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Editorial

In this edition of Ambulatory Surgery, we learn about
international practice, on the system and on the
specific level. In a Swedish nation-wide survey,
Jakobssen et al present the percentages of several
common operations that are done as ambulatory
surgery. Knee arthroscopy was scheduled as day
surgery in 74 /74 Swedish units, herniorraphy in
70/73 units and laparoscopic cholecystectomy in
34/65 units. In the U.K., Khan et al. present the
improved patient access, reduction in waste and
duplication of resources, and potential cost savings
that can accrue for inguinal hernia repair when

the patient chooses and schedules preoperative
assessment and surgery to be done on the same

day. Ratcliffe reviews the literature on cognitive
dysfunction after general anesthetics for ambulatory
surgery, and finds an earlier return to baseline
cognitive function in the sevoflurane and desflurane
groups, compared to propofol or isoflurane, though
this was statistically significant only in the first hour

of recovery.

In the specific reports, Emazabel-Yunta et al.

discuss a subarachnoid hematoma following

spinal anesthesia. Mariano et al. report that
supplementation rates for upper extremity blocks
are higher than with perivascular axillary blocks than
coracoid infraclavicular blocks, 52% and 20%, to
produce acceptable anesthesia. Of special interest is
the randomised, blinded trial performed by Ng et al.
These researchers find that the incidence of PONV
after laparoscopic cholecystectomy is reduced from
46—72% to 15-22% with the use of an improved
surgical technique, using 2=port needlescopic
surgery. With the improved surgical technique,

and thereby less surgical intrusion and postsurgical
discomfort, ondansetron does not significantly
reduce the incidence of PONYV.

We also want to remind all our readers to plan to
attend the 8th International Congress on Ambulatory
Surgery, in Brisbane, Australia on 3-6 July, 2009.The
program is being developed to present all attendees
with the latest information on science and practice

in all disciplines of Ambulatory Surgery — covering
surgery, anaesthesiology, nursing and management

issues. We welcome you to attend!

Beverly K. Philip MD
Editor-in-Chief, Ambulatory Surgery
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Effectiveness of Ondansetron to prevent
postoperative nausea and vomiting
in ambulatory two port needlescopic

cholecystectomy: a randomised controlled trial

Abstract

operative nausea and vomiting in patients following ambulatory two
port needlescopic cholecystectomy.

Methods: Consecutive adult patients undergoing ambulatory two port
needlescopic cholecystectomy were randomised to receive either a
single dose of 8mg intravenous ondansetron or nothing. The primary
outcome measure was the degree of post-operative nausea and
vomiting (score | to 4) at 4 hours after surgery.

Aim: To investigate the effectiveness of ondansetron in the relief of post-

Results: Patients’ characteristics in the ondansetron (O) group (n=40)
and the control (C) groups (n=41) were comparable.There was no
significant difference between O and C groups in the incidence of
PONYV (17.5%versus 22%,p=0.615) and median PONV score (| versus
1,p=0.226) at 4 hours after surgery.The post-operative pain score,
analgesia consumption and post-operative stay were also similar in
the two groups.Almost all the patients in both groups (97.5% versus
95.1%) could be discharged on the same day of operation.

Conclusion: The administration of 8mg ondansetron conferred no
additional benefit in post-operative nausea and vomiting.

Keywords: Needlescopic cholecystectomy; Post-operative nausea and vomiting.
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Background

Laparoscopic cholecystectomy (LC) has been widely practiced in
Hong Kong since 1990 and it is one of the most commonly performed
operations in current surgical practice [1]. Although access trauma is
much reduced compared with open cholecystectomy that requires
alarge incision, the conventional four port technique still leaves a
patient with significant post-operative discomfort [2,3.4]. The two
port LC was devised with the aim to decrease such discomfort, hence
a shorter hospital stay and recovery period. Our previous prospective
randomized controlled trial comparing two port versus four port

LC has demonstrated the benefit of reducing port site wound pain

in the two port group while the duration of hospital stay was similar
between the two groups [5]. Two port technique is modified using
needlescopic instruments, making the port site even smaller [6].
Recent reports in the literature suggest that post- operative nausea
and vomiting (PONV) are common distressing complications
following LC and it is a major factor in prolonging hospital stay
[7,8,9]. Ondansetron is a potent prophylaxis against nausea and
vomiting following chemotherapy [10] and its use for PONV has been
documented [11,12,13,14]. This study was performed to evaluate the
efficacy of ondansetron in preventing PONV following ambulatory
two port needlescopic cholecystectomy (NC) in a prospective
randomized trial. To the best of our knowledge, this is the first
prospective randomized trial comparing antiemetic prophylaxis of
PONYV following two port NC
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Patients and Method

Between August 2003 and May 2004, patients with symptomatic
gallstones or benign gallbladder polyp scheduled for elective
laparoscopic cholecystectomy were invited to join this study if

they fulfilled the following specified criteria: (1) clinically and
radiologically symptomatic gallstone disease, or gallbladder polyps
smaller than 1cm, (2) American Society of Anaesthesiologists (ASA)
grade Iand II, (3) age between 18 and 70 years old, (4) post-operative
home assistance was available. Patients were excluded in the study
according to the following exclusion criteria: (1) body mass index
greater than 28 [15], (2) history of upper abdominal surgery, (3)
impaired liver function test, (4) suspected biliary tree obstruction,
(5) concomitant pathology requiring additional surgical intervention,
(6) allergic to ondansetron, (7) two port NC was unsuccessful and

it included the addition of ports or conversion to open surgery. The
study protocol obtained approval from the local ethics committee and
written informed consent was obtained from all patients enrolled in

the study.

Randomisation was carried out at the end of the operation at the
time of gallbladder retrieval by computer generated random number
inside a numbered, sealed, opaque envelope. Patients were randomly
allocated to receive either a single dose of ondansetron 8mg given
intravenously or nothing immediately after randomisation.

All patients received a standardised anaesthetic technique using
isoflurane in the two hospitals. Under general anaesthesia and after
administration of intravenous prophylactic antibiotic (cefuroxime
1.5gm), surgery was performed with a standard two-port
needlescopic technique. In short, a 12 mm supra-umbilical port



and a 3 mm subxiphisternal port were created. 10mm operating
telescope and 3mm needlescopic instruments were used for
dissection. The cystic duct and artery were controlled with double
Tayside extracorporeal knots before division[6]. At least one specialist
surgeon who was familiar with the technique scrubbed up in the
operation theatre and was in charge of the whole operation. The
operating surgeon could decide on the use of additional ports or
conversion as appropriate. Each surgical wound was infiltrated with
0.25% bupivacaine at the conclusion of surgery.

Post-operatively, a team of surgeon and nursing staff who were
blinded to the study was responsible for managing these patients in
the day surgery centres. Oral dologesic, ibuprofen or intramuscular
injection of pethidine as required could be given for pain control.
An intravenous injection of metoclopramide at 10mg per dose
every eight hours could also be given for PONV as requested by the
patients. The independent surgeon could discharge the patients on
the same day when they were ambulatory and tolerated a normal
diet. Those patients who could not meet the discharge criteria were
admitted to hospital for further observation and management. All
patients discharged on the day of operation received a telephone
interview by an independent nurse one day after the operation. Any
major complications were recorded and appropriate medical advice
would be given to them if necessary.

The primary outcome measure was the degree of post-operative
nausea and vomiting at 4 hours after the operation. PONV was scored
according to a PONV scale from one to four (1= no symptoms, 2=
symptoms not requiring pharmacological treatment, 3=symptoms
relieved by pharmacological treatment and 4= symptoms not relieved
by pharmacological treatment). Post-operative pain at 4 hours was
scored using an unscaled 0-10 visual analogue scale (VAS) where 0
and 10 represent no pain and the most severe pain respectively. Other
outcome measures including the length of post-operative stay and
patient’s overall satisfaction with the surgery were also recorded.
Patient’s satisfaction was rated by a 1-4 satisfaction score(1= very
unsatisfied, 2= unsatisfied, 3=satisfied and 4= very satisfied).

Statistics

Several randomised prospective trials have studied the incidence of
PONV after LC. The incidence in the placebo arm varied from 46

to 72% [13, 16, 17]. It was estimated that a sample size of around

40 patients in each group was required if the expected difference in
the incidence of nausea and vomiting between the two groups was

at least 30 %, with a power of 80% at the 0.05 level of significance.
Categorical data were analysed with the chi square test or Fisher’s
exact test as appropriate. Continuous data were analysed by student’s
t-test if normally distributed or Mann-Whitney U test otherwise. All
data were analysed by Statistical Package for the Social Science for
Windows (SPSS version 10.0).

Results

81 patients were enrolled in the study from August 2003 to May
2004. Their ages ranged from 22 to 68 year old. 40 patients were
randomized to the ondansetron group (O) and 41 patients were
randomized to the control group (C). Demographically, there was

no statistically significant difference between the 2 groups (Table 1).
The incidence of PONV at 4 hours with a score greater than or equal
to 2 (i.e symptoms that might or might not require pharmacological
treatment) were 27.5% in the ondansetron and 39.0% in the control
group respectively (p=0.271). 7 patients (17.5%) in the ondansetron
group and 9 patients (22%) in the control group experienced
vomiting (p=0.615). Among those patients who experienced PONY,
only 5 patients (12.5%) in the ondansetron group and 5 patients
(12.2%) in the control group required pharmacological treatment.
The median PONV score at 4 hours was 1 (range: 1-4) in both groups
and no significant difference was detected between the two groups
(p=0.226). Both groups also had comparable mean operation times
(54.3+/-19.9 minutes in O group versus 57.9+/-23.3minutes in C
group; p=0.46). The mean post-operative pain score at 4 hours was
also similar in both groups (3.8+/- 2.1 in C group versus 3.9+/-

1.9 in O group respectively (p=0.774). The need for post-operative

Table I Comparison of baseline characteristics and outcomes between ondansetron group and control group.

Control group | Ondansetron group P value
N=41| N=40

Male : Female 13:28 15:25 0.584
Age — years Mean (SD) 49.2 (8.6) 48.6 (10.9) 0.760
Incidence of PONV with score 16/41 (39.0) 11/40 (27.5) 0.271
>or =2 (%)
No. of patients with vomiting 9 (22) 7 (17.5) 0.615
(%)
PONV score at 4 hours Median I (1-4) I (1-4) 0.226
(range)
Pain score at 4 hours Mean (SD) 3.8 (2.1) 3.9 (1.9 0.774
Need for post-operative 17/41 (41.5) 15/40 (37.5) 0.715
Analgesia (%)
Operation time (minutes) Mean 57.9 (23.3) 54.3 (19.9) 0.460
(SD)
Satisfaction score Median 4 (1-4) 4 (1-4) 0.996
(range)
No. of patients needing 2 (4.9) I (2.5) 1.000
overnight hospital
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analgesia was also comparable in both groups (37.5% in O group
and 41.5% in C group, p=0.715). Most patients in both groups were
highly satistied with the operation and the median satisfaction score
was 4 in both groups (range 1-4; p=0.996). All patients except 3
were discharged on the same day of operation (1 in O group and 2 in
C group). One patient in the ondansetron group had significant post-
operative pain in the day surgery centre and was observed overnight.
He was discharged the next day. One patient in the control group had
persistent low blood pressure and another patient had mild wheezing
after the operation. Both patients could be discharged the next day
after conservative management. No patients were readmitted. No
other major post-operative complication was detected in our study.

Discussion

With the increase in popularity of minimally invasive surgery in
past two decades and the constraints of tight budgeting in medical
care today, there is a tremendous growth in ambulatory surgery in
developed countries. However, it is estimated that about 30% of
patients will have post-operative nausea and vomiting [18,19] and
this is the major factor in prolonging hospital stay in ambulatory
surgery [7,8,9]. The actiology of PONV is multifactorial and it
includes patient factors, anaesthetic factors and post-operative
care [20]. In fact, laparoscopic surgery itself is a main risk factor
for PONV and its incidence can be as high as 72 % [17]. For
laparoscopic cholecystectomy, PONV may be associated with
stretching of the peritoneum due to CO2 pneumoperitoneum and
the gallbladder surgery itself [2]. Routine prophylaxis for PONV
remains controversial. One recent large and multicentre European
randomised controlled trial of post-operative nausea and vomiting
(n=5199) has recommended single antiemetic prophylaxis in
moderate risks patients and multiple antiemetics prophylaxis for high
risks patients for the prevention of PONV [21].

Among the antiemetic prophylaxis used worldwide, droperidol,
dexamethasone and ondansetron are the 3 commonly used drugs in
recent published English literature. Ondansetron is a highly selective
5-HT3 receptor antagonist and it is also a very potent antiemetic
drug with few side effects. Its effectiveness in prevention of PONV
following chemotherapy [10], surgery [11] and LC [12,13,17] is
well documented. Our previous prospective randomised controlled
trial [5] comparing two port versus four port LC has demonstrated
the benefit of reducing port site wound pain in the two port group
while the duration of hospital stay was similar in both groups. In
order to minimise the effect of PONV, we used ondansetron as the
antiemetic prophylaxis to conduct the first prospective randomised
study comparing PONV in two port NC. There are some limitations
in this study. We have tried to minimise the impact of patient factors
in PONYV by setting out the inclusion criteria and only good risk
patients are recruited for ambulatory surgery. Patients could enter
the randomisation process only if successful two port NC was
performed. Patients with extremes of age and high body mass index
(>28) were excluded from this study. In reality the surgery is usually
performed for a heterogeneous group of patients especially the obese
patient who has a higher incidence of symptomatic gallstone. Patient
history of motion sickness is not recorded in this study and this is
one of the important factors affecting PONV. Although we have
standardized the anaesthetic technique using isoflurane, there may be
minor differences in practice of the anaesthetic technique in the two
hospitals as 2 groups of anaesthetists were involved in this study.

Based on the results of published ondansetron trials for LC
[13,16,17,22], the incidence of PONV has ranged from 46 to 72 %
in control groups and 32 to 64% in ondansetron groups. In our study,

our reported incidence of PONV is low compared with other studies.

30

The incidence of PONV at 4 hours after surgery was 27.5% in the
ondansetron group and 39.0% in the control group. The incidence

of PONV requiring pharmacological treatment was even lower
with12.5% in ondansetron group and 12.2% in the control group.
The median PONV score at 4 hours was 1 (range 1-4) in both groups.
Hence no beneficial effect was observed in the ondansetron group for
prevention of PONV. We speculate that this may be due to the short
duration of operation time which can effectively reduce the incidence
of PONV.The median post-operative hospital stay in this study was
even better than that (1Vs 2 days) reported in our previous study [5]
using a similar 2 port technique for LC.The reason behind this may
be due to better patient selection in this study. Our results suggest
that this is a negative antiemetic prophylaxis trial. Both groups of
patients have similar demographics. However, there was no significant
difference in the incidence of PONV, PONV score, pain score, need
of post-operative analgesia, operative time and patient satisfaction
score. Moreover, almost all the patients (78/81) in both groups

could be discharged on the same day of operation. In conclusion,

the prophylactic administration of 8mg ondansetron following 2

port needlescopic cholecystectomy confers no additional benefit in
good risk patients in terms of post-operative nausea and vomiting,
Moreover ambulatory 2 port NC can be performed in good risk
patients with high patient satisfaction.
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The Walk In Walk Out hernia clinic: A study of

its cost effectiveness

Abstract

thetreatment of routine operations such as hernias.VWe have assessed

InWalk Out“ (WIWO) hernia clinic as compared to day case or
inpatient herniorraphy under general anaesthesia.

Background: There is a significant amount of wastage and duplication in

the cost savings of elective inguinal herniorraphy performed in a “Walk

Methods and Results: This study includes | 106 patients listed for
elective inguinal herniorraphy. 44.9% either did not attend or their
operation was cancelled. There is a potential saving of approximately
£700,000 per year by using the WIWO clinic protocol.

Interpretation: The WIWO protocol if followed for the majority of
abdominal wall hernias could show very significant financial savings.

Keywords: Inguinal hernia; Herniorraphy; Local anaesthesia;Walk in walk out clinic; Cost effectiveness.
Authors’ addresses: Dept. Surgery,Central Middlesex Hospital, NWLH,Acton Lane, NW10 7NS, London, U.K.
Corresponding author: R.P.Bhutiani Tel: +44 (0) 7762137050 E-mail: bhutiani@aol.com

Introduction

In the current environment, when the majority of National Health
Service (NHS) Trusts are in heavy debt, it is imperative that we find
ways to provide safe, efficient, cost effective and patient centred
healthcare. A significant amount of resources are wasted because
anumber of patients either “Do Not Attend” (DNA) or their
operations are cancelled due to bed shortages, restricted theatre
time, emergencies admitted the night before, or they are found to be
unfit on the day of surgery (Table 1) and due to poor organisation.
Although inguinal herniorraphy under Local anaesthetic (L.A) has
been shown to be associated with quick recovery, fewer complications
and improved patient satisfaction, less than 10% of the operations are
carried out under L.A in the NHS.

Nearly 120,000 new groin hernias are diagnosed every year in

England. Almost 80,000 are referred to hospitals and 40,000 are

advised against surgery due to high co-morbidity (patients who are
likely to occupy inpatient beds).[1] In a normal case scenario (Fig 1)
a patient makes a minimum of 3 hospital visits and waits an average
of 41-53 weeks (time from first visit to general practitioner to time
of surgery) for herniorraphy. In our WIWO hernia clinic [1] we have
reduced this into a two-step procedure (Fig 2) and by allowing the
patient to choose their own date of operation to fit in with their life
and work, we have reduced the DNA/ Cancellation rate from 44.9%
to <3%. The patients in the WIWO clinic have their consultation and
operation in one single visit and leave the hospital 2—3 hours after
operation. They do not need a regular follow up but have open access
to the surgeon through his secretary. This reassures the patient and
allows the surgeon to keep a check on his complications.

NORMAL SCENARIO
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WIWO HERNIA CLINIC

PATIENT SEES GENERAL PRACTITIONER

PATIENT SEES SURGEON
HAS OPERATION, GOES HOME

Figure 2

Patients and Methods

In this retrospective study, we examined the hospital records and
operation notes of all adult patients (age 16 years+) who were given a
date for inguinal herniorraphy between 1st March 2005—

28th February 2006. We have studied the cost of inguinal
herniorraphy under general anaesthetic (G.A) as a day case and as an
inpatient as compared to the operation under local anaesthetic (L.A)
in the WIWO hernia clinic. The type of treatment was the choice of
the individual patient in conjunction with their general practitioner. A
record was made of the DNA/ Cancellation rates in the three groups
and its financial implications. Data was collected from the computer
generated data sheets and operation notes of all the patients. The
perspective used in the cost analysis was from the financial officer

of our Ambulatory Care and Diagnostic Centre (ACAD) and all the
concerned departments involved. The costs of drugs and resources
were calculated based on the actual acquisition cost to the centre.
These included costs of pre-operative outpatient consultations,
investigations, preassessment clinics; anaesthetic sessions,
anaesthetic drugs and consumables, postoperative stay and follow up
consultations. The cost of the pre-assessment clinic was calculated on
the basis of investigations done, nursing and junior doctor’s time and
resources used.

Results

A total of 1106 patients were given a date for inguinal herniorraphy.
497 patients (44.9%) of the total, cither DNA or were cancelled on
the day after admission for various reasons (Table1). The remaining
609 patients underwent a standard tension free mesh repair. 122
patients were treated in the WIWO clinic, 173 under G.A as a day
case and 314 under G.A as inpatients. The patients operated on as
inpatients stayed an average of 1.5 nights (Table 2).

The total cost of inguinal herniorraphy in our trust as a day case under
GA is £1440. The same operation as an inpatient cost £1890 (£1440+
£450). £ 450 is the average cost of an extra stay of 1.5 nights @ £300
per night. In the WIWO clinic the total cost is £1029 (Fig 3).

Table | Reasons for cancellations.

Anaesthetist not available/sick |

Changed date admission (admin) 140
Error in input 54
Operation not required 3
Patient “DNA” 44
Patient already treated 5
Patient cancelled TCI 129
Patient not fit 77
Surgeon cancelled operation 3
Surgeon not available 24

Patient refused operation I

Session over run 7

No reason given I

Bed shortage 7

Further investigations required I

Total 497

We have recorded a financial saving of £411 per patient, when a
patient was operated on according to the WIWO clinic protocol, as
compared to when operated under G.A as a day case. This resulted
in a total saving of £50,142 over the year (£411 per patient x 122
patients). However, when compared to the cost of operation as an
inpatient, the savings totalled £105,042 (£861x 122).

Scrutiny of the operation notes of all the operated patients revealed
that 90% of the patients operated on as day cases or as inpatients
under G.A were suitable to have their operation in the WIWO hernia
clinic. If all these patients were treated according to the WIWO clinic
protocol, we estimate an additional potential saving of £308,247
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Table 2 Duration of inpatient stay.

Table 3 Cost of inguinal herniorraphy.

No. of patients Duration of stay Total no. of Cost
(days) bed days Outpatient clinic £177
246 ! 246 Pre-assessment with £128
38 2 76 investigations BREAKDOWN:
13 3 39 ECG £47,CXR £60,FBC /U & E £7,
6 4 24 PRHO £7 ,NURSE £7
| 5 5 Correspondence £17
5 6 30 AnaF:sthetlc session £65
/patient
2 ! 4 Anaesthetic con- £24
2 9 18 sumables
I 15 15 Recovery nurse £16
314 467 Bed used/ day £300
DNA/cancellation £703 (177+128+17+65+16+300)
cost
£2,000 £1,890
£1,800 -
£1,600 - £1,440
£1,400 O44.9%
£1,200 - £1,029 ]
£1,000 - _
£800 - _
£600 - .
£400 - _
£200 - .
£0 ; ; .
WIWO Clinic Daycase GA In patient b
_ 02.4%
Figure 3 Cost of hernia repair.  E—

(£243,663 from inpatient cases and £64,584 from day cases).

Total treated as day cases under G.A 173
Total suitable for WIWO clinic (90%) 156
Potential saving £414x 156 = £64,584
Total treated as inpatient 314
Total suitable for WIWO clinic (90%) 283

Potential savings £ 861x283 = £243,663

These real and potential savings shown above do not include the
potential cost savings of £349,391 (@ £703 per patient) from lost
revenue due to DNA/ Cancellation (Table 3). By giving the patients
the choice to decide the date of their operation, we have reduced the
DNA/ cancellation rate, from 44.9% to <3% in the WIWO hernia
clinic (Fig 4).

Discussion

Increasing demands on the hospital trusts to keep to targets and

stay within the confines of limited resources has forced the medical
profession to develop more efficient, cost effective and, above all,
patient centred treatment protocols for routine surgical procedures
of which inguinal herniorraphy is one of the commonest. It comprises
12% of elective surgical procedures in the UK and is one of the

six elective procedures with the longest waiting times. It has been
estimated that it costs the health service in England and Wales nearly
15 millions pounds per year2. Reducing the number of unnecessary
hospital visits, routine pre-operative investigations and allowing the
patients to choose the date of their procedure to fit in with their life
and work, is one significant way forward in making huge financial
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Figure 4 DNA cancellation rates.

savings for the NHS, without compromising patient care.

In 2005-2006, the majority of NHS Trusts have been in major
financial crisis with reported debts of up to 20 million pounds. There
have been job losses, bed closures, hospital closures and curtailment
of services. A significant amount of money is wasted when patients
DNA or are cancelled by the hospitals on the day of surgery. We

have shown that for routine procedures such as herniorraphy, if

the patients are given a choice of making an appointment for both
consultation and the operation, on the dates that best suit their life
and work, rather than being dictated to by the hospitals, the number
of DNA/ cancellations and its associated cost in wasted resources
can be reduced dramatically. Our study has shown that in our Trust
there is a potential to save approximately £657,638 in one year from
inguinal herniorraphy alone. If the same WIWO hernia clinic protocol
was adopted for other hernias such as umbsilical, para-umbilical and
epigastric and across all the NHS trusts, the savings could run into

millions of pounds every year.

In an extensive literature search, we have not been able to find any
publication giving a detailed breakdown of the costs involved in hernia
repair as a day case under GA and LA. Most of the studies point out
that hernia repair done under local anaesthesia is a low cost procedure
and is the most cost effective method though the cost saving differs in

different regions.

A study in Denmark by Callesen et al reported a cost reduction of
£160 per patient in inguinal hernia repair done under LA as compared
to the cost under general /regional anaesthesia. The authors, as

in our study, reported an average of £50 savings per patient by
avoiding unnecessary routine pre-operative investigations.[3] We



have in addition dramatically reduced the DNA/ cancellation rate
from 44.9% to <3% by giving the patients the choice of fixing the
date of their operation. This has very significant potential financial
implications.

In Belgium Van den Oever R and Debbaut B reported that the

mean treatment cost of inguinal herniorraphy was 53,704 BEF for
inpatients as compared to 30,510 BEF , as a day case under G A and
27,501 BEF for outpatients under LA. This shows nearly 10% savings
for inguinal herniorraphy under LA as compared to day case under
GA and 49% compared to under GA as an inpatient. [4]

Song D et al in the USA reported an extensive study comparing the
cost of inguinal herniorraphy under LA and under GA.They have
shown a significant difference in total anaesthetic costs which were
$132.73 +/- 33.80 in the LA group as compared to $172.67+/-
31.03 in the GA group. [5] However this study did not compare the
total cost of the operation. In addition, the authors used intravenous
propofol sedation in patients undergoing inguinal herniorraphy

under LA. This we feel is un-necessary and requires the presence of a
qualified anaesthetist in the operating theatre, a cost that we have been
able to save, as the surgeon himself induces the nerve and infiltration

block.

Studies done at the British Hernia Centre in England also show that
the direct and indirect costs of anaesthesia for inguinal herniorraphy
are lowest when using local anaesthesia with or without sedation. [6,
7] However, no details of the costs were mentioned.

Our study concurs with the work of Sanjay et al.[8] in that patients
with unilateral reducible inguinal hernia can have their hernias
operated in the WIWO clinic, irrespective of their ASA status.

Our study has shown significant cost savings and potential savings
for inguinal herniorraphy, when performed according to the WIWO
clinic protocol. If other abdominal wall hernias such as umbilical,
para-umbilical and epigastric are repaired the same way, there is a
potential for saving of millions of pounds.

Conclusions

Herniorraphy performed according to the WIWO hernia clinic
protocol, is patient centred, extremely cost effective and is suitable
for the majority of patients with significant co-morbidities who would
normally occupy acute inpatient beds. This protocol if repeated across
all the NHS trusts and for the majority of abdominal wall hernias
could show very significant financial savings and release inpatient

beds.
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AMBULATORY SURGERY

The Effect of General Anaesthesia on
Post-operative Cognitive Function in the

Ambulatory Setting: A Literature Review

Abstract

This review focuses on the post-operative recovery of cognitive

function following general anaesthesia in day case surgery.A MEDLINE
and bibliography search of the current literature revealed 41 articles

that were included in this analysis. The effects of the inhalational agents
sevoflurane, desflurane and isoflurane along with intravenous propofol
were examined.An earlier return to baseline cognitive function was found
in the sevoflurane and desflurane groups though this was only statistically
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significant within the first hour of recovery. However, these agents were
associated with considerable nausea and vomiting when compared to
propofol. Post-operative cognitive dysfunction in the elderly undergoing
ambulatory surgery was also addressed in this review. Current evidence
on this subject appears limited, though there is some data suggesting a
link between the two..
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Introduction

There have been a number of studies reporting that following surgical
procedures under general anaesthesia (GA) many patients experience
significant delays in regaining full cognitive functions, notably
learning, memory, attention, concentration and verbal capabilities.
[1] There appears little doubt that a definite decline in neurological
ability occurs following GA, yet the degree of functional decline and
the speed of recovery has considerable inter-patient variability and
may also be associated with the type, depth and length of anaesthesia
as well as the surgical procedure itself.

The extent of cognitive deterioration following surgery has a
significant impact on the health of the patient during the immediate
post-operative period and is associated with prolonged hospital
recovery, greater morbidity and delays in functional recovery.[2]
This is of considerable importance for patients admitted for day case
surgery and for those considered more vulnerable to the effects of
anaesthesia, i.e. the elderly. This review focuses primarily on these
two subsets of patients and systematically examines the evidence for
and the extent of cognitive deterioration in these groups.

Methods

A MEDLINE search of peer reviewed, published, full text articles in
the English language between the years of 1980-2007 was performed.
Papers examining the cognitive effects of the inhalational anaesthetic
agents sevoflurane, desflurane and isoflurane were identified by using
search terms including, but not limited to: cognitive function, post-
operative cognitive decline, general anaesthesia (including listing the
aforementioned anaesthetic agents), day case surgery and ambulatory
setting. Additional methods of accessing articles were through
reviewing the bibliography of the relevant articles.

Papers included in this review required a study size of at least 20
subjects who had their cognition assessed pre-operatively and
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post-operatively using one of the acknowledged cognitive tests (eg.
digit-symbol substitution test, mini mental state, cognitive failings
questionnaire). Articles analysed in this review include randomised
control trials, observational studies, previous review articles and case
control studies.

Exclusion criteria included anaesthetics in the paediatric setting,
studies in which patients stayed in hospital for longer than one night
post-operatively and those involving only single subjects i.e. case
reports and case series.

General Anaesthesia in
Ambulatory Surgery

In an cra where many elective procedures are being performed in day
case units, delays in patients regaining full mental capacities following
general anaesthesia has significant implications for the viability of such
units. Advances in anaesthetics have seen the development of drugs
with a shorter onset, reduced duration of action and fewer side effects
[3]. Consequently it is expected that patients will achieve levels of
cognition in-line with their pre-operative state within hours of the
procedure and thus allow same day discharge to occur.

The short and long term effects of these newer volatile agents on
post-operative cognition have not been systematically reviewed.
Several studies report differences in the timing of and recovery

from GA depending on the anaesthetic used. While most suggest
patients achieve pre-operative cognitive function within hours of the
procedure some studies suggest that the effects may last much longer
than anticipated and affect a patient’s functional capabilities for several

days.[4]

Choice of anaesthetic agent and cognitive function
Propofol vs sevoflurane

Research in Italy [5] examined the post-operative recovery in patients
undergoing day surgery and anaesthetically maintained with either



propofol or sevoflurane. Cognitive function, assessed using the
digit-symbol substitution test (DSST) was significantly decreased at
60, 90 and 120 minutes post-operatively in patients given propofol.
Although this study only had a small sample size thus reducing the
reliability of the conclusion, similar findings of improved cognition in
patients given sevoflurane have been reported in a number of other
investigations.[6,7]

These results conflict with those of Larsen and colleagues who
compared the cognitive function in patients after remifentanil and
propofol anaesthesia to those given desflurane or sevoflurane. Those
subjects randomised to the remifentanil / propofol arm were achieving
87% and 98% correct answers to DSST questions at 30 and 60
minutes respectively, whilst the sevoflurane arm only achieved 78%
correct answers at 30 minutes after termination of the anaesthetic. [8]

One should also be aware of a report by Sanou and colleagues which
found that up to three hours after cessation of propofol anaesthesia
patients still had a noticeable reduction in higher cognitive functions,
but by 6 hours levels had returned to the preoperative state. [9]

Propofol vs desflurane

Of the papers comparing the outcome after propofol or desflurane
anaesthesia two found a significant difference in post-operative
cognitive functioning, An investigation by Apfelbaum [10] found

that not only was recovery much faster in the desflurane group,

but subjects achieved higher psychomotor scores one hour after
anaesthesia compared to those given propofol. After one hour there
was no difference between the groups. These results were concordant
with the findings of an earlier study comparing post-operative
cognitive function using the same anaesthetic criteria. [11] Other
studies comparing the two agents have not examined the cognitive
impairment, but have concluded that desflurane consistently results in
amore rapid recovery after anaesthesia than propofol. [12,13]

Propofol vs isoflurane

Maintenance with propofol compared to isoflurane has also been
studied by a number of investigators. [3,14,15] Pollard [14] found that
psychomotor functioning in both study groups (i.e. those given either
propofol or isoflurane) had returned to baseline characteristics at 24
hours. However, in the immediate period following surgery propofol
was associated with an increased ability to maintain concentration

and speed in the cognitive tasks set. Similar outcomes have also been
demonstrated by Valanne. [15]

Sevoflurane vs desflurane

Studies comparing recovery following maintenance with either
desflurane or sevoflurane in the ambulatory setting have found
convincing evidence of more rapid recovery in those patients given
desflurane. [16,17] However, attainment of psychomotor function
following anaesthesia has produced less compelling evidence. A study
by Tarazi [18] examined the percentage of patients able to perform
DSST during the postoperative period. Sevoflurane was associated
with marginally better results, particularly in the first 15 and 30 mins
after termination of the anaesthetic, but later the differences were
considerably smaller and throughout the 2 hour post-operative period
examined there were no significant differences between the two
agents. These results are consistent with other investigations [16,19]
which also suggest that there is no significant difference in cognitive
dysfunction following anaesthesia with sevoflurane or desflurane for

day-case surgery.

Sevoflurane vs Isoflurane

It has been shown that for prolonged operations of greater than 1
hour, sevoflurane offers a faster recovery of cognition when compared
to isoflurane. [20,21]Yet, although not extensively investigated, this
recovery profile does not appear to be replicated in the ambulatory
setting. A recent study by Mahajan and colleagues examined the

cognitive recovery profiles of 71 elderly patients undergoing
ambulatory surgery and anaesthetised with either sevoflurane or
isoflurane. They examined the extent of cognitive impairment at
1, 3 and 6 hours post-operatively and concluded that there was no
statistical difference between the groups during this period. [22]

Other investigators have produced evidence to the contrary. The
Sevoflurane Multicenter Ambulatory Group, compared the recovery
profile of the two inhalational © 2008, International Association for
Ambulatory Surgery7 agents and found patients maintained with
sevoflurane performed better in the psychomotor tests at 60 mins
post procedure than those given isoflurane. [23]

Issues surrounding cognitive testing in the

ambulatory setting

Many of the tests used to measure the degree of cognitive
deterioration have considerable limitations which will affect the
degree of neurological impairment detected in the patient. With some
of the more simple tests employed in the studies, (DSST, MMSE),
there is the potential for patients to “learn” the correct responses.
This is the so-called “practise effect” which has been documented in
anumber of investigations. [24,25,26] Patients who are able to adapt
to the tests in such a way will appear to have higher levels of cognition
than suggested by the investigations.

Other issues affecting the test include variability resulting from
different examiners administering the test, time of day the test was
performed and distractions in the examining room, especially if
performed as a bed side test on the ward. [26] Consequently it has
been suggested that rather than using one single test, as was the case
in several trials reviewed [1,2,8,11], a test battery (i.e using multiple
cognitive function tests) such as that used in the ISPOCD study [27]
may be more appropriate.

This too however has been reported to have significant limitations.
The results of the ISPOCD study show that the degree of decline
detected in the population increased as the number of test parameters
increased. For example, when only one test was used the percentage
of patients found to have an element of cognitive decline was 0.6%,
whereas at five test parameters 29% of patients had detectable
cognitive impairments. [26] Thus as more parameters are included
there appears to be a greater likelihood of identifying at least one area
of cognitive deterioration.

Limitations of the studies

The conclusions made from these studies with regards to which agent
offers optimal post-operative cognitive recovery must be held with
some significant caution. Although many of the studies suggest some
form of cognitive decline occurs following surgery, the methods by
which the authors conducted their anaesthesia and the tests used to
measure cognitive deterioration varied quite considerably across the

papers reviewed.

1. The depth of anaesthesia induced and maintained for the procedures
may have a significant impact on the patient’s recovery profile. [28]
Several trials [1,2] used the bispectral index (BIS) to ensure that all
groups studied were anaesthetised to the same comparable depth.
This will assist in the post-operative period when comparing the
effects of the anaesthetic. Many other studies [8,10,11,16,22]

did not use such methods to rule out confounding factors and
consequently the conclusions offered by these papers may not be as
accurate or indeed as viable as others.

2.The lack of a universally accepted method of measuring cognition
means that the authors used tests with somewhat different
sensitivities. There has been extensive research into the DSST
with regards to its efficacy [29,30] and consequently it was used
as the main method of cognitive evaluation in several papers.
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Table | Early, intermediate and late cognitive effects of anaesthetic agents used in the trials analysed in the review.
(Prop = propofol, sevo = sevoflurane, remi = remifentanil, des = desflurane, iso = isoflurane).

Study Maintenance Cognitive Cognitive Cognitive Conclusion
anaesthetic used | effects early effects effects late
(30 min) intermediate (>60 min)
(60 min)
Peduto [5] Prop vs sevo Sevo better Sevo better Sevo better Sevo better
Raeder [6] Prop vs sevo Sevo better No difference No difference Sevo faster up to 60
min
Wandel [7] Prop vs sevo Sevo better Sevo better Sevo better Sevo better
Larsen [8] Remi vs sevo vs des | remi<des<sevo No difference Remi faster up to 60

min

Apfelbaum [10] Prop vs des Des better No difference No difference Des better up to 60
min + more rapid
recovery

Song [12] Prop vs des Des better Des marginally No difference Des better up to 60

better min

Van Hemelrijck [13] | Prop vs des Des better Des better No difference Des better up to 60
min

Pollard [14] Prop vs iso Prop better No difference No difference Prop better in early
stages

Valanne [15] Prop vs iso Prop better Prop better Prop better Prop better

Nathanson [16] Sevo vs des No difference No difference No difference No difference

Wellborn [17] Sevo vs des No difference No difference No difference No difference

Tarazi [18] Sevo vs des Sevo better No difference No difference Sevo better in early
stages

Mahajan [22] Sevo vs iso No difference No difference No difference No Difference

Philip [23] Sevo vs iso Sevo better Sevo better No difference Sevo better in early

stages

[8,16,23] Nevertheless a number studies measured their outcome
by different means (Maddox WingTest,[10,14] Mini mental state
exam [1,2,22]). There exists a possibility that the findings of one
study using, for example the MMSE may not have been replicated if
another, more sensitive test had been employed; thereby suggesting
that the results may be more dependent on the measuring tool used

rather than the anaesthetic regime implemented.

3. Within individual studies the method for induction was maintained
as a constant, however inter-paper differences in drugs used to
induce anaesthesia showed some considerable variability which may
lead to a difference in the final outcome of the paper. Similarly, the
residual effect of drugs required as premedication or for use intra-
operatively may influence the post-operative cognitive recovery in
certain patients. [3]

Neuropsychological testing for cognitive deterioration
— does statistical difference equate to clinical
significance?

The question remains, therefore, whether cognitive function needs to
be formally assessed as a routine measurement of fitness for discharge.
Currently it is not standard practise to assess neurological function
following general surgical procedures. Following operations in the
ambulatory setting, most patients are discharged within 6 hours of
the operation. Neurological testing in the studies outlined above have
shown that regardless of the anaesthetic used, there appears to be
some form of statistical decline in cognition in the immediate post-
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operative period.Yet by one hour following surgery the studies report
little, if any difference between the anaesthetics used.

One may infer from this that early statistical differences (i.e. within
the first hour), although interesting to note and potentially useful in
pre-operative planning, should not significantly affect patient care
plans or discharge times.

Anaesthetic Implications

Post-operative recovery following general anaesthesia needs to take
into account numerous factors including post-operative nausea and
vomiting, analgesia, time spent in PACU and time to discharge. The
success or otherwise of the anaesthetics used in the studies has been
analysed solely on the basis of post-operative recovery of cognitive
function. Consequently the implications drawn from these studies
relate purely to the ability to fully regain mental capabilities after
general anaesthesia.

The ideal anaesthetic for day case surgery must not affect mental
capabilities for long periods of time. The use of volatile agents that
have a lower solubility and thus are more rapidly eliminated from
the body leading to a decreased exposure to the anaesthetic appears
to have some correlation to the recovery of cognitive function. The
papers suggest that sevoflurane and desflurane, both of which have
relatively low solubilities, have favourable cognitive effects over

isoflurane (higher solubility) and propofol.

Although the inhalational agents provide an earlier return of cognitive




function, they are associated with considerable nausea and vomiting
when compared to propofol.[3] A balance must be found between
drugs that provide a rapid recovery of post-operative cognition with
those that have minimal side effects. Additionally, in the current
climate of unprecedented financial attention being paid to the NHS
and where rapid turnover of patients is a fundamental to hospital
outcome, anaesthetists need to be aware of the costs associated not
only with the agents themselves but also those incurred by prolonged
hospital stay following surgery.

The studies offer statistical evidence that sevoflurane and desflurane
offer equal and superior outcomes to isoflurane and propofol.
However these advantages appear exclusively limited to the
immediate (<1hour) post-operative period. The clinical implications
of this would therefore appear much less significant considering that
very few patients would be discharged within this time period.

Post-operative Cognitive Dysfunction
in the elderly population undergoing
minor/ambulatory surgery

Post-operative cognitive dysfunction (POCD) is defined as a decline
in mental capabilities such as concentration, memory, perception and
problem solving abilities which last for weeks or months following
surgical procedures.[31] The risk of developing POCD appears closely
related to increasing age and type of surgery. Numerous studies

have shown significant associations between cardiac surgery and the
development of POCD in the elderly population. More recently this
link has been extended to major non-cardiac surgery and there exists
extensive reviews of these subject areas. [32,33] The development

of POCD after ambulatory surgery, although not as extensively
investigated, has also produced some viable evidence which, until
now, has not been collated and reviewed.

A recent study by the ISPOCD2 investigators [34] enrolled 372
patients aged 60 and over who were admitted for minor procedures
involving either 1 night’s postoperative stay or same day discharge.

All patients underwent general anaesthesia. They found that at 7 days
and 3 months post procedure 6.8% and 6.6% of patients had some
form of POCD respectively. However, when examined more closely,
the incidence of cognitive failings at 7 days was significantly higher in
those patients who spent 1 night in hospital (Table 2). They suggested
that hospital stay significantly effects the development of POCD in the
immediate post-operative period. [34]

Table 2 Adapted from Canet J. et al Cognitive
dysfunction after minor surgery in the elderly. [34]

Incidence of POCD
Risk 7 days 3 months
All patients 6.8% 6.6%
Inpatient 9.8% 8.8%
Outpatient 3.5% 4.5%

Although these findings are consistent with others,35 the results must
be interpreted with caution. The apparent large difference between
the inpatient and outpatient incidence of POCD may not be a true
reflection on the development of cognitive decline but rather more
directly related to patient comorbidities and hospital factors. Those
patients in the same day discharge group were generally fitter than
their counterparts in the inpatient cohort; similarly patients were not
randomised into the two groups, the decision being left to individual

hospital protocols and the physician’s preference. [34] Consequently
direct comparisons and concrete conclusions are difficult to gain
with certainty from this trial. Nevertheless, it does highlight that
even after minor surgical procedures the elderly may still be at risk of
developing some form of cognitive dysfunction.

Rohan et al [36] also examined the effect of general anaesthesia

on the development of POCD in the elderly population (aged

273) undergoing minor procedures. Although patient recruitment
numbers were significantly lower than in the previous trial (30

cf. 372), the authors still found a significant increase in cognitive
deterioration in the first 24 hours following surgery; 47% of patients
had experienced POCD, compared to only 7% of the control group.
Clearly the small sample size of this study may cause the results to
be disproportionately high yet the close matching of the control and
study group combined with the strict adherence to guidelines [37]
relating to the measuring of POCD give the results some significant

strength.

The suggestion that cognitive decline occurs within the first 24 hours
post-operatively and may continue for up to 3 days has considerable
implications on the immediate care and advice given to patients.
However, there is also evidence to suggest that patients are capable
of full cognitive capabilities at the time of discharge from ambulatory

surgery. [38]

Cohen [38] compared patients admitted for day case surgery involving
either local or general anaesthesia and examined their post-operative
cognitive function prior to discharge. In contrast to the findings of the
previous papers, the authors found no clinically significant cognitive
deterioration in patients given either local or general anaesthetic and
concluded that patients could safely be discharged with full cognitive
function on the same day as surgery. These conclusions however carry
considerable caveats. Not only was the sample size particularly small
(20 patients) but the age range of the subjects was much broader

than in the previous papers (range from 21-45). The development of
POCD in middle aged patients has been shown to be much reduced
when compared to the elderly population [39, 40] which may account
for the low occurrence of cognitive failings in this study.

At 24 hours post procedure, Heath [41] produced findings in line
with the Cohen study in that there appeared to be no deterioration
in cognitive function in their cohort of patients undergoing surgery.
There was however a detectable difference at 1 and 2 hours after

termination of the anaesthetic.

The results from a study by Tzabar [4] appear to offer further
evidence of an apparent prolonged cognitive decline of up to 3 days in
patients receiving general anaesthesia for day case surgery. Cognitive
deterioration was measured by asking patients to fill in a cognitive
failings questionnaire during the 3 days following surgery. As the
answers to this survey required patients to individually complete the
forms at home, problems of patient apathy in correctly answering the
questions and potential for subjects to become confused or uncertain
as to the exact timing of events means that the accuracy of the answers
given may not be as high as other cognitive tests carried out under the

supervision of healthcare practitioners.

Anaesthetic Implications

The papers published appear to present conflicting evidence as to

the extent of POCD following ambulatory surgery. Whilst there
appears to be some evidence of a link between the two, the limited
number of trials specifically examining this area of anaesthesia makes
definite conclusions challenging, Similarly, significant problems of
patient recruitment and inconsistencies in the data collection methods
between each paper create difficulties in detailing with any certainty
the incidence of POCD in this group of patients.
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Nevertheless, the research indicates the potential for a link to exist
and consequently physicians should be cautious in their post-operative
care plans, particularly with regards to elderly patient discharge. The
possibility of POCD presenting late, (i.e. after 24 hours) suggests
that patients should be monitored for longer periods of time and their
mental state closely monitored for subtle signs of decline. The PACU
provides a suitable opportunity to assess these areas, yet the vast
number of methods available for testing cognitive function presents
problems in ensuring adequate assessment has been made.

The need to develop a standardised cognitive function test has already
been discussed. Such a test would identify those patients whose
cognition has been significantly impaired following surgery and thus
improve patient safety regarding discharge times and advice. It would
also allow further research into this area of anaesthetics to confirm or

refute the evidence as it currently stands.

Conclusions

Cognitive decline following anaesthesia in the ambulatory setting may
be significantly more prevalent that previously realised. It appears

that the inhalational agents offer a faster return to the pre-operative
cognitive state than their intravenous alternatives, yet the considerable
side effects of these drugs also need consideration. The need for close
post-operative observation of neurological decline in addition to
functional recovery needs to take place. Before policies concerning
the immediate care of ambulatory patients are significantly altered
further research into postoperative cognitive function needs to be
undertaken and methods of testing such variants standardised.

Post-operative cognitive decline in patients undergoing day case
procedures also requires further investigation. Preliminary studies
suggest there may be an associated deterioration in cognitive function;
however the papers are limited and provide conflicting evidence.
Nevertheless, the suggestion that POCD may develop up to and
beyond 24 hours post procedure should be taken seriously and
physicians and patients should be vigilant for subtle signs of cognitive

impairment.

Learning points

*  Inhalational agents offer superior cognitive recovery profiles
when compared to the commonly used intravenous agent

propofol

*  Sevoflurane and desflurane should be considered for ambulatory
surgery if rapid cognitive recovery is required amongst the
elderly population may also occur in the ambulatory setting

Future research

*  Anagreement needs to be made regarding which neurological
test is most appropriate to evaluate cognitive decline in the
immediate postoperative period

¢ Further research into POCD in the ambulatory setting is
required to determine the extent of the condition following

minor operative procedures
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AMBULATORY SURGERY

Day Surgery for knee arthroscopy, open hernia
repair and laparoscopic cholecystectomy

anaesthetic routine and practice:The Results
from a Swedish Nationwide Survey

Abstract

The aim of the present survey was to get an overview of anaesthetic
routines in Sweden for three specific cases: knee arthroscopy,
herniorraphy and laparoscopic cholecystectomy.A questionnaire was
sent to all anesthesiology departments in Sweden. Knee arthroscopy
was scheduled as day surgery in all, herniorraphy in 70/73 units and
laparoscopic cholecystectomy in 34/65 units. General anaesthesia was
the most common anaesthetic technique. Pain management was based
on paracetamol (acetaminophen)/NSAID/weak-opioid in 95% of units

Anaesthesia,

with intravenous opioid as inhospital rescue medication. Take-home
analgesics were provided by 71% of units, often including strong opioids.
Most common complaints on day |1-2 postoperatively were pain, emesis
and wound dressing problems. In conclusion, routines were uniform, but
pain is still a major problem, in spite of provision of adequate take-home
analgesics.

Keywords: day surgery, discharge, postoperative pain, analgesics, PONYV, survey.
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Introduction

Day surgery, defined as arriving and leaving the hospital on the day
of surgery, without overnight stay, has grown dramatically and now
accounts for the majority of numbers of performed operations in
Europe and North America, >60%. However, routines vary between

countries [1-3].

There are many reasons for the increased adoption of day care
surgery. Cost reduction is the most important driving factor. Other
important factors are also the development of minimally invasive
surgery and improved anaesthesia including drugs with rapid offset of
action. Also, it may be perceived by patients as an advantage to return
to home to a familiar environment as soon as possible. Especially
children and elderly are groups that may benefit from early/same day
discharge to recuperate in familiar surroundings [4,5]. Nevertheless,
early discharge calls for a vigilant plan to ascertain not only safety but
also adequate quality of care, e.g. management of pain and nausea and
rehabilitation.

The aim of the present survey was to gain an overview of current
clinical routines around three explicit surgical procedures in
adult patients: knee arthroscopy, herniorraphy and laparoscopic
cholecystectomy.

Methods

A Swedish national survey was sent to 92 anaesthesia departments
in Sweden, regarding their institutional routines at their day surgery
units. With this survey, an appended section included questions on
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three hypothetical procedurespecific patients’ cases. The study was
performed during February 2006 to April 2006. The study aimed
at patient routines for day surgery performed January — December
2005. Written reminders were sent three times to non-responders
followed by a telephone call if the questionnaire was still not

returned.

Ambulatory surgery was defined as elective surgery routinely
requiring some kind of anaesthesiology service intraoperatively,

not scheduled for in-house overnight stay. We wanted the answers
restricted to the general consensus of the day surgery unit(s). Most
questions had a multiple choice design part with an open subquestion
asking for additional information or comments. Several responses
could be given to the same question.

The three cases were:

¢ PatientA: A healthy man, 31 yrs old, undergoing knee
arthroscopy after a sports injury.

¢ Patient B: A man, 74 yrs old, ASA class I-II, undergoing
herniorraphy.

¢ Patient C: A woman, 53 yrs old, ASA class I-1I, undergoing
laparoscopic cholecystectomy.

Questions asked were aimed at whether this particular procedure was
performed as day surgery, the standard method of anaesthesia, and
routines for pain relief in the PACU and after discharge, regarding
type of drug, drug combinations, take-home drugs and prescriptions
provided. The same was asked about routines for anti-emetics.

In addition, rates of overnight admission and readmission to hospital



were inquired. For some questions more answers than number
of units are provided, as some units gave several alternatives. All
questions had the opportunity for the responder to give an extra
comment.

All data was entered into a computerized database by an independent
assistant and processed using the Statistical Package for the Social
Sciences (SPSS version 14.0). Only descriptive statistics were
performed including frequency counts, percentages, mean or median
value and standard deviation or range.To clarify the varying degree of
internal missing data, i.e. not all questions in the questionnaire were
responded to, the total number of answers and % of possible given
responses are provided, e.g. data on cholecystectomy are given as %
of units actually performing cholecystectomy.

Results

The overall response rate to the questionnaire was 88%, 81 of the
92 departments. Seventy-four units responded that they normally
performed knee arthroscopy as day surgery, median 100% (range
90—100) of cases. Only one centre answered that they more or

less routinely had the arthroscopy patients as in-patients. For
herniorraphy, 70 units normally performed this as day surgery, in
95% (range 30- 100) of their hernia cases, while three units had
in-hospital care only. Laparoscopic cholecystectomy was normally
performed as day surgery in 34 units and as in-house procedures in
31 units. The rate of day vs. in-house surgery varied between 0 and
100%. Seven units reported all laparoscopic cholecystectomies being

performed as day surgery (Table 1).

In 94% of units, an anaesthetist performed preoperative assessments.
At 60% of the units, preoperative assessments were performed prior
to arrival in the day surgical unit, while at the rest of units this was
done at the day of surgery most often just prior to anaesthesia start.
Anxiolytic premedication was provided in 38% of units, in a majority
of cases with a low dose of an oral benzodiazepine.

Knee arthroscopy was performed under general anaesthesia at 68 out
of 74 units and commonly maintained by inhalational anaesthetics.

Anesthesia method was local infiltration anaesthesia/peripheral
blocks alone was used only by 4 units, and spinal anaesthesia by two
(Table 1). For herniorraphy, anaesthesia techniques varied. Local and
regional blocks only was the preferred technique at 19 units, spinal
anaesthesia at 4 and epidural at one unit (Table 1). Laparoscopic
cholecystectomy was always performed under general inhalational
anaesthesia, sometimes combined with local wound infiltration or
intercostal block (Table 1).

Pain management was generally based on a multi-modal

approach, where 94% of units used a combination of paracetamol
(acetaminophen) and NSAID/ Coxib as basal pain medication.

Pain management was initiated prior to surgery with paracetamol
(acetaminophen ) at 95% and an NSAID at 73% or a Coxib at 15%
of units. Written guidelines for rescue pain medication based on pain
intensity assessments by VAS score was routine at 85% of units. Most
commonly set cut-off for rescue analgesia was aVAS of 33 (44%) or
34 (43%). Immediately postoperatively, classical strong opioids, IV
morphine or ketobemidone, were the most commonly used rescue
analgesics by 41 and 11 units, respectively. Tramadol was used on a
regular basis at 9 units and alfentanil at 4 units.

At discharge, patients were often provided with “take-home
medication” as well as a prescription for analgesics. Take-home
medication was provided for a median of 2 days, range 1-14, for

all three procedures (Table 2). A strong oral opioid was frequently
included in the “take-home-medication package” (Table 3).The
amount of oral opioids was 4 tablets for knee arthroscopy patients
reporting severe pain during recovery and 3 tablets for patients
undergoing herniorraphy and laparoscopic cholecystectomy,
respectively (Table 3). Prescriptions for analgesics were common after
all three procedures (Table 2), including a variety of drugs (Table 4).

Only 1in 5 units provided take-home and 3 in 5 units provided
prescriptions for anti-emetics (Table 2).

A regular structured follow-up system covering the first 30 days

after surgery including registration of major adverse events and
readmission was not standard. Twenty-seven units (34%) had a formal
follow-up of admission/readmissions (Table 5). Admissions and
readmissions rates were in average low, 2.2% (0-90%) and 1 (0- 3%)

Table 1 Routine for three surgical procedures results from the questionnaire survey.

Knee Inguinal Laparoscopic
arthroscopy hernia repair Cholecystectomy
(n=74) (n=70) (n=34)
Day surgery vs. In-hospital 74/1 70/3 34/31
surgery (no of units)
Preferred anaesthetic technique (number of units)
Regional Anesthesia
Spinal/ epidural 2/0 4/ 1 0
TIVA I5 6 I5
Inhaled GA 41 23 33
GA + local 6 I 0
Local anesthesia / peripheral 4 19 0
blocks
Combinations 7 17 2
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Table 2 Routines for pain medication following discharge.

Knee Inguinal Laparoscopic
arthroscopy hernia repair Cholecystectomy
Take-home only 15 25 9
Prescription only 19 8 5
Both 29 32 17
Anti-emetics take-home only I 3 5
Anti-emetics prescription only 4 3 3
Both 0 0 2
Table 3 Provision of strong opioids.
Knee Inguinal Laparoscopic
arthroscopy hernia repair Cholecystectomy
Opioids provided? (number of units)
No 40 30 19
Sometimes, “if needed” 34 27 I5
Routinely 0 13 6
Number of Tablets
Median (range) 4 (1-8) 3 (2-10) 3 (2-8)

respectively. The most common cause for admission/readmission
was severe pain for all three procedures, followed by micturition
problems in herniorraphy patients, PONV in cholecystectomy and
more extensive surgery for knee arthroscopy (Table 6).

At 40 percent of units, nurses acquired qualitative but not quantitative
information by telephone follow-up on day 12 after surgery.
Problems encountered were mainly related to pain and nausea,
related to perceived severity, incidence and number of units reporting
it (Fig 1). A common reply on follow-ups was that there were few
complications, and that good written information sheet was helpful
but could have been more extensive.

Discussion

The present survey of routines for 3 specific cases, displayed a

diverse picture, with practice varying considerably between units as
well as between surgical procedures. Both knee arthroscopies and
herniorraphy were predominantly performed as day cases. There was
a wide variability between units for hernia repair, while laparoscopic
cholecystectomy was routinely performed as a day surgery operation
in about 50% of units only. Our frequency data should of course

be interpreted with caution, as there are always limitations with
questionnaire surveys. We aimed at gathering as robust data as possible
by asking for numbers and proportions of surgical procedures from
institutional yearly statistics, and by asking that the anaesthetist in
charge of the day surgery unit to be responsible for providing accurate
information. Our results, showing a diverse adaptation of day-surgery,
are much in line with earlier studies and also with the figure provided
by the International Association for Ambulatory Surgery [1-3]). Our
figures are also coherent with official figures from the Swedish Health
Authority Board [6]. Knee arthroscopy was only rarely scheduled

for in-hospital care. Knee arthroscopy has been reported to be

safely and effectively managed and can even safely move out of the

day surgery unit into the office-based setting [7]. Herniorraphy was
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mainly performed as day surgery, but the estimated percentage varied
considerably between units and the reported routines for doing day
surgery laparoscopic cholecystectomy was far lower than figures from
the USA [1]. When compared to the figure of 83% reported from
Norway, which should be comparable considering general overall
health care similarities, our numbers were lower: however, it should
be taken under consideration that the Norwegian results are reported
from only one centre, specialized in laparoscopic surgery [8]. It is

not possible to make any firm conclusion from the present survey as
to why the adaptation of day surgery varies. Other authors have also
reported great variability in day surgery adaptation between both
different areas and hospitals in the same region [9].

General balanced anaesthesia was the most commonly used
anaesthetic technique in all three procedures. For elective knee
arthroscopy there are studies comparing general anaesthesia to both
regional anaesthesia and local anaesthesia only, supporting the use

of local anaesthesia without additional drugs for routine meniscus
resection or in combination with light sedation when needed (7,10).
For more complex procedures the failure rates with local anaesthesia
have been shown to increase [7]. The low use of regional anaesthesia
was a change from the results of an earlier Swedish survey from 1995
[11]. Selective spinal anaesthesia has been suggested as an alternative
for arthroscopic meniscus resections, but the 2-hour time to home
readiness may be considered as too long in many units [12].Two of
the reason for the common use of balanced general anaesthesia are
difficulties in predicting when local anaesthesia will be insufficient and
the rapid onset as well as fast recovery associated to modern general
anaesthetics, in line with the British routines [13].

For herniorraphy, more diversity was found in choices of routine
anaesthetic techniques. A number of different methods have been
suggested. Some studies advocate local anaesthesia with or without
add-on general anaesthesia [14,15]. Local infiltrational anaesthesia

is becoming increasingly popular, but is used as a main anaesthetic
only in a few units. Similarly to knee arthroscopy, spinal and epidural



Table 4 Drug choices for analgesics.

Type of surgery
Knee arthroscopy Inguinal hernia Laparoscopic Cholecys-
(n=74) repair (n=70) tectomy (n=34)
Analgesics
Take-home analgesics
Paracetamol 39 51 22
NSAID 36 39 I5
Coxib I I 2
Dextropropoxyphen 6 10 5
Codeine 5 7 0
Tramadol I 13 5
Oxycodone 0 I 7
Choice of strong opioid if needed (no of units)
Oxycodone 16 22 14
Morphine I 2 I
Ketobemidon 4 7 5
Prescription analgesics
Paracetamol 24 25 17
NSAID 34 23 20
Coxib I I 3
Dextropropoxyphen I 2 I
Codeine 6 5 0
Tramadol 12 13 7
Non-specified weak opioid - - 9
Ketobemidone I I 2
Oxycodone 3 4 I
Non-specified strong opioid 5 3

Table 5 Day surgery units recording unplanned admissions and readmissions.

Yes 27 (34%)

No 33 (42%)

Missing 19 (24%)

Specialty Admissions Readmissions
Surgery 4% (range 0-90%) 1% (range 0—3%)
Orthopaedics 2,8% (range 0-7%) 1% (range 0-2%)
Gynaecology 2,2% (range 0—11%) 1% (range 0—1%)

anaesthesia were uncommon. Spinal anaesthesia has been associated
with delayed discharge [16], as reported from two units in the present
study where this was an important reason for overnight admission.
Inhalational anaesthetic technique with an IV induction and the use

of laryngeal mask airway is a simple, safe and cost effective technique
allowing rapid discharge [17]. Laparoscopic surgery requires general
anaesthesia and intubation is still preferred although papers describing
positive experience from the use of laryngeal mask airway have been

published [19]. Unfortunately, we did not include more explicit
questions around other adjunct drugs in the perioperative period that
have shown to have major positive influence on recovery and patients’
satisfaction [20].

A pain management regime based on a combination of analgesics,

in accordance with abundant evidence-based recommendations,
improves efficacy and reduces adverse effects [21]. Both herniorraphy
and laparoscopic cholecystectomy are included in the PROSPECT
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Table 6 Readmissions.

Herniorraphy (noted by 19 out of 27 units):

Most important symptom causing readmission no of units
pain 5
micturition difficulties 4
bleeding 2
social issues 3
late hours 2
dizzyness I
PONV I
extended surgery I

Cholecystectomy (noted by 8 out of 27 units

Most important symptom causing readmission no of units
pain 3
PONV 4
extended surgery 2
fatigue I
late hours I
dizzyness I

Knee arthroscopy (noted byl 2 out of 27 units)

Most important symptom causing readmission no of units
pain 3
extended surgery 3
suspected infection 2
PONV 2
mobilisation difficulties I
extended spinal block I
dizziness I

library on procedure-specific pain strategies, and both include

local anaesthesia, paracetamol and NSAID as basis for the pain
management [22—24]. It was also reassuring to note that a majority
of units had routines both as to evaluation of pain and provision of
intravenous rescue analgesia while in hospital. Provision of take-home
medication was surprisingly common but the amount of tablets and
the selection of analgesics varied considerably. Even strong opioids
were, however, not uncommonly provided after hernia repair as well
as after cholecystectomy. This has been considered effective and safe
also in the ambulatory setting [25]. Still, admission/readmission was
frequently associated to pain and need for supplemental analgesia.
Structured follow-up was infrequent and it is therefore impossible
to evaluate perioperative care vs. outcome. Approximately 50% of
units had some form of nurse-performed telephone follow-ups on
postoperative day 1-2 providing more of qualitative than quantitative
information. Interestingly, in spite of the fact that patients to a large
extent received a take-home package of analgesics, often including
strong opioids, and that they were provided with a prescription
including weak as well as strong opioids, postoperative pain was a
common problem encountered on phone follow-up. It is of course
not possible to give any explicit reason for the commonly addressed

46

pain queries. The main pain problem is known to often occur

after discharge, when perianaesthetic analgesia has worn off and
patients begin to mobilise [26]. Contributing factors may be that

the information on how to take analgesics is often sparse, and yet of
great importance for patient treatment cornpliance‘The importance
of adequate and extensive information to the daysurgical patient has
been emphasised repeatedly and further improvements in patient
preparation and information indeed seem warranted [27, 28]. In
addition, postoperative nausea and vomiting (PONV) was a frequent
complaint at follow-up. Provision of take-home and or prescribe
anti-emetics was far more neglected than pain medication and
further efforts in the management of PONV should be taken. In fact,
PONYV was noted as an important reason for hospital admission and

readmission.

In Sweden 2005, day-surgery practice for the three procedures
studied varied; with knee arthroscopy and herniorraphy almost
routine as day-surgery while laparoscopic cholecystectomy was still
often scheduled as an in-hospital procedure in about 50% of units.
General balanced anaesthesia was the most common anaesthetic
technique but local anaesthesia with adjunct sedatives was becoming

increasingly popular for knee arthroscopy and herniorraphy. The
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awareness and attitude towards pain is reassuring, and take home
medication, including strong oral opioids when needed, is commonly References

provided. There is however room for improvement in structured
outcome follow-ups in order to evaluate and compare practices.
From the qualitative data gained on phone-follow-up improvement in
information around the overall postoperative course including clear
guidance for pain management, prophylaxis and treatment of PONY,
wound care and rehabilitation are warranted.
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Subarachnoid hematoma following spinal
anesthesia

Abstract

We conducted a survey on anaesthesia practise for ambulatory
surgery in The Netherlands with the purpose of identifying patterns
and comparing them to published recommendations. Overall response
rate was 69%. 97% of Dutch hospitals have ambulatory wards and

25% have dedicated operating rooms. Preoperative anxiolytic use is
relatively high, approximately 40%. Prophylactic anti-emetic use is low,
33% for laparoscopic cholecystectomy, but a further 33% of patients
require rescue treatment. Combination analgesic use is infrequent, with
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just one analgesic being used in more than 50% of patients.There is a
strong preference for both locoregional, 85% for upper limb surgery,
and neuroaxial techniques, 65% for lower limb surgery. However, use of
continuous peripheral nerve block catheters for pain control following
discharge is limited.We conclude that closer adherence to guidelines on
PONYV prophylaxis and greater use of multimodal approaches to

pain management would be beneficial.

Introduction

Spinal anesthesia is an anesthetic technique which is widely used in
daily clinical practice, offering to the anesthetist an alternative to
general anesthesia. The advantages of this technique with respect to
general anesthesia include a reduced risk of respiratory depression
and of pulmonary thromboembolism, a reduced incidence of deep
vein thrombosis and a very low mortality rate [1,2]. Nevertheless,
the technique is not without its risks and like all invasive techniques,
it can present complications such as lumbar pain, neurological
alterations and even death.

Neuraxial hematoma is a rare neurological complication whose
incidence ranges between 1:150,000 for epidural anesthesia and

less than 1:22,000 for subarachnoid anesthesia [2, 3,4,5,6]. These
incidence rates are approximations, since many hematomas are
minute and probably go clinically unnoticed. Also, the rates are based
on published data, suggesting that the magnitude of the problem is
likely to be underestimated [7, 8]. The severity of symptoms depends
on the magnitude of the compression that the hematoma exerts on
the spinal cord, and may even lead to death when blood diffuses
intracranially [5]. Clinical outcome depends fundamentally on rapid
diagnosis and the choice of an appropriate therapeutic strategy, thus
avoiding permanent neurological sequelac [9].

Case Report

A sixty year-old man, with no significant medical history came to
the Accident and Emergency Service of our hospital complaining
of bilateral pain in the area of the calves and headache six days after
an inguinal herniorrhaphy with intradural anesthesia. The patient
was referred to the hospital Anesthesia and Reanimation Service for
detailed examination and pain treatment.

The patient reported an absence of complications during
the immediate post-operative period following his inguinal

herniorrhaphy. Twenty four hours following surgery, continuous pain
began to develop in the region of the calves of both legs, which was
not relieved by postural changes. The patient did not report any motor
or sensory deficits, or sphincter dysfunction. Forty eight hours later,
bilateral lumbar pain began in the region of the sciatic nerve. The
patient experienced headache with tensional characteristics which did
not get worse upon remaining standing upright.

The surgical procedure, which was not performed in our hospital,
reported a single, atraumatic puncture with a 25 gauge pencil point
spinal needle (polymedic clinical elliptic shaped spinal needle).
Results from preoperative tests, including evaluation of coagulation
and platelet levels, were within normal limits. The patient was not
routinely taking any medication and antithrombotic prophylaxis

had not been administered. It was noted that the patent had spinal
anesthesia on two previous occasions; one for a herniorrhaphy and the
other for a hemorroidectomy, both without noteworthy incidents.

Upon physical examination, the patient was found to be fully
conscious, well-oriented in time and space, but experiencing pain.
The examination included: Normal cranial nerve function; conserved
motor force, no sensory alterations; slow but present bilateral and
symmetric reflexes; flexor, plantar cutaneous reflex; absence of
muscular atrophy. The patient complained of bilateral lumbar pain in
the territory of the sciatic nerve, as well as continual, bilateral pain in
the region of the calves, which was not relieved by postural changes.
Headache intensity was not increased by remaining seated or during
walking and did not change in nature upon lying down.

Since the patient did not fulfill the criteria for postdural puncture
headache (PDPH) and since pain appeared to be directly related

to the spinal anesthesia, we decided to carry out emergency
magnetic resonance imaging (MRI) in order to rule out the presence
of neuraxial hematoma. The results revealed the presence of a
subarachnoid hemorrhage localized at the level of L2-1.3 with an
anterior and left lateral disposition, surrounding the emerging left L3
and L4 segments. The L3 root in particular was found to be discreetly
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enlarged, and associated reactive-irritative meningeal embossing was
noticed.

The hospital Neurological Service was then consulted and it was
decided to admit the patient to hospital under the supervision of
the said Service for follow-up and treatment. Medical treatment
was initiated with anti-inflammatory and analgesic drugs. Blood
analysis revealed normal coagulation and platelet number. Four days
later, MRI was performed revealing ischemic lesions localized to
the frontoparietal subcortical zone, which were considered to be
normal in number for the age of the patient. At the lumbar level, we
saw cervical arthrosis, lumbar discarthrosis and intradural hematoma
localized anterior to the left lateralized horse tail, presenting mild
improvement with respect to that observed during the initial study.
The patient evolved satisfactorily during his stay, with symptoms
disappearing gradually. Seven days later, the patient was discharged.

MRI was performed one month later and revealed signs of multiple
degenerative discopathy with hypointensity of the diffuse signal
associated with all of the visualized lumbar discs, as well as mild loss
of thickness of the L1-L2 and L5-51 discs. Axial images revealed two
mild circumferential protrusions in the L4-L5 and L5-S1 spaces,
without evidence of latero-foraminal occupation or of spinal root
contact. The epidural space was found to be normal, without any signs

of hematic accumulations or hematomas.

Discussion

Spinal hematoma is a rare complication associated with subarachnoid
anesthesia. Three types of spinal hematomas have been defined on the
basis of their location: epidural hematoma (EH), subdural hematoma
(SH) and subarachnoid hematoma (SAH), the most common being
EH with an incidence of 1:150,000 following epidural anesthesia and
1:22,000 following subarachnoid anesthesia [4, 3]. Depending on the
chronology of the clinical course of events, these hematomas can be
classified as being acute, subacute or chronic.

Spinal hematomas appear more frequently in patients undergoing
platelet antiaggregation treatments, treatments with low molecular
weight heparin (LMWH) and also in the context of diseases involving
coagulopathy [9, 10,11]. Drug induced thrombocytopenia is
another of the factors associated with spinal hematomas [12]. The
development of a spinal hematoma following a so-called “clean”
puncture is rare, appearing more frequently in difficult [6,7] and
repeated [13] punctures. Such was the case described by Peiro [5] in
which the spinal hematoma was induced by repeated and traumatic
lumbar puncture, after which the patient died. Cases have also been
reported to be associated with lordosis, scoliosis, degenerative
changes in the spinal column, osteoporosis3, interventions by
paramedical personnel and Quincke-type spinal needles [6, 14].

Cases of spinal hematomas have been reported with pencil point
needles [16], as is the present case. Walsh et al.[5] reported the

case of a patient who following an atraumatic diagnostic puncture
developed a spinal hematoma. They attributed this to the laceration of
the spinal root veins during the puncture and the LMWH treatment
which commenced before the recommended 12 hours. However, in
almost 30% of reported spinal hematomas, the causal factor has not
been identified [6], as is the present case: subarachnoid hematoma
following clean, atraumatic, intradural puncture with a pencil point
needle, in the absence of antithrombotic prophylaxis and of diseases
which alter coagulation or medication which might increase the risk
of producing a spinal hematoma.

The symptomatology associated with spinal hematoma is not very
precise and may vary from persistent back pain to frank paraplegia
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[12]. It is caused by compression of the spinal cord or of the nerve
roots, which may lead to spinal ischemia. In very few cases, death

of the patient is the result of diffuse intracranial bleeding [17].

The appearance of symptoms may vary from as early as 2 min
following puncture to as late as 10 days post-puncture [14, 18].
There is one case where headache has even been reported 5 min

after puncture, the diagnosis of SAH being made with the help of
computer tomography [19]. Typical symptoms include spinal root
pain, lumbalgia, paraparesis, sphincter dysfunction [5] and headache
that do not fulfill PDPH criteria. In some cases, the symptoms

are not so clear cut, rendering the diagnosis quite difficult. When
headache follows an intradural puncture, differential diagnosis should
include: PDPH, migraine, headache produced by drugs [19], benign
intracranial hypertension, meningitis, pneumoencephalos, thrombosis
of intracranial veins [20,15], and subdural as well as subarachnoid
cerebral hemorrhages. The possibility of a spinal hematoma should
also be borne in mind, despite the very low incidence of this type of
complication. Early diagnosis is absolutely essential, since delayed
diagnosis worsens the prognosis and the possibility of recovery [6].
When spinal hematoma is suspected (on the basis of clinical criteria
and lumbar puncture antecedents), MRI should be performed
immediately. In many cases, CAT scans do not give conclusive results.
In contradistinction, MRI permits a diagnosis of hematoma, its
extension and the degree to which it affects the spine; it also permits
the detection of associated vascular lesions [21, 6]. It is important to
accompany a spinal MRI with a cerebral MRI, in order to rule out the
presence of an intracranial hemorrhage that could jeopardize patient
outcome.

In this patient, with the clinical suspicion, the antecedent dural
puncture and the detailed neurological exploration, we decided

to carry out MRI that revealed the presence of a subarachnoid
hematoma. The treatment of choice for spinal hematoma is evacuating
laminectomy. The rapidity of diagnosis and of application of the
corresponding treatment are directly related to the degree of success
of the subsequent neurological results. It is recommended not to delay
the treatment for more than 8 h [22] , although there are reports of
cases in which cord decompression was carried out 12 and 72 h later,
with complete recovery from symptomatology [6]. A number of cases
have been reported in which persistent headache following spinal
anesthesia that is resistant to traditional treatments may be indicative
of the presence of a subarachnoid hematoma [23]. NMR confirmation
is late.

There are cases in which surgical intervention is not necessary, since
clinical symptoms can be cured with medical treatment [6]. In the
present case, in the absence of significant clinical signs of spinal cord
compression, we decided to initiate medical rather than surgical
treatment, under strict neurological evaluation in the event of the
appearance of clinical signs of hematoma progression. A significant
clinical improvement was observed, accompanied by a progressive
reduction of the hematoma, as assessed by MRI in subsequent
examinations. In summary, subarachnoid hematoma is a rare
complication associated with spinal anesthesia. Taking into account
the appropriateness of the anesthetic technique and the absence of
coagulopathy or factors which might alter coagulation, the probability
of incidence of a subarachnoid hematoma, such as the present one, is
minimal. Early diagnosis by means of MRI following clinical suspicion
and the rapid application of the appropriate treatment are crucial for
the satisfactory recovery of the patient.



Figure I Lumbar MRl:subarachnoid hemorrhage.

Figure | Lumbar MRl:subarachnoid hemorrhage localized
at the level of L2-L3 with an anterior and left lateral
disposition.

Figure I Lumbar MRl:subarachnoid hemorrhage
surrounding the emerging left L3 and L4 segments. L3 root
is discreetly enlarged..
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Comparison of supplementation rates
for perivascular axillary and coracoid
infraclavicular blocks in ambulatory upper

extremity surgery

Abstract

Background and Obijectives: Efficacy of perivascular axillary block
(AXB) and double-stimulation infraclavicular block (ICB) techniques in
providing brachial plexus anesthesia have not been previously compared.

Methods: After IRB approval, we reviewed a regional anesthesia
database to compare supplementation rates for 141 axillary and 157
infraclavicular blocks.
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Results: Supplementation rates for AXB and ICB were 52% and 20%,
respectively (OR =2.57,95%CIl 1.61 —4.12). Conversion to general
anesthesia was infrequent in both groups although higher in the AXB
group (OR =6.78,95%ClI 1.05 —43.38).

Discussion: Although ICB has significantly higher initial success,AXB
provides reliable anesthesia when appropriately supplemented.

Introduction

Axillary and infraclavicular blocks have been used to provide
brachial plexus anesthesia for similar surgical indications [1]. Results
from previous studies comparing supplementation rates for nerve
stimulator-assisted axillary block (AXB) and infraclavicular block
(ICB) are conflicting [2, 3].

Perivascular AXB is an efficient multiple-injection technique
performed without electrical nerve stimulation; whereas the coracoid
ICB using a double-stimulation technique has a high degree of success
[4—7]. We performed this study to determine which of these two
approaches most consistently provides complete brachial plexus
anesthesia.

Methods

After IRB approval, we retrospectively reviewed the regional
anesthesia database of one staff anesthesiologist (ERM) from a
university hospital outpatient surgery center collected over one

year as part of an ongoing quality assurance (QA) project. Data
from patients who received perivascular AXB or coracoid ICB were
included. Nerve blocks were performed preoperatively using sterile
technique in a regional anesthesia induction area with 30 ml of 0.5%
bupivacaine + epinephrine 2.5 mcg/ml or 1.5% mepivacaine +
epinephrine 5 meg/ml.

Perivascular Axillary Block
With the shoulder abducted 90° and elbow flexed, the axillary artery
was identified in the proximal axilla. While palpating the axillary

pulse, 20 ml of local anesthetic (LA) was injected incrementally in a
fan-like perivascular distribution above and below the artery using
22-gauge B-bevel needles and 10 ml control syringes following
negative aspiration of blood [8]. Five ml of LA was injected within the
coracobrachialis muscle, and another 5 ml was infiltrated along the
medial aspect of the upper arm to anesthetize the intercostobrachial
nerve distribution for a total injectate volume of 30 ml.

Coracoid Infraclavicular Block

With the ipsilateral arm positioned at the patient’s side, a 22-gauge
insulated needle was inserted plumb-bob approximately 2 cm medial
and 2 cm caudad to the coracoid process with an initial stimulating
current of 1.0 mA, pulse width of 0.1 msec, and frequency of 2 Hz
using the landmarks described by Wilson et al (6). Upon elicitation of
a sustained motor response from the radial, median, or ulnar nerves at
<0.5mA current, 15 ml of LA was injected incrementally following
negative aspiration of blood. The remaining 15 ml of LA was injected
after a second distinct motor response from one of the previously-
mentioned nerves was elicited at <0.5 mA current.

Block Assessment

A complete brachial plexus block was defined as anesthesia of the
musculocutaneous, radial, median, ulnar, and medial antebrachial
cutancous nerves. Strength of elbow flexion and extension against
resistance assessed the quality of musculocutaneous and radial nerve
blockade, respectively. Pinprick sensation of the index finger, small
finger, and medial aspect of the forearm assessed anesthesia in the
distribution of the median, ulnar, and medial antebrachial cutaneous

nerves, respectively.
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Distal supplementation

For patients with incomplete anesthesia after 20 min, individual
supplementary nerve blocks (median, ulnar, radial, lateral
antebrachial cutaneous, or medial antebrachial cutaneous) were
performed at the elbow using nerve stimulation or at the wrist using
infiltration.

Outcome Measures and Statistical Analysis

Data were collected immediately post-procedure and on the first
postoperativeday (POD 1).The primary outcome of interest was

rate of supplementation following initial block placement. Secondary
outcomes included: rate of conversion to general anesthesia (GA),
patient satisfaction on a Likert scale (5=Outstanding to 1=Poor), and
whether or not patients would choose regional anesthesia again for
future surgery.

Descriptive statistics were used to summarize study data. Normality
was determined using the Kolmogorov-Smirnov test. Odds ratios
(OR) with 95% confidence intervals (CI) were calculated for
comparisons of supplementation and GA conversion. Statistical
analysis was performed using Student’s t test for continuous
normallydistributed variables or Pearson’s X2 test for categorical
variables (NCSS 2004, Kaysville, UT, USA) with p<<0.05 considered

statistically significant.

Results

Of the 298 subjects, 141 received AXB, and 157 received ICB.
Demographic data are displayed asTable 1.There was a higher
proportion of patients in the ICB group who underwent elbow
surgery (p<0.001) and received bupivacaine as their local anesthetic
(p<0.01) compared to the AXB group.

The rate of supplementation following AXB was 52% compared to
20% following ICB (OR = 2.57, 95%CI 1.61—4.12). The number of
nerves requiring supplementation for each block technique is shown
in Figure 1. Six patients following axillary block (4.9%) and 1 patient
following infraclavicular block (0.7%) did not achieve complete
anesthesia despite supplementation and were converted to GA (OR =

6.78,95%CI 1.05 —43.38).

On POD 1, 185 (62%) patients were successfully contacted via
telephone. Median patient satisfaction score was 5/5 with >95% of
patients reporting that they would choose a nerve block again for
future surgery for both groups.

Discussion

Patients who receive perivascular AXB are 2.5 times more likely to
require supplementation compared to coracoid ICB. Although AXB
may be efficient in terms of preparation time and equipment, ICB
using a double-stimulation technique has a significantly higher rate of
complete brachial plexus anesthesia following initial block placement.

Our findings are consistent with the results of Rodriguez et al who
found low rates of supplementation (21%) following double-injection
coracoid ICB [7]. A previous study comparing nerve stimulator-
guided AXB and lateral ICB demonstrated a greater extent of
anesthesia with ICB [9]. Multiple injections have been shown to
improve the efficacy of nerve stimulator-assisted nerve blocks [2, 3] at
the cost of increased patient discomfort [10].

The efficacy of the fan technique perivascular axillary block has
not been described previously, and there have been no studies to
date comparing this technique to other methods of brachial plexus
blockade. Despite a paucity of scientific data on this approach
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Table | Demographic data and frequencies of various surgical sites
by peripheral nerve block technique presented as percent (%) unless
otherwise specified.

Axillary | Infraclavicular P
(n=141) (n=157) value*
Age inYears 45+ 17 44 + |18 NS
(mean * SD)
Gender (% 63 48 0.02
male)
Surgical Site
Hand 52.5 376
Wrist 19.9 14.0
Forearm 24.1 242
Elbow 3.5 242 <0.001
Planned MAC 86 84 NS
GA Conversion 4.9 0.7 NS
Local Anesthetic
Mepivacaine 43 24 <0.01
Bupivacaine 57 76 <0.01

*p-value is based on Student’s t test for continuous normally-distributed variables and
Pearson’s c2 test for categorical variables.

in the published literature, we have successfully utilized the
perivascular axillary block in our clinical practice with appropriate
supplementation. A randomized prospective study to compare these
techniques is warranted.

Ultrasound may improve the success of the perivascular axillary
block without employing electrical stimulation. In a study comparing
nerve stimulation-guided axillary block to ultrasound-guidance and
ultrasound-guided electrical stimulation, nerve stimulation alone
achieved complete brachial plexus anesthesia only 62.9% of the
time; ultrasound with or without electrical stimulation improved the
success rate to >80% [11].

By extrapolating this data, the supplementation rate of the
perivascular axillary block will most likely decrease by adding image-
guidance to a traditionally “blind” technique.

Limitations include the retrospective design and lack of
randomization. However, data regarding block performance and
patient satisfaction are collected prospectively as a part of our
ongoing QA process. Since subjects were not randomly assigned,
choice of nerve block technique was left to the discretion of the
anesthesiologist, which accounts for the unequal distribution of
surgical sites between the 2 groups. A potential confounder is the use
of two local anesthetic solutions with different predicted onset times.
Despite the higher proportion of bupivacaine use in the ICB group,
the supplementation rate after 20 min is still significantly lower than
in the AXB group. A randomized prospective study to confirm these
results is warranted.

Although perivascular AXB has a higher rate of supplementation,
rates of conversion to GA following either technique in our practice
are low, and patient satisfaction is consistently high. An important
consideration is the “block room” model employed in our regional
anesthesia practice which facilitates successful supplementation of
incomplete blocks prior to scheduled surgery.

In conclusion, the clinical utility of the perivascular AXB depends on



the answer to the question: “Is the glass half-empty or half-full?” For

a busy ambulatory anesthesia practice without a block room model,
50% supplementation may be considered unacceptable. Alternatively,
the perivascular AXB technique may be viewed as a rapid procedure
which may be performed in between cases without electrical
stimulation, and only 50% of blocks require supplementation to
provide surgical anesthesia. The addition of ultrasound may reduce
the need for supplementation with this technique. When adequately
supplemented, perivascular AXB remains a reasonable alternative to
ICB for ambulatory upper extremity surgery.
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