the urinary bladder 
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constitutes the diagnostic picture. 

The size and position of the presenting ma.ss may 

allow one to express an opinion whether the implantation 

is central or partial in type. One must not be misled 

by blood clots from a premature separation of the placenta 

which may form a density closely simulating placenta 

previa. 

Hundley, Walton, et al. {49) studied 27 cases. In 

ten a space, which varied from 1 to 2.5 cm. in diameter, 

was found between the shadow of the fetal head and the 

outline of the bladder. They could not demonstrate any 

placenta previa clinically in these ten cases and con­

cluded that the findings, by this method, were not diag­

nostic of placenta previa. However, Molver (50) reported 

eight cases of placenta previa diagnosed by use of the 

cystogram and Hoffman (48) reported four cases correctly 

diagnosed. 

Beck (51) using Ude and Urners t technique took 

x-ray films of 90 cases with bleeding the last trimester 

of pregnancy. Of these, 19 revea.led the presence of 

breech or transverse presentation in which, as noted by 

Ude, this method is of little value. In the remaining 

71 cases of last trimester bleeding examined by x-ray, 

the diagnosis was correct in 63 or 88.7 per cent and 

incorrect in 8 or 11.3 per cent. In the series were 17 
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oases of placenta previa. Of these the diagnosis was 

correct in 13, or 76.5 per cent, and incorrect in 4, or 

23.5 per cent. 

Of the 54 patients without placenta previa, the 

diagnosis was correct in 50, or 92.6 per cent, and in­

correct in 4, or 7.4 per cent. Absence of placenta 

previa was therefore diagnosed in 92.6 per cent. Beck 

feels that the method is of great value in ruling out 

placenta previa. It should be used simply as an aid to 

the history and clinical findings. 

McDowell (52), in nine ca.ses of suspected placenta 

previa, diagnosed seven_ positive eases by the use of 

the cystogram. 

Hall, Currin and Lynch (53) studied 40 cases of 

abnormal bleeding but, instead of using Ude's technique, 

injected 20 c.c. of Skiodan intravenously. Eighteen 

cases were without placenta previa; seven were placenta 

previa; five were breech presentations, airl the remainder 

were controls of seven, eight, ani nine months gestation. 

They felt that their studies were a success as they had 

one ease of breech presentation of eight months gestation 

complicated by placenta previa, and uncomplicated breech 

presentations of seven, eight, ani nine months gestation. 

·1·he three uncomplicated cases showed the breech in close 

apposition with the bladder. That of the placenta previa 
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revealed a large space between the presenting part and 

the bladder. 

Ude, Urner and Robbins (46) reported 44 cases of 

abnormal bleeding in 1938. Thirty-nine were found to 

be negative for placenta previa, four were diagnosed as 

central in type, and one of the partial variety. The 

clinical findings, with the observations at parturition, 

established only three cases of the central type of 

placenta previa, one of the partial type, and forty as 

negative. One error occurred in the roentgenoiogic 

diagnosis on the positive side, none on the negative. in 

the case of the positive error, the clinical findings were 

so predominantly against the roentgenologic diagnosis 

that the case was delivered by bag insertion with other­

wise normal delivery. 

Anderson (54) used the cystogram as an aid in 

diagnosing placenta previa i~ 22 cases of vaginal bleed­

ing in the last trimester of pregnancy. Five cases of 

normal pregnancies were subjected to roentgenologic exam­

ination by the use of the cystogram, simply as a control. 

In ten eases, a posit'ive diagnosis of placenta previa 

was DB.de by x-ray and confirmed by subsequent clinical 

findings at either operation or delivery. Three cases 

revealed a negative x-ray report as well as negative 

clinical findings subsequently. One case, diagnosed as 
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positive by eystogram, at operation proved to be a nor­

mal implantation of the placenta. Two cases were proved 

negative by cystogram for placenta previa and were nega­

tive at the time of delivery. In both these cases bleed­

ing was due to ablatio placenta. One ease, referred for 

placenta previa and proved negative on x-ray and clinical 

findings, is interesting as it was found to be a case of 

pseudooyesis. 

lt can be seen, from the above discussion, that this 

refinement enables a diagnosis of placenta previa to be 

made with a high degree of aeeuraey. Its greatest value 

lies in diagnosis without contamination of the genital 

tract. It is not intended to be used as the sole means 

of diagnosis. ~he roentgenologic findings should be in 

agreement with the other findings. 

The weak points are several. il'he method is of little 

value when there is an abnormal position and presentation. 

The cystogram is satisfactory only in the last trimes-

ter of pregnancy. This is due to the fact that in earlier 

pregnancy the head is floating above the brim of the 

pelvis. ln that ease no pressure is me.de on the bladder. 

in the presence of prematurity the fetal head is not large 

enough to fill the pelvis with the resulting unsatisfac­

tory pictures. 
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SUMMARY 

Placenta previa is the implantation of the pla­

centa wholly or partially within the zone of dilatation 

of the uterus • 

It occurs as one of three types; central, partial, 

or marginal, depending on the amount of placenta over 

the internal os. 

It occurs approximately once in every 150 eases in 

hospital practice. 

The etiology is not known but multiparity and 

endometritis seem to be contributing factors to its 

development. 

A painless, causeless uterine hemorrhage in the 

last trimester of pregnancy is almost pathognomonic of 

placenta previa. 

The diagnosis is ma.de from the history and abdomino­

rectal examination. Vaginal examination may aid in 

diagnosis if done in the proper manner in a hospital. 

The maternal mortality is approximately 7 per cent. 

The fetal mortality is approximately 50 per cent. 

Indirect placentography may be a valuable aid in 

diagnosis, but is not designed to be used as the only 

means of diagnosis. 
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