
Ambulatory Surgery 6 (1998) 1

Editorial

What’s in a name?

Day The time between the rising and setting of the sun.(n) i
The time of one revolution of the earth (24 h).ii

Part of a building to walk in.(n)Ambulatory
Movable.(adj)

Do any of the above definitions of ‘day’ or ‘ambulatory’ qualify the word ‘surgery’ in such a way as to convey
clearly the concept of surgery we wish to promote? Some will say yes, some no. Overall there will be no agreement.
If those with a particular interest in this field of surgery have no clear consensual agreement on the terms that are
used, how can we communicate in a meaningful way our ideas and the results of our research with others? We
cannot. It is thus not for semantic reasons that we need to tightly define our terms: it is essential on both practical
and scientific grounds.

The IAAS executive decided at its last meeting that ambulatory and day surgery, together with associated
terminology, need to be defined on an internationally agreed basis.

This is a big task. But the process has been started by Mr L. Roberts and Dr J. Warden, two of IAAS’s Australian
delegates. Their initial proposals follow this editorial. Readers comments on these definitions and suggestions for
other terms that need defining would be welcome.

The present imprecise usage of terminology is confusing. Clarification is essential if national and international
comparisons are to be made and progress occur in what we term Ambulatory or Day Surgery.

P.E.M. Jarrett

.
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Suggested
International terminology and definitions

L. Roberts, J. Worden

TERMINOLOGY
Synonyms: Day. Same day. Day only.Ambulatory:
Time frame - up to 8 h - no overnight
stay.

Synonyms: 23 h. Overnight stay.Extended
Reco6ery :

Time frame - over 8 h - under 24 h.

Short Stay :
Time frame - 24–72 h.

DEFINITIONS - GENERAL

Surgery/Office : A medical practitioner’s professional
premises.

Outpatient Department : Section(s) of a hospital, public
or private, for the treatment of outpatients.

Outpatient : A patient treated solely in the outpatient
department of a hospital, public or private.

Inpatient : A patient admitted into a hospital, public or
private, for a stay of 24 h or more.

DEFINITIONS - SURGERY/OFFICE OR OUTPA-
TIENT

Surgery/Office Procedure : An operation or procedure
carried out in a medical practitioner’s professional
premises which provides an appropriately designed,
equipped and serviced room(s) for its safe performance.

Outpatient Procedure : An operation or procedure car-
ried out in the outpatient department of a hospital, public
or private, which does not require inpatient, or ambula-
tory surgery unit services or supervision.

DEFINITIONS - AMBULATORY SURGERY

Ambulatory Surgery/Procedure : An operation/proce-
dure, excluding an office/surgery or outpatient opera-

tion/procedure, where the patient would normally be
discharged on the same working day.

Ambulatory Surgery/Procedure Patient : A patient hav-
ing an operation/procedure excluding an office/surgery
or outpatient operation/procedure, who is admitted and
discharged on the same working day.

Ambulatory Surgery Centre (Facility): A centre (facil-
ity) designed for the optimum management of an ambu-
latory surgery/procedure patient.

Ambulatory Surgery Procedure - Extended Reco6ery
Patient : A patient treated in ambulatory surgery/pro-
cedure centre/unit, free standing or hospital based, who
requires extended recovery including overnight stay,
before discharge the following day.

Ambulatory Surgery/Procedure Extended Reco6ery Cen-
tre/Unit : Purpose constructed/modified patient ac-
commodation, free standing or within an ambulatory
surgery centre or hospital, specifically designed for the
extended recovery of ambulatory surgery/procedure pa-
tients.

Limited Care Accommodation : Hotel/hostel accommo-
dation for ambulatory surgery/procedure patients
where professional health care is available on an on call
basis.

Hotel/Hostel Accommodation : Accommodation with-
out professional health care for ambulatory surgery/pro-
cedure patients when required for domestic, social or
travel reasons.

L. Roberts and J. Warden

Australian Day Surgery Council,
Sydney, Australia.

*Please send comments, criticism or suggested additions
to Professor P.E.M. Jarrett, Editor-in-Chief, Ambula-
tory Surgery.
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1. Introduction

Current Issues in Ambulatory Anaesthesia was the
theme of a Breakfast Panel during the 54th Annual
Meeting of the Canadian Society of Anaesthetists in
Vancouver, BC, Canada, 6–10 June, 1997. Frances F.
Chung, from Toronto, Canada moderated the session
and Sujit K. Pandit, from Ann Arbor, MI, made the
presentation. A large audience enthusiastically joined in
the discussion.

2. Preoperative fasting

Three editorials published in the 90s in three different
international journals, one each from Canada, USA,
and the UK [1–3], recommended a change in our
traditional guidelines for preoperative fasting time.
Why are we suddenly challenging the time honored
tradition of NPO (nothing by mouth) after midnight?,
and why did we have the traditional policy of NPO
after midnight in the first place?

Much has to do with a paper by Mendelson pub-
lished in 1946 [4]. It was a very enlightening paper but
was also very disturbing. It told us that the incidence of
death after general anaesthesia due to pulmonary acid
aspiration in obstetrics is very high, 1:700. At about
that time, we made two assumptions: (1) if a patient
does not consume any food or drink 6–8 h before
surgery, then the stomach will remain empty and thus,
there will be no or minimum risk of pulmonary aspira-
tion; and (2) if the patient consumes any food or drink
6–8 h before surgery, then it will remain in the stomach
for many hours increasing the chance of acid aspira-

tion. As we now know, neither of these two assump-
tions is entirely correct. Nevertheless, with those
assumptions, the tradition of NPO after midnight for
both solid food and drinks was firmly established.

In doing so, surgeons and anaesthesiologists conve-
niently ignored the work by Beaumont published 150
years ago [5]. He showed that solids and liquids behave
quite differently after ingestion. While solids take 6–8 h
to clear from the stomach, liquids pass into the duode-
num quite fast, in 2 h or less. This fact was confirmed
by other investigators using sophisticated and modern
techniques of study [6].

Then came the surge for outpatient surgery in the
1970s and the 1980s. With its increasing popularity, and
changed logistics, some brave anaesthesiologists, mostly
from Canada, UK, and Australia, and of course pa-
tients themselves started to ask this important question:
‘is a 5-h fast before surgery really justified’? [7]. We
recognized that long fasting is not merely an inconve-
nience to the patient, it is stressful, and it may have
physiological consequences. Long fasting causes
hunger, thirst, headache, noncompliance, and in chil-
dren may cause dehydration and hypoglycemia [8,9].

In the 80s, a large number of research on this topic
were published. Many studies showed that ingestion of
clear liquids before elective operations may in fact
reduce the residual gastric volume and may even in-
crease the gastric pH [10–13]. This is because of the
dilutional effect of the clear liquid on the stomach acid
and the stimulation of peristaltic activities by ingestion.

The serious question of pulmonary aspiration must
also be considered. How common is pulmonary aspira-
tion during elective surgery today? In 1946, Mendelson
reported a high death rate of 1:700 due to pulmonary
acid aspiration during general anaesthesia in obstetrics
[4]. How has that changed, especially for outpatient
surgery? Olsson et al. [14] from Sweden did a large

1 Based on Presentation at the 54th Annual Meeting, Canadian
Anaesthesia Society, 6–10 June, 1997, Vancouver, BC, Canada.
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retrospective study of 185 000 cases published in 1986,
they concluded that the aspiration rate in all comers,
elective and emergency surgery, was 4.3:10 000, with a
death rate of 1:35 000. A vast majority of the aspira-
tions took place during emergency operations and in
young children, especially at night. Nevertheless, this
was a significantly better result than what Mendelson
had reported earlier.

The Federated Ambulatory Surgery Association
(FASA) after a prospective study of 87 000 cases, re-
ported [15] that the incidence of aspiration during
ambulatory surgery was 0.3:10 000. More recently
Warner from Mayo Clinic has reported [16] an inci-
dence of aspiration, 1:9000 in ASA 1 and 2 patients
with no death.

What is the reason for this tremendous improvement
in the incidence of pulmonary aspiration since the days
of Mendelson? Undoubtedly, this is because of better
identification of patients who are at risk of aspiration,
namely: emergency surgery, pregnancy, obesity, etc.;
use of appropriate prophylactic measures in ‘at risk’
patients; and especially, wide-spread use of rapid se-
quence induction and cricoid pressure with endotra-
cheal intubation in these patients. Although Mendelson
did not mention one way or the other, it is very likely
that none of the 44 000 patients that he studied had an
endotracheal tube placed during general anaesthesia.

Recognition that clear liquids behave differently in
the stomach than solids, and that the risk of pulmonary
aspiration during elective surgery in healthy patients
with physical status ASA 1 or 2 is extremely rare, are
reasons for the three editorial pleas in the early 1990s to
allow clear liquids before elective operations. Have we
actually changed our practice regarding the traditional
NPO guidelines? A group of investigators from the
University of Michigan Medical Center addressed this
issue with a national survey [17]. The results of that
survey showed that by 1993, 70% of the anaesthesiolo-
gists in the USA have changed their practice and
liberalized fasting guidelines in children while about
40% of them did it for adults.

3. Current guidelines for preoperative fasting

At the University of Michigan, the current recom-
mendations for preoperative fasting in elective surgery
are: in adults and children above three months of age,
no solid food on the day of surgery, water in unlimited
amounts up to 3 h before induction of anaesthesia.
Infants who are more than three months, in addition,
may take breast milk or infant formula up to 4 h before
induction of anaesthesia. Infants three months or
younger may have clear liquids (sugar water) up to 2 h
before induction of anaesthesia, and breast milk up to
3 h before induction. In children they have liberalized

the definition of clear liquid to include clear fruit juice
(e.g. apple juice) [18].

The American Society of Anesthesiologists (ASA)
has recently appointed a task force, with Mark Warner,
as its Chair to develop its own guidelines for preopera-
tive fasting. The Committees report is not published
yet, but it is expected that the Committee will suggest a
simple guideline that will be same for all ages: clear
liquids up to 2 h before induction of anaesthesia, breast
milk up to 4 h, and solids up to 8 h before induction of
anaesthesia.

A lively discussion followed Dr Pandit’s presentation.
The majority of the audience agreed with the ASA’s
expected recommendations. However, others suggested
3 h fasting for clear liquids may be more realistic.

4. Postoperative fasting

Schreiner et al. from Philadelphia published, in 1992
which asked this question: should children drink before
discharge [19]? Ability to drink, or oral intake has been
a prerequisite for discharge after outpatient surgery. Is
it a good practice? Schreiner studied a large number of
children undergoing outpatient surgery. One group,
called mandatory drinkers, had to have a drink before
discharge. The other group was offered a drink only if
they asked for one, this group was called elective
drinkers. There was a higher incidence of vomiting in
the Post Anaesthesia Care Unit (PACU) and increased
PACU time in the mandatory drinker group compared
to the elective drinkers. There was no difference in
vomiting after discharge. The authors recommended
that children should not be required to drink before
discharge.

On the basis of this paper, many anaesthesiologists
have changed their discharge criteria and do not require
the patients to show the ability to drink before dis-
charge. Chung, who devised the well accepted PADSS
discharge criteria, has in her latest version omitted this
criteria for discharge [20].

The audience in general, agreed that the ability to
drink should not be a part of discharge criteria, al-
though the state of hydration should be carefully evalu-
ated before discharge.

5. Is postoperative nausea and vomiting (PONV) still a
problem?

When Gold published her paper in 1989 [21], it
immediately became a classic. She reported an inci-
dence of unanticipated admission after outpatient
surgery of 2% which became a gold standard for ambu-
latory surgery practice at the time. The incidence is
much lower now, close to 0.2–0.5% level. Her second
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observation was that the most important anaesthesia
related cause for unexpected hospital admission was
nausea and vomiting.

A year earlier Patel and Hannallah had also showed
that PONV was the most important anaesthesia related
complication after outpatient surgery in children [22].

Is this still true today? Green from Scandinavia pub-
lished a report in 1993 confirming many earlier pub-
lished papers that nausea and vomiting are the most
important reasons for delayed discharge after outpa-
tient surgery [23]. This year, 1997, Splinter et al., pre-
sented the results of their study which showed an
incidence of unanticipated admission of 1.1%, with
PONV as the reason for admission in 18% of them [24].
Further, Carroll showed us that PONV after discharge
is more common than PONV in the PACU [25].

Therefore, it seems that PONV is still a problem, but
as we learn to identify the patients who are at higher
risk for PONV [26], we may be able to take steps to
remedy the situation. Who is at risk?

Table 1 lists the conditions that put patients at risk
for PONV. Though it is not usually mentioned, the
person who actually administers the anaesthetic and
where the surgery is performed make a big difference in
PONV. Cohen, an epidemiologist from Toronto, did a
multicenter study on PONV at various hospitals in
Canada [27]. She reported a huge difference in the
incidence of nausea and vomiting among the hospitals,
a range from 39 to 75%. Some anaesthesiologists are
better than others in preventing PONV; they must be
doing something right. The audience agreed that PONV
is still a problem after outpatient surgery.

6. Is propofol an antiemetic?

Innumerable studies have shown that propofol anaes-
thesia is associated with less PONV than enflurane,
isoflurane, halothane, desflurane or sevoflurane anaes-
thesia [28,29]. In a very instructive study, Hannallah

compared halothane anaesthesia against propofol in-
duction followed by halothane, and propofol induction
followed by propofol infusion anaesthesia for strabis-
mus surgery. The incidence of PONV after halothane
was 58%, propofol–halothane 22%, but with propofol–
propofol only 11% [30], a remarkable result. Even with
ondansetron prophylaxis desflurane causes more PONV
than propofol [31]. Thus, propofol anaesthesia is clearly
associated with less PONV.

Is propofol an antiemetic for treatment of PONV?
Borgeat from Switzerland suggested that it is [32]. She
injected 10 mg propofol or equal volume of intralipid in
the PACU for postoperative nausea, success rate after
propofol was 81 vs. 31%. However, the effect was short
lived. Ostman confirmed that the antiemetic effect of
propofol is not due to intralipid solvent [33]. However,
when Scuderi gave a small dose of propofol by infusion
in the PACU, he found no antiemetic effect of either
propofol or intralipid [34].

Apparently contradictory results on the efficacy of
propofol as an antiemetic were obtained by a group of
investigators from Dallas, Texas. At the last Interna-
tional Anesthesia Research Society (IARS) meeting,
this group presented a study in which they either gave
propofol 0.5 mg/kg or droperidol 0.625 mg at the end
of a tubal ligation operation and both treatments were
better than placebo in preventing PONV [35]. However,
the same group presented another paper at the Society
for Ambulatory Anesthesia (SAMBA) Annual Meeting
this year, with exactly the same protocol for laparo-
scopic cholecystectomy but this time they reported
propofol was equal to placebo [36]. Zestos also found
propofol 0.2 mg/kg ineffective to treat vomiting in
PACU [37].

A case report of intractable nausea and vomiting
after cancer chemotherapy gives an interesting insight
to the problem [38]. When all usual antiemetics, includ-
ing ondansetron, droperidol and metoclopramide
failed, the authors started a propofol infusion and
measured propofol blood levels continually. Nausea
and vomiting disappeared when blood level of propofol
reached 197 ng/ml.

The same group (Gan et al.) recently published a
comprehensive study on propofol and its antiemetic
properties [39]. Their conclusions were: propofol used
to induce and maintain anaesthesia is more effective
than ondansetron (with thiopental–isoflurane anaesthe-
sia) in preventing postoperative vomiting, and propofol
anaesthesia is associated with fewer requests for rescue
antiemetic and sedation in the early phase of recovery.
Propofol anaesthetic for maintenance is equally effec-
tive as ondansetron 4 mg in preventing nausea in the
first 6 h after the operation. Furthermore, propofol
used only as the induction agent, or when given both
for induction as well as at the end of surgery, 50–150
mg/kg per min for 30 min, is not as protective against

Table 1
Factors that increase the risk for PONV

Patient:
Female young, obese, preovulatory stage of menstrual cycle,
history of PONV, motion sickness, pregnancy

Operation:
Eye, ENT, suction D&C, laparoscopy, orchidopexy

Anaesthetic/analgesics:
Opiates, nitrous oxide, volatile anaesthetic agents, muscle
relaxant antagonist

Longer operation:
Hospital/anaesthesiologist:
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postoperative nausea and vomiting The majority in the
audience said they use propofol anaesthesia to reduce
the incidence of PONV.

7. Nitrous oxide and PONV

Fisher in a recent editorial asked this question: does
nitrous oxide cause vomiting [40]? There is no question
that it does. When Hornbein gave nitrous oxide and
oxygen anaesthesia to seven volunteers for an unrelated
study [41], each of the subjects were nauseated after the
anaesthetic. Therefore, nitrous oxide like all other in-
haled anaesthetics, e.g. ether, cyclopropane, halothane,
isoflurane, desflurane, sevoflurane does cause nausea to
a greater or lesser extent. The real question is, does it
increase the nausea and vomiting caused by other
anaesthetics?

Alexander was the first to report (abstract) that
nitrous oxide increases PONV, especially when fentanyl
is added to the anaesthetic [42]. However, many other
papers followed with conflicting results. For example
Hovorka and Korttila claimed nitrous oxide does not
increase PONV [43], a paper from the University of
Michigan also supported that conclusion in children
[44]. Most of the papers showed a slight but statistically
insignificant increase in PONV after nitrous oxide
anaesthesia.

As one would expect, recently we have started to get
several papers describing meta analysis on this topic
[45–47]. As we know, in meta analysis you pool all the
available published papers, do some statistical manipu-
lations and figure out if there is a statistical significance.
All papers doing meta analysis on this topic agreed:
nitrous oxide does increase PONV. To quote Hurtung
[45], the question probably is not whether nitrous oxide
causes vomiting, but when, why, in whom, and under
what circumstances does nitrous oxide cause vomiting?
Answers to these questions are not clear yet.

However, before we rush to remove nitrous oxide
from our machine we need to consider a couple of
points. The results of meta analysis must be considered
carefully [40]. Typically meta analysis rarely have access
to the original data because it depends on published
summaries. Thus, flaws in the methodology of original
studies can not be taken into account. Secondly, there
may be publication bias, negative results are less likely
to be published.

In addition, the well known beneficial effects of
adding nitrous oxide to other anaesthetic agents often
greatly outweighs any slight increase in PONV by ni-
trous oxide. Nitrous oxide decreases the requirement of
other anaesthetic agents and narcotics which may trans-
late into quicker recovery and reduced cost of expensive
anaesthetic agents and narcotics. Inclusion of nitrous
oxide may also reduce the incidence of awareness dur-
ing general anaesthesia [48,49].

During the discussion, a majority in the audience said
they use nitrous oxide when ever it is indicated, how-
ever, a few said they do not use nitrous oxide.

8. Reversal agents, intravenous fluids and PONV

Do the neuromuscular blocker antagonists, like
neostigmine increase the incidence of PONV? This was
first suggested by King [50].

There are three other papers, all from Dallas, TX,
and the results are conflicting. The first one, published
in 1994, claimed neostigmine does increase PONV [51].
The next paper published in 1995, claimed the same
result in children [52]. However, a more recent paper
from the same group published in 1996 [53] gives a
different result. There was no difference in the rate of
PONV whether or not the patient had received a rever-
sal agent. Therefore, it seems that this question is still
not settled. During discussion, the majority in the audi-
ence opined that they do not believe that reversal
agents increase PONV.

Can we reduce the incidence of PONV by giving
large amounts of preoperative intravenous fluids? Yo-
gendran and Chung think so [54]. The group of patients
that received 20 ml/kg i.v. fluid preoperatively before
outpatient surgery, had less nausea and vomiting and
over all less postoperative complications. Unfortu-
nately, this is the only paper on this topic, this result
needs confirmation.

There was a good discussion about the use of large
quantities of intravenous fluids during outpatient oper-
ations, but no consensus developed.

9. Prophylactic antiemetics: droperidol versus
ondansetron

As it appears, PONV is still a problem, but we can
now identify the at-risk patients better. We know some-
thing about what drugs increase and which ones de-
crease PONV. However, there are occasions when a
prophylactic antiemetic is the best way to deal with the
situation. If we decide to use a prophylactic antiemetic,
which agent should we use? Anaesthesiologists use
many different agents for this purpose. To keep the
discussion manageable, only droperidol and ondan-
setron were discussed.

Fortney et al. conducted a large prospective placebo
controlled study comparing ondansetron 4 mg with
droperidol 0.625 and 1.25 mg as prophylactic antiemet-
ics given intravenously at the time of induction of
anaesthesia in patients who are at high risk for PONV
[55]. More than 2000 cases were enrolled. The results
show that ondansetron 4 mg is superior to placebo,
equal to droperidol 0.625 mg, and inferior to droperi-
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dol 1.25 mg for antiemetic prophylaxis. The other
important result was that there were no significant
difference in the postoperative side effects among the
three groups. There was no increase in dysphoria, agita-
tion, or sedation after droperidol 0.625 or 1.25 mg. In
a study with a very similar protocol, Tong et al., came
out with virtually the same results [56]. Their results
show that the incidence of vomiting following placebo
is 65%, droperidol 0.625 mg is 37%, droperidol 1.25 mg
is 20%, and ondansetron 4 mg is 30%.

What are the appropriate doses of droperidol and
ondansetron for prophylaxis against PONV? The two
papers quoted earlier [55,56] showed a dose response
for droperidol, a dose of 1.25 mg was better than 0.625
mg. This confirmed the results of an earlier study by
Pandit et al. [57] who showed that although a dose of
10 mg/kg (�6.25 mg for an average adult) was better
than placebo or metoclopramide, droperidol 20 mg/kg
(�1.25 mg for an adult) was superior. Watcha has
shown that the optimal dose of ondansetron in paedi-
atric patients is 50 mg/kg [58].

Since droperidol and ondansetron work in two differ-
ent pathways, some people like to use a combination of
the two for better results. It would appear that a
combination might actually work better than either one
[59,60].

What is the best time to give the prophylactic
antiemetic? It does make a difference. Sun et al. showed
that ondansetron is more effective when given at the
end of the operation [61]. We know from analysis of
previous studies [57] that droperidol is best given at the
time of induction of anaesthesia. When given a short
time before the end of operation or for very short
operations, droperidol is not as effective [62]. For best
results, droperidol should be given at least 30–45 min
before the patient reaches the recovery room.

In today’s cost-conscious environment, cost-effective-
ness of any medication has become an important con-
sideration. Watcha and Smith analyzed the
cost-effectiveness of droperidol and ondansetron [63]
and concluded that prophylactic antiemetic therapy is
cost-effective for operations with a high frequency of
emesis, whereas treatment of symptoms is more cost-ef-
fective when frequency was lower. For ondansetron,
prophylactic use is cost-effective when the frequency of
emesis exceed 33%, whereas prophylactic droperidol is
cost-effective even if the frequency is 10%.

In a more elaborate and meticulous study, the same
group of investigators have worked out a cost-effective-
ness comparison of droperidol and ondansetron [56].
They looked at all aspects of cost, both direct and
indirect. Their results show: droperidol 0.625 mg is the
most cost-effective antiemetic. Weighted cost of
antiemetics were as follows: Placebo, $8.65; droperidol
0.625 mg, $3.37; droperidol 1.25 mg, $5.17; and ondan-
setron 4 mg, $17.97.

10. Spinal anaesthesia for outpatient surgery

With the recent introduction of non-cutting pencil
point spinal needles (Whitacre, Sprotte) postdural
puncture headache has become a rarity even in young
patients. Spinal anaesthesia has become a very accept-
able form of anaesthesia for patients undergoing ambu-
latory surgery. However, controversy exists about the
choice of local anaesthetic agent. The controversy has
been heightened with publication of several papers im-
plicating hyperbaric 5% lidocaine for causing transient
neurological toxicity (cauda equina syndrome) and
severe pain (transient radicular irritation) after single
subarachnoid injection of hyperbaric 5% lidocaine with
7.5% dextrose [64–66]. Neither the hyperosmolarity of
7.5% dextrose nor the higher concentration of lidocaine
could be implicated for the problem [67,68]. However,
bupivacaine seems to be devoid of these side effects
[69,70]. Vagadia has recently demonstrated that fen-
tanyl 25 mg or sufentanil 10 mg when added to a small
dose of hypobaric lidocaine, gives adequate and safe
spinal anaesthesia with rapid recovery [71,72]. A more
recent paper from the University of Michigan demon-
strated that intrathecal sufentanil 20 mg in saline pro-
vides good analgesia for extracorporeal shock wave
lithotripsy (ESWL) and allows early discharge [73].
Ben-David demonstrated efficacy and safety of saline
dilution of bupivacaine with dextrose for ambulatory
anaesthesia [74].

It was clear from the discussion that the vast major-
ity in the audience uses spinal anaesthesia regularly for
outpatient surgery using either lidocaine or bupivacaine
with or without fentanyl.
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Abstract

A double blind prospective study of 50 patients undergoing operative day case knee arthroscopy was performed. Each patient
received either intra-articular bupivicaine or a femoral nerve block (FNB) after the operative procedure. Pain scores were recorded
pre- and post-operatively at rest and found to be reduced in the FNB group. Time to first dose of analgesia was also prolonged
in the FNB group. No major complications were recorded and no patient required overnight stay. © 1998 Elsevier Science B.V.
All rights reserved.
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1. Introduction

Knee arthroscopy is an accepted day case procedure.
The success of day case surgery is partly dependent on
the control of post-operative pain. Intra-articular local
anaesthetic with or without an opioid is frequently used
to reduce post-operative pain [1,2]. However, a recent
study by Laurent et al. showed no increased analgesic
effect by the addition of morphine to intra-articular
bupivicaine [3].

In this study the analgesic effects of intra-articular
bupivicaine are compared with a femoral nerve block
(FNB). Only patients undergoing operative knee
arthroscopy were included. All operations were
performed by one consultant surgeon or one of
his team. The same consultant anaesthetist was in-
volved throughout the study and performed all the
FNB’s.

2. Method

A double blind, randomised study was performed on
50 patients undergoing operative day case knee
arthroscopy at Kingston Day Case Unit. Written in-
formed consent was obtained from each patient.

All patients had a general anaesthetic and either
received intra-articular bupivicaine (20 mls of 0.5%) or
a FNB (20 mls of 0.5%) at the end of the operative
procedure. Neither the patient or operating surgeon
were aware of the type of analgesia used.

Twenty five patients were randomised to receive
a FNB. This was administered by the same consul-
tant anaesthetist with the aid of a nerve stimulator.
Twenty five patients received intra-articular bupivi-
caine.

Pain scores were recorded pre and post-operatively at
rest using a visual analogue scale (0 to 100 mm). Pain
scores were recorded at 1 and 4 h after operation in the
day unit, and at 12 and 24 h at home. Co-dydramol
was prescribed to each patient to take home and use as
required.

* Corresponding author. Present address: 55B Mill street, Kingston
upon Thames, Surrey KT1 2RG, UK.
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Fig. 1. Patient data.

3.2. Pain scores

Mean pain scores using the visual analogue scale
were compared between the two groups (Fig. 2).

Mean pain scores were less in the FNB group, with
statistical significance at 4 and 12 h post-operatively
using the paired t-test (PB0.05). There was no statisti-
cal difference at 1 and 24 h.

3.3. Time to first dose of oral analgesia

The mean time to first dose of oral analgesia was
prolonged in the FNB group (10 h) compared to the
other group (6 h).

3.4. Patient satisfaction

In both groups the majority of patients were satisfied
with post-operative analgesia (92% in FNB group and
88% with intra-articular bupivicaine). A total of 92%
after direct questioning had numbness and heaviness in
the operated leg in the FNB group, consistent with
femoral nerve blockade.

3.5. Post-operati6e complications

No post-operative complications were recorded in
either group.

The patients were phoned the next day to record pain
scores, time to first dose of oral analgesia, and to
ascertain patient satisfaction and the presence of numb-
ness or heaviness in the leg.

3. Results

3.1. Patient data

Fifty patients were included in the study, with an
equal number either receiving intra-articular bupivi-
caine or FNB. The mean age and sex difference were
similar in both groups (Fig. 1).

Fig. 2. Mean pain scores.
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4. Discussion

Intra-articular bupivicaine is frequently used for
post-operative analgesia in day case knee arthroscopy
[1,2]. To our knowledge the use of a FNB in day
case arthroscopy has not been compared with intra-
articular local anaesthetic in patients undergoing gen-
eral anaesthesia.

Mean pain scores were shown to be lower in the
FNB group, and statistical significance shown at 4
and 12 h post-operatively. The time to first dose of
oral analgesia was also prolonged in this group,
which may possibly be a more sensitive indicator of
post-operative analgesia [4].

In both groups a large number of patients were
satisfied with post-operative analgesia. A total of
92% of patients with an FNB recorded heaviness
and numbness in the operated leg after direct ques-
tioning. This corresponded to a successful FNB with
quadriceps paralysis and numbness in the sensory
distribution of the femoral nerve.

Prolonged motor weakness for up to 36 h has
been recorded by Madej et al. [5], after femoral
nerve blockade, but there were no cases of prolonged
block in our series. A possible cause for this is intra-
neural injection of local anaesthetic.

5. Conclusion

Both groups in our study recorded satisfaction

with post-operative analgesia after day case knee
arthroscopy procedures. Advantages in the FNB
group included lower mean pain scores and pro-
longed time to oral dose of analgesia. Disadvantages
included symptoms of heaviness and numbness in the
operated leg. All patients in the FNB group were
able to mobilise and were discharged within a few
hours of operation.

With the increasing use of our day case unit for
lower limb operative procedures, the use of femoral
nerve blockade may have potential in more invasive
knee procedures, including arthroscopic anterior cru-
ciate ligament reconstruction.
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Abstract

Day surgery in Australia continues to expand but has not reached its potential of 60% of procedures. The concept of extended
recovery for appropriate day surgery patients, involving overnight stay, was recently unanimously supported by the Australian
Day Surgery Council. This should provide a significant stimulus for the further expansion of day surgery. There has been no
formal undergraduate or postgraduate teaching of day surgery and this needs to be addressed. © 1998 Elsevier Science B.V. All
rights reserved.
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The concept of day surgery as a high quality, safe
procedural service is now well established in Australia
and there has been rapid expansion in the past 5 years.

Day surgery services are provided in hospital based
units, private and public, as well as in free-standing
centres. Some hospitals have constructed separate
free-functioning day surgery units. However in many
hospitals this ideal situation does not exist and
day surgery patients are mixed with overnight stay
patients.

The cost advantage of day surgery is best achieved in
free-standing centres or totally free-functioning units
within acute bed hospitals. The number of free-standing
day surgery/procedure centres has almost doubled since
1993. As indicated in Table 1, there were 83 free-stand-
ing day surgery/procedure centres registered with the
Commonweath Government in January 1993 and this
increased to 139 by January 1996. The greatest number
of these centres are of multi-disciplinary type, but there
has been a notable increase in the number of day eye
surgery centres.

In Australia at the present time approximately 40%
of operations are carried out as day surgery, although it
is generally accepted that 60%, and possibly more, of
surgical operations can be treated this way.

In 1992, the Australian Day Surgery Council iden-
tified 18 commonly performed operations which, at that
time, were mostly carried out as overnight(s) stay
surgery in acute bed hospitals. There has been an
increase in the proportion of day surgery for these
procedures from 1993 to 1996, as indicated in Table 2

Table 1
Free-standing day procedures centres in Australia

Population 18 million January 1993 January 1996

36Day surgery centres 67
Endoscopy centres 2923

710Day plastic surgery
3Day eye surgery 18

1Day ENT Surgery —

Day medical centres 1711
32In vitro fertilization

1 1Oncology
1Cardiac clinic 1
1 2Sleep disorders

Sports medicine 11
1 —Rehabilitation

— 1Dental
Medical/diagnostic 4 8

83 139Total

0966-6532/98/$19.00 © 1998 Elsevier Science B.V. All rights reserved.
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Table 2
Selected procedures for transfer to day surgery

% Day onlyDescription

1993 1996

Breast excision of cyst or fibroadenoma or other 66.337.2
local lesion

38.6 68.4Breast excision of cyst, fibroadenoma or other le-
sion where frozen section is performed

13.2 13.0Femoral or inguinal hernia or infantile hydrocoele
repair of…

86.9Umbilical epigastric or linea alba hernia repair B 44.9
10 years of age

11.510.7Pilonidal sinus or cyst or sacral sinus or cyst exci-
sion B10 years of age

30.7 30.8Varicose veins, multiple ligation; one leg
10.95.6Varicose veins high ligation and complete strip-

ping; one leg
Cystoscopy with urethroscopy; not associated with 83.847.2

any other urological endoscopic procedure
70.0Cystoscopy with ureteric catheterisation 43.8
38.529.0Cystoscopy with one or more ureteric dilation, in-

sertion or ureteric stent, biopsy
Cystoscopy, with ureteric catheterisation, unilat- 69.338.2

eral or bilateral
77.5Cystoscopy, with biopsy of bladder 44.6

Hysteroscopy with dilation of cervix under GA 91.048.9
61.4 91.1Hysteroscopy with endometrial biopsy or suction

curettage or both
88.9Hysteroscopy with uterine adhesiolysis or polypec- 66.3

tomy or tubal catheterisation or R/O IUD
30.5 50.0Lens extraction and artificial insertion

Squint operation for one or both eyes involving 63.837.8
one or two muscles

40.827.3Lop ear, bat ear or similar deformity correction
of

Data provided by Medibank Private.

In view of this important decision, Council consid-
ered it was essential to define all facets of day surgery,
and at a subsequent meeting on 28 February 1997, the
following definitions applying to day surgery were iden-
tified.

Office or outpatient surgery/procedure: An opera-
tion/procedure carried out in a medical practitioner’s
office or outpatient department other than a service
normally included in an attendance (consultation),
which does not require treatment or observation in a
day surgery/procedure centre (facility) or unit, or as a
hospital patient.

Day surgery/procedure: An operation/procedure, ex-
cluding an office or outpatient operation/procedure,
where the patient would normally be discharged on the
same day.

Day surgery/procedure patient: A patient having an
operation/procedure excluding an office or outpatient
operation/procedure who is admitted and discharged
on the same day.

Day surgery centre (facility): A registered1 centre
(facility) designed for the optimum management of day
surgery/procedure patient.

Day surgery/procedure—extended recovery patient:
A patient treated in a registered day surgery/procedure
centre (facility) or unit, free-standing or hospital based,
who requires extended recovery including overnight
stay before discharge.

Extended day surgery/procedure recovery centre/
unit: Purpose constructed/modified patient accommo-
dation, free-standing or within a registered day surgery
centre (facility) or hospital, specifically designed for the
extended recovery of day surgery/procedure patients,
and registered with Commonwealth/State Governments
for this purpose.

Limited care accommodation: Hotel/hostel accom-
modation for day surgery/procedure patients where
professional health care is available on a call basis.

Hotel/hostel accommodation: Accommodation for
day surgery/procedure patients without proffesional
health care, when required for domestic, social or travel
reasons.

1. Office-based procedures

A number of minor operations/procedures carried
out under local anaesthetic, minor oral sedation or
without anaesthetic, are suitable to be carried out as
office-based procedures.

Until the present time, there has been a major disin-
centive for medical practitioners to carry out office-
based surgery as there is no health insurance facility

(this data applies to private insured patents and was
provided by Medibank Private). Nevertheless, the levels
of day surgery for some of these procedures is unac-
ceptably low.

It is frequently stated by surgeons that many patients
having intermediate type operations have not suffi-
ciently recovered or are not comfortable enough to be
discharged on the same day as the operation. These
patients require an extended period of recovery involv-
ing overnight stay, e.g. many laparascopic abdominal
operations, anorectal operations, cataract/lens replace-
ment operations and tonsils.

The Australian Day Surgery Council, at a meeting on
the 12th October 1996, unanimously supported the
concept of extended recovery for day surgery and this
will include overnight stay. Very importantly, it will be
necessary to provide specifically constructed/modified
recovery units for such patients and these can be at-
tached to free-standing centres or hospital based units.
These extended recovery units would be of ‘hotel type’
and not the typical highly sophisticated and serviced
acute hospital bed accommodation. 1 Registered with Commonwealth/State Governments.
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rebate for these procedures with the costs of provid-
ing this service carried by either the patient or the
medical practitioner. The recent more acute awareness
of anti-infection standards necessitating the use of au-
toclaves, together with the steady increase in overall
costs, has increased this disincentive.

Legislation in the Australian Capital Territory (The
Skin Penetration Procedures Act 1994) came into
force in mid 1995. This Act provides for minimal
anti-infection standards and applies to any procedure
or operation where the skin is penetrated. In sum-
mary, under the Act it will be compulsory to have a
certificate of accreditation where these office-based
procedures/operations are carried out and the Act ap-
plies to medical practitioners (general and specialist),
dentists and other practitioners, such as acupunctur-
ists and tattooists.

It is understood that other States are considering
the introduction of legislation and accreditation pro-
cesses for office-based surgery similar to that which
has been introduced into the ACT.

As a result of these influences, it is now imperative
that an office-based facility rebate be introduced into
the Medicare Schedule of Rebates. It would be inap-
propriate for such a rebate to be paid by private
health insurance funds, as they now only cover about
one third of the population. Furthermore, private
health insurance funds may only pay facility rebates
for services provided at hospitals or registered free-
standing day surgery centres.

2. Extended recovery units for day surgery

Many patients having intermediate type operations
are not being treated in day surgery at the present
time because they are considered to be insufficiently
recovered to be discharged on the day of operation.
Some elderly patients, with inadequate social back-
up, may also be unsuitable for discharge on the
day of surgery. Such patients require an extended pe-
riod of recovery and this would involve overnight
stay.

The standard recovery rooms of operating com-
plexes, be they free-standing centres or hospital-based
day surgery units, do not provide appropriate accom-
modation for an extended period of recovery.

Specifically designed and constructed/modified ex-
tended recovery units with hotel type facilities are re-
quired for these patients. At existing free-standing day
surgery centres these would mostly be additions to the
existing structures as most centres do not have
enough space to construct them within the centre.
New free-standing centres could design and construct
the extended recovery unit as an integral part of the
day surgery centre. It would be much easier in hospi-

tals to reallocate and modify existing sections of the
hospital as day surgery extended recovery units.

It is emphasised that these extended recovery units
should be of hotel type and do not require the sophis-
ticated and expensive acute hospital wards/rooms,
with inbuilt resuscitation and related equipment. The
capital and running costs of these units would there-
fore be considerably less than acute bed hospital ac-
commodation.

Patients in these units would be supervised by ap-
propriately trained nurses.

A further option is the development of unsuper-
vised hotel/hostel aocommodation for day surgery/
procedure patients, with or without on call
professional health care.

In respect of these day surgery options, the
paramount principle is reiterated, that the choice of
procedure and the operation venue must remain the
responsibility of the surgeon and/or anaesthetist.

3. Education

There has been very little formal education of medi-
cal practitioners up to the present time on the subject
of day surgery, neither undergraduate nor postgra-
duate, and this needs to be addressed. Specific an-
aesthetic and surgical techniques are necessary if pa-
tients are to make a rapid recovery from operations
so that they are fit for discharge either on the same
day, or the following day for extended recovery pa-
tients.

It is suggested that a segment on day surgery prac-
tice be introduced into the final year undergraduate
medical course. Free-standing day surgery centres,
with their high daily number of patients, have a
wealth of clinical material which, at the present time,
is not utilised in either undergraduate or postgraduate
teaching. Secondment of undergraduate medical stu-
dents and resident medical officers in their early post-
graduate years to selected day surgery centres deserves
serious consideration.

The inclusion of day surgery in postgraduate spe-
cialist courses for surgeons and anaesthetists should
also be considered.

4. Recommendations

On the basis of the above comments, the following
recommendations are made:
� The introduction of a Medicare facility rebate for

office-based operations/procedures.
� Commonwealth and State Government support for

the development of extended recovery day surgery
units.
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� The inclusion of day surgery in undergraduate and
postgraduate medical education.

5. Conclusion

Introduction of the abovementioned recommenda-
tions would provide a major stimulus for the expansion
of day surgery to achieve its potential of 60%, if not
more, of all surgical operations/procedures, and elimi-

nate the serious disincentive that currently exists for
office-based operations/procedures.
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Abstract

Quality control is mandatory, not only for inpatients but also for ambulatory surgery. We propose a list of indices which
respond to the key properties of health care that have been defined by Donabedian. These indices should be part of a
computerized quality control program which allows comparative evaluation between different centers. © 1998 Elsevier Science
B.V. All rights reserved.

Keywords: Quality control; Outpatient surgery; Donabedian

1. Introduction

Quality assessment and measuring quality care have
gained importance in most Western societies for several
different reasons. Quality control (QC) is not new;
every surgeon, every clinic or department and every
hospital has for centuries published their results in the
form of statistics of mortality and morbidity as well as
their success rates. Today, due to the rising costs of
health care, politicians, health organizations, insurance
companies, patients’ associations and any money
provider involved in the field of medicine want to have
exact data and indicators about the quality of care and
the state of the art. These indicators should allow
comparisons, better control and follow-up of the status
and performance of any single physician or of any
medical institution. We can no more say ‘we did our
best…’ but we must be able to prove that ‘we did the
best today achievable and if not, why?’.

This concept gives rise to accreditation systems, to
guidelines and to the definition of standards. This con-
cept also allows political authorities to reorientate the
health care system, to adapt their funding and to
organize hospital-wide surveillance activities.

Quality assessment begins with measuring the pa-
tient’s access to the health care system and proceeds to
involve their experience within the system until dis-
charge.

Quality control means continuous evaluation of
structure, process and outcome.

2. Key properties of health care

Donabedian [1] defined the key properties of health
care that have to be monitored to ensure quality:

Effectiveness: the ability to attain the greatest im-
provements in health now achievable by the best
care.
Efficiency: the ability to lower the cost of care with-
out diminishing attainable improvements in health.
Optimality: the balancing of costs against the effects
of care on health (or on the benefits of health care,
meaning the monetary value of improvements in
health) so as to attain the most advantageous bal-
ance.
Acceptability: conformity to the wishes, desires and
expectations of patients and responsible members of
their families.* Corresponding author.

0966-6532/98/$19.00 © 1998 Elsevier Science B.V. All rights reserved.
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Legitimacy: conformity to social preferences as ex-
pressed in ethical principles, values, norms, mores,
laws and regulations.
Equity: conformity to a principle that determines
what is just or fair in the distribution of health care
and of its benefits among the members of a popula-
tion.

Most of the published data concerns hospital inpa-
tients and hospital stays. There does not appear to be
any information concerning only surgical outpatients.
We therefore tried, according to these definitions of
key properties, to develop some index which may be
routinely calculated to control the quality of an outpa-
tient surgical facility. These indices are outlined below.

3. To prove the effectiveness of ambulatory surgery in
an outpatient facility

Number of preoperative and postoperative compli-
cations: these complications should be listed in the
anaesthetists’ records and in the clinical notes after
any surgical procedure. Improvement and QC should
help in reducing the incidence of complications to a
minimum, ideally nil.

Number of secondary and unplanned hospitaliza-
tions and their reasons: if a surgical procedure has
been planned as an outpatient procedure, every sec-
ondary hospitalization means a failure in the selection
system or occurrence of a complication. A reduction
of the numbers of secondary hospitalizations means
improvement in the selection system.

Time off work and the comparison between inpa-
tients and outpatients operated on for an identical
lesion: we should be able to demonstrate that ambula-
tory surgery results in a reduced time off work, not
only because hospitalization is avoided but also be-
cause patient’s fears are diminished. Comparison
should be established in one institution between all
patients, inpatients and outpatients, treated for the
same condition.

Number of postoperative appointments until com-
plete healing: for one type of surgical procedure, any
reduction in the number of postoperative appoint-
ments means an increase in security and a better con-
trol and prevention of complications.

Number of postoperative emergency calls: a reduced
number of postoperative emergency calls means that
patients were well selected and prepared to undergo
surgery as an outpatient.

4. To prove the efficiency of ambulatory surgery in an
outpatient facility

Theatre occupation rate: a theatre devoted exclu-

sively to outpatient surgery should demonstrate a high
occupation rate. Time between two procedures should
be as low as possible. Occupation rate, therefore, gives
precise information about the quality of management.

Cancellation rate: if patients are well selected and
well informed about the procedure they will undergo,
the cancellation rate will be low.

Evaluation of the number of inpatients and outpa-
tients operated on for an identical lesion: one of the
aims of ambulatory surgery is to reduce the number of
inpatient hospital stays. It is therefore necessary to
analyze precisely the number of patients treated for
the same condition as inpatients and as outpatients.
Any rise in the proportion of outpatients tends to
prove the efficiency of such an approach.

Evolution of a comparative ratio between expenses
and billed incomes: the efficiency of management can
be estimated by any reduction in this ratio and also
for a given ratio larger than the number of patients
treated.

Number of hospital days saved because of ambula-
tory surgery: one of the justifications of ambulatory
surgery is that the number of days of hospital stay
may be saved. For one surgical procedure, mean hos-
pital stay multiplied by the number of outpatients
treated for the same condition gives the number of
days of hospitalization which are saved. These num-
bers may be criticized as patients treated as inpatients
are probably in worse condition, frailer and older than
the outpatients.

5. To prove the optimality of ambulatory surgery in an
outpatient facility

Comparative costs of ambulatory and inpatient
surgery linked to various surgical procedures: only real
costs should be considered and not lump amounts
payed by insurances or fees for 1-day-stay. To be
exhaustive, the cost for one given procedure should
also include the cost of postoperative treatment for
outpatients as well as posthospital costs for inpatients
and costs resulting from time off work. Optimality of
outpatient treatment can be demonstrated if costs are
reduced per case as well as for a given case-mix.

6. To prove the acceptability of ambulatory surgery in
an outpatient facility

Number and percentage of non-attending patients:
the number and percentage of patients planned for an
outpatient procedure who don’t attend the facility
should be as low as possible in order to keep the
theatre occupation rate as high as possible and to
avoid any last minute change in the operative pro-
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gram. Patients don’t attend for involuntary reasons
(intercurrent disease, death, familiar problems, trans-
portation failure, etc.) which are unavoidable and for
reasons like patient’s fear or incorrect psychological
preparation which can be controlled and reduced by
better preoperative evaluation and information.

Adequacy of postoperative analgesia: postoperative
analgesia is one of the most difficult problems we have
to deal with in outpatient surgery as it is very patient
related. Could pain be controlled? Was pain bearable?
If ‘yes’ treatment is adequate.

Patient satisfaction index: patient satisfaction may
be estimated in different ways. Patient satisfaction
does not always equal surgeon satisfaction but is an
important component of any quality control program.
Telephone follow-up surveys or patient satisfac-
tion questionnaires may be developed to analyze all
the different phases of the organization. These
should be undertaken continually in order to identify
precisely what can be done to improve patient satisfac-
tion.

7. To prove the legitimacy of ambulatory surgery in an
outpatient facility

Family satisfaction index: is the patient’s family
satisfied by the outcome following outpatient surgery?
Was the family able to take care of the patient?
Would things be easier for them if the patient had
stayed in the hospital? Family satisfaction should be as
high as possible and efforts continually made to im-
prove it.

8. To prove the equity of ambulatory surgery in an
outpatient facility

Comparative index of in/outpatient with or without
private insurance treated for the same condition: to
prove that everybody has easy access to outpatient
surgery and that no bias results from the insurance
system, we should determine for each condition how
many patients with and without private insurance were
treated as inpatients and as outpatients. The proportion
of patients with or without private insurance should be
the same in both groups of inpatients and outpatients if
there is no financial bias.

9. Conclusions

The indices we propose will be part of a permanent
computerized quality control program we are develop-
ing for our outpatient surgical center. We think that
each outpatient surgical center should develop and use
some quality control indices in order to compare their
own results with those of other centers. It is also
important that reliable data and indices help not only
the management but also the physicians, nurses and all
personnel involved in an outpatient facility to improve
outpatient care.
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Abstract

Outpatient proctological surgery is feasible if patients are carefully selected, if surgery is meticulous, if postoperative wound care
is optimal, if postoperative analgesia is adequate and if patients confidence is established. An 18 year experience has proven to
us that 70% of anal canal surgery can be done on an outpatient basis using local or posterior perineal block anesthesia with a
low complication rate of 0.5%. Proctological surgery can be done on an outpatient basis with the same success rate as any other
day case procedure. © 1998 Elsevier Science B.V. All rights reserved.
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1. Introduction

Today, many surgical procedures are performed on
an outpatient basis or ambulatory basis. There are
several reasons for this (Table 1).

Patients are usually anxious about proctological
surgery, as they fear postoperative pain.

Can the good results observed after outpatient
surgery in many other surgical specialities be expected

after surgical proctology?
To give an answer to this question we will present

our own experience at the Outpatient Clinic for Surgery
at the University Hospital of Geneva.

We have been running an outpatient clinic for proc-
tology since 1976. With increasing experience and confi-
dence more surgical procedures have been performed
on an outpatient basis.

The development of posterior perineal block anesthe-
sia has allowed us to operate on more patients of any
age, with a reduced risk of complication.

2. Selection criteria

As for any ambulatory procedure, patients are se-
lected according to precise and well established social
and medical criteria (Table 2)

Any patient fulfilling these criteria may be considered
for ambulatory surgery.

Laboratory investigations are not routinely per-
formed before local anesthesia, posterior perineal block
or caudal block. In special cases, blood samples are
analyzed according to the patients medical conditions.

Table 1
Advantages of outpatient surgery

Patients life is only minimally disturbed
Patient anxiety is lessened
Reduced rate of nosocomial infections
Better administrative management of operative programme
Earlier return by the patient to normal activities
Time off work is reduced
Costs of outpatient surgery are less than for inpatient surgery
Overall health expenditure is reduced
Hospital beds can be occupied by more severe cases

* Corresponding author.
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Table 2
Selection criteria

Age B60 years (relative contraindication)
ASA I and ASA II
Any severe concommitant medical condition should be well

controlled (diabetes, hypertension, angina, etc.).
Patient should not take any anticoagulant medication
Patients should have a positive attitude towards outpatient

surgery
Patient should not be at home alone during the first 24 h

postoperatively
Family should be willing to participate in the postoperative

treatment
Social circumstances should be adequate
Patient should have easy access to a bathroom and toilet
Telephone should be accessible
Patient should not drive postoperatively
Distance from home to hospital should not be \60–100 km
Transportation facilities should be available in case of emergency

or complications
Hospital or medical facilities should be accessible 24 h a day

5. Practical organisation

The patient comes to the proctologic clinic minutes
before the planned time for surgery. He takes his
clothes off and is put on the operating table in the
lithotomy position. The operative field is not shaved.
After disinfection, the anesthetic is given. The surgical
procedure is carried out. After surgery, we show to the
patient, by means of a video camera and a monitor,
how the wounds are and how he should treat them and
apply an adequate dressing. The patient immediately
leaves the theater, dresses and is allowed to go to the
hospital cafeteria. A total of 40–60 min later he is
called back and the wound is checked by the nurse. The
dressing is renewed, if necessary, by the nurse to insure
that there is no bleeding. The patient receives a leaflet
about postoperative care after proctological surgery
and a detailed prescription for sitting baths or showers,
dressings, local ointments, pain killers and a bulk form-
ing laxative. An appointment is planned for the fifth
postoperative day. Altogether, the patient leaves the
hospital within 60–90 min. In case of a complication, a
phone number is communicated to the patient, which
he may call 24 h a day.

6. Postoperative care

The patient is instructed to take, 3–4 times a day, a
shower or a sitting bath to keep the wounds clean.
Contact with faeces increases postoperative pain. The
application of some wound healing ointment may be
useful. Systemic antibiotics are administered preopera-
tively in case of extensive cellulitis, in patients suffering
from heart valve insufficiency or those who have under-
gone prosthetic valvular replacement.

3. What procedures?

Many proctological surgical procedures can be con-
sidered. They concern the anal margin, anal canal and
lower rectum. They should not require complicated and
time consuming postoperative care, special dietetic
measures or result in any risk of major secondary
bleeding. Table 3 give a list of possible procedures:

The patient should be completely informed about the
procedure and possible complications.

Strict recommendations should be given to the pa-
tient about postoperative care, local hygienic measures,
dressings, consumption of alcoholic beverages,
painkiller medication, physical exercise and driving.

According to national regulations, a consent form
should be filled and signed by the patient.

4. Anesthesia and preoperative measures

Most of our cases are performed under local anesthe-
sia or a posterior perineal block. Caudal block is used
in cases of extensive septic lesions but in the absence of
any pilonidal sinus.

We do not routinely use any premedication. Only in
very anxious patients we give 5–10 mg diazepam orally,
30 min before surgery. The patient should not be
fasting. The patient is asked to pass stool and urine
before the operation. Neither enema nor preoperative
laxative is used.

In the case of a caudal block, intravenous access is
obtained.

A resuscitation emergency kit and monitoring facili-
ties are always available.

Table 3
Possible outpatient surgical procedures

Excision of thrombosed perianal hemorrhoids
Semi-closed and closed hemorroidectomy
Sphincterotomy
Fissurectomy
Skin tag excision
Abscess drainage
Seton drainage
Fistulotomy
Fistulectomy
Slinding flaps
Anoplasty
Perianal skin flaps
Correction of anal stenosis
Correction of Whitehead deformity
Anal warts excision
Polypectomies
Excision of low villous adenomas
Transanal excision of small rectal tumours
Pilonidal sinus surgery
Endoscopy with polypectomy
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Fig. 1. Number of proctological outpatients procedure per year
between 1978 and 1996.

Table 4
Conditions treated between 1986 and 1996

Inpatients Outpatients

777 750Haemorrhoids
Fissure 46 450

292 515Fistual in ano
16 602Pilonidal sinus

22235Condyloma acuminata
Tumour, polyp 44 135
Anoplasty 15 16

68Others 13

1238 2758Total

hemorroidectomy and one after fistulectomy). No blad-
der retention was recorded as a result of local anesthe-
sia and there was no use of intravenous infusion.

One patient developed a fecaloma which required
manual elimination and enemas.

8. Remaining problems

Our experience during the last 18 years has shown,
that thanks to precise selection, proctological outpa-
tient surgery is possible, safe and has a low complica-
tion rate. Furthermore, patient satisfaction is very high
as they appreciate avoiding a hospital stay.

The biggest problem we are still facing is the postop-
erative pain control. We cannot determine preopera-
tively, if and how a patient will tolerate postoperative
pain and if they are a very sensitive person. The intake
of a NSAID just before surgery and for 3 days postop-
eratively seems to be very effective. NSAID should be
use with paracetamol three to six times a day.

In case of more extensive and painful surgery, if
patients are very sensitive, tramadol (Tramal R) is
ordered as drops: 15–20 drops four to six times per
day. The patient should take these drugs routinely and
not wait until pain occurs or is unbearable. The compli-
cations resulting from these medications are very low.
They do not result in acute constipation as would
opiate analgesics, such as codeine.

To avoid straining at stools and to achieve daily anal
stretching, we order bulk forming laxatives and taking
paraffin oil.

The most complex postoperative problem is the con-
trol of pain. We routinely advise the patient to take,
three times a day, some non steroidal anti-inflamma-
tory drug (NSAID) and paracetamol. Tramadol is pre-
scribed if patients are very sensitive and anxious and if
the procedure may result in severe pain (e.g. extensive
excision of fistulous tracts).

7. Our experience and results

We have run an outpatient clinic for proctology since
1976. From 1978 to 1996, an increasing number of
patients were operated on yearly. Altogether 3955 pro-
cedures were performed (Fig. 1). These figures do not
include:
1. Minor procedures performed during consultation

such as endoscopy, haemorrhoidal sclerosis by injec-
tion or infrared coagulation, rubber band ligation
and thrombectomies.

2. Procedures performed in the emergency station dur-
ing the night when the proctological clinic is closed.

3. Major procedures requiring in every case, a hospital
stay such as extensive rectal surgery, rectopexy,
sphincter repair and colpomyoraphy.

During the last 10 years, 3996 procedures involving
anal canal, with exclusion of minor cases mentioned
above were performed. A total of 30% (1238) were
inpatients and 70% (2758) were outpatients. The condi-
tions are listed in Table 4.

Surgery was performed without mortality and with-
out any infection. Complications (Table 5) were ob-
served in 14 cases (0.5%). Thirteen patients had
secondary bleeding on the day of surgery and 11 cases
could be treated on an outpatient basis. Two patients
required an overnight short stay in hospital (one after

Table 5
Complications after 2758 proctological outpatients procedures

13Bleeding
4 after fistulectomy
6 after pilonidal sinus
2 after hemorrhoidectomy
1 after sphincterotomy

0Infection
1Fecaloma
0Bladder retention
2Hospital admission
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Topical anesthetic ointments may be useful as an
additive measure.

We still need more powerful painkillers with low
side effects: no nausea and dizziness, no constipation,
no blood pressure drop.

9. Conclusions

Careful patient selection, meticulous surgery, opti-

mal postoperative wound care, adequate postoperative
analgesia and patients confidence are mandatory to
achieve successful proctological outpatient surgery. In
our experience, 70% of anal surgery can be done on
an outpatient basis using local or posterior perineal
block anesthesia, with a low complication rate of
0.5%. Proctological surgery can be done on an outpa-
tient basis with the same success as other day case
procedure.

.
.
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Abstract

A total of 185 patients underwent day surgery haemorrhoidectomy with postoperative discharge after 24 h. An open technique
(Milligan-Morgan) was adopted in 177 cases (97.8%) and a closed technique (Ferguson) in 8 cases (2.2%). In all cases, anaesthesia
was achieved by the posterior perineal block: effective analgesia was obtained in 52.4% of the cases (very good and good
analgesia) and postoperative analgesic effectiveness reached 5–10 h in most patients (49.2%), while in 9.2% of the cases analgesia
was effective for up to 15 h or over. Innervation complexity and early wound stimulation make a painless haemorrhoidectomy
impossible. It was not found that any particular surgical technique was superior to another. No evident advantages could be
found in closed haemorrhoidectomies or laser/diathermic dissection nor was routine internal sphincterotomy found useful. Pain
control was mainly entrusted to the action of pharmaceutical agents. In the operating theatre, the posterior perineal block can be
followed by long term local anaesthetic or NSAIDs infiltration of muco-cutaneous wounds. During the postoperative period,
lasting 30 days, pain assessment is not an easy task but this can be performed by Graphic Rating Scale. Pain at rest was moderate
to acute during week 1 in 64.3% of the cases, while being light or absent in 35.7%. By week 2, pain had become moderate to acute
in 29.2% of the patients, being light or absent in 70.8%. Finally, by week 3, only 10.8% of the patients reported moderate to acute
pain (and this was due to complications ensuing such as haemorrhage or stenosis). Pain intensity increased at defecation, with 86%
of the patients reporting acute moderate pain in week 1. A more gradual reduction of pain at evacuation was noted in later weeks
compared to that at rest. Only in 2.7% of the cases did we have to resort to major analgesia during the first 24 h. In all other
cases, NSAIDs (Ketorolac) sufficed with i.m. injections of 30 mg up to three times a day before discharge and 10 mg orally up
to three times a day once the patient had returned home. Effective anaesthesia, competent surgery, a close follow up and regularly
administered minor analgesics provide effective postoperative pain control after day surgery haemorrhoidectomy. As a result, the
operation is no longer feared, as next to normal physical activity was reported towards the end of week 1 in 94.1% of the cases.
Most patients expressed full satisfaction with their treatment 30 days after surgery. © 1998 Elsevier Science B.V. All rights
reserved.

Keywords: Haemorrhoidectomy; Surgery

1. Introduction

Haemorrhoidectomy pain assessment and control are
of great importance, not only because of the frequency
of the procedure, but also because patients are becom-
ing increasingly aware of difficulties arising from a

more autonomous and personally responsible manage-
ment of the postoperative period. This growing aware-
ness is due to the feasibility of day or short stay
surgery. Immediate discharge or only a single night’s
hospitalisation means that the patient must cooperate
more in dealing with postoperative problems [1].

The type of pathology, ano-perianal innervation
complexity and open surgical wounds (nowadays, early
bowel motion is commonly preferred) make painless
haemorrhoidectomy almost impossible.* Corresponding author. Tel.: +39 2 861097.
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2. Patients and methods

From March 1994 to February 1997, 185 patients
were submitted to day surgery haemorrhoidectomy for
3rd and 4th degree haemorrhoids: 84 Milligan-Morgan
haemorrhoidectomies, 41 Milligan-Morgan with poste-
rior anoplasty, 34 Milligan-Morgan with skin bridge
reconstruction, 18 Milligan-Morgan with lateral inter-
nal sphyncterotomy (coexistence of anal fissure) and 8
Ferguson haemorrhoidectomies.

The anaesthetic technique was the posterior perineal
block (P.P.B.) described by Marti [1] and modified by
us [2]. This consists of deep infiltration of the ischio-
rectal fossae and the retrorectal space (block of the
pudendal nerves, the inferior haemorrhoidals and the
anococcygeals) and perianal surface infiltration of su-
perficial perineal branches (including the minor ischi-
atic). The anaesthetic mix used up to March 1996 (143
haemorrhoidectomies) was lidocaine (0.5–1%), sodium
bicarbonate 1M and adrenaline (1:200 000). The last 42
haemorrhoidectomies were performed with a mix of
mepivacaine (1%), sodium bicarbonate 1M and
adrenaline (1:200 000).

So as to better assess intraoperative P.P.B. analgesic
effectiveness, four levels were used: (A) very good, (B)
good, (C) poor (an i.v. administration of 1–2 cc of
fentanyl was necessary) and (D) conversion to general
anaethesia.

Postoperative pain was assessed by a Graphic Rating
Scale (0–10), containing a colour scale so as to provide
the patient with a visual image in addition to the
normal verbal indications set for each level: it was
thought that such a method could at least partly solve
the problem of obtaining more exact quantification of
pain. To obtain yet more precision, a third parameter
overlapping verbal and visual indications was included,
using a numerical: 0, absence of pain; 1–3, light pain;
4–6, relatively moderate pain; 7–9, acute pain; 10,
unbearable pain. At complete recovery (30 days postop-
erative), the patient was asked to define the pain he had
suffered according to the three parameters adopted,
verbal, visual and numerical. Pain was evaluated at
different stages of the postoperative recovery period:
during the first 24 h, during weeks 1, 2 and 3 of
recovery, and distinguishing the pain suffered at rest
during the day from that suffered at the act of defeca-
tion. Bowel motion was considered an important
parameter and so as to reach early regular evacuation
during the postoperative period, 15 ml of lactulose
laxative were administered every day. When non-evacu-
ation exceeded the 3rd day of the postoperative period,
a stronger sennoside base catharthic was additionally
administered. All patients were administered a routine
analgesic dose of 30 mg i.m. of Ketorolac up to three
times daily while in hospital and 10 mg b.m. up to three
times daily on their homecoming. During the initial 24

h, only particularly worried or still suffering patients
were administered a sublingual dose of 0.2 mg of
buprenorphine.

3. Results

Of the 185 patients, 91 (49.2%) underwent surgery
with optimum analgesic results, 80 (43.2%) with good
analgesia, 14 (7.6%) requested administration of fen-
tanyl e.v., while there were no cases requiring general
anaesthesia. During the immediate postoperative pe-
riod, analgesic effectiveness was B5 h in 60 cases
(32.4%), 5–10 h in 91 cases (49.2%), 10–15 h in 17
cases (9.2%) and \15 h in 17 cases (9 2%).

A total of 143 (77.3%) patients were discharged on
the 1st day, 34 (18.4%) were hospitalised for 2 days and
8 (4.3%) remained for 3 days.

During the first 24 h, 13 cases (7%) suffered from
urinary retention and a Foley catheter was inserted, to
be removed after 1 day in 12 cases and after 5 days in
the case of a young woman. In 4 patients (2.1%) mild
postoperative bleeding occurred from cutaneous
wounds.

A total of 74 patients (40%) achieved spontaneous
postoperative evacuation on the 1st day, 54 (29.2%) on
the 2nd and 37 (20%) on the 3rd day. A total of 21
patients (11.3%) had to resort to a cathartic on the 4th
day.

During the 1st week, only 37 (20%) reported acute
daytime pain, while 82 patients (44.3%) found the pain
relatively moderate; 55 (29.7%) reported light but toler-
able pain and 11 (6%) absolutely no pain. By the 2nd
week, only 13 (7%) still complained of strong pain, 41
(22.2%) moderate, 103 (55.7%) light and 28 (15.1%) did
not report any pain whatsoever. By the 3rd week, only
3 (1.6%) of the patients (who had undergone further
surgery for severe haemorrhage and this on the 8–9th
day) reported acute pain, while 17 (9.2%) (using dila-
tors for evidence of anal stenosis) reported moderate
pain, 66 (35.7%) had light pain, and the majority 99
(53.5%), had no pain at all (Table 1).

On evacuation, 115 (62.2%) of the patients in week 1
complained of acute pain, 44 (23.8%) reported moder-
ate pain and 26 (14%) reported little pain. During week
2, 51 (27.6%) reported acute pain, 79 (42.7%) moderate

Table 1
Postoperative pain assessment at rest

Week 2 (%)Week 1 (%) Week 3 (%)

3 (1.6)13 (7)37 (20)Acute
82 (44.3)Moderate 41 (22.2) 17 (9.2)

103 (55.7)Light 55 (29.7) 66 (35.7)
11 (6) 28 (15.1)No pain 99 (53.5)
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Table 2
Postoperative pain assessment on evacuation

Week 1 (%) Week 2 (%) Week 3 (%)

115 (62.2) 51 (27.6)Acute 15 (8.1)
79 (42.7) 49 (26.5)Moderate 44 (23.8)

81 (43.8)47 (25.4)Light 26 (14)
8 (4.3%) 40 (21.6)No pain 0 (0)

Table 4
Daily activity limitation

Week 3 (%)Week 2 (%)Week 1 (%)

136 (73.5)No limitation 182 (98.4)170 (91.1)
3 (1.6)15 ( 8)38 (20.6)Moderate

11 (5.9) 0 (0) 0 (0)Severe

4. Discussion

Even today, haemorrhoid surgery is still an object of
fear for patients, not so much for the postoperative
complications that could arise but more as result of the
pain inherent in defecation. The problem is not surgical
as this is technically simple. It is the long lasting
postoperative discomfort that creates the problem.
Surgery is commonly only resorted to when the pathol-
ogy reaches its advanced stage (3rd or 4th degree). It is
with this background that attempts have been made to
improve operating techniques and to provide postoper-
ative pharmaceutical relief from ensuing pain.

The Milligan-Morgan haemorrhoidectomy [3] pro-
posed in 1937 involved haemorrhoidal pedicle excision
and low tying at the level of or below the dentate line
(‘5 min job’), an operation causing intense postopera-
tive pain. This led to high tying above the dentate line,
thus obtaining haemorrhoid pedicle excision at the
insensitive rectal mucosa level [4]. In 1956, Parks [5],
focusing on postoperative pain pathophysiology,
stressed the pathogenetic importance of three elements:
mistaken involvement of sensitive mucosa and internal
sphincter fibres in pedicle tying, the presence of exten-
sive wounds, the positioning of an ano-rectal tampon.
The tampon set aside, the attempt to eliminate the
algogenic stimulus from muco-cutaneous wounds led to
growing interest in closed techniques proposed by Parks
in Great Britain [5] and Ferguson in the USA [6].
Goligher [16], however, showed that, as far as postoper-
ative pain is concerned, closed haemorrrhoidectomies
had no edge on their open counterparts. Nor do any
trials exist that provide an objective and valid compari-
son of Milligan-Morgan and Ferguson type haemor-
rhoidectomies in terms of postoperative pain.
Furthermore, Ferguson haemorrhoidectomy is more
likely to cause swelling, hematoma and subsequent
suture dehiscence, thus transforming a closed haemor-
rhoidectomy into an open one.

Sphincter spasm can become an important factor.
Eisenhammer [8] in the 50’s proposed haemorrhoidec-
tomy combined first with anal stretching and then with
internal sphincterotomy. No significant reduction of
postoperative pain however has been brought about by
the application of this method, though it produces
worse results as far as continence [7].

pain, and 47 (25.4%) little pain, while 8 (4.3%) reported
no pain. Finally, in week 3, only 15 (8.1%) had acute
pain, 49 (26.5%) moderate pain, 81 (43.8%) little pain,
and 40 (21.6%) reported no pain at all (Table 2).

A total of 5 patients (2.7%) needed to be given a
sublingual dose of buprenorphine (0.2 mg) during the
first 12 h postoperatively. Besides these, there was no
need for further administration of major analgesics.
Ketorolac was administered in doses defined above for
3 days in 34 cases (18.4%), for 1 week in 71 cases
(38.4%), for 2 weeks in 45 cases (24.3%) and for 3
weeks in 30 cases (16.2%). A total of 5 cases (2.7%)
needed no analgesics at all (Table 3).

To assess pain control effectiveness, patients were
asked to define the limits imposed on their living habits
by symptoms in their postoperative recovery period.
Most patients replied they could already lead more or
less normal lives in week 1, some answered they had
made long journeys home only 2 days after undergoing
surgery or that they had gone out or resumed their
normal working lives (136 patients, i.e. 73.5%). A total
of 38 patients (20.6%) reported difficulties when seated,
when walking and or when performing normal activi-
ties. Only 11 patients (5.9%) said they had stayed at
home in bed but these had also been particularly ner-
vous and anxious prior to surgery. Only 15 patients
(8%) could not lead a normal life by week 2, while the
remaining 170 (91.9%) had resumed normal working
activities. By week 3, only three (1.6%) still complained
of some pain, but these were cases which had under-
gone a longer period of recovery because of additional
surgery for haemorrhage (Table 4).

Table 3
Analgesic (NSAIDs) administered in the postoperative period

Patients %

34 18.43 Days
1 Week 71 38.4

24.3452 Weeks
303 Weeks 16.2

2.75No analgesics
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With the introduction of new technology (high fre-
quency diathermy [9] and lasers [10]), pain control has
turned to haemorrhoidal pedicle dissection. Coagula-
tion or vaporization of blood vessels and nerve fibres
reputedly causes less tissue oedema, specifically at cuta-
neous skin bridges and therefore less painful stimula-
tion. These advantages have generally been considered
more theoretical than realistic by us and others [11].

Pain control by drugs seems more feasible. In the
operating theatre, even under general anaesthesia, the
muco-cutaneous dissection of the pedicles with the St.
Mark’s technique tends to be performed no longer with
saline plus adrenaline 1:200 000, but with a local anaes-
thetic plus adrenaline. The anaesthetics most widely
used in proctology are lidocaine (L), mepivacaine (M)
and bupivacaine (B), plus other new anaesthetics now
appearing in clinical practice. L and M possess similar
properties, namely limited latency and intermediate ef-
fective action (70’–90’), while B possesses greater la-
tency and a prolonged effect. After haemorrhoi-
dectomy, wound infiltration with preferably protracted
action local anaesthetic can be performed [12]. A lim-
ited dose of ethanol is sometimes used to obtain
alcoholic neurolysis. NSAIDs, because of their antifl-
ogistic and analgesic properties are widely adopted to
provide infiltration of surgical wounds and underlying
external sphincter fibres [13]. Furthermore, intrasphinc-
teric injection of these drugs causes a drop in pain
transmission to the perianal trigone, diminishing
prostaglandin release, thus avoiding the risk of urinary
retention [14].

Other anaestheic techniques can replace conventional
general anaesthesia. However, epidural, spinal and cau-
dal blocks each involve their own particular problems.
The epidural technique requires a competent anaes-
thestist, due to rachis pathologies (arthrosis), and often
causes urinary retention, cephalea and serious periph-
eral vasodilation. Selective spinal technique must al-
ways involve an anaesthetist specialised in this sector.
Caudal block, on the other hand, is marked by a high
failure incidence due to the difficulty of the needle
insertion into the sacral hiatus, the latter being blocked
by anatomic malformation or because of age linked
calcification. In our opinion, loco-regional anaesthesia
with the posterior perineal block (P.P.B.) is of great
practical interest [1,2]. Above all, it can be effected by
the surgeon himself and is easy to execute. Intraopera-
tive analgesia is so good that we have not had to resort
to i.v. administration of other analgesics in \7.6% of
our patients. Sphincter relaxation is comparable to that
obtained under general anaesthesia. P.P.B. eliminates
vagal reflex risks inherent in sphincter stimulation and
anal stretching manoeuvres. Postoperative analgesia is
long-lasting, 5–10 h in most cases (49.2%), and in some
patients up to \15 h (9.2%). It drastically reduces the
risk of urinary retention. Unlike general anaesthesia,

there is no danger from induction (although slight) and
it allows immediate postoperative mobility and earlier
discharge. On the other hand, surgery on a conscious
patients requires more careful manoeuvring. The vaso-
constrictor added to the anaesthetic means that ex-
tremely accurate and meticulous hemostasis must be
achieved because of the patient’s impending early dis-
charge. Finally, P.P.B. execution time and latency wait-
ing time (10 min) makes the total operation time longer
than that needed for a conventional operation under
general anaesthesia [2].

With regards to postoperative recovery, Goligher [16]
greatly stressed differing pain reports from patient to
patient. The evaluation is highly subjective due to phys-
iological variables (individual pain thresholds, sex and
age), psychological factors (anxiety, depression), socioe-
conomic and ethnocultural differences that condition
assessment of pain. Some operated patients did not
remember any great pain, while others reported a very
painful recovery period and saw defaecation as an
atrocious experience, comparable to a hot iron bar in
the anus or fragments of broken glass, needing mor-
phine. In fact, more recently, even morphine adminis-
tration has been proposed through a subcutaneous
pump [17], but this seems, in our opinion, extremist.
Some authors [18,19] have reported in a randomised
study, that fentanyl transdermal administration im-
proves haemorrhoidectomy pain for day care patients
returning home. However, this is not available in all
countries.

Only very few of our patients (5, i.e. 2.7%) needed
major analgesics and this was only during the first 24 h.
Buprenorphine was chosen for its high effectiveness on
the central nervous system and for its partial agonistic/
antagonistic features. It possesses long lasting action
and a low risk addiction factor. Administered sublin-
gually (0.2 mg), it takes effect after 20 min and lasts
6–8 h. Short term administration moderates the poten-
tial side effects found in all opiates (including constipa-
tion) [15].

In all other cases, even in those patients reporting
acute pain, the situation seems well controlled with
non-steroidal analgesics (NSAIDs) i.m. for 24 h and
then b.m. Patients were advised regular and staged
taking of the drug so as to maintain effective plasma
concentration and to avoid taking it only when maxi-
mum pain was felt. In this way, stable and effective
pain control can be obtained [20]. From the NSAIDs
we chose Ketorolac, the action of which causes
prostaglandin synthesis inhibition (specifically PGE 2/
PGF 2 a), causing peripheral stimulus pain relief and
preventing receptor sensitivity of physical or chemical
agents in inflamed tissues. It is generally known that
NSAIDs should be used with care as a result of their
possible serious side effects. More specifically, the fact
that Ketorolac alters platelet function and prolongs
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bleeding time could theoretically lead to postoperative
haemorrhaging. Its constipative action must also be
taken into account, even if this is not as intense as that
of the opiates. However, at the advised dosage, we or
others for that matter have not encountered any signifi-
cant clinical problem [15].

Constant pain decreasing as time goes on seems to
mark the progressive stages of wound healing. In fact,
analysis of Table 1 reveals that moderate-acute pain in
most cases (82 patients, i.e. 44.3%) during week 1
progressively dropped in intensity in the following
week, so much so that the patients who complained
about moderate-acute pain by week 3 were only 44.9%
of the total. These were cases which underwent further
surgery due to significant complications on the 8–9th
day for haemorrhage (4 patients, i.e. 2.1%) and others
(26 patients, i.e. 14%) who used a dilator due to the
development of stenosis. It is of interest that 11% of
patients did not report any pain whatsoever during the
week 1 and received no analgesics, thus confirming the
wide range of subjective pain thresholds.

In our experience, in most cases (162 patients, i.e.
89.2%), the first bowel motion was spontaneously
achieved by the 3rd postoperative day. Only in few
cases (20 patients, i.e. 10.8%) did we have to resort to a
mild aperient. Early evacuation prevents stenotic gran-
ulation tissue when the skin bridges are too thin or
necrotic. On the other hand, pain does indeed reach
higher intensities at defecation, as a result of the
wounds being stimulated by faeces. The patients suffer-
ing acute pain at evacuation (62.2%) were more than
double those at rest (20%). Results showed the pain
relief rate slowing down at defecation over the follow-
ing 2 weeks because of the still incomplete healing of
wounds. In all cases, Ketorolac provided effective pain
control. A total of 105 patients (56.8%)were adminis-
tered the above at full dosage during week 1. It was
then reduced up to discontinuation over the following
weeks (45 patients (24.3%) over week 2, 30 patients
(16.2%) over week 3).

Further proof that orally taken minor analgesics
provide effective pain control, regardless of intensity,
lies in the high percentage of cases (73.5%) which
reported no significant alterations in daily life and
habits during week 1 and no modification of sleeping or
mood patterns. Finally, at the end of the postoperative
period, over 149 (92%) of the patients expressed their
full satisfaction regarding surgical treatment.

Flavonoids have also been proposed for use, early in
the postoperative periods. Their antagonising action on
phlogosis mediators produces positive microcircle ef-
fects, protecting basal membrane and media tunic of
the vessels from degeneration. Furthermore, cate-
cholamine activity on the smooth muscle fibres of the
venule wall is prolonged, thus diminishing stasis and
oedema [21]. Blood vessels become less vulnerable to

bacterial attack (fibrinolysis) and trauma (defecation).
Therefore, anti-inflammatory action greatly reduces al-
gogenic stimulus and postoperative haemorrhage risks.

The role played in pain control by early wound
infection with eventual microabscesses would suggest
intraoperative and postoperative antibiotic use (full
dosage of metronidazole for 7 days) [22]. Nevertheless,
antibiotic prophylaxis is generally not adopted in minor
proctological surgery.

Finally, the use of anaesthetic creams (i.e. a mix of
prilocaine and lidocaine) to reduce postoperative peri-
anal pain on injection of local anaesthetics is not found
suitable for pain relief subsequent to defecation trauma.
Further, cream application on recent ano-perianal
wounds seems to question one of the axioms of proctol-
ogy, namely whether surgical wounds should be fre-
quently washed out and disinfected. Vegetable extract
creams with antiinflammatory action in early use
should also be seen just as negatively, but these could
be useful later at complete healing.

5. Conclusions

To conclude, it must be admitted that though pain-
less surgery is out of the question, effective anaesthesia,
operating dexterity and a thorough follow-up by the
surgeon (and the end of out of date management
concerning rectal tampons and protracted constipation)
have endowed routine hemorrhoidectomy with a new
reputation. Gone are negative connotations that trans-
formed a simple surgical operation into a dreaded one
that was even sometimes repudiated by patients who
needed to undergo it.
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Abstract

Local anaesthetic nerve blockade had been suggested as being useful in controlling per-operative afferent stimulation and
sensitisation of the central nervous system. This measure should contribute to pre-emptive analgesic regimes and reduce the
awareness of pain post-operatively. A double-blind placebo-controlled, randomised study was undertaken to assess the effective-
ness of a moderate-duration local anaesthetic (prilocaine 4% plain solution) in controlling pain after the surgical removal of
impacted mandibular third molar (wisdom) teeth. The local anaesthetic reduced patients’ pain scores during the first 45 min
post-operatively, whilst the block was effective. No prolonged effect on post-operative analgesia was noted, suggesting that
per-operative blockade alone was an ineffective method of providing pre-emptive analgesia. © 1998 Elsevier Science B.V. All
rights reserved.

Keywords: Pre-operative blockade; Post operative; Prilocaine

1. Introduction

Adequate post-operative pain control remains an es-
sential, but often inadequate [1], component of surgical
management. Pain after surgery is believed to arise
during the procedure and post-operatively from the
damaged tissues where the local inflammatory response
sensitises receptors and may additionally be enhanced
by sensitisation of the central nervous system [2].

Pre-emptive analgesic regimes seek to modify the
pain response by interfering with the mechanisms re-
sponsible for the generation of pain. Per-operative local
anaesthetic blockade should prevent impulses being
transmitted to the central nervous system during
surgery [3], preventing central sensitisation and thereby,
reducing the level of pain experienced throughout the
post-operative period [4].

In this study, a short acting local anaesthetic block
was used, which was effective for the duration of
surgery. Pain was recorded post-operatively as the ef-
fects of the local anaesthetic resolved and normal sensa-
tion returned.

2. Method

The study was conducted as a double blind
parallel comparison of local anaesthetic blockade and
placebo injections. The study was approved by the local
ethical committee and forty patients gave written
consent to participate. Patients requiring the surgical
removal of impacted mandibular third molar
teeth (with or without the non-surgical extraction of
upper third molars) under general anaesthesia, were
recruited. Pre-operatively, each patient was instructed
in the use of a visual analogue scale (VAS) to record
their pain.* Corresponding author.
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Fig. 1. Post-operative pain scores.

The reported pain scores differed significantly be-
tween the groups only at 30 and 45 min post-opera-
tively (PB0.05).

4. Discussion

Prilocaine is a local anaesthetic agent with moderate
duration [5] and in 4% concentration (without vasocon-
strictor) has a duration of dental analgesia of �30 min
[6], although soft tissue symptoms may persist for up to
2 h [7] in some cases. The nerve block would have been
effective throughout the period of surgery, sometimes
extending into the post-operative period. Reduced pain
scores were evident 1 h and 1 h 15 min after the
injection (30 and 45 min post-operatively) Fig. 1, but
thereafter, there was no effective benefit. The apparent
lack of effect at the first 15 min post-operative reading
was considered most likely to be due to inaccurate
recording, whilst many patients were still affected by
the general anaesthetic.

An effective nerve blockade during the operation did
not induce long lasting reduction of post-operative
pain. The effects appear to have been limited to the
immediate post-operative period. Effective pre-emptive
analgesia with local anaesthetics has only been demon-
strated previously when long acting drugs have been
used and a reduction of pain scores was noted many
hours later [8].

An effective nerve block which terminates at the end
of surgery does not induce prolonged reduction in the
post-operative pain experience. Pre-emptive analgesia
from local anaesthesia probably requires effective nerve
block during surgery and also during the post-operative
period, whilst pain is generated from the site of tissue
damage [9].
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A standardised general anaesthetic regime was
adopted, excluding the use of per-operative analgesics.
The patients were randomly allocated to receive either
the active local anaesthetic or placebo injection, using a
‘minimisation’ method to ensure equal distribution to
each group of male and female subjects and patients
requiring bilateral or unilateral surgery. After intuba-
tion, each patient was given injections of either 4%
prilocaine solution (Citanest plain–Astra) or placebo
(normal saline) delivered from identical coded syringes.
For each impacted lower tooth, an inferior alveolar
nerve block was administered using 2.0 ml of solution;
in addition 1.0 ml of the same solution was adminis-
tered as a buccal infiltration. Where the ipsilateral
upper third molar was to be extracted, appropriate
infiltrations of the same solution were administered. A
total of 5 min was allowed for the injections to become
effective before surgery commenced. The impacted
third molar teeth were removed using standard tech-
niques, bone removal being achieved primarily using
chisels and a drill, when necessary.

Each patient recorded their pain using a VAS during
the immediate post-operative period at 15 min intervals
after the end of surgery for 1.5 h; then at 2 and 2.5 h.

3. Results

There were no differences between the groups with
respect to sex, age and duration of surgery (mean 25
min).

For each time point, the mean VAS (and S.D.) was
calculated. The differences between the means of the
two groups were then compared, applying the t-test for
equality of means. The results were tabulated and dis-
played graphically.

In the control group, the maximum pain was experi-
enced at 45 min, whereas the patients who received the
local anaesthetic injections reported lower pain scores,
with the greatest pain at 60 min.
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Abstract

Comparison of patient satisfaction after laparoscopic and conventional day case inguinal hernia repair. The post-operative
course of 60 patients subjected to laparoscopic hernia repair (TAPP) and conventional anterior hernia repair (Griffith) under
general anaesthesia as day case procedures was analysed. Both groups (TAPP, n=30; Griffith, n=30) were comparable for age
and gender. The operating time, success rate of ambulatory surgery, readmissions and complications were assessed. After 6
months (range 3–10) post-operative pain and nausea, consumption of analgesics/anti-emetics, convalescence and adequacy of the
patient information were recorded by a telephonic questionnaire. The patients were asked also if they would choose again a day
case procedure for hernia repair. In the TAPP group, 28 out of 30 operations succeeded in ambulatory surgery; one patient was
admitted because of nausea and another because of the late time of operation. In the Griffith group all operations succeeded as
a day case procedure. In the TAPP group patients experienced less pain (P=0.05), but more nausea (PB0.05), they also needed
fewer days bedrest (PB0.05) and felt fully recovered sooner. A total of 90% of both groups would choose a day case procedure
again. In conclusion, laparoscopic inguinal hernia repair under general anaesthesia can very well be performed as a day case
procedure. After laparoscopic hernia repair patients experienced less pain (statistically non significant) and had an earlier recovery,
but they had more nausea than after conventional repair. © 1998 Elsevier Science B.V. All rights reserved.

Keywords: Inguinal hernia; Day case procedure; Patient satisfaction; Laparoscopy

1. Introduction

In 1987 the Dutch government defined day care as a
form of care in a hospital lasting a couple of hours,
related to an investigation or treatment on that same
day [1]. One of the most frequently performed surgical
operations as a day case procedure is inguinal hernia
repair. In 1994 a total of 22% of all inguinal hernias
were repaired as day cases [2]. Almost 90% of the
hernias were corrected by a conventional anterior ap-
proach: Bassini (62%), Shouldice (20%) and Griffith
(7%) [3,4]. In 1994, 5.7% of all inguinal hernia surgery
was done laparoscopically. We think that this figure

will increase because recently some sound prospective
randomised studies have claimed superiority of the
laparoscopic technique in terms of recurrence [5,6].
Since January 1994 hospital laparoscopic inguinal her-
nia repair has been carried out as a day case procedure.

The aim of this study is to compare patient satisfac-
tion with laparoscopic and conventional hernia repair
in ambulatory surgery.

2. Patients and methods

Between January and October 1996, 190 patients
underwent inguinal hernia repair at St. Antonius Hos-
pital, Nieuwegein. A total of 84 adults (53%) were
operated upon as day cases. A total of 30 patients

* Corresponding author. Tel.: +31 30 6092052; fax: +31 30
6036578; e-mail: rschmitz@knmg.nl
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underwent their repair laparoscopically. The conven-
tional group consisted of 30 patients who were com-
parable where it concerned ages and gender. The
surgeon made the choice for a laparoscopic or anterior
approach, according to his own preference. Patients
were accepted for ambulatory surgery by the anaes-
thetist if no or only minor comorbidity was found
according to the American Society of Anaesthesiolo-
gists score (ASA 1 or 2) and if there was a guarantee of
sufficient help at home during the first 24 h after
operation [7]. A brochure regarding the procedures on
the day surgery unit was handed out. All patients
received anaesthesia according to a standard protocol
(induction with propofol and fentanyl and maintai-
nence with isoflurane and nitrous oxide in oxygen; the
laparoscopic group also received atracurium). The la-
paroscopic correction was done by a transabdominal
preperitoneal approach (TAPP) by which a 10×15 cm
polypropylene mesh (Prolene®, Ethicon, Somerville,
NJ) with rounded edges was positioned over the in-
guinofemoral area, widely overlapping the edges of the
hernial defect. The conventional operation was done as
originally described by Griffith by which the transver-
salis aponeurosis is sutured to the iliopubic tract [8].
The operations are carried out in the morning and the
patients were discharged between 16:00 and 17:00 h
with a supply of paracetamol tablets. 500 mg three
times a day. After 7–10 days the patient returned to the
surgical outpatient clinic.

Operating time (defined as the period between time
of arrival at the operating room and departure), the
success rate of operation as a day case procedure,
readmissions and the number and type of complications
were assessed. Post-operative pain and nausea, con-
sumption of analgesics/anti-emetics, convalescence and
adequateness of the patient information were assessed
by telephone using a standardised questionnaire 6
months (range 3–10) after the operation. Post-opera-
tive pain and nausea were measured by the verbal
rating score (VRS) with four response possibilities (no,
mild, moderate and severe pain or nausea). The conva-
lescence was measured by the number of days bedrest
and was also determined by time to feeling 100% fit and
by the time elapsed until the patient resumed work.
Finally the patients were asked if it were necessary if
they would choose ambulatory surgery again.

Where appropriate the x2-test was used to compare
proportions. PB0.05 was taken as significant.

3. Results

The characteristics of the patient groups and types of
hernia are depicted in Table 1. The mean operating
time in the TAPP group was 80 (50–120) min and in
the Griffith group 60 (20–80) min. In the TAPP group

Table 1
Characteristics and types of hernia of patients groups

TAPP (n=30)Characteristics Griffith (n=30)

Mean age (year) 43 (34–68) 47 (17–72)
28:2Male:female 29:1

Indirect 16 15
13Direct 10

Pantaloon 51

26 28Primary
Recurrence 4 2

60 (20–80)80 (50–120)Min operating time (range)

Results are given as the number of hernias unless otherwise stated.

no operation was converted to an open approach. Two
patients could not be discharged the same day: one
because of nausea and vomiting and the other because
of the late time of the operation resulting in an insuffi-
cient recovery time for discharge on the same day. In
the Griffith group all the patients were discharged the
same day. There were no serious complications or
readmissions in either group.

The telephone survey was performed after an average
post-operative time of 6 months (range 3–10). All
patients were satisfied with the preoperative informa-
tion. The VRS-scores concerning post-operative pain
and nausea are depicted in Table 2. Patients of the
TAPP group experienced less pain (P=0.05) but more
nausea (PB0.05) than the patients in the Griffith
group. The convalescence in the TAPP group was
swifter than in the Griffith group. Nine patients in the
TAPP group felt it necessary to take bedrest at home.
After two days their number was decreased to three. In
the Griffith group 14 patients took bedrest and after 2
days this number was still ten (PB0.05). Fig. 1 shows
that the patients in the TAPP group felt fully recovered
earlier. In the TAPP group 3 of the 28 successful day
case procedures (11%) would not choose ambulatory
surgery again for their treatment, in the Griffith group
this number was three out of 30 (10%). They mentioned
nausea and pain as reasons for inpatient treatment.

Table 2
Number of patients with pain and nausea after TAPP and Griffith

Characteristics Pain Nausea

TAPP GriffithTAPPGriffith

2 4 6 2Much
0Moderate 94 4
1Mild 1116 1

27196No 8

1910Medication 15

The number of patients who took analgesics/anti–emetics at home is
also depicted.



J.M.A. Biemans et al. / Ambulatory Surgery 6 (1998) 39–42 41

Fig. 1. Post-operative time to patients feeling 100% fit.

nal discomfort [14]. They [13,14], advised to start the
administration of anti-emetics during the operation.
Avoiding hypercarbia during anaesthesia is also impor-
tant [15,16]. Less post-operative pain, quicker recovery
and earlier resumption of work after laparoscopic her-
nia repair corresponds very well with the results of
most randomised trials [11,12,17–20]. The probably
smaller surgical trauma of laparoscopy supports the
suitability of laparoscopic inguinal hernia repair for
ambulatory surgery. The patients’ appreciation in terms
of choosing day care surgery again for an inguinal
hernia repair is 90% for both groups and corresponds
with Theus’ trial in another Dutch hospital [10].

We conclude that laparoscopic hernia repair, as well
as the conventional method, can very well be performed
as a day case. We feel that adequate administration of
anti-emetics is mandatory to reduce post-operative nau-
sea, which occurs more often after a laparoscopic than
after a conventional hernia repair.
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1. Introduction

Few health professionals or governments dispute the
fact that, for many procedures, ambulatory surgery is
an alternative to traditional hospitalisation and is likely
to radically change hospital practice. It responds posi-
tively to the expectations of both patients and health
care personnel and provides an opportunity to improve
quality. Finally, it permits a better use of available
resources. However, it is necessary for governments to
put into play useful and equitable policies and to this
end they require a factual base.

Little data has been released. Its reliability has been
found to be highly questionable, even whimsical and
none has led to valid inter-country comparisons. The
sources of that information, when not based on a single
individual’s sample, are typically not cited. The data
encountered are either fragmentary or relate to global
ratios or percentages that cannot be validated.

2. Scope and methods

To answer the question on the current volume of
ambulatory surgery and to compare prevalence levels
and trends throughout the world, the International
Association for Ambulatory Surgery (IAAS) and the
Organization for Economic Cooperation and Develop-
ment (OECD) launched a joint survey among their
members and correspondents. The results are presented
in this article.

Important methodological difficulties surrounded this
attempt, affecting the conduct of the survey and the
homogeneity of the findings. These included:
1. The estimation of the total surgical market and the

share performed on an ambulatory basis;
2. The identification of the procedures selected accord-

ing to national or international coding systems so as
to assure a high degree of homogeneity.

To circumvent these inherent difficulties, the survey
selected significant and representative groups of proce-
dures that would allow a valid measure of the perfor-
mance levels of the countries to be analysed and
compared. The survey focused on two types of inter-
vention. Firstly, a list of 18 reference groups of proce-
dures frequently performed in conventional in-patient
settings, but also currently practised in a day setting as
well. The second category of procedures, much less
numerous, related to two groups of procedures which
are seldom undertaken in a day setting at present, but
which appear likely to join the first list shortly.

The method of identification of the selected proce-
dures was determined. Numerous classifications, some
international, some national, are used in the countries
surveyed. A generic name was given to the 20 reference
groups of procedures just described. Each heading may
include a variable number of procedures, each with its
own description and code number, depending on each
country’s recording methods. To circumvent this hurdle
as best as possible, the survey offered a choice between
three types of coding: the Diagnostic Related Group
(DRG) 10th version and the International Classifica-
tion of Diseases—Clinical Modification (ICD9CM) 4th
version (both commonly used internationally), as well
as a free classification for respondents from countries
using a national coding system. The codes of DRG and

* Corresponding author. Tel.: +32 2 4224271; fax: +32 2
4257076; e-mail: c.delathouwer@club.innet.be
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Table 1
The 20 reference procedures: coding systems used

DRG (V10) Free classificationNo. Group ICD9CM (V4)

2321 Knee arthroscopy 8026
222806

1872319Extraction of impacted teeth2

Cataract surgery 1319 393
1341
1359
1370
1371

5300 1624 Inguinal and femoral hernia
1635310

5321
5329
5331
5339
5341
5349

539

Dilatation and curettage uterus 6909 3645
6816

119Vein legation and stripping 38596

282 597 Tonsillectomy w. or w/o adenoı̈dectomy
283
286 60Adenoı̈dectomy

2001 61Myringotomy8
62

361662*Laparoscopic sterilization9

4010 Squint surgery 154
41

215 5511 Submucous resection

8521Excision of breast lump 26212
8535

9623 15813 Anal procedures
4911
4912
4944
4945
4946

495
4973

640 34214 Circumcision
343

8235 22915 Dupuytren

00616 Carpal tunnel decompression 443

625 33917 Orchidopexy–varicocoele
631 340

23018 Removal of implanted devices from bone 786*
231

787Cholecystectomy laparoscopic 512319
788

355685Vaginal hysterectomy20
357
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Table 2
General table of responses

No answer Response data

Not presently IncludedInsufficient
available

Czech RepublicAustria AustraliaItaly
Mexico BelgiumFrance Greece

Hungary NorwayJapan Canada
DenmarkIcelandKorea

Spain FinlandSweden Poland
GermanySwitzerland

Turkey Ireland
Luxembourg
Netherlands
New Zealand
Portugal
United Kingdom
United States

contacted (Table 2). Among these, responses were re-
ceived from 24 countries. Of these countries, seven
(Czech Republic, Greece, Hungary, Iceland, Poland,
Switzerland and Turkey) indicated that they were un-
able to provide any data on ambulatory surgery at the
present time. Five countries did not respond (Austria,
France, Japan, Korea and Sweden).

Despite receiving a sizeable amount of information,
the data for four countries (Italy, Mexico, Norway and
Spain) was judged too fragmented or difficult to inter-
pret to allow its inclusion with other countries with
quantified information in a comparative international
study (Table 3). Thirteen countries (Australia, Belgium,
Canada, Denmark, Finland, Germany, Ireland, Luxem-
bourg, the Netherlands, New Zealand, Portugal, the
United Kingdom and the United States) provided com-
plete or reasonably comprehensive and precise informa-
tion. The data from these countries related to the year
1994 or 1995.

The thirteen countries included have between them,
five distinct coding systems, with well over half using
the ICD9CM coding system. Six countries used the
DRG classification alone (Denmark and Finland) or in
addition to the ICD9CM coding system.

Tables 4–16 show the percentage of surgical proce-
dures in ambulatory surgery in each country analysed
and for each group of operations.

There are significant disparities among often rela-
tively homogenous countries, with sometimes surprising
reversals.

Care is required with respect to the reliability and
comprehensiveness of these findings, as in all ‘first of its
kind’ surveys. Assuming the accuracy and thoroughness
of the facts sent back by the best sources available in
these 13 countries, the United States exhibits the
highest rates. It is followed by Canada, the Netherlands
and New Zealand.

Recent articles in the medical literature claim the
possibility of conducting certain operations, such as
laparoscopic cholecystectomy, on an ambulatory basis.
This was found to be the case only in the United States.

ICD9CM procedures entering the 20 groups selected
were supplied. Respondents using the free classification
were invited to specify the contents of the 20 groups
listed (Table 1). The overall purpose was to ensure that
each number, entered at group level, would comprise a
similar range of procedures, thus giving statistically
meaningful and comparable numbers.

To reduce interpretation problems, ambulatory
surgery was defined as elective surgery performed under
general or local anaesthesia, previously or still widely
conducted in an in-patient setting with overnight stay,
that can be safely carried out in a day setting, requiring
no overnight stay but sophisticated technical support
and specific organisational procedures, including post-
operative surveillance.

3. Results

The national administrations and learned societies or
professional associations of 29 OECD countries were

Table 3
Countries excluded: reasons

Country Comment

Statistics provided resulted from a survey to which 37% of public and private hospitals questioned responded. Only percentagesSpain
were supplied. Several reference groups of procedures were not documented. The data reported in the sample concern only those
hospitals performing ambulatory surgery, thus, a non random sample not useful for international comparisons, of 21% of
Spanish hospitals.

Italy National data but not allowing any distinction between cases of ambulatory surgery and patients hospitalized for a day.
Mexico Data concerning 20% of hospitals. The distinction between ambulatory surgery and short stay was not clearly established. Also,

the total number of procedures given for the 20 groups of procedures appeared statistically insufficient (at 70 000) for a
population of more than 90 million inhabitants.

Norway The data provided dealt only with an extremely limited number of procedures.
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Table 4
Statistics for Australia 1995–1996

Australia 1995–1996

Classification ICD9CM

A I Total %Group

75 75345 833 3929 9201 Knee arthroscopy
94 629 412 Extraction of teeth 39 190 55 439

82 745 127 7023 Cataract surgery 44 957 35
58 16449 690 1584744 Inguinal and femoral hernia
81 432 465 Dilatation and curetage uterus 37 094 44 338

11218221940724156 Vein legation and stripping
33 253 33 7837 Tonsillectomy w. or w/o adenoı̈dectomy 530 2

5585 8507Adenoı̈dectomy 2922 34
4757 31930 11727 2028 Myringotomy
4427 3719 Laparoscopic sterilization 12 163 15 208

304 46610 Squint surgery 162 35
36883495 519311 Submucous resection (ENT)

20 784 33 47412 Excision of breast lump 12 690 38
32 773 2713 Anal procedures 8847 23 926

15 198 27 30514 Circumcision 12 107 44
3929 245176124715 Dupuytren

33 235 4016 Carpal tunnel decompression 13 416 19 819
34106247017360717 Orchidopexy–Varicocoele

10 741 20 370 31 111 3518 Removal of implanted devices from bone

267 877 764 334 35496 457Total 1–18

197 31 537 31 734 119 Cholecystectomy laparoscopic
014 136820 14 128Vaginal hysterectomy

205 45 665 45 870 0Total 19–20

33268 082 542 122 810 204

Complete data concerning public and private hospitals; Source: Australian Institute of Health and Welfare (Hospital Morbidity Database).

Table 5
Statistics for Belgium 1995

Belgium (1995)

ICD9CMClassification

%TotalIAGroup

44 590 64 2081 Knee arthroscopy 19 618 31
30 08211 885 6018 1972 Extraction of teeth

47 996 66 9093 Cataract surgery 18 913 28
17 786 19 1524 Inguinal and femoral hernia 1366 7

23 10113 227 4398745 Dilatation and curetage uterus
20 727 226 Vein legation and stripping 4600 16 127

3226 35117 80285497 Tonsillectomy w. or w/o adenoı̈dectomy
6212 23 621Adenoı̈dectomy 17 409 74
7480 28 3478 Myringotomy 20 867 74

348872588329899 Laparoscopic sterilization
926 1110 Squint surgery 102 824

5197 543111 Submucous resection (ENT) 234 4
63665389 1597712 Excision of breast lump

10 642 1613 Anal procedures 1755 8887
6113 7425300844214 Circumcision

1133 176115 Dupuytren 628 36
3947 12 23116 Carpal tunnel decompression 8284 68

59724509 24146317 Orchidopexy–Varicocoele
8970 13 766 22 73618 39Removal of implanted devices from bone

237 940 391 177Total 1–18 153 237 39

011 493 11 5293619 Cholecystectomy laparoscopic
7142 020 Vaginal hysterectomy 1 7141

018 67137 18 634Total 19–20

153 274 256 574 409 848 37

Complete data concerning public and private hospitals. Other classifications are available: INAMI (national) and DRG; Source: Ministère des
Affaires Sociales, de la Santé Publique et de I%Environment (Commission RCM).
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Table 6
Statistics for Canada 1995–1996

Canada (1995–1996)

CCP (*1) and DRG (*2)Classification

I TotalGroup A %

3402 39 283 9135 8811 Knee arthroscopy
9531 4162 Extraction of teeth 29 726 1690

11 607 212 6243 Cataract surgery 201 017 95
64 21835 788 4428 4304 Inguinal and femoral hernia
12 400 905 Dilatation and curetage uterus 11 196 1204

6414 021506689556 Vein legation and stripping
18 863 38 0267 Tonsillectomy w. or w/o adenoı̈dectomy 19 163 50

1798 16 910Adenoı̈dectomy 15 112 89
9937 90056037 3408 Myringotomy
8525 1359 Laparoscopic sterilization 21 439 3696

1214 917610 Squint surgery 7962 87
16 4904406 7312 08411 Submucous resection (ENT)

3197 27 03012 Excision of breast lump 23 833 88
22 109 5813 Anal procedures 12 718 9391

29 654 44 20214 Circumcision 14 548 33
1439 8811 60010 16115 Dupuytren

26 889 9716 Carpal tunnel decompression 26 161 728
7074822216526617 Orchidopexy–Varicocoele

15 508 4793 20 301 7618 Removal of implanted devices from bone

536 500 677 212 79140 712Total 1–18

8066 69 214 77 28019 10Cholecystectomy laparoscopic
019 2402720 19 213Vaginal hysterectomy

8093 88 427 96 520 8Total 19–20

544 593 229 139 773 732 70

(*1) Canadian Classification of Procedures issued (CCP). Complete data from 4 of 10 provinces: Alberta, British Columbia, New Brunswick and
Ontario (60% of the Canadian population). Hospital categories are not indicated. Source: Canadian Institute for Health Information (C.I.H.I.).
(*2) Complete data concerning public hospitals. Of Quebec (26% of the Canadian population) DRG classification is used. Source: Québec,
Ministère de la Santé et des Services Sociaux, Direction de la recherche et de I’évaluation.

Table 7
Statistics for Denmark 1995

Denmark (1995)

DRGClassification

%TotalIAGroup

9334 16 9451 Knee arthroscopy 7611 45
2397521 7818762 Extraction of teeth

5409 19 7883 Cataract surgery 7314 379
6636 83294 Inguinal and femoral hernia 1693 20

11 2036131 4550725 Dilatation and curetage uterus
4357 326 Vein legation and stripping 1375 2982

2504049251157 Tonsillectomy w. or w/o adenoı̈dectomy
Adenoı̈dectomy

367 5738 Myringotomy 206 36
5212920121179 Laparoscopic sterilization

1399 343310 Squint surgery 2034 59
3106 383211 Submucous resection (ENT) 726 19

24891550 3893912 Excision of breast lump
5808 2113 Anal procedures 1214 4594

451869103083914 Circumcision
3521 557215 Dupuytren 2051 37

16 Carpal tunnel decompression
33492722 1962717 Orchidopexy–Varicocoele

3250 6526 9776 3318 Removal of implanted devices from bone

62 765 106 889Total 1–18 44 124 41

19 Cholecystectomy laparoscopic
905 220 Vaginal hysterectomy 17 888

290517 888Total 19–20

44 141 63 653 107 794 41

Data refer to public hospitals. Data for groups 16 and 19 are missing. Source: Ministry of Health.
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Table 8
Statistics for Finland 1995

Finland (1995)

Classification FinDRG

A I Total %Group

26812518 61631 Knee arthroscopy
2 Extraction of teeth

15 612 23 4203 Cataract surgery 7808 33
83226998 1613244 Inguinal and femoral hernia
8387 525 Dilatation and curetage uterus 4331 4056

279356680725496 Vein legation and stripping
3936 40567 Tonsillectomy w. or w/o adenoı̈dectomy 120 3
4900 7949Adenoı̈dectomy 3049 38

85142211218 Myringotomy
5989 569 Laparoscopic sterilization 3363 2626

1407 243310 Squint surgery 1026 42
11 Submucous resection (ENT)

340 1312 Excision of breast lump 43 297
184399362077913 Anal procedures

410 99914 Circumcision 589 59
632 112515 Dupuytren 493 44

16 Carpal tunnel decompression
111 594 705 1617 Orchidopexy–Varicocoele

18 Removal of implanted devices from bone

80 30325 869 3254 434Total 1–18

19 Cholecystectomy laparoscopic
20 Vaginal hysterectomy

Total 19–20

25 869 54 434 80 303 32

Finnish classification for DRG (FinDRG) and Finnish classification of surgical procedures. Data concerning public and private hospitals. Data
for groups 2, 11, 16, 18, 19 and 20 are missing. Group 1: includes all arthroscopy. Group 4: includes only inguinal hernia procedures for patients
age\17. Group 10: includes all extra ocular procedures, not only squint surgery. Source: National Research and Development Centre for Welfare
and Health (Health Statistics and Registers Unit).

Table 9
Statistics for Germany 1994

Germany (1994)

Classification EBM ICD9
%TotalIAGroup

206 600 378 7921 Knee arthroscopy 172 192 45
2 Extraction of teeth

205 000 271 3203 Cataract surgery 66 320 24
243 800 257 1164 Inguinal and femoral hernia 13 316 5

403 640290 800 28112 8405 Dilatation and curetage uterus
128 924 496 Vein legation and stripping 63 124 65 800

7 Tonsillectomy w. or w/o adenoı̈dectomy
Adenoı̈dectomy

8 Myringotomy
9 Laparoscopic sterilization

10 Squint surgery
11 Submucous resection (ENT)

80 34071 200 11914012 Excision of breast lump
13 Anal procedures

5386 28840 60045 68814 Circumcision
12 000 20 52415 Dupuytren 8524 42

16 Carpal tunnel decompression
17 Orchidopexy–Varicocoele

15 080 100 600 115 68018 13Removal of implanted devices from bone

Total 1–18

19 Cholecystectomy laparoscopic
20 Vaginal hysterectomy

Total 19–20

Public and private German hospitals perform very little ambulatory surgery (which has been authorized there only since January 1, 1993).
Ambulatory surgery is practiced in private free standing clinics not equipped for hospital stays. Hospitals (ICD9 modified) and private clinics
(EBM) use two different coding systems. Groups 2, 7, 8, 9, 10, 11, 13, 16, 17, 19 and 20 are missing. Source: Zentral Institute des Kassenarztliche
Bundesvereininung, Statistisches Bundesamt.
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Table 10
Statistics for Ireland 1994

Ireland (1994)

ICD9CM (V.12)Classification

I TotalGroup A %

1582 3211 5116291 Knee arthroscopy
6523742 Extraction of teeth 1546 828

2328 26203 Cataract surgery 292 11
1013987 3264 Inguinal and femoral hernia
6553 405 Dilatation and curetage uterus 2616 3937

16359130145776 Vein legation and stripping
5875 58977 Tonsillectomy w. or w/o adenoı̈dectomy 22 0
1072 1099Adenoı̈dectomy 27 2

78455599335628 Myringotomy
5815139 Laparoscopic sterilization 873 640

5 610 Squint surgery 1 17
316297 61911 Submucous resection (ENT)

1078 276012 Excision of breast lump 1682 61
831 4913 Anal procedures 408 423

1039 232614 Circumcision 1287 55
272 62881615 Dupuytren

600 3316 Carpal tunnel decompression 196 404
301564109546917 Orchidopexy–Varicocoele

1379 1701 3080 4518 Removal of implanted devices from bone

16 627 44 197 3827 570Total 1–18

4 2272 2276 019 Cholecystectomy laparoscopic
01061120 1060Vaginal hysterectomy

5 3332 3337 0Total 19–20

3516 632 30 902 47 534

Complete data concerning public hospitals. DRG classification is also available. Source: Department of Health (Irish Health Statistics).

Table 11
Statistics for Luxembourg 1995

Luxembourg (1995)

ICD9CMClassification

%TotalIAGroup

2114 22341 Knee arthroscopy 120 5
100494 919102 Extraction of teeth

12 143 Cataract surgery 2 14
1496 15464 Inguinal and femoral hernia 50 3

1055943 111125 Dilatation and curetage uterus
897 26 Vein legation and stripping 22 875

118061794127 Tonsillectomy w. or w/o adenoı̈dectomy
1224 1501Adenoı̈dectomy 277 18
1335 18548 Myringotomy 519 28

129629429 Laparoscopic sterilization
54410 Squint surgery 2 42

26 2811 Submucous resection (ENT) 2 7
108101 6712 Excision of breast lump
733 4413 Anal procedures 320 413

2485364620714 Circumcision
93 9515 Dupuytren 2 2

559 64016 Carpal tunnel decompression 81 13
304290 51417 Orchidopexy–Varicocoele

434 578 101218 43Removal of implanted devices from bone

12 929 16 024Total 1–18 3095 19

0529 529019 Cholecystectomy laparoscopic
731 020 Vaginal hysterectomy 0 731

012600 1260Total 19–20

3095 14 189 17 284 18

Complete data concerning public and private hospitals. Other classification is available: DRG (version 10). Source: Inspection Générale de la
Sécurité Sociale.
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Table 12
Statistics for The Netherlands 1995

Netherlands (1995)

Classification ICD9CM

A I Total %Group

27 1656072 7821 0931 Knee arthroscopy
204 622 Extraction of teeth 126 78

82 954 117 3323 Cataract surgery 34 378 29
32 68325 223 2374604 Inguinal and femoral hernia

934 465 Dilatation and curetage uterus 428 506
3512 822830845146 Vein legation and stripping

4979 33 2547 Tonsillectomy w. or w/o adenoı̈dectomy 28 275 85
921 28 995Adenoı̈dectomy 28 074 97

9847 19574146 4548 Myringotomy
9114 9539 Laparoscopic sterilization 13 597 1356

10 Squint surgery
10 5809530 10105011 Submucous resection (ENT)

5683 983512 Excision of breast lump 4152 42
7384 2913 Anal procedures 2114 5270

1134 14 69114 Circumcision 13 557 92
1773 634770299715 Dupuytren

13 369 8016 Carpal tunnel decompression 10 662 2707
5551482331281717 Orchidopexy–Varicocoele

8720 8488 17208 5118 Removal of implanted devices from bone

230 468 398 522 58168 054Total 1–18

3 10 553 10 556 019 Cholecystectomy laparoscopic
20 Vaginal hysterectomy

3 10 553 10 556 0Total 19–20

56230 471 178 607 409 078

Hospital categories are not detailed. Data for groups 10 and 20 are missing. Source: Dutch Centre for Health Care Information (S.I.G.).

Table 13
Statistics for New Zealand 1995

New Zealand (1995)

ICD9CMAClassification

%TotalIAGroup

1073 26201 Knee arthroscopy 1547 59
46931017 7836762 Extraction of teeth

3469 61033 Cataract surgery 2634 43
2621 41434 Inguinal and femoral hernia 1522 37

10 4144439 5759755 Dilatation and curetage uterus
1020 406 Vein legation and stripping 410 610

244474341510597 Tonsillectomy w. or w/o adenoı̈dectomy
201 1423Adenoı̈dectomy 1222 86

1308 99188 Myringotomy 8601 87
82292753923889 Laparoscopic sterilization
7487010 Squint surgery 642 228

186 19211 Submucous resection (ENT) 6 3
2069930 55113912 Excision of breast lump
2830 2413 Anal procedures 688 2142

7079224055214 Circumcision
288 46715 Dupuytren 179 38
415 167016 Carpal tunnel decompression 1255 75

970593 3937717 Orchidopexy–Varicocoele
1290 1511 2801 4618 Removal of implanted devices from bone

25 225 60 396Total 1–18 35 171 58

01159 1164519 Cholecystectomy laparoscopic
1119 020 Vaginal hysterectomy 3 1116

022838 2275Total 19–20

35 179 27 500 62 679 56

Classification ICD9CM Australian version. Complete data concerning public hospitals. Source: Ministry of Health (Sector Analysis).
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Table 14

CommentsCountry Portugal

Complete data refering to public hospi-Year 1995
tals

Classification ICD9CM Other classification is available: DRG

Group A I Total %

Knee arthroscopy 541 2118 2171 2
2 Extraction of teeth 190 257 447 43

Cataract surgery 46 15 0153 15 061 0
4 Inguinal and femoral hernia 877 13 918 14 795 6
5 Dilatation and curetage uterus 2675 5257 7932 34

Vein legation and stripping 69 29126 2981 2
7 Tonsillectomy w. or w/o adenoı̈dectomy 76 3689 3765 2

Adenoı̈dectomy 145 3269 3414 4
Myringotomy 66 16958 1761 4

9 Laparoscopic sterilization 322 1035 1357 24
1741677Squint surgery10 4

Submucous resection (ENT) 1111 166 6177
12 Excision of breast lump 2011338 2349 14

Anal procedures 160 164613 1806 9
14 Circumcision 1083 2182 3265 33

Dupuytren 122 37515 497 25
16 Carpal tunnel decompression 399 1281 1680 24

Orchidopexy–Varicocoele 314 1501 1815 1717
Removal of implanted devices from bone 267 399618 4263 6
Total 1–18 7221 62 490 69 711 10 Source
Cholecystectomy laparoscopic 5 260119 2606 0 Ministry of health
Vaginal hysterectomy 420 1270 1274 0 Instituto de Gestao Information and Fi-

nanceira de Saude (IGIF)
Total 19–20 9 3871 3880 0

1073 59166 3617230

Table 15
Statistics for United Kingdom 1994–1995

United Kingdom (1994–1995)

Classification OPCS (1)

Group A I Total %

Knee arthroscopy 45 193 30 3951 75 588 60
Extraction of teeth 92 7712 44 862 137 633 67
Cataract surgery 60 4353 102 396 162 831 37
Inguinal and femoral hernia 23 0034 68 000 91 003 25

5 Dilatation and curetage uterus 50 207 37 003 87 210 58
Vein legation and stripping 16 0236 30 344 46 367 35
Tonsillectomy w. or w/o adenoı̈dectomy 19407 78 059 79 999 2
Adenoı̈dectomy 3641 13 653 17 294 21

8 Myringotomy 42 698 13 836 56 534 76
Laparoscopic sterilization 37 0619 14 404 51 465 72

10 Squint surgery 6090 9025 15 115 40
412 93912 427512Submucous resection (ENT)11

15 251Excision of breast lump 16 81512 32 066 48
Anal procedures 21 59213 30 360 51 952 42
Circumcision 20 14514 10 376 30 521 66
Dupuytren 2525 769315 10 218 25
Carpal tunnel decompression 22 40416 7220 29 624 76
Orchidopexy–Varicocoele 6555 622517 12 780 51
Removal of implanted devices from bone 9047 20 54118 29 588 31

Total 1–18 477 093 553 634 103 0727 46

Cholecystectomy laparoscopic 10119 21 207 213 08 0
20 Vaginal hysterectomy 68 15 460 15 528 0

Total 19–20 169 36 667 36 836 0

477 262 590 301 1067 563 45

Complete data referring to public hospitals only in England. Activity in private hospitals is relatively limited as compared to public hospitals. It
should be noted that these concentrate on elective surgery that is likely done as ambulatory surgery. Source: Department of Health.
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Table 16
Statistics for United States 1994

United States (1994)

ICD9CMClassification

Group A I Total %

584 0001 Knee arthroscopy 546 000 9338 000
2 10028 000*28 000Extraction of teeth

1702 00052 000 971650 000Cataract surgery3
642 0004 84Inguinal and femoral hernia 542 000 1000 000

935 Dilatation and curetage uterus 347 000 28 000 375 000
41 0006 80Vein legation and stripping 33 000 8000

Tonsillectomy w. or w/o adenoı̈dectomy7 89334 000 374 00040 000
81 000 * 100Adenoı̈dectomy 81 000

17 000 97471 000 488 000Myringotomy8
9 Laparoscopic sterilization 205 000 9000 96214 000

10 Squint surgery
11 Submucous resection (ENT) 54 000 * 54 000 100

Excision of breast lump12 94326 000 347 00021 000
13 7998 00021 00077 000Anal procedures

122 00014 84Circumcision 103 000 19 000
18 000 10015 Dupuytren 18 000 *

Carpal tunnel decompression 338 00016 7000 345 000 98
10070 000Orchidopexy–Varicocoele *17 70 000

Removal of implanted devices from bone 146 000 30 00018 176 000 83

935759 000Total 1–18 390 0005369 000

Cholecystectomy laparoscopic 170 00019 304 000 474 000 36
Vaginal hysterectomy 5000 170 00020 175 000 3

Total 19–20 175 000 474 000 649 000 27

6408 000 875544 000 864 000

Data are provided by the National Hospital Discharge Survey (NHDS) and the National Survey of Ambulatory Surgery (NSAS). They are
national probability samples and as such, are subject to sampling error. Combining the NHDS and the NSAS, the spectrum of hospitals covered
by the samples includes all non-Federal hospitals and free standing units that are licensed specifically for ambulatory surgery. An asterisk indicates
that they were some sampled cases, but fewer than 30, hence very low reliability. Data for group 10 is missing. Source: National Center for Health
Statistics (N.C.S.H.).

4. Discussion

A striking and notable observation from the survey is
the lack of statistics or useful facts available in 11 of 24
countries responding to the questionnaire. This short-
coming is not restricted to ambulatory surgery activity
but also, frequently extends to activity levels in conven-
tional in-patient settings.

The ‘penetration rate’ of ambulatory surgery differs
from one country to another. Some explanatory vari-
ables include: national medical culture and practice, the
network of hospitals, the number of available beds,
length of waiting lists, the regulatory systems and
financing policies of public authorities and private
health insurers, the training received by medical/
paramedical personnel and the level of public aware-
ness. The impact of these factors should be looked at
separately.

It is tempting to establish a ranking of performance
according to an overall index of all the operations

Table 18
Population: Thousand persons (1995)

Persons FemaleCountry Males

8.920 8.947Australia 17.886
10.127Belgium 4.961 5.167
25.523 12.87012.653Canada (*1)

Denmark 5.223 2.583 2.640
2.6202.486Finland 5.107

39.80081.594 41.793Germany
Ireland 3.546 1.7751.771

407 201 206Luxembourg
New Zealand 1.8021.7603.561

7.665 7.81815.482The Netherlands
Portugal 9.815 4.728 5.087

48.903 23.996 24.907United Kingdom (*2)
United States 271.300 131.600 135.515

(*1) Provinces of Alberta, British Colombia, New Brunswick, Ontario
and Quebec (representing 86% of the Canadian population).
(*2) England only.
Source: OECD..
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concerned (Table 17). In the authors opinion, the oper-
ations selected constitute a representative sample of the
general activity in ambulatory surgery in a country, but
it is a sample from which are excluded numerous
operations which can be conducted on an ambulatory
basis. Moreover, data concerning certain groups is
missing for certain countries. Performance activity in
certain categories of health institutions (private hospi-
tals, health centres or medical offices) has not always
been recorded. Coding omissions, questions of medical
culture and the plethora of medical specialists and
regulatory or financial incentives or obstacles could
have an influence. Furthermore, it is not clear whether
some numbers cited, mainly from the US, do not
include a significant number of patients who spent well
over a ‘working day’ in an ambulatory setting, with
post-operative transfer for 23 h or more to medicalised
recovery structures found next to some ambulatory
surgical centres. Finally, additional investigations some-
times show very large variations in ratios of number of
procedures per 1000 inhabitants from country to coun-
try (Tables 18 and 19). These diverse factors, as well as
the greater or lesser feasibility of the ambulatory
surgery approach in each group of procedures, could
significantly influence the overall national scores.

5. Conclusions

In our view, despite flaws in the method and the
difficulties already mentioned, the results of this survey
nonetheless make a significant contribution to under-
standing the impact of ambulatory surgery at the inter-
national level, by comparing practices from one

country to another and in providing an information
base that allows further study.

This instrument must of course be refined: the appar-
ent anomalies must be investigated, the field of investi-
gation must be further defined and enlarged and new
countries should be included when data is available.

Nonetheless, there is the matter of a question which
must be answered by governments and health profes-
sionals. Governments and professional associations
should rise to the challenges made evident in this
survey. Public authorities must fill a glaring lack of
reliable statistics. The surgical profession, reflecting on
this data, should be rethinking its practice options.
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Clinical challenges for the child undergoing ambula-
tory surgery was the topic discussed on the morning of
Friday, May 2, 1997, at the Society for Ambulatory
Anaesthesia Annual Meeting. The first talk, entitled
‘Managing the Child with Congenital Heart Disease’
was presented by Ronald S. Litman, DO, Assistant
Professor of Anaesthesiology and Paediatrics and Chief
of Paediatric Anaesthesia at the University of
Rochester Medical Center, Rochester, New York. Con-
genital heart disease affects between two and eight
children per 1000 at birth. When a child with congenital
heart disease comes for ambulatory surgery, the lesion
is either uncorrected, palliated, or corrected. Children
with uncorrected lesions either have a lesion that will
not cause hemodynamic compromise or may be await-
ing surgery for correction. An example of a child who
has undergone palliative surgery is a child who has had
a Blalock–Taussig shunt for tetralogy of Fallot. Chil-
dren with corrected lesions may present no cardiac
concerns although other non-cardiac anomalies may
affect anaesthetic management. Some cardiac lesions,
for example, are associated with shorter tracheas so
that after intubation, it is especially important that
breath sounds be auscultated to ensure that both sides
of the lung are being ventilated. Concerning preopera-
tive laboratory tests, no specific laboratory test is indi-
cated in children with heart disease. In these children,
as with most children undergoing ambulatory surgery,
the most commonly ordered blood test is hematocrit.
Preoperative hematocrits \65% are problematic and
should be discussed with the patient’s cardiologist.

Information that can be gleaned from the preopera-
tive interview includes a determination of exercise intol-
erance. In an infant, strength of feeding may be a
means to determine exercise intolerance. The child’s
cardiologist or even parent can provide important clini-

cal information about the nature of the child’s complex
lesion. A mild upper respiratory tract infection may
cause greater cardiac stress, so surgery is usually can-
celled when the child has such an infection. It is impor-
tant to ask parents about the child’s previous
anaesthetics and their management and to check the
patient’s chart for this information.

Dehydration must be avoided. With chronic hypoxia,
patients may have polycythemia, and dehydration with
polycythemia may be problematic. For perioperative
fasting, normal NPO rules should apply.

If the child is sedated preoperatively, there is less
crying. Because sedation decreases oxygen consump-
tion, it may be important if oxygen consumption is a
concern. An excessive amount of sedation should be
avoided though, because of possible hypotension or
respiratory depression. Oral midazolam seems to be
particularly advantageous in children with congenital
heart disease, but oxygen saturation should be mea-
sured to avoid desaturation.

Intraoperative monitors may not be accurate in pa-
tients with congenital heart disease, particularly in pa-
tients with a right to left shunt in whom ventilation and
perfusion are mismatched. The difference between end-
tidal and arterial carbon dioxide is greater in patients
who are cyanotic. Such a difference is present even in
normal patients, although the difference is greater in
patients with congenital heart disease. The practitioner
should use the end-tidal CO2 as a means to detect a
trend and should not rely on absolute numbers.

Pulse oximeters may also be problematic in patients
with congenital heart disease, particularly when the
oxygen saturation is less than 70%. When saturation
decreases further in patients with chronically low oxy-
gen saturation, the pulse oximeter may not reflect the
decrease. A precordial stethoscope may then be useful
for monitoring.* Tel.: +1 312 7026582; fax: +1 312 7025447.

0966-6532/98/$19.00 © 1998 Elsevier Science B.V. All rights reserved.
PII S 0 966 -6532 (97 )10002 -6



J. Lance Lichtor / Ambulatory Surgery 6 (1998) 57–6058

Concerning anaesthetic agents, there is no good
proof that one agent is better than another. In patients
with right to left shunts, inhalation agents may cause a
greater shunt fraction cyanosis. Ketamine has been
thought to be particularly useful in patients with right
to left shunts because it preserves systemic vascular
resistance. Propofol has recently been used and seems
to be a better drug because of its shorter duration of
action.

Regional anaesthesia is generally safe for children
with congenital heart disease. Patients with coarctation
of the aorta may have tortuous arteries, so that regional
anaesthesia is probably not optimal because the needle
used to insert the local anaesthetic may hit such an
artery. In patients with right to left shunts the action of
local anaesthetics may be prolonged: local anaesthetics
are metabolized in the lungs and because of the shunt,
anaesthetics may take longer to reach the lungs. In
patients with high hematocrits (\60%) coagulopathy
may be present. If regional anaesthesia is anticipated,
the practitioner should make sure that clotting function
is normal.

Postoperatively, hypoventilation of the child should
be avoided. Oxygen is recommended on transport of
the patient to postoperative care. These patients may be
more prone to develop post extubation croup. The
clinician should be prepared for that problem in the
post anaesthesia care unit.

Concerning specific lesions, an atrial septal defect
may be associated with postoperative arrhythmias. Pa-
tients with ventricular septal defects may have pul-
monary hypertension. After repair, a right bundle
branch block is common and patients may also have
myocardial dysfunction; arrhythmias; tricuspid and mi-
tral and/or pulmonary insufficiency. Patients who have
undergone a patent ductus arteriosus repair usually
have no permanent sequelae. For all of these lesions,
prophylactic antibiotics should be considered to prevent
sub acute bacterial endocarditis, particularly in surgical
procedures that are likely to result in bacteremia. Pa-
tients who have a Blalock shunt should be kept well
hydrated so that the shunt does not clot.

Pain management for the child was the next topic of
discussion given by Hernando DeSoto, MD, Chief of
Paediatric Anaesthesia and Clinical Associate Professor
of Anaesthesia at the University of Florida College of
Medicine, Jacksonville, Florida.

The tendency in the management of postoperative
pain in children is to undermedicate patients. The pri-
mary reason for undermedication is that a fixed dose is
given based on weight. Another reason is that pain
medications are ordered ‘as needed’. PRN (as needed)
may be acceptable for adult pain medication, but it is
difficult for a 6 month old to state that he or she is in
pain. Older children hate intramuscular injections and
so may avoid asking for pain medication. There is also

an exaggerated concern about side effects. For children,
as is the case frequently for adults, determination of the
presence of pain is delegated to inexperienced person-
nel. Finally, there is the mistaken belief that children do
not experience pain.

Pain assessment in children is not necessarily more
difficult than in adults, but it is different. For neonates
behavioral cues for pain are facial grimacing (eyebrows
furrowed and eyes tightly closed), crying and an in-
crease in motor activity. A cry of pain is higher in pitch
and more urgent in character than normal crying. Mo-
tor activity in the presence of pain consists of arching
of the back and withdrawing. The physiologic parame-
ters associated with pain are non-specific. If a proce-
dure is painful for an adult or older child, the
procedure will also be painful for a young child. Some-
times when scales for pain are used, the child will point
to what he likes to feel rather than what he is actually
feeling. Many tools are available to help children qual-
ify the amount of their pain. These include facial ex-
pressions, the oucher scale, color scales, and various
linear analog scales.

Acetaminophen is the most common drug used for
mild analgesia. In the past, children have been under-
medicated with this drug. Doses of 10 mg/kg are too
conservative. Doses rectally of 35 and up to 45 mg/kg
have been reported without adverse effects. Orally, the
dose of 15–20 mg/kg every 4 h is useful. The drug takes
approximately 3 h before a maximal effect is seen.
Therefore, it is best given even preoperatively rather
than at the end of a surgical procedure.

Ketoralac is a useful, non-steroidal, anti-inflamma-
tory drug for the control of pain. It can be given both
intravenously and orally. When given in combination
with opiates, opiate requirement is less. Non-steroidal
anti-inflammatory drugs and acetaminophen work to-
gether and act at different sites. The toxicity of the two
drugs is not additive. The main concern with the use of
non-steroidal anti-inflammatory drugs is their effect on
platelet function. In patients undergoing tonsillectomy,
for example, the drugs may be problematic. Ketorolac
should be avoided in patients with a coagulopathy,
neuropathy, gastropathy, or hypovolemia or in those
undergoing high-risk surgery.

Clonidine, which reduces postoperative pain, is a
drug that has had limited use in adults and even less use
in children. There is the potential for bradycardia when
clonidine is used.

Narcotics, which may be necessary to control intense
pain, can contribute to postoperative drowsiness, res-
piratory depression, and nausea and vomiting.
Remifentanil has recently been introduced into anaes-
thesia practice, and it may be useful for children.
Because of its rapid offset though, it may not be
therapeutic in patients who will have pain postopera-
tively. In addition, because delivery by infusion is nec-
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essary, it should not be used for short cases where the
complexity and expense associated with its delivery are
not warranted.

Regional anaesthesia is a method to help control
pain, and one that should not be ignored in patients
undergoing ambulatory surgery. The caudal block is
probably the most popular form of regional anaesthesia
in children but is most useful for operations below the
umbilicus. Bupivacaine is the local anaesthetic most
commonly used. For lower extremity surgery, a dose of
0.5–0.75 ml/kg of a 0.125% bupivacaine solution is
satisfactory. For operations in the inguinal region, a
higher dose, i.e. 0.75–1 ml/kg, is necessary. Penile
blocks are very effective for circumcision or hypospa-
dias repair. A ring block around the base of the penis
or a dorsal nerve block at the 10:30 and 13:30 h
positions at the base of the penis can be performed.
Another type of penile block involves the application of
a local anaesthetic cream at the incision site after
surgical closure. In neonates, an epinephrine-free solu-
tion of local anaesthesia (either 0.25% bupivacaine 1–3
ml or lidocaine 1%) should be used.

Bier blocks are effective in the emergency room for
closed reductions. A 3 ml/kg of 0.5% lidocaine solution
may be used.

Although anaesthesiologists who care for children, in
general, tend to undermedicate them for control of
pain, our colleagues who care for them outside of the
operating room probably undermedicate them even
more. Procedures such as veni-puncture, lumbar punc-
ture, or bone marrow aspiration may be particularly
painful and feared by children. Pain control with some
of the techniques described or with EMLA cream is
advisable.

The next lecture entitled ‘Management of the Ambu-
latory Patient with Sleep Apnea or Bronchospastic
Disease’ was given by Raafat S. Hannnallah, MD,
Professor of Anaesthesiology and Paediatrics at the
Children’s Hospital National Medical Center, Washing-
ton, DC. The current trend in management of ambula-
tory surgery patients is to take care of patients who are
sicker. These include patients with sleep apnea or bron-
chospastic disease.

Patients with sleep apnea may have obstructive cen-
tral or a mixed type of apnea. In central apnea, there is
decreased CNS output to the inspiratory muscles. With
obstructive apnea, although respiratory efforts con-
tinue, the upper airway is closed, resulting in no
airflow. Despite the cause for apnea, the end result is
desaturation. The usual causes for this syndrome in
children include adenotonsillar hypertrophy, craniofa-
cial anomalies, obesity, or neuromuscular disease. Fre-
quently patients with adenotonsillar hypertrophy
require tonsillectomy and adenectomy. A patient with
craniofacial anomalies may have sleep apnea because of
the decreased area of his airway. Obstructive sleep

apnea should always be suspected in a child scheduled
for tonsillectomy and adenoidectomy surgery. These
patients may have an elevated hematocrit because of
chronic hypoxemia. Patients with coexisting pulmonary
disease, e.g. bronchopulmonary dysplasia or asthma,
may have a predilection for pulmonary hypertension.
Severe forms of the disease may be accompanied by
cardiomegaly and some element of cardiac dysfunction.

Intraoperatively, apneic patients may demonstrate
complete airway obstruction after induction of anaes-
thesia. They usually do not have an anatomic obstruc-
tion that would interfere with direct visualization of the
vocal cords during laryngoscopy. These children proba-
bly should not be extubated until they are awake.
Patients who are considered high risk have craniofacial
anomalies affecting the pharyngeal airways, failure to
thrive, hypotonia, corpulmonale, morbid obesity, previ-
ous upper airway trauma and are less than 2 or 3 years
of age. Postoperatively, these patients may require oxy-
gen, continuous positive airway pressure, or some form
of afterload reduction. Extubation may be delayed until
surgical swelling subsides and normal pharyngeal mus-
cle tone is restored. Patients such as these obviously are
not appropriate for ambulatory surgery. Some physi-
cians think that any apneic child with more than mini-
mal symptoms is not an appropriate candidate for
ambulatory surgery.

Patients with bronchospastic disease are noisy
breathers. They may have reactive airway disease or
asthma. Asthma is probably the most common disease
of childhood, and a disease whose incidence is increas-
ing. Although more prevalent among Caucasians, the
disease tends to be more intense in African American
individuals. Asthma may be classified according to its
intensity, from mild asthma by history to active wheez-
ing. Patients with active wheezing either have moderate
asthma that is under poor control or are never wheeze
free and have severe asthma. Patients with active
wheezing because their moderate asthma is poorly con-
trolled should not undergo surgery. Patients with severe
asthma are difficult to manage and probably should
not, under any circumstance, undergo ambulatory
surgery. Patients with upper respiratory tract infections
are at an increased risk for wheezing and should proba-
bly wait for 1 month before they undergo ambulatory
surgery.

Patients with mild asthma are excellent candidates
for ambulatory surgery. Patients with moderate asthma
who are taking daily medications to control their symp-
toms should be instructed to continue their medications
up to and including the morning of surgery. A beta
agonist should be administered in the holding area.

In the management of patients intraoperatively with
asthma, endotracheal tubes should be avoided if possi-
ble because they are associated with an increased inci-
dence of bronchospasm. If a patient is intubated, the
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anaesthesiologist should make sure that there is an
adequate depth of anaesthesia. An LMA is preferable
to an endotracheal tube.

There is probably no advantage to using one type
of anaesthetic over another. If a patient does experi-

ence intraoperative bronchospasm, a beta agonist is
useful. The criteria for discharge home should be no
different than that for other patients. Adequate hy-
dration is important and the patient should not be
wheezing.

..


