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Epileptiform movements associated with 
re-exposure to propofol

EDITOR:
Abnormal epileptiform activity related to anaesthesia
with propofol is well described. In most of the cases
these movements are seen on first exposure to propo-
fol. We report a case of a patient who had previously
undergone anaesthesia with propofol without any pro-
blems. However, on re-exposure to propofol the patient
experienced severe and prolonged seizure-like activ-
ity that lasted for more than 4 days, which is likely to
be related to the use of propofol.

A 22-yr-old female was admitted as a day case for
extraction of symptomatic wisdom teeth. At the pre-
operative visit she was noted to be fit and healthy with
no significant history of cardiovascular, respiratory or
neurological disease. She reported that she had under-
gone two previous uneventful operations. The first was
5 yr ago for an appendicetomy. For this procedure she
was anaesthetized with thiopental and tracheal intu-
bation was facilitated with the use of succinylcholine.
Further muscle relaxation was maintained with atra-
curium. Analgesia was provided with fentanyl and
morphine. The second operation occurred 2 yr ago and
was for a minor gynaecological procedure. For this
procedure she was anaesthetized with a combination of
propofol and fentanyl. Both anaesthetics were unevent-
ful and there were no problems noted during recovery
after either operation. She was not receiving medica-
tion and had no known drug allergies.

Full monitoring was instituted before the induc-
tion of anaesthesia. Propofol 200 mg was used to
induce anaesthesia, fentanyl to provide analgesia and
mivacurium to facilitate nasotracheal intubation.
Anaesthesia was maintained with nitrous oxide 70%
in oxygen and isoflurane. Other drugs administered
were granisetron, dexamethasone and ampicillin. The
surgeon performed dental nerve blocks using lido-
caine 2% with epinephrine 1 in 200 000. The dental
extractions were completed uneventfully and once

the patient was breathing satisfactorily the nasotra-
cheal tube was removed and the patient sent to recov-
ery to fully awaken. However, soon after waking up
the patient started to have uncontrollable epilepti-
form movements of all her limbs with some opistho-
tonus. These episodes lasted for up to 3 min each and
occurred about every 5 min; they were not associated
with urinary incontinence or tongue biting. No cya-
nosis was noted but on two occasions her oxygen sat-
uration fell to 83% with tachycardia (119 beats min�1)
The patient was not drowsy between the episodes
although she was unresponsive during the ‘fit’. 
The ‘fits’ were initially treated with increments of
diazepam i.v. (total dose 15 mg). This treatment was
of limited success although over the ensuing 2–4 h
the episodes became less frequent and of shorter dura-
tion. The patient was returned to the ward for further
observations overnight. During the night the epi-
sodes continued despite the use of diazepam 5 mg.
The following day she was noted to be less responsive
between episodes and she was transferred to our
intensive care unit. Both a computerized tomographic
scan and magnetic resonance imaging of the patient’s
brain revealed no abnormality. Electroencephalography
during several of the ‘fits’ showed no evidence of
epileptiform activity and serum prolactin concentra-
tion was unchanged during and following the ‘fits’.
Serum sodium, potassium, magnesium and creatinine
concentrations and full blood count were normal.
The patient remained apyrexial throughout the post-
operative period. She was given a loading dose of
phenytoin although this was later discontinued fol-
lowing advice from a neurologist. The episodes con-
tinued for a further 2 days and eventually ceased 5 days
after the exposure to propofol. The patient was 
followed up 4 weeks after discharge and had had no
further symptoms.

This patient had ‘fits’ for a prolonged time after 
a short surgical procedure. She was not a known epi-
leptic beforehand. The ‘fits’ were shown to be non-
epileptic and no other cause of these episodes was
identified despite extensive investigations. The most
likely cause is related to her exposure to propofol.
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The case is interesting for two reasons: firstly, the
patient had previously been exposed to propofol and
had had no untoward reaction, and secondly, the ‘fits’
lasted for an exceptionally long time after the expo-
sure to propofol. Convulsions during or shortly after
propofol anaesthesia have been reported a number of
times since its introduction in 1986. In general, these
reports described typically of twitching followed by a
tonic clonic phase for a period of a few seconds or min-
utes followed by spontaneous recovery. The spectrum
of neuroexcitatory events included, opisthotonus, mus-
cle rigidity, confusion and athetoid movements. The
onset of symptoms is variable, from a few seconds after
propofol to 6 h, but usually in the postoperative
period. The duration and frequency of the seizures
varies from single attacks lasting 10 s to repeated epi-
sodes continuing in one patient up to 23 days [1,2].

It is still controversial whether propofol is pro- 
or anticonvulsant. In a recent systematic review 
presented at the annual meeting with the Austrian
International Congress in Vienna, the authors found
that there was a lack of evidence for propofol being
pro- or anticonvulsant [3]. There are reports of various
cases where it has been used as an anticonvulsant in
intractable status epilepticus [4]. Various theories have
been put forward for its different actions. Propofol is
known to act by activating GABA receptors and
enhancing its transmission [5]. In high concentration
propofol depresses both cortex and subcortex acting
as an anticonvulsant and in low concentration it may
act as proconvulsant by inhibiting the inhibitory sub-
cortex, resulting in the ‘release’ of normal hyper-
excitability in the cortex. In the spinal cord it seems 
to act as a glycine antagonist like strychnine, which
might explain the opisthotonus and myoclonus effects.

Interesting studies about EEG changes in healthy
patients receiving propofol have been reported. Brain-
stem auditory evoked responses are dose-related with
increased latencies as anaesthesia deepens. These
changes are more akin to the volatile agents than other
i.v. anaesthetics, but are too small to interfere with
deafness testing when propofol is used for sedation.
Seifert and colleagues found dose-related activation
of �-frequencies of the EEG occurs with the onset of
sedation and accompanying restlessness and agitation
[6]. These changes persist with deepening sedation –
even though the excitatory movements stop – but cease
within 30 min of discontinuing the propofol infu-
sion. Borgeat and colleagues recorded the EEG dur-
ing induction and saw activation with predominantly
�-activity, without burst suppression, but with a tran-
sient period of d-waves coinciding with the move-
ments. In the absence of EEG activity they concluded
that the spontaneous movements have a subcortical
origin. They also noted that the anti-emetic and anti-
pruritic actions of low doses of propofol lasted much

longer than hypnotic effects, indicating different
actions at cortical and subcortical levels.

In our patient the most likely cause points towards
propofol. This case is similar to others previously
reported in that the patient received co-medication
with fentanyl (as discussed by Hewitt and colleagues
[7]). Other precipitating factors include hypocarbia,
hypoxia, hyponatremia, pyrexia, but normal clinical
findings and laboratory tests ruled out these pos-
sibilities. Amongst other drugs used during the 
procedure, fentanyl has been associated with tonic–
clonic grand mal seizures in the absence of any EEG
changes but they have been seen during administra-
tion of high doses. Isoflurane is not reported to be epi-
leptogenic in human beings in the clinically applied
concentrations. Lidocaine is capable of producing
seizures but again in toxic dose ranges. Seizures have
been reported following penicillin injection. There
have been few reports of extrapyramidal side-effects
and possible convulsions following administration of
the 5-HT antagonist ondansetron, but granisetron
has been found to have a good safety profile. The most
common side-effects reported with granisetron are
headache, diarrhoea and asthenia. Thus, it would seem
unlikely that any of the other drugs used in this case
are involved in seizures. Normal computerized tomo-
graphic scan and magnetic resonance scan ruled out
any organic causes such as space occupying lesion or
haemorrhage.

It is important to control seizures in any case to
avoid serious damage due to hypoxia, loss of airway
control, regurgitation and pulmonary aspiration. Early
involvement of a neurologist is advised. Control of
‘seizures’ can be achieved with benzodiazepines and
if necessary with phenytoin. Close supervision of the
patient is thus very important. This case highlights
a very rare but potentially harmful complication of 
a very commonly employed i.v. anaesthetic agent in
current use. Above all it should be noted that prior
uneventful administration of propofol does not always
rule out the possibility of such a complication on 
re-exposure.

S. Puranik
St. Peter’s Hospital

Chertsey, UK

N. Quiney
Royal Surrey County Hospital

Surrey, UK
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EDITOR:
Although kidney transplantation is nowadays con-
sidered the best therapeutic option for end-stage
renal failure, organ shortage still represents the pri-
mary limiting factor. The average waiting time for a
cadaveric kidney transplant at our institution was 3 yr
in 1990 and is now 8–10 yr. Thus, there is renewed
interest in alternative ways of increasing the supply of
donors including the use of expanded criteria donors,
non-heart-beating donors and living donors [1].
Since the first report of successful laparoscopic live
donor nephrectomy in 1995 [2], this procedure, ini-
tially restricted to a few pioneer surgeons, is cur-
rently practised in a growing number of transplant
centres throughout the world.

We report a single-centre experience for laparo-
scopic donor nephrectomy for living related kidney
transplantation. We reviewed the charts of all laparo-
scopic kidney donations and the related transplants
performed between April 2000 and December 2001
and compared this population with that of a correspon-
ding number of traditional surgery donors from our
historical series. Left nephrectomy was used because of
anatomical advantages about the length of the renal
vessels. The procedures were performed by two sur-
geons with the aid of a robotic arm to hold the endo-
scope (AESOP 3000® robotic visualization system;
Computer Motion, Santa Barbara, CA, USA).

The anaesthesia technique was the same for both
donors and recipients. After induction with fentanyl
0.2 mg, sodium thiopental 3 mg kg�1 and succinyl-
choline 1 mg kg�1, anaesthesia was maintained with
sevoflurane in a 50% air/oxygen low-flow respira-
tory mixture; atracurium in a continuous intravenous
(i.v.) infusion (0.01 mg kg�1min�1) was used to

achieve neuromuscular blockade. Remifentanil was
given i.v. (0.15 µg kg�1min�1). Because peritoneal
CO2 insufflation can decrease blood flow to the kid-
neys (resulting in transient intraoperative kidney
dysfunction and higher incidence of delayed graft
function) [3], our laparoscopic donors received extra-
intravascular volume loading (saline 0.9% 2 L) from
the night before surgery. Intraoperatively, a positive
fluid balance was maintained by colloids/crystalloids
at a dose, exceeding surgical losses, of 10 mL kg�1h�1;
during the procedure, donor urine output of at least
100 mL h�1 was targeted, and loop diuretics or man-
nitol were also used to achieve this. Standard intra-
operative monitoring, including arterial pressure and
central venous pressure, was instituted. After comple-
tion of surgery, all donors were transferred to the
intensive care unit.

We analysed the data using SPSS® v.7.0 (SPSS Inc.,
Chicago, IL, USA). The significance of the between-
group differences was assessed using t-, U- or �2-tests
as appropriate; P � 0.05 was considered as statisti-
cally significant. During the study period, 28 living
donor laparoscopic nephrectomies were performed;
they were compared with 27 donors whose kidneys
were harvested by a traditional flank approach. No
procedure required conversion to laparotomy, nor did
any donor develop complications. No patients needed
re-intervention, and all the surgical procedures were
uneventful. Laparoscopic donors underwent a longer
procedure with a lower estimated blood loss but intra-
operatively received more i.v. fluids; they needed less
postoperative analgesia with a shorter intensive care
unit stay and overall hospitalization; they also showed
a quicker return to solid oral intake and full return
to work (Table 1).

Monitored cardiovascular variables were stable in
both groups, the open donors showing lower central
venous pressures at anaesthesia induction and at the
end of surgery; they also had significantly lower PCO2
throughout the entire procedure. Those recipients
who received a traditionally harvested graft were

Laparoscopic live donor nephrectomy: the anaesthesiologist’s
perspective
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more often females (6 versus 1; P � 0.05) but did
not differ for age (32.3 � 8.8 versus 30.7 � 8.2 yr;
P � 0.6). Twenty-two procedures were single kidney
transplants, whereas the remaining six were com-
bined cadaveric pancreas and living donor kidney
transplants.

Diuresis resumed intraoperatively in all recipi-
ents irrespectively of the donation approach; early
graft function did not differ among the two groups,
although serum creatinine concentration declined
earlier, but not significantly, in the recipients of kid-
neys procured by the open method: both the recipi-
ent groups reached their nadir serum creatinine by
postoperative day 14. This difference did not affect
the length of hospitalization or the ultimate graft
function (P � 0.4); no recipient and no graft was
lost. There was no significant difference in the num-
ber of dialysis treatments during recipients hospital-
ization (P � 0.5).

Live donor kidney transplants have been associ-
ated with several major advantages over cadaveric
transplants: avoidance of long waiting times for the
recipient, superior human leukocyte antigen match-
ing, shorter cold ischaemia duration and significant
improvement of graft survival rate [3]. Donor nephrec-
tomy is unique among major surgical procedures as
it exposes an otherwise healthy subject to the risks 
of a major surgical procedure without any personal
benefit. Laparoscopic living kidney donation, as a still
expanding technique, has to meet two utmost condi-
tions: the laparoscopic donor, when compared with the
‘open’ approach, should suffer no additional morbid-
ity due to the technique itself and harvested kidneys
must have, at least, the same survival and function
quality of those obtained with the standard extra-
peritoneal flank approach. In our experience, laparo-
scopic renal donation offers several advantages over
the traditional approach in the postoperative period:
lower analgesic requirements, faster resumption of
food intake, shorter hospitalization, quicker return to
work and a better postoperative cosmetic appearance

(particularly attractive for younger donors). A very
important aspect of laparoscopic renal donation is
possible alteration in the graft’s function because of
intra-abdominal hypertension from the pneumoperi-
toneum [4]. It has been suggested that the critical
intra-abdominal pressure necessary to promote renal
dysfunction is 15 mmHg [5]; however, this also rep-
resents the standard abdominal insufflation pressure
usually reached during laparoscopic procedures. 
In this setting, although fluid administration in excess
to the physiological need was reported as ‘protective’
[6], relative oliguria was observed soon after trans-
plantation of laparoscopic donor kidneys independ-
ently from an aggressive intraoperative fluid loading
[7] probably because renal dysfunction due to intra-
abdominal hypertension is related to a number of
different factors [5]; thus, volume loading alone may
not be effective. To avoid renal damage, a multidisci-
plinary approach is common practice at our centre,
which is based on three key points: to keep laparo-
scopic donors with a positive fluid balance before and
during the procedure; to obtain an urinary output of
at least 100 mL h�1 from the start of the procedure;
and to inflate the donor’s abdomen with an pressure
not exceeding 12 mmHg.

The current discrepancy between potential recipi-
ents and kidney availability has led transplant 
physicians to search for new ways to provide more
transplants; today, the most interesting option is liv-
ing donation. Laparoscopic nephrectomy offers donors
better postoperative comfort, faster recovery and better
cosmetic results when compared with the traditional
flank incision technique with the same graft’s survival
without higher or dedicated anaesthetic cost.

G. Biancofiore, G. Amorese, D. Lugli, 
L. Bindi, N. Fossati

Azienda Ospedaliera Pisana, Department No. 1
Anaesthesia and Intensive Care

Ospedale di Cisanello
Pisa, Italy

Table 1. Donors’ intraoperative and early recovery data.

Laparoscopic Open 
(n � 28) (n � 27) P

Anaesthesia time (min) 255.4 � 34.8 213 � 27 �0.01
Estimated blood loss (mL) 104 � 44 301 � 113 0.0001
Intraoperative intravenous fluids (mL) 2999 � 414 2201 � 260 �0.0001
ICU length of stay (h) 11.9 � 5.3 25.5 � 8.5 �0.0001
Hospitalization (days) 1.5 � 0.2 5.6 � 1.4 �0.001
Analgesics (tramadol) (mg) 128 � 46.8 714 � 179.1 �0.0001
Resume oral intake (days) 0.5 � 0.1 2.4 � 0.2 �0.01
Return to work (weeks) 2 � 0.9 5.9 � 2.8 �0.001

Data are mean � SD.
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EDITOR:
Neutropenia and/or pancytopenia developing dur-
ing operation, or soon afterwards, may pose a diagnos-
tic challenge to anaesthesiologists. Interventions, such
as blood transfusion (transfusion associated graft vs.
host disease) or drugs, such as anaesthetics (nitrous
oxide) or antibiotics (cephalosporins) as well as patient
factors, such as paroxysmal nocturnal haemoglobin-
uria or aplastic anaemia, can cause neutropenia or 
pancytopenia [1–7].

A 31-yr-old female was admitted to the Anaesthe-
siology Intensive Care Unit (ICU) after maxillary
reconstruction with flap operation. Adenocarcinoma
had been diagnosed in 1997. She was not receiving
any medication before operation; her preoperative
laboratory tests were normal, including total white
blood cell count of 5600 cells mm�3, haemoglobin
10.7 gm dL�1, platelets 239 000 dL�1. The patient’s
trachea was intubated using a fibrescope after propo-
fol 200 mg, succinylcholine 50 mg, cefazolin 1 g and
fentanyl 50 µg had been given intravenously (i.v.).
General anaesthesia was maintained with sevoflu-
rane 2–3% in O2 and 2 L min�1 and N2O 4 L min�1;
vecuronium was used for further muscle paralysis.
Cefazolin 1 g was repeated twice intraoperatively and
was continued postoperatively 1 g three times per day.

The intraoperative course during 7 h of surgery
was especially notable for blood loss (estimated to 
be approximately 1800 mL) which necessitated the
administration of 4 U of non-irradiated packed red
blood cells, fresh frozen plasma 2 U, crystalloids 5 L,
hydroxyethylstarch 500 mL. Intraoperatively, mul-
tiple complete blood counts were ordered (Table 1).

The patient arrived in the Anaesthesiology ICU awake,
well oxygenated and with a stable cardiovascular sys-
tem. During the first postoperative day, her white
cell count and haemoglobin concentration progres-
sively declined and reached a nadir on the third post-
operative day. Serum lactate dehydrogenase (peaked
at 1975 U L�1) and bilirubin concentration (peak
total bilirubin 24.5 mg dL�1, peak direct bilirubin
19.38 mg dL�1) progressively increased together
with dark urine, strongly positive for bilirubin. 
A peripheral smear revealed hypochromic, micrositic
anisocytosis with 40% polymorph nuclear leucocytes,
52% atypical lymphocytes and 0.8% monocytes. Fine
needle bone marrow aspiration showed fibrosis and
aplastic bone marrow. Four units of antibody and sub-
group cross-matched irradiated packed red blood cells
were given. Prothrombin time, International Normal-
ized Ratio, activated prothrombin time, serum hapto-
globulin concentrations, serum folic acid and vitamin
B12 concentrations were normal. Serum fibrinogen
747 (normal 144–430 mg dL�1) and D-dimer concen-
trations 6.4 (0.0–0.5 ng dL�1) were elevated, whereas
thrombin time 14.2 (15–22 s) and antithrombin III
activity 72 (80–120%) were low. Direct and indirect
Coombs tests were negative. Other laboratory find-
ings included the following: alanine aminotransferase
18 U L�1, aspartate aminotransferase 59 U L�1 and
alkaline phosphatase 140 U L�1.

On the third postoperative day spiked fever devel-
oped with a maximum body temperature of 38.8°C
and neutropenic fever was diagnosed. Results of
blood, sputum, wound, stool and urine cultures were
negative. Serums for viral titres (cytomegalovirus,
Epstein–Barr virus and hepatitis B virus) were not
indicative of acute or past infection. The haematol-
ogy department was consulted and bone marrow
biopsy showed fatty tissue with rare mature bone

Perioperative neutropenia
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marrow elements. Granulocyte colony-stimulating
factor (30 mU day�1) was administered i.v. together
with amikacin (1 g day�1) and cefepime (2 
 2 g).
Serum bilirubin and lactate dehydrogenase concentra-
tions progressively decreased to normal while her white
cell count and haemoglobin concentration increased.
Antibiotics were discontinued and she was transferred
to the plastic surgery ward on the eighth postopera-
tive day and from the hospital on the eighteenth
postoperative day.

In our patient, the decrease in haemoglobin con-
centration and white cell and platelet counts, and the
peripheral smear findings and aplastic bone marrow
all suggested the diagnosis of acute acquired aplastic
anaemia. Acquired aplastic anaemia can be idiopathic
or secondary to radiation, paroxysmal nocturnal haemo-
globinuria, pregnancy, many classes of pharmaceutical
agents, viruses or immune diseases [1]. Transfusion
associated graft vs. host disease, paroxysmal nocturnal
haemoglobinuria and drugs (nitrous oxide, antibiotic
therapy) were probably the cause of the acquired
aplastic anaemia.

Paroxysmal nocturnal haemoglobinuria is a rare
acquired disorder of bone marrow stem cells resulting
in the production red cells, granulocytes and platelets
with both membrane and enzyme defects causing
abnormal sensitivity to complement fixation [2].
These patients are particularly at risk for haemolysis
and thrombosis as a result of surgery and anaesthesia
[2,3]. We first entertained the diagnosis of paroxysmal
nocturnal haemoglobinuria when our patient devel-
oped Coombs negative haemolysis and pancytopenia
with a hypoplastic bone marrow but then had to
exclude it because of the normal Ham’s (acidified
serum) and sucrose haemolysis tests.

Transfusion associated graft vs. host disease 
may occur in presumed immunocompetent patients
(patients after cardiac surgery) receiving non-irradiated
blood products [4]. Clinical features include pancyto-
penia, fever, pruritus, rash, abnormal results of liver
function tests, dyspnoea and gastrointestinal symp-
toms such as nausea, vomiting, anorexia and diarrhoea
[4]. Our patient complained of nausea, vomiting and
abdominal discomfort that we thought were common
postoperative problems. We suspected the diagno-
sis of acute graft vs. host disease after considering 
the chronology of events (blood transfusion, elevated
aspartate aminotransferase, bilirubin concentration,
pancytopenia with aplastic bone marrow) and so we
gave only irradiated blood products after operation
as irradiation of blood products is recommended for
the prevention of this disease. But there was no rash or
pruritus, and, fortunately, our patient improved after
granulocyte colony-stimulating therapy and survived;
therefore, we thought diagnosis of acute graft vs. host
disease in our patient was unlikely.

The possibility of nitrous oxide induced bone mar-
row suppression cannot be entirely excluded [7]; how-
ever, it is extremely unlikely that this could have
occurred only 1 h after nitrous oxide administration.
In fit patients undergoing elective surgery, a period of
at least 5–6 h exposure to 50% nitrous oxide in 50%
oxygen is required before megaloblastic changes in
bone marrow occur [7]. The white cell count did not
return to normal after cessation of nitrous oxide, vita-
min B12 and folic acid concentrations were normal
and the bone marrow did not show any megaloblastic
changes [7].

Neutropenia seems to be related to the use of cefa-
zolin sodium in our patient. Neutropenia secondary 

Table 1. Perioperative complete blood count changes.

White cell Haemoglobin Platelet 
count concentration concentration 

Day (cells mm�3) (g dL�1) (cells dL�1)

Preoperative 5600 10.7 239 000
Intraoperative (total cefazolin 3 g) 1300 8.8 152 000

800 5.2 101 000
2300 9.0 142 000

Anaesthesiology ICU (cefazolin 1 g 
 3) 2500 12.7 140 000
Postoperative day 1 1700 8.6 80 000
Postoperative day 2 1200 8.4 78 000
Postoperative day 3 500 6.3 90 000
Postoperative day 3 (cefazolin discontinued, 500 5.1 82 000
granulocyte colony-stimulating factor begun)

Postoperative day 4 700 8.0 86 000
Postoperative day 5 (granulocyte colony- 11 600 9.1 77 000
stimulating factor discontinued)

Postoperative day 6 7500 8.8 79 000
Postoperative day 7 9100 8.6 83 000
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to antibiotic administration is thought to result pri-
marily from an immunological reaction with latent
period of 7–14 days after the first exposure or imme-
diately after re-exposure [5,6]. The precipitous fall in
white cell count within 2 h of cefazolin administration
suggested prior exposure; and old medical records
documented the use of cefazolin for prophylaxis in the
previous operation. But, our patient did not have the
rash, pruritus or eosinophilia that is common in antibi-
otic associated neutropenia. As a result, we would like
to point out that anaesthesiologists should be aware
that cefazolin can cause perioperative neutropenia.
Not only haemoglobin and platelets but also haema-
tological indices, such as white blood cell counts,
should be monitored when cefazolin is given for surgi-
cal prophylaxis in patients undergoing major surgery.
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EDITOR:
We present the anaesthetic management of a life-
limited 5-yr-old male with childhood-onset X-linked
adrenoleucodystrophy who required general anaes-
thesia for insertion of a percutaneous endoscopic gas-
trostomy tube. Adrenoleucodystrophy is an X-linked
recessive disorder with an incidence of about 1/100 000
and is characterized by the accumulation of saturated
very long chain fatty acids leading to progressive dys-
function of the adrenal cortex and cerebral white
matter. Patients usually present with progressive
neurocognitive changes; however, around 9% of chil-
dren can present acutely with adrenal crisis, seizures
or encephalopathy [1].

Four months previously the patient had presented
to the Accident and Emergency Department with sta-
tus epilepticus and hypoglycaemia. Despite standard
emergency treatment, admission to the Paediatric
Intensive Care Unit was required for management 
of persistent seizures and recurrent hypoglycaemia.
Following discharge to the general ward, subsequent
investigation revealed a diagnosis of adrenoleuco-
dystrophy, complicated by brain injury secondary 

to hypoxaemia and hypoglycaemia. The patient suf-
fered episodic pulmonary aspiration due to progres-
sive weakness of the bulbar muscles and a
percutaneous endoscopic gastrostomy tube was con-
sidered necessary to facilitate long-term enteral feed-
ing.

Preoperative assessment revealed a 25 kg male
who was confined to a wheelchair and had limited
interaction with his environment. He demonstrated
abnormal involuntary hemiballismic movements (i.e.
throwing of the limbs of one side of the body) and
continuously drooled saliva due to his inability to
swallow. He had excessive skin pigmentation due 
to adrenal dysfunction but physical examination was
otherwise unremarkable. Preoperative medication
included tetrabenzine, hydrocortisone, fludrocorti-
sone, chloral hydrate, baclofen and dantrolene. The
perioperative anaesthetic plan needed to encompass
the risks of further seizure activity, adrenal insuffi-
ciency, pulmonary aspiration and the potential for
altered drug pharmacokinetics and pharmacodynam-
ics, particularly in relation to the use of sedative,
opioid and muscle relaxant drugs.

Ranitidine was given as premedication. Standard
monitoring was attached and after obtaining intra-
venous access, hydrocortisone 50 mg was adminis-
tered. Following aspiration of the nasogastric feeding
tube, the patient was pre-oxygenated, cricoid pressure
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was applied and anaesthesia was induced with oxygen
and incremental sevoflurane – to a maximum inspired
concentration of 8%. No muscle relaxant was admin-
istered and the patient continued to breathe spontan-
eously. The trachea was intubated with a 5.5 mm
uncuffed endotracheal tube, without difficulty with
direct laryngoscopy, and a gas leak was present at
20 cmH2O. The tube was secured and anaesthesia was
maintained with sevoflurane, O2 (FiO2 � 0.5) and
N2O. Acetaminophen (paracetamol) 20 mg kg�1

was administered per rectum and further analgesia
was achieved by infiltration of the surgical incision
with local anaesthetic solution. After insertion of 
the percutaneous endoscopic gastrostomy tube, the
patient’s stomach was decompressed via the endoscope
and once the oropharynx had been suctioned, he was
turned into the lateral position and the trachea extu-
bated. In the recovery unit, although the patient
refused to tolerate O2 by mask, SPO2 remained within
normal limits during air breathing. After meeting
discharge criteria, the patient was returned to the ward
and monitored uneventfully using pulse oximetry
overnight. Subsequently, the patient was discharged
from hospital to await hospice care.

Although the anaesthetic management for patients
with other leucodystrophies has been previously
reported [2–4], this is the first report describing the
anaesthetic management for a patient with childhood-
onset X-linked adrenoleucodystrophy. The differences
between the leucodystrophies are subtle and previ-
ous reports have highlighted the common concerns
for the anaesthetist including mental retardation,
seizure activity, hypotonia, abnormal liver function,
pulmonary aspiration, adrenal insufficiency, periopera-
tive temperature homeostasis and the potential for
postoperative respiratory complications.

Patients with leucodystrophy have an increased
incidence of gastro-oesophageal reflux, which may be
secondary to altered gastric muscle tone [4]. Previous
reports have recommended that a rapid sequence
induction with cricoid pressure should be used. It is
recognized that succinylcholine can cause massive
hyperkalaemia in patients with neuromuscular disease
[5]; however, there are no reports describing its use in
this patient group. Therefore, it has been suggested
that the rapid sequence induction could be modified
by selecting a non-depolarizing muscle relaxant as 
a safer alternative. Our patient had been prescribed

dantrolene 5 mg every 8 h orally in a further effort to
control muscle spasms. Dantrolene can cause pro-
longed neuromuscular blockade when administered
in combination with a non-depolarizing muscle relax-
ant [6] and dantrolene-induced muscle weakness can
lead to respiratory failure and further increase the risk
of pulmonary aspiration [7]. We were concerned that
these interactions could potentially be detrimental 
to our patient’s postoperative recovery. We, therefore,
decided not to administer any muscle relaxant to facili-
tate tracheal intubation and using a modified rapid
sequence induction with cricoid pressure, performed
laryngoscopy and tracheal intubation successfully
using sevoflurane and oxygen only.

In conclusion, we describe the first reported anaes-
thetic for childhood cerebral X-linked adrenoleuco-
dystrophy. In contrast to previous reports, a satisfactory
outcome was achieved without the use of muscle
relaxant drugs that could potentially have led to post-
operative respiratory complications in an already life-
limited patient.
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ERRATUM:

Reinecke H, Breithardt G, Van Aken H. Cardiological aspects in preoperative anaesthesiological evaluation: old heroes,
new shadows. Eur J Anaesthesiol 2003; 20: 595–599.

Table 3, page 596: The first line of the last column reads ‘Surgery OK*’; this is an error and should state ‘Further diagnosis’.
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