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Predictive models for postoperative nausea and
vomiting

EditorÐWe read with interest the publication by Apfel and
colleagues.1 This is, without doubt, the most important paper on

Fig 6 D2 (T3±T2) Bland±Altman plots between (A) DCOart and DCOpa

(±0.04 (1.87) litres min±1), (B) DPCCO and DCOpa (±0.01 (2.01) litres

min±1) and (C) DCCO and DCOpa (0.02 (1.61) litres min±1). Unbroken

lines show the mean difference and dotted lines show the 2 SD limits of

agreement.

Fig 5 D1 (T2±T1) Bland±Altman plots between (A) DCOart and DCOpa

(±0.10 (SD 2.43) litres min±1), (B) DPCCO and DCOpa (0.04 (2.54) litres

min±1) and (C) DCCO and DCOpa (±0.12 (2.11) litres min±1). Unbroken

lines show the mean difference and dotted lines show the 2 SD limits of

agreement.
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prediction of postoperative nausea and vomiting (PONV) yet
published. We would like, however, to comment on several points.

First, the authors have done a very laudable search of the
literature on prediction of PONV until about summer 2000,
including two rather unknown models published in a German
language refresher course book and a symposium handout. It
might, however, be of interest that recently (and thus probably
after the time when the study was designed), several new models
for prediction of the incidence of PONV have been published.2±5

Also, the algorithm of GanÐcited from the symposium handout
by ApfelÐhas recently been published in modi®ed form in a
major journal.6 The search for the `best' predictive model is likely
to continue.

Second, it was sound to test the various models in patients from
a centre that was not involved in the development of the scores,
probably the University of Marburg.1 However, there is neither an
indication as to which university (WuÈrzburg or Marburg) analysed
the data, nor as to who designed the study. As the ®rst and the last
author of the publication (who are from WuÈrzburg) are connected
with development of one of the scores,7 and are outspoken critics
of another score that has been analysed,8 this raises the question of
bias.

Third, we agree with Apfel and colleagues that an `ideal' score
should be simple. That is, it should have no more than four or ®ve
items. It should allow prediction without technical aids, i.e. have
items each of which is loaded with an equal additive risk of e.g.
20%, as is approximately the case for both the simpli®ed Apfel-
score,7 and the simpli®ed Koivuranta-score.9 Scores requiring an
anaesthesia data management system3 or a neuronal network4 are
in our opinion useful for research only, unless preoperative visits
are computer based.

We would like to add two important points. It would be
desirable to have a mnemonic attached to the `ideal' score,
something like Abstinence from nicotine, Prior PONV, Female
sex, Emesis while travelling, Longer than 1 h surgery; giving
APFEL, although these are the items of the Koivuranta-score.
The other point is that several scores include variables that
preclude their use as clinical predictors because they require
knowledge that is not available prior to anaesthesia. As an
example, some scores include the use of postoperative opioids in
their formulae (e.g. Ulleval-score2, Apfel-score7). For many minor
to intermediate procedures it is neither practical nor ethical to
decide in advance whether or not the patient will receive opioids
after surgery. These scores cannot be calculated beforehand or
even during the anaesthetic. Even if used for scienti®c purposes
only, these scores are problematic as some interventions may
in¯uence both PONV and the need for postoperative opioids. For
example, in a trial comparing total intravenous anaesthesia
(TIVA) with propofol and remifentanil to balanced anaesthesia
with iso¯urane and fentanyl, TIVA might increase postoperative
opioid use. This could lead to spuriously higher Apfel-scores in
the TIVA group in spite of correct randomization or strati®cation.

Scores including the duration of surgery are also problematic
(e.g. Junger-score,3 Koivuranta-score9), although it is probably
easier to predict the duration of surgery than to predict
postoperative opioid use. Even if the surgeon is quicker or slower
than expected, scores dependent on duration of surgery at least
allow prediction of PONV prior to extubation and a decision on
prophylaxis at that point in time.

Fourth, for both the simpli®ed Apfel-score7 and simpli®ed
Koivuranta-score,9 the most important information for clinical
practice is missing: What was the actual incidence in patients with
n risk factors (n = 0, 1, 2,. . .)?

In conclusion, we agree with Apfel and colleagues that scores
for prediction of PONV are important both for clinical practice (to
avoid use of costly or side-effect-prone anti-PONV drugs in
patients who do not need them) and for group comparisons in

PONV research. At present, the simpli®ed Koivuranta-score
seems to be closest to the `ideal' score, based on both ease of
use and discriminating properties.1 2 4 10 If Koivuranta and Apfel
permit, it could be connected with the mnemonic APFEL as
outlined above.

W. H. Maleck
S. N. Piper
Ludwigshafen, Germany

EditorÐWe are pleased that our latest comparison of predictive
models for postoperative nausea and vomiting (PONV) has
produced so much interest.1 In addition, we appreciate the
comments from Drs Maleck and Piper about our paper and the
opportunity to respond to them.

The authors are correct in pointing out that several additional
predictive models have been published since our last systematic
search. The Norwegian reference from TropeÂ and Raeder2 should
have been detectable at the end of 2000 when we performed our
search and we can only speculate that there was some delay in
entering this paper on Medline. However, using the Ulleval ranks
results in an area under the receiver operating characteristic curve
(AUC) of only 0.60 (95% con®dence intervals 0.57±0.63) which is
even smaller (0.58 (0.55±0.60)) when data are reduced to a binary
model, i.e. when patients with more than seven points are
considered to be at increased risk (Fig. 1). Perhaps its
discriminating power is considerably better in the Ulleval
population, but unfortunately no AUC was calculated for
comparison so no conclusion can be drawn from that paper.
Including this score in our paper would, therefore, have had no
impact on our conclusions. The same point applies if we had
performed our electronic database research in 2001, i.e. after the
manuscript was accepted, since those scores were either not
dealing with models for PONV (Junger and colleagues refer to
rescue treatment in the PACU3), or a risk calculation was not
possible from the published abstracts because the model from our
coauthor Eberhart4 used arti®cial neural networks. In addition, the
coef®cients of the model from Yamaguchi and colleagues5 were
not given. It may also be of interest that the original score from

Fig 1 Receiver operating characteristic curves of both types of Ulleval

score and the second score from Gan.
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Gan consisted of 14 predictors while his very recently published
score6 is basically a mixture of the risk factors from our simpli®ed
score7 plus some surgical risk factors. The latter score results in an
AUC of 0.70 (0.67±0.72) when the ®ve possible ranks are
considered and of 0.65 (0.62±0.68) when a binary model is
applied (where patients with more than two risk factors are
classi®ed as high risk) (Fig. 1). This is very much the same as the
AUC of the simpli®ed score, so that including the type of surgery
did not lead to a better prediction. This corroborates our
previously published results from a computer simulation which
demonstrated that the limited strength of predictors (odds ratio in
the range of 2 to 3) will make it very unlikely that additional
predictors (such as the type of surgery) can lead to a clinically
better prediction if four or ®ve predictors are already included in
the model.11 Thus, despite agreeing with Maleck and Piper that
the search for new predictive models should continue, it seems
that the two simpli®ed scores are currently the most useful
predictive models for clinical practice.7 9

The data were collected at the University of Ulm before Dr
Eberhart went to the University of Marburg. As explained in the
paper, none of the analysed risk scores was derived from these
data to allow a fair comparison between the different models and
to avoid any potential bias. However, if Maleck and Piper are
concerned that there may be some bias in the analysis because we
have been involved in the development of one of the simpli®ed
scores and reported favourable results in our current validation,
we can only argue that the two other independent validations from
Eberhart and colleagues10 (Ulm, Germany) and from Pierre and
colleagues12 (Toulouse, France) came to similar conclusions.
Perhaps the best way to rule out any remaining doubts, would be a
validation of risk scores based on data from their own centre.
Since such validations may be complicated we would be delighted
to offer Maleck and Piper, or any other colleagues, our statistical
support.

We agree with the authors that an `ideal' risk score has to be
simple; the appealing (and ¯attering) mnemonic as suggested by
Maleck and Piper may help clinicians in daily practice. However,
while Apfel may be easy to remember for some colleagues
because it is the German word for `apple', we wonder whether a
mnemonic taken from the English language may better serve its
intention.

The concern about using unforeseeable predictors is a
frequently asked question which usually relates to the use of
postoperative opioids, but rarely to the duration of anaesthesia. As
pointed out before, the use of postoperative opioids depends
largely on institutional attitudes and the extent of surgery.7 13 We
have now simulated what would happen if in 10% of 1566
patients, judgement as to whether they will receive postoperative
opioids or not will be wrong (i.e. 108 patients will be wrongly
assumed not to receive opioids and 49 patients the other way
round). Interestingly, the discriminating power of the simpli®ed
score was hardly affected, as expressed by a decrease in the AUC
from 0.684 to 0.668, i.e. 0.016. Thus, although the inclusion of an
incomplete predictor decreases the discriminating power, it has no
clinically relevant implication in this case. One reason for the
robustness of the score is that the impact of one factor on the
overall risk is limited. More detailed information is available on
the Internet at www.ponv.de.

The incidences for the ®ve classes of the Apfel score were 14/
73 (19%), 46/308 (15%), 192/547 (35%), 224/445 (50%) and 124/
193 (64%). The incidences for the six classes of the Koivuranta
score were 6/44 (14%), 41/273 (15%), 157/515 (30%), 226/478
(47%), 140/214 (65%), and 30/42 (71%). However, for clinical
purposes, the absolute incidences may be less relevant than
recognizing patients at low, medium, or high risk for PONV, as
previously suggested.14

Finally, we would like to note that these scores are more a tool
for clinical assessment than a guideline for the use of antiemetics.
The patient risk (i.e. probability) of PONV is only one, albeit
important, aspect but an antiemetic strategy should always take
into account other important considerations. For example, if a
female non-smoker undergoing a major gynaecological procedure
has a PONV risk of 50% but does not want prophylactic
antiemetics, we consider a `wait and see' strategy is appropriate,
and rescue treatment can be offered if needed. In contrast, a
patient with a wired jaw must not vomit15 and we would consider
a multimodal antiemetic strategy similar to that reported by
Scuderi,16 even if the risk for PONV is low.

In conclusion, our latest validation of risk models has
demonstrated that simpli®ed risk scores appear to be the best
tools to estimate the risk of PONV.

C. C. Apfel
N. Roewer
WuÈrzburg, Germany
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Analgesia for pelvic brachytherapy

EditorÐThe review by Smith and colleagues1 on analgesia for
pelvic brachytherapy is both timely and important, as very little
has been written on this subject in the anaesthetic literature. We
wish to add a few points that may be of interest to practitioners in
this area.

Caesium is not the only radioisotope used for intracavity
brachytherapy for cervical and endometrial malignancies (the
dose rate obtained from caesium is insuf®cient for higher dose
treatment); cobalt may also be used. Typically, high dose rate
brachytherapy using a cobalt selectron machine requires fractio-
nation, with treatments taking place at weekly intervals. This
necessitates between three and ®ve successive anaesthetics in
patients who are often elderly and have signi®cant co-morbidity,
particularly those being treated for endometrial carcinoma who
have previously been deemed un®t for surgery.

These patients may undergo treatment in remote, stand-alone
oncology units (such as ours), with no general medical backup on
site, and no resident anaesthetic cover or high dependency
facilities. In order to assess and optimize these patients, we
established a multi-disciplinary preoperative assessment clinic
some years ago. This has resulted in a signi®cant decrease in
cancellations and utilization of in-patient beds. The use of
concurrent chemotherapy and external beam treatment sometimes
results in patients approaching the nadir of serial blood counts
around the time the ®rst anaesthetic is required. It is of paramount
importance to consider the implications of myelosuppression, and
the possibility of neutropenic sepsis at the time of intracavity
therapy.

We favour a propofol-based i.v. anaesthetic technique (or
appropriate regional or local anaesthesia). We have not found pain
to be a signi®cant problem during, or after, high dose intracavity
treatment. Severe pain is unusual and the possibility of
progressive pelvic disease must always be considered in this
situation. The treatment takes place in isolated rooms with
radiation shields to minimize the exposure of staff to radiation,
and the duration of treatment varies depending on the type of
machine used. The purchase of an appropriate closed circuit
television system for remote monitoring constitutes a signi®cant
capital cost. If general anaesthesia is used, it is important to
achieve a steady state before treatment is commenced, as
interruptions may necessitate recalculation of the radiation dose
and unnecessary prolongation of treatment.

The authors have not mentioned brachytherapy for carcinoma
of the prostate in their review. This modality is increasingly being
used as treatment for locally con®ned disease. Subarachnoid block
provides good conditions for radioactive seed implantation, which
is a team effort involving input from the medical physics,
oncology, radiology, nursing and anaesthetic departments.

There is currently great interest in the use of magnetic
resonance imaging in the planning and administration of
brachytherapy for gynaecological cancers. If computerized
treatment planning takes place prior to treatment, the patient
may have to be anaesthetized for some hours, even for high dose
rate treatment. Typically, an epidural anaesthetic will be required,
together with monitoring equipment suitable for use within a
magnetic resonance scanner.

I. R. Appadurai
L. Hanna
Cardiff, UK

EditorÐWe thought the review article on pelvic radiotherapy1

was well pitched and informative for those who have little
experience of the ®eld. As these types of treatments are only
performed at limited cancer centres in the UK, it is possible that
many anaesthetists will not encounter such procedures in their
training. One of us (JFH) had not done so before she was allocated
the `selectron list' as one of her ®xed sessions, and initially was
ignorant of the train of events for these patients once they had the
metal applicators inserted under general anaesthetic. The patients
move from theatre into the depths of the oncology department for
their treatment, and postoperative follow-up is dif®cult due to the
duration of the radiotherapy and the enforced isolation of the
patient in a lead-lined room.

We would like to add spinal anaesthesia to the range of
anaesthetic techniques listed in the review for low dose rate
intracavity brachytherapy for gynaecological cancer (selectron
treatment). When JFH started this list, spinal anaesthesia was
reserved for patients with medical indications such as severe
respiratory disease, but feedback from patients and ward staff has
now led to it being our technique of choice.

Patients are premedicated with temazepam, acetaminophen and
a cup of tea 2 h before the procedure. The spinal mixture used is
0.5% heavy bupivacaine 3.5 ml plus diamorphine 500 mg; this
gives a satisfactory block to at least T10, which is required for the
cervical dilatation and uterine instrumentation. We use 27-gauge
Whitacre spinal needles to minimize the risk of postdural puncture
headache in these ambulatory patients, and have had no known
incidence of headache as yet. A diclofenac suppository (50±100
mg depending on the age and renal function of the patient) is
inserted before the rectal marker tube, and cyclizine (25±50 mg
depending on the age and frailty of the patient) and ondansetron 4
mg are given intravenously during the procedure. I.v. ¯uids are
started before the spinal block is performed, and continued until at
least the ®rst few hours of the selectron treatment. We prescribe
regular acetaminophen and diclofenac for the treatment period of
up to 20 h, with supplementary oral codeine or morphine tablets
for breakthrough pain. This technique has several advantages over
general anaesthesia.

(i) The patient does not require supplementary analgesia for
several hours and can easily tolerate the journey by trolley
back to the oncology department with the selectron applicators
in place.

(ii) The patient is ready to eat and drink as soon as her
applicator positioning in theatre is over, and is given a drink in
recovery.

(iii) The selectron treatment does not have to be delayed
because of slow emergence from general anaesthesia and the
requirement for prolonged observations.

(iv) The lower body motor block prevents the patient from
accidentally dislodging the applicators.

(v) There are far fewer unscheduled breaks in the selectron
regimen for administration of analgesia and antiemetics.

We agree with the authors that a combined spinal±epidural
technique with continuous epidural infusion would seem to be
ideal for this treatment. However, in our hospital the oncology
department is remote from the operating theatres, and the
selectron room (which is monitored by the nursing staff via a
television camera) makes close observation dif®cult except during
the 4-hourly scheduled breaks in treatment.

J. Fitz-Henry
S. Chan
Nottingham, UK
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