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I, INTR0Dl£l'ION 

Spontaneous abortion should be of prime concern to every phy­

sician who has dedicated himself to the preservation and prolonga­

tion of life; for herewith ;ies the greatest single cause of death. 

This is obvious when one considers that of �,000,000 pregnancies 

occurring in this country in 1955, �00,000 resulted in spontaneous 

abortion. During the same year, cardiovascular disease and cancer 

killed approximately 4oo,ooo and 200,000 respectively. Javert (1) 

states approximately one-half of the adult female population of 

this country, of child bearing age, is affected by spontaneous 

abortion. Thus, in terms of incidence, this is our greatest pub­

lic health problem. 

The literature has many data on abortion. Numerous authors 

have expressed one or more facets of the problem as they see it, 

ranging from psychological impact-on the mother to management. 

There is comparatively little written on the pathology of sponta­

neous abortion. It is the purpose of this paper to consolidate 

and briefly review the causes of spontaneous abortion as well as 

to summarize the scant literature on the changes seen in the chori­

onic villi in aaaociation with this condition. An attempt will be 

made to correlate a cause and effect relationship insofar as 

possible. 

1 



II 
I 

DEFINITIONS 

There are conflicting ideas in the literature as to the defi­

nitions of abortion and related terms. A.n iaportant poia.t of dif­

ference concerns the placeaent of the dividing line between abor­

tion and premature birth. Therefore, in any discussion of the 

subject, it seems advisable to establish which definitions are 

being used. 

Abortion is the termination of pregnancy prior to the time 

the fetus reaches a stage of viability.(%) A fetus weighing SOO 

grams or more and hanng reached a gestational age of zz weeks is 

considered to have reached a stage of viability. These criteria 

are used by the United States Public Health Service as a basis for 

their vital statistics.(l) Eastman (Z) uses a weight of ,oo grams 

and a gestational age of zo weeks. However, no fetus weighing 

under SOO gra2s has survived in his clinic. One authenticated 

case of a fetus weighing less than SOO grams and surviving is re­

ported in the literature; this was a baby which weighed 397 grams 

at birth.(1) (Z) Formerly, a weight of 1000 grams and gestational , 

age of 28 weeks was considered the stage of viability. The dowa­

ward revision of this figure is a reflection of advances in the 

field of Pediatrics. 

A. premature infant is one attaining a birth weight of SOl-

2500 grams or a gestational age of ZZ-36 weeks. 

z 



Miscar�iage is s:,nonom.o•s with abortion but a poor medical 

term. Nevertheless, it is probably advisable for the physician to 

use this term when communicating with laymen, because the latter 

generally tend to interpret abortion as a criminal act. 

Spontaneous abortion is one occurring of natural cau3es "1th.­ 

out resort to medicinal or mechanical agents.(%) 

Therapeutic abortion is the deliberate termination of prea­

nancy because of some grave condition that would make continued 

pregnancy extremely hazardous to the mother. 

Criminal abortion is the deliberate termination of pregnancy 

without legal or medical justification.(%) 

Complete abortion is the expelling of the entire products o! 

conception, and most coJIIJllOnly occurs prior to the tenth week of 

gestation. 

Incomplete abortion is the retention of part of the products 

of conception (most often the placenta), and •ost commonly occurs 

after the tenth week of gestation. 

Missed abortion is the retention, in utero, of the products 

of conception for a period of at least two months follovina death 

of the fetus. 

Habitual abortion is that condition in which three or more 

successive pregnancies are terminated by spontaneous abortion. (1) 

(2)                                                               3



Threatened abortion is defined as vaginal bleeding prior to 

the 22nd week of gestation, with or without concurrent uterine 

cramping. 

III. INCIDENCE OF ABORTION

The overall incidence of abortion is not accurately known 

for obvious reasons. As Fisher c,> states, the possibility exists 

many pregnancies are terminated with the next menstruation1 and, 

therefore, many prepancies are never recognized. Some patients

will abort, recognize what has transpired, have no ensuing compli­

cations, and never report to a doctor. Others may interpret vagi­

nal bleeding, which in actuality is abortion, merely as delayed or 

irregular menstruation. Criminal abortion, because of its nature, 

is very difficult to-appraise. 

The experience of many very reliable authorities, such as 

Hertig,(�) Eastman,(2) Javert,(l) Rock,(5) Hudson,(6) and others, 

would indicate sponianeous abortion occurs in very close to ten 

per cent of all prepancies. This is based upon observations of 

many thousands of private and clinical patients1 and tends to show 

that race, parity, and social status do not affect the incidence. 

Nevertheless, Reis (7) maintains 11-16 per cent is more nearly the 

true incidence of spontaneous abortion. 

The most accurate estimates in the medical literature report 

criminal abortion to occur in 11-12 P.er cent of all pregnancies.

   4



Reports as high as 20 per cent may be the result of studies in too 

limited an area of t his country • . Spelman (8) makes the startling 

statement that 69 per cent of all abortions are criminally in­

duced. Thus, even t he conservative estimate would indicate a 

daily rate far in excess of 1000 per day for the united States. 

Therapeutic abortion, for this country as a whole, is fairly 

accurately estimated as occurring in a ratio of one to every zoo 

live births.{2) In a series of 10,000 deliveries in Eastman's 

. clinic, the ratio wa s one to 147. Jav·art's (1) series disclosed 

an incidence of one to 241 or o.41 per cent. These figures agree 

quite closely with the reported incidence in Sweden and Denmark. 

That therapeutic abortion may be a highly abused procedure seems 

evident when one considers, as reported by Cosgrove,(9) that the 

ratio was one to 16,750 deli veries at the Margaret Hague Maternity 

Hospital. Assuming t hese f i gures are correct and assuming the 

maternal death rate did not increase, the writer feels this wide 

discrepancy p,oints c l early t o a need for the medical profession 

to be more reluctant in conc luding a therapeutic abortion is 

indicated. 

The foregoin,9 pa ragraphs seem to substantiate Rock's state­

ment(5): "It is appa rent that an abortion rate of 25 per cent of 

pregnancies is a cons ervativ·a estimate." Henry (10) feels on,e­

third of all fertili z ed ova abort. 

5 



IV~ CAUSES OF SPONTANEOUS ABORTION 

In the discuss i on to f ollow, we are going to divide the 

causes of spontaneous abort ion into two broad categories: 

(1) Causes primarily attributable to abnormalities in the genital 

system and products of conception, and (2) Causes primarily at­

tributable to other factor s . This is done in the interest of 

organization and cla rity of presentation. The writer is awara 

there is considerabl e overl ap of and multiplicity of causes. 

Spontaneou3 Abortion due t o Abnormalities of the Genital System 

and PTodu-cts_ of__l::Q_11_<::_e..E,ti<>n. 

Q.vary and Uterus 

Retroversion and retroflexion of the uterus has been seen, by 

several authorities , with greater frequency in spontaneously abort­

ing than in non-abor ting obstetrical patients. The overall inci­

dence of this condi t ion in the female population is thought to be 

11-15 per cent. Hudson and Rucker (6) found 26 per cent of their 

term patients had t his condition as opposed to 44 per cent of 

their abortion patients six weeks postpartum. Javert (1) reported 

an incidence of 38 per cent in a large number of habitual aborters. 

Wall and Hertig (11) found this condition in 37 per cent of their 

habitual aborters. Although it is generally agreed impaction of 

the uterus due to retroversi on and ratroflexion will almost always 

lead to abortion, some writers are not willing to agree that 

simple retroversion and retroflexion is an important cause.(2) (5) 

6 



Leiom.yomata of the uterus undoubtedly play some etiologic 

role in abortion. Javert (1) reports an incidence of 12 per cent, 
l 

.. _ 

in a series of 1769 spontaneous abortions, as compared to an over-

all incidence of 1.8 per cent in women of child beaPing age diag­

nosed by pelvic examination. Eastman. (2) summarizes the problem 

as followsa "The positioa which the fibroid occupies is more 

likely to affect the issue than the size of the twnor. Submucosal 

tWlOrs and those situated in the lower segment ar� the most likely 

to cause abortion. It is amazing how sometimes the most gnarled

and nodular uterus carries a pregnancy to term. The only way one 

can determine how a uteru with fibroids will behave in pregnancy 

is to give it the clinical test." 

Masters (lZ) reports patients with bicor11J1ate uterus or uter­

us didelphys tend to abort about three times as frequently as wo­

men with normal uteri. In a review of the literature, it was 

found in 418 cases of uterus didelphys there were 213 abortions 

occurring in 735 pregnancies for an incidence of 29 per cent.(1) 

Other congenital anomalies are more apt to be a cause of sterility 

than abortion.(2) 

Congenitally short cervix or one which is surgically ampu­

tated during the child bearing years is associated with slightly 

higher incidence of abortion. There is extensive reference in the 

literature to incompetent cervical os as an occasion.al complica­

tion of pregnancy. However, studies indicate this complication 

7 



almost always arises after the twenty-second week of gestation; 

and thus, by definit ion, ca uses prematura birth rather than 

abortion.(13) 

Hertig and Livi ngstone (4) found acute bacterial endometritis 

to be the cause of 1 .3 per cent of 1000 cases of spontaneous abor­

tion. A similar report is given in a later article by Wall and 

Hertig.(11) Rock ( 5), and Hudson and Rucker (6) disagree with 

this theory, as does Henry (10) who states: "Endometritis is not 

the cause of abnormal deve l opment and abortion, but is their di-

rect result." 

There appears t o be general agreement that hemorrhage into 

the decidua basalis is the most com.man histologic change seen in 

spontaneous abortion . Formerly this was thought to be an impor­

tant cause of abort i on; Javert (1) still believes this to be a 

cause in some c~ses . However, most writers now label this condi­

tion a result rather than a cause. 

Endometrial fi brosis, according to Masters,(12) secondary to 

postpartum or postabortal infection, is a primary cause in some 

cases. This is a c ondition in which the endometrium undergoes 

varying degrees of r eplacement b7 fibrotic tissue. A somewhat re­

lated condition has recently been described by Netter, et al(l4), 

which he labels traumatic uterine synechiae. This is obliteration 

of parts of the uterine cavi ty by scar tissue following myometrial 

injury. He summarizes the problem as follows: "Curretaget 

8 



especially during t he postpartum or postabortal period, results not 

infrequently in adhesions of the uterine wall, adhesions which can 

cause, in extreme ca ses, complete disappearance of uterine, cervi­

cal, and isthmic cavities. Ha proves the diagnosis by hysterome­

try and hysterography. Nett er et al.(14) further states: "If by 

chance pregnancy occ urs, abortion and premature delivery are more 

likely to occur as well as low insertion of the placenta. Deliv­

ery of the placenta is difficult and dangerous on account of ab­

normal placental adhesions." 

The ovary per s e (the ovum will be discussed subsequently) 

probably plays very little part in the etiology of abortion except 

that a functioning corpus luteum of pregnancy is necessary for at 

least the early month s of ge station. However, the writer feels 

few authorities would be as zealous as Henry (10) in ascribing om­

nipotence to the corpus lute um, to the exclusion of other factors, 

' when he concludes: " the mat ernal uterine environment in all its 

components - its blood suppl y, its myometrial, and more obviously 

important, its decidual deve lopment ·- is completely dependent, 

from the moment of i mplantation, upon the maternal corpus luteun's 

ability to respond t o demands made upon it by fetal tissues devel­

oping in the uterus.' 

liter~lacental Organ 

Under this heading will be discussed the causes of spontane­

ous abortion which bea r a dir ect relationship to the intimate 

9 



attachment the fetal placenta makes to the maternal uterus. 

Premature separation of the placenta is most co11DDOnly a com­

plication of the third trimester of pregnancy. However, Javert 

(1) found this to be a cause, in 32 of 2000 cases of spontaneous

abortion. 

Likewise, in the literature placenta previa is referred to 

as a third trimester complication of pregnancy. Studies of the 

site of placentatioa, in a large series of therapeutic abortion 

cases, showed placeata previa to be more frequent than is seen in 

'the third trimester or at1Brm. This discrepancy suggests many of 

the early cases of placenta previa are lost to spontaneous abor­

tion. Javert (1) observed 35 such conditions in his series of 

2000 abortions. Hertig and Livingstone<') report this as the 

cause in 5.6 per ceat of 1000 spontaneous abortions. Rock, (5) 

Reis,(7) and Wall (11) also count thts as an important cause. 

Cervical pregnancy, altho�gh rarely seen, is almost certain

to proceed to abortion, because it is actually an exaggeration of 

placenta previa: 

In a study of 100 cases of habitual abortion, Wall and Hertig 

(11) found circumvallate placenta and placenta membranacea to be

the cause in 3 and 1 case respectively. Eastman (2) also reports 

a slightly higher incidence of abortion in association with cir­

cumvallate placenta. Torpin,(15) in reporting recently on his 

study of placental anomalies, came to this startling conclusion: 

10 



"The deepest implant ation r esults in circumvallate placenta or 

membranaceous placentas of which my clinical studies have indicat­

ed that 80 per cent of circunvallates and almost 100 per cent of 

membranaceous abort . If t h is is true, and there are approximately 

40,000 term circumva llate placentas annually in the United States, 

there should be 160 , 000 spontaneous abortions associated with this 

anomaly. J. Whitridge Wil l iams in 1927 concluded that placenta 

circumvallata had no clinical significance, and most American text­

books tend to agree and, consequently, d,evote few lines to the 

subject." 

O~VilJlla Embryo, and Fe tus 

The vast majori ty of writers agree this area of p;,i,thology ex­

plains most cases of spontaneous abortion. In view of this, it is 

interesting to note there s eems to be the least amount of pub­

lished literature explainin g the pathologic nature of these cases. 

This writer feels t h is sug gests a f'lllldamental deficit in our knowl­

edge of the most imp,:>rtant cause of spon-t;aneo_us abortion. Defects 

in the ovum, embryo , or fet us apparently cause 50 per cent or more 

· of all spontaneous abortions. Rock (5) placed the figure at 50 

per cent. Hertig a nd Livin gston,3 (4) report a fig·ure of 61 per 

cent. Huber et al ( 16) rep,:>rt this as a cause in excess of 50 per 

cent of cases. 

Overworked terms in the · literature are "defective germ plasm" 

and "defective germ cell" used apparently in reference to d-efects 

11 



in the ova and spermatozoa. Shettles (17) in a recent article 

reports pathologic ova to be the cause of 62 per cent of all spon­

tane.:>us abortions. He states: "Recently the view has been ex­

pressed that the most cownon cause of abortion is a defective ovwn, 

a bad spermatozoon or both, which is accepted by many not as a 

mere hypothesis, because i t is based on the microscopic findings 

in many conceptuses . " 

Jo~l (18) repor ts an i nteresting study which tends to incrimi­

nate the spermatozoa as a causative factor in abortion rather than 

just in sterility a s is sometimes considered to be the case. He 

studied the sperm of 114 male partners of marriages plagued by re­

peated spontaneous abortion. Forty-six of these had subnormal 

sperm. Twenty-six of the latter group were eliminated, because 

theirs was only a low to moderate degree of hyp,ospermia which was 

not considered to be severe enough to reliably account for the 

abortions. Of the remaining 20, six had a very high degree of 

pathologic changes i n the s permatozoa, and their marital situation 

was uniquely suited t o this type of study in that each of their 

wives had a history of sig.ni ficant sexual exposure to other than 

the single individual . All six wives of these men had normal preg­

nancies and deliverie s in marriages contracted with other men. 

Two successive marria ges of one of these men resulted only in 

abortions, but the second wife had a n,ormal pregnancy and delivery 

following artificial insemination. Joel (18) concludes, "Although 

12 



the contribution of the male is of obvious importance, no clear­

cut relationship between. the external morphology of the spermato­

zoa and abortion bas been found." The importance of ova and 9per­

matozoa is summarized by Henry (10) who believes spontaneous abor­

tion, in the majority of cases, is.determined by gene�ic factors 

carried in ebrom.osomes of one or both germ cells1 further, if 

either germ cell is abnorDBl, the conceptus will be abnormal and 

will nearly always be aborted. 

One cannot say with certainty that congenital malformations 

per se lead to all>ortion. A congenitally malformed fetus that 

aborts may, in actuality, be the result of a defective ovum or 

spermatozoon whose pathology, is of a degree that rill permit iu­

trauterine life to progress a significant length of time but not 

to the time of viability. 

One may justifiably qaestion, at this point, whether or not 

the treatment of threatened abortion (Which is beyond the scope of 

this paper) will result in a higher incidence of seriously de­

formed babies. Studies seem to prove such is not the case. 

Burge (19) in a study of some 12,000 deliveries plus a review of 

the literature, concluded.& "a patient whose pregaancy survives a 

threat to abort has at least a 98.5 per eent chance of deliverin1 

a baby without major or life-threatening defects." He feels there 

is no evidence the treatment of spontaneous abortion increases the 

incidence of congenital defects and that we, fortunately, cannot 
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significantly chang1? the inc idence of abortion due to abnormal 

conceptuses. This a ppears t o support Henry's (10) contention that 

spontan,eous abortion du,e to defective ovum, embryo, or fetus "is 

essentially conservat ive in nature." 

Umbilical Cord and Fe tal Membranes 

Javert (1) attaches great significance to abnormalities of 

the umbilical cord a s a caus e of intrauterine death and consequent 

spontaneous abortion. This is in c,:>ntrast to most writers in the 

field who s~ldom impl icate t his structure as a primary cause. In 

297 cases of abortion which he attributed to d~fects in the cord, 

Javert (1) lists achordia a s the cause in 181 or 61 per cent. 

Other authors would c lass t his as a defect in the development of 

the fertilized ovum. This writer would agree with the latter, for 

how can one assign an etiologic role to a defect in a non-existent 

structure? Javert ( 1 ) and Novak (20) describ.-3 c,:>arctation of the 

cord as a cause; the former describes this in 15 of his 297 cases. 

He goes on to say ext remely long cords (three times the length of 

the standing fetus) predispose to involvement in prolapse, looping, 

torsion and knots. ertainly, extreme degrees of any of these 

could lead to fetal anoxia and death. However, it appears 

Wharton's jelly, by virtue of its c,:>nsistency, protects the v•as­

sel s from complete occlusion due to these factors in many in­

stances. This is evidenced by the frequency with which these com­

plications are seen in apparently normal term babies. While 

Javert (1) considers pathologic torsion to be the second most 

14 



common cord complica tion leading to abortion, Hartig and Sheldon 

(21) and Eastman (2) consider this to be a postmortem phenomenon 

and not the cause of death of the fetus. 

Rupture of the membranes in premature and term deliveries is 

most often followed by onset of labor. In view of this, one might 

be inclined to believe an intrinsic weakness of the fetal mem­

branes might lead t o rupture and ab~rtion. Jeffcoate (13) studied 

the strength of fre shly obtained fetal membranes by placing them 

unsupported over var ious sized apertures and then applying pres­

sure to the point of bursting. He concluded normal membranes will 

withstand a pressure much higher than could conceivably be reached 

in utero . during pregnancy. This appears to rule out intrinsic 

weakness as a cause . On the other hand, membranes weakened by in­

fection may be predi sposed to early rupture and, hence, abortion. 

In a study by Javert (1) chorionitis and amnionitis was six and 

ten times more f~equent respectively in spontaneous abortion than 

in his control material consisting of unintentional and therapeu­

tic abortions. 

Spontaneous Abortion due tc,~~:f~ctorfl Other than Abnormalities of 

the Genital System and Produ cts of Conception 

Trauma, in spite of the importance ascribed to it by the gen­

eral public, is probably one of the rarest causes of spontaneous 

abortion. To be effective i n producing abortion, trau.rna must ac­

tually initiate one of the f ollowing according to Rock:(5) 
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"disturbance of the choriodecidual relation; interference with the 

uterine blood supply to the nidatory site; damage to membranes; 

serious injury to t h e very young corpus luteum; or activation of 

the neuromuscular mechanism of uterine evacuation by local irrita­

tion or by cerebral disturbance." Hertig and Sheldon,(21) in a 

very convincing art i cle, reported the experience of seven obstetri­

cians in Boston, al l of whom were members or emeritus members of 

the Obstetrical Society of Boston. These specialists had seen 

seven . cases of bona fide traumatic abortion in a total of 157 

years of obstetrical experience; four had seen no cases in a total 

of 64 years experience. These spe,:::ialists were also m1animous in 

agreeing the onset of signs and symptoms leading to abortion fol­

low the causative trauma wi t hin minutes to hours. On the basis of 

these findings, Hertig and Sheldon (21) concluded: "A bona fide 

trau..~atic abortion is one i n which the abortus was anatomically 

normal in development up to the time at which the external trauma 

and/or psychic shock occurred. If this predicate cannot be proven, 

we must regard the ev idence of traumatic causation as conjectural 

and speculative, and suspect that the abortion was a spontaneous 

one due to pathologic causes ." In most cases of so called "trau-­

matic etiology," if t he abor tuses are examined, virtually all of 

them will be seen to have suffered their lethal damage days or 

weeks before the desi gnated injury and subsequent abortion.(5) 

Tupper et al.,(22) and Whit l ey and Green (23) believe trauna, 
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exercise, and stress may be the trigger mechanism to an already 

unstable pregnancy, but they believe it rarely to be the basic 

cause of any abortion. 

Msternal diseas~, such as pneumonia, pyelitis, influenza, and 

typhoid fever may lead to a bortion.{2) It is said either toxins 

or bacterial invasion may de stroy the fetus and result in abortion. 

In some cdses, severe toxic conditions of the mother may initiate 

labor and abortion wi thout demonstrable pa thologic evidenca of 

damage to the fetus. Hertig and Livingstone (4) believed that 2 

per cent of their 1000 cases of spontaneous abortion were the re­

sult of febrile and i nfla!IIIllatory disease. They state: "That gen­

eral febrile states c an and do cause spontaneous abortio~ is at­

tested by the number of pregnant patients who aborted during the 

influenza epidemic of 1918-1919." Reis (7) made the sam,e observa­

tion . Tuberculosis i s a rar e cause of abortion. (5) Syphilis is 

no longer thought to be a cause of abortion, because studies have 

shown the spirochete does not cross the placental barrier until 

after the 20th week of g,esta tion. It is, however, an important 

cause of premature s t illbirt h. Toxemia of pregnancy is n,-:>t a 

cause of abortion becsuse, by definition, toxemia does not occur 

until after the 21.ith week of pregnan,cy. 

There is little evidence imbalance of sex hormones plays a 

frequent causative r o le in spontaneous abortion. As stated by 

Eastman (2): ''Endocr ine dyscrasias or imbalances, which are 

17 



occasionally convenient terms to cloak ignorance of exact factors, 

may also cause abortion." Tupper et al,(22) found no correlation 

between levels of sex hormones in aborters and non-aborters. The 

empirical use of thyroid extract in obstetrical patients to pre­

vent habitual abortion would suggest hypothyroidism is a more com­

mon clinical cause of abortion than.other endocrine disturbances. 

(24) 

Psychosomatic etiology of spontaneous abortion can be in­

ferred from statistics and reports of cases, but it is a difficult 

factor to prove. The details of this problem are too extensive to 

go into at length in this paper, but a few suggestive data will be 

presented. Based on statistically reliable comparisons as to age 

groups, total pregnancies alld abortions, Javert (1) reports spon­

taneous abortion to occur ten times as frequently in married women 

as in unwed prospective mothers! This implies some stressful si­

tuation in the marriage relationship as a causative factor in some 

abortions. Weil and Stewart (25) report the case of a married 

woman who had had seven consecutive spontaneous abortions. She 

was considered to be in normal health from an obstetric, gyneco­

logic, and general medical point of view. When she became preg­

nant the eighth time, she W3s placed under a psychiatrist's care 

for weekly sessions of psychotherapy. Urinary gonadotrophic hor­

mone determinations were done weekly and found to be at the lowest 

level following periods of emotional stress. At one time the 
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psychiatrist was out of town and could not be present for an ap­

pointment. The pat i ent during that week had to be hospitalized 

for threatened abort ion with vaginal bleeding and cramping. She 

recovered from this episode and went on to deliver a normal baby 

at term. 

Malnutrition, a vitaminosis, and insufficient calcium intake, 

while extremely detr imental to the mother's health during pregnan­

cy, are rarely, if ever, the sole cause of spontaneous abortion. 

Rock (4) points out that one must not be misled by results ob­

tained in animal laboratories,for deficiency states imposed there 

are seldom reached i n human beings. 

Advancing age plays a part in the frequency of abortion; to 

label this a cause i s perhaps erroneous. McMahon et al,(26) made 

a study of this prob lem with results of high statistical signifi­

cance. (The reader i s referred to the original article for de­

tails.) They concluded: "The percentage of cases in which a 

normal living fetus (at or shortly before time of abortion) was 

found decreased steadily with increasing maternal age, from 33.0 

per cent in materia l from mothers "..lllder age 2$ to 3.2 per cent in 

mothers aged 40 and over." Javert (1) also found that the inci­

dence of spontaneous abortion p,er total number of pregnancies by 

age groups, steadily increased from age 15 and under to age 4$-49. 

In this latter age group, the incidence was 29 per cent in his 

series. 
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Radiation, in excess of that needed for limited roentgenogra­

phy will cause abort ion. I n fact, this has been pr~posed as a 

means of therapeutic abort i on.(5) 

Finally, lead and othe r heavy metsls may cause abortion by 

passing through the placent al barrier to poison the fetus.(2) 

More frequently, however, l ead causes abortion by first exerting 

its effect on the ovum or s permatozoon in such a manner that the 

zygote is incapable of growing to maturity.(5) 

V. I>A'_l'HQJP_QIC CHAN~S SEEN IN TIIE_ CHORIQNIC VIU...I 

Pathologists have known for a long time that in a large per­

centage of abortuses there are characteristic changes seen in the 

chorionic villi. Th e signi ficance of t hese changes has been, in 

general, poorly unde rstood . However, recent studies, particularly 

by Huber (16) and hi s group at Indianapolis, have given us a more 

accurate description of these changes and suggest that guarded con­

clusions may be drawn concerning the m,eaning of these changes. 

Specifically, these alterations of the chorionic villi con,cern 

what is referred to as molar change. Huber et al,(16) established 

certain criteria that mus~ b~ met in order to make the diagnosis 

of m<::>lar change. These are as follows: 

(1) Avascular villi or relatively avascular villi. 

(2) Edema of the stroma with or without increase in size of 

the villi with the development of cystic spaces which 
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tend to coalesce. 

(3) Proliferation of trophoblastic cells in excess of the usu­

al two-cell layer in at least some of the villi, exclud­

ing the anehoring Tilli. These findings should be seen

in several villi in the specimen.

If all three of these criteria were met, the diagnosis of mo­

lar change was justifiable. When two of the criteria were present 

or when one was present with the other two questionably demonstrat­

ed, the diagnosis of questionable molar change was justified. 

These workers studied only complete abortion specimens, so 

the pathology of the fetus might be correlated with molar change 

of the villi. The fetuses were classified as· to degree of path­

ology they exhibited. From greater to lesser degree of pathology 

they were classified as absent, nodular, cylindrical, stunted, and 

macerated. It is interesting to note that the percenta1es of cas­

es showing molar and questionable molar change decreased as the 

degree of pathology of the fetus decreased. Javert (1), working 

entirely independently, reports the same phenomenon of decreasing 

percentage of molar change with decreasing degree of pathology of 

the fetus, although he did not use as many classifications for fe­

tal pathology. 

The results of the studies of Huber et al.,(16) on 90 com­

plete specimens, showed normal fetuses in only 2Z instances or 

24 percent. Molar change was not present in any of these cases. 
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Of the remaining 68 fetuse s or 76 per cent, all were abnormal. In 

these 68 specimens, molar change was found in 36, or 53 per cent 

of the pathologic f e tuses. On the basis of molar change alone, 

Huber then predicts that more than half of people who abort hava a 

pathologic fetus. As reported in Section IV of this paper, this 

is a correct prediction which correlates with the findings of many 

authorities studying the embryo and fetus of a vast number of 

abortions. 

Hertig and Ed:nonds (27) preceded the above group in a very 

similar type study of what t hey called hydatidiform degeneration. 

Their results were quite comparable in that virtually all cases of 

hydatidiform degenera tion were associated with abortions due to 

pathology of the ovum, embryo, or fetus. They present an hypothe­

sis which would seem to be a logical explanation for the changes 

seen. Hertig and Edmonds (27) state hydatidifor;n degeneration be­

gins about the fifth week of pregnancy or at the time the fetal 

circulation should begin to f unction. The chorionic vascular sys­

tem fails in developm,~nt beca use of extreme defectiveness of the 

ovum, and there result s avascular villi. The trophoblast contin­

ues to play its role of abs9r ption of vital fluids from the matern­

al circulation. The f luid i s absorbed but, in the absence of fetal 

circulation to carry i t to the fetus, accumulates to produce swol­

len edematous villi. The larger of these villi are described as 

having a cyst-like appearance with basophilic precipitate in the 

22 



center. The walls of the edematous villi are shown to be co1mec­

tive tissue made up of widely separated immature fibroblasts. 

These authors did not describe proliferation of the epithelium as 

a constant finding in hydatidifora deaeneration, although they re­

port it was frequently present. 

Eastman's (2) description of hydatid degeneration is essen­

tially similar to that of Huber et al.,(16) described above. How­

ever, Eastman feels the edematous villi are a post fetal death phe­

nomenon and are the result of the 1mb1bition of tissue fluid. 

Gray (28) studied the changes in the chorionic villi in �7 

cases of spontaneous abortion, on the basis of how the microscopic 

sections reacted to eight different staining techniques. In 37 

cases he demonstrated either collagen, fibrinoid necrosis, or 

hyalinisation; no two of these were found in any one specimen. 

Nine of the specimens showed none of these changes nor did ZZ con­

trols obtained from term or therapeutically interrupted pregnancies. 

He concluded these stigmas of collagenosis, which he found, sug­

gested the possibility spontaneous abortion should be classified 

among the collageaoses (connective tissue disease), and that the 

role of hypersensitivity of ground substance material in the pro­

duction of spontaneous abortion should be further investi1ated. 

Unfortunately, Gray (28) did not have complete specimens, so the 

cause of the abortion and the condition of the fetus could in no 

way be correlated with his findings. 

Z3 



We would, at t h is point, like to speculate on the signifi­

cance of Huber's (16) findi ngs. If this work could be duplicated 

in a large number of cases , then one would be reasonably safe in 

assuming that a pathologica l report of molar change indicates the 

abortion, in all probabili t y, is due to a pathologic fetus or de­

fective germ plasm a s described in Section IV above. If molar 

change is not found in the pathologic examination, one is safe in 

assuming there exist s a good chance that defective germ plasm is 

not the cause of the abortion. Therefore, a pathologist's report 

following abortion which stated, "Negative for molar change" 

would be an encouraging sign to the obstetrician. He would be 

most reluctant to then attri bute the abortion to defective germ 

plasm and would proceed to r ule out all other possible known 

causes of ab.:>rtion that migh t exist with this patient. Fortunate­

ly, it is these other causes that we are most likely to be able to 

remedy with our present stat e of knowledge, and it is these other 

causes that apparent l y account for close to 50 per cent of all 

spontaneous abortions. We f eel that such a method of pathologic 

reporting would be a vast i mprovement over "Products of Concep­

tion" and might, in t he future, enable us to reduce the incidence 

of this major problem. 

Wall and Hertig (11) r ec,:>gnized the universal need for patho­

logic examination when they stated: "Any woman who aborts is po­

tentially an habitua l aborter. Therefore, it is important that 

the very first abortu s of any patient should be thoroughly 
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examined pathologically ••••• By submitting all abortions to such 

examination, both the patient and her physician can become intel­

ligently prepared for any subsequent abortions." 

VI. Sl:MofARY

A review of pertinent literature, as regards the causes and· 

incidence of spontaneous abortion, has been undertaken. Further­

more, we have studied the material available conce?'Jling histologic 

changes seen in the chorionic villi coincident to spontaneous abor­

tion. This study was embarked upon in the hope that some correla­

tion might be found ltetveen the cause of an abortion and the patho­

logic findings at time of examination of the specimen. In this 

regard, we feel we have been only moderately successful. 

We have shown that, in terms of incidence, spontaneous abor­

tion is our greatest public health problem in that half of the 

fe111ale population of child bearing age is affected by it. 

An attempt has been made to set forth clear concise defini­

tions of some of the terminology used in reference to abortion. 

It is in this area that a si1nificant amount of confusion appears. 

It is pointed out that one-fourth to one-third of all preg­

nancies terminate in abortion. Unfortunately, more than one-half 

of these are criminal abortions. Ten per cent of all pregnancies 

end in spontaneous abortion. Evidence is presented that suggests 

therapeutic abortion is, perhaps, too common a procedure being 



entered into without sufficient justification. 

In the discussi on of caus~s of spontaneous abortion, we make 

no attempt to assign to a specific cause the responsibility for a 

certain percentage of the abortions, except in very general terms. 

This infor.nation is at present largely llllknown. In addition, we 

do not mean to imply that every cause has been mentioned. Certain­

ly, s~me causes are too rare to be worthy of mention and others 

are still unknown. The causes have been divided into those relat­

ing to abnormalitie s of the reproductive system and the products 

of conception, and t hose relating to other factors. It is empha­

sized that there may be overlap of and multiplicity of causes. 

In the former group, we further divide our discussion into 

causes relating primarily to ovary and uterus; uteroplacental 

organ; ovum, embryo , and fetus; and umbilical cords and fetal mem­

branes. The greatest single cause of spontaneous abortion is 

found to be defects in the ovum and spermatozoon. Other causes we 

discuss are retroversion and impaction of the uterus, leiomyomata, 

congenital anomalies, endometritis, decidual hemorrhage, endome­

trial fibrosis, and traumat i c uterine synechiae. It is suggested 

that premature separation of the placenta and placenta previa 

should be considered causes of abortion rather than just third 

trimester complications of pregnancy. We point out that circum­

vallate placenta may be of much greater importance than that usu­

ally ascribed to it. 
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Among causes n o t attributable to a.bn,:irmali ties of the repro­

ductive system, we d iscuss psychosomatic factors, maternal disease, 

hormones, maternal a ge, and others. The role of trauma and nutri­

tion in etiology is shown to be less important than usually 

considered. 

The latter part of this paper des~ribes the changes in the 

chorionic villi seen with spontaneous abortion. The study of one 

individual is descri bed in which he finds significant amount of 

collagenosis in the chorionic villi, and suggests spontaneous 

abortion might be r e lated to the collagen diseases. We feel his 

study was not well c orrelated with the pathology of the fetuses 

and that his study i s, therefore, not too significant. 

The findings o f other groups, which correlated well with eacn 

other, seemed to be of considerable significance. These con~ern 

what is called molar change or hydatidiform degeneration of the 

chorionic villi seen in , roughly , half of the cases of spontane,)us 

abortion. This phenomenon consists of three basic histologic 

changes as follows: (1) Avascular or relatively avascalar villi; 

( 2) Edematous sw,:>llen villi with cystic spaces which tend to coa­

lesce; and (:3) Proliferation of trophoblastic cells in e:x:cess of 

the usual tw•:>-cell layer. There is strong evidence that these 

changes are not seen except in cases of ab:irtion due to defective 

germ plasm. On the basis of these findings, we have suggested 

further study in this area i s warrented, and all abortal specimens 
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should undergo thorough pat hologic examination. We feel this 

might lead to a broad class ification as to the c3use of the abor-

tion. If the pathol ogist des,::ribed molar change, the ab:>rtion 

could almost certain ly be a scribed to defective germ plasm. If 

not described, there exist s a strong possibility the abortion was 

due to other causes . In ca ses where the latter is tru•~, we feel 

our present state of knowledge might enable us to assist a mother 

in avoiding a possib le subs equent spontaneous abortion. 

VII ~ CONCLUSIONS 

1. Spontaneous abort i on, in terms of incidence, is our great-

est public health pr oblem. 

2. Ten per cen t of a l l pregnancies end in spontaneous abor-

tion, and a greater number in criminal abortion. 

3. Therapeutic abortion is, perhaps, too frequent a proce-

dure in this country and should be entered into only when fur­

thered pregnancy is a grave threat to the life of the mother. 

4. Defective germ plasm is the most frequent cause of spon-

taneous abortion. 
• 

5. Placenta pr evia and premature separation of the placenta 

are causes of abort i on as well as third trimester complications of 

pragnancy. 

6. Trauma is a very rare cause of abortion. 
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7. Psychosomatic factors are occasional causes of abortion.

8. All abortion specimens should be submitted for pathologic

diagnosis. Careful histologic study of these specimens to deter­

mine the presence or absence of molar change may permit the etio­

logic classification of abortions into two broad �ategories1 that 

is, those due to defective germ plasm and those possibly not due 

to defective germ plasm. Such a separation may be the point of de­

parture for prevention of many needless cases of abortion. 
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