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Perioperative Care of an Infant With Wolf-Hirschhorn
Syndrome: Is There a Risk of Malignant Hyperthermia

Chris Humston?, Roshoyah Bernard?, Sarah Khan®®, Joseph D. Tobias® b ¢

Abstract

Wolf-Hirschhorn (WH) syndrome is a rare chromosomal abnormality
with deletion of the short arm of chromosome 4. Associated clini-
cal signs and symptoms of the condition include intrauterine growth
restriction, severe psychomotor retardation, failure to thrive, charac-
teristic facial features, profound developmental delays, seizures, and
various congenital midline fusion anomalies. Given the associated
congenital anomalies, anesthetic care may be required for various sur-
gical interventions. We report a 3-month-old girl with WH syndrome
scheduled for gastrostomy tube placement. Previous reports of anes-
thetic care for such patients are reviewed and potential perioperative
concerns are discussed.
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Introduction

Wolf-Hirschhorn (WH) syndrome is a rare chromosomal ab-
normality with deletion of the short arm of chromosome 4,
specifically the 4p16.3 region [1]. Associated clinical signs
and symptoms of the condition include intrauterine growth
restriction, severe psychomotor retardation, failure to thrive,
characteristic facial features, profound developmental delays,
seizures and various congenital midline fusion anomalies [1-
6]. The latter may include cleft lip or palate, congenital heart
disease (atrial or ventricular septal defects), hypospadias and
midline scalp defects [1-6]. Given the associated congenital
anomalies, anesthetic care is often required for various surgi-
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cal interventions. We report a 3-month-old girl with WH syn-
drome scheduled for gastrostomy tube placement. Previous
reports of anesthetic care for such patients are reviewed and
potential perioperative concerns are discussed.

Case Report

Institutional Review Board approval is not required by Na-
tionwide Children’s Hospital for presentation of single case re-
ports. A 3-month-old, 3 kg girl presented for gastrostomy tube
placement. The patient was diagnosed with WH syndrome
based on intrauterine ultrasound reports and subsequent genet-
ic testing. Chromosomal microarray showed results consistent
with the diagnosis of WH syndrome. On physical examina-
tion, the child was noted to be small for her age, quiet, and
hypotonic. Dysmorphic features included wide-spaced eyes,
microcephaly, microstomia, a prominent glabella, low set ears,
and micrognathia. Her preoperative vital signs included a rest-
ing respiratory rate of 40 breaths/min, an oxygen saturation of
99% by pulse oximetry while receiving 0.5 L/min oxygen via
nasal cannula, a heart rate of 134 beats/min, and a blood pres-
sure (BP) of 83/62 mm Hg. Preoperative echocardiography re-
vealed an atrial septal defect. No sedative pre-medication was
required. The patient had a pre-existing 24-gauge intravenous
(IV) cannula in the right saphenous vein with maintenance IV
fluids infusing. The patient was held nil per os for 6 h and
transported to the operating room where routine American
Society of Anesthesiologists’ monitors were applied. General
anesthesia was induced by the administration of IV ketamine
(5 mg) and atropine (0.1 mg). Sevoflurane was administered
and incrementally increased to 5%. A shoulder roll was placed
beneath the patient, prior to anesthetic induction, to facilitate
optimal alignment of airway structures. Because of the pa-
tient’s non-reassuring airway examination, spontaneous venti-
lation was maintained throughout induction and endotracheal
intubation. Light cricoid pressure was applied, which brought
the vocal cords into view (Cormack-Lehane score of I vs. I1a).
Endotracheal intubation was easily achieved using a Miller 1
blade and a cuffed, styleted 3.0 endotracheal tube. The patient
tolerated anesthetic induction and endotracheal intubation
without adverse hemodynamic effects. Mechanical ventilation
was initiated for the case. The surgery lasted approximately 30
min. Mild hypotension occurred during the maintenance phase
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Table 1. Previous Reports of Anesthetic Care in Wolf-Hirschhorn Syndrome

Authors and

Demographics Anesthetic management and outcome
reference
Ginsburg 21-month-old, 5.2 kg female = (GA) Frequent respiratory tract infections related to aspiration. Premedication with IM
and Purcell- infant for cleft palate repair ~ atropine. Inhalation induction with halothane and NMB with succinylcholine. Difficult
Jones [11] laryngoscope with poor glottic visualization. Temperature increased to 42.2 °C, 70 min into

Chenetal [12] 8-month-old, 5 kg infant

for cheiloplasty

Sammartino
etal [13]

8-month-old , 5.2 female
infant for goniotomy

Bosenberg [14] 4-year-old, 12 kg girl for

ENT and dental examination

Iacobucci S-year-old, 10 kg boy
etal [15] for circumcision
Mohiuddin and Case 1: 9-month-old male for

Mayhew [16]  open reduction of left hip

the case. Volatile agent discontinued, dantrolene administered, and surgery aborted. Surface
cooling initiated. Metabolic acidosis treated with sodium bicarbonate. Tracheal extubation
the following day and uneventful recovery.

(GA) Inhalation induction with halothane and NMB with succinylcholine and
atracurium. Suspected delayed MH 2 h after surgery. Hyperventilated with 100%
O,, cooled with ice bags, dantrolene 2.5 kg/kg. Recovered uneventfully.

(TIVA) Frequent respiratory tract infections related to aspiration. Premedication with IM
atropine and ketamine followed by placement of IV cannula. Anesthesia induced with
propofol and fentanyl. Difficult airway, requiring three attempts. Maintenance anesthesia
with propofol boluses and vecuronium 0.1 mg/kg. Tracheal extubation 2 h later in ICU.
Uneventful recovery.

(GA) Prior history of chronic respiratory infections due to aspiration, but alleviated by
Nissen at 8 months of age. No premedication. Inhalation induction with sevoflurane. No
muscle relaxant. Slightly difficult nasal intubation. Otherwise uneventful anesthetic.

(GA) MP class 1 examination. Inhalation induction with sevoflurane. Easy endotracheal
intubation. Cis-atracurium 0.1 mg/kg, alfentanil 25 pg/kg, and ketorolac 1 mg/kg
administered intraoperatively. NMB reversed with neostigmine 0.3 mg. Tracheal extubation
in OR. Uneventful anesthetic.

(GA) Previous intraoperative cancellation, at 8 months of age, due to difficult IV access and
inability to place Foley catheter. Second surgery at 9 months included inhalation induction
with sevoflurane and nitrous oxide. Central venous catheter was placed. Caudal block for
postoperative analgesia.

Case 2: 8-month-old male for
bilateral myringotomy tubes

Schmidt et
al[17]

4-year-old, 9.9 kg female for
atrial septal defect repair

(GA) Inhalation induction with nitrous oxide and sevoflurane. Acetaminophen for
postoperative analgesia. No anesthetic complications.

(TIVA) No mention of respiratory infection. Premedicated with IV midazolam. RSI with
propofol, fentanyl, and vecuronium (0.2 mg/kg). No airway issues. Maintained with

fentanyl boluses and a propofol infusion. Arterial and central lines placed after induction.

Uneventful anesthetic.

(TIVA) IM atropine (0.2 mg). Anesthetic induction with midazolam (0.1 mg/kg) and
remifentanil infusion. Once bag-valve-mask-ventilation was established, rocuronium (0.6
mg/kg) was administered. Cormack-Lehane grade Ila view. High fever of 39 °C, 7 h after

33-month-old male for
bilateral tympanoplasty
and myringotomy

Choi et al [18]

surgery with seizure activity. Fever persisted despite antipyretic agent. Suspected upper
respiratory tract infection rather than delayed-onset MH. No dantrolene given. Eventual
normal recovery and uneventful hospital course.

GA: general inhalational anesthesia; IM: intramuscular; IV: intravenous; MH: malignant hyperthermia; NMB: neuromuscular blockade; TIVA: total

intravenous anesthesia; MP: Mallampati.

of anesthesia using sevoflurane (inspired concentration 2-3%),
despite the administration of a 20 mL/kg fluid bolus of 0.9%
NS. Therefore, the inspired concentration of sevoflurane was
decreased and neuromuscular blockade was provided by the
administration of rocuronium 3 mg (1 mg/kg). Fentanyl (2.5
ng/kg) was also administered. The expired concentration of
sevoflurane was decreased to 1.2% in a mixture of 50% air and
50% oxygen. After completion of the surgical procedure, re-
sidual neuromuscular blockade was reversed with neostigmine
and glycopyrrolate. The patient’s trachea was extubated in the
operating room and she was transported to the post-anesthesia
care unit (PACU). The patient was discharged from the PACU
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back to the neonatal ICU. The remainder of the postoperative
course was uneventful. Tube feedings were started the next
day based on the surgical team’s recommendations.

Discussion

Patients with known genetic syndromes pose a variety of chal-
lenges to the anesthesia provider [7]. WH syndrome is an ex-
tremely rare chromosomal disorder caused by partial deletion
(monosomy) of the short arm of chromosome 4. It was first
described in 1961 by Hirschhorn and Cooper and subsequently
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Table 2. Anesthetic Concerns in Patients With Wolf-Hirschhorn
Syndrome

Difficult airway management

Difficult vascular access

Associated congenital heart disease

Underlying seizure disorder

Hypotonia and choice of neuromuscular blocking agent
Controversial predisposition to malignant hyperthermia
Perioperative respiratory complications

Chronic aspiration

el ©° Bl © IRl c~ el > Ran

Non-MH-related febrile episodes (possibly secondary to
chronic respiratory infections related to chronic aspiration)

published in Humangenetik by both Hirschhorn and Cooper
as well as Wolf et al in 1965 [8-10]. Current estimates place
the prevalence at about 1:50,000 with a 2:1 female/male ratio.

WH syndrome is characterized by a spectrum of observ-
able abnormalities, the most important of which for the an-
esthesia provider include congenital heart disease and facial
structural abnormalities, which may lead to difficulties with
airway management. Congenital heart disease includes primar-
ily atrial and ventricular defects. Phenotypic features include
ocular hypertolerism (wide-set eyes), low-set malformed ears,
micrognathia (small, recessed mandible), microcephaly (small
head), prominent glabella (a “Greek helmet” appearance),
broad or beaked nose, cleft lip or palate, small down turned
“fish like” mouth, hypotonia, intrauterine growth restriction
(IUGR) with a subsequent failure to thrive. Pitt-Rogers-Danks
syndrome is now grouped together with WH syndrome, since
both are the result of deletions on the same portion of chromo-
some 4, although “Pitt” syndrome generally results in milder
physical and congenital abnormalities [1, 6].

To date, there are a limited number of reports in the lit-
erature regarding the anesthetic care of patients with WH syn-
drome (Table 1) [11-18]. As with all anesthetic care, appro-
priate preoperative preparation begins with a thorough history
and physical examination. Of primary concern to the anesthe-
sia provider is the potential for difficulties with airway man-
agement and endotracheal intubation related to micrognathia,
microstomia, and associate cleft lip/palate. The appropriate
equipment for dealing with the difficult airway should be read-
ily available prior to anesthetic induction, as recommended
by Engelhardt and Weiss [19]. General anesthesia can be in-
duced by the incremental inhalation of sevoflurane in 100%
oxygen with the maintenance of spontaneous ventilation until
the airway is secured. In our patient, we administered a small
dose of ketamine to induce anesthesia and maintain spontane-
ous ventilation followed by the administration of incremental
concentrations of sevoflurane until adequate bag-valve-mask
ventilation was demonstrated. Endotracheal intubation was ac-
complished without the use of neuromuscular blocking agents.
Airway management may be further compromised by the risk
of aspiration as noted in some of the case reports which have
led some to use rapid sequence intubation (RSI). However, the
use of RSI must be weighed against the risks of potential dif-
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ficulties with airway management and endotracheal intubation.

While the early reports in the anesthesia literature suggest-
ed a correlation between the administration of inhaled anes-
thetics and the development of malignant hyperthermia (MH),
more recent articles have questioned this association as there
are several published reports showing that volatile agents have
been used safely and without complications. Both of the pa-
tients in the two previous reports of potential MH-like symp-
toms had current upper respiratory infections and received
high doses of atropine, muddying the picture as to whether or
not it was MH, anticholinergic crisis, or active infection. When
we questioned the MH hotline regarding a possible correlation
between WH syndrome and the development of MH, we were
told: “Although there is one report alleging an association, that
has not been proven, nor do we consider that disorder a risk
for MH.”

Given the associated hypotonia, another perioperative
concerns is the choice of neuromuscular blocking (NMBA),
especially with regard to the safety of using succinylcholine
[20]. Anecdotal reports have demonstrated the safety and ef-
ficacy of succinylcholine while other reports have failed to
demonstrate significant perioperative issues such as prolonged
duration of action following non-depolarizing agents includ-
ing vecuronium, rocuronium, and cis-atracurium [21]. Alter-
natively, endotracheal intubation can also be accomplished
without the use of an NMBA using a combination of propofol
and remifentanil or as noted in one case report, midazolam and
remifentanil [22].

Seizures may be a comorbid condition in patients with
WH syndrome. Preoperative management strategies to limit
the potential for perioperative seizures include optimizing and
confirming therapeutic anticonvulsant levels prior to the surgi-
cal procedure. Routine anticonvulsant medications should be
administered the morning of the procedure despite concerns of
the patient’s nil per os status with subsequent intraoperative
dosing as needed. Alternative routes of delivery (IV or rectal)
may be required when enteral administration is not feasible.
Consultation with the neurology or pharmacology service may
be helpful to determine dosing conversion from enteral to IV
administration or to guide intraoperative redosing.

In summary, WH syndrome is a rare chromosomal abnor-
mality with deletion of the short arm of chromosome 4. The
potential perioperative implications of WH syndrome are sum-
marized in Table 2. While initial reports suggested a predis-
position to the development of MH, subsequent reports have
failed to confirm this association. Other comorbid conditions
which may impact perioperative care include facial anoma-
lies which lead to difficult airway management, associated
congenital heart disease, central nervous system involvement
including hypotonia and underlying seizure disorder, and the
potential for chronic aspiration and perioperative respiratory
problems.
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