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ABSTRACT

Objective To determine the frequency of diagnostic indications among women seeking to terminate pregnancies for
reasons of fetal abnormality, spontaneous fetal demise, or a genetic disorder in a private outpatient clinic specializing

in late outpatient abortion procedures.

Method A total of 1005 women requested termination of pregnancy for reasons of genetic disorder, fetal anomaly, or
fetal demise over 20years (1992-2012). Gestational ages ranged from 12 to 39weeks. In all cases, a documented
diagnosis of fetal abnormality or fetal demise was made prior to referral. Records were reviewed to verify fetal
diagnosis for all patients seeking termination of pregnancy for reasons of fetal disorder. Major complications included
major unintended surgery, hemorrhage requiring transfusion, or pelvic infection.

Results Preoperative diagnoses included the following: chromosomal abnormalities (1=378), genetic syndromes and
single gene disorders (n=30), structural anomalies (n=494), and other conditions (n=103). These include 26 cases of
spontaneous fetal demise and nine selective terminations of one abnormal twin. The major complication rate was

0.5%.

Conclusions The majority of diagnoses were in the categories of genetic disorder and neurologic abnormality. © 2014
The Authors. Prenatal Diagnosis published by John Wiley & Sons Ltd.
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INTRODUCTION
Among the most tragic aspects of obstetrics practice is the
discovery that a desired pregnancy carries a fetal diagnosis of
serious developmental abnormality or genetic disorder. A cruel
dilemma is presented in a twin pregnancy in which one twin is
healthy and the other is stricken with a catastrophic diagnosis.
In all of these cases, the woman must decide whether to
continue the pregnancy to term and have a child with a serious
disorder, risk premature delivery or stillbirth, or decide to
terminate the pregnancy in the safest manner possible. A twin
pregnancy with a single affected fetus presents the choice of
selective termination of the fetus with a poor prognosis.
Unfortunately, for a variety of reasons, the diagnosis of a
significant abnormality may not be made or accepted until
relatively late in pregnancy. In most of the United States, such
patients then have no local, legal options for termination of the
pregnancy. Although we perform pregnancy terminations for
many reasons, we have served as a referral point for patients
with fetal abnormalities for 35 years. A wide variety of methods
is used for pregnancy termination for fetal abnormalities
discovered late in pregnancy. Both labor induction and
dilation and evacuation (D & E) have been presented as
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principal or alternative methods."™ Most studies report the
experiences in a teaching hospital setting in which numerous
physicians, nurses, and other health care practitioners are
involved with a single patient’s care. Outcome variables
principally include induction-to-delivery times and procedure
times. There is limited information on the range of fetal
diagnoses in late terminations of pregnancy for fetal
abnormalities in teaching hospital settings.>® There are some
reports on the frequency of pregnancy termination for specific
fetal disorders.”*?

METHODS

We review the primary diagnostic abnormality of fetal disorder
in a cohort of patients seeking termination of a desired
pregnancy over a 20-year period ending in August 2012. This
report does not include the previously reported 124 patients
who had abortions for fetal disorder or the four cases of late
selective termination.'>*

All patients were seen and procedures performed in a single
private physician’s office located near a community hospital.
The facility has been specially equipped and staffed to provide
for women seeking late abortion. Because of the controversial
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nature of the service, rigorous security measures are taken to
protect patients and staff. Women individual
counseling and support throughout their experience at the
clinic. Diagnostic ultrasound to determine fetal age is
performed as the initial procedure on all patients as a first step
in the preoperative evaluation. Standard tables for biparietal
diameter and femur length are used for verification or accurate
preoperative determination of fetal age.'>'"

Nearly all patients came to the facility through private
referral by a physician or genetic counselor with an established
preoperative diagnosis of fetal anomaly or other serious
indication for late abortion. Some patients were given no
support for pregnancy termination by potential referral
sources or were discouraged from terminating the pregnancy,
but they found our services by informal means or by Internet
search. Clinical records provided by referring physician,
genetic counselor, or patient were accepted as adequate
documentation of fetal or genetic abnormality. No further
verification of diagnosis was performed. In 26 patients,
spontaneous fetal demise had occurred late in pregnancy and
was the reason why the patient sought assistance (induction
of labor had been unsuccessful or declined by the patient).

The basic protocol and procedures used for the termination
of pregnancy in these patients have been described.'>'*!82
This protocol includes preoperative induced fetal demise,
serial multiple laminaria dilation of the cervix, induction of
labor following amniotomy, intrauterine placement of
misoprostol, and instrumental evacuation of the uterus. We
estimated fetal age according to fetal foot length and fetal
weight on the basis of previously established values.?

Patients requesting fetal foot prints or hand prints were
provided with these when feasible. For patients requesting
viewing, the fetus was placed in a basin lined and covered with
a pastel baby blanket and taken to the recovery room. Many
patients requested private cremation of the fetus with the
ashes given or sent to them. Other private and religious
bereavement rituals were supported whenever possible
including, on more than one occasion, a Native American
bereavement ceremony.

All patients were strongly encouraged to return for follow-up
examination if possible and were given forms to send in when
they could not return in person for an examination.
Arrangements were made for follow-up with the referring or
other local physician when the patient came from a long
distance, and for the follow-up physician to return a brief report.
Standard follow-up instructions included a recommendation for
examination 4 weeks after the abortion.

Major complications were defined using criteria of the
Centers for Disease Control: major unintended surgery,
hemorrhage requiring transfusion, or pelvic infection with 2
or more days of fever and a peak of up to or including 40°C
or with hospitalization for 11 or more days.*’

Patients requesting a selective termination in a twin
pregnancy were generally seen following the 32nd week of
pregnancy to permit optimum development and survival
probability for the healthy twin in case premature labor or
other complication occurred prior to term. Only patients under
the care of a qualified and cooperating obstetrician and clearly

receive
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documented fetal disorder in one twin were accepted for
treatment. The same requirements were made for patients
with a single fetus in whom a catastrophic diagnosis was made
very late in pregnancy and who requested induced fetal
demise. Patients presenting earlier in pregnancy for selective
termination were referred to centers with extensive experience
in the earlier procedures.?®3°

Informed consent for operative procedures and study of
materials was obtained from all patients. This retrospective
research was determined to be IRB-exempt by Western
IRB. Standard summary statistics and central tendency
calculations were performed with the assistance of the Excel
computer program.

RESULTS

During the period of observation, 1005 women requested
termination of pregnancy for reasons of fetal disorder. Of
them, 989 had a singleton pregnancy, whereas 16 had a twin
gestation. The indication for termination of pregnancy in the
latter group included one twin affected by structural or
chromosomal abnormality (n=9, fetal demise was induced in
the affected twin), severe twin-to-twin transfusion syndrome
(n=5, pregnancies were terminated), and conjoined twins
(n=2, the pregnancies were terminated). Most of these
patients were seen during the last 15years of the observation
period. The proportion of all patients seeking pregnancy
termination for fetal disorder increased over time from 2.5%
to 30%. For example, of the 7587 patients seen at the clinic
from 1/4/92 through 31/8/97, 189 (2.5%) sought termination
of pregnancy for reasons of fetal abnormality. But from 1/9/
2007 to 31/8/2012, 1251 patients were seen for pregnancy
termination, of whom 375, or 30%, were requesting
termination for reason of fetal abnormality. This increase
reflected a gradual change in clinic policy to accept patients
with more advanced gestations, more requests for late
termination of pregnancy because of fewer options being
available elsewhere, and advances in fetal diagnosis.>' ¢

More than 95% of patients in this series of 1005 patients had
uncomplicated pregnancy terminations with complete
evacuation of the uterus The 26 patients presenting with a
spontaneous fetal demise late in pregnancy were managed by
a D & E procedure following serial multiple laminaria dilation
of the cervix. For 12 patients with a single live abnormal fetus,
fetal demise was induced at the patient’s request followed by
management of the delivery by the patient’s own obstetrician.

The median age of all patients was 32 years (range 14-47 years).
The median gestational age for all patients was 24 weeks (range
12-39 weeks) (Figure 1), with older women being seen at either end
of the spectrum of gestational ages. Patients seeking selective
termination or induced fetal demise tended to be older
(median ages 34 and 35 years, respectively) and were requesting
these procedures later in pregnancy (median gestations 33 and
36 weeks, respectively).

Tables 14 list the general categories of diagnoses according
to the most prominent or definite reported fetal preoperative
diagnosis. Genetic disorders were seen in over 40% of all
patients. Among structural abnormalities, the most common
were neural tube defects or neurological abnormalities.
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Table T Chromosomal Abnormalities (N=378) Table 2 Syndromes and Single gene disorders (N=30)
Trisomy 21 237 Di George syndrome (22q11 delefion) 6
Mosaic Trisomy 21 2 Fragile X syndrome 2
Trisomy 18 (complete or partial) 49 Xlinked ichthyosis 1
Trisomy 13 11 Non-ketotic hyperglycinemia 1
Trisomy 13+ 18+ 21, XXY 2 Alagille syndrome 1
Trisomy 13+ 18 2 Treacher-Collins syndrome 1
Trisomy 21 + 18 1 Akinesia syndrome 1
Trisomy 21 +Monosomy @ 1 Noonan syndrome 1
Trisomy @ (partial or complete) 2 Mowat-Wilson syndrome 1
Mosaic monosomy 21 1 Brachman-De Lange syndrome 1
Translocations 9 Apert syndrome 3
Deletions (Chromosomes 2, 4, 5, 6, 9, 13, and 18) 11 Amniotic band syndrome 2
Duplications (Chromosomes @ and 15) 3 Leigh syndrome 1
Anomalies involving chromosomes 8, 10, 15, and 22 5 Meckel-Gruber Syndrome 1
Triploidy and polyploidy 5 TAR syndrome 1
Marker chromosomes 6 Duchenne muscular dystrophy 1
i(12)(p10) (Pallister—Killian syndrome) 2 Von Willebrand disease 1
Turner syndrome 14 Fanconi anemia 1
Mosaic Turner syndrome 1 Sickle-cell homozygous 1
Other sex chromosome anomalies 11 Tholassemia major 2
Abnormal karyotype not otherwise specified 3 Total 30
Total 378

There were 160 diagnostic categories of fetal abnormality,
including spontaneous intrauterine fetal demise, among these
1005 patients. The categories utilized in Tables 1-4 were
generated for this report to group patients with similar
diagnoses. Where possible, the correct terminology was
substituted for the referral diagnosis. Whereas some
preoperative diagnoses provided by referral sources and
patients were unequivocal and highly specific, other women
were referred with less specific information (i.e. ‘cerebral
abnormalities’ and ‘chromosome anomaly’). Diagnostic terms
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reported here were provided in all cases by the referring
physician or genetic counselor although some patients, whose
physicians did not support termination of the pregnancy and
refused to provide a formal report, had only a limited or
general idea of the fetal abnormality.

Patients were not refused assistance because of inadequate
documentation of fetal abnormality or lack of cooperation by
the patient’s physician. Preoperative requests for postoperative
diagnostic laboratory studies were accommodated whenever
possible, but obtaining a satisfactory specimen was secondary

© 2014 The Authors. Prenatal Diagnosis published by John Wiley & Sons Lid.
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Table 3 Structural anomalies (N=494) Table 3 (Continued)
Neural tube defects and CNS anomalies N=252 Bilateral cleft lip and palate 2
Neural fube defects [anencephaly, o7 Cleft face 4
acrania, encephalocele, spina bifida) Other craniofacial defects 4
Hydrocephaly and ventriculomegaly 68 Other malformations N=3
Porencephaly and Hydranencephaly 3 il el N=36
Microcephaly 10
Holoprosencephaly (alobar or semilobar) 15 B
, Table 4 Other conditions (N=103)
Agenesis of the corpus callosum 13
Arachnoid cysts 6 Teratogens exposure 4
Dandy-Walker malformation 27 Congenital infections 12
Amold-Chiari | and Il malformations Congenital tumors (fhabdomyoma and teratomas) 9
Cerebral hemorrhage (stroke) 9 Fetal growth resfriction 17
Cardiac and lung anomalies N=49 Cystic hygroma or hydrops 17
Hypoplastic left or right ventricle 16 Severe twin—twin transfusion syndrome 5
Tetralogy of Fallot 2 Conijoined twins 2
Univenricular heart I Severe oligohydramnios/anhydramnios 4
Ebstein’s anomaly 2 Other conditions 7
Aortic sfenosis 3 Spontaneous fetal death 26
Cardiosplenic syndromes,/ heterotaxy 4
Complete heart block 1 . -
Sl el to the safest procedure for the patient. Fetal abnormalities
Other cardiae anomalies 18 discovered postoperatively are not included in this report.
Lung hypoplasia 2 The proportions of preoperative diagnosis of fetal disorder
Abdominal Wall anomalies N=18  changed over time (Figure 2) and by week of gestation (Figure 3),
Omphalocele 7 with chromosomal disorders being discovered earlier in
Gastioschisis 5 pregnancy and other problems such as CNS abnormalities or
skeletal dysplasia being discovered later in pregnancy.
Extrophy 1 . . . .
Median operative measured blood loss for abortion patients
Diophragmatic hemia 0 was 150mL (range: 10-2000mL). Forty-nine patients (5%)
Gastrointestinal anomalies N=4  experienced an operative blood loss of more than 500 mL. Median
Duodenal atresia 2 procedure duration for D & E was 9 min (range: 5 to 194 min).
Abdominal cyst 1 Five of the abortion patients (0.5%) experienced a major
Echogenic bowel : Cf)mpllcatlon (b?o.od prOfiuct transfusmr.l) using the pre.\flo.usly
cited CDC definition. Thirteen other patients were hospitalized
Urinary Tract and adrenal anomalies N=31 . . . . .
postoperatively for observation but did not experience a major
Polycystic kidneys 2 complication. There were no uterine perforations. One patient
Bilateral renal agenesis 3 with twins discordantly affected by abnormality and who
Potter syndrome and caudal regression 7 experienced selective termination developed a postoperative
Hydronephrosis and other obstructions 10 amnionitis that required a cesarean delivery of the healthy
Prune belly syndrome 5 fetus several days following tl;le procedur'e. o
In numerous cases, the patient requesting termination of the
Congenital adrendal 4 . .
. ; - pregnancy for reasons of fetal abnormality concomitantly had a
hyperplasia/ambiguous genitalia . . . .
severe medical condition such as pre-eclampsia, multiple
Skeletal dysplasias N=91 . . . .
sclerosis, lupus erythematosis, severe hyperemesis gravidarum,
Achondroplasia; phocomelia, micromelia, hemimelia /0 massive uterine fibroids, morbid obesity, coagulation disorder,
Osteogenesis imperfecta 6 placenta previa, or diabetes exacerbated by pregnancy. Many
Polydactyly, syndactyly, ectrodactyly 5 of these conditions precluded termination of the pregnancy by
Arthrogryposis 5 labor induction alone.
Rocker bottom feet ]
Scoliosis 1 DISCUSSION
} ; For the women and their families who seek late abortion, the
Craniosynostosis 3 K . . .
experience represents pain, loss, grief, and suffering, as these were
Facial anomalies N=10 . . . .
all desired pregnancies. For women in their late 30s or early 40s,
(Confinues)  the pregnancy to be terminated represented perhaps their last
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Figure 3 Proportion (%) of fetal disorder by menstrual weeks gestation and median age in years

opportunity to have a child. At the other extreme, the youngest
patient with a fetal diagnosis of trisomy 21 was 16years old.
Two 17-year-old patients had a fetal diagnosis of trisomy 18,
and one 19year-old patient had a fetal diagnosis of trisomy 13.

As for gestational age, many of the patients whose diagnoses
of fetal disorder were not made until after the 30th week of
gestation reported that ultrasound examination had been
evaluated as ‘normal’ at 18 or 20 weeks, and the diagnosis of
fetal anomaly was made in late pregnancy when a repeat
ultrasound scan was carried out in connection with evaluation
or treatment of some other unrelated problem. Some patients
reported that a diagnosis of fetal disorder had been made early
in the pregnancy, at the time of the 20th-week fetal anatomy
survey, but they were not informed of the diagnosis until it
was too late to terminate the pregnancy according to local
law or hospital regulations because the patient’s physician
was opposed to abortion. Such patients reported that this
delay and deliberate withholding of information added to the
stress of terminating the pregnancy. Other patients had a
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timely diagnosis with full information and support from
family members, physicians, and genetic counselors but
could not decide whether to seek termination of the
pregnancy. Optimization of the timing of the initial
diagnostic process is thus unlikely to reduce significantly
the number of cases seen at our clinic. Pregnancies affected
by fetal genetic disorders were diagnosed earlier in gestation
than those affected by structural anomalies such as neural
tube defects or skeletal dysplasia.

A possible limitation of this study is the lack of specific
diagnoses in a minority of cases. Our clinic however operates
downstream from the centers, located throughout the entire
United States, in which the original diagnostic and genetic
information was generated. Our goal is not to compensate for
any diagnostic or counseling deficiencies in such centers, but
rather to satisfy the need of women seeking late termination
of pregnancy for fetal anomalies.

There were many factors affecting the numbers of patients,
average length of gestation, and kinds of fetal diagnoses seen

© 2014 The Authors. Prenatal Diagnosis published by John Wiley & Sons Lid.
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in this series over the observation period. These include
changes in policies and personnel within this private practice,
changes in the legal availability of late abortion services in
other states and regions, and events such as the assassination
of Dr. George Tiller on 31 May 2009. At the time of his
assassination, Dr. Tiller was the only other physician in the
United States offering pregnancy termination services for fetal
anomaly in very advanced gestations. Some of the patients in
this series had been on Dr. Tiller’s operative schedule for the
week following the day of his assassination and were referred
by his office for care.

Outpatient termination for fetal disorder in a specialized
private facility offers many advantages over hospital care. In a
specialized clinic such as ours, medical care is completely
oriented toward assisting and supporting women who have
decided to terminate a pregnancy and to giving each woman
and her family individual attention. All clinic personnel have a
positive attitude toward the patients who have made this decision
including those with desired but complicated pregnancies. Staff
members are employed specifically because of supportive
attitudes in addition to professional competence. Patients having
questions, complaints, or complications who call after discharge
speak with the same physician and staff members who took care
of them at the clinic. Continuity of care is a basic principle.
Disadvantages of outpatient care consist primarily of increasingly
heightened security concerns, needs, and costs as a result of anti-
abortion harassment and violence directed toward patients, staff,
the physician, and support personnel. Response to these issues
includes the provision of secure private transportation to and
from the clinic for patients staying at local hotels, especially
during infrequent anti-abortion demonstrations.
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