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Anaesthetic consid-
erations in the Prader-
Willi syndrome:
REPORT OF FOUR CASES

The anaesthetic management of four paediatric patients
with the Prader-Willi syndrome is reported. The syn-
drome is characterized by obesity, mental retardation,
genital hypoplasia, hypotonia, and diabetes mellitus. All
patients were anaesthetized with halothane. Succinyl-
choline or pancuronium were used for muscle relaxation,
without evidence of almormal response. Common anaes-
thetic difficulties in this syndrome are obesity, hypotonia,
disturbance in thermoregulation, arrhythmias, diabetes
mellitus and convulsions.
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The Prader-Willi syndrome is a syndrome char-
acterized by obesity, mental retardation, genital
hypoplasia, hypotonia and diabetes mellitus. Few
anaesthesia case reports'~® have been published
concerning this syndrome (Table I). We report the
anaesthetic management of four patients with
Prader-Willi syndrome.

Case reports
Patient 1; 7-month-old male, weight 6.7 kg, height
66 cm.

At birth, the baby was mildly asphyxiated and
had stridor. The body temperature was elevated,
and the sucking reflex was weak, resulting in poor
weight gain. The baby suffered from preumonia at
one month of age, at which time the diagnosis of
Prader-Willi syndrome was made. Frequent epi-
sodes of fever occurred with persistent stridor.

At 7 months, the patient again developed pneu-
monia as well as atelectasis of the right upper lobe
and high fever. The decision was made to aspirate
retained pulmonary secretions, under general an-
aesthesia.

The patient was hypotonic, with cryptorchidism.
The heart rate was 140, temperature 38.7°C. No
premedication was administered. Anacsthesia was
induced and maintained with halothane and
oxygen. The trachea was intubated with the aid of
succinylcholine 5 mg i.v. Succinylcholine (5 mg)
was given i.v. twice during bronchoscopy. No
prolongation of action of the muscle relaxant, or
arrhythmias, were observed.

Postoperatively, occasional episodes of dys-
pnoea and cyanosis with fever (39° C) occurred for
two days. By the seventh postoperative day, the
general condition improved, but the patient died
following convulsions and respiratory arrest on the
52nd postoperative day.
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Patient 2: 8-year-old female, weight 40kg,
height 121 em.

Birth weight was 2640 g. Weight gain was poor
due to weak sucking reflex. The patient was
admitted to hospital because of dyspnea at the age of
one year, eight months. Obesity was observed from
the age of three years. At the age of seven, the
patient began to have episodes of syncope, which
required hospital admission. She was found to be
suffering from the Prader-Willi syndrome as well as
the sick-sinus syndrome, and the implantation of a
pacemaker was scheduled.

Anaesthesia: the heart rate was 42 with irre-
gularity, blood pressure was 124/70 mm Hg. Brady-
cardia, with incomplete right bundle branch block,
was noted on the ECG. Anaesthesia was induced
and maintained with halothane, nitrous oxide,
oxygen. Succinylcholine 30 mg i.v. was given to
facilitate endotracheal intubation. No additional
muscle relaxant was administered during anaes-
thesia. The pacemaker was implanted uneventfully.
The body temperature was stable throughout the
procedure. Emergence from anaesthesia was un-
eventful, but low grade fever (37 to 38°C) was
present for a week postoperatively.

Patient 3: 10-year-cld female, weight 70kg,
height 132 cm.

Birth weight was 2700 g. The sucking reflex was
weak from birth, and the baby was admitted
because of poor weight gain. During this admis-
sion, several episodes of high temperature (to
40°C) of unknown aetiology were recorded.
General development was slow, and the patient could
not walk until two years, eight months. A poly-
phagic diathesis appeared at the age of three years
and eight months, and a marked weight gain was
noticed. The patient was admitted twice because of
the unconsciousness of undetermined aetiology.
Urine sugar was detected at the age of six, but no
further examination or treatment was undertaken.
At the age of ten, the patient was brought to the
University Hospital for the evaluation and treatment
of obesity, and the diagnosis of Prader-Willi syn-
drom¢ was made. In the course of evalvation,
jaundice appeared and gallstones were found. The
patient was scheduled for cholecystectomy.

Preanaesthetic status: the patient was moderately
mentally retarded, with a tendency to polyphagia
and polydepsia. A high arched palate was present.
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The glucose tolerance test was abnormal. Left axis
deviation was seen on the ECG, without ar-
rhythmias.

Anaesthesia was induced and maintained with
halothane, nitrous oxide, and oxygen. A transient
episode of premature ventricular contractions, not
requiring therapy, was observed at induction. The
trachea was intubated with the aid of succinylcho-
line 40 mg i.v. Muscle relaxation was facilitated
with intermittent i.v. administration of succinyl-
choline (total dose 300 mg). Cholecystectomy was
performed uneventfully in one hour and 40 minutes.
No prolonged effect of succinylcholine, elevation
of plasma potassium levels or arrhythmias were
observed during anaesthesia. Body temperature
was stable throughout the operative course. Blood
sugar was 7.2 to 9.9 mmal/l during the operation
and no urinary ketone bodies were detected. Emer-
gence from anaesthesia was uneventful, and post-
operative course was smooth, without febrile ab-
normalities.

Patient 4: 11-year-old male, weight 54.0 kg,
height 138 cm.

The patient was a product of fullterm normal
delivery, with birth weight of 2650 g. Just after the
delivery, weak crying with little body movement
and hypotonia were observed. The baby was tube fed
because of a poor sucking reflex. The patient could
not walk until the age of one year, five months. At
two years, six months of age, he was involved ina
traffic accident, and subsequently the tendency to
polyphagia and obesity developed. At the age of
five, the patient was brought to the hospital for the
evaluation of obesity, where the diagnosis of
Prader-Willi syndrome with cryptorchidism was
made. At age 11, he was admitted to have bilateral
orchidopexy.

Preanaesthetic status: 11-year-old, obese with
body mass index of 28.4, retarded, with [.Q. of 42.
ECG and EEG were normal.

Anaesthesia was induced and maintained with
halothane, nitrous oxide, and oxygen. The trachea
was intubated with the aid of succinylcholine 40 mg
i.v. following pancuronium 1mg i.v. Bilateral
orchidopexy was completed uneventfully. No pro-
longed effect of the muscle relaxants was observed.
Emergence from anaesthesia was uneventful. The
postoperative course was smooth with the exception
of fever (1o 38° C) on the first postoperative day.
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Discussion

In 1956, Prader et al.® described a new syndrome
which they called “a syndrome of obesity, short
growth, cryptorchidism, and mental retardation,
with an amyotonia-like condition in the neonatal
period”. More descriptive titles than Prader-Willi
syndrome have been suggested, such as “hypo-
tonia, mental retardation, obesity, and cryptor-
chidism associated with dwarfism and diabetes in
children,”” “hypogenital dystrophy with diabetic
tendency,”® “congenital muscular weakness and
hypotonia with mental retardation, defective de-
velopment of the testicles, and obesity,™ “H,O
syndrome, i.e. hypotonia, hypomentia, and obe-
sity,”'? and “syndrome of HHHOQ, i.e. hypotonia,
hypomentia, hypogonadism and obesity.”"!

The course and natural history have been divided
into two distinct phases.!’ The first phase is
characterized by the amyotonia which is the leading
manifestation during the newborn period and early
infancy. In this period, marked hypotonia, poor
sucking, swallowing and cough reflexes, a weak cry
and sometimes episodes of asphyxia'>'® are ob-
served. Prolonged nasogastric tube feeding is fre-
quently necessary.'® In the second phase, hyper-
phagia, obesity, and hypogonadism are the es-
sential manifestations. The Pickwickian syndrome
or obesity hypoventilation syndrome develops in
some patients.' 11 There is little growth in height,
and the patiemts remain of short stature. Some
patients have difficulty in temperature control, with
a tendency to hypothermia or hyperthermia.'? They
are mentally retarded in most instances, with [.Q.’s
ranging from 20 to 80.'" Bilateral cryptorchidism is
reported to be present in more than two thirds of
the male patients,!! and orchidopexy is a common
operation for these children. Diabetes mellitus is a
late-appearing complication of the second phase.

Several abnormalities have been found to be
frequently associated with this syndrome. Of inter-
est to anaesthetists are micrognathia, high arched
palate, scoliosis, congenital dislacation of the hip,
strabismus, and hand and finger anomalies.'' A
straight ulnar border is one of the characteristics of
the syndrome.' A high degree of enamel defects,
dental decay, and caries are also frequently ob-
served. 417

The cause of this syndrome is unknown, but a
disturbance in the hypothalamus has been postu-
lated because of the various manifestations of the
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syndrome.’! Recently, deletion of chromaosome 15
was suggested as a cause of the syndrome. '8

Several points appear to be important for the
anaesthetic management of patients with this syn-
drome.

(1) Hypotenia: The hypotonia tends to disap-
pear with age. The origin of weakness is not clear, !
but muscle enzyme studies, electromyographs
and muscle biopsies have shown no abnormal-
ities.”'92® With regard to muscle relaxants, no
abnormal responses are reported with the patients in
the second phase. Succinylcholine has been admin-
istered uneventfully!# (Table I), and we have not
experienced any abnormal responses, even with a
total dose of 300 mg in patient 3.

Our patient 1 is the only reported patient who was
given succinylcholine in the first phase of the
syndrome. Again, no abnormal responses were
observed, but muscle relaxants should be used
cautiously, especially in patients in the first phase of
the syndrome.

(2) Disturbance in thermoregulation: there are
several reports of unexplained high fever or hypo-
thermia (Table I).%'1-12 Mininberg?! described an
apparent predisposition of children with this syn-
drome to anaesthesia-associated hyperthermia.
Rapid rise of body temperature with metabolic
acidosis during anaesthesia was reported by Yama-
guchi ef al.’ (Table I). Rise of body temperature
following operation was seen in our patients 1, 2
and 4, which agrees with the report by Yukioka et
al.? (Table I). Although Bloom ef al.?* described
similarities between the patient populations with
malignant hyperthermia and this syndrome, the
relation of this syndrome to malignant hyperthermia
is not clear.

(3) Abnormalities of cardiovascular system:
usually the cardiovascular system is not compro-
mised,'! but Dunn?? reported isclated incidences of
moderate hypertension and cyanotic episodes. Mil-
liken et al.! reported premature ventricular contrac-
tions with high blood pressure during halothane
anaesthesia which resuited in cancellation of the
case (Table I). Our patient 3 also had transient
premature ventricular contractions at induction.
Patient 2 had the “sick sinus syndrome” (Table I).

(4) Obesity and diabetes mellitus: simple obesity
is usval, but some patients have developed the
Pickwickian syndrome'! or abesity hypoventilation
syndrome. ' Such patients are likely to die from cor
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pulmonale.'® Diabetes mellitus develops at about
ten years of age, but it is mostly the non-juvenile
type, and is usually mild.'!-1214

(5) Convulsion: convalsion is also reported with
the syndrome,'"'* and the epileptogenic agents,
such as ketamine or enflurane, should be used
cautiously.

(6) Choice of anaesthetic agent: halothane is the
only anaesthetic agent reported to be used with the
syndrome' ~* (Table I). Our four patients were also
anaesthetized with halothane. Halothane appears to
be a good choice because of (1) absent hyper-
glycaemic effect, (2) easy controllability (3) no
epileptogenicity (4) easy respiratory control. With
regards to cardiac arrhythmias, isoflurane might be
a better choice. However, we have had no experi-
ence with isoflurane in this syndrome, nor have case
reports of use of this agent in the Prader-Willi
syndrome been published.

{7) Common operations required by patients with
this syndrome include orchidopexy, dental surgery,
repair of cleft lip or palate, strabismus surgery, and
orthopaedic surgery for congenital dislocation of
the hip or scoliosis.

Whenever the anaesthetist has a mentally re-
tarded, obese, short-stature patient with a straight
ulnar border presenting for the above operations,
one should consider the possibility of the Prader-
Willi syndrome.
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Résumé

On rapporte la conduite anesthésique de quatre patients
présentant le syndrome de Prader-Willi. Ce syndrome est
cargciérisé par I obésité, I'arriération mentale, I' hypo-
plasie génitale, I hypotonie et le diabéte mellitus. Tous
les patients furent anesthésiés avec |'halothane. La
succinylcholine ou le pancuronium ont été adminisirés
comme curarisants et ne présentérent pas de réponse
anormale. Les difficultés anesthésiques de ce syndrome
sont I obésité, I hypotonie, les troubles en thermorégula-
tion, 'arythmie, le diabéte mellitus et les convulsions.



