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I, INTRODUCTION

Spontaneous abortion should be of prime concern to every phy-
sician who has dedicated himself to the preservation and prolonga-
tion of lifej; for herewith lies the greatest single cause of death,
This is obvious when one considers that of 4,000,000 pregnancies
occurring in this ceuntry in 1955, hO0,000 resulted in spontaneous
abortion, During the same year, cardiovascular disease and cancer
killed approximately 400,000 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 association with this condition. An attempt will be
made to correlate a cause and effect relationship insofar as

possible,



II, DEFINITIONS

There are conflicting ideas in the literature as to the defi-
nitions of abortion and related terms. An important point of dif-
ference concerns the placememt 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.,(2) A fetus weighing 500
grams or more and having reached a gestational age of 22 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 (2) uses a weight of 300 grams
and a gestational age of 20 weeks. However, no fetus weighing
under 500 grams has survived in his clinic., One authenticated
case of a fetus weighing less than 500 grams and surviving is re-
ported in the literature; this was a baby which weighed 397 graums
at birth.(1) (2) Formerly, a weight of 1000 grams and gestational |,
age of 23 weeks was considered the stage of viability. The dowa-
ward revision of this figure is a reflection of advances ia the
field of Pediatrics.

A premature infant is one attaining a birth weight of 501~

2500 grams or a gestational age of 22-36 weeks.



Miscarriage is synonomous 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 causes with-
out resort to medicimal or mechanical agents,(2)

Therapeutic abortion is the deliberate termination of preg-
nancy because of some grave condition that would make continued
pregnancy extremely hazardous to the mother.

Criminal abortion is the deliberate termimation of pregnancy
without legal or medical Justification.(2)

Complete abortion is the expelling of the entire products of
conception, and most commonly 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 most commonly occurs
after the tenth week of gestation.

Missed abortion is the retentiony in utero, of the produets
of conception for a period of at least two months following 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 rezasons. As Fisher (3) states, the possibility exists
many pregnancies are terminated with the next menstruationj and,
therefore, many pregmancies 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,(4) Eastman,(2) Javert,(1l) Rock,(5) Hudson,(6) and others,
would indicate spontaneous abortion occurs in very close to ten
per cent of all pregnancies, This is based upon observations of
many thousands of private and clinical patients; and tends to show
that race, parity, and social status do not affect the incidence.
Nevertheless, Reis (7) maintains 14-16 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 per cent of all pregnancies,









Leiomyomata of the uterus undoubtedly play some etiologic
role in abortion. Javert (1) reports an incidence of 12 per c?nt,
in a series of 1769 spontaneous abortions, as compared to an o;;r-
all incidence of 1.8 per cent in women of child bearing age diag-
nosed by pelvic examination., Eastman (2) summarizes the problem
as follows: "“The position which the fibroid occupies is more
likely to affect the issue than the size of the tumor. Submucosal
tunors and those situated in the lower segment are the most likely
to cause abortion., It is amazing how sometimes the most gnarled
and nodular uterus earries a pregnancy to term. The only way one
can determine how a uterus with fibroids will behave in pregnancy
is to give it the clinical test.™

Masters (12) reports patients with bicorunate uterus or uter-
us didelphys tend to abort about three times as frequently as wo-
m2n 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.(1l)
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 yzars is associated with slightly
higher incidence of abortion. There is extensive reference in the
literature to incompetent cervical os as an occasional complica-

tion of pregnancy. However, studies indicate this complication









attachment the fetal placenta makes to the maternal uterus.

Premature separation of the placenta is most commonly 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 placentation, in a large series of therapeutic abortion
cases, showed placenta previa to be more frequent than is seen in

" the third trimester or at term. 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 (4) report this as the
cause in 5.6 per cemt of 1000 spontaneous abortions., Rock, (5)
Reis,(7) and Wall (11) also count this as an important cause.

Cervical pregnancy, although 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 amomalies, came to this startling conclusion:

10









the contribution of the male is of obvious importance, no clear-
cut relationship between the external morphology of the spermato-
zoa and abortion has been found.™ The importance of ova and sper-
matozoa is summarized by Henry (10) who believes spontaneous abor-
tion, in the majority of cases, is determined by genetic factors
carried in chromosomes of one or both germ cellsj furthery if
either germ cell is abnormml, the conceptus will be abnormal and
will nearly always be aborted.

One cannot say with certainty that congenital malformations
per se lead to abortion., 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 will permit in-
trauterine life to progress a significant length of time but not
to the time of viability.

One may Justifiably question, 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 somz 12,000 deliveries plus a review of
the literature, concluded: "a patient whose pregnancy survives a
threat to abort has at least a 98,5 per cent chance of delivering
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, fertumately, cannot

13















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 patiemts to pre-
vent habitual abortion would suggest hypothyroidism is a more com-
mon clinical cause of abortion than other endocrine disturbances.
(2h)

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 and abortions, Javert (1) reports spon-
taneous abortion to occur ten times as fregquently 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, gymeco-
logic, and general medical point of view. When she became preg-
nant the eighth time, she was 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

18









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 anchoring villi, 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 percentages 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 22 instances or

24 percent. Molar change was not present in any of these cases.

21






center. The walls of the edematous villi are shown to be connec-
tive tissue made up of widely separated immature fibroblasts,
These authors did not describe proliferation of the epithelium as
a constant finding in hydatidiform degeneration, 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 imbibition 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
hyalinization; no two of these were found in any one specimen,
Nine of the specimens showed none of these changes nor did 22 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 collagenoses (connective tissue disease), and that the
role of hypersensitivity of ground substance material in the pro-
duction of spontaneous abortion should be further investigated.
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.
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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, SUMMARY

A review of pertinent literature, as regards the causes and
incidence of spontaneous abertion, has been undertaken, Further-
more, we have studied the material available concerming 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 hetween 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
female 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 significant 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 abogtians. Ten per cent of all pregnancies
end in spontaneous abortion. Evidence is presented that suggests

therapeutic abortion is, perhaps, too common a procedure being
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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 categories; 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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