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tis. A subphrenic abscess should be considered if
there are symptoms referable to the abdomen and if
the child recently had abdominal surgery. An ele-
vated diaphragm should suggest disease below the
diaphragm and an aggressive diagnostic approach
for intra-abdominal disease. This case illustrates the
importance of considering a subphrenic abscess in
the differential diagnosis of a child with pulmonary
infiltrates who is not responding to therapy.
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Neurocardiogenic Syncope:
Response to Hormonal Therapy

Vasovagal or neurocardiogenic syncope usually
occurs in the upright position as a result of an inap-
propriate vasomotor response allowing venous pool-
ing. This decrease in venous return is thought to
result in vigorous ventricular contractions and acti-
vation of cardiac mechanoreceptors. This results in a
paradoxic bradycardia and peripheral vascular dila-
tion, further augmenting hypotension. This in turn
may lead to cerebral hypoxia and syncope.!? Upright
tilt table testing has been determined to be a useful
provocative tool for evaluating patients with recur-
rent unexplained syncope.!?

Although tilt table responses may indicate neuro-
cardiogenic syncope of the classic or dysautonomic
pattern or postural orthostatic tachycardia, treatment
has been similar. Traditional treatment includes vol-
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ume expansion, cardioselective 3-1 adrenergic block-
ing agents, anticholinergic agents, methylxanthines,
and serotonin reuptake inhibitors.?

We retrospectively reviewed a select group of pa-
tients with positive tilt table responses who were
particularly resistant to traditional therapy. These
patients also had coexistent menstrual irregularities.
We describe their improvement in symptoms related
to neurocardiogenic syncope during treatment with
ovarian hormone therapy prescribed to treat their
menstrual irregularities.

CASE SERIES

This is a case series of 15 women, seen between 1993 and 1996
at the Medical College of Ohio, who had recurrent syncope or
presyncope and whose positive tilt table test results were consis-
tent with neurocardiogenic syncope or postural orthostatic tachy-
cardia syndrome (POTS).

The majority of patients underwent head-upright tilt table test-
ing at 80° for 30 to 45 minutes after baseline monitoring. If no
syncopal (fainting) or presyncopal (dizziness, nausea, flushing,
and feeling faint) symptoms were elicited, the patient was re-
turned to baseline, and an isoproterenol infusion was initiated at
a dose that increased the baseline heart rate by 20 to 25%. The
patient was then returned to the 80° tilt position for up to 30
minutes. A tilt table test result was considered positive if it met
criteria for neurocardiogenic syncope of the “standard” or dysau-
tonomic pattern or if it met criteria for POTS. In the classic pattern
there is sudden hypotension and/or bradycardia significant
enough to reproduce syncope or the expectation of syncope,!0112
In the dysautonomic type there is a gracual drop in blood pres-
sure and no change or an increase in heart rate.’*'? In POTS there
is an increase in heart rate by at least 30 beats per minute or a heart
rate of at least 120 beats per minute within the first 10 minutes,
accompanied by symptoms.?

All patients described received hormonal therapy in the form of
oral contraceptives or medroxyprogesterone acetate (Depo-
Provera) for the treatment of menstrual dysfunction, which
ranged from oligomenorrhea to metromenorrhagia. Information
was obtained by chart review,

All 15 patients (Table) 14 to 39 years of age, were initially
treated with therapy, which may have included fludrocortisone
acetate, 3 blockers, methylphenidate, or serotonin reuptake inhib-
itors. Two required dual chamber pacing. The majority of the
patients required multiple drug therapy. None had full resolution
of symptoms as a result of these regimens.

The Table reflects the medications being taken at the time of
initiation of ovarian hormone therapy. Previous therapy that may
have been unsuccessful is not listed.

All reported disturbances of their menstrual cycles ranging
from oligomenorrhea to metromenorrhagia to menopause and/or
worsening of syncopal symptoms at the time of menses. With the
introduction of hormonal therapy in the form of either oral con-
traceptive pills (1/35 or 1/50) or medroxyprogesterone acetate
(150 mg intramuscularly), all patients reported improvement of
their syncopal or presyncopal symptoms, which ranged from sig-
nificantly decreased frequency to cessation of syncopal episodes.
Menstrual irregularities resolved for 14 of the patients. The other
patient’s menses improved from metromenorrhagia to shorter
menses with moderate flow and intermenstrual spotting. Im-
provement was determined by physician recording of patient-
reported improvement in clinical symptoms. Unfortunately, this
was not well quantified. Reports ranged from cessation of syncope
to a noted decrease (by patient) in the number of syncopal or
presyncopal episodes.

DISCUSSION

It is sometimes difficult to control symptoms of
recurrent neurocardiogenic syncope adequately. Fre-
quently, severely affected patients require multiple
drug therapies. Most of the described patients re-
ceived ovarian hormone therapy to treat their men-
strual dysfunction. After the initiation of hormonal
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TABLE. Patients Refractory to Traditional Treatment

Patient Age, y Diagnosis Treatment Hormone* Result
1 18 Neurocardiogenic syncope, depression Fludrocortisone acetate, metoprolol tartrate D Improved
2 28 Neurocardiogenic syncope Fludrocortisone acetate, venlafaxine HCI, 0 Improved

methylphenidate HCI
3 21 Neurocardiogenic syncope, migraines Methylphenidate HC1 O Improved
4 16 Neurocardiogenic syncope, depression, Fludrocortisone acetate, clonazepam, D Improved
seizures, premenstrual syndrome fluoxetine HCl, mephobarbital
5 15 Neurocardiogenic syndrome, autonomic ~ Fludrocortisone acetate, venlafaxine HCI, O Improved
dysfunction, reactive airway disease, erythropoietin, albuterol, theophylline
immunodeficiency
6 17 Neurocardiogenic syncope, autonomic Venlafaxine HCI, ketorolactromethine, O Improved
dysfunction, menometrorrhagia fludrocortisone acetate, methylphenidate
' HCl
7 15 Neurocardiogenic syncope, autonomic Methylphenidate HC1 D Improved
dysfunction, hypotension, chronic
fatigue, depression
8 16 Neurocardiogenic syncope, autonomic Sertraline HCl, estazolam D Improved
dysfunction, dysfunctional uterine
bleeding
9 19 Neurocardiogenic syncope, Methylphenidate HCl, sertraline HCl, 0O Improved
menometrorrhagia fludrocortisone acetate
10 16 Neurocardiogenic syncope, dysfunctional ~ Fludrocortisone acetate, midodrin Improved
uterine bleeding
11 20 Neurocardiogenic syncope, osteogenesis . Sertraline HCI, fludrocortisone acetate, D Improved
imperfecta, depression, caleium, vitamin D
menometrorrhagia
12 19 Neurocardiogenic syncope Pacemaker, fludrocortisone acetate, D Improved
nefazodone
13 39 Neurocardiogenic syncope, autonomic Methylphenidate HCI, fludrocortisone O] Improved
dysfunction acetate, nefazodone
14 16 Neurocardiogenic syncope, asthma Sertraline HCl, triamcinolone acetonide, D Improved
‘ theophylline, nedocromil sodium
15 36 Neurocardiogenic syncope, autonomic Venlafaxine HCl D Improved

dysfunction, chronic fatigue syndrome,
oligomenorrhea, depression,
premenstrual syndrome

*O indicates oral contraceptive pills; and D, medroxyprogesterone acetate (Depo-Provera).

therapy, it was retrospectively noted that their syn-
copal symptoms were significantly improved.

Estrogen and progesterone have many effects on
the cardiovascular system. Ovarian hormone recep-
tors are located in the smooth muscle and endothe-
lium of the arterial system.”® Estrogen lowers blood
pressure, increases blood flow velocity, increases pe-
ripheral vasodilator reserve, increases cardiac out-
put, decreases vascular resistance, reverses acetyl-
choline-induced vasoconstriction,?? and modulates
neurotransmitters that control vasomotor tone.” Pro-
gesterone decreases vasomotor flushing, enhances
the therapeutic effect of estrogen on hot flushes,?
and has a dose-dependent relaxation effect in placen-
tal arteries and veins.” It seems that estrogen and /or
progesterone may have some effect on syncope, par-
ticularly with a disturbance in the hypothalamic-
pituitary-gonadal axis.

Some symptoms in persons with the dysauto-
nomic pattern of neurocardiogenic syncope and
menopause are similar. In both conditions, there may
be temperature instability, nausea, palpitations, and
anxiety.?® Although “hot flushes” seem to be related
to a decrease in available estrogen, the exact mecha-
nism is not understood.”® Symptoms abate with a
variety of treatment regimens, including estrogen
replacement and combined estrogen and progester-
one treatment.?® As in hot flushes, it seems that both
estrogen and progesterone may have a therapeutic
effect on syncopal symptoms. Syncopal symptoms
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improved in these patients when menstrual symp-
toms improved. This may be because oral contracep-
tive pills and medroxyprogesterone acetate override
ovarian cyclic function.

Although there seems to be ome controversy, it
seems that, although in terms of heart rate and sys-
tolic blood pressure, women in the follicular phase
react similarly to men, the reactiveness of these mea-
sures is increased in the midluteal phase.?? Estro-
gen and progesterone may exert an effect through
suppressing ovarian c¢yclicity.

This study is limited in that it is a retrospective
chart review. Although this case series may indicate
an association between hormonal therapy and a re-
duction in syncopal and presyncopal symptoms, fur-
ther prospective evaluation is necessary to confirm
these retrospective observations.
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Postoperative Cerebral Edema
Occurring in Children With Slit
Ventricles

ABBREVIATIONS. SV, slit ventricles; CT, computed tomographic
(scan); MRI, magnetic resonance imaging; SVS, slit ventricle syn-
drome; ICP, intracranial pressure; CSF, cerebrospinal fluid; ICU,
intensive care unit; ADH, antidiuretic hormone.

Slit ventricles (SV) are collapsed or abnormally
small ventricles apparent on computed tomographic
(CT) or magnetic resonance imaging (MRI) scans
after insertion of a ventricular shunt in a patient with
hydrocephalus. Although many patients with SV are
asymptomatic, slit ventricle syndrome (SVS) is said
to exist when SV are accompanied by intermittent
episodes of severe headaches, cyclic nausea and/or
vomiting, and slow refill of the shunt’s pumping
device after compression.'? These episodes are be-
lieved to reflect sudden, periodic increases in intra-
cranial pressure (ICP), possibly related to underlying
decreased intracranial compliance.?3

This report describes two children with known SV
who developed symptomatic cerebral edema after un-
complicated orthopedic surgery. One had a fatal out-
come. Hyponatremia occurring in the postoperative
period was the likely precipitating factor. Recommen-
dations for recognizing, treating, and potentially pre-
venting this catastrophic complication are discussed.

CASE STUDIES

Case 1

A 5-year-old, 12.5-kg girl, who was a former 29-week prema-
ture infant with spastic diplegia and cerebral palsy, underwent
elective heel-cord lengthening. Her medical history was signifi-
cant for insertion of a ventriculoperitoneal shunt at 6 weeks of age
for hydrocephalus after Listeria meningitis and an intraventricular
hemorrhage. Routine CT scans throughout early childhood re-
vealed SV, but the patient was in remarkably good health except
for intermittent headaches often accompanied by vomiting.

At the time of surgery, the patient was asymptomatic. A mask
induction with oxygen, nitrous oxide, and halothane was per-
formed, and anesthesia was maintained with oxygen, nitrous ox-
ide, isoflurane, pancuronium, and fentanyl. Anesthesia lasted 3
hours and was uneventful. Before awakening, a caudal block of 10
mL of 25% bupivacaine was administered. The estimated blood
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