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Summary

Purpose: We report a rare case of a patient with preoperative diagnosis of Pallister-Hall Syndrome
(PHS) and a bifid epiglottis, and discuss briefly the anesthetic implications of this rare syndrome. Although
PHS is very rare, the associated visceral and endocrine malformations place PHS patient at risk.

Clinical Features: PHS is an autosomal dominant congenital disorder with visceral and endocrine
malformations. Craniofacial aberrations include bifid epiglottis and uvula, microglossia, micrognathia, hard
palate malformation, cleft larynx, gingival cysts, and mandibular hypoplasia. Preoperative evaluation should
focus on airway management using fiberoptic techniques. Intraoperatively, renal, endocrine, and neurological
functional derangements must be anticipated. Post-operatively, oxygenation and ventilation monitoring is
warranted because of airway anatomy malformations.

Conclusion: A high index of suspicion should be maintained in patients with congenital visceral and
endocrine malformations.
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Introduction

Pallister-Hall syndrome (PHS) is a rare autosomal
dominant congenital disorder resulting in a series of
visceral and endocrine malformations. Aberrations in
craniofacial anatomy result in airway management
challenges for the anesthesiologist: bifid epiglottis and
uvula, microglossia, micrognathia, hard palate
malformation, cleft larynx, gingival cysts, and
mandibular hypoplasia. Additionally, patients may have
post-axial polydactyly, hypothalamic hamartoma,
pituitary dysfunction, mental retardation, and cardiac
and renal defects [1]. We report a rare case of a

Case Report

A 47-year old male with Pallister-Hall syndrome
presented to our institution for decompression of a
herniated third - fourth lumbar (L

3
-L

4
) disc. During

the preoperative evaluation interview, the patient re-
ported that he had a bifid epiglottis, a history of protein
C deficiency (lack of the anti-coagulant C protein that
is associated with increased risk of thrombosis) past
pneumonia requiring hospitalization, and benign
prostatic hypertrophy. His past medical history also
included an episode of sudden hearing loss, which
resolved with prednisone treatment, and a recent
diagnosis of hairy cell leukemia, which was in remission
following chemotherapy. He denied known cardiac
disease or renal disease. His past surgical history inclu-

patient with preoperative diagnosis of PHS and a bifid
epiglottis, and discuss briefly the anesthetic implications
of this rare syndrome.
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Exam of his airway revealed a small chin, short
neck, Mallampati score of II, normal range of motion
of cervical spine, normal mouth opening, receding jaw,
and 3 finger-breadths thyro-mental distance (Figure
1). In the pre-operative holding area, midazolam (0.03
mg/kg) was administered intravenously (i.v.); opioids
were avoided for premedication. Preparation for
induction of general anesthesia included premedication
with H-2 blocker, and a difficult airway cart (including
a fiberoptic bronchoscope) was brought to the operating
room. After induction of general anesthesia with i.v.
fentanyl (1.5 mcg/kg), lidocaine (0.5 mg/kg) and
propofol (2.8 mg/kg), the patency of the airway was
tested by delivering positive pressure ventilation via a
face mask. Then, i.v. succinylcholine (1.4 mg/kg) was
administered to facilitate the fiberoptic-aided tracheal
intubation. Fiberoptic bronchoscope (FOB) visuali-
zation of the epiglottis confirmed the patient�s bifid
malformation of the structure (Figure 2). A 6.5 mm

ded correction of polydactyly during childhood and
surgery for bilateral avascular necrosis of the femoral
heads. Prior to surgery, his blood chemistry and blood
counts were within normal limits. His chest roentgeno-
gram was unremarkable, and an electrocardiogram
revealed normal sinus rhythm without ischemic changes
or arrhythmias. Earlier evaluation of his protein C
function was 62 percent (normal functional protein C
levels range from approximately 60-130%) and he
received anti-coagulation with enoxaparin, which was
discontinued prior to surgery.

Fig. 1. Profile of a patient with Pallister-Hall Syndrome. Note the
long neck, micrognathia, receding thyroid cartilage and the mandibular
hypoplasia

cuffed tracheal tube was introduced over the FOB
without difficulty. A smaller tube was chosen in
anticipation of possible difficulty securing the airway.
Isoflurane (0.8 percent exhaled concentration) and i.v.
fentanyl (2 mcg/kg, total dose) were used for
maintenance of anesthesia with a 50 percent inspired
concentration of oxygen in air. Intravenous vecuronium
(0.25 mg/kg, total dose) was used to maintain muscle
relaxation throughout the procedure. Prior to
emergence, i.v. neostigmine (3 mg) was administered
with i.v. glycopyrrolate (0.4 mg) for reversal of muscle
block. The surgical procedure was performed with the
patient in the prone position without complications, and
the remainder of the anesthetic course was unre-
markable. The patient�s trachea was extubated without
difficulty once the patient was awake in the operating
room, and he was then transported to the post-
anesthesia care unit without incident. Vital signs and
respiratory function remained stable throughout the
postoperative period.

Fig. 2. Congenital bifid epiglottis in a patient with Pallister-Hall
Syndrome

Discussion

PHS is an autosomal dominant disorder that results
from either an inherited, or de novo mutation in the
GLI-Kruppel family member (GLI3) gene [2, 3]. Case
reports of PHS in anesthesia literature are sparse owing
to its extremely rare prevalence. According to the
National Institutes of Health, there are approximated
100 known cases of PHS*.

* Biesecker LG. Pallister-Hall Syndrome Gene Reviews. Genetic Disease
Research Branch, National Human Genome Research Institute,
National Institutes of Health, Bethesda, MD. Copyright: University
of Washington, Seattle, 2006. (http://www.ncbi.nlm.nih.gov/
bookshelf/br.fcgi?book=gene&part=phs) Last accessed Saturday,
October 25, 2008.
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The syndrome was first described in 1980 as a
neonatal syndrome of hypopituitarism and hypoadre-
nalism, accompanied by hypothalamic hamartobla-
stoma, polydactyly, and imperforate anus [4]. The
polydactyly (presence of supernumerary digits) may
be either central, in which there are one or more digits
with a Y-shaped metacarpal or metatarsal bone; or
post-axial polydactyly, in which there may be a
supernumerary digit on the ulnar or fibular aspect of
the limb. Additionally, laryngeal cleft and multiple buccal
frenulae may be present in some patients. Case reports
described significant airway malformations, including
eight cases of laryngeal cleft extending into the eso-
phagus, tracheo-esophageal fistula, cleft lip, cleft
palate, cleft uvula, and in approximately 60% of cases,
a bifid epiglottis [1, 5]. When present, the bifid epiglottis
presents as a midline, anterior-posterior cleft that
involves most of the epiglottic leaf. This abnormality is
important for the clinical diagnosis of PHS, because it
occurs very rarely in syndromes other than PHS or as
an isolated malformation. These patients may report a
history of choking during feeding, and may suffer from
chronic aspiration, episodes of stridor and respiratory
distress [6, 7]. Fused ribs and abnormal lung lobulation
may also be present; in some patients, access to the
airway may be further complicated by the presence
of anterior synechia of the vocal cords or by cricoid
stenosis [8]. Diagnosis of an index case of PHS in a
family requires further investigation to exclude the
existence of both hypothalamic hamartoma and
polydactyly [3].

Airway in PHS patients may be difficult
anatomically, and airway management requires
appropriate planning. Careful airway examination may
reveal possible challenges due to significant variations
in oro-pharyngeal anatomy. Aspiration prophylaxis is
warranted in PHS patients given their predisposition
for chronic aspiration, and the possible difficulty with
airway manipulation [9]. When preoperative sedation
is considered, one must carefully weigh the value of
patient comfort versus the risk of decreased airway
protection. Preoperative administration of a histamine
antagonist and a non-particulate antacid are re-
commended [10]. Tracheal intubation will provide the
best airway protection in PHS patients, though in cases
where the laryngotracheoesophageal cleft is present,
maintenance of the airway can be tenuous [11].
Attempts to visualize the vocal cords under direct
laryngoscopy in patients with a bifid epiglottis are
unadvisable, as manipulation of the epiglottis with the
laryngoscope blade may be difficult. In our patient,
after testing the patency of the airway to mask
ventilation, direct laryngoscopy was avoided, and the
trachea was intubated successfully using flexible
fiberoptic bronchoscopy. Awake fiberoptic tracheal

intubation should be considered if it appears the patient
may not be ventilated easily, perhaps due to chest wall
and lung malformations such as hypoplasia, abnormal
lung lobulation, fused ribs and the above-mentioned
airway malformations that may make mask ventilation
difficult.

Anesthetic management should take into conside-
ration the derangements in function of the other organ
systems possibly associated with this syndrome. Thus,
consideration should be given to possible renal malfor-
mations, especially in newly diagnosed cases. In the
setting of renal insufficiency, doses of drugs that are
excreted renally such as vecuronium and rocuronium
should be adjusted accordingly. Additionally, peri-
operative potassium levels should be monitored [12],
especially if the use of succinylcholine is contemplated.
Renal ultrasonography to identify anomalies should be
performed as part of the initial work-up in newly
diagnosed cases of PHS [3].

Preoperative identification and treatment of
endocrine abnormalities are important considerations.
In the neonate, adrenal cortisol insufficiency may be
immediate and life-threatening due to adrenocortico-
tropic hormone deficiency [3]. In this case, exogenous
corticosteroid supplementation may be required, and
the use of etomidate should be avoided due to its
inhibition of cortisol synthesis [12]. One strategy of
corticosteroid supplementation is to administer cortisol
25 mg i.v. at induction of anesthesia, followed by 100
mg i.v. over the following twenty four hours [12] in
addition to any maintenance doses of corticosteroids.

Neurological history and exam are also important,
since PHS patients may have a history of partial
complex seizures; drugs that lower the seizure threshold
such as ketamine, enflurane and possibly nitrous oxide
should be avoided in these patients [12]. Cooperation
may be difficult in patients with mental retardation.
Presence of hypothalamic hamartomata will necessitate
attention to neurophysiology if increased intra-cranial
pressure (ICP) is present. Strategies to reduce ICP,
including head elevation to 30 degrees, hyperventilation,
and the use of hyperosmotic drugs such as mannitol,
loop diuretics and corticosteroids should be considered
[13]; prolonged airway manipulation may raise ICP
due to hypercarbia or release of endogenous
catecholamines, and a gentle and expeditious tracheal
intubation should be sought.

Maintenance of anesthesia with inhalation agents
and narcotics should not pose a problem in patients
with PHS. Low-flow sevoflurane (less than 2 liters
per minute) anesthesia has been postulated to cause
nephrotoxicity due to Compound A formation, though
this has not been proven in humans. Our anesthetic
technique consisted of a combination of inhaled
isoflurane supplemented with i.v. fentanyl. Isoflurane
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was chosen due to the anticipated three-hour duration
of anesthesia. Fentanyl was used as needed to treat
transient increases in heart rate and blood pressure as
it is relatively short-acting (2-hour plasma half-life).
Muscle relaxation was achieved with vecuronium
because of its intermediate duration of action, and
because accumulation was unlikely to become an issue
in our patient with normal renal function.

Post-operative management should focus on
ongoing evaluation of oxygenation and ventilation. If
sedatives and opiates are used perioperatively, con-
tinuous pulse-oximetry for twenty-four hours following
surgery may be prudent; additionally, in patients with
increased ICP, hypercarbia should be avoided.

Conclusion

PHS represents a spectrum of abnormalities that
may present significant perioperative challenges to the
anesthesiologist, most significantly, unanticipated
malformations in airway anatomy. Careful planning of
airway management as well as renal, endocrine,
pulmonary, cardiac and neurologic assessments should
be undertaken prior to surgery.
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Implicaþiile anestezice ale sindromului
Pallister-Hall la pacienþii cu epiglotã
bifidã

Rezumat

Scop: Prezentãm cazul unui pacient cu diagnosticul
preoperator de sindrom Pallister-Hall (SPH) ºi epiglotã
bifidã, ºi implicaþiile anestezice ale acestui sindrom rar
întâlnit. Deºi SPH este foarte rar, pacientul este supus
la risc datoritã malformaþiilor viscerale ºi endocrine
asociate.

Aspect clinic: SPH este o suferinþã congenitalã
autosomal dominantã cu manifestãri viscerale ºi
endocrine. Anomaliile craniofaciale includ epiglotã ºi
uvulã bifide, microglosie, micrognaþie, malformaþia
palatului dur, laringe despicat, chiste gingivale ºi hipo-
plazie mandibularã. Evaluarea preoperatorie trebuie
sã se concentreze pe controlul cãii aeriene, utilizând
tehnici fibrooptice. Intraoperator trebuie anticipate
tulburãrile funcþionale renale, endocrine ºi neurologice.
Postoperator, oxigenarea ºi monitorizarea ventilaþiei
sunt justificate datoritã malformaþiilor anatomiei cãilor
aeriene.

Concluzii: Un înalt grad de suspiciune trebuie
menþinut la pacienþii cu malformaþii viscerale ºi
endocrine.

Cuvinte-cheie: controlul cãilor aeriene; epiglotã
bifidã; malformaþie congenitalã; cale aerianã dificilã;
intubaþie fibroopticã; sindrom Pallister-Hall


