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Fat metabolism during pr0p0f0| infusion 5 Plotz FB, Waalkens HJ, Verkade HJ, Strengers JL, Knoester H,

Mandema M. Fatal side-effects of continuous propofol infusion in
children may be related to malignant hyperthermia. Anaesth
Editor,—Tsubokawa and colleagdesiggest that their find-  Intensive Care 1996; 24: 724

ing of hypertriglyceridaemia in rabbits receiving infusionsé Cray SH, Robinson BH, Cox PN. Lactic acidemia and

of propofol may provide an explanation for the adverse bradyarrhythmia in a child sedated with propofol. Crit Care Med
ever!tg repprted gfter prolonged propofol infusion in children, ZZS;]::U';OZ 9\/2Vebb Al. Propofol in rabbits. 2. Long-term
receiving intensive caréThe case report of fat overload =, cchesia. Lab Anim Sci 1993; 43: 328-35

syndromé to which they refer describes an infant receiving

long-term parenteral nutrition, including fat emulsion

5 g kg?! day?, who developed tachycardia, fever, livelEditor,—We thank Dr Cray for his interest in our article. He
dysfunction, coagulopathy and hyperlipidaemia. Theg®ints out that the adverse reactions induced by prolonged
abnormalities were thought to be caused by fat overlo&iopofol infusion in children are pathologically different
and resolved after discontinuation of the i.v. lipid solutiorffom fat overload syndrome, because the former causes
In contrast, one of the striking features described in repoRéadycardia with abnormal atrioventricular conduction but
of possible propofol toxicity in childréf-Sis the occurrence the_latter causes tachycardia. We believe Fhis is caused by
of bradycardia with abnormal atrioventricular conduc? difference in plasma propofol concentration.

tion. In addition, the lipid load these children received Al Of the patients described by Parke and colleagues

(<2.4 g kg day) was below the maximum recommended/er® undergoing mechanical ventilation which suggests they
for parenteral nutrition were suffering from respiratory dysfunction. As propofol is

Propofol for prolonged sedation in humans appears %etabolized more slowly under hypoxic compared with

have been introduced without prior animal studies and th f)grmoxic f:ondlgoné,plasma propofol cqncentratlons may
. ) . E‘qe higher in patients suffering from respiratory dysfunction,
remains a paucity of laboratory data. Infusions of propofo

of 8 h duration have been studied in the rabbit undergoir?#@nd as propofol is a negative inotrope, high concentrations
ay cause bradycardia.

mechanical ventilation.Only light planes of anaesthesia In contrast, Dr Cray suggested that it is unusual to develop

were obtained with a mean propofol infusion rate OIfat overload syndrome when the propofol infusion rate is

876 Hg kg min™. Anaesthesia was complicated by a high-, 4 4 k51 dayL. We do not agree with this point. Intralipid

incid_encg of h)_/potension and hypoxaemia. Four of 1Q frequently infused in critically ill patients. Lindholm
rabbits died during the study. No adverse effects were seglinonstrated that fat elimination was slower in such patients
in two control rabbits that received infusions of lipid alonecompared with healthy subjec&hen propofol is infused

It is unlikely that the fat overload syndrome is th&n critically ill patients for prolonged periods, there is a
cause of the adverse reactions described in childrggssibility that the fat overload syndrome can occur, even if

receiving prolonged propofol infusions. An animal modebropofol is infused below the maximum recommended rate.
of prolonged high-dose propofol infusion would further our

understanding of these events. T. Tsubokawa
K. Yamamoto
S. Cray K. Nishimura
Birmingham Children’s Hospital T. Yagi .
T. Kobayashi

Birmingham, UK . . -
Department of Anaesthesiology and Intensive Care Medicine

Kanazawa University
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Adrenocortical function and steroid therapy in using a test (the ACTH stimulation test) without being sure
critical illness of how to interpret the result, to diagnose a condition which

may not even exist, without even knowing what constitutes

. L normal function.
Editor—The editorial by Masterson and Mostaf@made  Thys while we wholeheartedly agree with Masterson and
interesting reading, particularly as it coincided with th@ostafa that a consensus on the definition of adrenal
50th anniversary of the discovery of the anti-inflammatonysficiency in critical illness is needed, we feel that this
effects of cortisone in rheumatoid arthritis. Readers may Rgoyid wait while vigorous efforts are made to establish

interested to refer to a recent article by Glyan the \yhat constitutes ‘normal’ adrenocortical function in these
discovery of cortisone by Philip Hench. This discoveryatients.

earned Hench the Nobel prize for medicine in 1950.

However, steroids seemed destined for controversy from R. Absalom

the start, because in 1954 a multicentre study showed daiversity Department of Anaesthesia

difference between the effects of cortisone and aspiriffasgow Royal Infirmary

in rheumatoid arthritis, and Glyn notes that the clinicap'asgow. UK

usefulness of cortisone in rheumatology remaing g gcott

controversial to this day. Glyn also maintains that thgc) (scotland) Ltd

significance of cortisone ‘in general medicine remainglydebank, UK

beyond dispute’. If only that were true for steroids in

intensive care medicine! I Masterson GR, Mostafa SM. Adrenocortical function in critical
Masterson and Mostafa mention the controversy iiiness. Br J Angesth 1998; 81: 308—10

regarding the relationship between relative adrenocortical Glyn JH. The discovery of cortisone: a personal memory. BM|

insufficiency and outcome. We agree that there is doubt 1998; 317: 822-3

that adrenocortical insufficiency is associated with increased| Schein RMH, Sprung CL, Marcial E, Napolitano L, Chernow B.

mortality in the critically ill, but disagree that the study by T!;;g?alg?rzt';;_' ;ivels in patients with septic shock. Crit Care Med

Schein and CO"(_EagLI%ga”ed to _fmd a relfatlonShlp betwee_n 4 May ;"IE, Carey RM. Rapid adrenocorticotrophic hormone test in

low plasma cortisol concentrations and increased mortality’. practice: retrospective review. Am | Med 1985; 79: 679-84

While it is true that there was no significant differences Patel SR, Selby C, Jeffcoate W. The short Synacthen test in acute

between cortisol concentrations of survivors and non- hospital admissions. J Clin Endocrinol 1991; 35: 259-61

survivors, the number of subjects was small, no ACTHé Moran JL, Chapman M], O’Fathartaigh MS, Peisach AR, Pannall

stimulation tests were performed and none of the patients PR, Leppard P. Hypo.cortisolaemia gnd adrenocortical responsive-

had a blood cortisol concentration below the ‘normal’ range ness at onset of septic shock. Intensive Care Med 1994; 20: 489-95

(10-20ug diY). Therefore, while there was no evidence of

adrenal hypofunction, the study was unable to support

conclusions about the relationship between adrergdlitor—The recent editorial by Masterson and Mostafa

hypofunction and mortality. on adrenocortical function in critical illness again draws
Also mentioned in Masterson and Mostafa’s editorigttention to this important aréaHowever, a few points are

were the problems in the diagnosis of relative adrenocortiq@érhaps worthy of discussion.

insufficiency because of the lack of consensus oninclusion of the reports by Finlay and McKee of June

interpretation of the ACTH stimulation testin the 1982 and McKee and Finlay of February 1988om the

conclusion of a review of ACTH stimulation tests in 1985Western Infirmary, Glasgow is fallacious, as these patients

May and Carey stated: ‘survey of the literature reveals\@ere receiving etomidate infusions. This oversight, which

bewildering variety of criteria for normalcy of rapid ACTHfirst appeared 11 yr agbhas been repeated by numerous

test results® They proposed that a peak cortisohuthors sinc&=12 In fact, in June 1983, Ledingham and

concentration greater than 550 nmol fitre/as a satisfactory Watt found that after the introduction of etomidate, mortality

single criterion for normal adrenal function. Not all workersn the ICU of the Western Infirmary among trauma patients

have accepted this value and there remains a confusingreased from 25% in 1979-80 to 44% in 1981182,

array of criteria. Some, such as Patel, Selby and Jeffcoatedingham, Finlay, Watt and McKee reported the effect of

have proposed higher peak concentratib@hers support stopping etomidaté® Of 21 subsequent patients, none had

the use of the cortisol incremeft. low plasma cortisol concentrations compared with 27% of
We feel that many of these controversies exist becausiee previous 133 patients. The rest is histéi¥he Glasgow

as mentioned by Masterson and Mostafa, it is not yet cleasports are important, not for indicating an incidence of

what constitutes normal adrenal function in the criticallpdrenocortical hypofunction in critical illness (which they

ill. On the subject of adrenal insufficiency in the criticallyclearly do not) but rather that if adrenal function is

ill, it seems the scientific community have put the caititrogenically depressed, mortality increadésSubsequent

before the horse, with the driver carrying the horse! We aexogenous cortisol (hydrocortisone) replacement, not
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surprisingly, improves mortality The June 1982 report did hydrocortisone 100 mg. Subsequent ACTH stimulation
not find that 27% of critically ill patients had low plasmatesting may confirm or refute the diagnosis later.
cortisol concentration$, as quoted by Masterson and Indeed, physiological doses of corticosteroids may
Mostafa! rather it was the second article published iftmprove outcome but Schneider and Voerman used cortisol
February 1983 that included this findiddnterestingly, the 300 mg (hydrocortisone) daif}, not the 30 mg quotéd
same error was made by Jurney and colleagues in 1987which is certainly not physiological in critically ill patients).
Premorbid Addison’s or pituitary disease is rare ifEven this is not the whole story as Sainsbury, Stoddart and
critically ill patients and adrenal function usually returns tQVatson demonstrated that plasma cortisol concentrations
normal in survivoré 8 What is more common and what iS]_80 min after hydrocortisone 100 mg ranged from 1.22 to
the issue in critical illness is reversible adrenal suppressianssopmol litre™t depending on the patient’s weightThe
especially in the face of prolonged sepsis. Despite th®se should be individualiz€d.
suggestion to the contratythyroid function tests are of A final point: the reference given by Masterson and
little help as a marker of secondary adrenal insufficienqyostafa for the study by Rothwell, Udwadia and Lawler
in critical illness™® **Masterson and Mostafa correctly poinis the same as the one cited by Bouachour and colleagues

out the association between inotrope requirements ajpd 1995 and is incorred2 The correct reference is
suspicion of adrenal insufficiency. However, it is not thg,:juded below.
rapidity of the increase that is the clue, rather it is the
ress;e_mce to inappropriately high doses for the clinicl pcallister
condition® 17 Furthermore, although not generallyjntensive Care Unit
recognized, we have found high cardiac output and logtaigavon Area Hospital
systemic vascular resistance to be recurrent features in thesgigavon, UK
patients? 18
Schein and colleagues’ study examined unstimulated
plasma Cortlsol Concentratlons ﬂz h after Septlc Shoc}@ | !"Iasterson GR, Mostafa SM. Adrenocortical function in critical
All patients had concentrations greater thaniiiol litre™L. 5 'F'!"Iess' v’f/’Ejl A;“elzth '?958; 8I: 308‘,'°| evels 1 | g
Therefore, by the criteria of basal plasma cortisol? "2y WEL McKee JI. Serum cortisol levels in severely stresse
i hey did not find adrenal insufficiehc patients. Lancet 1982; i 1414
concentrations, they : Y3 McKee JI, Finlay WEI. Cortisol replacement in severely stressed
Masterson and Mostafa’s second reference to this study, patients. Lancet 1983; i: 484
casting doubt on the association between adrenocorticaljurney TH, Cockrell JL, Lindberg JS, Lamiell JM, Wade CE.
insufficiency and outcome, would therefore seem illogical. Spectrum of serum cortisol response to ACTH in ICU patients.
Using unstimulated plasma cortisol concentrations, Cook Correlation with degree of illness and mortality. Chest 1987; 92:
and colleagues found evidence of adrenal insufficiency in 292-5
septic patientg.Three ACTH stimulation studies in septic 5 Varmz.l N, Park GR. Adrenal dysfunction in the critically ill. Clin
patients found an incidence of adrenal insufficiency of 19%6 ’C’_;'Ite”(:’lvejc\‘;'e '99,\'1‘ i’ 68'tZ°PR Park GR. Adreral insufficiency |
. . . eadle J, Varma IN, Ragga , Farl . renal Insutticiency in
41% and 24%, respectively:3 201t is of note that the time cacek rarm sgatt ™ 4
. o . . . critically ill patients. Clin Intensive Care 1991; 2: 104-5
of testing was Wllthm 24 h of the _dlagnOSB.Of Sep§'$ for7 Rothwell PM, Udwadia ZF, Lawler PG. Cortisol response to
tv:[? Oféheste Stl.;dl(E)S and thg morning gfltzelr dlf:\gnOSIS]tl?n the corticotropin and survival in septic shock. Lancet 1991; 337: 582-3
other. Contrary 10 buggan, browne an yNnn's assertion, 8 Span LFR, Hermus ARMM, Bartelink AKM, et al. Adrenocortical
in the case reports that prompted the editorial, Bouachour function: an indicator of severity of disease and survival in chronic
and colleagues did not find that the incidence of adrenal critically ill patients. Intensive Care Med 1992; 18: 93-6
insufficiency ranged from 6.25% to 75% depending on th@ Cook DJ, Guyatt GH, Mcliroy W, Reeve BK, Willan A, Pearl RG.
population studied, rather it depended on the different i:r:"l";;;“?;:_gpred'cmr of mortality in sepsis? | Intensive Care
criteria used to interpret the ACTH stimulation té&furney € o )
, . L 10 Jarek MJ, Legare EJ, McDermott MT, Merenich JA, Kollef MH.
and colleagues’ report showing a 2% incidence deserves . - : )
- . . Endocrine profiles for outcome prediction from the intensive
further analysig. Although 70 patients were included, only . e unit. Crit Care Med 1993; 21: 543-50
13 were septic, nine of whom died. All patients werg| Moran JL, Chapman MJ, O’Farthartaigh MS, Peisach AR, Pannal
studied within 3 h of admission. One patient who had low PR, Leppard P. Hypocortisolaemia and adrenocortical responsive-
post-ACTH cortisol concentrations was given hydro- ness at onset of septic shock. Intensive Care Med 1994; 20: 48995
cortisone and survived. 12 Bouachour G, Tirot P, Gouello JP, Mathieu E, Vincent JF, Alquier
Masterson and Mostafa’s views on the role of ACTH Ph. Adrenocortical function during septic shock. Intensive Care
stimulation tests and cortisol assays in guiding treatmep?:[ g/'ed, ":95‘ 21: SZB_PfI’ZW inski PM. et al. Adrenal insuffic
are overly dismissivé’ An ACTH test taks 1 h orless. If onl 7, Tepper ST, YYyrwinsdd ] - & @ Adrenal Tsutliclency
S . hvdrocortisone mav be started occurring during septic shock: incidence, outcome, and
treatment is Imperatlye' .y . . y relationship to peripheral cytokine levels. Am | Med 1995; 98:
before laboratory confirmation. If the situation is desperate, ,¢¢_7)
dexamethasone 4 mg (not detected by the plasma Corti$4)|Ledingham IMcA, Watt I. Influence of sedation on mortality in
assay) may be given with equal or greater effect than critically ill multiple trauma patients. Lancet 1983; i: 1270
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Ledingham IMcA, Finlay WEI, Watt I, McKee JI. Etomidate and
adrenocortical function. Lancet 1983; i: 1434

Woagner RL, White PF, Kan PB, Rosenthal MH, Feldman D.
Inhibition of adrenal steroidogenesis by the anesthetic etomidate.
N Engl | Med 1984; 310: 1415-21

Duggan M, Browne |, Flynn C. Adrenal failure in the critically ill.
Br | Anaesth 1998; 81: 468-70

Dorin RI, Kearns PJ. High output circulatory failure in acute
adrenal insufficiency. Crit Care Med 1988; 16: 2967

Schein RMH, Sprung CL, Marcial E, Napolitano L, Chernow B.
Plasma cortisol levels in patients with septic shock. Crit Care Med
1990; 18: 259-63

Sibbald W], Short A, Cohen MP, Wilson RF. Variations in
adrenocortical responsiveness during severe bacterial infections.
Ann Surg 1977; 186: 29-33

First, although 21 patients were admitted to their unit after
stopping etomidate, only 15 were considered critically ill.
The authors stated that ‘low serum cortisol values in
critically ill patients may have been associated with
etomidate infusion’ and ‘increased mortality amongst
multiple trauma patients receiving etomidate infusion could,
at least in part be explained by adrenocortical
suppression®. They also stated in a previous lettethat
sedation in 1981-92 wapredominantly (not wholly)
morphine and etomidate. High doses of opioid alone can
suppress adrenocortical functidrizurthermore, compared
with their February 1983 repdrin which 27% of critically

ill patients had low plasma cortisol, Finlay and McKee first

21 Schneider AJ, Voerman HJ. Abrupt haemodynamic improvement  reported that 18 of 57 patients (31.6%) had cortisol
in late septic shock with physiological doses of glucocorticoids. ~concentrations<350 nmol litre® and 13 of 57 patients
Intensive Care Med 1991; 17: 436-7 (22.8%) concentrations:260 nmol litre* (lower limit of

22 Sainsbut.‘yJRC, StoddartJC.Z, Wats<?n MJ. Plasma cortisol Ievells.. A ‘normal’). Therefore, it would appear that adrenocortical
comparison _ between sick patients and ~volunteers given ¢ tficiency in some of the patients in the Glasgow reports
intravenous cortisol. Anaesthesia 1981; 36: 16-21 .

23 Knowilton Al. Adrenal insufficiency in the intensive care setting. | may have been a result of causes other than etomidate.

Intensive Care Med 1989; 4. 35—45

Rydvall and colleagudsrecently reported in a group of
patients similar to those described by the Glasgow group
but who did not receive etomidate, that in 36% of their
patients, plasma cortisol was400 nmol litre’’. Also, there

Editor,—Thank you for the opportunity to reply towas a significantly increased probabilityp<0.05) for

Dr McAllister and Drs Absalom and Scott. We are gratefydlasma cortisol to bec400 nmol litre® in patients admitted

to Dr McAllister for pointing out the typing error of the to the ICU as a result of trauma, a cerebral disorder or
dose of hydrocortisone (300 mg ddyrecommended by those receiving ventilator therapy. Moreover, patients treated
Schneider and Voerméin critically ill patients, and giving with mannitol had an increased probabiliy & 0.008) of

us the correct reference for Rothwell, Udwadia and La#lehaving a plasma cortisol concentratiert00 nmol litre™.
Unlike Knighton, Woodcock and Houghand Absalom |f we accept these data, it can be concluded that there
and Scott, Dr McAllister may have missed the message @&fe many variables in the causation of adrenocortical
the editorial. Apart from highlighting the problem and causeégsufficiency which we do not know. Therefore, the inclusion
ofadrenocorticalinsufficiency inthe critically ill, the messagef the Glasgow reports in our editorial appears reasonable.
is that patients who have low basal plasma cortisol As for the diagnosis of secondary adrenocortical
concentrations probably have adrenocortical insufficiendysufficiency, McAllister should have quoted our entire
However, some critically ill patients appear to have ‘normaentence and not focused only on ‘thyroid function tests’

or even markedly increased plasma cortisol concentratiofighich always include thyrotrophin concentratjoiVe did
and/or may or may not respond ‘normally’ to a shorhot suggest the use of such tests as a ‘marker’ for secondary
tetracosactrin (Synacthen) test. Also, occasionally in sualdrenocortical insufficiency. When secondary adrenocortical
patients, circulatory collapse which does not respond hesufficiency is suspected, others have advised that
inotropic support appears to respond to ‘physiologicaiinvestigations should include testing for thyrotrophin
hydrocortisone administration, as Knighton, Woodcock argbncentrations'® The same authors also stressed that when
Hough described.Do these patients have adrenocorticahterpreted rigidly and in isolation, the Synacthen test can
insufficiency or is there another explanation? Although thee unreliable. Moreover, it is doubtful that the references
patients appear to behave as such, our current stateqabted! '2can support his argument. Neither investigation
knowledge and the literature do not easily provide the answased a long tetracosactrin test which may distinguish between
We were aware that many of the patients described secondary and primary adrenocortical insufficiehtso,
the reports from the Western Infirmary, Glasgéweceived Soni and colleagués did not report the results for
etomidate. It was not, therefore, an oversight that wayrotrophin or comment on the adrenocorticotrophic
included their findings. We also agree with the conclusio®rmone (ACTH) values among the groups, which appeared
of Ledingham and colleagues on the association betwe@nbe within the normal range. The study by Jarek and
etomidate, low cortisol concentrations and mortdlitylf  colleague¥ was an outcome prediction investigation which
we understood his letter, McAllister appears to Eithe contained only 12 patients who had sepsis or septic shock,
Glasgow findings at the door of etomidate. Thisind some of their endocrine tests were not performed. Many
interpretation does not allow for the degree of clinical andf their patients were receiving hormone therapy.
scientific prudence that these authors showed in their reportsConflicting advice for routine screening of adrenocortical

476



Correspondence

function has been given. It is considered superfluous bygh stimulus which may overestimate adrenocortical
Span and colleagué$.Others® are in favour of screening reserve?® Also, the use of an incremental response in the
critically ill patients for adrenocortical insufficiency,interpretation of the Synacthen test may be misleaéfing.
particularly those with prolonged stay and those agedll pug Synacthen test has been suggested and measurement
>55 yr. Unnecessary delay in diagnosis or treatmerdf the cortisol response at 30 min after tetracosactrin was
especially by waiting until there is no response tthought preferablé?-2!
inappropriately high doses of inotropes in critically ill It is not commonly appreciated that plasma cortisol
patients, would be unwise. We deliberately suggested tl@ncentrations in the healthy resting state overlap with those
rapidly escalating inotropic requirements in association with adrenocortical insufficiency (primary or secondary) and in
a poor haemodynamic response should prompt the clinicieortisol excess syndromé&Furthermore, in common with
to consider and hence establish the diagnosis all laboratory measurements, in particular those made by
adrenocortical insufficiency sufficiently early. While we daomplex immunoassays, the assay of plasma cortisol is
not refute the presence of high cardiac output and losubject to imprecision. All methods for measurements of
systemic vascular resistance in patients with adrenocortigddsma cortisol do not produce the same results. The UK
insufficiency, these features parallel those seen in sepHiational External Quality Assessment Scheme (UKNEQAS)
shock!® The latter can occur despite culture-negativdistributes aliquots of six plasma pools to some 250
microbiology. Furthermore, the diagnosis of patients in tHaboratories each month for assessment of the concentration
report by Gleadle and colleagdésncluded a wide range of cortisol in these samples. At least 12 different methods are
of pathologies, such as acute haemorrhagic pancreatite;orded as being used for measurement of cortisol. Typical
shotgun wound involving the bowels, complicated by aexamples of the range of concentrations of cortisol measured
episode of septic shock, and chicken pox. Anticipation @i samples containing a mean concentration of 257 nmol
the more common condition, sepsis, may prevent eatitre~*were from 150 nmol litre! to 400 nmol litre?, a mean
recognition of acute adrenocortical insufficierlfyHence, level of 117 nmol litre*were from 50 nmol litre*to 185 nmol
such clinical features may not be helpful in these cases.litre™!, and a mean value of 588 nmol littewere from
We agree with Absalom and Scott that the number &40 nmol litre’l to 900 nmol litre®. Laboratories using the
subjects in the study by Schein and colleagtiags small same fully automated machine can report concentrations,
and no ACTH stimulation test was performed. Not alat the 95% confidence level, varying by 30% at 257 nmol
patients in that study had plasma cortisol concentratiotise™, 44% at 117 nmol litre* and 16% at 588 nmol litre.
>0.5 umol litre™t. Patient No. 33 had a plasma cortisolt is essential that physicians are aware that the concentration
concentration of 15.2ug di! (0.43 umol litre™)) and the of plasma cortisol produced by their individual laboratory
cortisol concentration of patient No. 17 was 19§ d! cannot be compared directly with those from another
(approximately 0.52pumol litre™)). The authors also laboratory unless they measure the hormone with the same
questioned “what is a ‘normal’ value for plasma cortisotlegree of bias.
in septic shock”? They, and othel%, considered a Reference to high plasma cortisol concentrations, as
concentration>20 pg dr? (0.55umol litre ) as ‘normal’ reported by Sainsbury, Stoddart and Wa#8onis
or appropriate and adequate for critically ill or stresseidappropriate. Only seven volunteers were studied, ahd
patients. They were unable to confirm a statisticallwerehealthy Indeed, if we assume that these results apply
significant difference between cortisol concentrations o critically ill patients then the use of hydrocortisone
patients who survived and those who did not. They conclud86 mg, perhaps as an initial test dose, may be physiological!
that there was no indication that plasma cortisol comfter all, such a dose is used as replacement therapy in
centrations may be used in the prediction of patient outconaarenocortical insufficiency. As for individualization of the
We do not believe that we were dismissive about thaose of hydrocortisone according to patient weight, it is
role of the Synacthen test. Our last statement was a testimayy difficult to accurately weigh critically ill patients.
to that. We would however caution the interpretation of Lastly, it would appear that McAllister has mis-cited his
its results. McAllister's comments on such tests confirmeferences 19 and 20. We need to define what constitutes
what we stated, that the wide variation in the reportdabth ‘normal’ and adrenocortical insufficiency in the
incidence of adrenocortical insufficiency may be caused loyitically ill patient. We do not know all the answers. This
the variation in the criteria used to diagnose it. He also re&s why, in our editorial, we called for consensus not dogma.
states what we clearly said about the administration of
hydrocortisone  before  laboratory  confirmation of- M- Mostafa
adrenocortical insufficiency. More importantly, there is aft: Ma_lsterson :
ongoing debate in the clinical biochemistry literature nolptens've Care Unit
only about the interpretation of cortisol response tR j Diver
tetracosactrin but also about the dose used and the timigpartment of Clinical Chemistry
for measurement of plasma cortidét?! The standard Royal Liverpool University Hospital
250 ug Synacthen test is thought to be an unphysiologichiverpool, UK
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Blind intubation via the ILMA: what about
accidental oesophageal intubation?

no discussion of the possibility of accidental oesophageal
intubation. However, several studies have demonstrated that
the oesophageal inlet may be included in the bowl of the
standard laryngeal mask airway (LMA) at a frequency of up
to 9%23 Additionally, in a recent article, ILMA position was
graded fibrescopically and accidental oesophageal intubation
was reported in three of 100 patieftshile in a limited series

of data concerning the use of ILMA in patients with difficult
airways, it was reported in one of 30 patiehts.

We would like to convey our experience concerning the
incidence of accidental oesophageal intubation viathe ILMA.
After obtaining institutional approval and patient consent,
we studied 100 ASA | or Il patients presenting for elective
surgery. Patients were excluded if they were at risk of
regurgitation or aspiration. Two senior anaesthetists
experienced in the placement of the LMA studied 50 patients
each. After induction of anaesthesia with fentanyiglkg™
and propofol 2.5-3.0 mg k§ neuromuscular block was
achieved with cisatracurium 0.15 mgRgPatients’ lungs
were ventilated for 3 min with 100% oxygen supplemented
with 2% sevoflurane and then an ILMA of the size appropriate
to patient weight was introduced according to the
manufacturer’s guidelings. Successful placement was
judged by chest wall movement and capnography, in addition
to the ability to deliver a tidal volume of 7 ml k§without a
leak, at an airway pressure20 cm HO. Blind intubation
was attempted via the ILMA using a silicone 7.0-8.0 mm
tracheal tube. If the first intubating attempt failed, a sequence
of adjusting manoeuvres was performed according to the
inventor’s guideline$. Successful tracheal intubation was
determined by capnography. The ILMA was inserted
successfully at the first attempt in all patients. The overall
success rate for intubation was 91% (45 of 50 (90%) and 46
of 50 (92%) for each investigator), 48% on the first attempt,
20% on the second attempt while 23% required 3-5 attempts.
Oesophageal intubation occurred in eight patients (8%)
during the first attempt (5 of 50 (10%) and 3 of 50 (6%) for
each investigator). We noticed that in five of these eight
patients, intubation was finally successful after applying the
appropriate adjusting manoeuvfes.

In summary, we consider that tracheal intubation via the
ILMA, being a blind technique, has a risk of accidental
oesophageal intubation as the oesophageal inlet may be
included in the bowl of the ILMA. This event is not
necessarily associated either with inability to ventilate the
patient’s lungs through the ILMA or with failure in achieving
successful intubation via the ILMA. Thereafter, capnography
and/or any other oesophageal detector device should always
be available whenever blind intubation via the ILMA is
performed.

V. Dimitriou
G. S. Voyagis

Editor,—We read with interest the Study by Chan angepar’[men’[ of Anaesthesiology
colleaguebon blind intubation via the intubating laryngealGennimatas and Sotiria Hospitals
mask airway (ILMA). We noted that in their results there wagthens, Greece
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Myelopathy after hyperbaric local anaesthetics
used for continuous spinal anaesthesia is
latrogenic
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Editor,—In the review article on continuous spinal
anaesthesia, Denny and Selafdiiscussed cases of cauda
equina syndrome (CES) after continuous (intermittent)
spinal anaesthesia (CSA) associated with hyperbaric
lidocaine and tetracairé Anaesthetists should be cognizant
that these myelopathies had little, if anything, to do with
the aetiologies they enumeratedlyelopathyis a general
term denoting functional disturbances and/or pathological
changes in the spinal cor@®orland’s Medical Dictionary

Editor,—Thank for th tunity t ly to Dimitri - . :
ror ankyou forthe opporiunity to reply 1o i nou;%th edition, D.M. Anderson, Chief Lexicographer 1994;
e

and Voyagis. We agree fully that oesophageal intubation
a hazard of any blind intubation technique. Indeed, althou
in our short communicatidrwe did not record the incidence

of oesophageal intubation, it is our experience that it forn i . - .
a substantial proportion of those failures with increasi osition while attempting to establish anaesthesfallhe

risk as further attempts are made. Our study was comple (asition used resulted in exorbitant, unrecommended doses
before the original articles were published, hence we d dllc_jo_came d(1'75_300 mg) and tetracl;!nﬁ (37 mgr)gebge_zlng
not have the benefit of their experien@etlt is possible 2 m|n|sterefth_|n an _atterrr:pt to ?St.a |sd_danaest Iad
that the incidence of oesophageal intubation may be reduc%%cause ofthis position these solutions did not sprea

if tracheal intubation is abandoned at any slight resistanggph"’,“ad.bUt pooled in the terminal portion of the dural sac
r&sultlng in CES.

and multiple manipulations (up to eight) are attempted™". ) . -
before the tracheal tube is finally pas$ed. Itis essenﬂalvyhen sgch solut!on§ are admlnlstered for
CSA that to avoid pooling resulting in CES, patients must

Interestingly, Dimitriou and Voyagis recorded in the 5-10° Trendelenb ition during iniecti
substantially lower success rate of 91% compared with 9 9% 1N t_e —LU" Irendelenburg pos'“of’ aunng _|nject|on_
d until the desired level of anaesthesia is obtained. This

in our series, despite allowing up to five attempts maximufil’ T
P gUp pis ( s stated by Lemmon and colleagdésthe originators

three attempts in our patients). This is the same succ & . .
rate achieved by 10 medical officers with no previoug CSA, apd by others who used %it W'th. .patlents
ferably in the 10° Trendelenburg positibniocal

experience of anaesthesia in a study we have jUEE
cofnpleted y : anaesthetics with a specific gravity of approximately 1.035

do: (1) not pool on the caudad (sacral) side of the lordotic
hump (L3); (2) spread cephalad; (3) produce the desired
anaesthesia from the first eeducedsecond dose of the
local anaesthetic; and (4) avoid CES.

90.) Evidently, Denny and Selandleand those who
introduced’ CSA 3 are unaware that CES occurred in
gese patients because they were in sheine horizontal

C. Ip-Yam

Department of Anaesthesia and Surgical Intensive Care
Singapore General Hospital

Singapore

D. C. Moore

Department of Anesthesiology
Virginia Mason Medical Center
Seattle, Washington, USA
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Editor,—We thank Dr Moore for his comments on our

review article on continuous spinal anaesthesia (CSA)s tramadol an antidepressant?

Regarding the mechanism behind the cauda equina

syndrome (CES), we agree with Dr Moore that the supine, . i , i

horizontal position could increase the risk of sacral poolin <_:i|tor,—'_|'ramadol, an _a_typlcal central_ly_ acting analgesic,

of a poorly diluted local anaesthetic. A prerequisite fofith relatively weak opioid receptor affinity, has been used

such pooling is that the spinal catheter has not reach_@é‘ens'vely in the management 9f mild t‘? moderate pain,

above (cranial to) the lordotic hump, that the anaesthetlsPoth the acute and chronic settihghere is a large body

solution is hyperbaric and that it was injected very slowl§)f €vidence to suggest that the analgesic actions of tramadol

(e.g. through a microcatheter), minimizing mixing with thé'® unrelated to opioid 'receptors and are m;tead me(j|ated

CSF. A slight head-down position would most likely reduc¥@ Ce_ntral noradrenergic a.ndlor serotonerglc. mechanisms.

the risk of sacral pooling, especially when hyperbaric loc&i0r  instance, tramadol-induced ~analgesia may be

anaesthetic solutions are used. antagonized by thea, adrenoceptor antagonist yohimbife.
However, the main factor in causing the CES (which ith particular, it has been shown that tramadol is an effective

not a myelopathy) in connection with CSA seems to be tfPrepinephrine and serotonin uptake blockéMoreover,

use of highly concentrated local anaesthetic solutions sufi¢se actions are demonstrable at clinically relevant plasma

as 5% lidocaine. The neurotoxic potency of 5% lidocaingPncentrations.

has been well documentéd,and one might also anticipate Blockade of norepinephrinergic and/or serotonergic

similar neurotoxicity with the use of any other highuptake systems is a common feature of many if not all

concentration local anaesthetic, if it is allowed to remaiflinically used antidepressants and one would therefore be

insufficiently diluted around the thinly protected nerve root8urprised if tramadol did not exhibit antidepressant

for |0ng enough_ As pointed out, the ignorant anaesthet@{Operties itself. Interestingly, arecent animal StUdy showed

may respond to the resultant restrictive spread of the spifia@t tramadol, in common with many antidepressants,

anaesthesia by injecting more of the local anaesthetic, a@xhibited activity in the ‘forced swim’ testan established

thus increase the risk of neurotoxic damage. predictor of antidepressant efficacy. Despite extensive
We remember that Dr Moore in the early 1980s expressethical use, tramadol has not to our knowledge been

concern about the potential neurotoxicity of highlyexamined explicitly for antidepressant potential. It would

concentrated local anaesthetics, and that in his opinidrg interesting to see if tramadol exhibited antidepressant

no short-acting, amide local anaesthetic should be usactions in a context removed from its use as an analgesic.

clinically in concentrations greater than 2%. It is well

documented that excellent spinal anaesthesia can eM. Halfpenny

achieved with 1.5% or 2% lidocairfe, so why use higher L. F. Callado

concentrations for spinal anaesthesia? J. A. Stamford

Neurotransmission Laboratory

Academic Department of Anaesthesia and Intensive Care

St Bartholomew's and the Royal London School of Medicine

and Dentistry

London, UK

N. M. Denny

Department of Anaesthesia
Queen Elizabeth Hospital
King's Lynn, Norfolk, UK

D. Selander

Clinical Research and Development
Astra Pain Control

Sadertge

Sweden
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1 yr later in a subsequent study for comparison with a
combined granisetron—dexamethasone regimen in the same
type of operatiod! We were not surprised that the
combined regimen proved to be significantly better than
a suboptimal dose of granisetron alcne.

Fifth, numerous studies have shown that droperidol is
more effective than placebo in the prevention of PGRV
although this was not demonstrated by Fujii and
colleagueg! 22 25-27 However, their resulfd 22 25-27 gre

guestionable as group sizes were generally too small to
provide sufficient statistical evidence for a lack of effect.
To calculate appropriate group sizes a power analysis is
necessary. From meta-analyses we know that a reduction
in the incidence of PONV is normally no more than
50% of placebd? Thus assuming an incidence of PONV
Editor,—We read with interest the dose finding study oof 60% with placebo and a possible reduction to 30%
granisetron by Fujii and co-workérsand would like to with an antiemetic, this would require a minimal group
comment on problems we see with this and other studisize of 49 patients if a type | error of 0.05 and type I
by the same author(s). First, we are not surprised abartor of 0.2 is accepted (Instat 2.0, Graphpad). For this
the reported dose of granisetron 4@ kg! being safe reason, the results of the study by Fujii and colleagues
and effective in reducing postoperative nausea aséem statistically questionable which may lead to wrong
vomiting (PONV)! This has been reported previously byconclusions. This also applies to other studies by the
the same authors in five dose-finding studies in patiergame author&: 22 25-27
undergoing various other types of surgéry.Although In summary, we feel obliged to criticize this type of
the type of operation was generally assumed to be a kegrial publishing’ by Fujii and co-workers because of
factor in PONV/ 8 recent studies have shown that thénappropriate group sizes and the neglect of previously
relative impact of surgery is low, as the differenticquired results.
incidences of PONV after various operations are causBd
mainly by patient-related risk facto?s'® To the best of C C A ofel
our knowledge, there is no strong evidence to supp%t: A.' Greim
the assumption that the effectiveness of granisetron N§ Roewer
influenced by the type of operation. In addition, thgepartment of Anaesthesia
previously mentioned studies by Fujii and co-workergniversity of Wuerzburg
suggest that efficacy does not depend on the surgivglerzburg, Germany
procedure—® Therefore, we would like to question the
value of serial publishing of results in different types! Fuji Y, Saitoh Y, Tanaka H, Toyooka H. Prophylactic antiemetic
of surgery. therapy with granisetron in women undergoing thyroidectomy.

Second, it is well acceptéd! and confirmed by recent _ BrJ Anaesth 1998; 81: 526-8 _ o
analyse¥ 12 B3that a positive history of PONV or motion 2 "Uii Y: Tanaka H, Toyooka H. Optimal anti-emetic dose of
R . X .. granisetron for preventing postoperative nausea and vomiting.
sickness increases the risk of nausea and vomiting for cq, | angesth 1994; 41: 794-7
SUbsequent procedures. As patients at very high risk age Fujii Y, Toyooka H, Tanaka H. Effective dose of granisetron
more likely to profit from antiemetic prophylactic treatment
when the number-needed-to-treat is considéfed, is
difficult to understand why patients with a previous4
Q:se,tosra/J g;; PONV or motion sickness were excluded from fnaesthsiol Scand 1997; 41: 1167-70 |

8 . . 5 Fujii Y, Saitoh, Y, Tanaka H, Toyooka H. Effective dose of

Third, Fujii and co-workers have reported in 20 studies granisetron for the prevention of post-operative nausea and
with almost 2000 patients that granisetron is superior t0 yomiting in patients undergoing laparoscopic cholecystectomy.
placebo!-6 15-27|n accordance with other colleagidgg® Eur | Anaesthesiol 1998; 15: 287-91
we wonder if such comparisons with placebo are stillé Fuji Y, Tanaka H, Toyooka H. Granisetron prevents nausea
ethically justified if there seems to be such an 2and vomiting during spinal anaesthesia for caesarean section.

. . . . .. Acta Anaesthesiol Scand 1998; 42: 312-15
overwhelming body of evidence suggesting the superiorit ’
. 9 y 99 9 P ); Watcha MF, White PF. Postoperative nausea and vomiting. Its
of granisetron.

. L etiology, treatment, and prevention. Anesthesiology 1992; 77:
Fourth, Fujii and colleagues reported in a dose-finding |¢)_g4

study that granisetron 2Qg kg* was not sufficient to 8 Andrews PLR. Physiology of nausea and vomiting. Br | Anaesth
reduce PONV. However, this dose regimen was used 1992; 69: 195

Methodological problems arising from ‘serial
publishing’ on the effectiveness of granisetron
in PONV

Kranke

for preventing postoperative emesis in children. Can J Anaesth
1996; 43: 6604

Fujii Y, Tanaka H, Toyooka H. Effective dose of granisetron in
the reduction of nausea and vomiting after breast surgery. Acta
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Editor—As demonstrated in several repdriswe have
studied previously the effective antiemetic dose of
granisetron, a selective 5-hydroxytryptamine type-3 (5HT
receptor antagonist, for the prevention of postoperative
nausea and vomiting (PONV) after various types of surgery.
However, no study has investigated the efficacy of
granisetron for preventing PONV in patients undergoing
thyroidectomy. The incidence of PONV after this surgical
procedure is relatively high (60—65%) when no prophylactic
antiemetic is givel.” Therefore, we studied the efficacy of
granisetron in the prevention of PONV in this population.
In addition, we have found no report investigating
the minimum effective dose for the prevention of PONV
after thyroidectomy. Even if the effective dose is the same
(40 ug kg™ in patients undergoing several types of surgery,
it remains uncertain that this dose is effective for preventing
PONV after thyroidectomy.

It is well known that a positive history of motion sickness
and/or previous PONV predisposes to anincreased incidence
of PONVS8 Therefore, we excluded patients with a relatively
high risk of PONV from our clinical trial$™> Several
investigators have compared the antiemetic efficacy of new
agents, such as ondansetron, granisetron, tropisetron and
dolasetron, with placebo for preventing PORN2Similarly,
we compared the efficacy of granisetron and placebo for
preventing PONV after thyroidectomy.

McKenzine and colleagués demonstrated that an
ondansetron—dexamethasone combination was more
effective than ondansetron alone in the prevention of PONV
in patients undergoing major gynaecological surgery. They
reported that the prophylactic use of ondansetron was
superior to placebo for the prevention of PONV in women
undergoing ambulatory gynaecological surgérgimilarly,
we compared the efficacy of granisetron and dexamethasone
with granisetron alone for the prevention of POMWe
would like to find a more effective pharmacological
approach for reducing the incidence of PONV.

As in our other recent report§,1” we performed a
power analysis for statistics. In this clinical stuyif was
documented that 25 patients per group were sufficient to
detect a difference afi=0.05 and power (13)=0.8.

Y. Fujii

Department of Anaesthesiology

University of Tsukuba Institute of Clinical Medicine
Amakubo, Tsukuba City, Ibaraki, Japan
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