
Editorial 

“Everything bus its season, and there is u time jbr everything under the heaven” 

The wise King Solomon understood the complexities of the universe, and almost propheti- 
cally predicted the conclusions that we are beginning to arrive at during our 
lifetime. This is the season and the time for our specialty of ambulatory surgery and 
anesthesia to influence the present and shape the future of health care delivery. No longer 
is ambulatory surgery an option. Within the pages of this issue, and repeatedly reiterated 
in prior issues, is the forum to share the vast experiences touting the safety and quality of 
ambulatory surgery. Further attestation to our legitimacy is the formation of the 
International Association for Ambulatory Surgery (IAAS), that took place this year in 
Brussels. Anesthesiologists, surgeons, nurses, administrators, and government officials 
whose common interests in the provision of surgical and medical care on an outpatient 
basis were identified, forged ahead on an international level in order to provide colleagues 
with common ground for information sharing. Both the debate surrounding the conceptual 
validity of ambulatory surgery and the mission of the IAAS are featured in this issue. The 
future of any such an organization lies in the education and research that is disseminated 
to its recipients. A prime example of important clinical research, is the continued interest 
in perioperative management of pair and emesis. Featured in this issue are three articles 
that examine opioid and nonopioid treatment of pain following oral and dental surgery. 
Cost-effective rational selection should drive the decision when clinical efficacies are equal. 
And the debate continues. Also featured in this issue is the result of a multi-centered U.S. 
study assessing admissions following ambulatory surgery. The data shed light on the 
external and internal pressures that exist in the expanding ambulatory surgical practices. 
For those facilities that are still struggling with patient and procedure selection, this study 
identifies the variability in practice patterns - some admissions will always occur, and 
some should never occur. The U.S. experience highlights some of the problems that more 
fledgling institutions will face, and perhaps could be forearmed. 

It is truly hoped that scientific and scholarly efforts will continue to be shared through 
this journal, and that priority by government and industry resources to support meaningful 
clinical investigations and outcomes research will further encourage the proliferation of 
ambulatory surgery. Let us witness this “time and season? 

Rebecca S. Twersky 
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Modern concepts of acute pain generation emphasize that surgical trauma may lead to 
hyperexcitability of dorsal horn sensory neurones, resulting in amplification and prolonga- 
tion of postoperative pain; these effects may be reduced or eliminated by pre-emptive 
analgesics. Thirty patients undergoing day case general anaesthetic surgical removal of 
impacted mandibular third molar teeth were entered into a double-blind, placebo- 
controlled, randomized study and instructed on the use of the visual analogue scale (VAS) 
for pain assessment. Patients received one of three test solutions (tramadol 100 mg, ketoro- 
lac 30 mg or placebo) intravenously after anaesthetic induction and VAS scores were 
measured every 30 min for 2.5 h postoperatively. Results confirmed that preoperative 
administration of tramadol reduced pain experience postoperatively, compared with 
placebo; comparison with preoperative ketorolac revealed reduced pain scores during the 
later postoperative period, fewer patients requiring additional analgesics in the initial 
recovery period and a longer time before first dose ‘escape analgesia’. 

Key words: Day surgery, pre-emptive analgesia, postoperative pain 

Introduction 

Recent clinical studies have shown that patients often 
experience sub-optimal analgesia following surgical 
proceduresiX*; effective treatment of postoperative pain 
is a major priority for clinical research in surgical prac- 
tice, not only to improve patient comfort but also to 
ensure satisfactory outcome following the surgical stress 
responsej. Recent advances in our understanding of 
acute pain physiology have introduced the concept of 
pre-emptive anaIgesia4; analgesia administered prior to 
painful surgical stimuli is believed to prevent or reduce 
subsequent pain developments. 

Pathophysiological studies suggest that the nervous 
system does not modulate all pain in a fixed manner, 
but rather can respond to some stimuli with a degree of 
plasticity; once induced such neuroplasticity may 
sustain and magnify the pain experienceb. Surgical tissue 
damage leads to a dual phenomenon of central and 
peripheral nerve sensitization; central sensitization, 
mediated via N-methyl-D-aspartic acid (NMDA) recep- 
tors in the dorsal horn, prolongs and increases sensitiv- 
ity to noxious stimuli over an expanded receptive field 
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(hyperalgesia) and results in pain from previously 
innocuous stimuli (allodynia). Repetition of such 
stimuli leads to a progressively escalating degree of 
hyperexcitability termed ‘wind up’4. 

Peripheral sensitization, via chemical mediators such 
as leukotrienes, bradykinin, histamine, arachidonic acid 
metabolites and sympathetic activity, may occur at the 
site of injury and surrounding tissue leading to localized 
hyperalgesia4. 

Pre-emptive analgesia should therefore be possible 
with agents which interfere with such central and 
peripheral mechanisms. Indeed, premeditation with 
intravenous opioids has been shown to reduce post- 
operative pain, presumably by prevent.ing central sen- 
sitization, following orthopaedic and abdominal 
surgery7J. Similarly, non-steroidal anti-inflammatory 
drugs (NSAIDs) given before surgery have been shown 
to have postoperative analgesic effects9,iO. 

The surgical removal of impacted mandibular third 
molar teeth can result in intense postoperative pain”, 
and indeed, has become an internationally accepted 
clinical pain model. The aim of this investigation was to 
assess the extent of pain reduction after third molar 
surgery when either tramadol (an opioid centrally- 
acting analgesic) or ketorolac (NSAID) was adminis- 
tered intravenously preoperatively, compared with control 
groups, and to identify any significant adverse effects. 
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Materials and methods 

Thirty patients (22 female, 8 male; mean age 23 yr; ASA 
class I fitness) undergoing day case general anaesthesic 
surgical removal of impacted mandibular third molar 
teeth were, following local ethics committee approval, 
entered into a double-blind, placebo-controlled, ran- 
domized study and instructed on the use of the visual 
analogue scale (VAS) for pain assessment. 

Patients were randomly allocated to receive one of 
three test solutions (tramadol 100 mg, ketorolac 30 mg 
or placebo) administered as 10 ml over 1 min imme- 
diately after anaesthetic induction (5 min before 
commencement of surgery). A standardized anaesthetic 
regime (without the use of intraoperative analgesics) 
was utilized throughout and surgical procedures, which 
all required the removal of bone prior to tooth disim- 
paction, were similarly standardized and performed by 
the same surgeon. VAS pain scores were measured at 
30, 60, 90, 120 and 150 min postoperatively; soluble 
ibuprofen 400 mg was made available as ‘escape 
analgesia’. 

Respiratory function was assessed by pulse oximetry 
measurement of haemoglobin oxygen saturation levels 
intraoperatively, continuously postoperatively for 10 
min and then at 1.5 and 30 min postoperatively. 
Similarly, intraoperative recordings were made of pulse 
and blood pressure and any significant changes in pulse 
rate or blood pressure noted. 

Any other adverse effects were also recorded, such as 
excessive bleeding intra- or postoperatively and the 
occurrence of nausea and vomiting during the recovery 
period. 

Results 

Figure 1 confirms that VAS pain scores were highest for 
the placebo group throughout the postoperative period; 
whilst pain experience for all three groups was similar in 
the initial postoperative period, tramadol patients 
demonstrated significantly lower pain scores between 90 
and 150 min postoperatively. Statistical comparison at 
120 min, for example, revealed a significant reduction in 
pain scores between tramadol and placebo groups (P = 
0.02; Wilcoxon’s non-parametric testing). 
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Figure 2. Use of escape analgesia. 

Figure 2 illustrates that more placebo patients 
required ‘escape analgesia’ throughout the postopera- 
tive period than either ketorolac or tramadol patients, 
whose demands for additional analgesia were very 
similar, except during the first 60 min postoperatively 
when slightly more ketorolac patients required ‘escape 
analgesia’. 

Table 1 demonstrates that the mean time to receiving 
‘escape analgesia’ was shortest for the placebo group 
(53 min) and longest for the tramadol group (66 min). 

Figure 3 compares haemoglobin oxygen saturation 
intraoperatively and postoperatively for the three exper- 
imental groups. Whilst there were no significant differ- 
ences in respiratory function between placebo and 
tramadol patients, statistical analysis confirms that at 
15 min post-operation the ketorolac patients exhibited 
significantly lower oxygen saturations compared with 
the placebo group (P = 0.03; Wilcoxon’s non-para- 
metric testing). 

Table 1. Time to first does escape analgesia 

Placebo group 

Ketorolac group 

Tramadol group 

Mean time Range 
(min) (min) 

53 IO-150 

60 25-140 

66 30-150 

Figure 1. Pain scores. Figure 3. Oxygen saturations. 
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Adverse effects were recorded in each experimental 
group: 300/;, of the placebo patients demonstrated signi- 
ficant increases in heart rate and/or blood pressure 
during the surgical procedure; significant change was 
deemed to occur if the heart rate increased by >40 beats 
per min or the diastolic blood pressure rose to 100 or 
above. Such changes were presumed to result from 
inadequate intraoperative analgesia. Thirty per cent of 
ketorolac patients were noted to bleed excessively intra- 
operatively, whilst a further 10% bled excessively during 
the postoperative period. Sixty per cent of tramadol 
patients reported dizziness between 120 and 150 min 
postoperatively; this contrasts with 0% for the placebo 
group and 20% for the ketorolac group (at 30-60 min 
postoperatively). 

Discussion 

Tramadol is a centrally acting analgesic of the opioid 
agonist type that can relieve moderate to severe pain 
and has been demonstrated to be an effective postoper- 
ative analgesicQl3. In comparison to other centrally 
acting agents, negligible respiratory depressant activity 
has been reported!? other side-effects such as constipa- 
tion, impaired micturition, euphoria and dependency 
are believed to be rare. 

Immediate relief of acute postoperative pain requires 
parenteral analgesic administration and 100 mg 
tramadol has been shown to be the optimal dose14. In 
this study tramadol 100 mg was administered intra- 
venously as a centrally acting pre-emptive agent prior to 
third molar surgery and provided improved pain relief 
compared with placebo, although this effect appeared 
most significant between 90 and 150 min post-surgery. 
Fewer tramadol patients required ‘escape analgesics’ 
throughout the postoperative period, compared with the 
placebo group; such reduction in the consumption of 
escape medication following tramadol administration 
has been reported previously14. 

Pulse oximetry assessment of respiratory function 
revealed no significant depressant effects of tramadol, 
either intraoperatively or in the immediate postopera- 
tive period. compared with placebo patients, which 
supports previous reports of negligible respiratory 
depression”; this is clearly advantageous for patients 
undergoing surgery of the upper aerodigestive tract or’ 
a day-stay basis. 

The main disadvantage of tramadol in this study was 
the high incidence of reported dizziness, especially 
common between 120 and 150 min postoperatively. 
Dizziness, nausea and trembling are amongst the recog- 
nized side-effects of tramadoll6; their occurrence 2 h 
post-surgery might well limit the usefulness of this agent 
for day-case patients likely to be discharged 2-3 h post- 
operatively. 

Ketorolac is a non-steroidal anti-inflammatory agent 
recommended for short-term management of moderate 
to severe, acute postoperative pain, and which exhibits 
no opioid related side-effects’7,1x; its peripheral mode of 
action is to inhibit the cycle-oxygenase enzyme system 

and hence prostaglandin synthesis, The analgesic effi- 
cacy of ketorolac has been demonstrated to be compa- 
rable to morphine and superior to ibuprofen, 
paracetamol or codeine preparations/combinations in 
recent clinical trials19-2’. In this study patients received 
30 mg ketorolac intravenously in the immediate preop- 
erative period and exhibited reduced pain scores 
throughout the observed period and required less 
‘escape analgesics’ compared with control patients. 
although in the latter postoperative period patients 
receiving tramadol experienced least pain. 

Recent reports, however, have emphasized potentially 
serious and even fatal adverse reactions associated with 
the use of ketorolac, including gastrointestinal ulcera- 
tion and haemorrhage, renal impairment and anaphy- 
laxis22. Recommendation has thus been made to reduce 
the parenteral starting dose to 10 mg, with subsequent 
doses of 10-30 mg available at 46 hourly intervals. 

Forty per cent of patients receiving preoperative 
ketorolac were reported to exhibit excessive bleeding 
either intraoperatively or immediately postoperatively; 
ketorolac is known to inhibit platelet aggregation and 
prolong bleeding time and postoperative wound haem- 
orrhage has been reported following perloperative 
parenteral usei7. Strict haemostasis is an important 
principle in day-case surgery and the potent anti-platelet 
effects of NSAIDs have previously been cited as poss- 
ible contraindications in their perioperative useZZ-?‘. 

It is interesting that pulse oximetry confirmed a 
reduction in oxygen saturation in patient<, receiving 
ketorolac 1.5 min postoperatively because it is currently 
believe that NSAIDs do not cause respiratory depres- 
sion*‘; despite statistically demonstrated significance, 
the clinical relevance of a mean oxygen saturation of 
96% (range 94.98%) compared with 98% for control 
patients (range 97-999/o) remains questionable. 

Recent reports have suggested that NSAlDs may also 
exhibit, in addition to their peripheral effects. central 
mechanisms of action on dorsal horn noziceptors? 
possible synergistic effects comprising inacrivation of 
centrally-acting neuroactive substances tog&her with 
inhibition of prostaglandin synthesis may help explain 
the well reported efficacy of NSAID$ in managing acute 
postoperative pain”. 

It is therefore clear that preoperative admmistration 
of either tramadol or ketorolac reduces po>toperative 
pain experience following third molar surgery, although 
both agents demonstrated side-effects which n?;iy limit 
their usefulness for day-case surgery. 

The key question, however, in relation to pre-emptive 
analgesia is whether analgesic intervention before surgery 
is more efficient than the same intervention following 
surgery; further research is required in this particular 
area, together with additional studies to establish optimal 
selection and timing of analgesic administration 
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Satisfactory postoperative analgesia for intermediate day surgical procedures is a chal- 
lenge for anaesthetists. This prospective, randomized, double-blind study examined the 
efficacy of a new combined analgesic tablet for dental day cases. Codafen continus@ is an 
analgesic preparation containing ibuprofen controlled release 300 mg and codeine phos- 
phate normal release 20 mg. This combination was compared with diclofenac 75 mg for 
pain relief following day case extraction of third molar teeth. There were no differences 
between the two preparations with respect to the amount of analgesia provided as 
measured by categorical pain scores and the use of escape analgesia. The study confirmed 
that analgesia provided by codafen continus was as effective as diclofenac 75 mg and no 
serious side-effects were noted. 

Key words: Day surgery, dental, postoperative analgesia, non-steroidal anti-inflammatory drugs 

Introduction 

With the expansion of day surgery there is a need to 
develop and test safe analgesics for day cases. Codafen 
continus@ tablet (ibuprofen controlled release 300 
mg/codeine phosphate normal release 20 mg tablet) is a 
novel combination of controlled release ibuprofen and 
normal release codeine phosphate in a bilayer tablet 
which may be used to improve postoperative analgesia 
and reduce inflammation. After preliminary clinical use 
it was thought that this new formulation could repre- 
sent an improvement on previous oral analgesics and 
might be suitable for postoperative pain relief following 
day surgery. Ibuprofen has already been shown to have 
analgesic properties in the treatment of pain following 
dental surgery’. Furthermore, a greater analgesic effect 
had been reported with the combination of ibuprofen 
and codeine than either agent alonez. Removal of third 
molars under general anaesthesia may result in severe 
pain and local oedema. Audit of postoperative pain 
following this procedure within the Addenbrooke’s Day 
Surgery Unit (DSU) has revealed a need for improved 
analgesic medication for a period of up to 5 days after 
surgery. 

The aims of this study were to compare the effective- 
ness and tolerability of oral codafen continus with 
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diclofenac, a drug commonly used for the relief of post- 
operative pain in this group of patients. 

Methods 

The study was approved by the Local Research Ethics 
Committee and each patient gave informed consent. 
One hundred and six patients of physical status ASA I 
or II, scheduled to undergo day surgical removal of 
three or four third molar teeth under general anaes- 
thesia were recruited. The study was performed in a 
double-blind, placebo-controlled manner and all opera- 
tions were performed in the DSU. 

Patients were stratified by surgeon and gender and 
were then randomized to receive either diclofenac or 
codafen continus. The first dose of study medication 
(either 75 mg diclofenac or two codafen continus 
tablets) was given 2 h preoperatively with 50 ml of clear 
fluid and further identical doses were given at 12, 24 
and 36 h after the first dose. Breakthrough medication 
for pain consisted of paracetamol 0.5-I g 4 hourly as 
required to a maximum of eight tablets in 24 h. 

All patients were anaesthetized using a standard 
anaesthetic technique which included induction and 
maintenance of anaesthesia with propofol and alfen- 
tanil. Patients breathed 30% oxygen in nitrous oxide 
spontaneously via a laryngeal mask airway and moni- 
toring included non-invasive blood pressure, heart rate, 
ECG, inspired oxygen and end-tidal carbon dioxide 
concentration and pulse oximetry. Surgeons were asked. 



112 Ambulatory Surgery 1995; 3: No 3 

Table 1. Patient demography: age, height and weight, mean (SD) 

Codafen continus Diclofenac All 
patients 

Female Male All Female Male All 
n =36 n = 17 n = 53 n =34 n = 19 n = 53 n = 106 

Age 23.0 23.2 23.1 23.4 24.2 23.7 23.4 
(years) (4.89) (3.29) (4.41) (3.67) (4.01) (3.77) (4.10) 

Height 164.9 179.5 169.6 166.1 179.4 170.7 170.1 
(cm) (6.58) (6.37) (9.43) (6.43) (6.13) (8.96) (9.17) 

Weight 59.5 79.2 65.8 61.7 76.1 66.8 66.3 
(kg) (8.92) (10.23) (13.13) (8.86) (9.97) (11.51) (12.3) 

at the end of the procedure, to assess the degree of 
trauma caused by surgery. This parameter was 
measured using a 7 point categorical scale ranging from 
1 (no trauma) to 7 (severe trauma). 

The main outcome measures of analgesic efficacy 
were time to first request for analgesia, categorical pain 
scores and the use of escape analgesia. On discharge 
patients were invited to take home and complete a 
diary. In this they recorded their categorical pain scores 
(a 9 point scale was used where 0 represented ‘no pain’ 
and 8 represented ‘very severe pain’), consumption of 
escape analgesics and the presence and severity of side- 
effects at set times. These times were: 

1. prior to receiving the first dose of test medication, 
2. prior to induction of anaesthesia, 
3. on recovery from anaesthesia, 
4. on discharge from the DSU, 
5. at 8 h post-first dose, 
6. at the time of receiving the second dose of test 

medication, 
7. on waking on the next two mornings, 
8. prior to receiving the doses at 24 and 36 h post-first 

dose, 
9. at 48 h post-first dose. 

Drug tolerability was also recorded and the specific 
symptoms assessed were difficulty with breathing and 
concentration, constipation, drowsiness, dizziness, 
impaired energy, headache, nausea, insomnia, vomiting 
and weakness. All patients were requested to rate each 
of these symptoms on a five point severity scale (none, 
mild, moderate, severe or very severe). 

The pain intensity scores at each time point were 
assessed by analysis of variance taking into account the 
stratification of randomization by surgeon and patient 
gender. The total number of analgesic doses required 
throughout the study was also analysed using this 
model. The interval between recovery and the first dose 
of analgesic taken was analysed using the Wilcoxon 
rank sum test, and the incidence and severity of side- 
effect symptoms using Fisher’s exact test. Differences 
between the groups were judged to be significant if P 
~0.05. The trauma inflicted in removing the teeth was 
included as a co-variate. 

Results 

Of one hundred and six patients recruited to the study, 
four failed to return their patient assessment diaries and 
one was withdrawn from the study because of severe 
postoperative pain requiring parenteral opioids and 
admission to the inpatient ward. Table 1 shows no 
differences in demographic details between the two 
groups of patients studied. 

There were also no differences between the groups in 
duration of anaesthesia, time to immediate recovery as 
shown in Table 2, or surgical assessment of the degree 
of trauma as shown in Table 3. 

Assessment of ejficacy 

No difference in analgesic efficacy was demonstrated; 
the time of first postoperative analgesic requirement and 
the total number of doses of escape analgesics required 
during the study period being comparable between the 
two groups studied (Table 4). 

Again, as shown in Figure 1, there were no significant 
differences between the two treatment groups in pain 
intensity scores. Female patients had significantly higher 
pain scores than male patients throughout the study 

Table 2. Details of anaesthesia: duration of anaesthesia 
and time to recovery, mean (SD) 

Codafen 
con tinus 

n = 53 

Duration of anaesthesia 20.8 (10.4) 
(min) 

Diclofenac 

n = 53 

21.6 (9.41) 

Time to recovery 
(min) 

8.7 (5.3) 9.5 (5.4) 

Table 3. Amount of trauma caused by dental surgery: 
trauma score, mean (SD) 

Amount of trauma 

Codafen 
continus 

n = 53 

4.11 (1.5) 

Diclofenac 

n = 53 

4.08 (1.45) 
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Table 4. Time to first escape analgesia and total 
number of doses of escape analgesia received during the 
study period 

Codafen Diclofenac 
continus 

n = 53 n = 53 

Interval between 0.89 2.30 
recovery and escape (0.58-2.69) (0.79-4.5) 
analgesia in h, mean 
(25th and 75th centiles) 

Number of doses of 2.92 
escape analgesia received (2.15) 
per patient, mean (so) 

3.13 
(2.17) 

8 

0 IO 20 30 40 SO 
Time (h) af;er first dose 

Figure 1. Pain intensity scores. 

period. The amount of surgical trauma inflicted as 
assessed by the surgeon had some influence on the post- 
operative pain intensity scores at every measurement 
point from 8 h after the first dose of study medication 
(about 4 h postoperatively) to the end of the study period. 

Assessment of tolerability 

On recovery from anaesthesia, patients in the codafen 
continus group reported more weakness and difficulty 
concentrating than did patients in the diclofenac group 
(Fisher’s exact test P = 0.031 and P = 0.015, respec- 
tively). Patients in the codafen continus group contin- 
ued to report more weakness on assessment at discharge 
(P = 0.028), at 8 h post-first dose (P = 0.042), and prior 
to receiving the second dose of study medication (P = 
0.021). Thereafter there were no differences between the 
groups in the reporting of this symptom. Also there 
were no other significant differences between the groups 
in the reporting of other symptoms at any assessment 
time in the study. 

Discussion 

The National Health Service Management Executive 
Task Force Report on Day Surgery, 1993, stated that 
day surgery could now be considered the best option for 
50% of elective surgical cases5. At Addenbrooke’s, the 
department of oral and maxillofacial surgery is 
currently performing over 60% of its workload on a day 

case basis. In 1994, audit within this day unit showed 
that while 70% of patients had little or no pain post- 
operatively, 14% had moderate or severe pain in the 
recovery area6. There is therefore a need for continued 
research to identify the best analgesic regimen. 

Non-steroidal anti-inflammatory drugs (NSATDs) 
have been shown to demonstrate an opioid sparing 
effect after many types of surgery, including day case 
procedures, and the reduced use of opioids has been 
associated with particular advantages for day case 
patients, including earlier patient discharge7. 
Combination therapy with opioids, NSAIDs and local 
anaesthetic agents where appropriate is the logical way 
to prevent and treat postoperative pain whilst reducing 
the unwanted side-effects of each individual drug group. 
Although it is recognized that NSAIDs may be useful as 
analgesics after day case surgery, patients should be 
carefully screened if the well known side-effects of these 
drugs are to be avoided, e.g. bronchospasm. renal 
impairment, gastric irritation and haemorrhage. Audit 
in the Addenbrooke’s DSU in 1994 revealed that 
patients complained of more recovery room pain and 
that the use of NSAIDs was decreased as compared 
with the results from 19936. The reasons for this may be 
that several recent publications have highlighted the 
potential adverse effects of NSAID therapy4 s.9. There is 
wide variation in the relative toxicity of these drugs, 
however, and ibuprofen (the NSAID present in codafen 
continus) has an excellent safety record when compared 
to other drugs in this class4. Indeed, ibuprofen is now 
available as a non-prescription medicine in the UK. In 
addition, combination therapy with normal release 
preparations of ibuprofen and codeine have already 
been shown to be of value following oral surgery1+i2. 
Diclofenac has also been used effectively as an analgesic 
following dental surgeryj. 

We have shown that codafen continus is as efficacious 
as diclofenac for pain relief after dental day surgery. 
The dose of codafen continus used in the study (two 
tablets 12 hourly) is the recommended starting dose and 
may be increased to three tablets 12 hourly. The dose 
of diclofenac used, however, is the recommended 
maximum daily dose (150 mg in 24 h). While this study 
was not designed to demonstrate pre-emptive analgesia, 
the preoperative use of oral analgesics is logical in order 
that they may be effective during the reco\.ery period. 
This study did not demonstrate any adverse effects. in 
particular clinically significant bleeding, associated with 
the preoperative use of NSAIDs. Both drugs were well 
tolerated by fasting patients although the increased 
weakness postoperatively reported in thoce patients 
given codafen continus is difficult to explairl 

Finally, this study showed that the degree of surgical 
trauma associated with the extraction of rhird molar 
teeth influenced the severity of postoperative pain. 
Consideration should be given to the development of a 
surgical scoring system to predict the probable degree of 
surgical trauma involved in such extractions. This would 
enable improved day surgery patient selection and the 
optimization of postoperative analgesic prc~ioiols 
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The analgesic, recovery and cardiorespiratory characteristics of ketorolac trometamol, a 
non-opioid analgesic, were compared with that of fentanyl and a placebo when used intra- 
operatively during day case oral surgery. One hundred and twenty-seven patients were 
entered into a double blind randomized, placebo controlled study. The results of the AUC 
(area under the curve) analysis of postoperative pain scores showed that patients receiving 
ketorolac experienced significantly less pain than those in the placebo group (P = 0.001). 
Patients in the ketorolac group recovered more quickly, as measured by the Maddox Wing 
test, than those in the fentanyl group (P= 0.03 at 1.5 h). Analysis of adverse events reported 
showed that patients receiving fentanyl experienced significantly more episodes of apnoea 
intraoperatively than patients in the other two groups (P = 0.001). 

Key words: Ketorolac, day surgery, oral surgery 

Introduction 

In the UK there has been a large increase in the number 
of surgical procedures performed on a day case basis; a 
method recognized by the Royal College of Surgeons as 
a cost effective use of services’. Such a service demands 
that patients experience few complications during 
anaesthesia and surgery and that they recover promptly 
and are provided with adequate pain relief. 

Fentanyl is a short-acting opioid that is commonly 
used during day case surgery. Opioids are used during 
anaesthesia as part of a ‘balanced’ anaesthetic technique 
to provide analgesia. Ketorolac is a non-steroidal anti- 
inflammatory drug (NSAID) which has been shown to 
be an effective oral postoperative analgesic’. It is also 
available as an intravenous preparation and this study 
was designed to compare its effectiveness with fentanyl 
when administered at induction of anaesthesia. 

Methods 

One hundred and twenty-nine patients requiring surgi- 
cal removal of their lower third molars and/or upper 
third molars if appropriate were entered into a random- 
ized, double blind comparison of a single intravenous 
bolus dose of ketorolac, fentanyl or placebo. 

Randomization into three groups was carried out 
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using a computer generated set of random figures and 
standard exclusion and inclusion criteria were used 
when admitting patients to the study. All patients were 
of ASA type I or II fitness and had their surgery per- 
formed under general anaesthesia as day cases. 

Anaesthetic regime 

At induction all patients received propofol 2.5 mg kg-’ 
and suxamethonium 600 kg kg-‘. Patients were intu- 
bated using a nasotracheal tube and maintenance anaes- 
thesia was provided using either isoflurane 2.5% (range 
l-2.5%) or halothane 1.5% (range 0.5-20/C) together 
with a 2 : 1 nitrous oxide : oxygen gas mixture with a 
fresh gas flow of 6 1 min. 

Drug regime 

Immediately before the start of surgery, group I 
received ketorolac 30 mg, group II received fentanyl 100 
p,g and group III received an ethanolic isotonic solution 
of saline as placebo. All these drugs were administered 
as an intravenous bolus dose of 3 ml vol over 60 s. 

Postoperative rescue medication was packaged in a 
blind fashion and administered according to the entry 
code of the patient into the study in order that the 
patients who had received intravenous ketorolac at 
induction received oral ketorolac as rescue and patients 
who had received intravenous fentanyl or placebo 
received oral ibuprofen. 
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Statistics 

All tests were 2-tailed at the 5% significance level and 
examined differences between all pairs of treatments for 
the following clinical measurements. 

Clinical measurements 

Vital signs 
Continuous monitoring of pulse rate (beats per min), 
blood pressure (systolic/diastolic mmHg) using a 
Datascope Accutor I (Datascope Medical Company 
Ltd, Huntingdon, UK). 

Respiratory rate was monitored continuously using a 
capnograph. Oxygen saturation (SaOJ using an 
Ohmeda Biox pulse oximeter 3700E (British Oxygen 
Co. Distributors, Birmingham, UK). 

Pain severity 
Using a 10 cm visual analogue scale preoperatively (as 
baseline) and postoperatively at: 15, 30 and 45 min and 
1, 1.5, 2 and 3 h. 

The area under the curve from 15 min to 3 h was 
measured and compared using the Wilcoxon rank sum 
test. 

Time to rescue medication 
Analysis was performed using standard survival analy- 
sis methods and the median times to remedication esti- 
mated using the Kaplan-Meier estimator. 

Time to recovery 
Time to recovery was measured using the Maddox 
Wing test3 preoperatively (as baseline) and postopera- 
tively at: 15, 30 and 45 min and 1, 1.5, 2 and 3 h. 

Any adverse events were recorded. 

Results 

Demography 

One hundred and twenty-nine patients were entered 
into the study but two did not receive their study med- 

Table 1. Summary of vital signs 

ication and were withdrawn. The remaining 127 were all 
included in the safety analysis but two patients in group 
II were given postoperative analgesics outside the pro- 
tocol and one patient in group I did not receive the cor- 
rect amount of study medication. These three patients 
were thus withdrawn from the efficacy analysis. Results 
from 50 patients in group I, 47 in group II and 27 in 
group III were analysed. The groups were evenly 
matched for sex, age and weight and the median dura- 
tion of surgery was similar in all groups at just over 30 
min. Most patients (101) received maintenance anaes- 
thesia as isoflurane/N,O/O, the remainder (23) received 
halothane/N,O/O,. 

Vital signs 

A summary of the changes in vital signs can be seen in 
Table 1. Baseline signs were similar in all groups. 

Pulse rate and systolic blood pressure tended to 
increase during surgery but there were no significant dif- 
ferences in the median change between the groups. 
Oxygen saturation remained within acceptable limits 
throughout anaesthesia. 

Respiration tended to decrease during surgery. 
Patients in the ketorolac and the placebo group 
changed by -3 breaths and -6 breaths per min 
respectively. 

Patients in the fentanyl group however, behaved in a 
markedly different way. More than half of the patients 
receiving fentanyl experienced apnoea and thus the 
median value for minimum respiration rate in this 
group was 0 breaths per min. Hence the median change 
was -20 breaths per min, a significant difference 
from patients in the placebo and ketorolac groups 
(P = 0.001). 

Postoperative pain scores 

Analysis of the AUC values (15 min - 3 h) revealed that 
the pain experienced by patients in group I was less 
than that experienced by patients in group III and that 
this difference was statistically significant (P = 0.01). 

Systolic BP (mmHg) 
Baseline (median) 
Surgery max (median) 
Change (median) 

Pulse rate (beats min-‘) 
Baseline (median) 
Surgery max (median) 
Change (median) 

Ketorolac Placebo Fentanyl 

110 110 110 
128 133 130 

14 20 21 

76 78 76 
105 105 97 

29 26 19 

Respiration rate (breaths min-‘) 
Baseline (median) 
Surgery min (median) 
Change (median) 

Oxygen saturation (%I 
Range during surgery 

22 24 24 
19 18 0 
-3 -6 -20 

91-100 92-100 91-100 
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Table 2. Area under the VAS curve from 15 min to 3 h (mm) 

Ketorolac Placebo Fenranyl 

Number of patients 50 27 47 
Median 24.8 31.4 24.7 
Range 0.00-70.2 10.4-81.6 3.0-92.8 

Treatment comparisons (Wilcoxon rank sum test) 
Ketorolac YS fentanyl P = 0.27 
Ketorolac vs placebo P = 0.01 
Fentanyl vs placebo P= 0.14 

Table 3. Time to first postoperative remedication (min) 

Ketorolac Placebo Fentan yl 

Number of patients 50 27 47 
Estimated time* by which 75% patients remedicated 214.0 130.0 146.0 

*By Kaplan-Meier test. 
Treatment comparisons (Wilcoxon rank sum test) 

Ketorolac vs fentanyl P = 0.48 
Ketorolac vs placebo P = 0.73 
Fentanyl vs placebo P = 0.95 

There were no other significant differences between the 
treatments (Table 2). 

Time to rescue medication 

There was no difference in the overall shape of the sur- 
vival curves when these were examined using the 
Wilcoxon analysis (Table 3). 

Time to recovery 

At 1.5 h patients in group I were significantly more 
recovered as measured by the criteria of the Maddox 
Wing test than those in group II (P = 0.03). At 2 h the 
difference in recovery between these two groups 
approached significance again in favour of group I (P = 
0.06), no other treatment comparisons showed signifi- 
cance (Figure 1). 

Adverse events 

Eighty-seven adverse events were recorded for 66 
patients (Table 4). Of these events nine (10%) in group 
I, 44 (50%) in group II and eight (9%) in group III 

maddox wing measure 
2 

- Group I 

57% Gr,,up ,, 
Group III 

-10 
Preop 15 30 45 60 so 120 

time 

Figure I. Time to recovery (Maddox Wing). 

required action. It is suggested that if the treatment 
regimes were of equal efficacy then there would be the 
same proportion of actionable events in each study 
group. The observed proportions indicate a statistically 
significant difference (P = 0.01) in the number of events 
in each group and this is almost entirely due to the large 
number in group II, most of which were due to apnoea 
during the intraoperative period (Figure 2). Other 
adverse events were of small numbers only and there 
was no statistical difference in frequency between 
groups. 

Discussion 

The essence of day case surgery is that patients are dis- 
charged early and safely to their home environment. A 
good service aims for minimization of anaesthetic side- 
effects, few surgical complications and good postopera- 
tive analgesia. 

Patients receiving fentanyl throughout this study 
encountered more intraoperative adverse events in the 
form of apnoeic episodes than patients in the other two 
groups and it is suggested that since intervention was 
required for most of these events this is an undesirable 
effect of fentanyl. 

Due to its rapid onset and short duration of action 
fentanyl is often used in anaesthesia4. Others however, 
have expressed anxiety due to the degree of respiratory 
depression observed in patients receiving fentanylS and 
it has been noted that fentanyl may even produce such 
effects in the postoperative period6. This study supports 
some of these findings in that there was a significant dif- 
ference in the incidence of apnoea in the group of 
patients who received fentanyl perioperatively com- 
pared with those patients who received either ketorolac 
or placebo. Others have also used ketorolac during 
anaesthesia and have shown that no respiratory depres- 
sant effects are observed7. Murray et al. (1989) also 
showed that patients receiving ketorolac showed no 
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Table 4. Summary of adverse events 

Adverse event Group I No. of patients Group II No. of patients Group Ill No. of patients 

Pain 1 (5%) 1 (2%) 1 (8%) 
Apnoea 2 (10%) 30 (56%) 3 (25%) 
Hypoventilation 9 (43%) 5 (9%) 1 (8%) 
Nausea 1 (5%) 5 (9%) 2 (17%) 
Multifocal extrasystoles 1 (5%) 2 (4%) 2 (17%) 
Dizziness 1 (5%) 1 (2%) 1 (8%) 
Sore throat - - 
Vomiting - 4 (7%) - 
Bradycardia 1 (5%) 2 (4%) - 
Haemorrhage 2 (10%) 1 (2%) - 
Syncope 1 (5%) 1 (2%) - 

Bigemminy 1 (5%) 1 (2%) 
Headache - 

Ventricular extrasystoles - 1 (2%) 1 (8%) 

% pts experiencing apnoea 

Group I Group III 

treatment group 
Group II 

Figure 2. Frequency of occurrence of apnoea. 

1 

changes in heart rate and mean arterial blood pressure 
compared with a group receiving alfentanyl who experi- 
enced a fall in the value of both of these variables. 

In this study, blood pressure and pulse rate increased 
during surgery in all study groups. However there were 
no significant differences in the changes between 
groups. 

There was little difference in postoperative pain 
scores between the treatment groups, this was perhaps 
due to the relatively short duration of analgesic action 
of both active preparations when administered intra- 
venously. The AUC analysis showed that ketorolac pro- 
vided better pain relief than placebo and this may be 
useful as patients, once recovered, can be given an oral 
ketorolac regime before loss of analgesia from the intra- 
operative dose occurs. 

Examination of time taken to recovery as measured 
using the Maddox Wing test showed that patients who 
had received ketorolac were significantly more recov- 
ered than those who had received fentanyl at 1.5 h (P = 
0.03) and even by 2 h postoperatively the difference in 
recovery values still approached significance in favour 
of the patients receiving ketorolac (P = 0.06). This sug- 

gests that fentanyl may prolong recovery from anaes- 
thesia in the early postoperative period and this may 
ultimately lead to a delay in the discharge of patients. 

In conclusion, it is suggested that for patients under- 
going day case surgery where a rapid recovery time 
allied to good pain control is required, the use of intra- 
venous ketorolac during surgery may offer advantages 
over the current practice of administration of short and 
ultra-short acting opioid preparations. 
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Paediatric ambutatory anaesthesia 
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The tenth annual general meeting of the Society for 
Ambulatory Anesthesia was held on 27-30 April, 1995 
in Indian Wells, California, USA. The 2 h session 
addressed five different current concerns in paediatric 
ambulatory anaesthesia. 

The first lecture, entitled controversies with muscle 
relaxants, was presented by Dennis M Fisher MD of 
San Francisco, CA. Dr Fisher’s presentation was 
primarily concerned with the current controversy with 
the use of succinylcholine in paediatric anaesthesia. 
Dr Fisher reviewed the current US FDA labelling of 
succinylcholine and reminded the audience that this was 
the first instance when the FDA has agreed to re-revise 
a label for a drug within a period of 2 yr. The current 
label for succinylcholine includes a ‘boxed warning’ 
which indicates that the use of the drug can be associ- 
ated with cardiac arrest in a small number of patients 
due to hyperkalaemia. 

Dr Fisher, who is known to take the position that 
succinylcholine should not be used in children, reviewed 
the current understanding of the potential problem of 
succinylcholine being associated with malignant hyper- 
thermia especially when a volatile anaesthetic such as 
halothane is also administered. He also indicated that 
there may be up to 1% incidence of masseter muscle 
rigidity which can, in some patients, be associated with 
malignant hyperthermia. Dr Fisher noted that when an 
intravenous anaesthetic such as sodium thiopentone is 
used, the incidence of masseter muscle spasm is greatly 
decreased. Dr Fisher also emphasized that cardiac 
arrest due to hyperkalaemia was mostly observed in 
a small number of patients with an undiagnosed 
myopathy. 

Dr Fisher presented data to indicate that with the 
availability of the newer intermediate- to short-acting 
muscle relaxants, namely mivacurium and rocuronium, 
the need for succinylcholine in his own practice is virtu- 
ally nil. He indicated that the very brief duration of 
mivacurium makes it his drug of choice for elective intu- 
bation, and that the short onset time of rocuronium 
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makes it his drug choice for rapid sequence inductions 
in infants and children. (Editor’s comment: rocuronium 
is not universally accepted as a substitute for succinyl- 
choline for rapid sequence inductions.) 

Dr Fisher then presented data to review attempts at 
finding drugs that can be effective intramuscularly to 
replace succinylcholine. Currently succinylcholine is the 
only drug that has been known to be clinically effective 
following intramuscular administration and has a quick 
onset. Mivacurium has been found to be disappointing 
in that regard because it has a very long onset time even 
with extremely high doses. Dr Fisher indicated, however, 
that im rocuronium may be a useful drug for that 
purpose because twitch and ventilatory depression can 
occur in approximately 2 min, which would make the 
drug clinically useful for intramuscular administration. 

The second lecture dealt with the issue of fasting 
before or after surgery. This was presented by Dr Mark 
Schreiner MD from the Children’s Hospital of 
Philadelphia. 

Dr Schreiner reviewed the current literature and indi- 
cated that for the past 5 yr or so clinical investigators 
began to question the necessity for a prolonged pre- 
operative fast. Numerous studies have shown that inges- 
tion of clear liquids up to 2 or 3 h before surgery had 
no deleterious effect on gastric emptying time, and no 
increased risk of pulmonary aspiration, The main 
benefit of drinking clear liquids before surgery was that 
it made the wait for surgery more tolerable and pleasant 
for the children. With that practice followed since 19X9 
in his hospital, over 40 000 children have been anaes- 
thetized after 2 h of fasting. He was not aware of any 
complications as a result of the shortened fast. 

Dr Schreiner then addressed the current practice in 
his institution of keeping children NPO after surgery. 
He indicated that vomiting is the most common post- 
operative complication of anaesthesia and surgery, and 
it is one of the main reasons why patients are not 
discharged home soon following high risk procedures 
such as eye muscle surgery, orchiopexy and so on. He 
reviewed studies performed in his institution indicating 
that children who are forced to drink fluids before they 
are allowed to go home have more vomiting and there- 
fore stay in the hospital longer than children who are 
kept fasting and are allowed to drink only when they 
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request to do so. He therefore advocates that otherwise 
healthy elective ambulatory patients drink clear liquids 
up to 2 h before surgery, get proper intravenous hydra- 
tion during the perioperative period, and are then 
encouraged to remain fasting after surgery so that there 
is minimal vomiting and no delay in discharge home. 

The third lecture dealt with premedication/preinduc- 
tion techniques in paediatric ambulatory patients and 
was presented by J Lance Lichtor MD from the 
University of Chicago. 

Dr Lichtor started by addressing the issue of pre- 
operative screening that should be conducted before the 
day of surgery. He indicated that the methods of screen- 
ing can include telephone calls to the patients and 
parents at home or a visit and tour of the facility some 
time prior to the day of surgery. He quoted studies 
showing that the rate of cancellation of elective surgery 
is significantly lower in patients who undergo this kind 
of screening than in patients who are not screened. Dr 
Lichtor also reviewed the reasons for cancellation on 
the day of surgery. These included upper respiratory 
infection (URI), wheezing, fever of unknown aetiology 
and violation of NPO status. He also indicated that 
there is a continuing controversy about the need for 
preoperative haematocrit determinations in these 
patients and he is of the opinion that haematocrit is a 
test that should only be done when there is a medical 
indication for its performance. For example, patients 
with a history of prematurity who are undergoing 
surgery shortly after birth, since in these patients low 
haematocrit can predict postoperative apnoea. 

Dr Lichtor then reviewed the use of premeditation in 
ambulatory patients. He indicated that premeditation is 
usually used to minimize separation anxiety and to 
facilitate the induction of anaesthesia. Currently the use 
of oral midazolam in a dose of 0.5 mg kg-t orally is a 
fairly popular technique in the United States. Because 
of its very bitter taste, midazolam should be mixed with 
a sweet solution such as liquid Tylenol or melted frozen 
fruit juices. Currently the oral transmucosal fentanyl 
citrate preparation known as Oralet is becoming avail- 
able for preoperative administration in children. 
Although it results in sedation 25-30 min following its 
consumption, there are some opioid-related side-effects 
such as increased nausea, vomiting, itching, etc. With 
Oralet, postoperative analgesic requirements are 
decreased. Dr Lichtor also reviewed the use of antieme- 
tics in ambulatory patients. He indicated that although 
droperidol in a dose of 50-70 ug kg-’ is useful to control 
postoperative nausea and vomiting, it results in a high 
incidence of sedation which can delay discharge from 
the hospital. Metoclopramide continues to be a very 
popular drug for that purpose and has few side-effects. 
Other drugs such as ondansetron are now available and 
are extremely effective in combating nausea and vomit- 
ing, however they are significantly more expensive than 
droperidol. 

The fourth lecture addressed the role of parents in 
paediatric ambulatory anaesthesia and was presented 
by Raafat S Hannallah MD from Children’s National 

Medical Center in Washington DC. Dr Hannallah 
noted that although the issue is still controversial, the 
practice of allowing parents to be present during the 
induction of anaesthesia in their children is becoming 
fairly popular in the US at the present time. Actually, 
when he asked for a show of hand, approximately 80% 
of the attendees at the meeting indicated that they 
would consider allowing parents to be present during 
anaesthesia induction in children. The presence of 
parents is claimed to decrease the anxiety of the chil- 
dren, especially pre-schoolers, at the time of induction 
and therefore minimize the use of preoperative sedation 
in these patients. Dr Hannallah indicated that there are 
some institutions where there are special induction 
rooms to allow the parents to be present during induc- 
tion without having to change into hospital attire which 
is less threatening for the children and much more 
convenient for the parents. Alternatively, when induc- 
tion rooms are not available, many practitioners allow 
the parents to change into OR attire or wear a coverall- 
type gown and actually accompany the children into the 
operating room itself and be present during induction. 
With this approach the parents can be present during 
any kind of induction, for example, intravenous, inhala- 
tional, and so on. In some places where parents are not 
generally allowed to be present during the actual induc- 
tion, the anaesthesiologist may allow the parents to be 
present during the administration of preinduction 
drugs. The most common and most popular technique 
for that purpose is either rectal methohexital, rectal or 
nasal administration of midazolam in a holding area 
that is outside the operating room suite and is equipped 
with a source of oxygen and a bag and mask. The 
parents can be present until the child starts to fall asleep 
and is wheeled into the operating room to continue the 
induction. Dr Hannallah reviewed the studies that 
showed that the presence of the parents actually 
decreased anxiety and crying during the induction of 
anaesthesia. There is very little evidence, however, that 
there are any long term benefits in children who have 
their parents with them during induction or long-term 
psychological complications in children who did not 
have their parents with them during the induction. 

Some authors have indicated that parents who are 
extremely anxious should not be encouraged to accom- 
pany their children during induction. Those who are 
invited to watch their children must be told exactly 
what to expect and must agree to leave the induction 
area if so asked by the anaesthesiologist. Very anxious 
parents can actually result in increased anxiety in their 
children and should not be allowed to be present. 

The last presentation in that session was by Steven C 
Hall MD who is from the Children’s Memorial Hospital 
in Chicago. That session dealt with postanaesthesia care 
units (PACU) in paediatric patients. Dr Hall discussed 
the problem of the child who has delayed emergence. 
He indicated that beyond the usual catastrophic causes 
of hypoxaemia, airway obstruction, pneumothorax, 
metabolic disturbances, hypothermia is a commonly 
overlooked cause of delayed emergence in children. He 
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emphasized the need for keeping infants and children 
warm during surgery. 

Dr Hall also indicated that there is a wide variability 
in children’s response to the anaesthetic agents. Some 
children awake immediately while others are slow to 
respond and take longer to become completely alert. He 
also indicated that younger children tend to wake up 
and then nap for the rest of the day and although there 
is a great emphasis in our system on having children 
‘street ready’ as quickly as possible after surgery, it 
should be remembered that the normal response of 
some children to the stresses of hospitalization and 
surgery would be to nap. He suggested that in those 
instances we try to resist efforts to arouse the child 
prematurely. 

Dr Hall then addressed the problem of a child with 
emergence delirium. He indicated that when this occurs 
it can be due to potentially hazardous and treatable 
conditions that should be evaluated first, such as hy- 
poxaemia, hypoventilation, acidosis, hypotension and 
increased intracranial pressure. Once these life-threaten- 
ing conditions are eliminated the other possibilities 
can be pain or fear and these should be considered. 
Pain should be treated as aggressively as possible. 
Awakening in a strange environment may also result in 
agitation. Lastly, agitation may be related to agents 
given in the operating room. For example, the use of 
scopolamine or the new inhalational agent desflurane 
may be associated with such a response. 

Dr Hall then discussed the problem of a child with 
postintubation croup, which is more common in chil- 
dren than it is in adults because of the narrowness of 
the airway at the level of the cricoid. Postintubation 
croup usually becomes symptomatic within the first 

hour after extubation. It characteristically presents with 
a barky cough, retractions and tachypnoea. The initial 
therapy is usually humidified oxygen with face mask. 
Nebulized racemic epinephrine is commonly adminis- 
tered by face mask to vasoconstrict the laryngeal 
mucosa. Because of the short duration of action, the 
patient must be examined after 1 h to see if there has 
been a rebound re-occurrence of oedema and obstruc- 
tion. Although a single treatment is usually adequate, 
there may be a need to repeat racemic epinephrine and 
some children may require admission to the hospital for 
overnight observation if the need for treatment persists. 

Finally, Dr Hall addressed the problem of the risk of 
postanaesthetic apnoea in premature infants. He mdi- 
cated that although several studies have shown that 
infants who are born prematurely continue to have a 
risk of apnoea until they are 44 to 36 weeks postcon- 
ceptual age, recent examination of the same data 
suggests that if we are to decrease the risk of post- 
discharge apnoea significantly it may be necessary to 
admit to hospital infants who are born prematurely. if 
their age at the time of surgery is less than 55 weeks 
(postconceptual age). Central nervous system stimulants 
such as intravenous caffeine have been shown to result 
in a significant decrease of apnoea in these high risk 
infants. Although the results of these studies are encour- 
aging, only small numbers of patients have been studied 
and confirmation will be needed before c&rffeine can 
always be assumed to be effective. In most practices, 
even if caffeine is administered intravenouslv to prevent 
postoperative apnoea, infants with a history of prema- 
turity who are still under 55 weeks postconceptual age 
are still admitted to the hospital for postoperative moni- 
toring for apnoea and bradycardia. 
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The objective of this study was to determine the efficacy of intravenous (iv), low-dose 
propofol for the treatment of postoperative emesis in children. We performed a random- 
ized, prospective, double-blind, placebo-controlled investigation in the ambulatory surgical 
unit on 90 healthy children, aged 1-16 yr following elective, outpatient surgery. After an 
episode of postoperative vomiting, patients were randomized to receive iv propofol, 0.25 
mg kg-‘, or an equivalent volume of 10% lipid emulsion (Intralipide). A second dose of study 
drug was administered if emesis recurred. All episodes of emesis and postinjection seda- 
tion scores following study drug administration were recorded. The study was terminated 
after analysing the results of 45 children in each group. There were no complications in 
either study group. We concluded that propofo10.25 mg kg-’ was not an effective treatment 
for postoperative emesis in healthy children undergoing elective outpatient surgery. It is 
possible that increasing the dose and/or the duration of administration may improve 
propofol’s ability to treat postoperative emesis in children. 

Key words: Anaesthesia: paediatric; complications, postoperative: vomiting; antiemetic: propofol 

Introduction 

With an incidence of 20-33%, emesis is the most 
common postoperative complication in paediatric 
ambulatory patientsr2. Not only is it bothersome 
because of its unpleasant and oftentimes painful nature, 
but it may contribute to parental and patient anxiety, 
dehydration, post-tonsillectomy rebleeding, and is the 
main cause of unanticipated overnight admission for the 
ambulatory surgical unit*,‘. 

A variety of agents may be used to treat postopera- 
tive emesis in children. These include trimethobenza- 
mide, prochlorperazine, metoclopramide, droperidol 
and serotonin antagonists such as ondansetron. These 
agents have varying degrees of effectiveness and some 
are associated with unacceptable side effects, such as 
excess sedation and extrapyramidal movements. A more 
effective strategy might be to prevent postoperative 
emesis by administering antiemetics before certain high 
risk surgical procedures such as tonsillectomy4 or stra- 
bismus repai9. However, routine prophylaxis will 
invariably expose some children to potential risks and 
additional expense and will not be effective in all cases 
anyway. Recent studies in the paediatric population 
have demonstrated that propofol, when used for induc- 
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tion or maintenance of general anaesthesia, decreased 
the incidence of postoperative emesis by as much as 
5O%6,7. In adults, propofol was superior to placebo in 
treating postoperative nausea and vomiting8 and is 
postulated to possess direct antiemetic activity8,9. 

The objective of this prospective, randomized, 
double-blind, placebo-controlled study was to deter- 
mine the efficacy of intravenous (iv), low-dose propofol 
for the management of postoperative emesis in children 
undergoing elective, outpatient surgery. 

Methods 

Healthy (ASA I and II) children, aged 1-16 yr who had 
indwelling intravenous catheters inserted while undergo- 
ing elective, outpatient surgery were eligible to partici- 
pate. Exclusions included children with a known allergy 
to propofol or its constituents (egg products), having 
any pre-existing systemic disease, taking medication 
affecting the upper gastrointestinal tract. or greater 
than 150% ideal body weight. Written and verbal 
informed consent was obtained from parents and chil- 
dren (where appropriate). Prior approval was obtained 
by the Research Subjects’ Review Board of Strong 
Memorial Hospital. 

Preoperative fasting, premeditation, intraoperative 
fluids and anaesthetic management were not dictated by 
the study. After an episode of vomiting or retching in 
the postanaesthesia care unit (PACU) or ambulatorv 
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surgical unit (ASU), children were randomized to 
receive either iv propofol 0.25 mg kg-‘, or placebo (10% 
lipid emulsion - Intralipid@). Intralipid by itself does 
not possess antiemetic propertieslO. Lidocaine I”/0 was 
added to each study syringe in an equal volume as the 
study medication (equivalent to 0.25 mg kg-’ lidocaine) 
to prevent pain on injection of propofol’l. The study 
medications were computer-randomized and provided 
to us by the clinical pharmacy in coded syringes. One of 
the authors (AAB) was a blinded observer and recorded 
a sedation score (adapted from Borgeat et al.8) before 
and 60 s after injection (1 = fully awake; 2 = somnolent 
- responds to verbal stimulation; 3 = somnolent - 
responds only to tactile stimulation; 4 = asleep - 
responds only to noxious stimulation). The times of all 
subsequent episodes of emesis were recorded. If a 
second episode of vomiting occurred, a second dose 
from the same syringe was administered and sedation 
scores were recorded as before. Additional emesis was 
treated using other antiemetics as prescribed by the 
surgical or anaesthetic care team. Patients were 
discharged according to routine age-appropriate 
discharge criteria and were not required to drink before 
going home. All parents were telephoned the following 
day to determine the incidence and times of emesis 
following discharge. The following patient characteris- 
tics and anaesthetic or surgical factors were determined: 
age, sex, weight, type of surgery and whether opioids or 
reversal agents were administered. 

To determine differences between the propofol and 
placebo groups, statistical analysis was performed using 
the Mann-Whitney U test for nonparametric interval 
data and 2 and Fisher exact analysis for nominal data. 
A P value ~0.05 was taken to indicate statistical signif- 
icance. All statistical calculations were performed by 
SigmaStat statistical software for Windows (Jandel, San 
Rafael, CA). 

Results 

Ninety patients were enrolled after being identified as 
having either vomited or retched while in the ASU. 
Table 1 lists the patient characteristics and Table 2 
compares the types of surgery performed in the two 
groups. Nearly all children received oral midazolam 
premeditation and most had induction of anaesthesia 
using inhalation anaesthesia with halothane and nitrous 
oxide. Eight children in the control group and five chil- 
dren in the propofol group received propofol as part of 
their anaesthetic management (P = 0.4). Initial success 
(defined as lack of recurrent emesis within 30 min) after 
the first dose of study drug was achieved in 38 patients 
(84%) who received propofol and 35 patients (78%) who 
received placebo (P = 0.4). Twenty-one patients (47%) 
who received propofol and 16 patients (36%) who 
received placebo were completely emesis-free after the 
first dose (P = 0.3). The median time to relapse was 22 
min after receiving propofol and 24 min after placebo 
(P = 0.6). Initial success after the second dose of study 
drug was achieved in 20 of 24 patients (83%) who 

Table 1. Patient characteristics 

Propofol 

i&e (yr)* 
45 

5.7 + 3 
Weight (kg)” 23.5 r 12.3 
Sex (M : F) 29: 16 
Opioids (Y : N) 35: 10 
Muscle relaxants (Y : NJ 36 : 9 
Reversal agents (Y: N) 17: 28 

Control 
- ..~~ - ~~_ 

45 
6.7 + 3.4 

25.8 2 11.2 
28: 17 
36 : 9 
33: 12 
19:26 

* Mean+SD. 
There were no statistically significant differences between the groups 

Table 2. Types of surgery 

Propofol Control 

ENT 30 27 
Ophtho 0 3 
Dental 3 2 
GeneraVGU 8 8 
Peripheral 4 5 

P 93.5 for 2 x 5 table ($1. 

received propofol and 23 of 29 patients (80%) who 
received placebo (P = 0.7). Following the second dose 
of study drug, 12 of 24 patients (50%) who received 
propofol and 9 of 29 patients (31%) who received 
placebo were completely emesis free (P = 0.2). The 
median times to relapse after the second dose were 25 
min in the propofol group and 40 min in the placebo 
group (P = 0.2). When the results from the two doses 
were combined, 20 children (44%) who received placebo 
had subsequent emesis as opposed to only 12 children 
(27%) who received propofol. This difference 
approached statistical significance (P = 0.07). When 
only those children who received intraoperative opioids 
and only those who received reversal agents (neostig- 
mine in all cases) were analysed separately, the similar- 
ities in responses remained between the propofol and 
placebo groups. Of 68 total injections of propofol, 9 
children (13%) had an increase in their sedation score as 
compared with 7 of 67 (10%) injections of placebo (P = 
0.6). There were no apparent complications in either 
study group. 

Our study in children was initiated following a report 
by Borgeat et al. who demonstrated that propofol 
successfully alleviated postoperative nausea in adults8. 
However, they too demonstrated that emesis relapse 
rates within 30 min were similar for both propofol and 
placebo groups. While Borgeat et al. lumped together 
nausea and vomiting to arrive at a 60 s postinjection 
improvement score, we did not attempt to identify or 
treat nausea. If propofol is more effective in alleviating 
nausea than vomiting in children, we would not have 
identified this. 

It is possible that 0.25 mg kg-’ of propofol was too 
low a dose to demonstrate an antiemetic effect in our 
paediatric patients. Propofol requirements for induction 



and maintenance of general anaesthesia are increased in 
the paediatric population Qi3. A larger dose may result 
in a stronger antiemetic effect. Although not statistically 
significant, more patients assigned to receive propofol 
had ultimate relief from subsequent emetic episodes, 
indicating that propofol may be more successful if used 
in larger doses or administered over a longer time 
period. A dose-response study would be useful to delin- 
eate this phenomenon and to measure the dose at which 
side effects (e.g. sedation) occur. 

Lidocaine, 0.25 mg kg-‘, was added to both the propo- 
fol and placebo syringes to mask the pain associated 
with the injection of propofol. Lidocaine decreases the 
incidence of postoperative emesis in children undergo- 
ing strabismus repair but in larger doses than those 
given to our patients’“. Since lidocaine was added to 
both treatment groups it is unlikely that its administra- 
tion appreciably affected the results. 

Caution should be used when interpreting a negative 
study such as this. It is entirely possible that a type IT 
statistical error occurred, in that 90 patients may have 
been too small a sample to detect significant differences 
between the groups. However, since analysis of the 
results on 90 patients showed no clinically significant 
decrease in emesis with propofol, we decided not to 
enroll more patients (even though doing so may have 
resulted in a statistically significant difference) so that 
more effective antiemetics could be used in our paedi- 
atric patients. Based on a method proposed by Detsky 
and Sackett with which to assess negative trials, 90 
patients was sufficient to exclude a true risk reduction 
of 25%“. 

In summary, we found that the administration of 
propofol 0.25 mg kg-‘, to treat postoperative emesis in 
children, was not associated with a decrease in subse- 
quent emetic episodes. On the basis of our results, we 
recommend that future investigations assess higher dose 
regimens of propofol and/or longer durations of admin- 
istration. 
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Despite the growth of ambulatory surgery, little information is available concerning 
patients’ recovery following discharge. The purpose of this study was to determine the 
incidence and severity of postoperative pain and pain-related outcomes such as sleep and 
activity disturbance following a wide variety of ambulatory surgical procedures. Second, 
this study attempted to identify a correlation between preoperative and intraoperative 
variables and the level of postoperative pain experienced after discharge. One hundred and 
eighty-nine adult patients undergoing a variety of outpatient surgical procedures were 
studied. Data collected included preoperative pain and anxiety ratings, preoperative 
medication use, type and location of surgery, type of anaesthetic, postoperative pain 
ratings and the occurrence of pain-related outcomes during the 24 h following surgery. 
Seventy-four per cent of patients experienced moderate or severe pain following discharge, 
32% reported sleep disturbance and 34% reported activity disturbance secondary to pain. 
Preoperative anxiety level, level of pain expectation, use of psychoactive medications and 
pain level at the time of discharge were significantly correlated with the greatest level of 
pain following discharge. These results suggest that pain following ambulatory surgery is a 
significant problem and that patients who are at greatest risk of this complication may be 
identified preoperatively in order to target pain-specific therapies toward this group and 
improve recovery. 

Key words: Ambulatory surgery, postoperative pain, anxiety, pain expectation 

Introduction 

Ambulatory surgery continues to grow rapidly in the 
US in response to pressure to control costs. Currently, 
approximately 60% of elective surgical procedures in 
the US are performed on an outpatient basis. While 
the incidence of pain among inpatients has been char- 
acterized in several studies’,*, the incidence of pain 
following outpatient surgery, especially pain experi- 
enced following discharge, is relatively unknown. 

Postoperative pain in ambulatory surgery is an 
important issue for many reasons. The negative physio- 
logical and psychological effects3” of postoperative 
pain are well recognized. Because of the adverse 
consequences of postoperative pain, the US 
Department of Health and Human Services recently 
published guidelines for the management of postopera- 
tive pain’. In addition, uncontrolled pain is one of the 
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leading causes of unplanned admission following ambu- 
latory surgery’ which may significantly increase the cost 
of healthcare. 

The purpose of this study was to determine the 
incidence and severity of postoperative pain and 
pain-related outcomes such as sleep and activity distur- 
bance following a variety of ambulatory surgical pro- 
cedures. Second, we attempted to identify preoperative 
and intraoperative variables that correlated with an 
increased incidence and severity of pain following 
discharge after outpatient surgery. 

Methods 

The study was approved by the Committee on the 
Protection of the Rights of Human Subjects of 
the University of North Carolina, Chapel Hill. 
Informed consent was obtained and complete data was 
obtained from 189 adult patients presenting for out- 
patient surgery. Preoperatively, patients completed a 
survey assessing their anxiety, pain expectation, use of 
analgesics and psychoactive medications (anxiolytics. 
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antidepressants and antipsychotics), prior history of 
outpatient surgery and history of treatment in a 
pain clinic. Anxiety was assessed using a four-point 
verbal response scale with 0 = not anxious, 1 = a little 
anxious, 2 = moderately anxious and 3 = very anxious. 
Postoperative pain expectation was assessed using 
a four-point verbal response scale with 0 = no pain, 
1 = a little pain, 2 = moderate pain and 3 = severe pain. 
Demographic data for each patient was collected. 

Intraoperative data collected included the surgical 
procedure, the surgical service, type of anaesthetic 
(general, regional, monitored anaesthetic care) and 
intraoperative use of analgesics and local anaesthetic 
infiltration. Postoperative pain assessments were made 
using a four-point verbal response scale with 0 = no 
pain, 1 = mild pain, 2 = moderate pain requiring anal- 
gesics and 3 = severe pain unrelieved by analgesics. Pain 
assessments were made by postanaesthesia care unit 
(PACU) nurses on patient arrival at the PACU and at 
discharge from the PACU. Patients were contacted the 
day following surgery by a PACU nurse and asked to 
rate their pain at the present time as well as their worst 
pain following discharge using the four-point verbal 
response scale. In addition, patients were asked if their 
pain had interfered with their ability to sleep or perform 
normal activities, if they had called the hospital or a 
physician because of pain and if they would have 
preferred to remain in the hospital in order to receive 
pain medication. 

Spearman correlations, Wilcoxon rank sum test, 
Kruskal-Wallis rank analysis of variance and Fisher’s 
exact test were used, where appropriate, to determine 
correlation between preoperative and intraoperative 
variables and outcome. Student’s t tests and x2 analysis 
were used to determine differences between groups with 
and without moderate and severe pain and between 
groups experiencing pain-related outcomes, P values 
co.01 were considered statistically significant. 

Results 

Of the 189 patients subject to data analysis, 127 (66.8%) 
were female and 63 (33.2%) were male. The mean age 
of the patients was 38.05 yr (range 18-82 yr). 
Distribution of preoperative anxiety and pain expecta- 
tion ratings are presented in Table 1. Fifty-two patients 
(27.4%) were taking analgesics and 22 patients (11.6%) 
were taking psychoactive medications on a routine basis 
prior to surgery. Anaesthetic techniques utilized were 
general anaesthesia - 108 patients (57.2%), regional 
anaesthesia - 42 patients (22.2%) and monitored anaes- 
thetic care - 39 patients (20.6%). Surgical services 
included orthopaedic surgery - 60 cases (3 1.7%), gynae- 
cological surgery - 43 cases (22.8%), plastic surgery - 35 
cases (18.5%), otorhinolaryngological surgery - 20 cases 
(10.6%), general surgery - 19 cases (lO.l%), 
ophthalmological surgery - 10 cases (5.3%) and other - 
2 cases (1.1%). 

On arrival at the PACU most patients experienced 
either no (48.4%) or mild (20.7%) pain. On discharge 

Table 1. Preoperative anxiety and pain expectations 

Total number (%) of patients 
Score 

0 1 2 3 

Preop 
anxiety 27(14.3%) 64(33.9%) 58(30.7%) 40(21.2%) 
Preop pain 
expectations 6 (3.2%) 69(36.5%) 97(51.3%) 17 (9.0%) 

Table 2. Pain following discharge 

Total number f%) of patients 
Score 

0 7 2 3 

Pain now 54(28.7%) 67(35.6%) 57(30.3%) IO (5.3%) 
Worst pain 11 (5.8%) 38(20.1%) 105(55.6%) 35(18.5%) 

(Pain now = pain score at the time of the follow-up phone call. Worst pain 
= worst pain experienced following discharge). 

from the PACU, the majority of patients had excellent 
pain control. However, nine patients (4.9%) were dis- 
charged with a pain score of 3 indicating severe pain. 
One patient was admitted for pain control. The major- 
ity of patients experienced moderate or severe pain fol- 
lowing discharge. Pain scores following discharge are 
presented in Table 2. The frequency of pain-related out- 
comes was as follows: sleep disturbance secondary to 
pain - 61 patients (32.5%); activity disturbance sec- 
ondary to pain - 64 patients (33.9%); called physician 
because of pain - 15 patients (7.9%) and would have 
preferred to stay overnight in the hospital in order to 
receive pain medication - 10 patients (5.3%). 

The level of pain experienced by patients in the 
PACU was significantly correlated with the type of 
anaesthetic technique (P <0.0008). Patients receiving 
monitored anaesthetic care experienced the least pain 
and patients receiving general anaesthesia experienced 
the most pain in the recovery room. There was no 
correlation between anaesthestic technique and pain 
reported following discharge. The level of the worst 
pain experienced following discharge was significantly 
correlated with preoperative anxiety scores (P <O.Ol), 
preoperative pain expectation (P ~0.01) and marginally 
correlated with preoperative use of psychoactive 
medication. 

With regard to pain-related outcomes, there was a 
significant correlation with the desire to remain in the 
hospital overnight and preoperative psychoactive med- 
ication use (P <O.OOl) and preoperative analgesic use 
(P ~0.006). Postoperative sleep disturbance secondary 
to pain was significantly correlated with both preopera- 
tive anxiety level (P <O.OOl) and preoperative analgesic 
use (P <O.OOl). Although 45.5% of patients taking psy- 
choactive medications experienced postoperative sleep 
disturbance vs 30.4% of patients who were not, this dif- 
ference was not statistically significant (P = 0.2). 
Postoperative activity disturbance was significantly cor- 
related with the location of surgery (P <O.OOOl) with 
patients having surgical procedures involving the chest 
or abdomen reporting activity disturbances more fre- 
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quently than those patients undergoing surgical proce- 
dures involving the head or extremities. 

Discussion 

One of the most important findings of this study was 
the surprisingly high incidence of moderate and severe 
pain following ambulatory surgery, along with the high 
incidence of pain-related outcomes such as sleep and 
activity disturbance. We found that 74% of patients 
undergoing a wide variety of outpatient surgical proce- 
dures experienced moderate to severe pain at some 
time during the 24 h following discharge from the 
outpatient surgery facility. In addition, 32% of patients 
experienced difficulty sleeping because of pain and 
34% of patients reported that pain interfered with 
their normal activity. Our findings are similar to those 
of Firth who conducted a postal survey of patients 
following ambulatory surgery and reported that 53% 
of patients experienced moderate to excruciating pain 
and 22%) of patients had difficulty sleeping following 
outpatient surgery’. 

The incidence of pain following outpatient surgery 
that we reported is also in close agreement with the 
incidence of moderate and severe pain reported both 
in medical inpatients’ and surgical inpatients*. Cohen 
reported that 75% of patients reported being in moder- 
ate or marked distress following inpatient abdominal 
surgery’. The recognition of the high incidence of pain 
following inpatient surgery helped spur the develop- 
ment of more optimal techniques for postoperative 
analgesia, such as patient-controlled analgesia and the 
use of neuroaxial narcotics. This report of an almost 
identical incidence of moderate and severe pain follow- 
ing ambulatory surgery should heighten clinicians’ 
awareness of this problem and encourage the develop- 
ment of more effective analgesia treatments for out- 
patients. As the number and complexity of procedures 
being performed on an outpatient basis continues to 
expand, it is likely that the incidence of pain following 
ambulatory surgery will grow as well unless effective 
strategies for the prevention and treatment of postoper- 
ative pain are developed and utilized. 

Despite the fact that 1X.5%, of patients experienced 
severe pain following discharge, only 7.9% of patients 
called their physicians concerning pain. In addition, 
only 5.3”/;, of patients stated that they would have 
preferred to remain in the hospital overnight in order 
to receive pain medication. These findings suggest that 
patients may be reluctant to contact their physician 
and prefer to recover at home despite experiencing 
significant pain. In a study of outpatients undergoing 
laparoscopy, Jamison reported that 97% of patients 
preferred to recover at home vs staying overnight in the 
hospital”‘. 

The other important finding of our study was that 
clinicians may be able to identify patients preoperatively 
who are more likely to experience significant postopera- 
tive pain and pain-related outcomes. We expected that 
certain surgical procedures would be associated with a 

greater incidence of moderate to severe postoperative 
pain. Although patients undergoing plastic surgical pro- 
cedures had the highest incidence of moderate to severe 
pain following discharge (80%) and patients undergoing 
ophthalmological surgery had the lowest incidence of 
moderate to severe pain following discharge (,50tNi) there 
was no statistically significant correlation between the 
type of procedure and pain experienced following 
discharge. It is likely that this study did not have a 
sufficient number of patients to demonstrate this cor- 
relation. However, we were able to identify several 
preoperative factors that correlated with the severity of 
postoperative pain following discharge. Patients who 
expressed high levels of anxiety or pain expectations 
preoperatively had higher pain scores following dis- 
charge. There was a significant correlation between 
preoperative anxiety and pain expectation {P ~0.0004). 
While it is possible that patients undergoing certain sur- 
gical procedures would have greater anxiety and pain 
expectations, there was no significant correlation 
between preoperative anxiety or pain expectation and 
type of surgical procedure. Lastly, patients taking psy- 
choactive medications preoperatively experienced more 
pain postoperatively. 

This relationship between preoperative anxiety, pain 
expectations and postoperative pain has been demon- 
strated in numerous studies. Parris demonstrated a pos- 
itive correlation between preoperative anxiety ratings 
and postoperative pain ratings in women undergoing 
outpatient laparoscopy”. In a study of women under- 
going minor gynaecological surgery, Wallace reported 
that preoperative pain expectation was positively corre- 
lated with reported pain immediately following 
surgery”. In addition, Liu reported that recent life 
stress affected recovery following surgery in terms of 
the degree of perceived pain and the preserw of posr- 
operative morbidity”. 

Given the high incidence of pain followmg surgery, 
what can be done to ensure a more comfortable recov- 
ery? First, clinicians should be able to identify patients 
who have high levels of preoperative anxiety or signiti- 
cant pain expectations and target those patients for 
psychological support and education. Several studies 
have demonstrated that preoperative education can 
reduce patient anxietylJ and diminish the intensity of 
pain following surgery”,“. Vallerand demonstrated that 
a group of patients undergoing third molar extraction 
who were given preoperative information regarding 
potential postoperative sequelae reported significantly 
less pain and greater satisfaction with pain control 
compared to a group of patients who wertt only given 
information regarding wound care”. 

The strongest correlation with the levei of pain 
reported following discharge was the intensity of pain at 
the time of discharge. Twenty-three per cent of patients 
rated their pain as moderate or severe at the time of 
discharge. Given the level of pain these patients were 
experiencing at the time of discharge, it is not surprising 
that these patients experienced more pain following dis- 
charge. Based on these results we beliuc that it is 
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imperative that patients who are in pain when otherwise 
ready for discharge should receive additional pain 
management in order to ensure that their pain is well 
controlled prior to discharge. The use of balanced 
analgesia with local anaesthetics, nonsteroidal anti- 
inflammatory drugs and opiates as well as psychological 
support and education may be useful in achieving this 
goal. Lastly, as analgesia following discharge typically 
is provided by the operating surgeon, perhaps education 
of our surgical colleagues regarding effective postopera- 
tive analgesia would improve patient comfort. 

In summary, this study found a significant incidence 
of moderate and severe pain and pain-related outcomes 
following a wide variety of ambulatory surgical proce- 
dures. Patients’ preoperative anxiety, pain expectations 
and pain intensity at discharge were positively corre- 
lated with the level of pain reported following discharge 
home. Given the high incidence of postoperative pain 
following ambulatory surgery, the negative psychologi- 
cal and physiological effects of pain and the growth in 
the types and numbers of outpatient surgical proce- 
dures, further efforts need to be made to develop effec- 
tive strategies for the prevention and treatment of 
postoperative pain in the ambulatory surgery patient. 
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Patients’ opinions and experiences following ambulatory surgery for varicose veins, hallux 
valgus correction, inguinal hernia or arthroscopic knee surgery, were assessed from a self- 
care perspective. Almost all patients found it comfortable to be discharged the day of oper- 
ation despite some discomfort and symptoms experienced at home. However, 9-32% of the 
patients lacked verbal and written postoperative information for self care about pain relief 
drugs, recommended and forbidden postoperative activities, care of the wound and 
personal hygiene. The need for verbal information and for getting questions answered by 
the physicians concerning the surgical procedure and complications before discharge was 
stressed by the patients. 

Key words: Ambulatory surgery, patients’ experience, postoperative self care, day surgery 

Introduction 

To an ever increasing extent more and more patients are 
operated on in an ambulatory surgery setting’s2. The 
most common day-surgical procedures in Sweden are in 
gynaecology: vacuum termination, abortion, currette- 
ment, cervicectomy, laparoscopic sterilization and diag- 
nostic laparoscopy, in orthopaedics: arthroscopy, carpal 
tunnel decompression, extraction of osteosynthetic 
materials and operations for epicondylitis and hallux 
valgus correction. In general surgery the most common 
operations are for varicose veins, inguinal hernia, biop- 
sies and minor anal surgery’. Day surgery is defined by 
the Swedish Planning and Rationalization Institute 
(SPRI) as surgery or other treatment of corresponding 
degree of difficulty which usually demands anaesthesia 
(local, regional, spinal, lumbar or general) and which 
includes a postoperative recovery period of 2-5 h before 
discharge. 

As all day surgery patients are expected to take care 
of themselves with the help of relatives or spouses it is 
important that the nursing care and treatment aims to 
reduce or diminish postoperative complications and dis- 
comfort as much as possible. Therefore it is important 
that the anaesthesia used, the type of operation and the 
information provided are adapted for these circum- 
stances and the patients’ conditions, wishes and needs3*4. 
Selection criteria used by physicians for day surgery are 
important to achieve the best outcome of treatment. 

AccqmL: 30 August 1995 
Corrr.rpon&ncr and reprinf reyursts IO: I Bergbom Engberg, Boris 
University College of Health Sciences, BOX 551 40. S-500 05 BorBs, 
Sweden 

The goal is that the patient should have a good result 
from the operation and from the patient’s perspective a 
satisfactory quality of treatment and nursing care. The 
ambulatory procedure should not lead to patients’ read- 
mission to hospital. In the SPRI report’ the importance 
of adequate standards for the perioperative treatment 
and care are emphasized. Roberts5 cfaims that clinical 
indicators for quality assurance in ambulatory surgery 
are, for example, cancellations by patients and by the 
surgeon, return to the theatre, unplanned admissions to 
the hospital postoperatively and more than 6 h stay for 
the patient at the postanaesthesia care unit (PACU). 

The criteria for day surgery and discharge from hos- 
pital must be appropriate and be implemented. It is 
important in the care of patients that nurses have ade- 
quate and appropriate discharge criteria and also prac- 
tise them6. According to White6 the patient must have 
had stable vital functions for more than 30 min and no 
new signs or symptoms should appear during the 
patient’s stay in the PACU. Pain and other discomfort 
should be controllable with oral analgesics and accept- 
able to the patient. The nurse should check the patient’s 
condition and functions and assure that the patient is 
not left alone at home. Johnson and Jarrett’ state that 
patients should not be discharged if general anaesthesia 
has lasted for more than 60 min and that patients 
should have assistance at home by an adult for the first 
48 h after their operation. Furthermore the travelling 
time from the hospital to the patient’s home should not 
be more than 1 h. 

It is also important to investigate the patients’ expec- 
tations as this could influence their satisfaction post- 
operativelyx. Sarvimgki’ has also shown that patients 
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find it difficult to give negative criticism. In spite of 
this, it became apparent that patients thought that 
the information given to them was defective. 

Preoperative information was also seen to be impor- 
tant in order to prevent anxiety which could lead to 
cancellations]. According to Swindale” only 5@-60% of 
the patients, who were worried and experienced anxiety, 
recalled the verbal information. Therefore it is impor- 
tant to reduce patients’ anxiety and to give both verbal 
and written information which is both comprehensive 
and in layman’s language. Information given postoper- 
atively may be forgotten or not understood as patients 
are influenced by the anaesthetic agents for up to sev- 
eral hours after general anaesthesia”-14. 

Black]’ has shown that patients are often dissatisfied 
with parking places at the hospital, information about 
how to take care of themselves after surgical procedures 
and having nothing to do in the ward while waiting for 
their surgery. In this study patients who were to 
undergo inguinal herniorrhaphy or varicose vein 
surgery were given written information concerning care 
of the wound, personal hygiene and forbidden and rec- 
ommended activities when they were booked for opera- 
tion. Patients who were to undergo arthroscopy or 
exostose-ectomy of the foot received such information 
postoperatively. However, the written information 
about analgesics was the same for all patients. 
Additionally, all patients were always given verbal 
information before discharge and they were also 
encouraged by the nurse to ask questions. Some 
patients also met the surgeon before discharge but this 
was not routine. 

As inguinal herniorrhaphy, knee arthroscopy, hallux 
valgus and varicose vein surgery are among the most 
common day-surgery procedures it is important to 
evaluate the patients’ experiences and opinions about 
the whole day-surgery procedure, including treatment 
and care during the stay at the hospital and the initial 
postoperative period at home. This knowledge is of 
importance in the evaluation of the discharge criteria 
and for the nurses’ preparation of patients for self care 
at home. This means that patients’ experienced pain 
should be controllable by oral analgesics, they should 
be oriented to time and space, have no or only mild 
nausea, no dizziness after movements or walking 
around and finally that the home situation should be 
satisfactory i.e. patients should be able to go home and 
be able to care for themselves. Therefore it is of impor- 
tance to investigate the patients’ experiences and opin- 
ions from a perspective where the whole ambulatory 
procedure is evaluated. The study should also con- 
tribute to an increased knowledge about the initial post- 
operative period so that postoperative information is 
relevant and appropriate in a self-care perspective. 

Purpose 

The purposes of the study were to: 

l describe the opinions and experiences of patients 

who had undergone arthroscopy, inguinal hernior- 
rhaphy, varicose vein surgery or hallux valgus correc- 
tion in an outpatient setting from a self-care 
perspective 

l assess differences between the patients’ experiences of 
discomfort, worry or anxiety before the anaesthesia 
and operation 

l assess differences between the patients’ experiences of 
the stay in the PACU and at home 

l describe patients’ opinions about verbal and written 
information including that received before the opera- 
tion, during the day of operation and after surgery in 
conjunction with discharge. 

Methods 

A questionnaire consisting of 46 questions and one 
open question was designed by the authors. The follow- 
ing themes were explored: waiting time before the 
process started, accessibility for nurses and services, 
how patients were treated, expectations, anxiety, anaes- 
thesia, postoperative discomfort and complications, self 
care in home, information and patients’ opinions and 
experiences of care during their visit to the unit for 
ambulatory surgery. Seven questions concerning 
patients’ experiences of anxiety about anaesthesia and 
surgery and experiences with the insertion of the intra- 
venous (iv) needle and how they received regional, local 
and/or general anaesthesia (i.e. to be awake during 
surgery and/or to sleep) were explored using a visual 
analogue scale (VAS). The VAS consisted of a 9 cm 
horizontal line, which started with figure one and ended 
with figure ten. Instructions about how to mark the 
scale followed every question, i.e. the left of the line rep- 
resented no experienced discomfort/anxiety at all to the 
right of the line which represented the most extreme dis- 
comfort/anxiety. The use of a VAS was considered the 
most sensitive way to measure the intensity of patients’ 
experienced discomfort and/or anxiety, which is in 
agreement with Gift16. However, using this technique 
retrospectively might present a danger, especially for the 
elderly, in remembering previous experiences17. 
Therefore every question was followed by a line for 
comments. 

Seven questions concerning accessibility, opinions 
about the length of waiting time before surgery, infor- 
mation about the causes for delays and polite treatment 
or not, consisted of ‘yes’ and ‘no’ answers. One question 
concerned how long the patient had to wait before the 
procedure started. Eleven questions concerned the envi- 
ronment in the ward, preparation and operation rooms, 
reception of sedative drugs, sleep quality during the 
operation, satisfaction with the anaesthesia given and 
expectations of recovery. These questions consisted of 
three alternatives i.e. ‘yes’, ‘no’ and ‘don’t know’. For 
two questions the possible answers were ‘good’, ‘accept- 
able’, ‘not acceptable’. The occurrence of discomfort 
experienced in the PACU and at home and the treat- 
ment received was explored in accordance with the most 
common discomfort and symptoms from a previous 
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study”. Thirteen questions consisted of four different 
alternative answers i.e. ‘very satisfactory’, ‘satisfactory’, 
‘unsatisfactory’ and ‘very unsatisfactory’. These ques- 
tions concerned the experienced quality of information 
and care, attention from the staff, experienced security 
and safety, the possibility and ability for self care and 
the overall impression of the care in the PACU. In the 
open question patients were encouraged to give their 
opinions about the whole procedure in their own words. 

In order to validate the questionnaire five experienced 
registered PACU nurses and two physicians from the 
orthopaedic and general surgery departments examined 
its relevance and clarity. In a pilot study eight patients 
examined and answered the questionnaire. Two ques- 
tions needed further clarification. Concerning the infor- 
mation question the patients stated that the quality of 
information received was different from physicians and 
nurses. Therefore this question was divided into two, 
one concerning information received from the physician 
and one concerning that from the nurses. The question 
about the operation clothes which the patients had 
to wear was also clarified. The validity and content of 
the questions were considered relevant in comparison 
with other studies using questionnaires about patients’ 
experiences of outpatient surgery’4~‘y. 

Statistics 

Statistical methods used in this study were mean, stan- 
dard deviation, confidence interval, x2 test such as 
Pearson and Fisher’s exact test, Student’s t test and 
analysis of variance (ANOVA). 

Sumple 

In total 127 questionnaires were consecutively given 
postoperatively to patients who had undergone varicose 
vein surgery, hallux valgus correction, inguinal hernior- 
rhaphy or arthroscopic knee surgery. Additional inclu- 
sion criteria were that the patients were able to 
understand Swedish and were 18 yr or older. The study 
was carried out at the County Hospital Ryhov in 
Jonkoping, Sweden, during 7 months in 1994. Verbal 
and written information about the study and the ques- 
tionnaire were given by one of the investigators when 
the patients arrived at the waiting room in the depart- 
ment of surgery. 

Of the 127 questionnaires, 110 patients filled them in 
within 14 days and sent their questionnaires to the 
investigators. Of these, five patients were admitted to 
the hospital wards and are therefore not included in the 
study. Twenty-five patients had undergone varicose vein 
surgery and as many had been operated on for hallux 
valgus. Twenty-seven had undergone inguinal hernior- 
rhaphy and 28 had undergone arthroscopic knee 
surgery. Patients’ data are summarized in Table I. 
Significantly more males than females were operated on 
for inguinal herniorrhaphy and arthroscopic knee 
surgery and more females than males had undergone 
surgery due to varicose veins and haliux valgus. There 
were also significant differences in average time spent in 
the recovery room between the four groups (P <O.OOl. 
Table 1). The range of ages for all patients (n = 105) 
was 22-75 yr and the waiting time before surgery 
ranged from O-150 min. The time spent m the PACU 
ranged from 95-570 min. There were significant differ- 
ences in mean age and mean stay in minutes in the 
PACU between the patients in the four groups Patients 
who had undergone arthroscopic knee surgery were 
on average younger than other patients (P ~0.001). 
Patients operated on for hallux valgus correction stayed 
on average a shorter time in the PACU than patients 
operated on for varicose veins and inguinal hernias 
(P <O.OOl). Patients who had undergone inguinal 
herniorrhaphy needed to stay the longest rime i.e. on 
average 302 min in the PACU. 

Forty-one patients had received spinal anaesthesia. 
Significantly more patients operated on for varicose 
veins (44%)) and inguinal hernias (41%) had received 
this type of anaesthesia than patients undergoing 
arthroscopic knee surgery (10%) and hallux valgus cor- 
rection (5%). Twenty patients had received intravenous 
regional anaesthesia (TVRA) called Bier biock. m the 
foot and all these were operated on for h~llux valgus 
correction. General anaesthesia was given to 43 
patients. More patients who had undergone arthro- 
scopic knee surgery received general anaesthesia (ScP%, n 
= 24) than patients operated on for varicose veins (17X, 
n = 7) hallux valgus correction (4%~ n = 3) :tnd inguinal 
hernias (23’%, n = 10. P <O.OOOl). 

Procedure 

Just after their admission to the surgery department 

Table 1. Patient data, mean age, waiting time before surgery and mean stay in the PACU 
(n = 105) 

Procedure Parienrs Male/ Age W 
female mean (so) 

Wairing rime 
(mini mean (sol 

Mean stay in 
PACU (min) Iso) 

Varicose veins 25 10/15* 48 (11.39) 21 (33.91) 242 (69.86) 
Hallux valgus 25 I/24* 53 (10.95) 25 (40.55) 200 (92.0)” 
Herniorrhaphy 27 24/3* 54 (12.54) 19 (21.69) 302 (117.06) 
Arthroscopy 28 19/g* 40 (12.62)* 27 (30.93) 211 (64.41) 
Total 105 54151 49 (13.02) 24 (32.22) 240 (92.6) 

* P<O.OOl 
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reception, patients were verbally informed and given 
written information about the study. The information 
was given before the patients were premeditated and 
before the preparation procedure had started. 
Postoperatively, just before discharge from the PACU 
the questionnaire was handed to the patient. The 
patients’ decision about participation in the study was 
taken at home because it was important, from an ethi- 
cal point of view, that the patients were not influenced 
by medication and were not forced to participate in the 
study. The questionnaires were returned, within 14 days 
of discharge, to the secretary of the postoperative and 
intensive care unit. Of 127 distributed questionnaires, 
110 (87%) were returned. No reminders were sent out to 
the patients. The study was approved by the Ethical 
Committee, University Hospital in Linkiiping. 

Results 

About 75% of all patients (n = 105) had earlier experi- 
ences of surgery, but there was no significant difference 
between the patients in the different groups. All patients 
claimed that they had been treated politely by the staff 
in the waiting and preparation rooms. Eighty-two per 
cent of the patients stated that the staff had introduced 
themselves in the waiting and preparation rooms, while 
13% did not know if the staff did so. All patients but 
one found the environment in the waiting room satis- 
factory but some of the patients thought that there 
ought to be some newspapers and magazines and some- 
thing to look at, such as more pictures. Some patients 
also wanted to sit or lie down alone while waiting. 

Waiting-time and choice of anaestheia 

On average patients had to wait 24 min (SD 32.22, range 
O-150 min) before the procedure started. Fifty-nine 
patients had to wait up to 10 min, 24 waited 1 l-24 min 
and 18 waited more than 41 min. A majority of the 
patients (96%), who had had a waiting-time of more 
than 10 min stated that they were informed about the 
causes of the delay before the operation started. If the 
patients and relatives were informed about the reason 
for the delay a greater acceptance could be seen in the 
comments. Significantly more patients operated on for 
hallux valgus correction (57%) and for arthroscopic 
knee surgery (37%) stated that they were not offered a 
choice of different anaesthetic alternatives than those 
patients operated on for varicose veins (3%) and 
inguinal hernias (3%, P <O.OOOl). More men (82% 
of 51) than women (58% of 50) stated that they 
were offered a choice of the type of anaesthesia 
(P cO.01). 

Nursing care safety and security 

During their stay in the PACU 85% of the patients 
stated that they felt the nurses were very observant and 
15% of the patients found the nurses observant for their 
condition and needs. All patients also stated that they 

felt safe and secure during their stay in the PACU and 
that the nurses seemed to be skilled in their care. 

Almost all patients (95%) found it comfortable to be 
discharged from the hospital on the same day as 
surgery. However, nine patients would have preferred 
to stay at the hospital one night after surgery. They 
stated that it was safer and more secure to stay at the 
hospital in case they bled from the wound, and they 
would receive pain relief. Some had experienced dizzi- 
ness and nausea after discharge and stated that if they 
had been allowed to stay at the hospital they would not 
have needed to engage other persons to take care of 
them at home. A few patients said that if they had spent 
1 or 2 days at the hospital they could have asked about 
their condition and got to learn about what was or was 
not normal. Of all patients four would have preferred to 
stay at a patient hotel if it had been possible and nine 
did not know. Three patients out of 101 found it bad 
and uncomfortable to take care of themselves at home. 

Forty-two per cent of patients (n = 101) wanted to be 
phoned by the PACU nurse the first day at home. 
Significantly more patients, 45% (n = 19), who had 
undergone inguinal herniorrhaphy stated this compared 
to other patients operated on for varicose veins (22%), 
hallux valgus (14%) and arthroscopic knee surgery 
(19%, P ~0.01). Some patients commented that a tele- 
phone call was a good idea as they had forgotten what 
they had been told just before discharge and that a lot 
of questions might occur to them after the procedure. 

Discomfort and anxiety prior to and in conjunction with 
anaesthesia and surgery 

The average degree of anxiety and discomfort of the 
patients in the different groups are presented in Table 2. 
The degree of anxiety, measured by using the VAS, 
showed that for all patients (n = 105) the average degree 
of discomfort and anxiety before the operation was 2.80 
(SD 2.17; CI 2.34-3.16) and before anaesthesia (n = 104) 
2.54 (SD 1.98; CI 2.15-2.92). Of 104 patients who expe- 
rienced the insertion of an iv needle, the average dis- 
comfort was mild (mean 2.28, SD 2.07; CI 1.83-2.61). 
About 39% of the patients reported that they had not 
experienced any discomfort, worry or anxiety before 
anaesthesia. Forty-six patients (44%) had experienced 
mild discomfort i.e. 2-5 on the VAS. Of the patients, 
42% experienced mild discomfort, worry or anxiety 
prior to surgery and 37% experienced no discomfort or 
worry at all. When inserting the iv needle 54% of the 
patients stated that they had experienced no discomfort, 
worry or anxiety and 35% reported mild discomfort or 
worry. 

Forty-one patients received spinal anaesthesia. Of 
these 18 were operated on for varicose veins, 17 for 
inguinal hernia, four for arthroscopy and two for hallux 
valgus correction. The average discomfort when receiv- 
ing spinal anaesthesia was 2.58 (SD 2.26, median 2.00, 
range = l-10) measured by VAS. Patients who received 
general anaesthesia (n = 43) experienced discomfort at a 
VAS average of 1.34 (SD 1.49, median 1 .O) when they 
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Table 2. Mean value, standard deviation (SD), median (Md) and range (r) of patients’ 
reported discomforts and/or anxiety prior to anaesthesia and surgery and in conjunction 
with insertion of the needle expressed on a visual analogue scale WAS) and the different 
diagnosis groups 

Discomfort and Varicose veins Hallux valgus Herniorrhaphy Arthroscopy VAS 
anxiety prior to VAS mean (SD) VAS mean (sol VAS mean (SD) mean (so) 
or in conjunction Md, range Md, range Md, range Md, range 
with 

Prior to 3.0 (1.71) 
anaesthesia Md 3.0 
(n = 104) r= 1-8 

2.0 (1.47) 
Md 1.0 
r= l-6 

Prior to surgery 2.76 (2.05) 2.88 (2.44) 
(n = 105) Md 2.0 Md 2.0 

r= l-8 r= I-IO 

Inserting iv 
needle 
(n- 104) 

2.40 (1.41) 
Md 2.0 
r= l-6 

2.56 (2.77) 
Md 1.0 
r= l-9 

2.85 (2.64) 
Md 2.0 
r= I-IO 

2.29 (1.76) 
Md 2.0 
r= I-8 

3.15 (2.25) 
Md 3.0 
r= I-IO 

2.43 (1.99) 
Md 2.0 
r= l-8 

1.78 (1.45) 
Md 1.0 
r= l-7 

2.39 (2.36) 
Md 1.5 
r= I-IO 

were going to sleep. Of two patients operated on for hallux 
valgus, who received general anaesthesia one recorded 10 
on the VAS. This patient had received propofol. 

Pain and discomjbrt during the PACU stuy 

Seventy-one patients (67%) experienced various prob- 
lems during their PACU stay. Of these, 46 patients had 
one problem, 20 had two, four had three and one 
patient had five. The most common problem was pain 
from the wound (n = 50) and dizziness (n = 16; Table 
3). Of the 50 patients who had experienced pain while 
staying in the PACU, four did not receive any treat- 
ment. Two of these patients did not want analgesics. 
Seven patients out of nine who experienced nausea did 
not receive any treatment for this. Two of these patients 
did not want any help, because the nausea was mild and 
soon disappeared. Of 16 patients who experienced dizzi- 
ness, 11 did not get any help and two of these did not 
want any treatment. Of the seven patients who had 
headaches, four did not receive any treatment and one 
of these did not want analgesics. Ten patients experi- 
enced problems with urination while staying in the 
PACU and three of them did not receive any treatment. 
Almost all patients, 10 out of 11 with other complica- 
tions, such as feeling frozen, bleeding and problems 

with bandaging reported that they received help in the 
PACU. 

Written infbrmution and pain und complicutions at home 

Fifty-five patients (52%) experienced complications at 
home, the most common of which was pain (n = 46; 
Table 4). Of the patients (n = 55), 33 experienced one 
complication, 13 two, seven three and two four. 
Significantly more patients operated on for hallux 
valgus and inguinal hernias reported pain at home than 
the other patients (P ~0.05). Some patients commented 
by this question that their pain had been very severe 
and stated that paracetamol was not sufficient. One 
patient had pain for several days but this continuously 
declined. No patients reported difficulties with urination 
or wound infections. As can be seen in Table 5, 9% of 
the patients stated that they did not get any information 
on what to do or who to contact if they got symptoms 
they did not know about. Significantly more inguinal 
herniorrhaphy patients (30%) stated that they got such 
information compared to patients who had undergone 
arthroscopic knee surgery (22%, P ~0.05). Twenty 
patients did not get information about recommended 
activities and how to take care of personal hygiene 
during the recovery period. 

Table 3. Patients’ reported pain and discomfort during their stay in the PACU (n = 71) 

Procedure Pain from Nausea Dizziness Headache Problems Other 
wound urinating 
n = 50 n=9 n = 76 n =7 n = 70 n = I7 

Varicose veins 15 1 3 1 3 4 
Hallux valgus 14 2 4 1 2 3 
Herniorrhaphy 13 4 1 1 4 0 
Arthroscopy 8 2 8 4 1 4 

-- 
Some patients reported more than one discomfort. 
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Table 4. Patients’ reported pain and discomfort experienced at home (n = 55) 

Procedure Difficulties Problems with 
Pain Nausea sleeping bandage Anxiety Bleeding 

n = 46 n = 12 n = 76 n =9 n=3 n=2 

Varicose veins 9 1 5 4 1 0 
Hallux valgus 16 6 4 2 1 2 
Herniorrhaphy 15 2 4 2 1 0 
Arthroscopy 6” 3 3 1 0 0 

* P <0.05. 
Some patients reported more than one discomfort. 

Table 5. Patients from different diagnostic groups who reported that they had received 
verbal information about who to turn to if they got postoperative complications, analgesics, 
how to take care of the wound, what activities which should be avoided and how to perform 
personal hygiene (n = 105) 

Procedure Where to turn 
for information 

n = 91 (%I 

Varicose veins 22 (24) 
Hallux valgus 22 (24) 
Herniorrhaphy 27 (30) 
Arthroscopy 20 (22)” 

Personal 
Analgesics Wound care Activities hygiene 
n = 98 (%I n = 93 f%) n =85(%1 n =85(%) 

22 (21) 23 (25) 22 (26) 21 (25) 
24 (25) 21 (22) 15 (18) 16 (19) 
25 (26) 23 (25) 23 (27) 23 (27) 
27 (28) 26 (28) 25 (29) 25 (29) 

* PCO.05. 

Twenty-four per cent of patients did not receive any 
written information about pain relief drugs. More 
patients (29%) who had undergone inguinal hernior- 
rhaphy reported that they had got such information 
compared to patients operated on for varicose veins 
(19%, P ~0.05). Of the patients who had received writ- 
ten information about personal hygiene (n = 71), more 
patients who had undergone arthroscopic knee surgery 
(35%) reported such information compared to patients 
operated for hallux valgus correction (16%). There 
was no significant difference between the four groups 
concerning the information received about how to take 
care of the wound. Thirty-two patients did not receive 
any information at all about this. 

Information and contact with physicians and nurses 

About 14% of the patients stated that the information 
received from the physician before the procedure was 
bad or insufficient and 4% of the patients found the 
information given by the nurses bad or insufficient 
(Figure 1). Information received from the physician on 
the day of operation was regarded as bad or insufficient 
by 19% of the patients. The corresponding figure for 
information given by the nurses was 4%. After the pro- 
cedure 36% of the patients stated that the information 
given by the physicians was bad and 5% of the patients 
claimed that the information given by the nurses was 
bad. There was no significant difference between the 
groups of patients. Some patients commented that it 
was unsatisfactory not to meet the surgeon before the 
operation and that information given postoperatively 

was not remembered as the surgeon informed the 
patient when they were not fully awake and alert. Some 
patients did not meet the surgeon at all; not before the 
operation, during the stay in the PACU or before dis- 
charge. This upset some patients and they found this 
practice surprising and very bad. Most patients com- 
mented about this lack of contact with the physician 
and stated that a meeting, especially with the surgeon, 
is absolutely necessary. One patient found the surgeon 
stressed and just running in and out with no time for 
the patient at all. Some patients stated that they only 
met the anaesthetist whose information was very good. 
Further, patients wanted more information other than 
just “hello” from the physician! Theatre room nurses 
were also mentioned by the patients as not being infor- 
mative as they only introduced themselves. Patients 
who had undergone procedures such as hallux valgus 
correction and inguinal herniorrhaphy wanted to 
receive information postoperatively about the surgery, 
in particular that all was found normal. Patients who 
had undergone arthroscopic knee surgery wanted to 
talk to the surgeon about the causes of their discomfort, 
the adequacy of the knee, when they could return to 
normal activity and work, which activities were allowed 
and their expected condition during the first postopera- 
tive week. 

Discussion 

It is known that patients, on the subject of treatment 
and care, experience difficulties in giving negative criti- 
cism about the care they receive’. In order to facilitate 
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-Information by nurses 
0 Information by physicians 

Before operation During the 
operation day 

Just before. discharge 

Figure 1. Patients’ impressions in percentages of the 
information given by nurses W and physicians (0) 
before operation, on the day of operation and just before 
discharge (n = 105). 

this the patients were given the opportunity to evaluate 
the care they received during day surgery by completing 
a questionnaire within 14 days after discharge from the 
PACU. As it was found in a previous study that 
patients, operated on for inguinal hernia, had a lot of 
questions and points of view’*, the questionnaire was 
constructed to include semistructured questions and at 
the end an open-ended question. The questions in the 
questionnaire are in accordance with other previous 
studies’~‘4,‘5~‘*~‘9 and can therefore be determined as rele- 
vant. However, the results must be interpreted with cau- 
tion as patients answered the questionnaire within 14 
days after the operation. Some might have answered the 
questionnaire rather soon postoperatively, but there 
might also be patients whose recollection of the events, 
experienced discomfort, anxiety and circumstances 
might have deteriorated. Their opinions and feelings 
may also be influenced by the recovery process so that 
positive progress could lead to positive answers and 
negative progress the opposite. This has been pointed 
out by Carmel 20. Sixteen patients did not send in the 
questionnaire. Some of them might have been admitted 
to the hospital later on and therefore did not find the 
questionnaire relevant. 

Patients who had to wait a longer time before they 
were prepared prior to anaesthesia and surgery seemed 
to accept the delay when they were informed about the 
reasons. Therefore it is important that the nurses and 
reception staff tell the patients and relatives as soon as 
possible about the reasons for any delay, so that 
patients experience consideration and do not think that 
they are forgotten. Patients who were operated for 
hallux valgus correction or had undergone arthroscopy 
reported less choice in the type of anaesthesia, which 
reflected the routines of anaesthesia, i.e. intravenous 
regional anaesthesia (IVRA) for hallux valgus opera- 
tions and general anaesthesia for arthroscopy. 

Even if the majority of patients found it convenient 
to have ambulatory surgery, some would have preferred 
to stay at the hospital for one night after surgery. These 

patients may have experienced severe worry or anxiety 
before the procedure or may have experienced limited 
ability to take care of themselves at home. Lack of 
information or non-personalized information could also 
have contributed to the patients’ experienced insecurity. 
A telephone follow-up by the nurse was wanted primar- 
ily by patients who had undergone inguinal herniorrha- 
phy, which is in accordance with a previous study”. 

All patients were offered sedation before anaesthesia 
and surgery and almost everybody received this. Most 
of the patients reported mild discomfort, worry and/or 
anxiety prior to anaesthesia and surgery in conjunction 
with insertion of the iv needle. In the study by Gupta et 
alI4 62% of the patients felt anxiety preoperatively. 
Information from a nurse and the opportunity for 
patients to ask questions at the time the decision for 
surgery is made, followed by a presurgical telephone 
call by a nurse the day before surgery was found by 
Kempe and Gelazis” to be the most effective way to 
reduce anxiety. Furthermore, the information given to 
patients must be adjusted to the individual patient’s 
needs, which has been emphasized by Swindale’“. 

Patients undergoing inguinal herniorrhaphy spent 
more time in the PACU than the other patients, which 
was caused by a longer observation period due to the 
risk of bleeding. Another reason is that some of these 
patients had received spinal anaesthesia and before dis- 
charge the anaesthesia must have disappeared com- 
pletely and the patients should be able to walk around 
without discomfort. Additionally, these patients had to 
be able to urinate before discharge. No patient had had 
difficulties urinating at home, which shows that the dis- 
charge criteria were followed by the nurses. 

As some patients reported severe pain at home and 
the peroral analgesics given to the patient for home self 
care were not sufficient, a prescription for stronger anal- 
gesics may be given to patients for use if needed. The 
written and verbal information given before discharge 
ought to include information about the continuously 
decreasing effect of bupivacaine which may result in a 
temporary increase in pain. The patient needs to know 
how to prevent this pain in time. Patients with severe 
pain are, according to the discharge criteria. not 
allowed to go home. According to White” pam experi- 
enced postoperatively, treated by peroral analgesics. 
should be acceptable to the patient before discharge. 
Some patients also reported headaches postoperatively 
and some of these stated that they did not get help to 
relieve that pain. It might be that the patients perceived 
that no special drug was given to them for headaches 
and that the nurse did not tell the patient that their 
analgesic drug would have an effect on both wound 
pain and headache. But it is also possible that the 
nurses did not ask about pain other than iriound pain. 

Dizziness, nausea and vomiting may appear after 
surgery”, especially if the patient has been operated on 
later in the day and therefore has been without food 
and fluid for a longer time. The incidence of postopera- 
tive nausea and vomiting in women may also be influ- 
enced by the day of the menstrual cycle’“. but 
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information about this was not included in this study. 
Some patients stated that they did not get help for their 
dizziness and nausea during their stay in the PACU. 
Probably the nurses had not informed the patients 
about the effect of their interventions such as infusions 
and iv drugs. It is also of great importance for the nurse 
and the anaesthetist to get information preoperatively 
about patients’ previously experienced postoperative 
problems. This knowledge makes the physician and the 
nurse more prepared to prevent these kinds of prob- 
lems3. Since 52% of patients experienced pain and 
discomfort at home, further studies are needed, as there 
is a lack of knowledge about the duration and intensity 
of pain and other complications. Additionally follow-up 
studies are needed about patients’ subjective opinions 
and experiences of the recovery period, i.e. when they 
found they could start work again, when they could 
return to their normal life and felt recovered. 

It was found that 9% of patients did not get any 
information or could not recall that they had had infor- 
mation about what to do or who to contact if they got 
symptoms at home that they could not handle or did 
not have knowledge about. Furthermore the study 
revealed that patients did not get sufficient information 
about self care or were unable to remember the infor- 
mation. The patients’ opinions about the written infor- 
mation showed that not all patients received such 
information or that the information was insufficient 
from a self-care perspective. Therefore it is, first of all, 
necessary that the written information should be rele- 
vant and appropriate according to the surgical proce- 
dure from a self-care perspective. To make this possible 
all staff involved must collaborate and include their 
knowledge about patients’ experiences of self care after 
ambulatory surgery. Second, the written information 
has to be given to the patients, preferably when the 
operation day is decided and the day before surgery4. 

Some patients also expressed dissatisfaction with the 
information given by the physicians. They also wanted 
to meet the surgeon prior to the procedure and after the 
operation. From a patient’s perspective this is of impor- 
tance as the patients are responsible for their own care 
at home and indirectly for the result of the surgery, i.e. 
their contribution to a successful procedure. Patients, 
especially those who undergo inguinal herniorrhaphy, 
also need to be assured that the operation did not reveal 
any severe disease. This information may contribute to 
a safer and more secure patient and successful care at 
home, which is one of the criteria for ambulatory 
surgery. 

Conclusion 

Almost all patients found ambulatory surgery conve- 
nient, but the patients’ experiences also revealed that 
further measures must be considered to increase the 
patients feelings of postoperative security and improve 
self care at home. Written and verbal information 
before discharge revealed limitations concerning who to 

contact if they experienced severe symptoms or compli- 
cations, which exercise or activities were recommended 
or forbidden, how to take care of personal hygiene, pain 
relief drugs and pain management. Even if the majority 
of patients were satisfied with the information given by 
the physicians and nurses prior to anaesthesia and 
surgery, in the PACU and just before the discharge 
from the PACU, some were disappointed and expressed 
a need for a meeting before discharge, for information, 
questioning and follow-up with the physician, especially 
the surgeon. 
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A retrospective review of ambulatory surgery admissions during a 12-month period was 
undertaken in seven hospital-based ambulatory surgery units to identify variables that 
contributed to hospital admissions and to make recommendations to reduce avoidable 
admissions further. Out of 32 457 ambulatory surgery patients, 3.2% were admitted (1042), 
with a range of 0.9-9.4% across the seven hospitals. When controlling for hospital differ- 
ences, urological surgery had the highest admission rate (6.1%) compared to other surgical 
specialities and emerged as a significant predictor of hospital admission (P <O.OOl, odds 
ratio 3.9, 95% confidence interval (Cl) 3.28-4.56). Both regional and general anaesthesia 
were significant predictors of admission and had proportionally higher admission rates (4.7 
and 4.2% respectively, P<O.O5) compared to monitored anaesthesia care (MAC) and local 
anaesthesia (1.3 and 0.6% respectively, P ~0.05). Admission rate was the same for ASA l-111 
patients. Admissions were regrouped into unavoidable reasons - 58%, potentially avoid- 
able admissions - 23% and avoidable - 16%. Main predictors of avoidable admission were 
duration of surgery tf <O.OOl) and female gender (P ~0.037). As close to 40% of admissions 
may be avoidable, efforts toward their reduction should be directed at scheduling cases 
that are reasonably likely to require extensive surgery on an inpatient or less than 24 h 
observation basis, and by prioritizing outpatient cases in an integrated operating suite. 

Key words: Ambulatory surgery, outcome, continuous quality improvement, hospital admissions 

Introduction 

As more extensive procedures are performed on an 
outpatient basis and patients with complex medical 
problems are considered for ambulatory surgery, man- 
agement of surgical outpatients should be guided by 
indicators of outcome and safety’s’. Hospital admissions 
following ambulatory surgery have been used as an 
important index of outcome. A number of studies both 
in the US and abroad describe hospital admission rates 
of 0.09-1604-2’. However, variability in reporting mech- 
anisms confounds inferences about outcome. Because 
previous studies are limited to reports of data from indi- 
vidual facilities, we undertook a multi-centred study in 
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order to report data on a large group of patients over a 
relatively short time frame. Additionally, previous stud- 
ies did not attempt to analyse the impact of avoiding 
admissions. Therefore, the purpose of this investigation 
was not only to determine the prevalence of post-ambu- 
latory surgery admissions but also to analyse associated 
causes and contributing factors so that recommenda- 
tions to further their reduction could be made and to 
provide a focus for future research. 

Methods 

Duta 

Seven hospital-based ambulatory surgical units in the 
New York Metropolitan area participated in this study. 
Data were collected from each hospital for the 12- 
month period from 1 January to 31 December 1991. 
Hospital medical records, ongoing quality improve- 
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ment, and operating room databases were reviewed 
by the anaesthesiologist from each facility participating 
in the retrospective review. Each hospital submitted 
summarized data. Admissions following ambulatory 
surgery were coded according to the following: reason 
for admission, anaesthesia type, patient age, gender, 
American Society of Anesthesiologists’ (ASA) physical 
status classification, surgical service, duration of surgery 
and length of hospital stay. 

Hospital admission was defined as any patient who 
was not discharged directly from the Ambulatory 
Surgery Unit (ASU) on the day of surgery. Admissions 
were divided into medical and non-medical by the 
following categories (Table 1): Surgical: 1. extensive 
surgery (not related to complications), 2. bleeding 
and/or observation for bleeding (not considered under 
complications), 3. temperature elevation, infection and/ 
or need for intravenous antibiotics, 4. surgical compli- 
cations at the time of initial surgery (i.e. vascular 
injury, uterine perforation), 5. additional procedure to 
be scheduled (i.e. breast biopsy leading to mastectomy), 
6. return to the operating room the same day (i.e. bleed- 
ing tonsils); Combination of surgical and anaesthetic: 
7. nausea and vomiting, 8. pain, 9. urinary retention; 
Medical: 10. medical observation and/or medical treat- 
ment for pre-existing or new onset non-surgical condi- 
tion; Anaesthetic: 11. anaesthesia complication (difficult 
intubation, airway complication not related to surgery, 
suspected aspiration pneumonia), 12. prolonged recov- 
ery from anaesthesia (>2 h in PACU); Administrative/ 
social: 13. inappropriately booked procedure (including 
procedures with high probability of more extensive 
surgery, i.e. laparoscopy with a possib1e laparotomy, or 
arthroscopy with a possible reconstruction), 14. late 
start in the operating room, 15. no escort, 16. inade- 
quate home support and 17. a Miscellaneous category 
(reasons either unknown or do not clearly fit into listed 
category). Reasons for admission were regrouped into 
three broad categories for purposes of post-hoc 
recommendations: unavoidable (surgical, medical and 
anaesthesia complications); potentially avoidable (com- 
bination surgical and anaesthetic causes, prolonged 
anaesthesia recovery); and avoidable admissions 
(administrative/social). Case data on the avoidable vs. 
unavoidable admissions were available from three hos- 
pitals and were analysed separately. 

The seven participating hospitals reflect the broad 
composition of the integrated ASUs in the 
Metropolitan New York area. Hospital 1 is a munici- 
pal hospital with a predominantly indigent population. 
Its ASU included late second trimester abortions and 
excludes paediatric surgery. Hospitals 2, 5 and 6 are ter- 
tiary, nonprofit, primary affiliates of medical schools. 
Hospital 2 excluded paediatric and ophthalmic surgery. 
Hospitals 3 and 7 are university-affiliated community 
hospitals. Hospital 4 is a tertiary referral nonprofit uni- 
versity-affiliated cancer centre which excludes ophthal- 
mological and dental cases. It was the only participating 
hospital with ambulatory operating room suites physi- 
cally separate from the main operating room. All ASUs 

except hospital 4 have residency training programmes. 
Five out of seven hospitals are trauma centres. 

Statistical analysis 

Data were analysed by x2 and multiple logistic regres- 
sion analysis. Two sets of logistic regression analyses 
were conducted: The first analysis was conducted to 
identify predictors of admission in the data on the gen- 
eral ambulatory surgery population, while controlling 
for differences among hospitals. Variables included sur- 
gical service, anaesthesia type and ASA status. The 
second analysis was conducted on the available case 
data of only the admitted patients from hospitals 1, 3 
and 7, to identify predictors of avoidable admissions. 
The dependent variable was the category for admission 
(avoidable or unavoidable). Independent variables 
included hospital, surgical service, anaesthesia, ASA 
status, age, gender, duration of surgery and length of 
stay. The logistic regression entered these variables as 
main effects as well as two way interaction terms using 
a forward selection procedure. For all tests, P co.05 
was considered to be significant. 

Results 

During the 12-month study period 32457 patients 
underwent ambulatory surgery in the seven participat- 
ing hospitals. Of these, 1042 patients were admit- 
ted, resulting in an overall admission rate of 3.2%. 
Interhospital variation and reasons for admission are 
shown in Table 1. Hospital 1 had the highest admission 
rate at 9.4% and hospital 4 the lowest at 0.9%. Separate 
multiple logistic regression analysis for each of the main 
variables, controlling for hospital differences, identified 
six significant risk factors for whether a patient could be 
admitted or not: patients who underwent urological 
procedures, patients who received general or regional 
anaesthesia, and ASA I-III patients were more likely to 
be admitted after ASU than other categories. Odds 
ratios and their 95% confidence intervals for selected fac- 
tors, as well as admission rates are presented in Table 2. 

Distribution of admissions by category was as 
follows: unavoidable 58% (surgical, medical and anaes- 
thesia complications), potentially avoidable 23% (com- 
bination surgical anaesthetic, prolonged anaesthesia 
recovery), and avoidable admissions 16% (administra- 
tive/social). The most frequent unavoidable reasons 
were extensive surgery (16.2%) and bleeding (12.4%) 
with interhospital variation (Table 1). Continued medi- 
cal observation and medical treatment were the reasons 
for 10% of admissions. These included arrhythmias, 
chest pain, suspected myocardial infarction, pulmonary 
oedema, hypertension and bronchospasm. Only one 
mortality was reported, which occurred on the fourth 
postoperative day and was’due to a pre-existing medical 
condition. Unavoidable anaesthetic reasons consti- 
tuted 8.7% of all admissions and were classified into 
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Table 1 Frequency and reasons for admission (in %I 

Hospitals 
Admissions 
Total cases 
(%I 

1 2 3 
120 144 103 

1280 4202 5049 
9.4’ 3.4 2.0 

-- 

4 5 
23 216 

2605 8549 
0.9’ 2.5 

6 7 
278 158 

7763 3009 
3.6 5.3’ 

Total 
1042 
32 457 

3.2 

Surgical 
1 Extended surgery 
2 Bleeding 
3 iv Antibiotics 
4 Surgical complications 
5 2nd procedure scheduled 
6 Return to or 

Combination surgical and anaesthetic 
7 Nausea and vomiting 
8 Pain 
9 No void 

Administrative 
10 Not ambulatory procedure 
11 Late or 

Medical 
12 Medical observation 

Anaesthetic 
13 Anaesthesia complication 
14 Prolonged anaesthesia recovery 

Social 
15 No escort 
16 No home support 

Miscellaneous 

26.7 8.3 20.4 4.4 10.2 16.2 17.1 
5.8 18.1 9.7 17.2 15.3 9.7 10.1 

14.2 5.6 5.8 4.4 6.9 9.7 2.5 
0.8 6.3 3.9 13.0 4.2 7.9 4.4 
2.5 2.8 4.9 4.4 1.9 1.1 1.9 
0 0 1.9 4.4 0.5 0 0 

2.5 3.5 2.9 0 9.7 4.3 15.2 
5 6.3 9.7 0 6.0 7.9 4.4 
1.7 3.5 8.7 8.7 2.3 4.3 5.7 

3.3 13.2 12.6 13 4.2 7.2 1.9 
15.8 2.1 1 13 1.4 5.0 13.3 

10 7.6 9.7 8.7 10.7 10.4 7.6 

4.2 2.1 4.9 4.4 2.8 3.2 3.2 
1.7 11.1 2.9 0 4.2 5.0 5.1 

0.8 2.8 1 0 2.3 1.1 4.4 
0 0 0 0 1.4 0 0.6 

44.8 
16.2’ 
12.4 
7.9’ 
51.6~ 
2.3 
0.4’ 

18.2 
6.9* 
6.8 
4.5 

13.7 
7.2’ 
6.5’ 

10.0 
10.0 
8.7 
3.4 
5.3’ 
2.5 
2.1 
0.4 
2.1 

17 Others 5 6.9 0 4.4 0 0 2.5 2.1 

*Hospitals 1, 4 different from others (P-zO.05). 
‘Hospital 7 different from hospital 2, 3, 5,6 (kO.05). 
‘Interhospital variation (P ~0.05). 

Table 2 Predictors of hospital admission 

Variable Rate% P value Odds ratio 
195% confidence 

interval) 

Urology 6.1 

ASA I 2.8 

ASA II 2.7 

ASA III 2.8 

General 
anaesthesia 4.2 

Regional 
anaesthesia 4.7 

<O.OOl 3.86 (3.28-4.56) 

0.022 1.37 (1.04-I .80) 

<O.OOl 1.65 (1.26-2.18) 

0.019 1.41 (1.05-I .89) 

<O.OOl 2.65 (2.27-3.10) 

<O.OOl 2.47 (1.60-3.07) 

complications (3.4%) and prolonged recovery (5.3%). 
Anaesthetic complications (3.4%) included airway com- 
plications and suspected aspiration pneumonia. Only 
two patients were admitted for suspected aspiration 
pneumonia. Interrelated surgical and anaesthesia fac- 
tors included nausea and vomiting (N/V) in 6.9%, pain 
in 6.8% and inability to void in 4.5% of patients. These 
were considered potentially avoidable. Administrative/ 
social and non-medical reasons (16”/0) were considered 
avoidable admissions and included cases for which the 
probability of more extensive surgery should have pre- 
cluded ambulatory surgery (7.2%) cases which had a 

late start in the operating room (6.5%) patients with no 
escort (2.1%) and no home support (0.4%). 

Results of the stepwise multivariate logistic regression 
analysis and x*s in 396 surgical cases (from hospitals 1, 
3 and 7) identified the following three variables as pre- 
dictors of avoidable admissions: duration of surgery, i.e. 
longer procedures resulted in more avoidable admis- 
sions (P <O.OOl); female patients had more avoidable 
admissions (P 0.037 odds ratio 1.53, with a 95% confi- 
dence interval (CT) of 1.02-2.29) and the interaction of 
ophthalmology and/or plastic surgery with longer 
duration of surgery led to more avoidable admissions 
(P 0.021). Anaesthesia type, ASA status, age, surgical 
service and all other interactions among the indepen- 
dent variables did not emerge as significant predictors 
of avoidable admissions. The surgical procedures that 
were most frequently admitted, their distribution by 
anaesthesia type, ASA classification, mean age and 
length of hospital admission are shown in Table 3. 
Average age for the admitted population was 44.8 + 
22.28 yr and average length of stay (LOS) after admis- 
sion was 1.8 I! 2.92 days. Based on available case-spe- 
cific data of the admitted patients, 62% had a LOS less 
than 24 h, and admissions were largely for administra- 
tive/social reasons and for patients for whom a some- 
what prolonged observation period was prudent. 
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Table 3 Clinical characteristics by surgical procedures 

Surgical procedure (nl 

Laparoscopy and/or 
hysteroscopy (64) 
Hernia repair (49) 
Sinus surgery (191 
D&E (19) 
Breast biopsy (14) 
Haemorrhoidectomy (15) 
Lithotripsy (12) 
Cystoscopy (9) 

Anaesthesia type ASA type Mean age Iyr) Mean LOS (days) 

GA MAC REG I II Ill 

64 0 0 46 17 1 31.64 2 9.2 
36 4 9 23 19 7 47.12 f 21.1 
17 2 0 12 5 2 39.78 -c 17.2 
18 0 1 11 6 2 23.47 k 5.7 
11 2 1 3 5 6 54.35 f 15.3 

3 6 6 6 4 5 48.2 + 18.8 
7 4 1 3 8 1 51.66 2 19.3 
5 1 3 1 4 4 59.33 + 16.1 

2.23 + 1.7 
1.76 -c 1.48 
1.42 f 0.96 
2.26 2 1.8 
4.85 2 7.1 
1.60 + 1.2 

3.1 2 4.2 
2.44 2 2.2 

Discussion 

This study was undertaken not only to determine the 
prevalence of admissions after ambulatory surgery in a 
diverse set of metropolitan hospitals but also to identify 
variables to reduce avoidable admissions further, an 
aspect that previous outcome studies have not consid- 
ered. As admission represents an undesirable outcome 
even if it does not result in increased morbidity or mor- 
tality, we sought to examine its causes and evaluate 
patient and medical speciality characteristics as risk fac- 
tors. Admissions can be evaluated for utilization by two 
distinct aspects of patient care: quality control of medi- 
cal and surgical services, and administrative organiza- 
tion. Although the need to hospitalize a patient after 
ambulatory surgery is often justified and unpredictable, 
the ability to keep avoidable admissions to a minimum 
would result in better utilization of ambulatory surgical 
and hospital inpatient services. 

Studies in the US”*, Canada’3-‘5s22, Europe’“” and 
Australia20,21 report a rate of admission ranging from 
0.09-16%. The diverse nature of the hospitals in our 
study and the inclusion of more extensive procedures 
performed on an ambulatory basis in recent years may 
have contributed to the higher average admission rate 
(3.2%) than previously quoted for other hospital based 
unitsY. Our multi-centred study enables us to draw infer- 
ences about reasons for admissions from a large group 
of patients during a short time frame (12 months). Due 
to the multi-centred nature of this study, room for dis- 
crepancy with regard to categorization of the reasons 
for admission also exists. A few studiesy,‘8,22 have identi- 
fied factors that predicted hospital admission. Unlike 
previous reports, we identified urology (GU) as the only 
surgical speciality that had a four times greater risk for 
admission. GU had the highest rate of admission pri- 
marily following cystoscopy and transurethral resection 
of bladder tumours (TURBT) and lithotripsy-related 
procedures because of extensive surgery and haematuria 
requiring catheter insertion and further observation. As 
this finding was independent of the type of anaesthesia 
administered, surgical procedures remain the stronger 
determinant of admission. While these GU procedures 
may be standard for an ASU, we suggest that these pro- 

cedures be postoperatively admitted to a <24-h obser- 
vation unit or booked as inpatient admissions. 

Our study differed not only in the variables that 
could predict admission, but also in the analysis of the 
actual admissions and whether they could be avoided or 
not, By categorizing admissions as either avoidable or 
unavoidable, it becomes less important whether they are 
grouped as either surgical, anaesthetic, or combined 
surgical and anaesthesia. Therefore, analysis of case 
data was undertaken to explore some of the relation- 
ships observed on the larger population and to identify 
predictors of whether the admissions were avoidable or 
not. Accordingly, corrective measures could be taken to 
reduce the avoidable category further. Duration of 
surgery, independent of patient or anaesthesia charac- 
teristics was identified as a predictor of avoidable 
admissions. Although no one surgical speciality was sin- 
gled out in this analysis, procedures such as laparoscopy 
with a possible laparotomy or arthroscopy with possible 
reconstruction, are often inappropriately booked as 
ambulatory procedures. A database of procedure-spe- 
cific operating times including surgeon profiles, together 
with administrative processes that actively review and 
trend admission rates, would assist hospitals in devel- 
oping guidelines for scheduling these cases or in modi- 
fying physician practice patterns. Such evaluations can 
also be incorporated into quality assessment and 
improvement programmes2. Hospital 1, a very active 
ieve 1 trauma centre, had many of its ambulatory cases 
postponed, causing late starts in the OR. This impacted 
negatively for the more extensive procedures, resulting 
in high admission rates. Prioritizing ambulatory cases 
based on anticipated length of procedure or anaesthesia 
recovery time, and ideally, providing dedicated ambula- 
tory staff and facilities, is indicated in such settings. The 
tendency for female patients to be admitted for avoid- 
able reasons most likely relates to the type of surgical 
procedure, although we could not find other significant 
interactions. The data further suggests that in integrated 
hospital ambulatory surgery facilities, better surgical 
anticipation of the extent of the procedure would result 
in more appropriate scheduling of procedures. We do 
not suggest that patients that were admitted should 
have been discharged instead, rather that within a 
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hospital-based integrated ASU there is a laxity in 
scheduling cases, assuming that an integrated facility 
could easily accommodate ambulatory admissions, if 
required. Guidelines for ambulatory surgery must be 
not only cost-effective, but synchronous with quality 
patient care. Admissions to inpatient beds are disruptive 
to hospital operations because they frequently postpone 
scheduled elective admissions and require a number 
of beds to remain vacant in their anticipation. 
Furthermore, utilization of nursing personnel and other 
hospital resources is not cost-effective when minimal 
patient care is required. This reinforces the need for the 
establishment of either a distinct <24-h observation unit 
or extension of nursing coverage to 24 h per day in 
ambulatory surgery recovery areas. The required 
nurse/patient ratio can be less stringent in this unit and 
physician coverage might be provided by the anaes- 
thesia department which is available for emergency 
surgery. Improved preoperative diagnosis and planning 
could be remedial in cases where this probability is 
inherently higher. Further studies focusing on interven- 
tions in those areas that are avoidable or potentially 
avoidable hold promise for reducing unanticipated 
admissions after ambulatory surgery. 

Although patients receiving regional and general 
anaesthesia had higher admission rates than those 
receiving MAC and local, anaesthesia type did not 
independently predict avoidable admissions. Therefore, 
selection of anaesthesia should be based on factors 
other than the desire to avoid hospital admission. 
Admission is more likely a factor of longer and more 
extensive surgery - a stronger determinant of avoidable 
hospital admissions than anaesthesia type. Nausea and 
vomiting have been regarded as common complications 
following adult3.‘-” and paediatric*.” outpatient surgery, 
but were the cause of admission in less than 7% of cases 
in our study, compared to a much higher incidence in 
earlier studies’.7.‘. Our observed rate of admission for 
N/V and pain probably reflects the evolution of ultra- 
short anaesthetics and newer analgesic modalities that 
have reduced drowsiness and vomiting and provide 
better pain control. Comorbid condition, as identified 
by the ASA classification and age, did not appear to be 
a risk factor for admission. Contrasted to other studies, 
where the high admission rate was related to older 
patients with co-existing diseases’7,20, in our study, ASA 
III patients had no higher rate of admission than ASA 
I and II. This again supports our findings that surgical 
factors are more accurate predictors of admissions. All 
the facilities participating in our study had some form 
of preoperative screening. and should have been able to 
filter out the medically inappropriate patients thus 
reflecting the stable 4SA III and IV patients. We sug- 
gest that with continued preoperative screening, admis- 
sions for unexpected medical problems or because of 
anaesthesia-related reasons will remain infrequent. 
Other factors, such as physician practice patterns may 
influence avoidable admissions and warrant further 
evaluation. 

Conclusions 

We report the prevalence of avoidable ancl unavoidable 
admissions following ambulatory surgery. Structurally 
unavoidable circumstances still account for the majority 
of hospital admissions following ambulatory surgery 
and it is unlikely that intensified preoperative screening 
can significantly reduce this category. As cases of longer 
duration predict avoidable admissions, efforts must 
be focused at identifying potentially inappropriate 
cases. Our data suggests that ASU admissions can be 
reduced by utilizing <24-h observation areas, by priori- 
tizing ambulatory surgery cases within the integrated 
operating room, and by preoperatively identifying 
social issues that may interfere with discharge. As close 
to 40% of admissions may be avoidable? prospective 
studies which evaluate the effect of anaesthetic and sur- 
gical innovations, as well as risks inherent to specific 
procedures, could facilitate a substantial reduction in 
avoidable admissions. Because these reductions may be 
reflected as an increase in scheduled inpatient admis- 
sions, administrative organization, continuous quality 
improvement and broad-based studies are required to 
analyse these trends and develop appropriate corrective 
measures which will enable more efficient utilization of 
both the ASU and hospital resources. These findings 
must be shared with reimbursement parties so that 
selection of procedures and patients accurately reflect 
safe clinical practice. With the expectation that in 
the foreseeable future ambulatory procedures will 
only increase and available healthcare dollars will only 
decrease, providers must be proactive and foresighted in 
their resource allocation decisions. 
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A. The patient asks for ambulatory surgery 

The argument that the patients ask for 
surgery can be questioned on grounds 
observations: 

ambulatory 
of different 

1. It is a common experience in the daily practice of 
most of us that patients rarely ask spontaneously for 
ambulatory surgery. 

Morgan M and Beech R 
Vuriutions in lengths of stay and rates of duy cuse 
surgery.. implicutions for the efficiency of surgical 
munugement 
‘Given the choice, many patients in Britain would prob- 
ably currently prefer inpatient admission for interme- 
diate surgical procedures, although choosing day case 
treatment for minor excisions.’ 
J Epidemiol Commun Health 1990; 44: 90-105 

Kirby RM 
Duy cuse surgery 
‘We have undertaken a survey of 101 patients undergo- 
ing either inguinal hernia repair or surgery to varicose 
veins. Each patient was given a questionnaire on the 
evening after operation containing a simple question: 
“WouId you like to be going home on the evening of 
surgery?’ Of 44 patients having varicose vein surgery, 
25 replied “no” and 19 replied “yes”. More importantly, 
however, of 57 patients who had an inguinal hernia 
repair 52 replied “no” and five replied “yes”, a ratio of 

Accrprrd: 30 August 1995 
Corresponckncr und reprint requests lo: A Vleugels, University 
Hospitals. Catholic University of Leuven, Leuven, Belgium 

10 to 1 against the idea of discharge on the same 
evening.’ 
Luncet 199 1; 338: 1529 

Johnson I 
Duy case tonsillectomy - a public demand? 
‘This study not only raises the question regarding the 
public’s knowledge of complications, but in the time of 
the Patient’s Charter asks if the public actually wants 
day-case tonsillectomy.’ 
J Laryngol Otol 1993; 107: 765 

2. If the doctor proposes ambulatory treatment, a not 
negligible number of patients refuse. 

Davies B and Tyers A 
Do patients like day cuse cuturuct surgery? 
‘This is a selected group of patients in that some 
patients are not offered day surgery because of medical 
or other reasons and of those who are offered day 
surgery 30% declined.’ 
Br J Ophthalmol 1992; 76: 262-3 

3. In choosing ambulatory surgery it is most of the time 
the doctors’ opinion, and not the patients’ opinion 
about ambulatory surgery, that is decisive. 

Lowe K, Gregory D et al. 
Suitubility jbr duy cuse cuturuct surgery 
‘It is the authors’ experience that patients who are 
offered a choice of day case or inpatient management 
often ask which their doctor would recommend.’ 
Eye 1992; 6: 506-9 

Morgan M and Beech R 
Vuriutions in lengths of stay und rutes of‘ duy cuse 
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surgery.. implications for the ej$ciency of surgical man- 
agemen t 
‘Clinical barriers limiting the adoption of day case 
surgery or short stay policies may also arise if surgeons 
do not regard such forms of management as having any 
clinical advantages.’ 
J Epidemiol Commun Health 1990; 44: 90-105 

4. The results of patient satisfaction measurements are 
highly variable. 

Pica-Surey W 
Ambulatory surgery - hospital based vs freestanding 
‘Few researchers, however, have studied patient satis- 
faction with ambulatory surgery and the findings of the 
studies reported are inconsistent.’ 
AORN J 1993; 57: 1119-27 

Duncan P, Cohen M et al. 
The Cunadiun four-centre study of anaesthetic outcomes: 
III. Are anaesthetic complications predictable in day sur- 
gical practice? 
‘In spite of the widespread development of ambulatory 
surgery, there has been relatively little critical evalua- 
tion of the outcome of this service. Randomization of 
subjects between inpatient and outpatient facilities has 
essentially not occurred.’ 
Can J Anaesthesiu 1992; 39: 440-8 

Morgan M and Beech R 
Variations in lengths of stuy and rates of day case 
surgery.. implications for the efjiiency of surgical mun- 
agemen t. 
‘The majority of patients express a high level of satis- 
faction, although several studies showed that a signifi- 
cant proportion of patients undergoing day case surgery 
for inguinal hernia repair and varicose veins would have 
preferred inpatient care.’ 

‘Similarly, a significant proportion of the cholecystec- 
tomy patients (reviewed by Reder et al.) would have 
preferred a longer period of hospital care. However, the 
reasons for this preference and the strength of the pref- 
erence are rarely described.’ 

‘There is also the question of the trade offs that patients 
are willing to make where there are waiting lists for 
surgery. For example, the choice between a shorter 
length of stay and an early operation, or a longer length 
of stay and a greater waiting time (or between immedi- 
ate day case surgery and waiting for inpatient care), 
may result in a preference for the more immediate care 
option.’ 
J Epidemiol Commun Health 1990; 44: 90-105 

5. It can be observed that patients prefer inpatient 
surgery without co-payment to one day surgery with 
(even minor) co-payment. Along similar lines of 
thinking it has been published that even insurance 
policies that offer relatively lower out-of-pocket pay- 
ments for ambulatory surgery do not increase the 
probability that surgery will be done in the ambula- 
tory setting. 

Pauly M and Erder M 
Insurance incentives for ambulatory surgery 
‘The results indicate that insurance policies that offer 
relatively lower out-of-pocket payments for ambulatory 
surgery do not increase the probability that surgery will 
be done in the ambulatory setting.’ 
Health Services Research 1993, 27: 813-39 

Many reasons can be enumerated to explain why a sub- 
stantial number of patients do not prefer surgery in the 
ambulatory setting: 

l additional discomfort in the ambulatory organization 
of preoperative assessment 

l additional patient load in the organization of his own 
postoperative care (GP, home nurses, pharmacist.. .) 

l traffic jams at the critical hours of the day 
l patient reserves in taking responsibility for the super- 

vision of their own postoperative care or that of their 
children. 

Voepel-Lewis T, Andrea C et al. 
Parent perceptions of puediatric ambulatory surgery: 
using family feedback for programme evaluation 
‘Eighty-two families (25%) in the sample perceived the 
outpatient experience as being very stressful.’ 
J Post Anesthesia Nursing 1992; 7: 106-14 

Callanan V, Capper R et al. 
Duycuse adenoidectomy, parental opinions and concerns 
‘Parents worried about: their child bleeding at home 
(53%); bleeding on the way (40%); vomiting at home 
(39%); vomiting on the way home (35%) and not 
knowing if their child was sick during the night (44%).’ 
J Luryngol Otol 1994; 108: 470-3 

Schloss M, Tan A et al. 
Outpatient tonsillectomy and udenoidectomy: compli- 
cations and recommendations 
‘Most revealing, however, were the parents’ feelings 
about their child’s first postoperative night. While 60% 
of the parents reported being somewhat worried if their 
child was hospitalized for the first night following 
surgery, 25% were relieved, apparently being reassured 
by the knowledge that inpatient care was being pro- 
vided for their child. Conversely, 20% reported that 
having to care for their child at home would “terrify” 
them, with an additional 58% experiencing some worry 
over this possibility. Only 4% of parents felt significant 
relief due to being able to care for the child in the home 
environment.’ 
Int J Ped Otorhinolaryngol 1994; 30: 115-22 

While A and Wilcox V 
Paediutric day surgery.. day case unit udmission 
compared with general paediutric ward admission 
‘The findings of this small exploratory study concur 
with those of Caring for Children in the Health Services 
Organization (CCHS) (1991) that day case admissions 
must be carefully planned if they are not to cause 
unnecessary stress for children and their families.’ 
J Advanced Nursing 1994; 19: 52-7 
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B. Ambulatory surgery results in a better quality of care 

The quality of ambulatory surgery is documented to be 
good and not to be worse than the quality of the same 
type of surgery in the inpatient setting. This is, however, 
not the same as saying that ambulatory surgery leads to 
a better quality of care. Several comments can be made 
on this point: 

I. In many countries comprehensive, reliable and acces- 
sible measured data on the quality of inpatient care 
do not exist. However, the situation is even worse in 
the ambulatory setting. Statements about quality are 
often based on impressions and/or opinions, not on 
facts or measurements. 

Osborne G and Rudkin G 
Outcome qfter du-v cure surgery in a major teaching 
hospital 
‘There have been few comprehensive published studies 
of outcome after day care surgery. More comprehensive 
outcome studies are required to confirm that the poten- 
tial advantages of day surgery are realized in practice.’ 
Anuesth Intens Cure 1993; 21: 822-7 

Warner M, Shields S, et al. 
Mujor morbidity und mortulity within I month of ambu- 
lutory .surgery and unuesthesiu 
‘The determination of appropriate candidate selection 
criteria for ambulatory anaesthesia and surgery in older 
or less healthy patients is difficult because of a lack of 
ambulatory outcome data extending beyond the first 
2448 postoperative hours.’ 

‘Reports of ambulatory surgical outcomes that include 
only the initial postoperative period may underestimate 
the actual incidence of surgical and anaesthetic-related 
complications.’ 
JAMA 1993: 270: 1437-41 

Yozzo J 
Is itji?asible to truck infections in an ambulatory surgery 
centre? 
‘The ambulatory surgery centre (ASC) at Northern 
Westchester Hospital has approximately 55 surgeons 
performing an average total of 300 surgical procedures 
every month. After many months of identifying and 
evaluating infection tracking methods, we were unable 
to ascertain an infection rate for all patients who visited 
our ASC. Obtaining a statistically significant response 
was difficult, leading to questions about each method’s 
validity.’ 
J Post Anesth Nursing 1989; 4: 255-8 

Michaels J, Reece-Smith H et al. 
Cuse-control study of patient sutisfuction with day cuse 
and inputient inguinul herniu repair 
‘Lack of information about outcome, including less 
easily measured results such as patient satisfaction, may 
give a misleading impression and some form of audit of 
outcome should be carried out.’ 

‘Six patients reported wound problems, five of which 
were unknown to the hospital.’ 
J Roy CON Surg Edin 1992; 37: 99-100 

The argument of the reduction of the risk for hospi- 
tal acquired infection is of minor relevance in the 
debate since ambulatory surgery patients in general 
do not belong to any of the risk groups for hospital 
infections (indwelling catheters, mechanical ventila- 
tion, immunosuppression). 

Many patients mention more postoperative discom- 
fort than they expected. 

Oberle K, Allen M et al. 
F0110~up of same duy surgery putients 
Percentage of patients with severe postoperative pain: 

Procedure Postoperative duy 
-- 

0 I 2 3 

Arthroscopy 29.4 27.6 11.8 5.9 
Bunionectomy 53.3 46.7 16.7 6.7 
Cataract extraction 15.2 3.0 3.0 NA 
Laparoscopy 33.3 29.0 16.i 3’ 
Mammoplasty 54.3 31.4 13.3 8:; 
Submucosal resection 24.2 39.4 23.2 9.1 
Tubal ligation 62.5 15.6 8.4 9.4 
Other major 

procedures 
Other minor 

40.6 43.7 .7 Iii 6.2 

procedures 20.6 14.7 I!.8 14.7 

NA, not applicable. 

AORN J 1994; 59: 1016-25 

Astfalk W, Warth H et al. 
Duy cuse surgery in childhood j?om the purents ’ point of 
view 
‘Nevertheless. a total of 40 children (I 6.8%) have 
unpleasant or strong memories of the pain they experi- 
enced.’ 
Eur J Pediutr Surg 1991; 1: 323-7 

Duncan P, Cohen M et al. 
The Canadian four-centre study of unuesthetic outcomes: 
III. Are unuesthetic complicutions predictable in duy sur- 
gicul pructice? 
‘Even with the limitations of the telephone survey, it is 
disturbing that so many patients reported sore throat, 
nausea, headache and backache.’ 
Cun J Anaesth 1992; 39: 440-8 

Voepel-Lewis T, Andrea C et al. 
Parent perceptions of puediutric ombulutory surgery: 
using jbmily jtiedhack jbr progrumme evuiuution 
‘Thirty-seven of the respondents (12%) felt that their 
children experienced more postoperative pain than 
expected. Families of children in the otorhinolaryngol- 
ogy sample perceived significantly more pain than 
expected than did other families. More postoperative 
nausea and vomiting than expected was perceived by 33 
families (10.4%). The orthopaedic sampie perceived sig- 
nificantly more nausea and vomiting than the overall 
sample. 
J Post Anesth Nursing 1992; 7: 106-14 
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Levin P, Stanziola A et al. 
Postoperative hospital retention following ambulutory 
surgery in u hospital-based programme 
‘The main finding of the present study is that 9.5% of 
patients undergoing surgery at a hospital-based ambu- 
latory surgery centre were retained in hospital post- 
operatively for observation or complications. This is 
much higher than reported in earlier studies.’ 
Qua1 Assur Utiliz Rev 1990; 5: 9&4 

Philip B 
Patients’ assessment of ambulatory anaesthesiu and 
surgery 
‘Although our respondents were discharged on the day 
of surgery, full recovery required additional days at 
home. This finding, while not new, is contrary to the 
popular expectation by patients and surgeons of “street 
fitness” after “in-and-out surgery”. Sixty-two per cent 
of our patients did not resume normal activities the next 
day, but instead required an average of 3 additional 
days. ’ 
J Clin Anesth 1992; 4: 355-8 

4. Taking patient satisfaction as an outcome measure, 
the quality of ambulatory surgery is of varying 
levels. 

Duncan P, Cohen M et al. 
The Cunadian four-centre study of anaesthetic outcomes: 
III, Are anaesthetic complications predictable in day sur- 
gical practice? 
‘While the low response rate (36%) to the telephone 
interviews created a sampling bias, the high rate of 
patient dissatisfaction among those reached is discon- 
certing.’ 
Can J Anaesth 1992; 39: 440-8 

Michaels J, Reece-Smith H et al. 
Cuse-control study of patient satisfaction with day case 
and inpatient inguinal hernia repair 
‘Nearly half of the patients felt that they were dis- 
charged too early and the majority would prefer in- 
patient treatment.’ 
J Roy Co11 Surg Edin 1992; 37: 99-100 

Pineault R, Contandriopoulos A-P et al. 
Randomized clinical triul of one-day surgery. Patient sat- 
isfaction, clinical outcomes and costs 
Patient perception of the appropriateness of length of 
stay by surgical procedure and mode of care (n = 182): 

Surgicul Procedure Mode of care 

One-day (%) Inpatient (%) x2 

Total for all procedures 100.0 100.0 
Too short 55.9 21.3 22.8* 
Appropriate 44.1 78.7 

Tubal ligation 100.0 100.0 
Too short 51.6 20.0 6.6* 
Appropriate 48.4 80.0 

Hernia repair 100.0 100.0 
Too short 59.4 25.8 7.3* 

Appropriate 40.6 14.2 
Meniscectomy 100.0 100.0 

Too short 56.7 17.9 9.3* 
Appropriate 43.3 82.1 

*= P < 0.01 

Patient preference for alternative mode of care by sur- 
gical procedure and mode of care (n = 182): 

Surgical Procedure Mode sf care 

One-duy (%) Inpatient (%) x2 

Total for all procedures 100.0 
Same mode 50.5 
Alternative mode 48.4 
Undecided? 1.1 

Tubal ligation 100.0 
Same mode 56.7 
Alternative mode 46.3 
Undecided? 1.0 

Hernia repair 100.0 
Same mode 53.1 
Alternative mode 46.9 

Meniscectomy 100.0 
Same mode 43.3 
Alternative mode 56.7 

100.0 
86.5 26.3* 
13.5 
- 

100.0 
93.8 10.8* 
6.7 
- 

100.0 
77.5 4.091 
22.5 

100.0 
89.3 23.54* 
10.7 

*P 5 0.01. ‘not included in analysis; ‘P 5 0.05. 

Med Cure 1985; 23: 171-82 

While A and Wilcox V 
Paediatric day surgery: day case unit udmission com- 
pared with general paediutric ward admission 
‘The care offered in the day case unit was found to be 
woefully deficient in many areas.’ 
J Adv Nursing 1994; 19: 52-7 

C. Ambulatory surgery saves money 

In spite of all arguing on patient preferences and qual- 
ity improvement the real argument for the development 
and promotion of ambulatory surgery is the claim that 
it saves money. This claim has not been proved. 
Observations can even be made that suggest an opposite 
effect: 

1. 

2. 

In the USA, where ambulatory surgery is promoted 
more than in any other country, healthcare expendi- 
tures are growing at a faster pace than in any other 
country (see Figure 1). 

No comprehensive study on the macro-economical 
effects of the introduction of ambulatory surgery 
exists. Most studies are fragmentary and do not mea- 
sure all cost elements. 

Kitz D, Slusarz-Ladden C et al. 
Hospital resources used .for inpatient and ambulutory 
surgery 



Vleugels: Promoting ambulatory surgery-grounds for contention? 151 

Onward and upward 
Total health-care spending as % of GDP 

Health spending per head, 1989* 

Britain $836 

Canada $1,683 

France s 1,214 

Japan $ I.035 

United States $2,354 

Western Germany $1.232 

I I I I I I I I 
70 75 80 85 86 87 88 89 
Source: OECD l Converted at purchasing-power parks 

Figure 1. Onward and upward. Total health-care 
spending as % of GDP 

‘Costs for other components of care, such as pharma- 
ceuticals and overnight hospital stay, were not available 
for the period included in this study.’ 
Anesthesiol 1988; 69: 383-6 

Almost all studies neglect transferred costs. 

Detmer D 
Ambulatory surgery. A more cost-effective treatment 
strutegy? 
‘Of course, some of these cost reductions resulted from 
the transfer of expenditures from the healthcare system 
to other caregivers, such as the patient’s family.’ 
Arch Surg 1994; 129: 123-7 

Schwartz W and Mendelson D 
Hospital cost containment in the 1980s. Hurd lessons 
leurned und prospects jbr the 1990s 
‘Our calculations include only changes in expenditures 
for acute care in hospitals and do not indicate the over- 
all effect of these changes on system-wide expenditures 
for healthcare. When care is transferred to free-standing 
ambulatory care facilities and physicians’ offices, the 
resulting costs partially offset the savings accomplished 
in hospital-based care. Because there are not readily 
available measures of care shifted to settings outside the 
hospital, we have been unable to calculate the net sav- 
ings to society.’ 
New Engl J Med 1991; 324: 103742 

Morgan M and Beech R 
Vuriutions in lengths of stuy and rutes of day cuse 
surgery: implicutions jOr the ej$ciency qf’ surgical 
munugemen t 
‘Reductions in lengths of stay and the substitution of 
day case surgery for inpatient admission reduces hospi- 

tal costs per case. However, there are questions of the 
precise cost savings achieved and the existence of any 
“knock on” effects, or costs transferred to other caring 
bodies, such as district nurses, general practitioners and 
home helps. Finally, there may be social costs (or sav- 
ings) linked to the time patients and their families are 
absent from work.’ 
J Epidemiol Commun Health 1990; 44: 90-- 105 

These transferred costs can, however. be substantial. 

Stott N 
Duy cuse surgery generates no increased workload jor 
community bused stujj1 True or jklse? 
‘Garraway et al. reported a study in Edinburgh, involv- 
ing 163 practitioners and 498 patients, in which they 
investigated the impact of day surgery on general prac- 
titioners’ workload: one in four practitioners mentioned 
increased workload and the possibility of additional late 
house calls as disadvantages of the scheme.’ 

Ruckley et al. studied 117 Edinburgh patients dis- 
charged home the same day after surgery for varicose 
veins or hernia: a quarter of the nurses said that day 
surgery had increased their workload significantly. 
Average levels of contact time (including travelling) in 
the 3 week follow-up period were 186 min (ward 
patients), 204 min (convalescent patients) and 325 min 
(day care patients). This is a clear indication of the 
greater demands on district nurses when day surgery is 
involved.’ 

‘Nothing is more erosive to morale than assumptions 
that transferred costs are trivial when doctors and com- 
munity nurses know they are being called for postoper- 
ative complications or concerns. Patients should expect 
an excellent proactive postoperative service at home.’ 
BMJ 1992; 304: 825-6 

Schloss M, Tan A et al. 
Outputient tonsillectomy und udenoidectom,l,: wmpiicu- 
tions und recommendutions 
‘The effect on family life-style as the result of a surgical 
procedure and postoperative care of the child can be 
seen and hypothesized from the data presented. The 
indirect cost of providing primary postoperative care at 
home, including parental loss of time from work. the 
anxiety resulting from the operation and concern over 
providing in-home post-surgical attention are revealed 
in the study findings.’ 
Int J Ped Otorhinoluryngol 1994; 30: 115--Z 

Michaels J, Reece-Smith H et al. 
Cuse-control study of putient sutisjixtion wit/l duy c:ase 
and inputient inguinul herniu repuir 
‘Although there was no objective difference in recovery, 
nearly half of the patients felt that they were discharged 
too early and the majority would prefer inpatient treat- 
ment. Day case patients required significantly more 
medical attention after discharge.’ 
J Roy Co11 Surg Edin 1992; 37: 99-100 
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3. Apart from their fragmentary nature most published 
reports show two fundamental methodological flaws. 
They use charges as a measure for cost and/or they 
use average inpatient cost as a measure for the cost 
of selected patient groups. 

Evans R and Robinson G 
Surgical duy cure: measurements of the economic payoff 
‘Previous research on this question had not adequately- 
addressed the issue of cost savings because it tended to 
rely either on hospital per diem comparisons or on com- 
parison of charges.’ 
CMA J 1980; 123: 873-80 

Pauly M and Erder M 
Insurance incentives for ambulatory surgery 
‘In 1987, short-term, general community hospitals in 
the US performed 2 041 455 surgical operations(. . .). It 
has been estimated that one-third of hospital costs are 
related to surgery(. . .). Since the average charge for each 
inpatient day was $530 in 1987 (AHA, 1988), a shift of 
one inpatient surgery to outpatient in 1987 would have 
yielded for each inpatient day a saving of $530 in hos- 
pital charges. Assuming that each shift of surgery to 
outpatient surgery saves at least one inpatient day, the 
annual savings from a 20% shift to outpatient surgery 
would have resulted in savings of at least $21 million in 
hospital charges alone.’ 
Health Serv Res 1993; 21: 813-39 

Van den Oever R et al. 
Comparison of the uveruge hospital bill for inguinal 
herniu repair - inpatient vs outpatient (amounts in 
Belgiun francs) 

Inpatient Outpatient Dtfference 

Surgery 7111 
Anaesthesia 2329 
Lab medicine 2775 
Medical imaging 1119 
Intensive care 124 
Emergency 129 
Pharmaceuticals 1982 
Medical surveillance 25 17 
Stay 20 169 
Total 38 255 

7115 -4 
2420 -91 
2550 225 
- 1119 
- 124 
- 129 
- 1982 

1200 1317 
2572 17 597 

15 857 22 398 

Adjusted compurison of the average hospitul bill for 
inguinal herniu repair - inpatient vs outpatient (amounts 
in Belgiun francs) 

Inpatient Outpatient Difference 

Surgery 7111 
Anaesthesia 2329 
Lab medicine 2775 
Medical imaging 1119 
Intensive care 124 
Emergency 129 
Medical surveillance 25 17 
Total 16 104 

7115 -4 
2420 -91 
2550 225 
- 1119 
- 124 
- 129 

1200 1317 
13 285 2819 

Het Belgisch Ziekenhuis 1992; 211: 28-3 1 

4. Data have been published in which increases in out- 
patient expenditures tend to offset the savings in 
inpatient care. 

Schwartz W and Mendelson D 
Hospital cost containment in the 1980s. Hurd lessons 
learned and prospects for the 1990s 
‘If the increase in the number of visits for ambulatory 
care were equal (in the period 1990-1995) to that in 
1987 and 1988, much or all of the savings from cut- 
backs in inpatient care would be offset.’ 

‘Our findings suggest that the era of easy reductions in 
the number of inpatient days, with the associated atten- 
uation of rising costs, is largely over. If further reduc- 
tions in inpatient days are accompanied by an increase 
in the amount of ambulatory care similar to that during 
the past few years, the net savings will probably be 
negligible.’ 
New Engl J Med 1991; 324: 1037-42 

5. Factors exist which may lead to an increase in 
healthcare expenditures upon a large-scale develop- 
ment of ambulatory surgery facilities. 

(a) For hospitals a large part of the fixed and over- 
head costs remain when beds are closed but ser- 
vices are maintained. 

Morgan M and Beech 


