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The International Association for Ambulatory Surgery (IAAS)
Some ten years since its foundation, it is perhaps time

to give an update on recent changes in the IAAS and
what the future holds.

The last year has not been entirely smooth sailing.

Unexpectedly, at the beginning of the year, the IAAS

office in Brussels became unavailable and a new office

had to be found. This has now been achieved and the

office will become fully functional in January, 2004. The

new address is:

The International Association for Ambulatory Surgery

c/o The British Association of Day Surgery

The Royal College of Surgeons of England

35�/43 Lincoln’s Inn Fields

London

WC2A 3PN

United Kingdom

Details of dedicated telephone and fax numbers will

be posted on the IAAS website (www.iaas-med.org) as

soon as they are known. The website, itself, has become

somewhat out of date over the last year. This has been

due to the management upheavals.

At present, the site is being revised and expanded. On

a positive note, the IAAS has developed a number of

guidance notes on the following ambulatory surgery
subjects:

. Universal Clinical Indicators

. Extended Recovery

. Patient Selection Criteria

. Patient Discharge Criteria

. Patient Satisfaction

These will be available on the website or from the office

from January 2004.
0966-6532/03/$ - see front matter # 2003 Published by Elsevier B.V.

doi:10.1016/j.ambsur.2003.10.001
In May 2003, the IAAS held its 5th International

Congress in Boston, USA. This was a great success with
an attendance of over 2,200 delegates from 24 countries.

The next International Congress will be held in Seville,

Spain from 24th to 27th April 2005 (see www.

iaascongress2005.org). Following that, the congress

will be in Amsterdam, The Netherlands in 2007,

Brisbane, Australia in 2009 and in Aarhus, Denmark,

2010.

From its inception, the IAAS has had three member-
ship categories*/full member, associate organisation

member and associate individual member. With these,

there has been a steady increase in the number of

members of the IAAS. The Executive and the General

Assembly of the IAAS, however, have been disap-

pointed by the lack of membership applications from

individuals or organisations from countries of low

economic status. It is these very countries that can
gain so much from the cost effective treatment that day

surgery can provide. Consequently, a new class of

membership has been introduced*/corresponding mem-

ber. Details of all types of membership together with

application forms are available from the IAAS office or

on the website.

The IAAS enters its second decade on a firm basis but

still with much to achieve if it is to meet its main
objectives of promoting and developing high quality

ambulatory surgery worldwide.
Professor P.E.M. Jarrett
Langleys

Queens Drive

Oxshott

Surrey, KT22 0PB

UK



Recovery from gynaecological day surgery: are we underestimating
the process

Helen Cox a,c,*, Beverly O’Connell b,c

a Chair in Contemporary Nursing, Epworth Hospital, 89 Bridge Rd, Richmond 3121, Vic., Australia
b Chair in Acute Nursing, Cabrini Hospital, 183 Wattletree Rd, Malvern 3144, Vic., Australia

c School of Nursing, Deakin University, Melbourne, Australia

Received 23 April 2002; accepted 15 January 2003

Abstract

This paper reports a study investigating the post operative experiences of 80 women following gynaecological day surgery.

Women kept a diary for the first 4 days following surgery. The diary included a recovery rating scale and a symptom management

index focusing particularly on symptoms. A telephone interview conducted on post-operative day 10 further explored experiences.

Results at day 4 indicated women experienced significant problems with pain, moving around and tiredness. By day 10, women were

still experiencing tiredness, pain and other lingering problems. The study indicates that patients experience more problems than

discharge education assumes.

# 2003 Elsevier Science B.V. All rights reserved.

Keywords: Day surgery; Laparoscopy; Symptom management

1. Introduction and literature review

The practice of conducting surgery as a day procedure

is expanding at a rapid rate as it provides a practical

approach to decreasing surgical waiting lists within the

backdrop of cost containment. Its growth has been

accelerated through advances in short acting anaesthetic

drugs and the use of sophisticated technologies. Gov-

ernment policies and funding formulas will continue to

encourage its development [1]. Day surgery relies on

patients and their carers to manage patient recovery at

home. Within this context, it is important to ensure

sound monitoring of patient recovery at home and to

evaluate the appropriateness of currently used patient

education. This is particularly important because there

is conflicting evidence about what constitutes appro-

priate discharge information in terms of addressing

patients’ needs [2�/4].

A review of the literature on discharge information

conducted by Bradshaw et al. [2] found that the

information given to patients often does not address

the patient’s concerns. Specifically, it seemed that the

development of discharge information has been in-

formed by what nurses think the patient’s knowledge

needs are rather then the patient’s actual needs. If

patients are required to manage their recovery at home,

then further work is necessary to determine patients’

perspectives on their information needs.

Bradshaw et al. [2] conducted a study to identify

patients’ key concerns post-discharge from six common

general procedures. These researchers found that all

patients, regardless of type of surgery, experienced

similar concerns. Patients stated that they lacked

information on pain management. They also com-

plained that the written information lacked clarity and

was constructed using medical jargon that was difficult

to understand. These findings support those of other

researchers who have stated that post-operative pain

instruction was inadequate particularly when the in-

struction was verbal and not accompanied by written

information, and when the analgesics provided, usually

paracetamol, proved ineffective [5,6].

In a study by Cox [3], women who had undergone

laparoscopy for endometriosis identified pain informa-
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tion as an issue, but the majority also reported

insufficient information in a number of other areas.

They were particularly concerned about managing their

wounds and felt unprepared for the length of recovery

time. The issue of adequate patient information should

be approached from two positions. Firstly, whether

information addresses patient needs and secondly,

whether information assists with recovery. It would

seem that addressing information from the perspective

of what patients perceive they need to assist recovery is

an important goal. However, a study conducted by

Young et al. [4] revealed that the use of an enhanced

discharge information package that was developed

based on patient’s needs had no effect on patient

recovery. These findings indicate that there may be

other factors that influence recovery. It is important for

studies to be conducted that explore and identify issues

that impact on recovery.

The literature indicates that gender is one factor

known to affect recovery. According to Myles et al.

[7], post-operative recovery is different for women than

for men. This recent quality of recovery research

suggests that women are slower to return to health

and are more likely to have post-operative complica-

tions. These researchers [7] postulated that the under-

lying physiological differences between men and women

account for these variations. They further state that

post-operative nausea experienced by women is linked

to changes in the menstrual cycle and that women tend

to have a higher incidence of headaches following

surgery. The researchers conclude that the difference

between men’s and women’s recovery from surgery is

significant and may be underestimated. Given these

differences, it would seem that further work is necessary

to evaluate women’s recovery trajectories.

A problematic post-operative symptom experienced

by patients is tiredness [5]. It is clear that rest and

assistance at home are important elements in recovery

and should be seriously considered by consultants

before scheduling someone for day surgery. Another

issue worth considering that has arisen from a number

of studies [4,5] is the type of support patients require in

their recovery phase and whether they are able to return

to their current domestic and work roles within the

medically prescribed recovery time.

2. Aim

The aim of this study was to investigate women’s

experiences of recovering at home following gynaecolo-

gical day surgery procedures. The research objectives

were:

. to determine the types and intensity of symptoms that

women experience when recovering from gynaecolo-

gical day surgery procedures at home;

. to determine whether women are able to manage their
symptoms at home;

. to identify the extent to which carers are used to assist

women recover from day surgery;

. to establish whether the educational instructions

given to women are adequate to enable them to

manage their symptoms; and

. to determine the extent to which women who have

had gynaecological day surgery access medical, com-
munity and allied health services in their recovery

phase at home.

3. Patients and methods

This study used an exploratory/descriptive design and

was conducted over a 6-month period in the day surgery

unit at a large, private, not-for-profit hospital in inner
city Melbourne.

All English-speaking patients who were to have a

general anaesthetic for a gynaecological procedure in a

day surgery setting and who consented were included in

the study. Those who wished to participate were given a

reply paid envelope and a self-administered Post-opera-

tive Symptoms Diary to complete in the first 4 days

post-surgery and asked to return the diary before 10
days post-surgery. Ten days post-surgery, those patients

who had returned their diary were telephoned by the

researchers and asked to answer specific questions

related to their recovery from days 5 to 10.

A post-operative Symptoms Diary specifically de-

signed for day surgery patients [4] was used in this

study. The diary comprised three domains: a Symptom

Recovery Scale, a Management Index and two sections
on discharge information and demographics. The

Symptom Recovery Scale is a numerical rating scale

with numbers ranging from 1 to 10 for each symptom

category. Patients were asked to rate the severity of the

symptom experienced. The higher the rating, the higher

the severity of symptom experienced. Reliability testing

revealed alpha coefficients ranging from 0.73 to 0.78 [4].

The management index contained items on tiredness,
wound care, mobility, pain, eating and drinking, nausea,

vomiting and elimination. Patients were asked to

complete this section by indicating how they managed

each symptom. The five responses for each activity/

condition include the following: ‘‘not difficult’’, ‘‘diffi-

cult but managed’’, ‘‘very difficult but managed’’,

‘‘could not manage’’ or ‘‘not relevant’’.

The type of discharge information given to patients
was evaluated using 11 questions related to recovery

items. Additionally, patients were asked if the informa-

tion they received was sufficient. These questions were
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asked on day 4 of the diary to take into account the first

4 days of post-operative recovery. The demographics

section comprised eight categorical items covering: type

of operation and anaesthetic used, age, occupation,
ethnicity, gender, marital status and education.

The telephone survey, which included a combination

of open- and closed-ended questions, was conducted

approximately 10 days post-recovery. Patients were

asked questions about the types of problems experienced

and the level to which they and their carer were able to

manage them. Questions also focused on patients’

perceptions regarding post-operative information pro-
vided by the hospital and their subsequent ability to

manage convalescence. Assistance received from carers

and other health care professionals was recorded. As

several patients were difficult to contact, some inter-

views were conducted up to 15 days post-discharge.

Quantitative data were analysed descriptively using

SPSS† for Windows version 10 (SPSS Inc., Chicago, IL,

USA). To assist the analysis, the results of the various
instruments in the diary and telephone survey closed-

ended question responses were numerically coded.

4. Results

The sample consisted of 80 female patients who had

undergone gynaecological procedures under a general

anaesthetic in the day surgery unit. The mean age of the

patients was 36.6 years (range 22�/63 years). The

majority (91.1%) of patients had a carer for the first
24 h after surgery. Of the sample, 82.5% of the

participants were in paid employment, 10% performed

home duties, 5% were students and the remaining 2.5%

were unemployed. The participants were predominantly

Australian-born (85%).

4.1. Four day diary analysis

The Symptom Recovery Scale comprised the follow-

ing variables: tiredness, moving around, eating, drink-
ing, elimination, pain, nausea and wound care. Figs. 1

and 2 show a decreasing trend with regard to the severity

of symptoms experienced during the first 4 days post-

surgery.

The highest mean scores through days 1�/4 were

recorded for problems with moving around, tiredness,

pain and eating. Eating levels had nearly returned to

normal on day 4.
Patients showed minimal discomfort with regard to

wound care, drinking and nausea. Going to the toilet

was a problem experienced by some patients, but these

patients quickly returned to their normal bowel habits.

4.2. Managing symptoms

On both day 1 and 4 post-surgery, patients were asked

to rate their ability to manage their symptoms. Tables 1

and 2 indicate that patients had difficulties in particular
areas.

On day 1, the patients’ rated moving around, tired-

ness, going to the toilet and pain as the most difficult

factors to manage. Note that the total of 100.1% for the

sum of the pain, tiredness and nausea rows is due to

rounding off of these figures.

On day 4, the patients rated moving around, pain and

tiredness as the most difficult factors to manage.

4.3. Discharge information

The majority (97.5%) of the patients stated that they

had received discharge instructions in relation to symp-

tom management. Most (68.8%) stated that they had

received both written and verbal information. Most
patients (91.3%) stated that the discharge information

was sufficient for recovery and most (93.8%) also stated

that they had had the opportunity to ask questions

Fig. 1. Mean scores for tiredness [*/], moving around [� � �� � �], eating

[*/] and pain [�/ �/] in the 4-day period following surgery.

Fig. 2. Mean scores for drinking [*/], elimination [� � �� � �], wound care

[*/] and nausea [�/ �/] in the 4-day period following surgery.
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Table 1

Problems managing symptoms day 1

Symptoms Problems managing symptoms day 1 Not difficult (%) Difficult but managed (%) Very difficult but managed (%) Could not manage (%) Not relevant (%)

Not difficult (%) Difficult but managed/with carer

(%)

Moving around 26.6 73.4

Going to the toilet 45.6 50.6

Eating 67.1 31.7

Wound care 67.9 12.9

Drinking 91.2 8.8

Pain 28.8 51.3 20.0 �/ �/

Tiredness 32.5 51.3 16.3 �/ �/

Nausea 60.0 23.8 2.5 �/ 13.8

Table 2

Problems managing symptoms day 4

Symptoms Problems managing symptoms day 4 Not difficult (%) Difficult but managed (%) Very difficult but managed (%) Could not manage (%) Not relevant (%)

Not difficult (%) Difficult but managed/with carer

(%)

Moving around 35.4 64.6

Going to the toilet 65.8 30.4

Eating 86.1 13.9

Wound care 74.4 12.8

Drinking 93.7 6.3

Pain 40.5 51.9 7.6 �/ �/

Tiredness 46.8 46.8 3.8 1.3 1.3

Nausea 77.2 19.0 �/ �/ 3.8
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before leaving the hospital. Patients expressed satisfac-

tion with the discharge information from the day

surgery staff in most areas of recovery. Table 3.

4.4. Day 10 telephone interview

At day 10, patients were interviewed and asked to

indicate any problems they had experienced between

days 5 and 10 post-recovery. A large number of patients

experienced on-going problems with tiredness, pain and
mobility. Table 4 lists the percentages of problems

experienced. Problems with pain, mobility and tiredness

were still being reported beyond day 10.

A total of 51.3% of patients reported problems with

tiredness beyond day 10. Patients reported being ‘‘low

on energy’’ and ‘‘unable to do much,’’ ‘‘need[ing] more

rest than normal’’ and having ‘‘problems with concen-

tration’’ and ‘‘difficulties with work and exercise.’’ 75%

of patients reported that tiredness had stopped at a

mean of 7.97 days, whereas 25% stated that it was still a

problem on day 10. Some patients indicated that they

responded to tiredness by ‘‘taking time off work’’,

‘‘resting’’, doing ‘‘nothing’’ or ‘‘visit[ing] a GP’’, while

others indicated that the pain ‘‘went away by itself’’ or

that they ‘‘just managed’’.

Those patients (38.8%) experiencing problems with

pain reported being ‘‘limited in mobility’’, ‘‘need[ing]

time off work’’ and being ‘‘uncomfortable’’, and also

that ‘‘pain interfered with social life and sleep’’. A total

of 40% of patients stated that the pain was no longer a

problem at day 10, though it took a mean of 6.98 days

until the pain disappeared for these patients, whereas

60% of patients stated that pain was still a problem on

day 10. In terms of responding to pain, the participants

reported that they ‘‘visited a GP’’, ‘‘used pain killers’’,

‘‘applied heat’’, ‘‘rested’’, did ‘‘nothing’’ or ‘‘let it

gradually disappear by itself.’’

Those patients (27.5%) who had problems moving

around reported that they had ‘‘trouble standing at

work’’, ‘‘could not stretch’’, had ‘‘limited movement’’,

‘‘could not lift’’ or that it was ‘‘painful to move.’’

Seventy per cent of patients stated that moving around

was no longer a problem at day 10 though it took a

mean 7.71 days for moving to become comfortable,

whereas 30% stated it was still a problem at day 10.

Patients stated that to manage moving around, they

‘‘used pain killers/antibiotics’’, ‘‘rested’’, ‘‘saw a GP’’,

‘‘applied heat’’ or ‘‘got family and friends to help’’.

Approximately 45% of patients accessed a health

professional during their recovery. Of these, 72% con-

tacted their GP, 28% contacted their surgeon. Some

contacted others in addition to the GP and/or surgeon

and of these 30% contacted a nurse. Participants

indicated that they accessed health professionals for

the following reasons: suture removal, general medical

problems, pain relief, emotional support, and a check-

up (i.e. not sure if everything is going as it should*/e.g.

vaginal bleeding or discharge).

Of the participants who accessed medical help/advice,

93.8% stated that seeking assistance resolved their

problem. Overall, only two patients (2.5%) were read-

mitted to hospital. The reasons for re-admittance were

medical complications.

The majority (82.5%) of patients had a carer to help

with their recovery beyond the first 24 h. The mean

number of days a carer was needed was 3.09, and those

who had a carer rated it as being very important for

their recovery. Some of the reasons for requiring a carer

during recovery from day surgery included: to provide

assistance with activities of daily living, to help with

child care, for reassurance, and to alleviate uncertainty

after anaesthetic.

Table 3

Percentage of patients stating ‘‘yes’’ to receiving discharge information

Type of information Yes

Pain and how to manage it 96.1

Tiredness 92.2

Who to contact for further information 88.3

When you can take a bath/shower 81.8

Nausea and how to manage it 77.6

How to care for your wound 77.3

When to return to work 71.4

How to move around 69.3

Details of outpatients’ appointments 56.0

What/when you could drink 53.9

What/when you could eat 49.4

Table 4

Percentages of patients experiencing problems with symptoms between

days 5 and 10

Symptoms Yes

N %

Tiredness 41 51.3

Pain 31 38.8

Moving around 22 27.5

Wound care 17 21.3

Concentration 16 20.0

Driving 16 20.0

Going to toilet 16 20.0

Going back to work 15 18.8

House cleaning 15 18.8

Shopping 11 13.8

Looking after the children 7 8.8

Preparing meals 7 8.8

Eating 5 6.3

Nausea 3 3.8

Dressing 1 1.3

Vomiting 1 1.3

Drinking 0 0

Hygiene 0 0
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Overall, 63.8% of patients suggested that their per-

formance level was affected by day surgery, with these

patients reporting an average of 6.97 days before they

were able to concentrate at their usual level. These
patients also reported an average period of 4.91 days

before they were able to resume driving. Table 5 lists the

recovery perception percentages and indicates that

66.3% of women found their experience of day surgery

to be about what they expected or that they recovered

faster than they had expected.

The majority of patients (88%) reported that they

were ‘‘glad to have had day surgery’’, and 81.3% stated
that they would be day surgery patients again. The

patients who replied ‘‘no’’ when asked whether they

would be a day surgery patient again (12.5%) said that

they would have preferred to have had ‘‘professional

monitoring’’, that the operation was ‘‘too major’’ or

that they were ‘‘nauseated after anaesthetic’’ and would

have preferred to have stayed in hospital overnight.

4.5. Additional comments

Patients were asked to provide additional comments

at the end of the questionnaire or at the telephone

interviews. The main areas of concern for patients
included: the length of time they were required to fast

and the nervousness associated with waiting for surgery,

unexpected post-operative chest and shoulder tip pain

(shoulder tip from the abdominal gas inserted as part of

the procedure), post-operative nausea and vomiting, and

a lack of information about vaginal bleeding and ‘‘what

would be normal’’. Some patients were unable to assess

their wounds to determine normal healing. Some women
would have preferred an overnight stay as they found

some post-operative side effects to be quite debilitating.

Many voiced concern that not enough sick days were

given on the medical certificate. Patients also com-

plained about the discomfort they experienced travelling

home and the pressure they felt from the car seat belt.

This was further exacerbated for those patients who

lived in rural settings. Patients frequently commented on
the value of having a carer and the physical and

emotional comfort carers provided. Assistance with

physical care was particularly necessary for patients

who had undergone complex procedures as a day

patient. Patients who were responsible for caring for

their children felt it was very important to have another

person present during the recovery period.

5. Discussion

Advancements in technology and anaesthetics have

accelerated the number of complex procedures being

conducted as day cases. With this increase, some

attention should be given to patient recovery at home;

specifically, to monitoring the side effects of anaesthetics
and the surgery and to how patients manage these side

effects at home.

The majority of women in this study had been

admitted for a laparoscopy related to the diagnosis

and treatment of endometriosis, which varied in sever-

ity. The findings revealed that all post-operative symp-

toms reported on day 1 decreased in severity over the

following 3 days. The symptoms that were reported as
being the most problematic on day 4 were tiredness,

moving, elimination and pain related to ‘‘shoulder tip

pain’’ caused by carbon dioxide gas being inserted into

the abdomen, which causes diaphragmatic irritation.

These findings concur with those of Cox [3] and those of

Young and O’Connell [8], who also reported similar

symptom levels in a population of patients who had

undergone laparoscopic cholecystectomy as a day pro-
cedure.

Telephone interviews conducted on day 10 post-

surgery revealed that the women were still experiencing

problems in terms of tiredness, pain related to moving

(abdominal pain and wound-related pain), wound care,

concentration, driving, returning to work, house clean-

ing, shopping and, to a lesser extent, looking after the

children and preparing meals.
In regard to managing their symptoms at home on

day 1, most women stated that although it was difficult,

they were able to manage with the help of a carer. The

majority of women required a carer for approximately 3

days. This finding was similar to Young and O’Con-

nell’s findings [8], where the patients required a carer for

3.8 days. Women stated that they were unsure how safe

it was to perform certain tasks and were reassured by the
carer’s presence. They also stated that their overall

performance level including their ability to concentrate

was affected. This highlights the importance of having a

carer both to assist the woman to recover and to assist

her with household chores. Some attention needs to be

given to the important role that carers play in assisting

with the recovery of patients. As more complex proce-

dures are performed in day surgery, health care profes-
sionals must continue to be cognisant of the level of

responsibility placed on carers and their level of

confidence and ability to deal with post-operative

Table 5

Day surgery recovery perception percentages

Response N %

About what expected 33 41.3

Slower than expected 25 31.3

Faster than expected 20 25.0

Do not know 2 2.5
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problems that arise. With an ageing population in which

more carers could well have medical conditions them-

selves, some attention should be given to addressing

carer needs and adequately preparing them to manage
the level of care. It may be useful to think about whether

carers should be asked by the consultant whether they

are willing to take on this role and responsibility as part

of the process of determining whether a day surgery

procedure is appropriate for patients.

Of note were the levels of impairment experienced by

women performing activities of daily living such as

driving. Women reported difficulties driving until about
day 5. This was related to incision pain, the location of

the seat belts near the incision and impaired levels of

concentration.

The issue of women experiencing impaired concentra-

tion leads one to question the safety of them returning to

work prior to being able to fully concentrate and

function normally. More importantly, the issue of

whether women who have undergone gynaecological
day surgery procedures are being given adequate time

off work via a medical certificate requires review. In this

study, it seemed that the assigned time off work on the

medical certificate was often much less than the time

needed for recovery. Consequently, women experienced

difficulties with their own expectation of what was an

adequate recovery time and they became concerned

about why they were experiencing some symptoms
longer than what was apparently expected by doctors.

As more complex procedures are being performed in day

surgery, some attention should be given to determining

the recovery time needed for the various procedures so

that individuals are not further compromised by being

sent back to work prior to recovery or having to consult

with their GPs while they are experiencing pain from

being mobile and/or driving.
There are also implications for the workplace as

employers may have an expectation that women return

to work within a short period, which may not occur.

When the length of time needed for recovery is greater

than that reflected on the medical certificate, some

employers may perceive the women to be malingerers

[3].

The majority of patients were satisfied with the
discharge information given to them. Some voiced

concerns about not knowing the types of symptoms to

expect and how to manage these symptoms. Over 50%

of the women accessed other health care professionals

for further advice. The reasons stated by women for

doing so were uncertainty as to whether particular

symptoms should still be experienced for longer than

they had been told to expect. This finding concurs with
Bradshaw et al. [2] finding that discharge information

does not always meet the needs of patients.

An important issue for many women in this study was

their uncertainty about knowing what constitutes ‘‘nor-

mal’’ in terms of the symptoms they were experiencing.

They gave examples of not knowing what was normal

vaginal discharge and whether what they were experien-

cing was too much or going on for too long. In regard to
wound care, the women were unsure whether their

incisions should look red or a bit weepy on day 10.

The challenge for clinicians in the day procedure unit is

to have a clear understanding of the range of symptoms

patients may experience and to design patient informa-

tion providing practical strategies for symptom manage-

ment. In instances where the patient is required to make

an informed judgement about whether something is
normal, it is necessary to give clear information on what

is normal (e.g. the amount, time and colour of normal

discharge).

Most women were satisfied with having had their

surgery performed as a day procedure and would choose

this mode again. Many did state that they would have

liked to have stayed overnight, a finding supported by

Cox [3], who reported that the majority of women in
focus groups stated that where complex laparoscopic

surgery is performed, day stay is inappropriate. Given

the difficulties that women experienced with pain,

tiredness and mobility, it would seem that their requests

are well founded. The difficulties arise when women do

not have health insurance and are not given the choice

to stay overnight because they are having their day

surgery through the public health system where such
choices are less available because of pressures on beds.

Privately insured patients whose surgery is conducted in

the private health sector do have this choice. Women

who lived in rural locations and who were in pain, which

was exacerbated by seat belts and the location of their

wounds, stated that it would have been helpful to know

that this might occur. If they had known they would

have arranged overnight accommodation close to the
hospital so they would not have had to be driven long

distances home on the day of the surgery.

6. Conclusion

The emerging trend of performing complex surgery as

a day procedure will continue to increase due to health

policy reform. While day surgery offers many advan-
tages to patients as well as to hospitals and, within the

constraints of a busy life, is appealing to consumers, its

growth requires monitoring and should be accompanied

by a quality assurance process. From this study, it

appears that a process that reviews patient recovery up

to 10 days post-discharge and assesses the adequacy of

the information given to patients and carers would

result in better outcomes and a higher quality of service
provision.

As more complex procedures are being performed as

day cases, the recovery period and the need for patients
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to be given adequate time off work should not be

underestimated.

If the growth in day surgery is to proceed successfully

and responsibly, the quality assurance processes of
reviewing patient recovery and evaluating the adequacy

of information need to occur as a matter of routine.
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Abstract

100 patients attending for day stay surgical removal of impacted mandibular third molar teeth were telephoned at home 24 h post-

operatively by their ambulatory care nurse. A structured questionnaire was completed in order to characterise patients’ experiences

following surgery. 92 questionnaires were analysed, confirming that over half the patients reported feeling ‘not very well’ after

surgery, with pain and swelling the principal complaints. Prescribed analgesic medication was found to be effective, but one third of

patients required additional analgesia. Sore throat, drowsiness and sleep disturbance were common post-operative complications.

Nevertheless, the majority of patients described their day surgery experience as ‘better than expected’. Nurse-led telephone follow up

is appreciated by patients and is an effective means of determining patients’ overall treatment experience and satisfaction levels

following ambulatory surgery.

# 2003 Elsevier Science B.V. All rights reserved.

Keywords: Day surgery; Post-operative morbidity; Nurse-led

1. Introduction

The Oral Surgery Day Case Unit is a purpose-built

facility within the Newcastle Dental Hospital which

provides a wide range of surgical and dental treatment

under general anaesthesia for approximately 2500

patients each year [1]. One of the commonest procedures

performed in young, adult patients is the surgical

removal of impacted third molar teeth [2].

Morbidity following third molar surgery is variable,

but patients may experience local problems such as

severe post-operative pain, facial swelling, trismus and

impaired oral function as well as more generalised

discomfort. Often, these symptoms and signs have

resolved by the time patients attend for clinic review.

Indeed, in some units post-operative appointments are

not routinely arranged for uncomplicated dento-alveo-

lar surgery, and there is little published information

available on patients’ experiences during the initial post-

operative period.

Recent publications have emphasised the importance

of patient surveys and patient satisfaction following

operative intervention [3,4]. It was the aim of this study

to investigate patients’ experiences and post-operative

morbidity in the immediate 24 h period following
attendance for oral day case surgery.

2. Method

Following Local Ethical Committee approval, 100

consecutive patients attending the Day Case Unit for

removal of bilateral impacted mandibular third molar

teeth were asked to participate in the study. Standar-

dised anaesthetic and surgical protocols were defined

and applied by the same anaesthetist (I.R. Fletcher) and

surgeon (P.J. Thomson) in each case (Table 1).

The study required the patients to be available to
receive a telephone call on an agreed number at a

designated time 24 h post-operatively. The call was

made by the day unit nurse who had coordinated the

* Corresponding author. Tel.: �/44-191-222-8290; fax: �/44-191-

222-6137.

E-mail address: peter.thomson@ncl.ac.uk (P.J. Thomson).
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patient’s ambulatory care on the day of surgery, using a

simple, structured questionnaire (Table 2). Ten specific
questions were asked relating to the patients’ general

well-being, post-operative pain experience, effectiveness

of discharge analgesic medication (two tablets of co-

codamol six hourly; codeine phosphate 8 mg, paraceta-

mol 500 mg per tablet) and the occurrence of any

complications. Comments relating to their overall

experience of day surgery were also recorded.

If there was no reply to the telephone call, the nurse
would ring again later that day and once more the

following day to try to ensure questionnaire completion.

If it proved impossible to contact the patient, further

calls were not carried out after 48 h had elapsed

following surgery as it was felt that with the passage

of time, patients’ memories would be less reliable.

3. Results

Ninety-two satisfactorily completed questionnaires

were available for analysis; five patients proved uncon-
tactable by telephone and three questionnaires were

excluded because of inadequate data. 65 female and 27

male patients (mean age 26 years; range 17�/36 years)

were thus included in the study.

More than half of the patients reported feeling ‘not

very well’ following their surgery (Fig. 1a), with pain and

Table 1

Standardised anaesthetic and surgical protocols

Anaesthesia
+ Induction with fentanyl/propofol/mivacurium
+ �/Nasal intubation (‘polar’ tube size 6.0 mm female/6.5 male) plus

saline-moistened throat pack
+ �/Spontaneous respiration with a CO2 absorber
+ �/Maintenance with N2O; O2 plus Sevoflurane (1�/4%)

Surgery
+ �/Bilateral impacted mandibular third molar teeth
+ �/‘Envelope’ mucoperiosteal flap reflection
+ �/Bone removal with burs
+ �/Vertical tooth sectioning (if required)
+ �/Closure with resorbable sutures

Table 2

Post-operative questionnaire

1. How have you felt in the 24 h since your operation? Very well/Average/Not very well

2. Have you experienced pain from the site of your operation? Yes/No

3. How effective was the medicine you were prescribed in controlling your pain after the

operation?

Very effective/Reasonably effective/Not very effec-

tive

4. Have you used any ‘additional’ pain killing medication? Yes/No

If Yes. . .WHAT?

5. Have you experienced any headache? Yes/No

6. Have you experienced a sore throat? Yes/No

7. Have you experienced drowsiness or tiredness? Yes/No

8. How well did you sleep last night? Very well/Average/Not very well

If not very well. . .WHY?

9. Have you experienced any other problems since your operation? Yes/No

If yes. . .WHAT?

10. How would you describe your overall experience of oral day case surgery? Better than expected/As expected/Worse than

expected

Fig. 1. (a) General health post-operatively. (b) Why are patients ‘not

very well’ post-op?
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swelling the principal causes (Fig. 1b). Almost all patients

experienced pain at their site of operation (Fig. 2), but the

majority found their prescribed analgesic medication

effective in relieving symptoms (Fig. 3). One third of
patients reported the use of analgesic medication addi-

tional to their discharge prescription (Fig. 4a). Most

commonly this was ibuprofen, but alternative codeine/

paracetamol formulations were also used (Fig. 4b).

Specific questions relating to other post-operative

symptoms revealed that whilst headache was not a

particular problem for patients (Fig. 5), sore throat

(Fig. 6) and drowsiness and tiredness (Fig. 7) were
extremely common.

Interference with sleep during the night following

surgery was a common complaint, with over half the

patients reporting they had not slept very well (Fig. 8a);

pain and swelling were the principal reasons for the

disturbed sleep pattern (Fig. 8b).

One third of patients reported that they had experi-

enced ‘other problems’ following their day surgery (Fig.
9a). The majority of these related to swelling at the

operation site, but altered sensation in the lip and

tongue, bleeding and vomiting were also frequently

described (Fig. 9b).

In spite of these findings the majority of patients

reported their experience of day surgery as being ‘better

than expected’, with only a small number describing

things as ‘worse than expected’ (Fig. 10).

4. Discussion

Clinical audit and research in health service provision

benefits substantially from consideration of patients’

views of treatment outcome. Indeed, some authors have

suggested such research is inadequate without patient

involvement [3]. Patient satisfaction surveys are not new,

and many previous studies have been criticised because

of both methodological flaws and the resultant lack in

demonstrable quality improvement [4]. Nonetheless,

there is a clear need for increased patient involvement

in assessing the effectiveness and quality of ambulatory

Fig. 2. Pain experienced at operation site.

Fig. 3. Effectiveness of prescribed medication.

Fig. 4. (a) Use of ‘additional’ medication. (b) Types of ‘additional’

medication used.
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care provision. This study follows on from our previous

investigation of patients’ views following attendance at

nurse-led pre-admission clinics prior to day unit atten-

dance [1].

Nurse-led telephone consultations are becoming an

increasingly accepted approach to patient care, both in

the primary sector and also as an extension of specialist

management in hospital [5�/7]. We decided to use a

standardised telephone questionnaire to document pa-

tients’ experiences following day unit attendance for the

surgical removal of impacted third molar teeth, a

common procedure with recognised post-operative

morbidity. All questioning was carried out by a nurse

known to the patient 24 h following day surgery, and

although not formally documented in this study, it was

interesting to note how many patients reported their

appreciation of such post-operative follow-up.
Previous studies using questionnaires have identified

undesirable post-anaesthetic and post-operative seque-

lae affecting between 45 and 92% of oral day stay

Fig. 5. Headache post-operatively.

Fig. 6. Sore throat post-operatively.

Fig. 7. Drowsiness/tiredness post-operatively.

Fig. 8. How well do patients sleep (first post-operative night)? Why do

patients not sleep very well?
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patients, with nausea, vomiting, headache, drowsiness

and dizziness particularly prominent symptoms [8,9]. In

our study 54% of patients reported feeling ‘not very well’

following surgery, which is similar to the figures quoted
above, but the principal complaint was that of pain and

swelling (Fig. 1) with 93% of patients experiencing pain

at their operation site (Fig. 2). These latter complaints

are, of course, common sequelae following mandibular

third molar surgery.

It is encouraging that 85% of patients found their

analgesic medication effective, (Fig. 3) although it is of

concern that nearly one third of the 33 patients who
found it necessary to use additional analgesics were

consuming other codeine/paracetamol preparations;

there is clearly a risk of exceeding recommended daily

dosages. This is despite clear post-operative advice on

the use of appropriate analgesia, and perhaps empha-

sises the need for further patient education.

The high incidence of sore throat observed in our

patients (Fig. 6) probably resulted from the use of
endotracheal intubation and saline-moistened pharyn-

geal pack insertion, both fundamental airway protection

techniques, which inevitably lead to localised mucosal

trauma. It seems unlikely that this specific aspect of

post-operative discomfort could be reduced with the

existing technique. The use of a laryngeal mask instead

of an endotracheal tube might well reduce the incidence

of sore throat, but could expose patients to a greater risk
of aspiration of blood and dental debris and, by

restricting oral access, may make surgery more difficult.

Further possible means of reducing the incidence of sore

throat would be to use proprietary shaped pharyngeal

packs made of soft absorbent material, which may be

less abrasive than traditional gauze packs.

It is interesting to note how many patients felt drowsy

and tired post-surgery (Fig. 7) but how few (approxi-
mately 20%) actually reported sleeping well during their

first post-operative night (Fig. 8). Whilst pain and

swelling accounted for the majority of sleep distur-

bances, it is clear that day surgery significantly alters

patients’ sleep pattern in the 24 h following operation.

In relation to third molar surgery, it is not surprising

that recorded ‘other problems post-operatively’ particu-

larly emphasised oro-facial swelling, inferior dental and/
or lingual nerve paraesthesia and bleeding (over 70% of

the complications illustrated in Fig. 9).

It is gratifying that two-thirds of the patients partici-

pating in this study reported their overall experience of

oral day surgery as ‘better than expected’.

5. Conclusions

Nurse-led telephone follow-up and questionnaire

completion provides an effective means of eliciting

patients’ views and experiences following ambulatory

Fig. 9. Any ‘other problems’ post-operatively? What ‘other problems’

did patients experience?

Fig. 10. Overall experience of oral day case surgery.
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surgery. The information obtained in this study pro-

vided a detailed, contemporaneous record of treatment

outcome in the immediate post-operative period. These

unique data have helped inform and develop our clinical
and nursing practice to further improve the quality of

patient care. The 24 h post-operative phone call proved

not only acceptable to the majority of patients, but was

also highly appreciated by many who found both

practical help and reassurance. We are currently under-

taking further research to examine patients’ pain

experience in the hours immediately following surgery

and a more widespread use of nurse-led telephone
consultation following day surgery.
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Abstract

The aim of this study is to evaluate the safety and effectiveness of local anesthesia in surgical treatment of inguinal hernia,

compared with spinal anesthesia. Ninety-six patients who underwent hernia repair between December 1999 and April 2002 were

included prospectively. The patients were assigned randomly to two groups according to their admission numbers. Group I included

47 patients undergoing surgical treatment of inguinal hernia with local anesthesia; Group II included 49 patients having inguinal

hernia repair with spinal anesthesia. The early complication rates, length of the hospital stay, and costs were evaluated prospectively.

Early complication rates were 14.8 and 32.6%, respectively; there was no significant difference between the two groups. The length of

hospital stay and cost were significantly lower in Group I than in Group II. In conclusion, local anesthesia is a safe and cost-effective

method in the treatment of inguinal hernia.

# 2003 Elsevier B.V. All rights reserved.

Keywords: Inguinal hernia; Hernia repair; Herniorraphy; Local anesthesia
1. Introduction

Inguinal hernia repair is a common procedure in

general surgery. Surgical treatment of the hernia is

elective and should be carried out under optimal

conditions since most inguinal hernias in adults occur

in healthy, physically active people. Modern hernia

surgery should not only have a low recurrence, but

also employ simple and efficient surgical and anesthetic

techniques, which result in early patient mobilization.

Previous studies have demonstrated the feasibility of

using local anesthesia in inguinal repair, as well as

achieving almost immediate patient mobilization with-

out increasing postoperative complications. This type

anesthesia can be safely done as an outpatient basis [1�/

3]. Spinal anesthesia may also be used for inguinal

hernia repair in outpatients.The aim of this study is to

compare the safety and effectiveness of local infiltration

with spinal anesthesia in the surgical treatment of

inguinal hernia on an outpatient basis.
* Corresponding author. Tel.: �/90-532-337-9010; fax: �/90-258-

213-2874.

E-mail address: ergune@pamukkale.edu.tr (E. Erdem).
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2. Patients and methods

Ninety-six patients undergoing surgical treatment of

inguinal hernia at Pamukkale University Hospital

between December 1999 and April 2002 were assigned

randomly to two groups prospectively to evaluate the

effect of local infiltration and spinal anesthesia.
2.1. Patient population

The 96 patients included 92 males and had a mean age

of 40.329/10.54 (S.D.) years. Fourteen patients had

recurrent inguinal hernia and six had bilateral inguinal

hernia. If they were older than 16 years, had an inguinal

skin free of infection and agreed to participate in this

study comparing local or spinal anesthesia, they entered

the trial. The following parameters excluded patients

from the study: incarcerated hernia, hydrocele, femoral

hernia, diabetes mellitus, coagulopathy, and general

anesthesia.
The patients were assigned randomly to two groups

according to their admission numbers. Those with even

admission numbers (Group I) had local infiltration, and

mailto:ergune@pamukkale.edu.tr
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those with odd admission numbers (Group II) had

spinal anesthesia.

Patients were fasted for 8 h. A second-generation

cephalosporin was injected intravenously 1 h preopera-
tively as routine antibiotic prophylaxis. When the

patients were transferred to the operating room; a 16-

gauge cannula was inserted in a peripheral vein in the

ante-cubital fossa. All patients had an IV line, and

hemodynamic monitoring (ECG, pulse oximetry, non-

invasive measurements of arterial pressure, and heart

rate). All operations were performed with standardized

peroperative analgesia and sedation using midazolam
and fentanyl, and no patients were given any intrao-

perative sedation in either group.

2.2. Local infiltration technique

The patient was placed the supine position. The

inguinal area was shaved and thoroughly cleansed with

povidon iodine. We used 15 ml 0.5% prilocaine and 5 ml

0.25% bupivacaine for local infiltration. After the
surgical field has been prepared, a series of intracuta-

neous injections with the 22-gauge needle was made

along the course of the incision. Approximately 10 ml of

the anesthetic solution was injected into the skin.

Subcutaneous infiltration was next carried out. The

incision was made through the skin down to aponeuro-

sis of the external oblique muscle. Then, infiltration was

carried out along the line of the next incision with 10 ml
of anesthetic solution. After 3�/5 min, the aponeurosis

was incised, exposing the spermatic cord and the

internal oblique muscles. Two or 4 ml of the anesthetic

solution was infiltrated around the ilioinguinal nerve

and the inguinal branch of the iliohypogastric nerve,

care being taken to avoid intraneural injection or

traction. The final step was to inject 8�/10 ml of solution

into the region of the internal inguinal ring to block the
genitofemoral nerve and edges of the peritoneal sac.

The patients in this group were administered Ringer’s

Lactate solution (LR) 1000�/1500 ml during the opera-

tion.

2.3. Spinal anesthesia technique

Through the venous cannula, the spinal group pa-
tients received 500 ml of LR for initial fluid adminis-

tration over 10�/15 min.

Spinal anesthesia was induced immediately after

initial fluid administration. It was performed by using

27-gauge Quincke-type spinal needle at the L2�/3 or L3�/

4 intervertebral space with the patient in lateral decubi-

tus position with the operative side depend. All patients

received 2 ml of 0.5% hyperbaric bupivacaine. The
patients were kept in lateral decubitus position for 5

min and then repositioned in the supine position. If the

patients underwent bilateral herniorraphy, the patients
were repositioned in the supine position immediately

after the bupivacaine injection.

The surgical procedure was started when the level of

sensory block was satisfactory for the operation. The
patients were given LR solution 1500�/2000 ml during

the operation in addition to the initial 500 ml.

2.4. Surgical procedure

The tension-free hernioplasty as described by Lich-

tenstein was performed in all operations [4]. In order to

retain 8�/16 cm Polypropylene mesh graft in the right
position we used continuous polypropylene 2-0 or 0

suture. In addition to the Lichtenstein repair technique,

we did a purse-string suture at the base of the indirect

hernia sac in order to ligate and resect it.

2.5. Postoperative care

Pain was scored with Visual Analog Scale (VAS) at

the postoperative fourth hour. All patients in both
group were evaluated every hour for the first 8 h after

the end of surgery for early postoperative complications.

If any complication was seen (such as pain at incision,

transient urinary retention, headache or hematoma

under the incision or in the scrotum), patients were

not discharged on the same day and were kept at the

hospital until they were free of the complaints. Dis-

charge of patients after hernia repair under local or
spinal anesthesia was scheduled for 8 h after the end of

surgery if any complication was not seen. Enteral

nutrition was started 2 h after the end of surgery.

Patients came for outpatient follow-up at 7 days after

surgery.

2.6. Statistical analysis

VAS pain scores, early postoperative complications,

length of hospital stay, and hospital costs and were

determined for each group. VAS scores, length of

hospital stay, and hospital costs were analyzed by use

of the Student’s t-test; early postoperative complications

rates were analyzed by use of Yates’s x2 (continuity

correction) test (SPSS, version 10.0).
3. Results

Ninety-six patients with inguinal hernia were enrolled.

The early postoperative complication rates were 14.8

and 32.6% for Group I and II, respectively. There was

no mortality in either group.

Patients in Group II (spinal) had experienced nausea
and vomiting during spinal anesthesia. They were

treated with metoclopramide. No patients had any of

these symptoms after the operation.
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There were 47 patients in Group I (local). Their length

of hospital stay was 1�/4 days. Group II (spinal) had 49

patients and the length of hospital stay was 1�/6 days.

Early postoperative complication rates mean pain

scores, hospital costs and mean hospital stay for each

group is shown in Table 1. There were no statistically

significant differences between Group I and II in early

postoperative complication rates and pain scores (P �/

0.05).

Early postoperative complications that occurred in

the first 8 h after operation are shown in Table 2. Early

postoperative complications in local anesthesia group

were hematomas under the incision or in the scrotum in

three patients. The hematomas resolved spontaneously.

These patients were kept at the hospital for follow up,

and they were discharged 2�/4 days after the operation.

Two patients had persistent incisional pain. They were

treated with analgesics and discharged 1 day after the

operation. One of the patients was kept at the hospital

for 1 day because of urinary retention.

Early postoperative complications in spinal anesthesia

group were subcutaneous hematomas under the incision

or in the scrotum in two patients. They resolved

spontaneously. These patients were kept at the hospital

for follow up, and they were discharged 2�/6 days after

the operation. Three patients had persistent incisional

pain. They were treated with analgesics and discharged 1

day after the operation. Six patient had headache. They

were treated with bed rest and had oral analgesic

treatment and discharged 1�/3 days after the operation.

Four patients had urinary retention. One of them had

his bladder catheterized, and the others resolved spon-

taneously. All patients with urinary retention were

discharged 1 day after the operation.

All the patients were called at their homes daily for

their possible complaints, and they were invited to come

to the clinic to evaluate wound infection on the fifth day

postoperatively. Two patients in both of the groups had

wound infection on day 5 postoperatively. All were

healed uneventfully with appropriate antibiotic therapy

and wound care.

The length of hospital stay was significantly longer in

Group II than in Group I (P B/0.001). Total hospital

cost was significantly lower in Group I than in Group II

(P B/0.001).
Table 1

Results of treatment

Early postoperative

complications

Hospital stay in d

(mean9/S.D.)a

Group I, number (%) 7 (14.8) 1.359/0.71

Group II, number (%) 16 (32.6) 2.689/1.18

S.D., standard deviation.
a In Group I the length of hospital stay is significantly shorter than in G
b In Group I the hospital cost is significantly lower than in Group II (P B
4. Discussion

We believe that in the patients who require repair of

inguinal hernia, spinal and local anesthesia offer ad-

vantages. Both spinal and local anesthesia involve

limited body areas and do not interfere with the function

of other organs and ventilation. Spinal anesthesia can

produce a complete sensory and motor blockade. The

success of local anesthetic technique, consisting of

blockade of the ilioinguinal and iliohypogastric nerves

and infiltration of the surgical layers, depends on a

thorough understanding of the anatomy of the nerves.

Local anesthesia can reduce pain after the procedure

and provide benefit by a lower incidence of post-

operative narcotic analgesic requirement [5,6].

The major disadvantage of spinal anesthesia is the

possibility of hypotension secondary to the production

of sympathetic blockade. In this clinical research we did

not any experience any hypotensive effect as the patients

were administered LR solution 1500�/2000 ml during the

operation in addition to the initial 500 ml to lessen

venodilation effect of sympathetic blockade [7]. How-

ever, it is possible that the incidence of nausea, which

occurred during spinal anesthesia was related to hypo-

volemia.
Spinal headache may occur in 2�/10% of patients [1,7].

In the literature, the frequency of postural puncture

headache was 3.8% for a similar population [8]. In this

study, the main reason for delay in hospital stay is care

of spinal headache in six patients (12.2%). The reported

headaches were postural. However, spinal headaches

could be treated on an ambulatory basis.

Urinary retention in five patients had cause of

increased the duration of hospital stay in five patients.

In ambulatory surgery, bupivacaine may delay the

recovery of motor function and cause urinary retention

[9,10].

The most important complication of local infiltration

is a systemic toxic reaction, which can be reduced by

limiting the total dosage and avoiding intravascular

injection. Local infiltration is seldom followed by major

complications [11]. In this study, during the operation

no more than 40 ml of our anesthetic mixture were

applied to the tissues, and no complications were

observed. It has been suggested that at least 70 ml of
ays VAS (mean9/S.D.)

postoperative fourth hour

Hospital cost ($)

(mean9/S.D.)b

5.919/1.08 142.179/5.40

6.449/1.00 158.409/5.50

roup II (P B/0.001).

/0.001).



Table 2

Early postoperative complications

Hematoma Infection Headache Urinary retention Persistent incisional pain Total

Group I, number 3 1 �/ 1 2 7

Group II, number 2 1 6 4 3 16

E. Erdem et al. / J. of Ambulatory Surgery 10 (2003) 128�/132 131
the local anesthesia mixture have to be completely

resorbed to provoke cardiotoxic symptoms [12]. More

abrupt onset of side effects may be produced if local

anesthetic is injected whilst the tip of the needle is in

vein. It is important to aspirate before injecting local

anesthetic. It has been recommended to keep the needle

tip moving when infiltrating large volumes of local

anesthetic [13].

Outpatient inguinal herniorraphy requires an anes-

thetic technique that provides safety and comfort for the

patient, suitable conditions for the surgeon, and allows

early discharge. The anesthetic techniques used for

outpatient herniorraphy play a major role in successful

management of these patients. We prefer local anesthe-

sia, which allows early return of motor and bladder

function, thus avoiding prolonged immobilization. The

use of local anesthetics also allows the patient to remain

awake, therefore, being capable of responding to

sensory stimuli, and to cooperate easily by performing

a stress test, such as the Valsalva maneuver or coughing

[14].

Pain is an important problem after ambulatory hernia

repair. Choice of surgical technique for open repair of

inguinal hernia has no influence on postoperative pain

[15]. We prefer anterior tension-free repair of all

inguinal hernias. The Lichtenstein repair can easily be

performed under local anesthesia because of its simple

technique [16]. In our series, persistent postoperative

pain in five patients is among the reasons for length of

stay in both groups. This data may be related to our

surgical procedure. We did a purse-string suture at the

base of the indirect hernia sac (peritoneum). Although

pain sensation is usually blocked by the anesthetic,

traction on certain tissues the particularly the perito-

neum, is uncomfortable [13].

In both groups minor surgical complications in-

creased the duration of hospital stay. However, because

of the increased morbidity related to the spinal anesthe-

sia technique from headache and urinary retention, the

duration of hospital stay increased more than the local

anesthesia group, the difference is significant statisti-

cally. Considering the contraindications to spinal an-

esthesia such us hemorrhagic diatheses, we believe that

local anesthesia is a choice for the most of the patients.

We think that local infiltration is feasible in surgical

treatment of all types of inguinal hernias, including

bilateral, unilateral or recurrent. In our series, 14

patients had recurrent, and six had bilateral. Some
authors conclude that simultaneous anterior tension

free repair under local infiltration anesthesia is the
treatment of choice in case of bilateral inguinal hernias

[17].

Laparoscopic preperitoneal herniorraphy has the

advantage of being a minimally invasive procedure

with a recurrence rate comparable to open preperitoneal

repair [18]. However, surgeons have been reluctant to

adopt this procedure because it requires general an-

esthesia. Ferzli et al. concluded that the extra peritoneal
laparoscopic repair of inguinal hernia is feasible under

local infiltration anesthesia [19].

Local anesthesia allows a very important reduction

hospital costs. The equipment consists from only a

syringe and anesthetic solution. Prolonged hospitaliza-

tion and the material and equipment costs are the main

reason for the higher cost with the spinal anesthesia. In

our series, total hospital cost was significantly lower in
local infiltration group than in spinal anesthesia group.
5. Conclusions

When anesthesia related complications, hospitaliza-

tion time, cost effectiveness, and applicability to all
patients were take into the consideration, local anesthe-

sia can be recommended as a safe and effective

technique for inguinal hernia repair in ambulatory

surgery patients.
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Abstract

Background and objectives: To evaluate success rate, acceptance and complications of sciatic nerve (SN) block at the popliteal

fossa (popliteal block, PB) for ambulatory or inpatient orthopedic and vascular surgical procedures. Methods: A retrospective study

was carried out in 312 patients who received a PB for vascular and orthopedic lower leg surgery. A single injection, posterior

approach technique with 40 ml of either 0.5% ropivacaine or 1% mepivacaine was used. Data collected included demographic and

clinical variables. Results: Observed success rate was 95.5%. Acceptance of anesthetic procedure among outpatients was high

(94.1%). There were no intraoperative or postoperative complications. For ambulatory surgery patients, the postoperative stay was

1309/25 min. Conclusions: PB was a useful anesthetic technique for minor foot and ankle surgery. The single-injection, posterior

approach obtained a high success rate without untoward events. It was well accepted by patients and proved to be suitable for

ambulatory surgery.

# 2003 Elsevier Science B.V. All rights reserved.

Keywords: Lower limb surgery; Popliteal block

1. Introduction

Among regional anesthesia techniques for the lower

limb, the sciatic nerve (SN) block is a well established

procedure. Several approaches to the blockade of the

SN have been proposed [1]. SN block in the popliteal

fossa (popliteal block, PB) is not widely used by

anesthesiologists [2] although it is a valuable technique

for surgical procedures below the knee and may have

advantages when compared with other anesthetic tech-

niques [1]. Orthopedic or vascular lower leg surgery may

induce severe and prolonged postoperative pain, which

requires large doses of parenteral opioids [3]. For this

reason, the prolonged and effective postoperative an-
algesia observed after a SN block is also useful.

The purpose of the present retrospective study was to

evaluate success rate, acceptance and complications of

PB for minor foot and ankle surgery in the setting of the

clinical anesthetic practice of a general hospital.

2. Methods

The study was carried out in a medical center with 175

surgical beds serving a population of some 230 000

people. A retrospective review of an anesthetic database

was done. Out of 13 852 anesthetics administered

between 1 October 1999 and 31 December 2001, we

identified every patient �/18 years who received a PB

for orthopedic or vascular lower leg surgery. If neces-

sary, additional information was obtained from medical
charts. A review of nurses’ observations in the post-

anesthesia care unit and in the day case unit was also

done. Data collected included demographic (sex, age
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and ASA physical status) and clinical variables (type

and duration of surgery, inpatient versus ambulatory

surgery, duration of hospital stay in day case surgery,

success rate, use of intraoperative sedation, intraopera-
tive or postoperative anesthetic complications, type of

local anesthetic and patient satisfaction). Planned (in-

patient or ambulatory) and urgent surgical procedures

(all inpatients) were included. Exclusion criteria were

patient refusal, neurologic or neuromuscular disease and

infection at the injection site.

All anesthetic procedures were performed by staff

anesthesiologists and all followed the same technique.
Patients were premedicated with 1�/2 mg IV boluses of

midazolam, and intraoperative sedation or analgesia

with incremental IV midazolam boluses (1 mg) and/or

IV fentanil boluses (50 mg), at anesthesiologist’s discre-

tion. Our technique has been described elsewhere [4],

according to Rorie et al. [5]. With the patients in the

prone position, the injection site was the upper vertex of

the popliteal fossa. The appropriate nerve was identified
by observing motor responses in the foot using a short-

beveled, Teflon-coated needle (Stimuplex, B. Braun)

connected to a nerve stimulator (Stimuplex NHS 11, B.

Braun) using 0.3 mA, 2 Hz current. 40 ml of either 1%

mepivacaine or 0.5% ropivacaine was used. The saphe-

nous nerve was also blocked in all patients. When the

tourniquet was employed (100 mmHg�/systolic arterial

blood pressure), it was placed below the knee.
Once the anesthetic had been administered, sensory

and motor block assessments were made every 5 min

until surgical incision. If the patient presented insuffi-

cient sensory block or none whatsoever 20 min later, it

was attributed to a technical failure. In this case or when

persistent pain during surgery, an alternative anesthetic

was considered. The incomplete blocks that were

sufficient for surgery were considered successful.
All patients scheduled for outpatient surgery were

interviewed by telephone by a nurse (blind to the

anesthetic technique) 24 h after the operation to assess

their satisfaction with the anesthetic technique by

questioning: Are you satisfied with the anesthetic proce-

dure? If the answer was no , they were asked: what is the

reason?

3. Results

During the specified time period, 312 patients received

a PB. Anesthetic procedures were performed by 19

anesthesiologists of variable experience with the techni-

que. No patients refused this block during the study

period.

Patient demographics and surgical procedures are
shown in Table 1. 59 patients (18.9%) were premedi-

cated. Intraoperative sedation was administered in 38

patients (12.2%) with anxiety or discomfort. Successful

block was achieved in 298 cases (95.5%). In 14 patients

(4.5%), PB was considered a technical failure; this group

included two cases of failure to localize the SN.

No intraoperative or postoperative complications
were noted. Time to initiation of sensory block was

6.69/4.2 min (mean9/standard deviation (S.D.)). All the

patients scheduled for outpatient surgery who received a

PB (n�/230) could leave the hospital. The duration of

their postoperative stay was 1309/25 min and the total

hospital stay was 6.99/2 h (mean9/S.D.). On the follow-

up interview, 16 ambulatory patients (5.1%) considered

the technique unsatisfactory: fifteen complained of the
pain caused by the nerve stimulator needle insertion and

one patient complained of a sensory block that lasted

over 24 h (PB with ropivacaine).

4. Discussion

The results of this study showed that the single

injection, posterior approach to the PB provided reliable

surgical anesthesia for lower leg orthopedic and vascular

procedures. In addition, there was a high acceptance of
the anesthetic technique with no major intraoperative or

postoperative complications. It also proved to be a

suitable technique for ambulatory surgery. The retro-

Table 1

Demographic and surgical data

Sex (M/F) 72 (23%)/240 (67%)

Age (years) 549/16

ASA physical status

1 121 (38.8%)

2 168 (53.8%)

3 23 (7.4%)

Surgeries

Duration (min) 349/12

Orthopedic

Bunionectomy and correction of toe deformities 259 (83%)

Orthopedic material removal 14 (4.5%)

Reduction and internal fixation 6 (1.9%)

Ankle arthroscopy 4 (1.3%)

Soft tissue surgery 3 (1%)

Others 14 (4.5%)

Vascular

Amputation 8 (2.6%)

Others 4 (1.3%)

Surgical setting

Urgent surgery 9 (2.9%)

Programmed procedures

Inpatient 70 (25.3%)

Ambulatory surgery 233 (74.7%)

Local anesthetic

Mepivacaine 160 (51.3%)

Ropivacaine 152 (48.7%)

Values expressed as n (percentage) or mean9/S.D.
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spective collection of data is a limitation of our study: it

may contain missing data points, it may not accurately

measure the outcomes of interest and the informational

content may no necessarily be useful. However, it has
proved to be a useful tool in clinical research: databases

reflect typical clinical practice and facilitate assessment

of rare outcomes [6].

In our series, both mepivacaine and ropivacaine

produced rapid, effective and safe anesthesia but post-

operative analgesia was significantly more long-lasting

in group ropivacaine (15.29/5.1 h) than in group

mepivacaine (5.79/1.8 h) (mean9/S.D.) [4]. This is a
definite advantage in these kinds of surgical procedures

(such as hallux valgus repair), which are usually

accompanied by moderate to severe postoperative

pain. After knowing the results of the quoted study,

most anesthesiologists of our department now use

ropivacaine. One patient was distressed by the pro-

longed ropivacaine block; this shows the need to inform

patients about the expected duration of effect. No
anesthetic causes precluded discharge of patients sched-

uled for ambulatory surgery who received a PB.

Among regional techniques for lower limb, the SN

block is a well established procedure and several

different block approaches along its pathway have

been described. The classic posterior approach of Labat

is the most frequently used technique by anesthesiolo-

gists in the US [1,7]. This technique and other proximal
SN blocks require the identification of multiple land-

marks.

Different posterior and lateral approaches to the SN

at the popliteal fossa have been described [2,8,9]. In

contrast to SN in pelvis, the anatomic references in PB

are virtually constant. Moreover, there is usually less

amount of adipose tissue in the popliteal region than in

the gluteal or subgluteal regions and this could be an
advantage in obese patients [10]. Saphenous nerve block

was done routinely since branches of this nerve occa-

sionally reach distal foot territory [11].

The SN is composed of independent medial and

lateral divisions that are physically but not functionally

joined by a common connective tissue sheath. The tibial

nerve (TN) and common peroneal nerve (CPN) are

bundled together with multiple layers of connective
tissue, which remain as they diverge from the epineural

sheath of the SN, but they do not exchange fibers [12].

These sheaths may limit the exposure to the local

anesthetic when the injection is made distal to the

division of the SN. That is why some investigators

have suggested a double-injection technique, in which

both branches are separately identified and anesthetized

[13], and others have suggested injecting a large volume
of local anesthetic to increase the spread within the

epineural sheath to reach both the TN and the CPN [14].

The level at which the SN divides into the TN and the

CPN has been suspected as a possible cause for

incomplete block of the SN at the popliteal fossa [15].

In their interesting study, Vloka et al. [16] showed that

the TN and the CPN divide at variable distances (60.59/

27.0 mm, range 0�/115 mm) above the popliteal fossa
crease. So, when performing PB, insertion of the needle

100 mm above the popliteal crease is more likely to

result in placement of the needle proximal to the division

of the SN than placement at 50�/70 mm, according to

classical teaching. In all our patients we have inserted

the needle as proximal as possible (upper vertex) above

the popliteal crease using a midline approach trying to

avoid muscle trauma. Singelyn et al. [17] reported 625
PB with a high success rate inserting the needle 10 cm

above the popliteal crease.

Incomplete sensory block of the foot after PB may be

also related to the motor block that is elicited when the

block is performed [15]. Thus, we have also proved in

our group of patients that technical failure rate

decreases when evoked motor responses corresponds

to the SN branch that innervates the surgical territory.
The possible evoked motor response are: eversion,

inversion, plantar flexion, or dorsiflexion of the foot.

A dorsiflexion or eversion identifies the CPN and a

plantar flexion the TN. Inversion is caused by the action

of two muscles ( tibialis posterior and tibialis anterior)

which are innervated, respectively, by the TN and the

deep peroneal nerve, a branch of the CPN. Therefore, in

the case of an elicited inversion of the foot, the needle tip
is located very close to both branches of the SN or to the

SN itself before it divides into TN and CPN.

Precise nerve localization using low current intensity

nerve stimulation (0.3 mA) was probably essential to

achieve the high success rate in our series. In fact, one of

the major determinants of the success of any regional

block is the distance of the needle tip to the nerve. The

popliteal fossa is filled with fat so diffusion of injected
local anesthetic may be impaired [1], and there are no

structures that, as occurs with other regional blocks,

convey or restrict local anesthetic location. Thus, the

injected volume will have an erratic and unpredictable

distribution (Fig. 1). Paqueron et al. [13] concluded that,

using the same local anesthetic volume (20 ml), the SN

block when both components were identified provided a

greater success rate compared with a single-injection
technique. However, the success rate they achieved with

a two-stimulation technique was similar to our study

and to others that used a single-injection technique

injecting a higher volume [3,4,17]. The use of high

volumes (40 ml) probably ensures exposure of both

divisions of the SN to the local anesthetic (Fig. 2).

Schirmek and Deusch [18] found an increasing percen-

tage of patients with complete anesthesia after successive
injections of local anesthetics, using a catheter intro-

duced in the popliteal fossa. Moreover, Paqueron et al.

did not report how many attempts were necessary to

localize the nerve, but is very probable that with the
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double-injection technique more time and attempts were

necessary to perform the block and in our study, we

have shown that the main complaint of the patients was

the pain caused by the needle insertion.

In conclusion, single-injection, posterior approach PB

was a useful anesthetic technique for minor foot and

ankle surgery. We obtained a high success rate in

ambulatory and inpatient surgeries without untoward

events. Needle insertion as proximal as possible, high

above the popliteal crease, use of low current intensity

nerve stimulation, elicitation of an appropriate muscular
response and, as with many other lower extremity

peripheral nerve blocks, injection of high volume seemed

to be the key in making the single-injection block highly

successful. It was well accepted by patients and proved

to be suitable for ambulatory surgery.
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Fig. 1. Magnetic resonance imaging (MRI) at the distal level of the

thigh (90 mm above popliteal crease) 5 min after injection of 40 ml of

local anesthesia. The arrow indicating the SN shows the direction of

the stimulation needle with the posterior approach. The white area

shows the diffusion of local anesthetic in the popliteal fossa fat. SM,

Semimembranous.

Fig. 2. MRI 63 mm distal to Fig. 1 image. The white area shows the

local anesthetic surrounding the TN and the CPN. The use of high

local anesthetic volume increases the probability of its impregnation

and diffusion along both SN components trajectory distally to the

injection site.
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Abstract

Endoscopic extraperitoneal inguinal hernioplasty (TEP) has become an established technique for the repair of inguinal hernia but

its application as a day case procedure remains contentious. The objective of the present study is to compare the outcomes of

ambulatory TEP and open mesh hernioplasty. From 1 February 2001 to 15 January 2002, a total of 31 patients underwent

ambulatory endoscopic extraperitoneal inguinal hernioplasties at our institution. The outcomes of these patients were compared

with those of a cohort of 31 patients who underwent ambulatory open mesh hernioplasty during the same period. The operation

time, time taken to ambulate and micturate after surgery, postoperative morbidity and unplanned admission rates were similar

between the two groups. Pain scores upon coughing on postoperative days 0, 1, 4, 5 and 6 were significantly lower in patients who

underwent ambulatory TEP than those who had open mesh repairs. In conclusion, ambulatory endoscopic TEP conferred a

significant reduction of postoperative pain scores compared with open repair. TEP is a safe and efficacious technique for the repair

of inguinal hernia in an ambulatory setting. It should be a therapeutic option for day case repair of inguinal hernia.
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1. Introduction

Management of inguinal hernia has undergone a great

evolution in the past two decades. Ambulatory surgery

and endoscopic hernioplasty have been gaining in

popularity in recent years [1�/3]. Open mesh hernio-

plasty is the contemporary choice of technique for day

case hernia repair in our institution. For patients who

require hospitalization, endoscopic totally extraperito-

neal inguinal hernioplasty (TEP) has been an alternative

option for inguinal hernia repair at our institution since

1999. O’Riordain et al. [4] demonstrated the feasibility

of day case TEP in the majority of patients with inguinal

hernias. However, the safety and suitability of endo-

scopic inguinal hernioplasty in the day care setting

remains contentious [5,6]. The objectives of the present
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study were to evaluate and compare the outcomes of

ambulatory TEP and open mesh hernioplasty.
2. Patients and methods

From 1 February 2001 to 15 January 2002, a total of

31 patients underwent ambulatory TEP. The outcomes

of these patients were compared with those of a cohort

of 31 patients who underwent ambulatory open mesh

hernioplasty during the same period.
2.1. Pre-anaesthetic assessment

All patients with inguinal hernias were assessed by a

specialist surgeon at the pre-anaesthetic assessment

clinic of the Day Surgery Center. Patients were given
the options of either TEP or open mesh hernioplasties.

A history of lower midline abdominal surgery was

considered to be a contra-indication for TEP.
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2.2. Day of operation

All patients were admitted to the Day Surgery Center

on the day of operation after an overnight fast.
Procedures were scheduled in the morning session of

the operation list. All TEPs and open mesh hernioplas-

ties were performed under general anaesthesia. The

principles of both operative techniques have been

described elsewhere [7,8]. Hernia types were determined

intraoperatively according to the Nyhus classification

[9].

2.3. Postoperative management

After separate assessments by the operating surgeon

and the anaesthetist, the patients were discharged on the

same day. All patients were prescribed an oral com-

pound analgesic, proproxyphene 50 mg and paraceta-

mol 325 mg, four times daily and diclofenac sodium SR

100 mg daily to be used as required. A 24-h telephone
hotline was available to patients in case of any problems

or queries.

All patients had follow-up at the Hernia Clinic 1 week

after discharge. Telephone follow-up on the patient’s

condition was performed by a registered nurse on

postoperative days 1 and 3. The total number of

analgesic tablets taken by the patients on postoperative

days 1 and 3 was documented.

2.4. Statistical analysis

Statistical difference between the two groups was

determined by Student’s t test and chi-square test where

appropriate. A P value of less than 0.05 was regarded as

significant. Statistical analysis was performed with the

help of computer software (SPSS/PC�/ 9.0, SPSS, Chi-

cago, IL, USA). Values were expressed as mean9/

standard deviation (S.D.).
3. Results

3.1. Demographic features and operative details

The demographic features and hernia types of the two
groups were comparable (Table 1). The mean operative

time for ambulatory TEP and open repair was 639/22

and 629/18 min, respectively (P�/ns). All TEPs were

successfully performed without the need for conversion

to other approaches.

3.2. Postoperative recovery

With regard to recovery variables, the times taken to

ambulation were 2.59/0.6 and 2.69/0.7 h for the TEP

and open repair groups, respectively (P�/ns). The times
to micturition were 3.59/1.1 and 3.29/1.2 h, respectively,

for the ambulatory TEP and open repair groups (P�/

ns). The time to discharge after ambulatory TEP was

5.59/1.1 h, which was significantly shorter than that
following ambulatory open hernioplasty, 6.09/0.92 h

(P B/0.05).
3.3. Pain scores and analgesic requirements

Postoperative pain scores at rest were significantly

lower in patients after ambulatory TEPs than those who

underwent open repairs on postoperative days 0, 1, 4, 5

and 6 (Fig. 1). Comparison of the daily pain scores upon

coughing also showed significant differences between

the two groups on postoperative days 5 and 6 (Fig. 2).

Telephone survey found no significant difference in the

number of analgesic tablets taken by the two groups of
patients on postoperative days 1 and 3.
3.4. Postoperative morbidity

Two patients who had undergone open mesh hernio-
plasties were admitted overnight for acute retention of

urine (n�/1) and medical observation (n�/1). Two

patients who received ambulatory TEPs were also

admitted because of bradycardia (n�/1) and paroxys-

mal atrial fibrillation (n�/1). The patient who developed

bradycardia was subsequently diagnosed to have

Wolff�/Parkinson�/White syndrome. No patient in the

open repair group had to be subsequently readmitted,
but one patient who had undergone TEP required

hospitalization on postoperative day 2 for nausea and

groin pain, both of which resolved spontaneously.

Postoperative morbidity in patients who underwent

open mesh hernioplasties included superficial wound

dehiscence (n�/2), wound infection (n�/1) and wound

bruising (n�/1). Only one patient who had ambulatory

TEP suffered from wound bruising. There was no
difference in the postoperative morbidity rates between

the two groups. All morbidities resolved spontaneously

without the need for surgical intervention.
3.5. Convalescence

The mean time taken to resume outdoor activities was

3.99/2.4 and 4.29/3.2 days for patients after ambulatory

TEPs and open repairs, respectively (P�/ns). The mean

length of convalescence before returning to the work

place was 9.89/6.0 and 12.99/15.9 days for patient who

underwent ambulatory TEPs and open repairs, respec-

tively (P�/ns).
Follow-up ranged from 1 week to 6 months with a

mean follow-up of 2 months. No clinical recurrence was

detected during follow-ups.



Table 1

Demographic features and hernia anatomy of the two groups of patients

Ambulatory TEPs (n�/31) Open hernioplasties (n�/31) P

Age (years) (mean9/S.D.) 569/10.0 559/11.7 nsb

Male:female 30:1 28:3 nsc

Hernia anatomya nsc

II 18 23

IIIA 7 6

IIIB 5 2

IVB 1 0

a Nyhus classification [9].
b Student’s t -test.
c Chi-square test; ns, no significance.
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4. Discussion

The present study demonstrated that postoperative

pain was significantly lower in patients who underwent

ambulatory TEP than those who had open tension-free

mesh hernioplasties. Meta-analyses of randomized trials

also confirmed the significant difference in postopera-

tive pain between laparoscopic and open repairs for

inguinal hernia [10,11]. A recent multicenter randomized

clinical trial demonstrated significant benefits in the

short-term quality of life for patients who underwent

laparoscopic repair, as reflected by the additional

quality-adjusted life years gained [12]. Reduced post-

operative pain was the chief advantage of TEP com-

pared with the open approach.

A lower incidence of wound complications was

observed in patients after TEPs. This finding was

compatible with those noted in other reports [13,14].

The smaller incisions required for TEP contribute to the

reduced risk of wound morbidity. Potentially serious

complications were a concern in endoscopic hernio-
Fig. 1. Bar chart showing mean postoperative linear analogue pain scores at
plasty but they were rarely encountered. As a high

degree of skill and concentration is required during

TEP, the application of this procedure in the day case

setting should be adopted only by experienced surgeons.

A number of studies has reported a significantly

earlier return to work and normal activities in patients

who underwent laparoscopic repair compared with

those after open sutured repair [15�/18]. The present

study also demonstrated similar findings but the differ-

ence was not statistically significant. Heikkinen et al.

[19] conducted a prospective randomized study on the

cost and outcome comparison between laparoscopic and

Lichtenstein hernia operations. When the cost of lost

working days was considered in the overall expense, the

total costs for working patients were lower if the

laparoscopic technique was used.

Expensive instruments have been a deterrent to the

adoption of TEP [20,21]. However, with the utilization

of reusable instruments and the adoption of non-

stapling techniques, the cost of TEP can be substantially

reduced. Another argument against TEP has been the
rest in groups I and II patients. *, Indicates P B/0.05 (Student’s t -test).



Fig. 2. Bar chart showing mean postoperative linear analogue pain scores upon coughing in groups I and II patients. *, Indicates P B/0.05 (Student’s

t -test).
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requirement of general anesthesia for endoscopic repair.
Rudkin et al. [5] and Subramaniam et al. [22] demon-

strated that open inguinal hernia repair under local

infiltration block was cost-effective for the hospital.

However, acceptance of local anaesthesia and the

operation preference of patients must be taken into

account.

In conclusion, ambulatory TEP is superior to open

mesh hernioplasty with respect to postoperative pain. A
lower incidence of wound complications was also

observed in patients who underwent ambulatory TEP

compared with those who had open mesh hernioplasties.

TEP is a safe practice for the repair of inguinal hernia in

the day case setting. It should be a therapeutic option

for patients who opt for day case inguinal hernia repair.
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Abstract

Tension-free Lichtenstein procedure was performed as an outpatient procedure under local anaesthesia in 317 patients. One senior

consultant operated on 182 hernias and 12 surgical trainees on 135 hernias during 1996�/2000. After a mean follow-up of 3 years, a

postal questionnaire was sent to the patients. The operative outcome (operation time, pain, bleeding, infections) and long-term

results (recurrences, chronic pain) were recorded. The rate of wound infections (consultant 1.1%, residents 0.7%) and hematomas

(consultant 1.1%, residents 3.0%) were low and not related to the surgeon’s training level. Only five recurrences were found at

follow-up: two after consultant and three after trainee repair. Although 25% of the patients reported some groin pain afterwards,

over 90% were very satisfied with the operation. Open mesh repair under local anaesthesia is cost-effective, simple and a safe

operation. The learning curve was relatively short and there was no difference in the long-term outcome between the trainees and

their consultant.

# 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Inguinal hernias occur in about 16% of adult men and

herniorraphy is one of the top three surgical procedures

in most western countries [1]. Approximately 12 000

inguinal herniorraphies are performed each year in

Finland and over 80 000 operations in UK [1,2]. The

majority of groin hernias are currently operated on in

ambulatory surgery units. About 20% of groin hernia

repairs are undertaken for recurrences and 4% as an

emergency [3]. Therefore, the socioeconomical impact of

groin hernia surgery is high on health care system.

There is strong evidence that surgeon’s case volume,

hospital volume and specialisation improve the outcome

of major surgical procedures, such as coronary artery

bypass, gastrectomy, oesophagectomy, arthroplasty and

rectal cancer surgery [4,5]. The role of specialist centres

in more common surgical operations, such as colon
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resections or inguinal herniorraphies, is not so clear

[3,6]. Although inguinal herniorraphy is one of the first

operations performed by surgical trainees, few studies

have compared the operative results between trainees

and consultants.

Lichtenstein hernioplasty is a tension-free technique,

which uses polypropylene mesh to support the inguinal

muscular layers [7]. Its learning curve is even shorter

than traditional groin hernioplasties, and, therefore, the

Lichtenstein procedure has rapidly increased as a

primary operation for inguinal hernias. In some coun-

tries the rate of the Lichtenstein operation is over 50% of

all inguinal hernia surgery [3]. Under local anaesthesia it

can be performed as a rapid outpatient procedure with

cost savings. The present study was designed as a quality

control audit in the surgical training programme for this

common surgical procedure. The main interest was

whether young surgical trainees can perform the Lich-

tenstein operation with an acceptable immediate and

long-term outcome compared with an experienced

specialist in hernia surgery.
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Table 1

Characteristics of the patients

Consultant (%) Trainee (%)

Number of patients 182 (57) 135 (43)

Male/female 176/6 (97/3) 131/4 (97/3)

Mean age9/S.D. (range) 549/15 (17�/83) 539/12 (19�/80)

Lateral/medial hernia 117/65 (64/36) 70/65 (52/48)

Right/left sided 80/92 (44/51) 61/72 (45/53)

Mean operative time9/S.D. 399/13 min 629/18 min***

Recurrent hernia 2 (1.1) 3 (2.2)

Wound infectionsa 2 (1.1) 1 (0.7)

Wound hematomab 2 (1.1) 4 (3.0)

***P B/0.001.
a Severe enough to open the wound.
b Severe enough to be evacuated.
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2. Materials and methods

This was an observational study of one hospital

during the years 1996�/2000. Our hospital is a non-
university teaching hospital with six to eight surgical

trainees working at the same time. In Finland, the

general surgical training consists of 2.5�/3 years serving

in a central provincial hospital and thereafter 3 years

subspecialisation at the university hospital. The annual

number of inguinal herniorraphies in our hospital has

varied between 180 and 200 (population 110 000). The

tension-free Lichtenstein technique was started in Jan-
uary 1996. In the study years 1996�/2000, 317 out of 964

of inguinal hernias (33%) were operated on using the

Lichtenstein procedure under local anaesthesia as an

outpatient procedure. The patient selection for open

mesh repair under local anaesthesia was based on the

common clinical criteria of ambulatory surgery. The

same senior consultant surgeon operated on 182 con-

secutive patients, 135 patients were operated on by 12
first- or second-year surgical trainees. The first three

operations were supervised by the same consultant

surgeon and thereafter the consultant was on call and

advised if necessary. The trainees operated on 10�/11

patients during their 3 months education period in

inguinal hernia surgery. The consultant operated an-

nually on 60�/70 inguinal hernias using an open mesh

technique as well as laparoscopic techniques.
The procedure was always performed under local

infiltration anaesthesia as a rapid outpatient surgery

using 9�/13 cm polypropylene mesh (Premilene, B.

Braun AG, Germany). The sac of the indirect hernia

was either resected or just inverted into the abdomen

[7,8]. If the hernia sac was large and direct, it was

inverted with absorbable 2-0 Dexon sutures. The mesh

was trimmed and placed between the conjoint tendon,
inguinal ligament, pubic bone and internal oblique

aponeurosis [7,8]. Bilateral hernias were present in 12/

317 cases and were operated on at the same time. Local

infiltration anaesthesia was a 1:1 mixture of bupivacaine

(Marcain 5 mg/ml, AstraZeneca, UK) and Citanest-

adrenalin (10 mg/ml�/5 mg/ml, AstraZeneca) with an

average total volume of 40�/50 ml [9]. After surgery the

patient was followed up for 60�/120 min to see possible
wound haemorrhage and then discharged. No prophy-

lactic antibiotics were used. A 0.5�/1.0 mg bolus of

intravenous alfentanil was given (Rapifen, AstraZeneca)

if the patient felt pain during the operation. The average

cost of the operation was estimated at between 380 and

420 Euros [2].

The immediate outcome was analysed from the

operative reports and patient’s records. The patient
characteristics, type of hernia, operation time and

wound complications were recorded. The long-term

results (mean follow-up 3.2 years, range 1�/6 years)

were assessed by using a questionnaire and if necessary
by clinical examination. The questions were based on

the study of the Danish Hernia Database [10]. The

questionnaire was sent on May 2002 (2 years after the

last operation) with a covering letter and a stamped
addressed envelope. If the patient responded that the

hernia had recurred or that there were problems with the

operated area (n�/7), the physical examination was

performed by the consultant surgeon. The following

questions were asked:
1
 Have you noticed recurrence of your inguinal hernia?
 Yes/

no
2
 Have you had any pain within the last month in the

inguinal area?
Yes/

no
3
 If there has been pain, have you taken any pain-relieving

pills?
Yes/

no
4
 Have there been any limitations in work or leisure-time

activities?
Yes/

no
5
 Do you have any radiating pain in the testicle?
 Yes/

no
6
 Was there any problems with wound healing?
 Yes/

no
7
 Are you satisfied with the operation and would you come

again?
Yes/

no
8
 Was the operation unpleasant or painful?
 Yes/

no
The data analysis was carried out using Statistical

Package for the Social Sciences (SPSS) for WINDOWS,

version 10.0 (SPSS, Chicago, IL, USA). The statistical

evaluation was performed with a Student’s t-test for

paired values and x2-test with Yates correction between

the groups. P B/0.05 was regarded as significant for

both tests.
3. Results

The patient characteristics were similar in both groups

(Table 1). Consultant mean operative time was shorter

than the trainees. There were no differences in the

number of recurrent hernias or severe wound complica-

tions between the consultant and the trainees (Table 1).
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Three of the recurrences appeared in the medial border

of the mesh near the pubic bone, one through too wide

an external ring and one through the femoral canal.

The presence of chronic pain and the patients’
assessment of the surgery were enquired after by

questionnaire after a mean follow-up of 3.2 years (Table

2). One fifth of the patients announced some degree of

pain in the operated area with no difference in the

training level of the surgeon. Only 3�/5% of the patients

needed occasional pain-relieving drugs. Over 90% of

patients felt that the wound healed well, and the same

amount of patients were very satisfied with day-case
surgery and would come again if necessary (Table 2).
4. Discussion

Inguinal hernias are so common in the population

that centralisation into specific hernia centres in Europe

has not been carried out. In United States, the results of

such specialist clinics have been encouraging. For

example, recurrences between 0 and 1% and infections

between 0 and 5% have been reported [8,11,12]. The

results of nonspecialist hospitals have been slightly

worse reporting recurrence rates between 4 and 7%
[3,13,14]. Our results indicate that the open tension-free

technique is well suited for smaller community-based

and regional hospitals yielding excellent immediate and

long-term results. The influence of training and experi-

ence on outcome was reflected only by the shortening of

operating time, but not the long-term results.

In Finland, the frequency of groin hernia repair is

third after cataract and tonsil surgery. The results of the
present study suggest that with appropriate supervision

and training even first or second-year surgical trainees

can safely perform Lichtenstein operation without

compromising patient care and the long-term outcome.

This is an important result for quality control and

economics because the surgeon is most important

variable that influences outcome [4]. Operative training

of a suitable quality and quantity is essential if inter-
Table 2

Incidence of chronic pain after Lichtenstein operation

Consultant (n�/

182) (%)

Trainee (n�/

135) (%)

Pain sensations in the last

month?

42 (23) 33 (25)

Need pain-relieving pills? 5 (3) 6 (5)

Problems in work or leisure

time activities?

15 (8) 22 (16)

No pain radiating to testicles? 152 (87) 121 (92)

Normal wound healing? 162 (89) 125 (93)

Satisfied with the operation? 167 (93) 128 (95)

Was the operation unpleasant? 30 (17) 16 (12)
surgeon variation is to be reduced. It seems that inguinal

herniorraphies can be performed safely in general

hospitals by well supervised trainees. This may indicate

that the learning curve of Lichtenstein hernioplasty is
relatively short and the procedure is simple enough to be

part of surgical training programmes.

Chronic pain after inguinal hernia repair was also

noticed in the present study. It has been reported to

occur in between 10 and 30% of patients after groin

hernia repair [10,15]. The aetiological factors may

include irritation or damage of inguinal nerves or

mesh inguinodynia [16], inflammatory reaction against
the mesh or simply scar tissue [17]. Chronic pain is

reported to be neuropathic in character, related with

younger age, to exist during physical activity and more

often related with recurrent hernia [10,15]. Laparoscopic

techniques may give some short-term advantages in

terms of pain and patients’ perception of health [18], but

the long-term comparative follow-up studies to open

techniques are still few [19]. The present study indicated
that although 25% of patients reported some pain

sensations afterwards in the groin, this was mild in

nature since over 90% were very satisfied with the

operation.

The recent cost-analysis from Finland reported that

Lichtenstein hernioplasty without general anaesthesia

costs between 380 and 650 Euros depending on the need

for an anaesthesia nurse and equipment [2]. We esti-
mated that our costs would be about 380 Euros, since

the patient was discharged after 1 or 2 h follow-up [20].

This is clearly less than that estimated by Wellwood et

al. in their randomised study comparing laparoscopic

versus open mesh repair in UK [18].

In our hospital, young surgical trainees have been

systematically trained in operating an inguinal hernia

using the Bassini, McWay and Lichtenstein procedures,
and to a lesser extent laparoscopic techniques. Our

current policy is to operate on all patients suitable for

day-case surgery using the Lichtenstein technique under

local anaesthesia. The percentage of the Lichtenstein

operation under local anaesthesia is currently over 50%

of all groin hernia surgery. The only indications for the

laparoscopic procedure are occasionally bilateral her-

nias, complicated recurrences and a suspicion of an
incipient hernia. Our experience is that the open tension-

free mesh technique under local anaesthesia is simple

enough to be learned well in general surgical training. It

should be the primary standard operation for almost all

adult inguinal hernias.
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Abstract

Day case surgery in urology and in particular scrotal surgery has been shown to have three times the admission rate recommended

by the Royal College of Surgeons in England (RCSE) for day case procedures. This questions whether it is appropriate to perform

such surgery as day cases. We undertook an audit of scrotal operations performed on our day case unit in order to determine our

admission rate. Our admission rate of 4.5% was comparable to the 3% admission rate recommended by the RCSE. The combination

of careful patient selection, an experienced anaesthetist, supervised trainee surgeons and modern anaesthesia may have contributed

to the more acceptable admission rate, which we found in our study. We also identified an increase in workload for primary care.

# 2003 Elsevier B.V. All rights reserved.
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1. Introduction

With increasing pressure on inpatient beds, there is an

incentive to expand the number of surgical procedures

which are performed as day cases. Many of the benefits

of day surgery are lost if the patient is admitted and the

Royal College of Surgeons of England (RCSE) guide-

lines [1] suggest that the admission rate should be less
than 3%. We were concerned that the only publication

on urological day case procedures reported an admis-

sion rate of 10.6% for scrotal and testicular operations

[2].

In this study, we undertook a retrospective audit of

scrotal and testicular operations performed in our day

case unit in order to determine whether it is appropriate

to perform such operations as day cases.
2. Patients and methods

We identified 66 patients who underwent consecutive

scrotal operations on the day surgery unit at our
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institution between June 1997 and July 1999. Informa-

tion was obtained from theatre logs, patient medical

records and the hospital information system. The

procedures are listed in Table 1.

We noted patient characteristics (age and ASA

grade), the grade of the operating surgeon and anaes-

thetist and the duration of the operations. The main

outcome measure was the admission rate from the day
surgery unit. We also determined the number of read-

missions within 2 weeks of discharge from the day

surgery unit.

In order to determine whether our patients increased

the burden on primary care, we contacted as many

patients as possible by telephone. We asked them about

any contacts with their general practitioner (GP) after

their operations.
3. Results

Patients had a median age of 43 (range 17�/77). Four

patients were older than 70. Patients had an ASA grade

of 1 or 2 and all were anaesthetised by a consultant. 59

of the 66 operations (89%) were performed by trainees
supervised by a consultant.

There were three admissions from the day surgery

unit (Table 2) resulting in an admission rate of 4.5%.

mailto:yemipearse@aol.com


Table 3

Reported complications following day case scrotal surgery

Infection 13

Non-infective wound problems 5

Pain 1

Swelling 3

Constipation 28 to opiate analgesia 1

GI bleed 28 to NSAIDs 1

Total 24

Table 4

Outcomes of post-operative consultations with GPs

Reassurance 5

Antibiotic prescription 11

Treatment of non-infective wound problem 4

Sent to A&E, referred to on call, admitted (infected haematoma) 1

Emergency referral to on call, admitted (GI bleed 28 to NSAIDS) 1

Emergency referral to on call, urgent follow up (infection) 1

Expedite urology follow up (patient anxiety) 1

Table 1

Consecutive scrotal operations performed on the day surgery unit over

a 2-year period

Hydrocoele plication 27

Epidydmal cyst excision 18

Orchidopexy 6

Orchidectomy 3

Insertion of testicular prosthesis 1

Hydrocoele plication and epididymal cyst excision 3

Hydrocoele plication and other (vasectomy/testicular biopsy) 3

Epididymal cyst excision and other (vasectomy/circumcision) 2

Recurrent hydrocoele plication 2

Ligation of varicocoele and closure patent processus 1

Total 66
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None were for social reasons. Two patients had drains

inserted after re-do surgery for recurrent hydrocoeles.

The third was admitted after a lengthy orchidectomy

and contralateral orchidopexy. The trainee and con-

sultant admission rates were 3.4 and 14%, respectively.

This difference was not significant (P�/0.29 Fisher’s

exact test).

Three patients were readmitted within 2 weeks of

discharge from the day surgery unit. One patient had a

gastrointestinal bleed caused by non-steroidal anti-

inflammatories. Two patients had infected haematomas,

one following plication of a hydrocoele and the other

following plication of a hydrocoele and excision of

epididymal cyst. Neither patient had signs of an

accumulating haematoma prior to discharge.
Fifty-eight patients (88%) were contacted by tele-

phone. The remainder had moved with no forwarding

address. Twenty-four of them (41%) consulted their GPs

within 2 weeks of their operations. 19 patients saw their

GPs once in clinic, three patients saw their GPs twice in

clinic, one required a single home visit and one required

three home visits: a total of 29 GP episodes, equivalent

to a contact rate of 0.50 per patient. The reasons for and

the outcomes of these consultations are given in Tables 3

and 4, respectively. Of note, 13 of 58 patients (22%) had

assumed infections: 11 of them received oral antibiotics

on the clinical suspicion of their GPs, however, a search

through their laboratory records provided no micro-

biological evidence of infection. Two patients did
Table 2

Details of patients admitted from the day surgery unit following scrotal sur

Patient 1

Age 18

ASA grade 1

Surgeon Trainee with consultant

Procedure Orchidectomy and orchidopexy

Length of procedure (min) 65

Indication for admission Pain
require emergency readmission and their infections

were successfully treated with intravenous antibiotics.
4. Discussion

The previously reported admission rate of 10.6% for
testicular and scrotal operations [2] was considerably

higher than for other specialties and exceeded the 3%

admission rate recommended by the RCSE. Such a high

admission rate questioned the suitability of such opera-

tions for day surgery, however, we were reassured to

find an admission rate of 4.5%. Several factors may

account for this difference.

The first is case selection. In the previous study, 19%
of the admissions involved patients over 70-years-old or

with an ASA grade of 3 and over. Although four of our

patients (6%) were over 70, they had an ASA grade of 2

and none of them required admission. In the previous

study, 11% of the admissions were for social reasons and

15% of patients requiring admission were judged retro-

spectively to have been unsuitable for day surgery care.

The suitability of all our patients for day surgery was
gery

Patient 2 Patient 3

53 26

1 1

Trainee Consultant

Re-do hydrocoele Re-do hydrocoele

25 45

Drain inserted Drain inserted
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assessed preoperatively and none were admitted for

social reasons.

A second factor may be the level of experience of the

anaesthetist. In the previous study, 45% of patients
admitted following non-cystoscopic procedures were

admitted for anaesthetic reasons such as nausea, vomit-

ing and drowsiness. Over half of these patients were

anaesthetised by trainee anaesthetists. In our study, only

one patient out of 66 (1.5%) was admitted for analgesia

following a lengthy orchidectomy and contralateral

ochidopexy. All our patients were anaesthetised by a

consultant anaesthetist. Our results suggest that the
experience of the anaesthetist may be important. The

developments in general anaesthetic agents since the

previous study may also be a contributing factor.

A third factor may be the level of experience of the

surgeon. The previous study reported a higher admis-

sion rate for operations performed by trainees. We

found no significant difference between trainee and

consultant admission rates. This may be because in
our series all operations performed by trainees were

supervised by a consultant surgeon. It is important to

note that the relationship between surgical experience

and admission rate is complex. The threshold for

admission may either be raised or lowered by inexperi-

ence. Furthermore there is likely to be case selection bias

as more complex procedures tend to be performed by

more senior surgeons.
A lower admission rate can be achieved by dischar-

ging patients inappropriately from the day surgery unit.

If this were the case, one would expect that patients who

were inappropriately discharged from the unit would

either be readmitted soon after discharge or increase the

burden on primary care physicians. None of our

patients were readmitted within 48 hours of their

discharge from the day surgery unit. The problems
encountered by the three patients who were readmitted

within 2 weeks of discharge from the day surgery unit

could not have been anticipated at the time of discharge:
one patient had a gastrointestinal bleed caused by non-

steroidal anti-inflammatories and the two patients who

had infected haematomas had no signs of an accumulat-

ing haematoma prior to discharge.

We did find that a higher percentage of patients (41%)

consulted their GPs in the 2 weeks after day case scrotal

surgery than the published figure of 16.7% for general

surgery [3]. Our average of 0.5 contacts per patient was

also higher than the average of 0.39 contacts per patient

previously published [4]. Many of these consultations

were for minor complaints (see Table 3): in particular six

patients needed reassurance only and two patients had

complications which were not related to the surgical

procedures (see Table 4).
We conclude that the combination of careful patient

selection, an experienced anaesthetist, supervised trainee

surgeons and modern anaesthesia may have contributed

to the more acceptable admission rate for day case

scrotal and testicular surgery which we found in our

study. Our lower admission rate was not achieved by the

inappropriate discharge of patients from the day surgery

unit. An increase in workload for primary care may be

anticipated.
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Abstract

The aim of this study was to assess the success of hallux valgus surgery in the day surgery setting. A patient satisfaction survey was

undertaken in 65 patients who underwent surgery by one surgeon in the day surgery centre of William Harvey Hospital. The study

was done on patients operated on over 4 years from March 1998 to February 2002. 92% patient satisfaction was achieved. This is

comparable to 93% reported patient satisfaction in knee arthroscopy and carpal tunnel surgery done on the day care basis. 38 out of

41 patients, who replied to the questionnaire, said that if needed they would be happy to undergo similar surgery again in the same

set-up and they would advocate it to their friends and relatives. Problems encountered were postoperative pain and plaster problems

in two, swelling in one case and nausea and vomiting in two cases.

# 2003 Elsevier B.V. All rights reserved.

Keywords: Day surgery; Hallux valgus; Bunion
1. Introduction

Hallux valgus surgery is one of the most common foot

procedures in orthopaedic practice. In the United

Kingdom many orthopaedic procedures are done on

day care basis [1]. Orthopaedic procedures such as knee

arthroscopy [7], carpal tunnel decompression [8], and

ganglion excision [1] are performed routinely on a day

care basis in most District General Hospitals. However,

because of the morbidity and complexity associated with

some surgical procedures for hallux valgus, past reports

have discouraged these on a day basis [10]. This study

was undertaken to assess satisfaction in patients under-
�
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going various types of day case hallux valgus surgery

under the care of one consultant orthopaedic surgeon.
2. Material and methods

A satisfaction survey was undertaken in 65 patients

who underwent hallux valgus surgery under the care of

one consultant orthopaedic surgeon in the day surgery

centre of a District General Hospital. The patients were
operated on over 4 years from March 1998 to February

2002. They included 34 patients who had a Mann’s 3:1

procedure, 23 had a bunionectomy and soft tissue

correction and 8 patients had a Keller’s procedure

(Fig. 1). All these patients were given a patient satisfac-

tion survey after their surgery. This was returned to the

consultant surgeon at the time of the first follow up.

Exclusion criteria of the study included:

1) Patients unfit for day surgery due to co-morbid

conditions.

2) Bilateral operations.
3) Revision surgery.

mailto:amitseemakartik@aol.com
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The satisfaction survey was based on a questionnaire

including:

1) Preoperative fitness, assessment and the admission
procedure.

2) Nursing care, anaesthetic, surgical and physiother-
apy facilities on the day of operation.

3) An assessment of the postoperative pain on the day
of surgery.

4) Patients were asked about their physical and emo-

tional adjustment at home on the day of surgery and

afterwards. They were also asked to comment on

their mobilisation and wound healing after surgery.

5) Finally they were asked about their overall satisfac-
Fig. 2.
tion, whether they would recommend this facility to

their friends and relatives and would they be happy

to undergo a similar operation in the same set up

again if needed?

All patients were booked in from the out patients
clinic. They were seen 2�/3 weeks before the operation

by a pre-assessment nurse in a day surgery unit, who

explained the operation, the day surgery facility, the

help line, the post-operative recovery and rehabilitation

to them. All the patients were operated on under the

care of one surgeon using standard operative techniques.

They all received wound infiltration using 10 ml of 0.5%

marcaine at the completion of surgery. Patients were
prescribed co-proxamol (paracetamol 325 mg and

dextropropoxyphene 32.5 mg)*/two tablets six hourly

for 1 week and thereafter as needed.

2.1. Standard technique for Mann’s 3:1 correction [14]

It is a combination of lateral soft tissue release,

bunionectomy and proximal first metatarsal dome

osteotomy with internal fixation. All patients had per-

operative check X-rays using an image intensifier.

Plaster slabs were applied around the forefoot and

midfoot. Patients were allowed heel walking for 6 weeks.
Review was at 2 weeks for removal of sutures and

change of plaster. Plaster was continued for a total of 6

weeks.

2.2. Bunionectomy and soft tissue correction [15]

Standard V�/Y capsuloplasty and bunionectomy.

Postoperatively these patients had plaster slabs around
forefoot and midfoot and were allowed heel walking.

Follow up was arranged at 2 weeks for removal of

sutures and then full weight bearing mobilisation was

allowed as tolerated.

2.3. Keller’s procedure [15]

This was undertaken in relatively low demand elderly

patients. It involved excision of part of the proximal

phalanx of the big toe with soft tissue correction when

required. No internal fixation was used. Plaster immo-

bilisation was not used and full weight bearing was

encouraged from the very beginning.
3. Results

Our cohort of 65 patients included 57 females and 8

males. Age of the patient varied from 16 to 79 with a

mean of 52 years. Mean age for the Mann’s procedure

was 40 years, for the bunionectomy 44 years and for the
Keller’s procedure 66 years (Fig. 2).

Out of these 65 patients, 41 replied to our question-

naire making the response rate 63%. Out of the 41 who

replied 19 had Mann’s procedure, 18 bunionectomy and

4 Keller’s procedure.

3.1. Preoperative fitness, assessment and admission

procedure

40 out of the 41 (97%*/Fig. 3) patients were satisfied

with the pre-assessment explanation. 40 out of 41 had

surgery on the designated date. One patient postponed

the surgery due to personal reasons.

All the patients were operated on on the morning list.

On the day of surgery all the patients found the day

surgery centre environment clean and comfortable. 39
out of the 41 patients were happy with the information

and education given at the time of admission by nursing

staff, surgeon and anaesthetist. Seven out of the 41

found physiotherapy input inadequate.

3.2. Discharge

Out of the 41 patients, 36 (Fig. 3) went home the same
afternoon as planned. Three patients stayed in the
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hospital hotel accommodation for one night due to poor

mobility. Two patients developed sickness postopera-

tively and were kept as an inpatient for overnight
observation. They were all discharged home the next

day.

3.3. Pain control

All the patients were asked to comment on the pain

after surgery while in hospital and at bedtime on the day

of surgery.

They were asked to grade pain as

1) Pain adequately under control*/grade 1.

2) Inadequate pain control even after taking
painkillers*/grade 2.

Whilst in hospital four out of 41 (10%) patients said

their pain was not under control immediately after

surgery. Out of these four, three had Mann’s procedure

and one bunionectomy.

Regarding the pain at bedtime on the night of surgery:

(84%*/Fig. 3) 34 patients reported pain of grade 1

(16 Mann’s, 15 bunionectomy, three Keller’s);

(16%) seven patients reported pain of grade 2 (three
Mann’s, three bunionectomy, one Keller’s).

Degree of pain was not related to the type of surgery.

3.4. Mobility

35 patients managed well (Fig. 3) but six patients had

postoperative mobilisation difficulties. Out of these six

patients, three were kept in hospital hotel accommoda-

tion for further physiotherapy.

3.5. Help line and readmission after discharge

In our day surgery unit there is a 24 h help line. Six

patients having grade 2 pain used this facility but three
(50%*/Fig. 3) of them did not find the advice helpful

and subsequently two of these attended the Accident

and Emergency department. One of them had a tight

plaster and a second had swelling and a tight bandage.

3.6. Patient satisfaction

40 out of the 41 (97%) patients found the day surgery

centre facilities satisfactory. Two of this group of 40 had

postoperative problems of pain and were of the opinion

that they would have been better taken care of as an

inpatient. 38 out of 41 (92%*/Fig. 3) were satisfied with

their experience in reference to the hallux valgus
operation and they were happy to consider the same

procedure as a day case again if needed. These patients

were also happy to recommend this facility to their

friends and relatives.
4. Discussion

The benefits of day surgery are well established

[12,13]. Patients receive treatment that is suited to their

needs and they can recover in their home environment.

Cancellation of surgery due to emergency pressures is

unlikely [4]. The risk of hospital-acquired infection is

less [1]. Clinicians provide high quality care to appro-

priate patients and release hospital beds for more major

cases. Hospitals improve their waiting lists and health
care costs [4]. Patients want treatment that is safe,

effective and the least disruptive to their lives. Day

surgery provides this patient focussed care [5]. As

medical technology improves and health care faces

more pressure for speed and efficiency, patients regard

day surgery as a very acceptable solution [2,3].

Although bunion surgery is sporadically practiced on

a day care basis in the United Kingdom [9], it has not
been universally accepted. Some surgeons are hesitant to

take up this practice because of the high incidence of

associated morbidity and the complexity of some of the

procedures. Improvements in anaesthetic practice and

pain management have made it possible to undertake

hallux valgus surgery on a day care basis. As evident

from our results patients had a very high level of

satisfaction with the facilities and care provided in the
day surgery centre.

The main problem in the study was inadequate

postoperative pain control experienced by 18% of the

patients. Pain control techniques need to be improved.

In this series a physiotherapist assessed the patient

before their operation and taught them mobilisation

but postoperatively the patients were only supervised by

nursing staff. Further physiotherapy input in the post-
operative period is desirable.

A prolonged stay in hospital was necessary in only 2

(8%) patients due to sickness. 2 (8%) patients had to
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attend the Accident and Emergency department after

going home due to problems related to dressings and

plaster. This was found comparable to the readmission

rate reported after the use of the day surgery facility in
all clinical specialities [11].

Overall 97% of patients were satisfied with the day

care facility and services provided. Two patients who

had to go to the Accident and Emergency department

on the night of surgery said that they would have

preferred to have this surgery as an inpatient. In all 92%

patients said that they were happy to undergo similar

surgery again in the same set up and they would
advocate it to their friends and relatives. This is

comparable to 94% reported patient satisfaction in

knee arthroscopy [7], carpal tunnel decompression [8],

and arthroscopic anterior cruciate ligament reconstruc-

tion surgery [6] done on a day care basis.
5. Conclusions

We strongly advocate the use of the day surgery

facility in uncomplicated unilateral bunion surgery in

patients who satisfy the anaesthetic fitness criteria.
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Abstract

The aim of this study was to evaluate the incidence of side effects and their relation with anesthetic techniques in patient

undergoing ambulatory surgery. 654 patients, ASA I�/II, aged between 20 and 70 years scheduled for ambulatory surgery were

enrolled into the study protocol. Patients were requested to record the existence of headache, sore throat, postoperative pain,

nausea, vomiting, muscle weakness, lack of appetite, drowsiness, sleep disturbances, dizziness, dysuria, and lumbar pain during first

week postoperatively. Postoperative pain was significantly higher after peripheral neural blockage. Muscle weakness, sore throat,

lack of appetite, dysuria, sleep disturbances, headache, and dizziness were significantly higher after inhalational anesthesia (P B/

0.05). It was concluded that total intravenous anesthesia or neural blockade should be preferred for ambulatory surgery and an

effective postoperative analgesic therapy should be planned before discharge.

# 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Throughout the developed world there is a trend

towards performing more and more surgery on an

ambulatory basis [1]. The advantages of ambulatory

surgery include economic savings, earlier ambulation,

patient convenience, and a lessened risk of nosocomial

infection. However, discharge from hospital is not the

end of the process of recovery as the patient is

concerned, they still have to go through the late stage,

and it may be days or even weeks before they return to

their preoperative physiological status. In this late

recovery period, the patient may also run into complica-

tions of anesthesia and surgery, which require further

contact with the hospital [2].

The aim of this study was to evaluate the incidence of

postoperative side effects and their relation with anes-

thetic techniques prospectively in patients undergoing

ambulatory surgery.
* Corresponding author.
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2. Methods

After institutional ethics committee approval and

patients’ written consent, 654 unpremedicated patients,

ASA I�/II, aged between 20 and 70 years scheduled for

ambulatory surgery were prospectively studied. Demo-

graphic characteristics of patients, the type and duration

of surgery, anesthetic techniques, and the method of

airway management were recorded during surgery.

The patients were requested to record the existence

and duration of postoperative pain, lumbar pain, head-

ache, sore throat, nausea, vomiting, muscle weakness,

lack of appetite, drowsiness, dizziness, dysuria, and

sleep disturbances using standardized questionnaire

during the first 7 days postoperative. Each side effect

is defined in Table 1 [3]. The patients who did not bring

their questionnaire were interviewed by the same

research assistant through phone by second week post-

operative.

All questionnaire and interview responses were en-

tered into a database and analyzed. Descriptive statistics

were in the form of frequencies, means9/S.D. The chi-

square test was used for frequency data and the relation

between anesthetic techniques and side effects. An

independent t-test was used to test the differences

mailto:hatciftci@hotmail.com


Table 1

Description of postoperative side effects

Side effect Description

Postoperative

pain

You wake up moaning or writhing and need extra

painkillers

Low back pain You feel pain in the lumbar area on rest or

activation

Headache You have headache during postoperative period

Sore throat Your throat is painful and it may hurt when you

try to swallow

Nausea You feel queasy with a strong desire to vomit

Vomiting You are retching and bringing up liquid to solids

Muscle weakness You feel muscle pain and loss of muscle strength

Lack of appetite You feel aversion to food

Drowsiness You feel very tired and do not want to get out of

bed

Dizziness You feel faintness, giddiness, and unsteadiness

Dysuria You feel difficulty or pain in urination

Sleep distur-

bances

You are sleeping longer than normal or have

difficulty to sleep

Taken from Ref. [3].
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between groups with and without side effects. Statistical

significance was assigned when P B/0.05.
3. Results

654 patients were studied and 403 patients (61.6%)

completed the questionnaire. We did not receive the

answers of 251 patients after 7 days following surgery

and the telephone interviews were conducted for these

patients.

The demographic characteristics of patients and type

of surgery are detailed in Table 2. The mean duration of
surgery was 399/20 min.
Table 2

Demographics of patients, type of surgery, and anesthetic techniques

Side effects No side effects

Number of patients 232/654 422/654

Age (year) 439/1 399/3

Gender (M:F) 85:147 165:257

ASA class

I 145/654 209/654

II 87/654 213/654

Type of surgery (n�/654)

Orthopedic surgery 60 103

General surgery 46 96

Gynaecological surgery 25 80

ENT surgery 34 50

Urological surgery 67 93

Anesthetic technique (n�/654)

Inhalational anesthesia 138 (44%) 177 (56%)

Total intravenous anesthesia 32 (27%) 85 (73%)

Central neural blockade 40 (30%) 93 (70%)

Peripheral neural blockade 22 (24.7%) 67 (75.3%)
The anesthetic techniques used were inhalational

anesthesia (sevoflurane, nitrous oxide) in 315 patients

(48%), central neural blockade (spinal, epidural, or

caudal blockade) in 133 patients (20%), total intrave-
nous anesthesia (propofol and alfentanil) in 117 patients

(17%), and peripheral neural blockade (axillary, inter-

scalene, or femoral-sciatic blockade) in 89 patients

(14%). The neuromuscular relaxant drug such as succi-

nylcholine was used in 102 patients (15.6%), rocuronium

was used in 36 patients (5.5%), and atracurium was used

in 24 patients (3.7%).

The method of airway management was endotracheal
intubation in 141 patients (32.7%), insertion of laryngeal

mask airway in 225 patients (52%), and ventilation with

face mask in 66 patients (15.3%) during general anesthe-

sia.

35% percent (232 patients) of all patients experienced

one or more side effects during 7 days postoperatively.

Postoperative pain was the most frequently reported

side effect (9.6%) followed by muscle weakness, nausea,
and sore throat (Fig. 1). The most common three side

effects were muscle weakness, sore throat, and lack of

appetite after inhalational anesthesia; sore throat, mus-

cle weakness, and postoperative pain after total intra-

venous anesthesia; postoperative pain, lumbar pain, and

vomiting after central neural blockade; and postopera-

tive pain, nausea, and drowsiness after peripheral

blockade. Postoperative pain was significantly higher
after peripheral blockade than the other anesthetic

techniques (P B/0.05). The incidences of muscle weak-

ness, sore throat, lack of appetite, dizziness, and sleep

disturbances were significantly higher after inhalational

anesthesia (P B/0.05). Dysuria was significantly higher

after inhalational anesthesia and central neural block-

ade, and headache was significantly higher after inhala-

tional anesthesia and total intravenous anesthesia than
the other anesthetic techniques (P B/0.05). No difference

was observed in nausea, vomiting, drowsiness, and low

back pain in relation with anesthetic technique. No

correlation was found between pairs of postoperative

side effects. The incidences of side effects and their

comparison with anesthetic techniques were showed in

Table 3.

Sore throat was significantly higher in intubated
patients (P B/0.05) and no correlation was found

between the other side effects and airway management

devices.

Surgical procedures and anesthetic techniques used

were shown in Table 4 and the relationship with side

effects was reported in Table 5.
4. Discussion

In our study, the incidence of one or more side effects

following ambulatory surgery was 35.4% and the most



Fig. 1. Postoperative side effects (%).
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common side effect was postoperative pain (9.6%).

Postoperative pain is a common reason for delayed

discharge and causes extreme discomfort and suffering

after ambulatory surgery. Pain also precipitates several

deleterious physiological effects leading to postoperative

complications [4]. It was a major problem in 27.1% (63

patients) of 232 patients with side effects. The pain

started after 24 h following surgery and continued until

sixth day postoperative. The incidence of postoperative

pain was found significantly higher after peripheral

neural blockade than the other anesthetic techniques.

54% of the patients who had postoperative pain under-

went orthopedic surgery and most of these patients had

peripheral neural blockade. It is well-known that bone

injury is more painful than soft tissue injury and

orthopedic patients had the greatest incidence of severe

pain postoperatively [5]. This type of surgery was found

to play a role in determining the degree of postoperative

pain. Puolakka et al. [6] reported that about one-third of

the patients had pain in the operative area following

orthopedic outpatient surgery and 5.6% continued to

report this during first week.
Postoperative muscle weakness is a complex symptom

consisting of a decreased ability to carry out the
Table 3

Surgical procedures and anesthetic techniques

Surgery IA (n�/315) T

Orthopedic surgery (n�/163) 32 �/

General surgery (n�/142) 87 �/

Gynaecological surgery (n�/105) 59 46

ENT surgery (n�/84) 53 31

Urological surgery (n�/160) 84 40
activities of daily living; it is often related to an element

of depression. In our study, the second most common

side effect was muscle weakness. The incidence of

muscle weakness following inhalational anesthesia was

two times higher than the total intravenous anesthesia

and three times higher than the central neural blockade.

The physiological causes of postoperative muscle

weakness are not clear [7]. Early postoperative muscle

weakness may be related to postoperative sleep

disturbances, inflammatory mediators, and the use of

systemic opioids [8]. In our study, succinylcholine was

administered in 102 patients. 54 patients had muscle

weakness and 28 (28/102 patients) of 54 patients who

suffered from muscle weakness following anesthesia

received succinylcholine and 11 (11/36) of the patients

received rocuronium bromide. Preoperative

systemic opioid�/alfentanil was used in only 8 of 54

patients who suffered muscle weakness. Therefore,

succinylcholine and opioid�/alfentanil were not thought

to be a reason of muscle weakness and predictor of

postoperative myalgia [9]. However, further studies are

needed to determine the relation between muscle weak-

ness with preoperative systemic opioid and succinylcho-

line.
IVA (n�/117) CNB (n�/133) PNB (n�/89)

42 89

55 �/

�/ �/

�/ �/

36 �/



Table 4

The incidence of side effects and anesthetic techniques (%)

IA (n�/315) TIVA (n�/117) CNB (n�/133) PNB (n�/89)

Postoperative pain 9/315 (2.8) 7/117 (6) 13/133 (9.7) 34/89 (38.2)*

Low back pain 10/315 (3.2) 3/117 (2.6) 7/133 (5.3) 3/89 (3.4)

Headache 16/315 (5.1)** 6/117 (5.1)** �/ 1/89 (1.1)

Sore throat 41/315 (13)*** 8/117 (6.8) �/ �/

Nausea 25/315 (7.9) 5/117 (4.3) 5/133 (5.6) 12/89 (9)

Vomiting 20/315 (6.3) 3/117 (2.6) 6/133 (4.5) �/

Muscle weakness 35/315 (11)*** 8/117 (6.8) 5/133 (3.8) �/

Lack of appetite 33/315 (10.5)*** 1/117 (0.9) 5/133 (3.8) 2/89 (2.2)

Drowsiness 14/315 (4.5) 4/117 (3.4) �/ 5/89 (5.6)

Dizziness 18/315 (5.7)*** 3/117 (2.6) 2/133 (1.5) �/

Dysuria 17/315 (4)**** 1/117 (0.9) 6/133 (4.5)**** �/

Sleep disturbances 18/315 (5.7)*** 2/117 (1.7) 17/133 (0.8) �/

IA, inhalational anesthesia; TIVA, total intravenous anesthesia; CNB, central neural blockade; PNB, peripheral neural blockade.

* P B/0.05: PNB vs. other anesthetic techniques.

** P B/0.05: IA and TIVA vs. PNB, CNB.

*** P B/0.05: IA vs. other anesthetic techniques.

**** P B/0.05: IA and CNB vs. TIVA, PNB.
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Postoperative sleep disturbances are other side effects.

Rawal et al. [10] reported that sleep disturbances are

very common in the postoperative period. Few studies

have been performed to evaluate the influence of

anesthetic techniques on postoperative sleep and they

reported that regional anesthetic techniques can be used

to reduce surgical stress and to provide superior

analgesia with decreased opioid requirements [7]. In

our study, sleep disturbances were higher after inhala-

tional anesthesia than the other anesthetic techniques

and no relation was found between opioid requirements

and postoperative sleep disturbances.

Propofol and alfentanil were used for total intrave-

nous anesthesia. Propofol provides rapid, clear-headed

wake-up with a low incidence of nausea and vomiting

[1]. However, Philip et al. [11] and Jellish et al. [12]

reported that the incidence of postoperative nausea and
Table 5

The side effects and surgical procedures (%)

Orthopedic surgery General surgery Gy

Postoperative pain 34/163 (20.8)* 4/142 (2.8) 5/

Low back pain 5/163 (3) 3/142 (2.1) 6/

Headache 5/163 (3) 6/142 (4.2) 5/

Sore throat �/ �/ 1/

Nausea 13/163 (8) 8/142 (5.6) 7/

Vomiting 1/163 (0.6) 4/142 (2.8) 6/

Muscle weakness 1/163 (0.6) 16/142 (11.3)*** 11/

Lack of appetite 12/163 (7.4) 2/142 (1.4) 6/

Drowsiness 9/163 (5.5) 3/142 (2.1) 2/

Dizziness 6/163 (3.7) 4/142 (2.8) 1/

Dysuria �/ 1/142 (0.7) 8/

Sleep disturbances 6/163 (3.7) 1/142 (0.7) 3/

* P B/0.05: orthopedic surgery vs. other types of surgeries.

** P B/0.05: ENT surgery vs. other types of surgeries.

*** P B/0.05: general, gynaecological, ENT and urological surgeries vs. o
vomiting was similar between propofol and sevoflurane

groups. We also did not find any difference in the

incidence of nausea and vomiting between inhalational

and intravenous anesthesia. These side effects did not

seem to be related with anesthetic techniques. Alfentanil

has a short duration of action and is a popular

ambulatory anesthetic, but the incidence of nausea and

vomiting limits its efficacy in this setting [13].

In our study, the incidence of nausea was 4.3% and

the incidence of vomiting was 2.6% after total intrave-

nous anesthesia. The use of general anesthesia, systemic

opioid’s use, the surgical stress�/response, and

postoperative pain have all been implicated in the

aetiology of PONV [7]. However, there was no

relation found between systemic opioid’s use, post-

operative pain, inhalational anesthesia, and PONV in

our study.
naecological surgery ENT surgery Urological surgery

105 (4.8) 7/84 (8.3) 13/160 (8.1)

105 (5.7) �/ 9/160 (5.6)

105 (4.8) 2/84 (2.4) 5/160 (3.1)

105 (0.95) 32/84 (38)** 10/160 (6.2)

105 (6.7) 8/84 (9.5) 11/160 (6.8)

105 (5.7) 8/84 (9.5) 10/160 (6.2)

105 (10.5)*** 8/84 (9.5)*** 18/160 (11.2)***

105 (5.7) 7/84 (8.3) 14/160 (8.7)

105 (1.9) 4/84 (4.8) 5/160 (3.1)

105 (0.95) 7/84 (8.3) 5/160 (3.1)

105 (7.6) �/ 15/160 (9.4)

105 (2.9) 8/84 (9.5)** 4/160 (2.5)

rthopedic surgery.
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Sore throat was significantly higher after inhalational

anesthesia than the other anesthetic techniques as 99.2%

of intubated patients were anesthetized with inhalational

anesthesia. Endotracheal intubation causes a high
incidence of postoperative airway-related complaint as

sore throat. The incidence of sore throat is markedly

reduced when the laryngeal mask airway is used and

endotracheal intubation was a major predictor of sore

throat. However, no correlation was found between the

other side effects and airway management devices.

The type of anesthesia is often forced by the surgical

procedure that is being performed during the study. In
our study, the incidence of postoperative pain was

significantly higher after orthopedic surgery as dis-

cussed, muscle weakness was significantly higher after

general, urological, and gynecological surgery, and sore

throat was significantly higher after ENT surgery than

the other postoperative side effects. ENT surgical

patients had a high incidence of sore throat (38%) and

sleep disturbances (9.5%). Sore throat was found to be
related with the airway management device and surgical

procedure.

Chung et al. [14,15] and Jenkins et al. [3] reported that

the most common side effects were pain, nausea, and

vomiting after ambulatory surgery and the type of

surgery did influence these symptoms. However, the

type of anesthesia was not used as a predictive factor.

Our study showed that the type of anesthesia, surgical
procedure, and the method of airway management did

influence the postoperative side effects. Postoperative

muscle weakness, lack of appetite, dysuria, headache,

dizziness, and sleep disturbances were related to the type

of anesthesia. The incidence of muscle weakness and

lack of appetite was higher after inhalational anesthesia.

Therefore, the incidence of postoperative side effects

may be altered depending on anesthetic techniques and
drugs as these side effects played a major role in

determining the degree of return to daily living func-

tions.

We concluded that the incidence of postoperative side

effects was significantly lower following central or

peripheral neural blockade and total intravenous an-

esthesia. These anesthetic techniques should be pre-

ferred for ambulatory surgery and postoperative pain
therapy should be planned before discharge. The

patients must be educated for postoperative pain
therapy options. However, surgical factors may deter-

mine the choice of anesthesia technique used and the

side effects seen may be related to those factors. Further

studies should be made to develop effective strategies for
the prevention and treatment of frequently seen post-

operative side effects in ambulatory surgical patients.
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Abstract

Purpose: To analyse the peculiar surgical features of the eyelid and the nature of those tumoural lesions located in the eyelid and

its surrounding area, treated as a Day-Surgery procedure in a Plastic Surgery Department. Methods: A retrospective review of 107

patients with periocular lesions surgically treated in our hospital in 2002 by Ambulatory Surgery. Conclusions: In our hospital, the

palpebral cutaneous tumours most frequently treated as Ambulatory Surgery are Basal cell carcinoma (43%), mainly involving

elderly patients. Reconstruction with a small number of flaps and skin graft is an easy process, producing satisfactory results. Early

implementation of Ambulatory Surgery procedures may avoid more aggressive and complex techniques.

# 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Skin tumours located in the eyelid are lesions, which

require early and accurate management. Delay in the

treatment of these conditions may lead to serious

consequences, especially with malignant tumours [8],

since their growth in this location can jeopardise eyelid

mobility, lacrimal gland function and even sight. Am-

bulatory Surgery is an efficient approach to be con-

sidered for such lesions [4], as it allows the excision of

small and medium size lesions with little disturbance for

the patient. This makes admission to hospital unneces-

sary, so that the individual is spared the anxiety

produced by a Hospital stay, and the Medical Centre

is spared the expenses that this stay may generate.
Due to the particular anatomical and physiological

characteristics of the eyelid, tumours located here

become a challenge for the surgeon. Minimal thickness,

relative elasticity and increased sensibility of the skin in

this location have to be accounted for. Surgery in the

palpebral region can be performed under local anaes-

thesia.
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2. Objective

Our aim is to analyse the peculiar features of the

eyelid as well as the nature of those tumoural lesions
located in the eyelid and its surrounding area, treated as

a Day-Surgery procedure in a Plastic Surgery Depart-

ment.
3. Material and methods

We reviewed the charts of patients with palpebral

lesions treated by Ambulatory Surgery and local anaes-
thesia (Lidocaina, mepivacaina or bupivacaina) in the

year 2002 in our Plastic Surgery Department. Features

analysed included: gender and mean age of patients,

histopathology and location of the tumour and surgical

procedure performed.
4. Results

We have treated 107 patients with a total number of
110 lesions (43 male and 64 female), with mean age 62

years. Topographic distribution [3] of the lesions is as

follows:

mailto:esorando@comz.org
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�/ Medial canthus: 41 lesions.

�/ Lower eyelid: 34 lesions.

�/ Upper eyelid: 22 lesions.

�/ Lateral canthus: ten lesions.

From a histopathological point of view [5,6] we found:

Basal cell carcinoma (43%) is the most frequent condi-
tion, followed in decreasing order by Squamous cell

carcinoma, Cysts, Keratosis (actinic and seborrheic),

pigmented nevi, xanthelasma-xanthoma palpebrarum,

Bowen’s disease, Lentigo Maligna-Melanoma (one case,

in upper eyelid, close to eyebrow).

The location and size of the lesion determines the sort

of closure, which is needed to cover the solution of the

skin left after the excision. There must be complete
resection of the lesion with an acceptable security

margin, which needs to be increased in those cases

with a highly suspected chance of malignancy [5].
5. Surgical procedure

Direct closure of the skin defect was performed in
40% of the cases, and 36% required reconstruction

through local flaps. In 9% of the patients, palpebral

free border was affected and cuneiform resection was

performed followed by planar reconstruction (conjunc-

tiva, tarsus, skin). Other therapeutic options used were

electrofulguration, fullthickness grafts and carbon diox-

ide laser.

The different local flaps [1] utilised for closure were:
glabelar�/nasoglabellar flap, V�/Y advancement flap,

frontal flap and full-thickness skin grafts for medial

canthus reconstruction [7], as well as rhomboidal or

Limber flap for medial and lateral canthus, rotation and

Tripier flaps, and Full-thickness skin grafts [2] for lower

eyelid. Upper eyelid permits a direct closure after

extirpation of the lesions, especially in elderly patients.

Immediate postoperative complications are hema-
toma and pain. Both of these can be reduced by

following a series of simple rules such as the adminis-
tration of local criotherapy, compression and prescrip-

tion of adequate analgesic support. Late complications

include Ectropion with lagoflalmus, reduction of the

overture and insufficient resection. This later problems
require specific surgical correction [3] which might not

always be possible under local anaesthesia.
6. Conclusions

In our hospital, palpebral cutaneous tumours most
frequently treated as Ambulatory Surgery are Basal cell

carcinoma (43%), mainly involving elderly patients.

Reconstruction with a small number of flaps and skin

graft is an easy process, producing satisfactory results.

Early implementation of Ambulatory Surgery proce-

dures may avoid more aggressive and complex techni-

ques.
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Abstract

Background: The incidence of varicose veins rises with age and over 30% of elderly people suffer from this disease. In recent years,

the surgical treatment of varicose veins has moved more to day surgery (DS), but elderly patients are often excluded. Objective: The

aim of this study was to consider retrospectively our 10-year experience of varicose disease surgery in elderly patients with reference

to the feasibility of day surgeries, and to evaluate the problems that the age of patients causes to shorten hospital stay. Material and

methods: All 2032 patients who underwent varicose vein surgery at our institution from January 1993 to December 2002 were

evaluated retrospectively; of these, 312 patients (15.35%) were older than 65 years. In the group of the elderly patients, 214 (68.6%)

were operated on as inpatients and 98 (31.4%) as day-care cases; in the younger group, 60.23% were treated as day cases. All patients

were examined and selected depending on their general health conditions, local conditions and logistics. After their surgery, all

patients were checked for at least 3 h and were discharged according to the Post-Anaesthesia Discharge Scoring System. Every

patient was given written instructions for home behaviour in the postoperative period, and also phone numbers for medical advice if

needed. Results: Among the general conditions the reasons for excluding the elderly patients from day-care surgery (DCS) were

above all concurrent pathologies (43.9%) and anxiety (17.8%); with regard to local conditions, 31 patients (14.5%) with extensive

bilateral varices and 27 patients (12.6%) with complex recurrent disease were excluded; 24 patients (11.2%) were excluded because of

logistics. Nearly half (44.9%) of the elderly patients required multiple admissions for diagnostics before surgery. In 15 patients

(15.31%), 3�/5 weeks passed from the first admission to the operation in order for treatment with drugs of concurrent pathologies. In

the elderly group of patients, there was a lower number of long (7.1% versus 15.9%) and below-knee (48.0% versus 56.9%) strippings

of the great saphenous vein, and on the contrary a higher number of perforator veins sections (7.1% versus 1.4%), stab avulsions

(10.2% versus 1.7%) and skin grafts for ulcers (8.2% versus 2.2%). No problems occurred during surgery and no patient required

readmission to hospital for complications. Conclusion: This study supports the evidence that varicose vein disease can be safely

managed in a day-care unit even in elderly patients. Preoperative restrictive selection is necessary for obtaining good results as

numerous old patients are suffering from concurrent pathologies. Particular attention is to be given to anxiety of the patient and the

attending persons. Postoperative overnight stay can increase the patient satisfaction and reduce the number of elderly patients

excluded from day-care surgery.

# 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Lower limb varicose disease shows a 15�/30% inci-

dence in the overall population of Western countries [1].

It represents a remarkable pathology, particularly in

elderly people, both for its frequency and for the
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frequency of severe complications such as venous stasis

ulcers. Epidemiological studies have shown that the

incidence of varicose disease progressively rises with age.

The Basilea study reported a 4% prevalence of saphe-

nous and reticular varices in people about 30 years old,

against a 35% prevalence of saphenous varices and a

25% prevalence of reticular varices at the age of 70 years

[2]. Another study reported a 36.7% prevalence of lower

limb varices among people older than 60 years (14.6% in

males and 22.1% in women) [3]. A survey carried out on

mailto:silvestro.canonico@unina2.it
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Italian elderly people in the Campania Region showed a

29.6% prevalence of varicose veins among people over

65 years [4].

In recent years, the surgical treatment of varicose
disease, thanks to the evolution of physiopathologic

knowledge and anaesthetic and surgical techniques has

tended more and more to day-care surgery (DCS). Day

case varicose vein surgery rates show remarkable

differences in Western Countries. For example, in

1994�/1995 the percentage of the lower limb varices

operated on as day cases varied from very low values

(2.3% in Portugal and 4.9% in Germany) to slightly
higher values (11.1% in Australia and 16.1% in Ireland),

intermediate values (22.2% in Belgium and 34.6% in

England) and very high values (63.9% in Canada and

80.5% in the USA) [5,6]. In 1996, Bergan affirmed that

in Southern California 15% of patients operated on for

varices as day cases were older than 65 years and that in

consequence of the progressive ageing of people phle-

bological DCS would include more and more elderly
patients [7]. We too reported an initial experience that

included in a total of 478 patients operated on for

varicose veins, 14% of patients over 65 years [8].

The aim of this retrospective study was to consider

our longer experience in varicose disease surgery in

elderly patients, with specific reference to their treat-

ment in a DCS regimen and to evaluate the problems

that the age of the patients gives rise to.
Table 1

Surgical operations for lower limbs varicose disease in day surgery

regimen (1993�/2002)

Operations Patients aged

]/65 years, N

(%)

Patients aged

B/65 years, N

(%)

Long Stripping of the great sa-

phenous vein

7 (7.1) 165 (15.9)

Below-knee stripping of the

G.S.V.

47 (48.0) 589 (56.9)

Crossectomy and varicectomy 11 (11.2) 134 (12.9)

Stripping of the external saphe-

nous vein

8 (8.2) 93 (9.0)

Perforator veins section 7 (7.1) 15 (1.4)

Varices stab avulsion 10 (10.2) 18 (1.7)

Skin grafting for ulcer 8 (8.2) 22 (2.2)

Total 98 (100) 1036 (100)
2. Material and methods

From January 1993 to December 2002, 2032 patients

underwent surgical interventions for lower limbs var-

icose disease in the Department of General Surgery of

the Second University of Naples. Of these patients, 312

(15.35%) were ]/65 years old. Among the elderly
patients, 214 (68.6%) were admitted to inpatient hospital

stay and 98 (31.4%) were treated in the DCS regimen. Of

the latter group (ranging in age from 67 to 77 years,

mean age 68.5 years), 76 patients (77.6%) were females

and 22 (22.4%) males. One thousand and thirty-six

(60.23%) of the 1720 patients under 65 years, were

treated as day cases.

All the patients were carefully examined before
surgery and preoperative investigations included routine

haemato-chemical tests, urine tests, ECG and chest X-

ray; the lower limbs examination was always supple-

mented with Doppler ultrasonography and in the last 5

years with colour Doppler ultrasonography. Further

preoperative diagnostic studies (echocardiography,

stress ECG, etc.) were carried out as requested by the

anaesthetist.
The day surgery (DS) exclusion criteria in the 214

patients who were treated as inpatients were clinical

and/or logistic. The clinical criteria in line with national
guidelines, included anaphylactic shock history, insulin-

dependant diabetes, previous fits or convulsions, bleed-

ing-risk, coagulopathies, myocardial infarction in the

previous 6 months, haemodialysis for chronic renal

insufficiency, psychiatric pathology, obesity (body

weight over 100 kg for men and 80 kg for women), or

an ASA 3 or 4 risk at the time of preoperative

anaesthetic assessment. Over anxious patients were

also admitted for surgery.
Local clinical criteria for exclusion from the DS

regimen included the presence of extensive bilateral

varices and complex re-operations for recurrent varices.

Logistic criteria for exclusion from DS were the distance

of the hospital from the patient’s house (�/50 km, or the

house on an island of the region) and the unavailability

of a person able to attend the patient on his home-

coming and during the immediate postoperative period.

All the patients signed an informed consent to DCS as

well as the specifics of the proposed operation.

The operations carried out in the DCS regimen, both

in the patients under 65 years and in those over 65 years,

are illustrated in Table 1. The study included patients

undergoing pinch grafts, made with whole thickness

fragments taken from over the pubic abdominal wall for

the treatment of venous stasis ulcers. The anaesthesia

used in the 98 elderly patients was: monoselective

intraspinal block in 17 cases (17.3%), block 3:1 accord-

ing to Winnie in 24 cases (24.5%), local anaesthesia in 57

patients (58.2%). In 18 later cases, the local anaesthesia

was combined with propofol e.v. drip.

All the patients were observed for a minimum of 3 h

postoperatively and were discharged according to the

Post-Anaesthesia Discharge Scoring System described

by Chung [9]. Every patient was given written instruc-

tions about what to do in the postoperative period and

phone numbers to call for medical advice if required. All

the patients were asked to return on the seventh post-

operative day for follow-up and redressing.



Fig. 1. Elderly patients operated on for varicose disease from January

1993 to December 2002 (first column: overall patients; second column:

day cases).
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3. Results

The causes of exclusion of the elderly patients from

the DCS regimen are summarised in Table 2. It appears

evident how general clinical reasons (61.7%), correlated

overall to concurrent pathologies (43.9%) with a fre-

quent and elevated anaesthesiological risk (ASA 3 and

4), have prevailed. However, in the 10-year period the

number of the elderly patients undergoing operations

for varicose disease increased constantly as well as the

number of the old patients treated in DCS regimen (Fig.

1).

For patients treated as day cases, the mean waiting

time for admittance was 5 weeks, with a range from 2 to

11 weeks. In 44 patients (44.9%), in addition to the first

attendance for routine tests, more attendance (up to

three maximum) for further diagnostic studies were

required by the anaesthetist at the time of the preopera-

tive evaluation. In 15 patients (15.31%), 3�/5 weeks

passed from the first attendances to the operation in

order for the treatment with drugs of concurrent

pathologies (seven patients with chronic bronchopneu-

monia; four compensations of diabetes mellitus; two

patients with severe hypertension). For the elderly

patients admitted for inpatient care the mean waiting

time was 12 weeks and the mean stay in hospital was 6

days.

At the statistical analysis, no significant differences

were found between the operations performed in the

elderly and the younger patients in consequence of too

high difference of the numbers (Table 1). However, in

the elderly group there was a lower number of long

(7.1% versus 15.9%) and below-knee (48.0% versus

56.9%) strippings of the great saphenous vein, and on

the contrary a higher number of perforator vein sections

(7.1% versus 1.4%), varices stab avulsions (10.2% versus

1.7%) and skin grafts for ulcers (8.2% versus 2.2%).

No complications occurred during the operations in

the DCS regimen. Among the 214 patients over 65 years

treated as inpatients, 12 were admitted from the day

unit. In these patients, day discharge was not possible
Table 2

Exclusion criteria from day surgery regimen in 214 patients over 65

years old undergoing operations for lower limbs varicose disease

Criteria N (%)

General clinical criteria 132 (61.7)

Concurrent pathologies 94 (43.9)

Anxiety 38 (17.8)

Local clinical criteria 58 (27.1)

Extensive bilateral varices 31 (14.5)

Complex re-operation for recurrence 27 (12.6)

Logistic criteria 24 (11.2)

Unavailability of car 4 (1.9)

Unavailability of attending persons 12 (5.6)

Patient’s house far from hospital 8 (3.7)
and so the hospital stay was prolonged because of

faintness on attempting to stand (four patients) or the

onset of serious anxiety about discharge from hospital

(eight patients). All these patients were discharged after
24 h.

Postoperative complications in the day-care patients

were minimal, including only three groin wound infec-

tions (3.06%). No patients required readmission for

general or local complications occurring at home during

the postoperative period.

Among the 214 patients treated as inpatients, 29

patients were discharged the day after the operation,
representing a further potential 13.6% for inclusion in

the DCS regimen.
4. Discussion

At present, day surgery is growing exponentially in

clinical practice. However, many still exclude elderly

patients from this approach to treatment. Nevertheless,

over the last few years, it has become clear that age itself

does not represent a contraindication for DCS when

good general health conditions are present [10].
Our 10-year experience seems to support the evidence

that varicose veins surgery is feasible in elderly patients

in the DCS regimen with excellent results. Of course, not

all elderly patients are eligible for DCS. A careful

evaluation of any concurrent diseases in these patients

is essential prior to acceptance for day surgery. This

influences the number of preoperative attendances

necessary for the completion of diagnostics. In our
experience, over 40% of the patients later enlisted in the

DCS regimen needed, after their first attendance, further

appointments before being considered operable as day

cases. This affects the organisational model and implies

both increased costs and the ability of patients to go to

the medical facilities more than once.

Careful selection of patients permits excellent results

[11]. The adoption of strict selection criteria has enabled
us to have no postoperative re-admissions for general or

local complications. These data confirm the results of

Chung et al. that showed that in elderly patients
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operated on as day cases the risks are above all

intraoperative and are particularly related to cardiovas-

cular complications and that elderly patients may have

even less postoperative complications than younger
patients [12].

In our experience, among the exclusion criteria for

elderly patients from DCS is anxiety which had a 17.7%

prevalence. The psychological condition of the older

patient who has to undergo surgery is a balance between

the wish of a short separation from their own family,

environment and habits with a guarantee of better

comfort and privacy*/a wish that implies a willingness
to shorten the hospital stay as much as possible*/and

the fear of being unwell far from hospital, particularly in

case of complications. It is important that this conflict is

taken into account both with the patient and with the

persons who accompany the patient and attend them.

The carers must be considered ‘‘reliable’’ for the post-

operative home care of the patient and also be able to

give the patient confidence [13].
Even with careful assessment, anxiety in eight patients

necessitated inpatient hospital stay for the night after

the operation. Wetchler affirmed that postoperative

overnight stay causes a 10% increase in the patient

satisfaction in any age group [14]. Mofidi et al. showed

that the need of protracting hospital stay till the night

following the operation for lower limb varicose disease

is significantly related to the age of the patients [15]. It is
therefore manifest that, in the absence of efficient home

care, postoperative overnight stay (23 h surgery) could

allow a reduction in the percentage of exclusions from

the DS regimen particularly for elderly patients.

Continuous surgical and anaesthetic progress as well

as the ever increasing knowledge about the physio-

pathology of elderly people have allowed and allow

elderly patients to undergo operations inconceivable
some years ago. This progress is evident as hospital stays

become shorter and shorter and allows an increase in

DCS which is both cost effective and achieves high

patient satisfaction levels. Our 10-year experience has

clearly pointed out not only the feasibility but also the
excellent results attainable through good organisation

for varicose vein surgery carried out in a day-care

surgery regimen on elderly patients.
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Abstract

The recovery care after ambulatory surgery is in a state of flux. There is increasing emphasis on rapid discharge home after

ambulatory surgery. Discharge after surgery should be based on clinical criteria rather than based on time. Recent studies suggest

that the insistence on oral intake and voiding before discharge is unnecessary and can delay discharge. This article reviews the recent

developments in the recovery process after ambulatory surgery.
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1. Introduction

The exponential growth in surgical procedures per-

formed on an outpatient basis has forced ambulatory

surgical facilities to be more efficient with respect to

rapid-turnover of patients. One of the important factors

in the success of ambulatory surgery is safe and
expeditious recovery and discharge home. Therefore,

assessment of patient needs and time spent in the

hospital is becoming an increasingly relevant issue

from both a clinical and cost standpoint. Unnecessary

delay in discharge reduces the effectiveness and effi-

ciency of an outpatient setting. On the other hand,

premature discharge from the hospital may increase the

incidence of readmission, postoperative complications,
and may have legal repercussions. Therefore, it is

necessary to assure a smooth transition to the home

setting.
2. Recovery process after ambulatory surgery

The time course of recovery after ambulatory surgery
can be divided into early or immediate recovery (occurs

in the postanaesthesia care unit [PACU]) during which

patients emerge from anesthesia and recover their
* Tel.: �/1-214-590-7259; fax: �/1-214-590-6945.

E-mail address: girish.joshi@utsouthwestern.edu (G.P. Joshi).
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protective reflexes and motor function; intermediate

recovery (occurs in the phase II unit) during which the

patient recovers coordination and physiologic function

and is considered ready for discharge home; and late

recovery (occurs after discharge from the hospital)

during which the patient recovers completely from

both anesthesia and surgery and is ready for routine
daily activities.

The recovery care after ambulatory surgery is in a

state of flux. The length and the need for PACU stay are

in question [1,2]. With improved anesthesia and surgical

techniques it is possible to have patients who are awake,

alert and comfortable in the operating room. This has

resulted in a trend towards transferring these patients

from the operating room directly to the phase II unit
(i.e. bypassing the PACU). This concept is known fast

tracking [1,2]. The process of fast tracking can be further

extended to the phase II unit stay resulting in an early

discharge home.
3. Discharge protocol

Traditionally, discharge from an ambulatory setting

has been time-based with ambulatory facilities requiring

a minimum mandatory stay in recovery. However, the

value of minimum stay requirements is questioned as it
may prolong the recovery process unnecessarily. The

American Society of Anesthesiologists (ASA) practice

guidelines for post anesthetic care state that a manda-

mailto:girish.joshi@utsouthwestern.edu


Table 2

Criteria for determining ability to bypass the PACU

Level of consciousness

Awake and oriented 2

Arousable with minimal stimulation 1

Responsive only to tactile stimulation 0

Physical activity

Able to move all extremities on command 2

Some weakness in movement of extremities 1

Unable to voluntarily move extremities 0

Hemo-dynamic stability

Mean arterial pressure B/15% of baseline value 2

Mean arterial pressure 15�/30% of baseline value 1

Mean arterial pressure �/30% below baseline value 0

Respiratory stability

Able to breathe deeply 2

Tachypnea with good cough 1

Dyspneic with weak cough 0

Oxygen saturation status

Maintains value �/90% on room air 2

Requires supplemental oxygen (nasal cannula) 1

Saturation B/90% with supplemental oxygen 0

Postoperative pain assessment

None or mild discomfort 2

Moderate to severe pain controlled with IV analgesics 1

Persistent severe pain 0

Postoperative emetic symptoms

None to mild nausea with no active vomiting 2

Transient vomiting or retching 1

Persistent moderate to severe nausea and vomiting 0

Score ]/12 required for fast tracking Ref. [6].

G.P. Joshi / J. of Ambulatory Surgery 10 (2003) 167�/170168
tory minimum stay is not necessary and that the length

of stay should be determined on a case-by-case basis [3].

Thus, there is a move away from time-based discharge

to clinical-based discharge [4].

Utilization of appropriate scoring systems allows the

patients to be safely discharged from the PACU (or

bypass the PACU) and to be discharged home [5�/7].

The modified Aldrete criteria are commonly utilized to

determine if the patient is ready for discharge from the

PACU to the phase II unit [5] (Table 1). The Aldrete’s

criteria have been further modified to evaluate the

eligibility of patients for fast tracking, which include

awake and oriented patient with stable vital signs

(hemodynamic and respiratory stability), minimal

pain, and minimal nausea and no vomiting [6] (Table 2).

The postanaesthesia discharge scoring system (PADS)

is the most commonly used tool to determine home

readiness [7]. This scoring system requires that the

patients have stable vital signs, can ambulate at

preoperative level, and have minimal postoperative

nausea and vomiting (PONV), pain, and bleeding, as

well as can tolerate oral fluids and void before being

allowed home. However, the need for mandatory oral

intake and voiding before discharge has been chal-

lenged. Recent studies report that 10�/20% of out-

patients can be discharged earlier if drinking and

voiding are eliminated from the discharge criteria [3,8]

(Table 3).
Table 1

Modified Aldrete scoring system for determining discharge from the

PACU

Activity : able to move voluntarily or on command

4 Extremities 2

2 Extremities 1

0 Extremities 0

Respiration

Able to deep breathe and cough freely 2

Dyspnea, shallow or limited breathing 1

Apneic 0

Circulation

Blood pressure 9/20 mmHg of preanesthetic level 2

Blood pressure 9/20�/50 mmHg of preanesthetic level 1

Blood pressure 9/50 mmHg of preanesthetic level 0

Consciousness

Fully awake 2

Arousable on calling 1

Not responding 0

Oxygen saturation

Able to maintain SaO2 �/92% on room air 2

Needs supplemental oxygen to maintain SaO2 �/90% 1

SaO2 B/90% even with supplemental oxygen 0

Score ]/9 required for discharge Ref. [5].

Table 3

Modified PADS for determining home-readiness

Vital signs

Blood pressure and pulse within 20% of preoperative value 2

Blood pressure and pulse 20�/40% of preoperative value 1

Blood pressure and pulse �/40% of preoperative value 0

Activity level

Steady gait, no dizziness, or meets preoperative level 2

Requires assistance 1

Unable to ambulate 0

Nausea and/or vomiting

Minimal: successfully treated with oral medication 2

Moderate: successfully treated with intra-muscular medication 1

Severe: continues after repeated treatment 0

Pain

Acceptable 2

Not acceptable 1

Surgical bleeding

Minimal: does not require dressing change 2

Moderate: up to two dressing changes required 1

Severe: more than three dressing changes required 0

Score ]/9 required for discharge Ref. [4].
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4. Oral intake before discharge

The insistence on tolerance to oral fluids before

discharge is probably due to concerns of dehydration
after discharge home. However, administration of oral

fluids to a nauseated patient may further increase the

incidence of PONV.

Schreiner et al. [9] compared the effect of mandatory

drinking to voluntary drinking prior to discharge from

hospital on the incidence of PONV and the time to

home-readiness in 989 healthy children. In the immedi-

ate postoperative period children were randomized to
one of two groups with one group requiring to drink

clear fluids prior to discharge (‘mandatory drinkers’)

whereas the other group was not required to drink

(‘elective drinkers’). Parents in the elective drinkers

group were instructed not to offer food or drink unless

the child asked for it. Except for the difference in this

discharge criterion, the two groups were treated simi-

larly. All children were allowed drink clear fluids until 2
h prior to surgery and were well hydrated intra-

operatively. The results of the study showed that 78%

of the elective drinkers chose to drink voluntarily before

discharge [9]. In this group, there was no difference in

the duration of stay between the children who chose to

drink and those who were discharge without drinking.

However, mandatory drinkers stayed in the PACU

significantly longer than the elective drinkers (mean9/

S.D., 1019/58 vs. 849/40 min). The duration of stay in

the day surgery unit was also longer in the mandatory

drinkers (mean9/S.D., 989/55 vs. 839/39 min). In the

day surgery unit, significantly fewer children in the

elective drinker group vomited (14 vs. 23%). Post-

discharge complication rate was similar in the two

groups with no patient requiring re-admission to the

hospital for dehydration or intractable vomiting. Ex-
perience with approximately 20 000 children undergoing

ambulatory surgery at the Children’s Hospital of

Philadelphia, PA has further verified the safety of

elective drinking prior to discharge [10].

Another large study (n�/726) evaluated the effects of

withholding oral fluids from adult outpatients before

discharge home [11]. These investigators also found that

patients who were required to drink fluids had a longer
hospital stay than those who were discharged home

without drinking. In addition, patients in the mandatory

drinkers group required more time to ambulation and

void. However, there was no difference in the incidence

of PONV between the mandatory drinkers and the non-

drinkers. The investigators conclude that eliminating

oral fluid intake from the discharge criteria can shorten

the hospital stay without any adverse effects [11]. Of
note, the patients in this study received large infusion of

fluids (20 ml/kg) intra-operatively, which has been

shown to reduce the incidence of postoperative nausea,

thirst, dizziness and drowsiness [12].
The ASA practice guidelines recommend that the

ability to tolerate oral fluids should not be part of a

routine discharge protocol but may appropriate for in

selected patients (e.g. likelihood of complications if
fluids are not taken) [3].
5. Voiding before discharge

Another criterion, which is currently being chal-

lenged, is the need for voiding prior to discharge.

Voiding has traditionally been considered a prerequisite
to discharge home because of the concern that patients

might develop urinary retention after discharge. Over

distention of the bladder due to urinary retention can

cause bladder atony and lead to significant renal

complications. Furthermore, recent studies recommend

liberal fluid administration in the intra-operative period

because of reduced incidence of postoperative complica-

tions (e.g. nausea, dizziness, and drowsiness) [12].
However, there is concern of increased incidence of

postoperative urinary retention with this practice.

There is increasing evidence suggesting that insistence

on voiding before discharge in all patients is unnecessary

and can delay discharge [3,8,13]. The incidence of

postoperative urinary retention in outpatients is re-

ported to be 0% after non-pelvic surgery under general

or local anesthesia, 4% after gynecological surgery, 18%
after hernia surgery and 25% after anorectal surgery [8].

These observations suggest that voiding before dis-

charge may not be necessary in patients at low-risk of

urinary retention (e.g. patients undergoing non-pelvic

surgery).

Pavlin et al [13] designed a study to evaluate the need

for voiding prior discharge after ambulatory surgery.

Outpatients were stratified into risk categories for
urinary retention. Patients at low-risk of urinary reten-

tion (i.e. non-pelvic or gynecologic surgery, n�/267)

were discharged home without being required to void.

Patients at high risk of urinary retention (i.e. history of

prior retention, hernia or anal surgery, n�/62) were

required to void before discharge. The patients in the

low-risk group were further randomized to receive high

intra-operative fluid administration (10 ml/kg bolus) or
low fluid administration (2 ml/kg bolus) [13]. Bladder

volumes were measured using ultrasound at various time

points in the postoperative period. They investigators

found that patients at low-risk of urinary retention can

be safely discharged home without the prerequisite for

voiding. This practice saved the recovery time by

approximately 75 min in 12% of patients [13]. They

also found that although liberal fluid administration
increased postoperative bladder volume, the incidence

of urinary retention or time to void was not increased.

However, patients at high risk for retention should
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receive perioperative fluids judiciously to avoid over

distending the bladder before they are ready to void.

The investigators conclude that in patients at low risk

of retention, voiding before discharge is unnecessary. On
the other hand, patients at high risk should have their

bladder evacuated if they are unable to void when

otherwise ready for discharge. All patients should be

cautioned to return to the medical facility if they are

unable to void within 8�/12 h of discharge. Patients at

risk of postoperative urinary retention include those

undergoing inguinal or anal surgery, patients with a

prior history of urinary retention and patients receiving
neuraxial anesthesia [13].

A large study of 1719 consecutive outpatients identi-

fied 30 patients who were at high risk for retention and

were unable to void despite fulfillment of other dis-

charge criteria [14]. These patients were discharged

home and followed-up home healthcare nurse. They

found that only three patients (10%) required catheter-

ization at home. These patients had undergone either
hernia repair or anorectal surgery under spinal anesthe-

sia. The investigators concluded that even high-risk

patients could be discharged home without voiding;

however, they need appropriate follow-up by home

nurses and catheterization if necessary [14]. Further-

more, the cost of providing homecare nurses must be

balanced against any saving from early discharge in this

patient population.
The ASA practice guidelines recommend that routine

requirement for voiding before discharge should not be

a part of a discharge protocol and may only be necessary

in selected patients (e.g. the type of surgery performed,

prior history of urinary retention and anesthetic techni-

que used) [3].
6. Summary

The use of specific criteria, which are simple, clear,

objective and reproducible provide reliable guide for

safe discharge of outpatients. Each institution should

modify the established criteria according to their patient

population, surgical case mix, and availability of nursing

care. Appropriate modifications of the current discharge
criteria based upon the recent literature should allow us

to discharge patients expeditiously without compromis-

ing their safety. It is important to recognize that home-

readiness is not synonymous with street fitness. There-
fore, patients should be given clear instructions and

cautioned against performing functions that require

complete recovery of cognitive ability.
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