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ABSTRACT
Purpose of Review: This review discusses movement disorders that occur during
pregnancy, the treatment of preexisting movement disorders, and the influence the
pregnant state has on movement disorders symptoms, in order to guide clinicians in
providing better counseling for female patients who are pregnant or considering
pregnancy.
Recent Findings: Unique considerations for movement disorders during pregnancy
include investigations and their safety during pregnancy and the impact of
treatment on both the pregnant patient and her fetus.
Summary: The most common movement disorders arising in pregnancy are restless
leg syndrome and chorea gravidarum. Preexisting movement disorders in women
who become pregnant may also be seen.
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INTRODUCTION
Neurologists uncommonly encounter
patients with serious movement disor-
ders who are in the childbearing years.
Therefore, the published evidence for
pregnancy and movement disorders
are limited.1,2 Furthermore, guidelines
do not exist for the treatment of
movement disorders in pregnancy.
Nonetheless, clinicians require guid-
ance in this area, as several consider-
ations are unique to pregnancy,
including the safety of investigations
or medications during gestation, la-
bor, and delivery. This review summa-
rizes the published literature on
movement disorders and their medi-
cal management in pregnant women.

RESTLESS LEGS SYNDROME
Restless legs syndrome (RLS, also known
as Ekbom syndrome) is the most com-
mon movement disorder of pregnancy.
RLS usually is a chronic condition and is
believed to have an autosomal dominant
pattern of inheritance in most cases. RLS

may also be limited to the puerperium.
Patients with RLS report discomfort,
creepy crawling sensations, or actual
restlessness occurring in the legs, with an
irresistible urge tomove the legs.Onceup
and walking, the feelings are relieved. RLS
can involve the arms. Spread to the arms
typically occurs following treatment.3

RLS can occur for the first time
during pregnancy, typically in the sec-
ond and third trimesters (Case 8-1),
and usually resolves after delivery. RLS
prevalence in pregnancy is estimated
to be between 10% and 26%4 com-
pared with a prevalence of 2.5% to 15%
of the general population. The in-
creased prevalence of RLS in pregnancy
may be linked to iron or folate deficiency,
known risk factors for RLS.5

Preexisting RLS may be affected by
pregnancy. The course of preexisting
idiopathic (unknown cause) RLS dur-
ing pregnancy was studied in a cohort
of 606 pregnant women; 59 had
preexisting RLS, of whom 36 reported
symptomatic worsening while seven
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had symptomatic improvement during
pregnancy. The remaining 17 reported
no change.4 Therefore, counseling
should be done for women with
preexisting RLS to let them know that
the majority of women experience
worsening during pregnancy, al-
though 12% experience improvement.

Because of the association of RLS
with iron deficiency, women with RLS
should be tested for iron deficiency
and receive replacement therapy if
deficiency is confirmed. Unlike idio-
pathic RLS, iron replacement therapy
without iron deficiency has been ad-
vocated in pregnant women with RLS,
but the utility and safety of this in
pregnancy are unknown. The main
pitfall in RLS therapy is augmentation.
This refers to escalating doses of
medication required to control symp-
toms, the use (often unsuccessful) of
polypharmacy, spread to other parts of
the body, or symptoms present during
the day in addition to nighttime onset.

Dopamine agonists are regarded as
first-line agents in the treatment of
idiopathic RLS due to lower risk of
augmentation compared to other dopa-

minergic agents such as levodopa.5

Pergolide (no longer available in the
United States) and ropinirole have been
associated with intrauterine growth re-
tardation, digit malformation, and fetal
deaths in animals, while levodopa is
thought to be safe in pregnancy. There-
fore, in situations of RLS during preg-
nancy, and given a theoretically lower
risk of augmentation during the finite
treatment period, clinicians may opt to
use levodopa as first-line therapy for
safety and efficacy in women who have
RLS severe enough to require treatment.

DYSTONIA
Dystonia is the third most common
movement disorder in the general
population, with a bimodal age of
onset peaking during childhood (early
onset) or the fifth decade of life.
Typically, brain imaging for dystonia
is unremarkable. Its pathophysiology
has been proposed to be due to
decreased inhibition in motor control,
aberrant plasticity, and increased cor-
tical excitability.6 Recent evidence has
demonstrated that impairments in
basal ganglia function may lead to

KEY POINTS

h Restless legs syndrome
is the most common
movement disorder of
pregnancy.

h Counseling should be
done for women with
preexisting restless legs
syndrome to let them
know that the majority
of women experience
worsening during
pregnancy, although
12% experience
improvement.

h Clinicians may opt to
use levodopa as
first-line therapy for
safety and efficacy in
women who have
restless legs syndrome
severe enough to
require treatment.

Case 8-1
A 30-year-old woman in her first pregnancy presented with leg cramping
during her second trimester. Her only medication was a maternal vitamin.
She did not drink caffeine and exercised modestly. No one in her family
had similar discomfort. In the past, she had been able to travel in cramped
spaces without discomfort and sit through movies with ease.

At the time of the current presentation, she reported that by late
afternoon, sitting at her desk was uncomfortable and she often walked
around the office to relieve her cramping. Further questioning revealed
that the symptoms were worst at night while resting or right before bed
and could inhibit sleep onset. Her physical examination was normal and
her routine blood chemistry revealed a normal hemoglobin and normal
iron saturation.

Comment. This scenario is common in pregnancy-related restless legs
syndrome (RLS). The history confirmed that RLS was not present before the
patient’s pregnancy (eg, she had been able to sit in cramped spaces), and
she had no family history of RLS. This will be important in considering
treatment because treatment can be expected to be limited to the
puerperium.
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dystonia as well, probably due to
abnormalities in synaptic function of
striatopallidal or striatonigral terminals
in dystonia patients.6 Dystonia can
lead to abnormal posture secondary
to abnormal sustained muscle contrac-
tions. It can further be classified based
on location into focal, multifocal,
segmental, or generalized. Also based
on etiology, dystonia can be idiopathic
or symptomatic.

The most common forms of dysto-
nia affecting women in pregnancy are
dystonia from Wilson disease, dopa-
responsive dystonia, and genetic forms
of dystonia beginning in childhood or
young adulthood (ie, DYT1).1,2

Some women develop dystonia
during their reproductive years, be-
cause the mean age of onset for all
forms of dystonia is 27 years. Many
reports have demonstrated the effect
of pregnancy on existing dystonia,
which could be generalized or seg-
mental. In a survey of 62 women with
dystonia, 27 had at least one pregnan-
cy since dystonia onset, and four of
these 27 women developed changes
in their symptoms while pregnant.7

Another report described 10 women
who had been diagnosed with dysto-
nia before becoming pregnant. Two of
the 10 women had worsening of their
dystonia, while three women had
complete or partial remission during
pregnancy. The remaining patients had
no notable change. Only one of these
10 women had generalized dystonia,
while the rest had focal or segmental
dystonia.8 Dystonia gravidarum is a
term that has been used for two cases
with cervical dystonia not having any
identifiable cause, which occurred
during pregnancy and resolved before
delivery or shortly thereafter.9

Drug-induced dystonia may also
occur when neuroleptic agents are
used for the treatment of hyperemesis
gravidarum. Acute dystonic reactions

or oculogyric crises consisting of neck
extension with or without arching of
the back or extension of the arms can
occur. Most of these reactions resolve
without treatment. In a few cases,
anticholinergics such as benztropine
1 mg to 2 mg were given for rapid
relief of dystonic reactions.

Among women wi th dopa -
responsive dystonia, onset is typically
in childhood or early adulthood
consisting of initial foot dystonia with
activity, typically later in the day. With
time, dystonia may generalize and also
occur throughout the day. The diurnal
variation is typical of dopa-responsive
dystonia, also known as Segawa dis-
ease. This is an autosomal dominant
illness. Patients may provide a history
of family members with toe walking,
scoliosis, or the need for orthopedic
surgeries in childhood. Low doses of
levodopa (typically up to 300 mg/d)
are effective, and response to low
doses confirms the diagnosis. Use of
levodopa has not resulted in adverse
events in pregnancy.10

Another common treatment for
focal dystonia is botulinum toxin.
Botulinum toxin B has not been linked
to fetal harm but is rated US Food and
Drug Administration (FDA) pregnancy
class C. A survey of physicians’ prac-
tice found 16 women received botuli-
num toxin A during pregnancy. Most
of the pregnancies completed to term
with no apparent complication. One
of the women known to have previous
history of spontaneous abortion had a
miscarriage, while another woman
had her pregnancy medically termi-
nated.11 In another report, a woman
had four uncomplicated full-term
pregnancies while being treated with
botulinum toxin type A for idiopathic
cervical dystonia.12 At this point, the
product monograph for all forms of
botulinum toxin recommends that
botulinum toxin not be administered

KEY POINTS

h Drug-induced dystonia
may also occur when
neuroleptic agents are
used for the treatment
of hyperemesis
gravidarum.

h Botulinum toxin B has
not been linked to fetal
harm but is rated US
Food and Drug
Administration
pregnancy class C.
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to pregnant women. Therefore, cau-
tion is advised in this setting.

Three women with early-onset dys-
tonia previously treated with globus
pallidus internus deep brain stimula-
tion (DBS) were able to conceive and
successfully complete their pregnan-
cies. DBS did not have any ill effect on
their offspring. All of them delivered
in the hospital, and there were no
DBS-related contraindications to the
administration of general or regional
anesthesia.13

CHOREA
Chorea Arising During
Pregnancy: Chorea Gravidarum
Chorea gravidarum was first described
approximately 4 centuries ago, by
Horatius, in 1661. The condition was
originally associated with rheumatic
fever; however, chorea gravidarum is
now most closely linked to connective
tissue disorders, including systemic
lupus erythematosus, antiphos-
pholipid antibody syndrome, syphilis,
McLeod neuroacanthocytosis syn-
drome, and encephalitis.14 The most
common cause of chorea is probably
drug-induced (Table 8-1). Numerous
medications cause chorea (outside
of the setting of pregnancy) and
presumably can cause chorea during
pregnancy. Opioid agents, sympatho-
mimetics such as amphetamine and
cocaine, antiepileptic medications,
both typical and atypical neuroleptics,
and over-the-counter medications
such as antihistamines can all cause
chorea. Therefore, a careful medication
history, including the use of over-
the-counter agents and ‘‘natural’’ or
herbal substances, should be taken, in
conjunction with a toxin screen where
appropriate.

In the case of rheumatic fever
resulting in chorea, despite complete
resolution, chorea occurs in up to 75%
of patients during pregnancy, with the

majority noting onset during the first 2
trimesters.15 Chorea gravidarum typi-
cally begins in the first trimester and
can spontaneously resolve before de-
livery in up to one-third of cases, with
the remainder resolving after delivery.
One in five women experience chorea
gravidarum recurrence with subse-
quent pregnancies. Severe forms of
chorea gravidarum can cause hyper-
thermia and rhabdomyolysis and, if
not treated aggressively, can result in
death.14 Proposed investigations (see
Table 8-1) for chorea arising in preg-
nancy should take into account the
issues related to imaging during preg-
nancy discussed in the article ‘‘Neuro-
radiology in Women of Childbearing
Age’’ by Drs Riley Bove and Joshua
Klein in this issue of .

As noted above, chorea can be self-
limited, and in general, treatment is
safest after the peak period of fetal
organogenesis. Treatment should be
directed to the etiology (rheumatic
heart disease, lupus, Wilson disease,
or other inherited dystonias), to con-
trol of the chorea itself, or to manage-
ment of the consequences of chorea
(rhabdomyolysis, hyperthermia, pain,
weight loss). Therefore, symptomatic
treatment is reserved for situations
in which the health of either the
pregnant woman or her fetus would
be adversely affected if the chorea
continued. Dopamine receptorY
blocking agents (butyrophenones or
phenothiazines) and dopamine-
depleting agents (tetrabenazines) are
mainly the symptomatic treatment of
chorea of any cause. Treatment is
based on the proposed mechanism of
the chorea (heightened dopaminergic
activity in the striatum). However,
dopamine receptor blockers and do-
pamine depleting agents are generally
contraindicated during the first tri-
mester of pregnancy and are regarded
as FDA category C.

KEY POINTS

h Chorea gravidarum is
now most closely linked
to connective tissue
disorders.

h The most common
cause of chorea is
probably drug-induced.

h A careful medication
history, including the
use of over-the-counter
agents and ‘‘natural‘‘
or herbal substances,
should be taken, in
conjunction with a toxin
screen where
appropriate.
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Haloperidol and chlorpromazine
have been shown to be helpful in the
second and third trimesters and appear
to be safe in low doses, such as haloper-
idol 0.5 mg to 2 mg 2 to 3 times daily.
Haloperidol is recommended because
it has fewer maternal anticholinergic,
hypotensive, and antihistaminergic
effects than chlorpromazine.16

Pregnancy in Women With
Chorea: Huntington Disease
The triad of abnormal movements
(chorea, dystonia, or parkinsonism),
cognitive impairment, and psychiatric

disorder characterizes Huntington dis-
ease (HD). HD is caused by an
unstable polymorphic cytosine, ade-
nine, and guanine (CAG) trinucleotide
repeat unit, coding for glutamine. HD
is inherited in an autosomal dominant
fashion, usually with complete pene-
trance when there are over 40 repeats.
Intermediate repeat length as low as
27 can confer risk of gene expansion
and hence expression of the disease in
offspring. Individuals with a repeat
length of 26 are definitely not affected
and confer no risk of illness to their
offspring. The exact role of huntingtin,

KEY POINT

h Haloperidol and
chlorpromazine have
been shown to be
helpful in the second
and third trimesters and
appear to be safe in low
doses, such as
haloperidol 0.5 mg to
2 mg 2 to 3 times daily.

TABLE 8-1 Chorea Arising in Pregnancy: Differential Diagnosis
and Suggested Investigations

Differential Diagnosis Investigations

Rheumatic fever Blood cultures (more than one)

ECG

Echocardiography

Antistreptococcal antibody titer
(past infection if indicated)

Autoimmune disorders:
antiphospholipid antibody
syndrome, lupus

Antiphospholipid antibody

For lupus, four of the following: malar
rash, discoid rash, photosensitivity,
oral ulcers, nonerosive arthritis,
pleuritis or pericarditis, renal disorder,
unprovoked seizures or psychosis,
hematologic disorder, anti-DNA antibody or
anti-Smith antibody or antiphospholipid
antibodies, lupus anticoagulant
assay, positive antinuclear antibody

Vascular disease: arteriovenous
malformations, stroke, CNS
vasculitis

Neuroimaging

Wilson disease Ceruloplasmin (low)

24-hour urine copper collection
(elevated but can be G100 2g/d)

Liver biopsy: copper level 9250 2g/g dry weight

ATP7B genetic testing (gold standard)

Thyrotoxicosis Thyroid-stimulating hormone

Free T3, free T4

Drug-induced Cocaine, morphine, methadone,
amphetamine

ECG = electrocardiogram; DNA = deoxyribonucleic acid; CNS = central nervous system.
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the gene protein product, is not
known.17

Because onset of HD is typically in
the fifth to sixth decade, except for
patients who have the Westphal vari-
ant (juvenile onset), most patients
begin experiencing symptoms after
childbearing has occurred. However,
as the average age at which women
give birth continues to rise, pregnancy
with symptomatic HD may become
more common. Therefore, counseling
patients with HD regarding pregnancy
has been the current focus, especially
the issue of the ability of these
patients to care for their children.
Since 1986, genetic testing has been
available for people at risk for HD, but
as few as 5% of at-risk individuals
obtain testing, largely because no
known cures or neuroprotective treat-
ments exist.17 In a French study of
patient choices for genetic testing of
HD and autosomal dominant cerebel-
lar ataxia, of the 815 couples at risk of
having offspring with HD, only 4.6%
(n = 38) of those seeking pre-
symptomatic testing were pregnant
during the study. The majority of the
HD couples (71%) decided to con-
tinue the pregnancy and had pre-
symptomatic testing after delivery;
another 21% had presymptomatic test-
ing during the current pregnancy. An
even smaller numberV11% (4/35)V
eventually had prenatal testing.18

Recently, genetic testing for the HD
gene has been done for embryos at
the eight-cell stage, which have been
formed using in vitro fertilization.
Thereafter, the embryos that do not
have the HD gene are implanted. This
gives the advantage of not having to
reveal the presymptomatic HD gene
status to at-risk parents who do not
wish to know their own HD gene
status. However, cost and the failure
rate of pregnancy with in vitro fertili-
zation may be prohibitive.

HD treatment is mainly symptom-
atic as it involves treating the disabling
chorea with dopamine receptorY
blocking agents or dopamine-
depleting agents (FDA category C).19

Clozapine has not been associated
with malformation, although the safety
profile is still under examination
(FDA category B). Benzodiazepines
may be helpful for chorea and some
of the behavioral aspects of HD.20

Psychiatric symptoms, especially de-
pression, are common in HD. Treat-
ment of depression in pregnancy is
complex and, given maternal and fetal
risk, should be undertaken with a
psychiatrist or maternal health special-
ist when possible. Similarly, treatment
of psychosis in HD pregnancy should
involve a psychiatrist or maternal
health specialist.21

ATAXIA
Ataxia Arising During
Pregnancy
Once structural causes are eliminated,
the most common cause of ataxia
arising during pregnancy is Wernicke
encephalopathy secondary to hy-
peremesis gravidarum causing vitamin
B1 deficiency. Ninety percent of
Wernicke encephalopathy occurs in
the setting of poor nutrition and
alcoholism, but it can occur in any
setting where nutritional status is
compromised. The classic triad of
confusion, ataxia, and ophthal-
moparesis occurs in less than 10% of
all patients with Wernicke encepha-
lopathy. Therefore, a high degree of
suspicion is required in the proper
clinical context, even with one sign.
Thiamine stores are depleted within 3
to 4 weeks of starvation. Neurologic
symptoms occur as a result of depleted
CNS thiamine stores. This disorder
can be fatal. Therefore, early treat-
ment with IV thiamine 200 mg 3 times
a day (given slowly over 30 minutes to

KEY POINTS

h Genetic testing for the
Huntington disease
gene has been done for
embryos at the
eight-cell stage.

h Once structural causes
are eliminated, the most
common cause of ataxia
arising during pregnancy
is Wernicke
encephalopathy
secondary to hyperemesis
gravidarum causing
vitamin B1 deficiency.
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reduce the risk of anaphylaxis) until
symptoms resolve is warranted in any
pregnant patient presenting with any
of the three signs in the context of
hyperemesis. Guidelines do not exist
for thiamine deficiency treatment.
However, undertreatment is common.
IM thiamine treatment with 250 mg/d
for 3 to 5 days is an alternative treat-
ment. Initial oral therapy is not
recommended. Either regimen (IV or
IM) should be followed with 50 mg to
100 mg once daily until proper oral
nutrition is maintained.22

Pregnancy in Women
With Ataxia
Many autosomal dominant forms of
spinocerebellar atrophy can be
detected by routine genetic testing.
For womenwith known spinocerebellar
atrophy confirmed with genetic testing,
prenatal testing or in vitro fertilization
using tested embryos resulting in
healthy births has been reported.23

Friedreich ataxia is an autosomal
recessive neurodegenerative dis-
ease.24 A study of 31 women with
Friedreich ataxia with 65 pregnancies
resulting in 56 live offspring found
that spontaneous abortion, pre-
eclampsia, and preterm birth were
not increased. The majority of women
had normal vaginal deliveries. Women
reported unchanged, worse, or better
ataxia with pregnancy in equal num-
bers. Other features of Friedreich
ataxia (cardiac conduction block, re-
duced mobility due to weakness, and
diabetes mellitus) should be moni-
tored by the obstetric team or mater-
nal health specialist, and care should
be given to prevent deep vein throm-
bosis and pulmonary embolism. In
fact, case reports of deep vein throm-
bosis occurring despite anticoagu-
lation and of profound weakness
occurring with ventilatory compromise
after the administration of magnesium

for preeclampsia underscore the im-
portance of carefully monitoring treat-
ments. Diabetes mellitus may begin
during pregnancy with Friedreich ataxia.
Approximately one-third of patients
were diagnosed after one pregnancy.24

Vaginal delivery is possible in
women with Friedreich ataxia even if
they are nonambulatory or experienc-
ing reduced proprioception as a result
of peripheral neuropathy.

TREMOR
Tremor may occur in pregnancy as a
result of enhanced physiologic tremor,
drug-induced tremor from sympatho-
mimetic agents, or essential tremor
(Table 8-225). Essential tremor, one
of the most common inherited move-
ment disorders, is characterized by
postural and kinetic tremor typically
affecting the hands. Although it is
bilateral, typically one hand is more
affected. Worsening with caffeine, im-
provement with alcohol, and a positive
family history are common in essential
tremor. Essential tremor prevalence is
estimated to be 1.7%. For those over 40
years of age, prevalence is 5.5%, affecting
women andmen equally.26 It is inherited
in an autosomal dominant pattern,
although genetic testing is currently
only conducted for research purposes.

Anticipation can occur, with chil-
dren displaying tremor before onset
in their parents. Thus, a young woman
may note tremor before her parent is
diagnosed. Essential tremor can begin
at any stage of life, with slow progres-
sion. Typically, disability will only occur
after a prolonged duration of decades.

Table 8-3 lists the medications with
best evidence for efficacy in essential
tremor with FDA-assigned risks dur-
ing pregnancy where known. Given the
evidence of risk during the first trimes-
ter or throughout pregnancy for all
agents, clinicians should counsel their
patients appropriately. Only patients
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TABLE 8-2 Medications Causing Tremora

Medication Action or Postural Tremor
Intention
Tremor Resting Tremor

Antiarrhythmics Amiodarone, mexiletine,
procainamide

Y Y

Antibiotics, antivirals,
and antimycotics

Y Vidarabine Co-trimoxazole,
amphotericin B

Antidepressants and
mood stabilizers

Amitriptyline, lithium, selective
serotonin reuptake inhibitors
(SSRIs)

Lithium SSRIs

Antiepileptics Valproic acid Y Valproic acid

Bronchodilators Salbutamol, salmeterol Salbutamol,
salmeterol

Y

Chemotherapeutics Tamoxifen, cytarabine, ifosfamide Cytarabine,
ifosfamide

Thalidomide

Drugs of misuse Cocaine, ethanol, 3,4-
methylenedioxymethamphetamine
(MDMA) (ecstasy), nicotine

Ethanol Cocaine, ethanol, MDMA,
1-methyl-4-pheynyl-
1,2,5,6-tetrahydropyridine

Gastrointestinal drugs Metoclopramide, cimetidine Y Metoclopramide

Hormones Thyroxine, calcitonin,
medroxyprogesterone

Epinephrine Medroxyprogesterone

Immunosuppressants Tacrolimus, cyclosporine,
interferon-alfa

Tacrolimus,
cyclosporine

Y

Methylxanthines Theophylline, caffeine Y Y

Neuroleptics and
dopamine depleters

Haloperidol, thioridazine,
cinnarizine, reserpine,
tetrabenazine

Y Haloperidol, thioridazine,
cinnarizine, reserpine,
tetrabenazine

a Reprinted from Morgan JC, Sethi KD, Lancet Neurol.25 B 2005, with permission from Elsevier. www.thelancet.com/journals/laneur/article/
PIIS1474-4422(05)70250-7/abstract.

TABLE 8-3 Treatment for Essential Tremor

Drug Level of Evidencea Dose Teratogenicityb

Propranolol A 60Y800 mg/d Category C

Primidone A Up to 750 mg/d Category D (consider vitamin K therapy 1 month
before delivery to avoid fetal hemorrhage)

Alprazolam B 0.125Y3 mg/d Category D

Atenolol B 50Y150 mg/d Category D

Gabapentin B 1200Y1800 mg/d Category C

Sotalol B 75Y200 mg/d Category B

Topiramate B Up to 400 mg/d Category D

Nadolol C 120Y240 mg/d Category C

Nimodipine C 120 mg/d Category C

Clonazepam C 0.5Y6 mg/d Category D
a Levels of evidence based on the AAN’s Clinical Practice Guideline Process Manual, 2011 ed.27
b Please see Appendix A for the US Food and Drug Administration Pregnancy Category descriptions.
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with disabling tremor should consider
treatment.28

PARKINSONISM
Parkinson disease (PD) is a neurode-
generative disease characterized by
cogwheel rigidity, bradykinesia, rest-
ing tremor, and later imbalance. The
occurrence of pregnancy in patients
with PD is rare. Evidence regarding
the effects of estrogen on PD is
conflicting. Improvement, no change,
or worsening motor symptoms during
pregnancy have been reported.

Combining reports in the literature,
of a total of 36 pregnancies in 27
women diagnosed with PD, 47% had
worsening or the appearance of new PD
symptoms during pregnancy or shortly
after delivery.29 Potential explanations
for worsening motor symptoms include
changes in the volume of distribution
for antiparkinsonian medications, meta-
bolic changes of pregnancy, or the
effects of changing levels of estrogen
particularly in women noting pre-
pregnancy effects between ovulation
and menstruation (when estrogen in-
creases). The data regarding treatment

of PD in pregnant patients has been
obtained from small retrospective series
and case reports (Table 8-4). Patients
with PD may have worsening of their
motor symptoms during pregnancy,
although women report return to base-
line in follow-up. One report of twin
pregnancy in an inherited form of parkin-
sonism (DJ1) using levodopa resulted in
normal offspring at 2-year follow-up.

Only one case has been reported of
a woman who developed signs of new-
onset parkinsonism of unknown rea-
son at 11 weeks’ gestational age. She
had a miscarriage even though she
had received depot progesterone for a
threatened abortion. Her symptoms
resolved completely without requiring
any antiparkinsonian treatment.30

TICS OR TOURETTE SYNDROME
Tics are sudden, repetitive, non-
rhythmic motor movements or vocali-
zations, often associated with a
premonitory sensation that is relieved
by completing the movement. Tics
are classified as either simple or com-
plex, and motor or phonic. Tourette
syndrome is a movement disorder

KEY POINT

h Patients with Parkinson
disease may have
worsening of their
motor symptoms during
pregnancy, although
women report return to
baseline in follow-up.

TABLE 8-4 Medications for Treatment of ParkinsonDisease in Pregnant
and Breast-Feeding Women

Drug
FDA Pregnancy
Categorya Breast-Feeding

Levodopa-carbidopa C Do not useVno data on
excretion in breast milk

Rotigotine C No human data

Amantadine C Do not use

Trihexyphenidyl C No data on excretion

Bromocriptine B Do not use

Cabergoline B Do not use

Pramipexole C Do not use

Ropinirole C Do not useVexcreted
in breast milk

FDA = US Food and Drug Administration.
a Please see Appendix A for the US Food and Drug Administration Pregnancy Category descriptions.
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characterized by chronic motor and
vocal tics beginning before 18 years of
age. The condition is often lifelong, but
tic severity frequently diminishes with
age. Tourette syndrome is often asso-
ciated with obsessive-compulsive dis-
order and attention deficit disorder.
Family history of tics, obsessive com-
pulsive disorder, or learning disorders
are common, although a definite ge-
netic cause has not been identified.
Males are 3 to 4 times more commonly
affected than females.31

Most tics do not result in disability.
In patients with nondisabling tics, med-
ication withdrawal should be attempted
before pregnancy. In a series of eight
women with 11 total pregnancies, five
of the pregnancies had symptomatic
improvement, while three had symp-
tomatic worsening. The remainder had
no change.32 Medications used to treat
tics or Tourette syndrome consist of
neuroleptics (category C), dopamine
depleting agents (tetrabenazine, cate-
gory C), and benzodiazepines (category
B). Clonidine (category C) is also used
to treat tics. One case of pimozide use
(with fluoxetine) during pregnancy
reported no untoward effects on the
fetus.

WILSON DISEASE
Wilson disease, also known as
hepatolenticular degeneration, is an
autosomal recessive neurodegenera-
tive disorder secondary to abnormal
copper metabolism leading to copper
accumulation in the liver, brain, and
cornea. The gene locus is on chromo-
some 13 and codes for P-type copper-
transporting adenosine triphosphatase
(ATPase). The age of onset of Wilson
disease ranges from 5 to 50 years. The
clinical picture consists of liver cirrho-
sis, chorea, tremor, psychiatric distur-
bances, and Kayser-Fleischer rings. In
most cases, hepatic disease predates
the neuropsychiatric component of

the disease by 5 to 10 years in
adolescents, while young adults typi-
cally present with neuropsychiatric
illness.33

Wilson disease predisposes pregnant
patients to miscarriages, while pregnan-
cy does not change the course of the
disease. In a series of 16 patients with 59
pregnancies, three stillbirths and 24
miscarriages occurred.34 One case has
been reported of a 23-year-old preg-
nant woman who at 23 weeks’ ges-
tation developed pedal edema,
thrombocytopenia, coagulopathy, and
liver cirrhosis. At 35 weeks’ gestation,
the diagnosis of Wilson disease was
made. She underwent elective cesarean
delivery at 36 weeks’ gestation. The
ceruloplasmin level in the umbilical
serum was decreased by half compared
with normal levels, while the copper
concentration was twice the normal
value. The neonate demonstrated hepa-
tomegaly and elevated liver enzymes,
which persisted even after a year, de-
spite normal development. This report
predated genetic testing, and therefore
the child’s genetic status was not
known.35

Wilson disease treatment with che-
lating agents (D-penicillamine, zinc,
trientine, and tetrathiomolybdate) is
recommended throughout pregnancy
because untreated pregnant patients
would potentially develop fatal liver
disease or hemolytic anemia, while the
fetus would develop liver damage and
copper accumulation. D-penicillamine
has been considered teratogenic as
there are case reports that associate
D-penicillamine use with diffuse cutis
laxa, severe micrognathia, contractures
of all limbs, CNS abnormalities (includ-
ing agenesis of the corpus callosum),
and transient myelosuppression. Hy-
pothyroidism and dyshormonogenesis
has been reported as well in a woman
taking penicillamine.36 Healthy in-
fants may be born to women with

KEY POINT

h Wilson disease
treatment with chelating
agents (D-penicillamine,
zinc, trientine, and
tetrathiomolybdate) is
recommended throughout
pregnancy because
untreated pregnant
patients would
potentially develop fatal
liver disease or hemolytic
anemia, while the fetus
would develop liver
damage and copper
accumulation.
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treated Wilson disease (penicillamine
500 mg/d), as evidenced by a meta-
analysis of 18 Wilson disease patients
who had 29 pregnancies while using
D-penicillamine that did not show
adverse outcomes.37

While chelation is necessary for
patients with Wilson disease during
pregnancy, given these concerns with
D-penicillamine, chelation may be
most safely achieved using zinc ace-
tate therapy alone (maintenance dose
50 mg 3 times per day). Zinc acetate is
FDA category A during pregnancy;
however, it should be avoided during
lactation, as taking zinc acetate may
result in copper deficiency in the
infant. Trientine is FDA category C,
and therefore caution should be used.

STIFF PERSON SYNDROME
Stiff person syndrome, also known as
Moersche-Woltman syndrome or stiff
man syndrome, is a rare progressive
disorder of fluctuating trunk and limb
stiffness, painful muscle spasms, and
exaggerated startle response that can
also be triggered by voluntary move-
ment or tactile or emotional stimuli.
Symptoms occur predominantly in
axial musculature. Disability and re-
duced quality of life are common;
therefore, the majority of patients
require treatment. The prevalence is
estimated to be 1 in 1,000,000, and
two-thirds of patients are female. Age
of onset peaks around 45 years, and
symptoms develop over months or
years.

Stiff person syndrome is thought to
be an autoimmune disorder because
more than two-thirds of patients have
glutamic acid decarboxylase anti-
bodies. A paraneoplastic variant is also
recognized. High titers of antibodies
directed against a 65-kD isoform of
glutamic acid decarboxylase (GAD65)
are found in serum or CSF in 85% of
patients. These antibodies theoreti-

cally result in impaired inhibition of
motor neurons and thus the presence
of continuous motor unit activity.
Patients may have antiamphiphysin
antibodies, antigephyrin and antiY,-
aminobutyric acid type A (GABA[A])
receptor-associated protein antibody,
diabetes mellitus, thyroiditis, vitiligo,
or pernicious anemia. Anti-GABA(A)
receptor-associated protein occurs in
approximately 70% of patients and can
disrupt the synaptic stability and sur-
face expression of GABA(A) receptors.
Antigephyrin antibodies are directed
at the postsynaptic cellular protein
that clusters glycine receptors in the
spinal cord and GABA(A) receptors in
the brain. Amphiphysin is involved in
endocytosis of the vesicle membrane
after exocytosis of GABA from axonal
terminals and will therefore result in
decreased inhibition. This particular
antibody is characteristic of the
paraneoplastic form of stiff person
syndrome. Diagnosis according to the
Dalakas criteria requires ‘‘stiffness of
axial muscles leading to fixed deformity
(hyperlordosis); superimposed pain-
ful spasms precipitated by unex-
pected noises, emotional stress, tactile
stimuli; confirmation of continuous
motor unit activity in agonist and
antagonist muscles by EMG; absence
of neurological or cognitive impair-
ments that could explain the stiffness;
positive serology for GAD65 or
amphiphysin antibodies by immuno-
cytochemistry, western blot, or radio-
immunoassay; and response to
diazepam.’’38,39 Treatment outside of
pregnancy includes diazepam, 5 mg/d
to 100 mg/d in divided doses (FDA
category D); clonazepam, 1 mg/d to
20 mg/d in divided doses (category D);
baclofen, 5 mg/d to 60 mg/d in divided
doses (category C); levetiracetam, up
to 2000 mg/d in divided doses (cate-
gory C); plasma exchange, 5 to 6
exchanges (safe in case reports and
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given to pregnant women with other
medical conditions); gabapentin, up to
3600 mg/d in divided doses (cate-
gory B); or IV immunoglobulin, 2 g/kg
body weight divided over 2 to 5 days
(safe in case reports and given to
pregnant women with other medical
conditions).40

The occurrence of stiff person
syndrome in pregnancy is rare. The
following cases have been reported in
the literature:

& A 41-year-old patient with stiff
limb syndrome had a full-term
pregnancy and delivered by
forceps-assisted vaginal delivery.
During episiotomy, she had a
generalized spasm. During
pregnancy, her symptoms
improved in the second
trimester as she required less
baclofen and diazepam, although
her symptoms worsened
postpartum.41

& A 36-year-old primigravida with
stiff person syndrome was treated
with diazepam from the third
trimester onward. She delivered
a healthy neonate by scheduled
cesarean delivery and reported
remission of her symptoms by
2 weeks postpartum.42

& Finally, a 27-year-old woman
was diagnosed with stiff person
syndrome 2 months before
pregnancy. During the pregnancy,
she continued on prednisone
and gabapentin, while diazepam
was discontinued. Her muscle
spasms increased without the
diazepam; therefore, she received
baclofen 10 mg 3 times daily. In
the 40th week of gestation, she
began labor, and a healthy
neonate was delivered via urgent
cesarean delivery. On postpartum
day 1, diazepam was reintroduced
and led to resolution of
symptoms.43

SUMMARY
The most common movement disor-
der in pregnancy is RLS followed by
chorea gravidarum. All movement dis-
orders may occur before pregnancy,
requiring a review of medications for
safety during pregnancy and with
breast-feeding. Movement disorders
may also occur de novo in pregnancy.
Chorea, dystonia, parkinsonism, and
stiff person syndrome require investi-
gation to rule out underlying causes.
The potential risks to mother and
child of various pharmacologic agents
are often unknown in pregnancy, and
this should be discussed with patients.
Treatment following delivery may not
always be necessary (as in the case of
RLS, which typically resolves).
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