Congenital Anomalies of Female
Genital Tract

Functional Classification Based on Review of
56 Personal Cases and 500 Reported Cases
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THE SUBJECT of congenital anomalies of
the female genital tract has captured the
interest of many writers on and teachers of
obstetrics and gynecology during the past
300 years. In 1699 Mauriceau reported a
case of uterus bicornis with a pregnancy in
a rudimentary horn. Many contributions in
the form of case reports, proposed systems of
classification, discussions of complications
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of pregnancy, and even controversy concern-
ing superfetation and suprafecundation have
appeared in the literature.

Kermauner (1912) and Jarcho (1946)
offered methods of classification based on
anatomic findings and embryologic develop-
ment. This brought some semblance of order
to the reporting of subsequent cases. How-
ever, a cumbersome classification in terms
of nine groups is of little benefit to the clin-
ician, who needs a simple yardstick to evalu-
ate the occasional patient, usually seen in
the gravid state. In 1957 Jones offered a
functional classification based on the ca-
pacity of the uterus, the cervix, and the va-
gina, Two of his groups pertained to “pure”
vaginal anomalies, and four were combina-
tions taking account of the functional ca-
pacities of the uterus, cervix, and vagina.
Again, use of these categories requires more
information about the patient than the clin-
ician usually has at hand.

The primary purpose of this report is to
offer a simplified classification based upon
the anatomic and physiologic capacity of the
uterus, employing the variations of uterine
architecture, the potential space for the de-
veloping fetus, and those physiologic abnor-
malities which hinder normal growth and
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development of the fetus or contribute to
premature or desultory labor, or abnormal
presentation.

CLASSIFICATION

The clinical (functional) classification
proposed is based principally on the poten-
tial capacity of the uterine cavity and its
musculature. The space available for the de-
veloping fetus, the inherent variations in the
muscular physiology, the variations in uter-
ine circulation, and possible differences in
innervation have a direct effect on continu-
ation of gestation, presentation of the fetus,
onset and behavior of labor, method of de-
livery, and over-all fetal wastage.

If the entire functional component has
been derived from a single miillerian duct
and its vaginal outlet is a cervical canal of
similar origin, its capacity is smaller than
that of the uterus resulting from fusion of
bilateral ducts and subsequent reabsorption
regardless of degree. Thus, as shown in Fig.
1, the functional hemiuterus becomes Group
I and includes uterus bicornis bicollis, uterus
unicornis, and uterus bicornis unicollis, in
all of which one horn is rudimentary. If the
uterus is derived from two miillerian ducts
and empties into the vagina through a cervix
of bilateral miillerian origin, its capacity is as
large as or larger than that of the uterus so

formed and reabsorbing normally. Clin-
ically, the problems associated are identical,
whether there is a septum or a fundal in-
dentation. Thus, Group 1I is made up of the
variations of uterus bicornis unicollis, namely
bicornuate, septate, subseptate, and arcuate
uteri (Fig. 1).

The finding in a patient of vaginal dupli-
cation should serve little more purpose than
to arouse suspicion of the presence of uterine
anomaly. The septum may cause dys-
pareunia, sterility, obstruction of menstrual
flow and hematocele, or dystocia in labor
and delivery. It is difficult to obtain satis-
factory hysterographic studies with the sep-
tum intact. Therefore resection should be
accomplished in the nongravid state and
hysterograms taken thereafter. The presence
of the septum at delivery represents an ac-
ceptance of complications which are avoid-
able.

MATERIAL
Cases

A personal series of 56 patients with con-
genital anomalies of the female genital tract
is presented. Thirty-three patients were seen
at the U. S. Naval Hospital, Portsmouth, Va.
(from July 1, 1954, to June 30, 1957) and
23 at the U. S. Naval Hospital, Charleston,
S. C. (from July 1, 1957 to Feb. 1, 1961).

GROUP |. FUNCTIONAL UTERI OF SINGLE MULLERIAN ORIGIN

Fig. 1. Functional classification of
uterine anomalies.

UTERUS
BICORNIS BICOLLIS

N

UTERUS
BICORNIS UNICOLLIS

UTERUS UNICORNIS ONE HORN RUDIMENTARY

GROUP 1l. FUNCTIONAL UTERI OF DUAL MULLERIAN ORIGIN WITH VARYING DEGREES OF FAILURE
OF FUSION OR ABSORPTION OF THE MEDIAL SEPTA

YV ™

UTERUS BICORNIS UNICOLLIS

BICORNUATE UTERUS
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Twenty-three patients had uterus bicornis
unicollis, 25, uterus bicornis bicollis, 4,
uterus bicornis unicollis with one rudimen-
tary horn, 2, uterus arcuatus, 1, uterus uni~
cornis, and 1, agenesis of the vagina and
uterus.

An additional 500 complete obstetric and
gynecologic histories culled from the litera-
ture were statistically analyzed in terms of
the proposed functional classification. These
included 202 cases of uterus bicornis uni-
collis, 200 of uterus bicornis bicollis, 59 of
bicornis unicollis with one rudimentary horn,
25 of uterus arcuatus, and 14 of uterus uni-
cornis.

Pregnancies

Of the 146 pregnancies in the personal
series, 52 occurred in bicornis bicollis uteri,
78 in bicornis unicollis uteri, and 11 in uteri
in which one horn was rudimentary, while 5
were in the only married patient with an
arcuate uterus.

The literature also showed an increased
number of pregnancies (576) among women
with uterus bicornis unicollis, while those
with complete duplication (bicornis bicollis)
had 417. Sixty-three pregnancies occurred in
the group with uterus arcuatus, 19 in those
with uterus unicornis, and an additional 159
in patients with uterus bicornis unicollis in
which one horn was rudimentay, making an
over-all total of 1234 pregnancies in patients
reported in the literature.

INCIDENCE

The incidence of uterine anomalies seen in
the two naval hospitals was 33 births in
20,636 deliveries, or 1:625; and 33 of
59,170 outpatients had gynecologic com-
plaints related to uterine anomalies, or
1:1800. Ninety-six per cent of all these
patients had major uterine anomalies.

DIAGNOSIS

Of paramount importance in the diagnosis
of uterine anomalies is clinical awareness of
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their existence and of the problems most
frequently associated with them. Falls,™
Way, and others stressed notching and
broadening of the uterine fundus, floating
head at term in a primigravida in the absence
of accepted causes of disproportion, as well
as abnormal lie, recurring breech presenta-
tions, trapped or retained placenta, and pro-
longed third stage of labor. Unfortunately
these occur too infrequently, and many un-
complicated deliveries delay clinical investi-
gation of the patient with uterine anomaly
until she is seen in the climacteric years with
menorrhagia. Even the habitual aborter ex-
periences considerable fetal wastage before
hysterograms are taken and the diagnosis of
anomaly is made.

In 1958 Hay, in discussing criteria for the
diagnosis of minor congenital uterine anom-
alies, brought attention to physical signs
observed at routine prenatal examination
that should arouse suspicion of their pres-
ence. One or more of the following findings
(illustrated in Fig. 2) is an indication for
hysterographic evaluation post partum and
leads to confirmation of anomaly in almost
100 per cent of cases: fetal limb flanking
with overlie; breech flanking with contralat-
eral limb flanking; fetal limb flanking with
fundal notching; broad fundus with fundal
notching; cystic formation of uterus; positive
Piscacheck’s Sign early in pregnancy; per-
sistent breech presentation; axial deviation
of the uterus; and floating vertex at term in
a primigravida.

If manual removal of the placenta be-
comes necessary, the obstetrician should be
aware of the phenomenon of triangular
spasm and cornual pocketing, as described
by Hay. He was able to demonstrate this
only in the abnormal uterus. He found that
oxytocics failed to produce it in the normal
uterus, whereas they increased the degree of
pocketing in the abnormal uterus.

Investigation of the genital tracts of all
patients found to have congenital absence

Obstetrics and
Gynecology



GENITAL-TRACT ANOMALIES

of the kidney, fused kidneys, or ectopic kid-
neys is indicated because of the close kinship
of the two tracts developmentally. In the 56
personal cases, 24 intravenous pyelograms
were done, and 6 (25 per cent) showed
agenesis of the kidney unilaterally, and 2
(8 per cent) showed kidney anomalies. Five
of 12 intravenous pyelograms (41.6 per
cent) in patients with uterus bicornis bicollis
showed complete absence of one kidney.
Two of 8 pyelograms (25 per cent) of pa-

Axial deviation with
asymmetrical enlargement
of non-gravid horn

Fundal notching and
cyst formation

et

Fundal notching,
breech flanking,
contralateral limb flanking

\ Fetal limb flanking

tients with uterus bicornis unicollis showed
ectopic or fused kidneys, but not agenesis.
Woolf and Allen reported major renal in-
volvement in 100 per cent of patients with
imperfect development of one miillerian
duct and a major urinary-tract anomaly in
35 per cent of patients with bilateral miil-
lerian-duct imperfection. Collins (1932)
presented 231 females with unilateral renal
anomalies and found an associated genital
anomaly in 90 per cent.

Fetal limb flanking
with overlie

Breech flanking
with contralateral
limb flanking

S
—

Axial deviation
of the uterus

Broadening of
uterine fundus

Fig. 2. Diagnostic signs of uterine anomalies. {Modified from Hay.)
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CLINICAL BEHAVIOR

Personal Series

GROUP I. The distribution of the 30
cases in this group was as follows: uterus
bicornis bicollis, 25; uterus unicornis, 1; and
uterus bicornis unicollis with one rudimen-
tary horn, 4. Of 23 of the patients with
uterus bicornis bicollis who were capable of
conceiving, 21 did so 52 times, an average
of 2.47 pregnancies per patient. The 52 preg-
nancies (one undelivered) terminated in the
delivery of 34 living infants. The fetal wast-
age was 33%5 per cent: there were 17 spon-
taneous abortions, 11 occurring before the
third month and 4 occurring at 20 weeks in
1 patient whose hysterograms showed 50
per cent of one uterine cavity to be displaced
by a fibroid tumor.

The patient with uterus unicornis, 21
years of age, was operated upon for endo-
metrioma of the right ovary and found to
have occlusion of her solitary right tube.
She was treated by salpingolysis and ovarian
cystectomy. The left tube, uterus, ovary, and
upper half of the left broad ligament were
absent. Postoperative hysterograms con-
firmed tubal patency, and urologic studies
showed a normal upper urinary tract,

In 2 of the 4 cases of uterus bicornis uni-
collis with one rudimentary horn, the con-
dition was diagnosed and the rudimentary
horn removed surgically. A third patient
underwent uterine suspension operation
elsewhere, but hemihysterectomy was de-
ferred for some unknown reason. In the
fourth patient, a hematometra of the rudi-
mentary horn developed, and drainage was
accomplished through a stab wound in the
vaginal fornix that entered the lateral wall
of the rudimentary uterine horn. This wound
became a fistulous tract, and 12 years later a
conception in the rudimentary horn was
aborted at 3 months. These patients had a to-
tal of 11 pregnancies, all in the left normal
hemiuterus, with the exception of the preg-
nancy that occurred via the vaginal fistula.
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Seven of the 11 pregnancies terminated in de-
livery of viable infants. The fetal wastage was
36.4 per cent, with all abortions occurring
before the twenticth week. Excluding the
rudimentary horn pregnancy, the fetal wast-
age was 30 per cent,

There was thus a total of 63 pregnancies
among 25 patients in Group I, an average of
2.5 pregnancies per patient. The average
age of the patients at the time of the first
conception was 20 years, indicating little, if
any, fertility problem.

Complete menstrual histories for all 30
patients of Group I were available. The aver-
age age at menarche was 13.6 years, with
94 per cent of the periods regular (28-30
days), and only 8 per cent reporting occa-
sional menorrhagia. Menstruation was ob-
served to occur simultaneously from both
uteri in all 25 patients with uterus bicornis
bicollis. Sixty per cent complained of dys-
menorrhea, but only 15 per cent required
medication or were incapacitated. Two pa-
tients with rudimentary horns had hemihys-
terectomies for dysmenorrhea, and one of the
removed uteri contained a hemocast. The
dysmenorrhea of a patient with uterus bi-
cornis bicollis was relieved by dilation of
the cervix of an almost infantile hemiuterus.
One patient with vaginal atresia and associ-
ated hematoceles experienced no dysmenor-
rhea or pain until 12 hours prior to admis-
sion, though she presented with one uterus
distended with blood and comparable in size
to a 3-month gestation.?**

Of 40 presentations in Group I patients,
67.5 per cent were vertex and 32.5 per cent,
breech, and there were no transverse lies.
Of 41 deliveries, 46.3 per cent were spon-
taneous, 12.1 per cent by forceps, 14.6 per
cent by breech assist, 9.6 per cent by breech
extractions, and 14.6 per cent by cesarean
section. Two sections were for cephalopelvic
disproportion after adequate trials of labor.
One elective section was performed else-
where for the second pregnancy of a patient
who had previously aborted spontaneously
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at 3 months, The remaining three sections
were on the same patient. Her first two preg-
nancies were both obstructed during labor by
incarceration of the nongravid horn, which,
incidentally, occurred in opposite uteri in
each pregnancy. Her third pregnancy was
terminated by elective repeat cesarean sec-
tion,

Of the infants delivered in Group 1 pa-
tients, 22.5 per cent were premature by
weight and gestational age—30 per cent
weighed less than 6 lb., 67.5 per cent, less
than 7 1lb., 25 per cent, between 7 and 8 1b.,
and only 7.5 per cent, over 8 Ib.

Intravenous pyelograms were done on 16
of the 30 patients in Group I, and 6 had
agenesis of one-half of the upper urinary
tract (37.5 per cent). Five of the 6 patients
with unilateral renal agenesis had uterus bi-
cornis bicollis.

Notable complications of pregnancy asso-
ciated with Group I anomalies of the per-
sonal series were as follows,

Complication No. cases %

ANTE PARTUM
Pyelitis (50 per cent associated

with urologic anomaly) 6 14.6
Passed decidual cast 5 12.5
Bieeding 5 12.5

INTRA PARTUM
Septal dystocia

(requiring resection) 5 12.5
Incarcerated nongravid horn 5.0
Retained placenta 5.0

NN

POST PARTUM
None 0 0

GrROUP 1. Of the 25 patients in this
group, 23 had uterus bicornis unicollis (bi-
cornuate, septate, and subseptate), and 2 had
uterus arcuatus. Twenty-three of these pa-
tients were able to conceive, and there were
84 pregnancies (3 undelivered), an average
of 3.65 per patient. The 81 pregnancies
terminated in the delivery of 41 living in-
fants and 40 spontaneous abortions, a fetal
wastage of 49.3 per cent. One abortion oc-
curred before the twelfth week. There was

Vol. 19, No. 3

one set of twins among the 7 abortions that
occurred between the thirteenth and twenti-
eth weeks.

Complete menstrual histories were avail-
able for all patients in this group. The
average age at menarche was 13.1 years;
92 per cent of the cycles were regular
(23-30 days); 8 per cent were noted to
have menses as infrequently as every 90
days; and 20 per cent were incapacitated by
disabling dysmenorrhea. In later years, 36
per cent of the patients in this group pre-
sented themselves to the clinic with moderate
to severe menorrhagia refractory to treat-
ment, necessitating hysterectomy. This inci-
dence of menorrhagia and dysmenorrhea is
high, and it should be noted that these symp-
toms persist despite increasing multiparity.

One patient who had five consecutive
spontaneous abortions and. disabling dys-
menorrhea was treated by a presacral neu-
rectomy, and a diagnosis of bicornuate uterus
was made. Although no corrective surgery
of the uterine anomaly was attempted, this
patient was relieved of her dysmenorrhea
and carried her sixth and eighth pregnancies

- to term. Delivery was accomplished by

cesarean section after a trial of labor in her
sixth pregnancy, and by repeat section in
her eighth pregnancy. Is the high rate of fetal
wastage in these patients due entirely to
faulty implantation of the placenta and in-
adequate uterine circulation of the medial
septa, as suggested by Falls, or is there pos-
sibly a neurogenic factor as well?

Of 41 presentations in Group II pa-
tients, 78 per cent were vertex, 19.5 per
cent, breech, and 2.5 per cent (1 case),
transverse lie. Ninety-four per cent of the
pregnancies terminated in active labor, and
only 7 per cent had labor prolonged beyond
24 hours, with 88 per cent delivering in less
than 12 hours and 66 per cent in less than 6
hours. There was only 1 case of uterine in-
ertia, a complication frequently reported to
be associated with this group of uterine
anomalies.
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Delivery was spontaneous in 56.1 per
cent, by breech assist in 15 per cent, by for-
ceps in 20 per cent (this includes 2 forceps
rotations), and by cesarean section in 7.5
per cent. Two sections were described above,
and the third was for vaginal bleeding and
transverse lie.

Of the infants delivered in Group 1I, 22.9
per cent were premature by weight and ges-
tational age; 34 per cent weighed less than 6
Ib., 53.6 per cent, less than 7 1b., 22 per
cent, between 7 and 8 lb., and 25 per cent,
more than 8 1b. Four infants weighed more
than 8 Ib., indicating that although the pre-
maturity rate is about equal in the two
groups, the infants that tend to be larger at
birth are delivered from the uterine cavity
originating from more than one miillerian
duct.

Eight intravenous pyelograms were done
on patients in Group II, and no evidence of
agenesis of the upper urinary tract was
noted. One patient with recurrent pyelitis
in each of three pregnancies was found to
have a horseshoe kidney. Despite the fact
that she was known to have a uterine
anomaly, the urinary tract was never investi-
gated until she was evaluated for hysterec-
tomy because of recurrent menorrhagia.

A Strassmann unification procedure was
done for a patient having one premature de-
livery followed by three successive abortions.
Unfortunately, she was lost to follow-up be-
cause of military transfer. Group II patients
beyond the twentieth week of gestation have
relatively few complications until the post-
partum period. Postpartum hemorrhage, the
most severe complication, resulted from uter-
ine atony in the immediate postpartum
period in 4 cases. One hemorrhage was de-
layed until the fourth day, when a fragment
was found adherent and removed; the uterus
required packing to control hemorrhage.
Manual removal of the placenta became
necessary in 4 cases because of pocketing
and trapping of the placenta in the gravid
horn as a result of more rapid involution of
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the nongravid horn. Complications experi-
enced in the delivery of the 41 viable infants
in Group II were as follows.

Complication No. cases %

ANTE PARTUM
Bleeding 1
Threatened abortion
Pyelitis
Horseshoe kidney
Passed decidual cast
Premature rupture of BOW

24

N =W O

12

INTRA PARTUM
Uterine inertia

—

POST PARTUM
Hemorrhage

500 cc.
1200 cc.
1500 cc.

Retained, trapped placenta

14.6

E-UE S B S S e N

Literature

Since the clinical material of the personal
series was insufficient to permit conclusions,
the literature was thoroughly screened, and
the 500 additional complete case reports of
patients with pregnancy associated with
uterine anomalies that were found were an-
alyzed statistically according to the clinical
classification proposed.

GROUP 1. The distribution of the 273
cases in this group was as follows: uterus bi-
cornis bicollis, 200; uterus unicornis, 14;
and uterus bicornis unicollis with one rudi-
mentary horn, 59. Of these 273 patients, 262
were capable of conceiving, and only 2.2 per
cent failed to do so. There were 699 preg-
nancies, an average of 2.66 pregnancies per
patient, with 81 per cent delivered at term
and 19 per cent premature by weight and
gestational age. The fetal wastage was 23.3
per cent for uterus bicornis bicollis, 21 per
cent for uterus unicornis, and 34.3 per cent
for uterus bicornis unicollis with one rudi-
mentary horn, In the latter group, elimina-
tion of the pregnancies in the rudinientary
horn resulted in a fetal wastage of 14.9 per
cent from the functional hemiuterus. Of the
abortions among the patients with uterus

Obstetrics and
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bicornis bicollis, 82 per cent occurred before
the twelfth week, and 100 per cent of the
abortions (excluding those in the rudimen-
tary horn) from the other types of hemiuteri
in the group also occurred before the twelfth
week. Four infants survived abdominal de-
livery from the rudimentary horn.

Of 572 pregnancies occurring in the nor-
mal hemiuterus, 118 terminated in abortion
(7 therapeutic) and 27 in the delivery of
stillborn infants. Correcting for therapeutic
abortion, the fetal wastage was 24.4 per cent.

There were 150 complete menstrual his-
tories available for analysis. The average age
at menarche was 13.1 years, with 88.4 per
cent of the patients having regular cycles
(28-30 days), and 85 per cent having a
moderate flow of 5 days or less. Thirty per
cent complained of dysmenorrhea requiring
treatment. Dysmenorrhea was a primary
complaint among 50 per cent of the patients
in whom one uterine horn was rudimentary,
though no correlation was made as to
whether there was communication with the
functioning hemiuterus. Kehrer (according
to Eastman) found no communication in 84
of 108 patients.

Seventy per cent of the presentations were
vertex, 25 per cent, breech, and 5 per cent,
transverse lies. Three hundred-eleven labors
were described, as were 32 laparotomies for
rupture of the rudimentary horn. Of the
labors, 69 per cent were normal, 2.8 per

cent, precipitous, and 5.1 per cent prolonged

beyond 24 hours. Primary cesarean sections
were done after a trial of labor in 2.2 per
cent, 18.2 per cent were sectioned electively
without a trial of labor, and an additional
2.5 per cent were delivered electively by
repeat sections. Delivery was spontaneous in
54 per cent, by breech assist in 5 per cent,
by breech extraction in 2.6 per cent, by for-
ceps in 7.9 per cent, and by section in 30.5
per cent.

Major complications experienced in the
delivery of the 454 pregnancies that reached

Vol, 19, No. 3
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viability in the normal hemiuterus were as
follows:

No.
Complication cases
ANTE PARTUM
Bleeding 20
Placenta previa 5
Premature rupture of membranes 30
Passed decidual cast 10
Fetal dystocia 14
Unengaged vertex 4
Twin pregnancy 10
Septal dystocia 5
INTRA PARTUM
Septal dystocia 18
Incarceration of nongravid horn 16
POST PARTUM
Hemorrhage 16
Less than 500 cc. 9
More than 1000 cc. 7
Adherent placenta 10
Passed decidual cast 8
Maternal deaths
(rudimentary horn rupture) 2
GROUP 1. In this group, there were 202

cases of uterus bicornis unicollis (bicornuate,
septate, and subseptate) and 25 of uterus
arcuatus. All patients except 1 conceived, and
the total number of pregnancies was 639.
The average number of pregnancies was 2.94
per patient among those with uterus bicornis
unicollis and 2.4 per patient among those
with uterus arcuatus. There were 360 live-
born infants delivered of patients with uterus
bicornis unicollis, with 15.7 per cent prema-
ture by weight and gestational age. There
were 51 viable infants delivered of patients
with uterus arcuatus, all at term. The over-all
fetal wastage was 37.1 per cent in patients
with uterus bicornis unicollis as compared to
19 per cent in uterus arcuatus, Of particular
interest is the fact that the incidence of late
abortion in Group II was twice that in Group
I (34.7 per cent as compared to 17.3 per
cent),

Complete menstrual histories were avail-
able for only 70 of the patients in this
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group. The average age at menarche was
14.7 years; the cycles of 78 per cent of the
patients were regular (28-30 days), with
moderate flow, 22 per cent had profuse
periods, and 30 per cent complained of dys-
menorrhea which required treatment.

There were 310 presentations described in
Group 1I patients: 68 per cent were vertex,
22.2 per cent, breech, and 9.8 per cent,
transverse lies. Of 278 labors recorded, 75
per cent were normal, 1.5 per cent, precipi-
tous, and 6.8 per cent, prolonged beyond 24
hours. Primary sections were accomplished
in 3 per cent after a trial of labor, 12.6 per
cent were delivered by elective section with-
out a trial of labor, and 1 per cent were re-
peat sections. Of 250 deliveries, 50 per cent
were spontaneous, 10 per cent by low
forceps, 4.8 per cent, by breech assist, 10.4
per cent, by breech extraction, 2.5 per cent,
by internal podalic version and extraction,
and 22.3 per cent, by cesarean section.

Only 17 of the patients had the benefit of
upper urinary-tract evaluation, of these, 6
had unilateral renal agenesis and 1 had an
ectopic kidney, indicating a 40 per cent inci-
dence of anomalies among this sparse sam-
pling.

In the 402 pregnancies resulting in viable
fetuses in Group II, the following major
complications were noted.

No.
Complication cases
ANTE PARTUM
Fetal dystocia 34
Transverse lie 32
Bleeding 20
Placenta previa 9
Premature rupture of membranes . 20
Preeclampsia 13
Septal dystocia 8
Incarceration nongravid horn 6
Passed decidual cast 4
INTRA PARTUM
Tnertia 10
Prolapsed cord 6
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POST PARTUM

Adherent placenta 28
Hemorrhage 26
500 cc. 9
1000 cc. 5
1500 cc. 8
2000 cc. 4
Uterine atony 14
Failure of uterine involution 11

Maternal deaths (peritonitis, 1,
ruptured uterus, 2, convulsions, 1,
and shock, hemorrhage, and
sepsis, 1) 7

DISCUSSION

Two factors are of paramount impor-
tance: First, there must be a clinical aware-
ness of the existence of the anomaly, and
second, if the exact nature of the anomaly is
known, most of the complications of preg-
nancy can be anticipated.

Suspicion of the presence of these anom-
alies must be aroused in the mind of the
clinician on the basis of the patient’s ob-
stetric and gynecologic history. These pa-
tients have a similar behavior pattern in past
pregnancies, and they are prone to present
with dyspareunia, infertility, habitual abor-
tion, disabling dysmenorrhea, and menor-
rhagia which persists despite curettage and
hormone therapy.

Aids in diagnosis have been advanced re-
cently by such writers as Hunter and Hay,
who pointed out the difficulty in arriving at
the true anatomic diagnosis in either the
gravid or the nongravid state. It has been
increasingly evident that there is a real clin-
ical need for a functional classification that
can be employed in the management of these
patients. The classification described above
may meet this need.

The cervix is an aid to diagnosis rather
than a deterrent to delivery, whether it is of
single or double miillerian origin. The pres-
ence of an asymmetrically located cervix in
the vaginal fornix, an excessively large cervix
with or without a septum in a nullipara, or
a duplicated cervix may indicate the presence
of uterine anomaly and warrants investiga-
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tion. Funneling of the cervix in the hemi-
uterus and failure of the presenting part to
engage were mentioned by Hunter'*® but
were not observed in this series in 63 preg-
nancies occurring in uteri of single miil-
lerian origin. The vaginal septum is a clue to
the presence of uterine anomaly. It may
cause dyspareunia, sterility, hematocele, or
dystocia. Often a deterrent to adequate in-
vestigation of the uterine cavity, the vaginal
septum should be removed at the earliest
opportunity, preferably in the nongravid
state.

Hay suggested specific clinical findings as
opposed to clinical behavior which enabled
him to diagnose minor congenital anomalies
in 10 per cent of 2088 patients. These find-
ings, discussed above under Diagnosis, are
especially noteworthy at routine prenatal ex-
amination. If two or more of these signs are
present, especially late in pregnancy, the
probability of the existence of an anomaly is
increased. Hay also discussed pocketing of
the cornu and triangular spasm of the fun-
dus, a phenomenon found only in the anom-
alous uterus and accentuated by the use of
oxytocics.

The diagnosis can be made positively
only by hysterosalpingography or at laparot-
omy. Any findings at vaginal examination,
uterine palpation, or exploration of the uter-
ine cavity with sounds must be confirmed by
X-ray. A normal urinary tract should never
be assumed in the presence of a genital-tract
anomaly. In the present survey of case re-
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ports, only 19.4 per cent of the 273 patients
in Group I and 7.5 per cent of the 225 pa-
tients in Group II had the benefit of urologic
investigation, The over-all percentage of up-
per urinary-tract studies reported among the
500 cases surveyed in the literature was a
mere 13.4 per cent (Table 1). A positive
hysterogram warrants investigation of the
upper urinary tract by intravenous pyelog-
raphy. The importance of urinary-tract
evaluation was stressed by Wharton, Col-
lins, and Schumacker, and Woolf and Allen
stated that failure to do so was tantamount
to negligence. They found that when one
miillerian duct was imperfectly developed,
there was major renal involvement in 15 of
15 cases, and that when both miillerian ducts
were imperfect, there was a major urinary
anomaly in 35 per cent. Urinary-tract exam-
ination is especially important if one is con-
templating a major pelvic operation.
Conversely, an investigation of the genital
tract of every patient with renal agenesis or
ectopia is equally important. Collins found
associated genital anomalies in 90 per cent of
231 females with unilateral renal anomalies.
In most of the personal cases, the diag-
nosis was based on the results of hyster-
ography, but the presence of uterine anomaly
was suspected because of one or more of the
following: (1) The presence of a vaginal or
cervical septum, asymmetric location of the
cervix in the lateral vaginal fornix, or an
irregular uterine contour; (2) abnormal con-
figurations of the uterine fundus in the third

TABLE 1. RESULTS OF UROLOGIC STUDY IN PATIENTS WITH GENITAL-TRACT ANOMALIES
Agenesis Abnormal  Percentage
No. Intravenous Laparotomy of or ectopic patients
patients  pyelograms autopsy™ kidney kidney studied
Group 1
Personal series 30 16 0 6—37.5% 0 53%
Literature 273 53 0 27—50.8% 5—9% 19.4%
Group 11
Personal series 25 8 0 0 1—12.5% 30.0%
Literature 227 14 2 6—A43% 1—7% 7.5%

* On patients who died with uterine rupture or, shortly after birth, with uterine anomaly and renal

agenesis.
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trimester; (3) abnormal presentations or
failure of the presenting part to engage at
term or in early labor in a pelvis free of the
usual causes of dystocia; (4) partial or com-
plete separation of the placenta in the third
stage, followed by its trapping in the uterus
as the result of an abnormal contraction pat-
tern; and (5) past obstetric history of ha-
bitual or successive abortions occurring early
in gestation, recurrent breech presentations,
or recurrent pyelitis in pregnancy in the ab-
sence of chronic renal disease.

Recently, I have employed hysterographic
studies on all postpartum patients with axial
deviation or overlie and flanking of the
breech or extremities during the prenatal
period. Thus far the incidence of anomalies
discovered in such patients has been less
than 2 per cent.

In the personal series, only 3 patients with
uterine anomalies were found as a result of
infertility study, whereas Hunter'"? reported
73.7 per cent fertility, a smaller total number
of pregnancies, and fewer viable pregnancies
among 38 married women with double uteri.
Table 2 shows the fertility of the patients in
Groups I and II, both in the personal series
and in the literature, according to type of
anomaly. Patients with uterus unicornis were
the least fertile (85.7 per cent), averaging
1.34 pregnancies. The average number of
pregnancies was 2.1 and 3.65 in Groups I
and II of the personal series and 2.2 and
2.84 in Groups I and II of the reported
cases.

Table 3 summarizes the menstrual his-
tories. The hemiuterus of a single miillerian
origin appears to be functionally superior to
the uterus derived from an imperfection of
dual origin. Menarche was normal, periods
were regular in 88-94 per cent, and menor-
rhagia was noted in only 8—12 per cent. Con-
versely, menarche was delayed, and periods
were irregular and more profuse in the uteri
of larger capacity. Dysmenorrhea appeared
to be prominent in both groups and was per-
sistent despite increasing age and parity. The

338

50 per cent incidence of dysmenorrhea as-
sociated with rudimentary uteri reflects a
mechanical problem, The endometria of
rudimentary horns removed surgically
showed a lack of end-organ response in
some, adenomyosis in others, and pressure
atrophy in one hemiuterus with a hemocast.

Fetal wastage offers the greatest challenge.
Patients should no longer experience three
or more successive abortions before being
evaluated for the possibility of uterine
anomaly. Table 4 shows the hemiuterus to
be functionally superior to the anomalies of
Group II in terms of viable infants delivered.
That any infants survived delivery from a
rudimentary horn is commendable. When
diagnosed, it is a surgical emergency, and
only by early intervention, whole-blood
transfusion, antibiotics, and newer anesthetic
technics has the maternal mortality been kept
down. It is noteworthy that the fetal loss from
the functional hemiuterus associated with the
rudimentary horn was less than 15 per cent.

The 49.3 per cent fetal wastage in Group
IT of the personal series is reflected in the
histories of 4 patients having a total of 17
abortions before uterine anomalies were
diagnosed. Unsuspected, the diagnoses were
made at laparotomy, dilatation and curettage,
and cesarean section for transverse lie. Early
consideration of anomaly and adequate study
with surgical correction might have reduced
this unnecessary fetal loss. Strassmann2s®
showed improved fetal salvage (from 4
to 84 per cent) in a review of 225 pa-
tients with similar obstetric histories.

Jones and Jones stressed endocrine and
metabolic study prior to surgical correction
since the anomaly may be only a secondary
factor in repeated abortion. Reboul and
Mags did pregnandiol studies and employed
supplemental hormones with successful
termination of pregnancies treated. We have
used increasing doses of diethylstilbestrol
and 300 mg. of ascorbic acid daily for this
purpose.

Obstetrics and
Gynecology
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GENITAL-TRACT ANOMALIES

The high percentage of abnormal presen-
tations is illustrated by the 32.5 per cent
incidence of breech presentations occurring
in Group I of the personal series and the
20-25 per cent incidence in all other groups
of patients (Table 5). The transverse lies
occurred in the larger uterine cavity asso-
ciated with Group II anomalies. The fetus
soon assumes a hammock position as the
fundal notch or septum is drawn up by the
rising fundus. It is of particular interest that
the incidence of breech presentations closely
paralleled the findings in a recent X-ray
study of fetal lie in deformed uteri in the
second trimester. Hunter!®® called attention
to funneling of the lower uterine segment
and fundal moulding of the fetal head in the
hemiuterus as a deterrent to natural version
of the fetus late in the second or early in the
third trimester.

Labor is influenced by the abnormal con-
traction patterns caused by the variations in
architecture of the uterine fundus as well as
by the occasional presence of a weakened
mesial uterine wall. A failure to permit even
a trial of labor has eliminated as many as 30
per cent of the patients in some groups re-
viewed in the literature. It should be noted
in Table 6 that 70 per cent of the labors in
Group I were normal and that an additional
15 per cent were precipitous. Fenton and
Singh reported anomalies associated with
precipitous delivery three times more fre-
quently than in normal uteri. Prolonged labor
was evident only in Group II and was asso-
ciated with abnormal contractions of dual
cornua contracting individually against a
single cervix in an oblique pattern.

The methods of delivery used are indi-
cated in Table 7. It is obvious that in the
personal series vaginal delivery of breech
presentations and the use of low forceps
were preferred to abdominal delivery which
was preferred in the literature. These pa-
tients are normal obstetrically until proved
otherwise. If labor progresses normally, va-
ginal delivery is the rule. One cannot appre-
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ciate the functional capacity of these uteri
if 12-19 per cent are sectioned electively
without a trial. Any increase in incidence of
cesarean section should reflect only those
complications associated with uterine anom-
aly which are indications for abdominal de-
livery. Inertia should be managed by abdom-
inal delivery rather than Pitocin stimulation,
which would produce pocketing of the cornu,
abnormal fundal contraction patterns, and
placental separation.

Study of the birth weights (Table 8) indi-
cates that the incidence of prematurity was
identical in the two Groups; however, the
causes of premature delivery were entirely
different. In Group I the limited uterine
capacity of the hemiuterus promoted pre-
mature delivery, whereas in Group II, the
large, soft cervix inherently weakened by
abnormal muscular development permitted
premature rupture of the membranes and
subsequent premature delivery. If the cervix
is free of defect, the increased uterine cavity
fosters the development of larger infants (8
Ib. plus) three times more often than in the
functional hemiuterus.

Only the more frequent complications of
labor and delivery are shown in Table 9. It is
evident that bleeding was the most common
problem. The bleeding of threatened abor-
tion deserves special note, in view of the de-
cidual cast and because misinterpretation of
the gross tissue specimen could lead to cu-
rettage of a gravid uterus and inadvertent in-
terruption of pregnancy. This is especially
important when the two uteri are capable of
functioning independently, ie., in uterus
bicornis bicollis and in uterus bicornis uni-
collis of the bicornuate variety if the fundal
indentation approaches the cervical segment.
All aborted tissue must be examined before
initiating further treatment. The differential
diagnosis between decidual cast and placenta
can be accomplished by means of frozen
section. Grossly, the tissue is a hollow cast,
but microscopically, there is an absence of
placental villi. Many more casts than are re-
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TABLE 7. METHODS OF DELIVERY OF PATIENTS WITH GENITAL-TRACT ANOMALIES

Breech Breech Version & Cesarean
Spontaneous  Forceps assist extraction  extraction section
Group I
Personal series (% ) 46.3 12.1 14.6 9.6 0 14.6
Literature (%) 54.0 7.9 5.0 2.6 0 30.5
Group I1
Personal series (%) 56.1 20.0 15.0 0 0 7.5
Literature (%) 50.0 10.0 4.8 10.4 2.5 22.3
TaABLE 8. FETAL BIRTH WEIGHT IN PATIENTS WITH GENITAL-TRACT ANOMALIES
Less than  Less than 8 1b.
Premature 6 1b. 7 1b. 7-81b. or more
Group 1l
Personal series (%) 22.5 30 65.5 25 7.5
Literature (%) 18.5
Group I1
Personal series (% ) 22.9 34 : 53.6 22 25.0
Literature (%) 18.0

TABLE 9. COMPLICATIONS OF PREGNANCY IN PATIENTS WITH GENITAL-TRACT ANOMALIES

Group 1 Group 11
Personal Personal
series Literature series Literature

Antepartum complications

Pyelitis of pregnancy (%) 14.6 0 6.6 0

Passed decidual cast (%) 12.5 2.2 4.4 1.0

Bleeding, all causes (%) 18.5 4.4 22.0 9.0

Premature rupture of membranes (% ) 0 6.6 12.5 5.0

Toxemia of pregnancy (%) 0 2.2 0 3.2

Fetal dystocia (%) 0 0 0 8.5
Intrapartum complications

Incarcerated nongravid horn (%) 5 4 0 1.5

Septal dystocia (require-resection) (%) 12.5 4.6 0 2.5

Inertia (%) 0 1.6 2.2 2.5

Fetal distress (%) 0 0 0 4
Postpartum complications

Retained placenta (%) 5 2.2 10.0 7.0

Hemorrhage (%) 0 3.2 14.6 6.5

Passed decidual cast (%) 0 1.6 0 0.75

Maternal deaths (%) 0 0.8 0 1.75

342 Obstetrics and
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ported were passed by these patients; thus
the true incidence remains unknown. Pla-
centa previa also appears increased, and
trauma to the septa of the uterine cervix or
vagina with descent of the fetus may cause
considerable bleeding.

Knowledge of the patient’s anomaly is of
decided advantage in management. Hunter?
described breech presentations which per-
forated the septa and prevented the descent
of the presenting part, thereby requiring ab-
dominal delivery,

Premature rupture of the membranes was
more common in patients in Group II of the
personal series, but in the over-all study it
occurred equally often in both groups. Since
the incidence of prematurity is equal, 1 feel
that while the decreased uterine capacity may
account for those in Group I, the large,
patulous cervix with poor muscular tone pre-
disposes to early rupture of the membranes
and subsequent premature labor in Group
II, thus presenting two entirely different
mechanisms with the same ultimate result.

Pyelitis was frequently associated with
congenital anomalies of the upper urinary
tract in the personal series, although this
complication was not mentioned in the lit-
erature. Fetal dystocia was a mechanical
problem, owing to the increased number of
transverse lies, axial deviation, asynclytic en-
gagement, and failure to engage until late in
pregnancy.

There is a calculated risk of dystocia asso-
ciated with a persistent vaginal septum. It is
recommended that resection be done as soon
as this condition is recognized—early in
pregnancy or even early in labor, if it cannot
be accomplished in the nongravid state.

Incarceration of the nongravid uterine
horn is a relatively infrequent complication
peculiar to patients with uteri bicornis bicol-
lis and bicornis unicollis and is an indication
for immediate abdominal delivery. Salmon
reported a case of 10 repeated abortions
prior to delivery of a term infant. The uteri
were described as two saddlebags which

Vol. 19, No., 3
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straddled the rectum. He resected the recto-
vesicle septum, denuded the mesial serosal
surfaces of the uteri, and approximated the
uterus mesially to effect suspension. This
procedure has possible merit.

Bleeding is the principal postpartum com-
plication and is associated almost entirely
with abnormal uteri of dual miillerian origin.
Adherent placenta, trapped placenta, uterine
atony, and subinvolution occur in 10 per
cent or more of the cases. Blair reported
subinvolution of the uterus in 25 of 65 pa-
tients with uterine anomalies. The frequency
of these problems among the patients with
Group IT anomalies warrants adequate blood
typing in labor, liberal use of oxytocics, and
careful observation immediately following
delivery, as well as thorough examination
prior to discharge. Prolonged hospitalization
is advisable.

SUMMARY

1. The management of 556 patients with
congenital uterine anomalies is presented—
56 with 146 pregnancies from the author’s
personal series, and 500 with 1234 preg-
nancies reported in the literature.

2. A simplified clinical classification, of-
fered as a practical approach to the manage-
ment of these patients, is based entirely on
the functional capacity of the uterine cavity
and divides female genital tract anomalies
into two groups: Group I, hemiuterus of
single miillerian origin, paired or otherwise,
and Group II, uterus of dual miillerian origin
associated with varying degrees of absorp-
tion,

3. It is suggested that vaginal septa and
minor cervical abnormalities be treated by
excision, preferable in the nongravid state.

4. Aids in the diagnosis of congenital
anomalies of the female genital tract are dis-
cussed with the aim of increasing clinical
awareness of their existence.

5. Attention is directed to the need to
evaluate the upper urinary tract in the study
of these patients.
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6. The clinical behavior of Groups 1 and
I is described, on the basis of experiences
with the 56 personal cases, as well as case
reports, with emphasis on fertility, fetal
wastage, menstrual behavior, fetal size, de-
velopment, and presentation, behavior in
labor and methods of delivery, and compli-
cations associated with prenatal, antepartum,
intrapartum, and postpartum management,

7. The need for clinical awareness is
stressed in order that these patients are prop-
erly treated before excessive fetal wastage
occurs or extensive surgical procedures are
accomplished that often terminate fertility,

8. Conservative management is advo-
cated; plastic procedures, such as the Strass-
mann uterine unification, should be reserved
for patients whose habitual abortion and in-
fertility problems are positively related to
their anomalies rather than to endocrinologic
or metabolic disorders.

Obstetrical and Gynecological Service
U. S. Naval Hospital

Naval Aviation Medical Center-54
Pensacola, Fla.

REFERENCES

1. ABraMSoON, M. J. Uterus didelphys with full-
term pregnancy in one uterus and fibroids in
other. Am. J. Obst. & Gynec. 28:129, 1934,
ABRAMSON, M. J. Pregnancy in a rudimen-
tary uterine horn. Obst. & Gynec. 11:446,
1958,

3. AcosTa-SisoN, H. Full-term labor after a

subtotal hysterectomy in a double uterus.

Am. J. Obst. & Gynec. 54:129, 1947,

AcosTtAa-S1soN, H., and KATIGBAK, J. R. Preg-

nancy in uterus duplex; with report of 3 cases.

J. Philippine M. A. 18:751, 1938,

. ApaM, G. S. Pregnancy complicated by dou-
ble uterus; report of 2 cases. M. J. Australia
2:649, 1941,

. ADDINGTON, W. W. Right uterus unicornis
with a rudimentary left uterine horn, agenesis
of the left kidney, and external endometriosis.
Quart, Bull, Northwestern Univ. M. School
34:97, 1960.

. ALDRIDGE, A, H. Pregnancy in one horn of
bicornate uterus following extirpation of other
horn. Am. J. Obst, & Gynec. 24:137, 1932,

8. ALEXANDER, H. D. True unicornuate uterus

and total absence of left broad ligament,
round ligament, salpinx, ovary, kidney and
ureter. Canad. M. A. J. 56:539, 1947.

344

9.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

217,

28.

ANDERsON, C. W. Factors concerned in
causation of uterine anomalies; report of case;
uterus rudimentaries solidus duplex. Colo-
rado Med. 28:449, 1931.

Aranow, H. Uterus didelphys and double
vagina. Am.J. Obst. 79:823, 1919,

AVERETT, L. Accessory uterus with arrested
pregnancy. Ami. J. Obst. & Gynec. 15:113,
1928.

BAER, J. L., and DECostA, E. J. Full-term
pregnancy following operation for congenital
absence of vagina. Am. J. Obst. & Gynec.
54:696, 1947.

BAER, W. A. Delivery by cesarean section
after Strassmann’s operation for a bicornuate
uterus. Minnesota Med. 42:128, 1959,
BAILEY, R. B. Twin pregnancy in bicornate
uterus Proc. Staff. Conf. Wheeling Clin. 9:
29, 1939,

BamNBRIDGE, W. S. Duplex uterus with multi-
ple pregnancy. Am. J. Obst. & Gynec. 7:285,
1924,

BAKER, W. S, ¢t al. Congenital anomalies of
the uterus associated with pregnancy; an
analysis of 118 cases from the literature with
a report of 9 additional cases. Am. J. Obst.
& Gynec. 66:580, 1953.

BARKLEY, A. H. Bicornate uterus with report
of a case. Kentucky M. J. 25:358, 1927.
BARRETT, A. B. Bicornate uterus with preg-
nancy in each horn. Am. J. Obst. & Gynec.
28:612, 1934,

BARRETT, M, E. Pregnancy at term in rudi-
mentary horn of a bicornate uterus. Texas J.
Med. 33:453, 1937. .
BARTHOLOMEW, R. A. Report of a case of
uterus didelphys with hematocolpos in an
atresic lateral vagina. South. M, J. 12:691,
1919.

BaTes, L. E. Inversion of the pregnant side
of a double uterus. Am. J. Obst. & Gynec.
39:1067, 1940,

BeaVER, M. G., and ABBotT, K. H. Normal
pregnancies and deliveries in bicornate uteri.
California & West. Med. 47:41, 1937.
BengaMiN, E. L., and DanNrForTH, W. C.
Bipartite uterus. Am. J. Obst. & Gynec. 39:
704, 1940,

BETTMAN, M. A case of labor in bicornate
uterus, Johns Hopkins Bull. 13:56, 1902,
BLAIR, R. G. Pregnancy associated with con-
genital malformations of the reproductive
tract. J. Obst. & Gynaec. Brit. Emp. 67:36,
1960.

Bocuner, K. Pregnancy in double uterus.
Armed Forces M. J. 11:1451, 1960.
Bourceoss, G. A., and SHAPIRO, M. W. Ab-
dominal pregnancy secondary to rupture of
accessory uterus with survival of mother and
infant. New England J. Med. 24784, 1952.
BrAZE, A. Bicornate uterus with pregnancy
in each horn. J.AM.A. 123:474, 1943,

Obstetrics and
Gynecology



29,

30.
31.
32.

33,

34,

35.

36.

37.

38.

39.

40.
41.

42.

43,
44,

45,

46.

47.

48,

49,

50.

Vol. 19, No. 3
March, 1962

GENITAL-TRACT ANOMALIES

BrobpHEAD, G. L. Pregnancy in rudimentary
horn of a bicornate uterus. J.4A.M.4. 74:
1453, 1920.

Broby, S. Double uterus with double preg-
nancy. Am.J. Obst. & Gynec. 67:161, 1954,
BrowNE, O. Pregnancy in bicornuate uterus.
IrishJ. M. Sc. p. 165, 1938,

BrowNE, O. Pregnancy in bicornuate uterus.
J. Obst. & Gynaec. Brit. Emp, 45:674, 1938,
BruGH, B. F. A case of uterus bicornis uni-
collis with rupture of a gravid horn followed
by operation and recovery. West Virginia
M.J. 22:636, 1926.

BURTON-BROWN, J. R. C. Pregnancy associ-
ated with septate uterus, double vagina and
other congenital abnormalities. J. Obst. &
Gynaec. Brit, Emp. 55:418, 1948.

CARPENTER, R. J., and JAMEsoN, W. J. Uterus
bicornis unicollis with rudimentary horn.

- Am.J. Obst. & Gynec. 63:206, 1952,

CARRINGTON, G. L. Incomplete bipartite
uterus with unilateral hematocolpos and sal-
pingitis. Am. J. Obst. & Gynec. 25:924, 1933,
CAasweLL, C. C. Pregnancy in the remaining
horn of uterus didelphys after torsion and
partial hysterectomy. Am. J. Obst. & Gynec.
11:853, 1926,

CATLIN, J. L. Double uterus.
2030, 1924.

CHARLES, D. Intraperitoneal hemorrhage in
late pregnancy. Obst. & Gynec. 10:161,
1957.

CHEATHAM, G. R. A case of uterus didelphys.
Am. J. Obst. & Gynec. 27:455, 1934.

Coby, M. L. Ruptured pregnant rudimentary
uterine horn. Obst. & Gynec. 12:430, 1958,
Coraco, L. Uterus pseudo-didelphys with
simultaneous pregnancies. J. Obst. & Gynaec.
Brit. Emp. 56:1018, 1949,

CoNway, W. P. A case of double uterus.
J. M. Soc. New Jersey 13:400, 1916.

Cook, M. B. Case of didelphys uterus.
Kenya & East African M. J, 8:295, 1932,
Core, H. B, and SHARP, M. C. Uterus didel-
phys; case report.
172, 1954.
CorBeT, R. M. Twin pregnancy in uterus
pseudo-didelphys. Irish J. M. Sc. p. 501,
1941,

CorBET, R. M. Pregnancy in a uterus bicor-
nis. Brit, M.J. 2:894, 1945,

CorBeT, R. M. A case of single pregnancy in
a uterus pseudo-didelphys. Irish J. M. Sc. p.
64, 1946.

CorNELL, E. L., and EArLE, W, C. Uterus
bicornis unicollis with two ova implanted in
one horn and a fibroid in the other. Swurg.
Gynec. & Obst, 29:485, 1919.

CowLes, H. C. Case of pregnancy following
caesarean section with subtotal hysterectomy
in a case of unrecognized uterus duplex. Am.
J. Obst. & Gynec. 3:652, 1922,

JAM.A. 82:

Am. J. Obst. & Gynec. 67

345

5L

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63,

64.

65.

66.

67.

68.

69.

Craig, 1. T.,, and ScuHenk, K. W. Uterus
didelphys complicating pregnancy. Am. J.
Obst. & Gynec. 50:556, 1945,

Crooks, J. L. Superfecundation; twin preg-
nancy twin uterus. J.4.M.A4. 90:322, 1928.
DamBrIN, C., and BERNARDBEIG, J. Case of
uterus didelphys. J.A.M.A4. 82:1822, 1924.
DANNREUTHER, W. T. Dextroversion of the
uterus, with congenital absence of left fal-
lopian tube, ovary, broad ligament, round
ligament, kidney and ureter. Am. J. Obst. &
Gynec. 6:51, 1923,

DANNREUTHER, W. T. Uterus duplex unicol-
lis. Am. J. Obst. & Gynec. 14:376, 1927.
Daro, A. F., GoLLIN, H. A,, and Nora, E. G.,
JrR. Unicornuate uterus associated with agen-
esis of the kidney: Report of two cases. J.
Internat. Coll. Surgeons 14:211, 1950.
Davies, J. L., and CELLAN-JONES, C. J. Case
of uterus didelphys with pregnancy alternating
in 2 horns. Lancet 1:971, 1927.

Davigs, J. L., and CELLAN-JONES, C. J. Preg-
nancy alternating in horns of a uterus didel-
phys. Brit. M. J.2:59, 1927,

DawsoN, W. M., and AnsLIE, W. H. Twin
pregnancy in a uterus didelphys: Case report.
J. M. Soc. New Jersey 55:649, 1958.
DENIcoLA, R, R., and PETERSON, M. R. Preg-
nancy in a rudimentary horn of the uterus.
Am. J. Surg.73:381, 1947.

DESA, H. A case of double uterus.
& Gynaec. Brit. Emp. 35:522, 1928.
Diaz, G. M. Double uterus and vagina with
gestation and labor on both sides; report of a
case. Bol. Asoc. méd. Puerto Rico 23:449,
1931.

DickersoN, W. M., and Beck, D. C. Ob-
served vascular phenomenon in a bicornuate
uterus: Report of a case. J. Indiana M. A.
50:1629, 1957. .

DorinaN, M. G, F. Radiographic demonstra-
tion of uterine developmental abnormality as
a cause of abnormal lie of the foetus. M. J.
Australia 2:402, 1959,

Doraan, L. T., and CLARkE, P. E. Uterus
didelphys with double pregnancy. Am. J.
Obst. & Gynec. 72:663, 1956,

DoucaL, D. Caesarean section for labour
obstructed by non-gravid horn of a double
uterus. J. Obst. & Gynaec. Brit. Emp, 28:
561, 1921.

DoucHTY, R., and MosTELLER, M. Urog-
raphy in uterine anomalies. J. South Caro-
linaM. A. 29:66, 1933,

DoURAESANG, A. E.
bicornuate uterus.
1926.

EisamaN, J, R, Uterus bicornis unicollis with
associated sterility corrected by surgery. Am.
J. Obst. & Gynec. 47:559, 1944,

J. Obst.

Twin pregnancy in a
Indian M. Gaz. 61:497,



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

-uterus bicornis bicollis.

SEMMENS

EMBREY, M. P. A case of uterus didelphys
with unilateral gynatresia. Brit. M. J. 1:820,
1950.

ENGLE, R. B,, JocoBsoN, G., and FrASER, E. R.
Soft-tissue placentography in diagnosis of
bicornuate uterus. Radiology 68:408, 1957.
Eno, E. Full-term pregnancy in uterus bicor-
nis, with anterior sacculation of the pregnant
horn. Am. J. Obst. & Gynec. 24:430, 1932,
EpsTEIN, H. J., and GOLDBERG, S. A, Case of
gravid uterus didelphys resulting in strep-
tococcic peritonitis, Am. J. Obst. & Gynec.
18:342, 1929.

Evans, L. A. J. Death following rupture of a
pyosalpinx in association with pregnancy in a
J. Obst. & Gynaec.
Brit. Emp. 66:111, 1959.

EvrARD, J. R. Pregnancy complicating uterus
didelphys. Marquette M. Rev. 15:8, 1949,
Ewer, E. N. Compound pregnancy; with
report of a case. Chinese M. J. 39:493, 1925.
EwER, J. N. Genital anomalies with preg-
nancy. West. J. Surg. 51:94, 1943.

FaLLs, F. H. A study of pregnancy and par-
turition in primiparae with bicornuate uteri.
Am. J. Obst. & Gynec. 15:399, 1928.
FaLrs, F. H. The uterus arcuatus.
Obst. & Gynec. 38:661, 1939.

FaLLs, F. H. Pregnancy in the bicornuate
uterus. Am. J. Obst. & Gynec. 72:1243, 1956.
FENTON, A. N., and SiNnGH, B. P. Pregnancy
associated with congenital abnormalities of
the female reproductive tract. Am. J. Obst.
& Gynec. 63:744, 1952.

FieLp, S. E., Sr., and FieLD, R. J., JR. Con-
genital anomalies of the uterus. Mississippi
Doctor 35:161, 1957.

FINDLEY, P. Pregnancy in uterus didelphys.
Am. I. Obst. & Gynec. 12:318, 1926.
Fi1tzGerALD, T. B. Angular pregnancy. /J.
Obst. & Gynaec. Brit. Emp. 59:518, 1952.
FRrEY, G. H., and ScotT, C. M. The clinical
incidence of congenital uterine anomalies—
with a report of fifteen cases. Am. J. Surg.
93:829, 1957.

Frost, I. F. Case report of a patient with
true unicornuate uterus with unilateral renal
agenesis. Am. J. Obst. & Gynec. 75:210,
1958.

GaLLoway, C. E. Vaginal septum, double
cervix and bicornate uterus; report of 6 cases
of maldevelopment of birth canal. [Illinois
M. J.72:341, 1937.

GATEWOoOD, T. S. Bicornate uteri: Obstetric
complications. J. M. 4. Georgia 39:54, 1950.
GEMMELL, J. E., and PaTERSON, A. M. Du-
plication of bladder, vagina and vulva, with
successive full time pregnancy and labour in
each uterus. J. Obst. & Gynaec. Brit. Emp.
23:25, 1913.

Am. J.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

346

GENELL, S., and SJOvALL, A. The Strassmann
operation—results obtained in 58 cases. Acta
obst. et gynec. scandinav. 38:477, 1959.
GERGELY, E., and MasoN, D. J. Pregnancy in
a noncommunicating rudimentary horn. Am.
J. Obst. & Gynec. 78:1202, 1959.

GiILCcrEEST, E. L., and MuLLEN, T. F. Two
cases of septate vagina, double cervix, and
double uterus. S. Clin. North America 10:
1041, 1930.

GiLL, J. J. Pregnancy in a bicornuate unicol-
lis uterus with the child occupying both horns.
Am. J. Obst. & Gynec, 19:553, 1930.
GOLDMAN, J. A., and ECKERLING, B. An un-
usual case of rupture of a pregnant rudimen-
tary horn of a bicornuate uterus. Am. J.
Obst. & Gynec. 78:1205, 1959.

GorpboN, C. A. Ruptured pregnancy in the
closed rudimentary horn of a bicornate uterus.
Am. I. Obst. & Gynec. 29:279, 1935.
GRAMLING, J. J., Jr. Uterus didelphys; report
of a case. Wisconsin M. J. 38:200, 1939,
GRANBERRY, H. B., IR, and FausT, F. L., Jr.
Duplicity of uterus and vagina. Am. J. Obst.
& Gynec. 35:1042, 1938.

GRray, L. A. Double uterus with gynecologic
complications; report of 8 cases. Tr. South
S. A.63:128, 1951.

GREEN, B., and MILLER, C. K. Pregnancy in
patient with complete double uterus. Am. J.
Obst. & Gynec. 30:281, 1935.

GuTHRIE, D., and WiLsoN, L. B. Congenital
unilateral absence of the urogenital system.
Ann. Surg. 50:907, 1909. .
Guy, W. P. Case of pregnancy in double
uterus terminated by hysterectomy. Am. J.
Obst. & Gynec. 8:500, 1924.

Hacoop, W. J., and EasTLACK, W, L. Preg-
nancy in bicornate uterus complicated by in-
carcerated non-pregnant horn; case report.
Virginia M. Month. 78:255, 1951.

HaLr, J. L. Case of obstructed labour due
to non-pregnant horn of uterus duplex.
Canad. M. A.J.29:298, 1933,

HaNs, M. S. The significance of decidual
shedding: Report of a case. Obst. & Gynec.
13:343, 1959.

HARDY, J. A. Pregnancy in uterus didelphys.
Am. J. Obst. & Gynec. 41:885, 1941.

Hay, D. Diagnosis and significance of minor
degrees of uterine abnormality in relation to
pregnancy. J. Obst. & Gynaec. Brit. Emp.
65:557, 1958.

Haynes, L. W. Uterus duplex. Am. J. Obst.
& Gynec. 25:604, 1933.

Heary, T. M. Pregnancy in one horn of a
uterus pseudo-didelphys, with intraperitoneal
hemorrhage. Irish. J. M. Sc. 1940, p. 181.
HENDERSON, F. W. A case of uterus didel-
phys. Brit. M.J. 1:334, 1945.

Obstetrics and
Gynecology



110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122,

123,

124.

125.

126.

127.

128.

129.

130.

GENITAL-TRACT ANOMALIES

Herzig, N. Pregnancy associated with dou-
ble uterus and double cervix. New York J.
Med. 50:467, 1950.

HiNckLE, W. A. Case of double anus, vagina
and uterus. J.A.M.A. 90:455, 1928.
HoerNEr, M. T., WiLkiNsoN, L. H., and
KaIser, 1. H. Uterus didelphys with ectopic
tubal gestation. Am. J. Surg 74:100, 1947.
HorrMmaN, E. S. Uterus didelphys and its
clinical significance in pregnancy. Am. J.
Obst. & Gynec. 51:692, 1946.

HorLmaNn, A. W. Hysterosalpingography in
the study of sterility. West. J. Surg. 58:523,
1950.

Horn, H. W. Uterus didelphys with torsion
of pregnant right uterus. Arch. Surg. 9:606,
1924,

HouLTtoNn, C. L. Full-term multiple preg-
nancy in a uterus bicornis bicollis. Brit. M.

- J. 2:946, 1925.

HumpsToNE, O, P. Pregnancy in a rudimen-
tary horn of the uterus. Surg. Gynec. & Obst.
31:501, 1920.

HunTER, W. Double uterus. J. Obst. &
Gynaec. Brit. Emp. 57:721, 1950.

HuUNTER, W. Pregnancy in the deformed
uterus. J. Obst. & Gynaec. Brit. Emp. 64:
243, 1957,

IRVINE, G, M. Case of uterus bicornis with
advanced pregnancy complicated by a large
pelvic cyst. Indian M. Gaz. 71:339, 1936.
Jackson, C. E. S. Acute intestinal obstruc-
tion due to pregnancy in a bicornuate uterus.
Brit. M. J. 1:185, 1920.

JacksoN, W. R, Gravid uterus duplex. New
York M.J. 104.788, 1916.

Jacoss, A. Anomalies of appendix with re-
port of case of congenital absence of appendix
(agenesis) and bicornuate uterus with one
cervix. Am. J. Surg. 4:500, 1928,

JammEg, F., and CristoBaL, S. G. Double
pregnancy in uterus bicornis; case with spon-
taneous delivery of two living fetuses. An. d.
Ateno, Buenos Aires 1945, p. 223.

JArRcHO, J. Malformations of the uterus. Am.
J. Surg. 71:106, 1946.

Jounson, C. G. Uterus didelphys with con-
genital absence of the right kidney. Am. J.
Surg. 83:238, 1952.

JouNsTON, W. M. Bicornuate uterus; dead
fetus in one cornu, normal pregnancy in other.
Am.J. Surg. 44:662, 1939,

Jones, A. T. Report of two cases of bicor-
nate uterus with pregnancy—cesarean section.
Am.J. Obst. & Gynec. 9:347, 1925,

Jones, G. E. S., and DeLFs, E. Endocrine
patterns in term pregnancies following abor-
tion. JAM.A. 146:1212, 1951,

JonNes, H. W., and JonEes, G. E. S. Double
uterus as an etiological factor in repeated
abortion; indications for surgical repair. Am.
J. Obst. & Gynec. 65:325, 1953,

Vol. 19, No. 3
March, 1962

347

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142,

143.

144.

145.

146.

JonEes, W. S. Obstetric significance of female
genital anomalies. Obst. & Gynec. 10:113,
1957.

JurcGeNs, O. Utero-tubal insufflation in uter-
ine malformations. J. M¢. Sinai Hosp. 14:
199, 1947.

KAMINESTER, S. Pregnancy in rudimentary
horn of bicornate uterus: Spontaneous rup-
ture, operation with recovery. Am. J. Surg.
36:700, 1937.

KARrRsHMER, N., and STEIN, W. Oil embolism
during hysterosalpingography. Am. J. Obst.
& Gynec. 61:458, 1951.

KEarNs, P. J. A rare developmental anomaly
of the uterus complicated by pregnancy and
rupture. Canad. M, A. J. 27:526, 1932.
KEeeviL, N. L. Uterus didelphys. J. Obst. &
Gynaec. Brit. Emp. 50:146, 1943,

KEITZER, W. A., and RIEMENSCHNEIDER, E. A.
Congenital absence of the vagina with ac-
companying solitary pelvic kidney. J.A.M.A.
142:987, 1950.

KENNEDY, N. A case of twin pregnancy in a
double uterus. Brit. M. J. 1:486, 1959.
KErN, W. H., and HenNriksEN, E. Chorio-
adenoma destruens in a uterus duplex bicornis.
Am. J. Obst. & Gynec. 80:532, 1960.

KERR, J. M. M. Surgery of the uterus bicor-
nis unicollis, with a case of resection of uterus
followed by two normal pregnancies. Proc.
Roy. Soc. Med. 14:190, 1920-21.

KERR, J. M. M. Notes on a case of uterus
bicornis unicollis in which a resection of the
uterus was performed, and followed by two
normal pregnancies. Glasgow M. J. 96:173,
1921.

KERR, J. M. M., and Mor, JI. C. Operative
Obstetrics. Baltimore, Williams & Wilkins,
1949,

KerwiN, W. Uterus septus with special ref-
erence to operative technic. Am. J. Obst. &
Gynec. 9:369, 1925,

Keyes, J. L. Pregnancy in the congenitally
malformed uterus. J. Kentucky M. A. 57:
165, 1959.

Kicknam, C. J. Uterus septus duplex with
full-term twin pregnancy. Surg. Gynec. &
Obst, 35:443, 1922.

KiMura, S. Clinical observation of uterus
bicornis in pregnancy and labour, Jap. J.
Obst. & Gynec. 13:154, 1930.

146a. KLEIN, J. Pregnancy complicated by double

147.

148.

uterus, cervix and vagina.
Gynec. 53:321, 1947.
KLmMmaN, F. E.,, and MANLEY, J. R. Con-
genital malformations of uterus and vagina;
report of 3 cases. Minnesota Med. 12:71,
1929.

Konr, M. F. F. Abortion of decidual cast
complicating pregnancy in uterus didelphys.
Am. J. Obst. & Gynec. 63:676, 1952.

Am, J. Obst. &



149.

150.

151.
152.
153.
154,
155.

156.

157.
158.
159.

160.
161.
162.
163.

164.

165.
166.
167.

168.

SEMMENS

KorLowirz, A. K. Pregnancy in a rudimen-
tary uterine horn. .4m. J. Obst. & Gynec. 15:
248, 1928.

LAaMANN, A. H., KiLkEnNNy, G. S., and
MiIETUS, A. C. Twin pregnancy in the rudi-
mentary horn of a bicornuate uterus associ-
ated with renal agenesis. Am. J. Obst. &
Gynec. 42:534, 1941.

Lamrp, E. G., THoMAs, R. B.,, and HaLABI,
N. E. Double pregnancy in a bicornuate
uterus. Delaware M. J. 29:78, 1957.

LaMms, J. Twin pregnancy in a bicornuate
uterus with contracted pelvis; delivery by
caesarean section. Brit. M. J, 2:1152, 1923.
LATTIMORE, J. S. Strassmann operation for
double uterus. Obst. & Gynec. 10:696, 1957.
LeverTON, J. C. S. A significant case of
uterus didelphys solidus with gynatresia,
adenomyosis, and pelvic endometriosis. Obst.
& Gynec. 1:681, 1953,

LevisoN, C. G., and WoLFsoN, M. Uterus
didelphys. Am. J. Obst. & Gynec. 14:748,
1927.

Lewis, C. E. Uterine anomaly—with case re-
port. Mississippi Doctor 37:146, 1959.
LiLLarp, D. Uterus didelphys—congenital
absence of right kidney. J. Med. 20:339,
1939,

Ly, B, L. A case of missed abortion in rudi-
mentary horn with subsequent intrauterine
pregnancy in bicornuate uterus. Chinese M.
J. 67:95, 1949,

LOWENSTEIN, E. Uterus septus duplex. (Ab-
str.) J.A.M.A.90:498, 1928.

MCARTHUR, A. N. A new operation for
uterus bicornate. M, J. Australia 2:510,
1918.

McDonaLb, R. E. Retained placenta in a
bicornuate uterus. Minnesota Med. 10:579,
1927.

McDonALD, R. E. Uterus didelphys with
endometriosis. Am. J. Obst. & Gynec. 45:
1038, 1943,

McFapyenN, E. H., and MuNkLEy, F. H.
Case of double uterus. Canad. M. A. . 65:
589, 1951,

McKELVEY, J. L., and BAXTER, J. S. Abnor-
mal development of the vagina and genitour-
inary tract. Am. J. Obst. & Gynec. 29:267,
1935,

Macip, M. O. Report of a case of uterus
bicornis unicollis. Am. J. Obst. & Gynec.
18:125, 1929,

MaLcoLM, W. A, Report of a case of uterus

didelphys. Am. J. Obst. & Gynec. 10:712,
1925.
MANLEY, J. R. Placenta accreta in duplex

uterus found at cesarean section.
Med. 28:547, 1945.

Marsuak, R. H., PooLE, C. S, and GoLb-
BERGER, M. A. Hysterography and hystero-

Minnesota

169.

170.

171.

172,

173.

174,

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

348

salpingography; analysis of 2,500 cases with
special emphasis on technique and safety of
procedure. Surg. Gynec. & Obst. 91:182,
1950.

MARsSHALL, G, B. Case of uterus bicornis
bicollis; 6 months’ pregnancy right horn,
pyometra left horn. J. Obst. & Gynaec. Brit.
Emp. 25:197, 1914,

Masani, K. M. Pregnancy in rudimentary
horn of uterus, with report of 8 cases. J.
Indian M. A. 14:87, 1945.

MassoN, J. C., and Kaump, D. H. Review of
seventeen cases of interesting anomalies of
female genital tract. Am. J. Obst. & Gynec.
33:566, 1937,

MERCkEL, G.C., SUCOFF, M., C., and SENDER,
B. The syndrome of dysmenorrhea and un-
ilateral gynatresia in a double uterus. Am.
J. Obst. & Gynec. 80:70, 1960.

MICHAEL, W. A, Pregnancy in uterus bicor-
nis unicollis with child occupying one horn
and the placental site a portion of both. Am.
J. Obst. & Gynec. 21:133, 1931.
MirLes, L. M. Uterus didelphys.
48:418, 1928.

MILLER, N. F. Clinical aspects of uterus
didelphys. Am. J. Obst. & Gynec. 4:398,
1922,

MiLLs, H. M., and STrAuss, H, A case of
pregnancy in uterus didelphys. Am. J. Obst.
& Gynec. 18:263, 1929.

MoeNcH, G. L. Uterus duplex bicollis va-
gina simplex and superfetation. Ani. J. Obst.
& Gynec. 13:60, 1927.

MoONCURE, P. ST.L. Anomalies of female
generative organs—with report of rather re-
markable case. Virginia M. Month. 66:593,
1939.

Moore, E. Some unusual cases of twin
pregnancy. J. Obst. & Gynaec. Brit. Emp.
43:936, 1936.

Moorg, G. A.Bicornate uterus with report
of an unusual case. New England J. Med.
208:887, 1933.

Mouar, T. B. Inguinal hernia containing a
rudimentary horn of a bicornuate uterus.
Brit. M. J. 1:237, 1926,

MuLsow, F. W. Pregnancy in rudimentary
horn of uterus. Am. J. Obst. & Gynec. 49:
773, 1945,

MUNDE, P. F. Pregnancy in the rudimentary
horn of a bicornate uterus mistaken for
tubal gestation; laparotomy; recovery, Am.
J. Obst. & Dis. Women & Children 23:23,
1890.

MUNDELL, J. J. Case of pregnancy in double
uterus, Am. J. Obst. & Gynec. 6:601, 1923,
Murray, H. L. Two cases of utriculoplasty
for uterus bicornis unicollis followed by re-
peated pregnancies. J. Obst. & Gynaec. Brit.
Emp. 33:289, 1926.

J.-Lancet

Obstetries and
Gynecology



186.

187.

188.
189.
190.

191.

192.

193.

194,

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

GENITAL-TRACT ANOMALIES

NasH, W. G. Placenta praevia in a double
uterus. J. Obst. & Gynaec. Brit. Emp. 29:
644, 1922,

NEwTON, F. C. Uterus didelphys—notes on
its developmental etiology and its clinical
significance. Ann. Surg. 79:102, 1924,
Nokes, J. M. Pregnancy in an atretic uterine
horn. Am. J. Obst. & Gynec, 28:250, 1934.
NYKIFORUK, N. E. Uterus didelphys. Canad.
M. A.J. 38:175, 1938,

OBENOUR, S. W. Uterus and vagina, duplex.
Ohio M. J. 38:1111, 1942,

OcILviE, L. A. True unicornuate uterus:
Report of a case and a review of the liter-
ature. J. Obst. & Gynaec. Brit. Emp. 64:
407, 1957.

PeARsoN, M. W., and ANGIER, H. W. Preg-
nancy in bicornate uterus, a case report.
New England J. Med. 214:583, 1936,
PERRIGARD, G. E. Duplication of uterus and
vagina. Canad. M. A. J. 47:33, 1942.
PuiLLIPS, L. Two cases of caesarean section
for pregnancy in a uterus bicornis unicollis.
J. Obst. & Gynaec. Brit. Emp. 28:567, 1921.
PuiLpOTT, N. W,, and Ross, J. E.  Congenital
uterine anomalies and associated complica-
tions of pregnancy. Am. J. Obst. & Gynec.
68:285, 1954.

Piquanp, G. Les uterus doubles, anatomie
et développment. Rev. de gynéc. et de chir.
abd. 15:401, 1910.

PorLak, J. O. Life history of the double
uterus. New York J. Med. 23:107, 1923.
PrICE, J. W. Report of a case of uterus
duplex bicornis cum vagina duplici. Am. J.
Obst. & Gynec. 10:269, 1925.

PrRbE, W. T. Uterus duplex cum vagina
septa. Memphis M. J. 8:7, 1931,
PupbpicoMBE, J. F. Some uterine anomalies
due to variations in fusion of the Muellerian
ducts. Surg. Gynec. & Obst. 49:799, 1929,
PursLow, C. E. Unilateral haematokolpos,
haematometra and hematosalpinx. J. Obst.
& Gynaec. Brit. Emp. 29:643, 1922.
RADEMAKER, L. A,, and RoYER, E. L. Uterus
bicornis unicollis, vagina' simplex, compli-
cating pregnancy. Am. J. Obst. & Gynec.
62:694, 1951,

REeBour, J., and Mags, R. Quatorze obser-
vations de malformations utérines cause
d’avortements, d’accouchements prématurés
ou de présentations irréguliéres. Rev. franc.
gynec. et obst, 52:12, 1957,

REINBERGER, J, R., and Mackey, W. F.
Pregnancy and labor complicated by pelvic
ectopic kidney anomaly and uterine anomaly.
Am. J. Obst. & Gynec. 70:442, 1955,
REYNER, F. C,, and WETCHLER, B. B. Rup-
ture of rudimentary horn of uterus bicornis
unicollis with pregnancy of 4% months. Am.
J. Obst. & Gynec. 69:197, 1955.

Vol. 19, No. 3
March, 1962

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.
220.

221.

222,

223.

224,

225.

349

RHEMANN, F. Ueber die Berechtigung der
prophylaktischen plastischen Operationen bei
Doppelbildung der Gebdarmutter. Monastschr.
f. Geburtsh. u. Gynék. 97:1, 1934.

RiLEY, E. A,, and LeaHY, J. D. Double preg-
nancy and fibroids in a duplex uterus. Wis-
consin M. J. 44:421, 1945.

RITTER, S. A. Case of bicornuate uterus,
with double cervix and double vagina. M.
Times 61:373, 1933,

Rockey, A. E. Double uterus and vagina
with a new bloodless operation for correction
of the deformity. Ann. Surg. 63:615, 1916.
RoGers, M. P., and BrocksoM, B. H., Jr.
Pregnancy in double uterus. Illinois M. J.
76:270, 1939,

RosenBLooM, D. Bicornuate uterus, full-
term pregnancy, and premature separation of
central placenta previa. Am. J. Obst. &
Gynec. 42:1086, 1941.

RowLeTT, W. M. Report of case of double
uterus with pregnancy of each. J. Florida
M. A. 12:5, 1925,

RowLey, W. N. Uterine anomaly: Duplica-
tion of uterus, three tubes and three ovaries.
Ann. Surg. 127:676, 1948.

RoysTErR, H. A. Malformations of uterus.
Am. J. Surg. o.s. 36:110, 1922,

Rusovits, W. H. True sacculation of the
contractile portion of the pregnant uterus.
Am. J. Obst. & Gynec. 62:1044, 1951.
RupoLF, L. Pseudouterus arcuatus and func-
tional malformations of uterus. Am. J. Obst.
& Gynec. 39:975, 1940,

RUTHERFORD, R., and MorGaN, J. Full-time
pregnancy in rudimentary horn of uterus.
Lancet 2:1337, 1934, .
SALEH, J. S. Rupture of a four months gravid
rudimentary horn of a bicornuate uterus.
Am. J. Obst. & Gynec. 70:426, 1955.
SALMON, C. L. Plastic repair of double
uterus. West. J. Surg. 67:235, 1959,

SANDERS, A. W, Uterus didelphys. J. Michi-
gan M, Soc. 35:326, 1936.

SCHATTENBERG, H. J., and ZiskinND, J. Right
uterus unicornis associated with renal agene-
sis. Am. J. Obst. & Gynec. 40:293, 1940.
SCHAUFFLER, G. C. Double uterus with preg-
nancy. J.A.M.A.117:1516, 1941,

Scumirz, E. E. Double uterus, cervix and
vagina with pregnancy carried to term. Am.
I. Obst. & Gynec. 50:555, 1945, )
SEMMENS, J. P. Uterus didelphys and septate
vagina. Obst. & Gynec. 8:620, 1956.
SHEARES, B. H. Congenital atresia of the va-
gina: A new technique for tunnelling the
space between the bladder and rectum and
construction of the new vagina by a modified
Wharton technique. J. Obst. & Gynaec. Brit.
Emp. 67:24, 1960.



226.

227.

228.

229,

230.

231.

232.

233.

234,

235.

236.

237.

238.

239.

240.

241.

242.

SEMMENS

SHIRLEY, C., and CoGSweLL, H. D. Uterus
didelphys with case report. Tri-State M. J.
10:2137, 1938.

SHOEMAKER, J. A. Double uterus; cesarean
section for delivery of pregnant right uterus
at term. J.A.M.A4. 80:103, 1923,
SHUMACKER, H. B., Jr. Congenital anomalies
of the genitalia associated with unilateral
renal agenesis. Arch. Surg. 37:586, 1938.
SLoAN, W. R, Obstruction of labour due to
incarceration of the non-gravid corpus in a
case of uterus didelphys. J. Obst. & Gynaec.
Brit. Emp. 65:110, 1958,

SmitH, F. R. Significance of incomplete
fusion of the Miillerian ducts in pregnancy

.and parturition; with report on 35 cases.

Am. J. Obst. & Gynec. 22:714, 1931,

SMmrtH, F. R. Significance of incomplete
fusion of the Miillerian ducts in pregnancy
and parturition; with report on 35 cases.
Bull. Lying-In Hosp. New York, February
1932,

SMmITH, W. P. Cesarean section seven years
after hysterectomy in a bicornate uterus.
Am. J. Surg. 74:856, 1947,

SerouL, A. E. Double vagina and uterus
unicornis; repair of vagina, and subsequent
term delivery. Am. J. Obst. & Gynec. 72:
1182, 1956.

STEENSTRUP, O. R. Congenital uterine anom-
alies and pregnancy. Acta obst. et gynec.
scandinav. 38:143, 1959.

STEINBERG, W. Modern concepts of the an-
ovulatory cycle. J. M. Soc. New Jersey 48:
326, 1951.

STEINBERG, W. Uterine malformations in
the management of sterility and infertility.
Am. J. Obst. & Gynec. 63:827, 1952.
STEINHARTER, E. C., and BrRowN, S. Report
of a case of bicornuate uterus. Am. J. Obst.
& Gynec, 15:558, 1928.

STRASSMANN, E. O. Surgical unification of
double uterus—technic, indications and re-
sults, Sowth. M. J. 45:818, 1952.
STRASSMANN, E. O. The Strassmann opera-
tion for double uterus. Obst. & Gynec. 10:
701, 1957.

STREAN, G. J., and PorRTNUFF, J. C. Report
of a case of uterus didelphys complicating
labour. J. Obst. & Gynaec. Brit. Emp. 55:
41, 1948.

SweET, R. H. Uterus didelphys, with report
of case. New England J. Med. 210:303,
1934,

TALLANT, A, W, Repeated cesarean section

in septate uterus. Atflantic M. J. 29:779,
1926.

243.

244,

245.

246.

247.

248.

249,

250.

251.

252.

253.

254,

255.

256.

257.

258.

259.

260.

350

TAaYLOR, H. C. Pregnancy and double uterus.
Am. J. Obst. & Gynec. 46:388, 1943,
THoMAS, M., and LANGLEY, 1. I. Congenital
anomalies of the uterus. West. J. Surg. 67:
339, 1959.

THoMaAs, P. C. Pregnancy in bicornuate
uterus. M. J. Australia 1:49, 1950.

THOREK, P., MosEs, J., and WoNgG, J. Simul-
taneous pregnancies in a fallopian tube and
bicornate uterus associated with three fallo-
pian tubes. Am. J. Surg. 79:512, 1950.
TrRUESDALE, P. E. Rupture of a pregnant
horn of a bicornate uterus. New England J.
Med. 200:1031, 1929,

Tyson, T. D. Pregnancy and double uterus.
Am. J. Obst. & Gynec. 53:869, 1947,
VanzanpT, T. K. Uterus duplex, bicornis,
cum vagina septa, caesarean section. Ken-
tucky M. J. 26:195, 1928,

VAN ZWALENBURG, C., Carp, T. A, and
JoNes, W. A. Double uterus. Am. J. Obst.
& Gynec. 8:634, 1924,

VArINO, G. A., and BeEacHaM, W. D. Left
renal agenesis, true unicornuate uterus, and
total absence of left broad ligament, round
ligament, salpinx and ovary. Am. J. Obst.
& Gynec. 41:124, 1941,

WaRD, J., and HuGHEs, D. R, Puerperal in-
version of the right horn of a uterus bicornis
unicollis, with a review of the literature. J.
Obst. & Gynaec. Brit, Emp. 63:920, 1956.
WarpLow, Y., and SmitH, W. P. Uterus
duplex bicornis. Surg. Gynec. & Obst. 35:
497, 1922,

WAy, S. The influence of minor degrees of
failure of fusion of the Miillerian ducts on
pregnancy and labour. J. Obst. & Gynaec.
Brit. Emp, 52:325, 1945.

WEIsT, J. R. Case of double uterus and
vagina with pregnancy and delivery. Am.
Practitioner 27:129, 1883.

WHITE, G. M., and WaALL, M. B. Utero-
plasty in a case of uterus bicornis unicollis.
Canad. M. A.J. 72:131, 1955.

WiLLiams, L. H. Uterus duplex with adeno-
myoma. J. Obst. & Gynaec. Brit. Emp. 31:
286, 1924,

WonNG, A. I. H. Pregnancy in double uterus.
Chinese M. J. 47:61, 1933,

WoobpMaN, G. S. Two cases of uterus didel-
phys. Lancet 1:239, 1932,

WooLF, R. B, and ALLEN, W. M. Concomi-
tant malformations: The frequent, simulta-
neous occurrence of congenital malformations
of the reproductive and urinary tracts. Obst.
& Gynec. 2:236, 1953,

Obstetrics and
Gynecology





