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Wolf–Hirschhorn syndrome (WHS) causes a typical facial
appearance, growth retardation, developmental delay, and
seizures, as well as congenital cardiac defects.1 It has an
estimated incidence of 1 per 50,000 births.2 Deletion of the
terminal band of the short arm of chromosome 4 with a
breakpoint at the 4p15–4p16 region is the most common
genetic abnormality causingWHS. AlthoughWHS-associated
seizures typically occur from 3 to 23 months after birth3 and
only a few case reports of neonatal seizures with WHS exist.
Furthermore, there have been no case reports of seizures just
after birth in a neonate withWHS. Here we report the case of
a lowbirthweight neonate presentingwithWHS and seizures
just after birth, as well as persistent pulmonary hypertension
in the early neonatal period.

Case Report

The patient’s mother was a 34-year-old woman (gravida 0,
para 0) with no history of disease. During pregnancy, fetal
ultrasonography performed at the gestational age (GA) of
26 weeks at another general hospital indicated fetal growth

retardation, and therefore the mother was transferred to our
prenatal care center. Tests for toxoplasma, cytomegalovirus,
rubella, herpes, and human immunodeficiency virus yielded
negative results. Fetal ultrasound performed at the GA of
27 weeks showed a ventricular septal defect, with normal
fetal brain development; preliminary maternal amniocente-
sis at the GA of 27 weeks showed 46, XY, del (4)(p15.2).

At the GA of 37 weeks, an elective cesarean section was
performed. Thepatientwas amalewith abirthweightof 1,738 g
(standard deviation [SD]: �3.0), height of 43.5 cm (SD: �1.9),
and head circumstance of 28.2 cm (SD: –3.2). Apgar scores were
6 (1minute) and8 (5minutes)withevident retractionbreathing.
Positive pressure ventilation with a mask and bag was started
immediately. After admission to the neonatal intensive care unit,
the patient developed epilepticus with tonic–clonic seizures at
30 minute after birth. The patient required mask bagging and
oxygen supplementation and had apnea; therefore, tracheal
intubation using a 2.5-mm endotracheal tube was performed
and synchronized intermittent mechanical ventilation was
started. A venous line and a peripheral intravenous (IV) catheter
line were inserted and diazepam (0.3 mg/kg, two doses) was
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Abstract Background Wolf–Hirschhorn syndrome (WHS), which is characterized by a typical
facial appearance, growth retardation, mental retardation, seizures, and congenital
cardiac defects, has an estimated incidence of 1 per 50,000 births.
Case We report a case of a low birth weight neonate with WHS and seizures, as well as
persistent pulmonary hypertension in the early neonatal period. Apgar scores were 6 (1
minute) and 8 (5 minutes) with evident retraction. After admission to the neonatal
intensive care unit, the patient had tonic–clonic seizures with epilepticus 30 minute
after birth. Although the seizures were uncontrollable, continuous thiopental adminis-
tration was effective for seizure mitigation.
Conclusion Neonatal seizures with WHS occur rarely. This is the first case report on
seizures just after birth in a neonate with WHS.
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intravenously administrated. For uncontrolled seizures, pheno-
barbital (15 mg/kg, one dose) and midazolam (0.1 mg/kg, two
doses) were administered, but the seizures stopped only after
thiopental administration (3 mg/kg, two doses) 1 hour after
birth. There were no intracranial hemorrhage, hypoglycemia,
electrolyte imbalance, metabolic abnormality, and infection.
Chest radiography showed respiratory distress syndrome.
Oxygenation was temporarily improved after endotracheal
administration of Surfacten (120 mg/kg; Tokyo-Tanabe Co.
Ltd., Tokyo, Japan).However, oxygenationworsenedwith relapse
of seizure and pulmonary hemorrhage. Amaintenance thiopen-
tal infusion (3mg/kg/hour)was startedand the seizures stopped.
A fraction of inspired oxygen of 100% was required; cardiac
ultrasonography revealed mild tricuspid regurgitation and a
right-to-left shunt of the patent ductus arteriosus, and we
diagnosed neonatal persistent pulmonary hypertension. There-
fore, high-frequency oscillatory ventilation and nitric oxide
inhalation (20 ppm) was started.

The clinical course during the early postnatal period is
shown in ►Fig. 1. After the maintenance thiopental infusion
was started, ultrasonography showed that the ejection fraction
worsened and the blood pressure decreased. Dobutamine
(3 μg/kg/minute) and dopamine (3 μg/kg/minute) were there-
fore administered, but the blood pressure did not elevate
sufficiently. We considered that the hypotension was attribut-
able to the maintenance thiopental administration. On day 5,
the thiopental infusion was stopped and the blood pressure
increased from day 6. There was no seizure recurrence.

As shown in ►Fig. 2A, amplitude-integrated electroen-
cephalogram (aEEG) recording after maintenance thiopental
infusion showed the suppression of electrical activity, as

previously described.4 On day 7, electrical activity improved
(►Fig. 2B). Nitric oxide inhalationwas stopped on day 12, and
the patient was extubated on day 34. Antiepilepsy prophy-
laxis with sodium valproate was administered from day 35.
There were no abnormal electroencephalogram findings at
3 months old. The patient is now aged 5 months and has not
had any further seizures.

Discussion

Neonatal seizures occur in approximately 1.8 to 3.5 cases per
1,000 live births.5 The most common cause is hypoxic–ische-
mic encephalopathy, which accounts for approximately two-
thirds of all neonatal seizures.6 Other causes include intra-
cranial hemorrhage, central nervous system infection, corti-
cal development malformations, and metabolic disturbances
such as hypoglycemia and hypocalcemia. Neonatal seizures
presenting with congenital anomalies are a rare occurrence.

Battaglia et al reported that seizures occurred in 95.8%
(46/48) of 48 children with WHS,7 with seizures starting at
the ages of 3 to 23 months and having a peak incidence at 9 to
10 months. However, in 2003, another study on WHS showed
that neonates aged between 1 day and <1 month had tonic–
clonic seizures and were treated with phenobarbital.8 Thus,
seizure onset inWHS can occur in the neonatal period; however,
to our knowledge, this is the first case report on early postnatal
seizures in a neonate with WHS.

For the treatment of seizures and epilepsy in WHS, phe-
nobarbital and sodium valproic acid are typically used. In the
present case, phenobarbital, midazolam, and diazepam were
ineffective, but thiopental was effective. Thiopental is often
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Fig. 1 Clinical course in the early postnatal period. dBP, Diastolic blood pressure; FiO2, fraction of inspired oxygen; sBP, systolic blood pressure.
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administered to children with uncontrollable seizures.9

Bonati et al reported that thiopental was effective in pheno-
barbital-resistant neonatal seizures. They administered high-
dose thiopental (10 mg/kg IV) in nine severely asphyxiated
neonates (body weight: 1,120–3,750 g; GA: 33–41 weeks)
and observed mild hypotension and EEG suppression.4 Other
reports concerning thiopental administration in neonates
and children (loading dose: 10–15 mg/kg; maintenance infu-
sion: 0.75–5mg/kg/hour) indicated nomajor side effects such
as severe hypotension. Although the total thiopental dose
(1–3 mg/kg/hour over 3 days) administered was low, as
shown in ►Figs. 1 and 2, the present case also showed mild
hypotension and aEEG suppression with the continuous
administration of thiopental.9–11

Scher et al reported seizures in neonates who experienced
peripartum asphyxia that resulted in persistent pulmonary
hypertension.12 WHS is rarely associated with persistent
pulmonary hypertension. The patient in our case did not
have peripartum asphyxia; however, from the clinical course,
it was considered that persistent pulmonary hypertension
might be caused by seizures. Furthermore, we speculated that
in this case, hypotension was caused not only by thiopental
but also by pulmonary hypertension.

In summary, neonatal seizures with WHS are a rare
occurrence. However, in all cases of WHS after birth, there
exists a possibility of seizures in the early neonatal period.
Therefore, prenatally diagnosed neonates with WHS should
be delivered in a maternity hospital with a type 3 neonatal
unit capable of treating neonatal seizures.

Conflict of Interest
The authors declare that they have no competing interests.

Funding
There was no financial assistance for this study.

Acknowledgment
Wewould like to thankMina Chishiki, Yuji Kanai, andMaki
Sato for productive discussions and comments on the
manuscript as well as their technical help.

References
1 Battaglia A, Carey JC, Cederholm P, Viskochil DH, Brothman AR,

Galasso C. Natural history of Wolf-Hirschhorn syndrome: experi-
ence with 15 cases. Pediatrics 1999;103 (4 Pt 1):830–836

2 ShannonNL,Maltby EL, RigbyAS, Quarrell OW.An epidemiological
study of Wolf-Hirschhorn syndrome: life expectancy and cause of
mortality. J Med Genet 2001;38(10):674–679

3 Battaglia A, Carey JC, Wright TJ. Wolf-Hirschhorn (4p-) syndrome.
Adv Pediatr 2001;48:75–113

4 Bonati M, Marraro G, Celardo A, et al. Thiopental efficacy in
phenobarbital-resistant neonatal seizures. Dev Pharmacol Ther
1990;15(1):16–20

5 Silverstein FS, Jensen FE. Neonatal seizures. Ann Neurol 2007;
62(2):112–120

6 Tekgul H, Gauvreau K, Soul J, et al. The current etiologic profile and
neurodevelopmental outcome of seizures in term newborn in-
fants. Pediatrics 2006;117(4):1270–1280

7 Battaglia A, Carey JC. Update on the clinical features and neural
history of Wolf-Hirschhorn syndrome (WHS): experience with 48
cases. Am J Hum Genet 2000;6:127

8 Demarquez JL, Galperine R, Billeaud C, Brachet-Liermain A. High-
dose thiopental pharmacokinetics in brain-injured children and
neonates. Dev Pharmacol Ther 1987;10(4):292–300

9 Battaglia D, Zampino G, Zollino M, et al. Electroclinical patterns
and evolution of epilepsy in the 4p- syndrome. Epilepsia 2003;
44(9):1183–1190

10 Eyre JA, Wilkinson AR. Thiopentone induced coma after severe
birth asphyxia. Arch Dis Child 1986;61(11):1084–1089

11 Garg DC, Goldberg RN, Woo-Ming RB, Weidler DJ. Pharmacokinet-
ics of thiopental in the asphyxiated neonate. Dev Pharmacol Ther
1988;11(4):213–218

12 Scher MS, Klesh KW, Murphy TF, Guthrie RD. Seizures and infarc-
tion in neonates with persistent pulmonary hypertension. Pediatr
Neurol 1986;2(6):332–339

Fig. 2 Abnormal amplitude-integrated electroencephalogram findings caused by maintenance thiopental administration. (A) Immediately after
maintenance thiopental administration on day 0. (B) 3 days after thiopental administration was stopped.
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