Ambulatory Surgery 1993; 1: 25-30
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anaesthetic techniques for outpatient
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The goals of this study are to observe prospectively the perioperative recovery characteristics
associated with general anaesthesia (GA), spinal anaesthesia (SAB), and epidural anaesthesia
(EPID) in 200 patients scheduled for outpatient knee arthroscopy. Patients were observed from
the time they entered the recovery room until they were discharged. Patients were contacted on
postoperative days (POD) 1, 3, and 5. The EPID group had the quickest recovery times
(125 £ 37 min, mean = sp, ANOVA P < 0.01) compared with the GA group (165 + 57 min)
and SAB group (167 £ 51 min). Comparing the side effects of the three anaesthetic techniques,
GA was associated with the highest incidence of nausea (27%) and vomiting (16%) on the day of
surgery that persisted into the first postoperative day (nausea 41% and vomiting 22%). There was
no difference in the incidence of headache overail; however, SAB was associated with a 13%
incidence of postdural puncture (PDP) headache that became apparent on POD 3. All the PDP
headaches resolved with conservative therapy by the first postoperative week, except for two
patients who required an epidural blood patch. The EPID group followed by the SAB and GA
groups, had the highest incidence of backaches on POD 1 (respectively, 63%, 41% and 17%). By
POD 3, the incidence of backache was not statistically different between groups. No specific
treatment for backache was required. The ideal anaesthetic has not been developed, but our data
suggests that an epidural technique is advantageous for knee arthroscopy in terms of a quick
recovery and minimal adverse effects.

Key words: Anaesthetic technique, general anaesthesia, regional anaesthesia, spinal epidural, outpatient
anaesthesia recovery, postoperative complications, knee arthroscopy

The expansion of outpatient surgery over the past decade
has challenged the anaesthesiologist to provide an anaes-
thetic with quick recovery and minimal adverse effects.
Many outpatient surgical procedures are amenable to a
variety of anaesthetic techniques. However, side effects
are associated with all anaesthetic techniques, such as
nausea or vomiting with general anaesthesia and head-
aches or the inability to void with spinal or epidural
anaesthesia. These side effects can prolong the patient’s
stay in the recovery room or necessitate a return visit to
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the hospital. Also, the time courses for these common
side effects during the perioperative period (when they
appear, peak in severity, and resolve) differ for each
anaesthetic technique. The pros and cons of each anaes-
thetic technique must be taken into consideration, as well
as the patient’s preference and the space and time con-
straints of the ambulatory surgical centre.

Clarke and Power, comparing postoperative morbi-
dity of spinal anaesthesia with that of general anaesthe-
sia, reported that patients receiving spinal anaesthesia
had a high incidence of spinal headaches (39%) and
backaches (36%); they recommended that spinal anaes-
thesia should not be used in patients under age 40'.
Epidural anaesthesia has been compared with general
anaesthesia for outpatient knee arthroscopy and is
reported to offer shorter recovery times than general
anaesthesia?. Finally, a retrospective case review by
Orkin reported an increased incidence of severe back-
aches in patients receiving epidural anaesthesia with
chloroprocaine’. To date, clinical investigations have not
compared, for ambulatory surgery, the recovery charac-
teristics of three common anaesthetic techniques (general
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anaesthesia [GA], subarachnoid block [SAB], and epi-
dural anaesthesia [EPID]) in a single study controlling
for the type of operation. The goal of this study was to
observe prospectively, in 200 ambulatory patients under-
going knee arthroscopy, the recovery characteristics
commonly associated with GA, SAB, and EPID anaes-
thesia, including the incidence, time course, and severity
of adverse effects.

Methods

This study was approved by our hospital Institutional
Review Board. Each patient gave informed consent. Two
hundred patients of physical status ASA 1 or 2 scheduled
for an arthroscopic procedure of the knee on an ambula-
tory basis were studied in a non-randomized fashion over
a seven-month period. Two surgeons performed all the
operations. Three types of anaesthesia were offered (GA,
SAB and EPID) to each patient by their anaesthesiolo-
gist; the anaesthetic administered was the patient’s pre-
ference. Local anaesthesia was not offered since a tourni-
quet was used intraoperatively. Medications, such as
fentanyl, midazolam, and droperidol, were administered
perioperatively at the discretion of the anaesthesiolo-
gists.

General anaesthesia group

Anaesthesia was induced with thiamylal (-5 mg kg™!)
followed by a short-acting and/or intermediate-acting
muscle relaxant. After the trachea was intubated, and at
the discretion of the anaesthesiologist, anaesthesia was
maintained with a mixture of inhaled agents (nitrous
oxide, isoflurane or enflurane) and fentanyl (1-2 pg kg~!
iv). Propofol was not used for induction or maintenance
of anaesthesia. At the end of the procedure, neostigmine
and glycopyrrolate were administered to reverse the
muscle relaxant effects.

Spinal anaesthesia group and epidural anaesthesia group

Both regional blocks were performed preoperatively on
patients in an induction room adjacent to the operating
room to establish a sensory level of at least Ts. The
number of attempts at placement of the needle was
recorded for both the spinal and epidural groups. All
SABs were performed with a Becton Dickinson 26-
gauge, Quincke point needle. The spinal needle was
placed at the L, L,, or L,s interspace. The local
anaesthetic employed was 5% lidocaine in 7.5% dextrose
plain or with epinephrine, or 1% tetracaine in 10% dex-
trose.

In the EPID group an epidural catheter was placed in
all patients with an 18-gauge Touhy-Schliff needle in the
L, . or Li, interspace after localization with 1% lido-
caine. Local anaesthetics employed were either 3%
chloroprocaine or 2% lidocaine. Epinephrine (1 : 200 000
solution) and/or fentanyl (1-2 pg kg~") was added to the

local anaesthetic at the discretion of the anaesthesiolo-
gist.

All recovery times were calculated from the time the
patients entered the recovery room until the time they
could tolerate oral fluids, ambulate, and void and were
discharged home. Symptoms of nausea, vomiting, shiver-
ing, lightheadedness, hypotension, and pruritus that
occurred on the day of surgery were noted, along with
the need for analgesics or antiemetics in the postanaes-
thesia care unit (PACU) phase. Interviews on postopera-
tive days (POD) 1, 3, and 5 included a standard set of
questions regarding the presence and severity of symp-
toms, such as nausea, vomiting, backache, headache,
muscle aches, and pruritus, as well as the need for analge-
sics. Upon further questioning, the headaches were cate-
gorized as ‘postdural puncture’ (PDP) when the descrip-
tion was consistent with the diagnostic features of PDP
headache (onset, location, whether positional in nature,
whether relieved in supine position, association with
nausea and vomiting)*. Data were collected from the
anaesthesia records, the PACU records, and from the
postoperative interviews. Patients were excluded from
entering the study if they would not be available for the
postoperative interviews.

Data analysis

Analysis of variance (ANOVA) with the Scheffé test was
utilized to assess differences in recovery times. Fisher’s
exact tests were used to determine if there were differ-
ences in incidences of symptoms on the day of surgery.
Patients receiving intraoperative prophylactic anti-
emetics were excluded from statistical analysis regarding
antiemetic treatment in the PACU. A difference was
considered significant at a P level < 0.05. Bonferroni-
corrected Fisher’s exact tests (day of surgery) and 2
(postoperative days 1, 3, and 5) were used to compare the
anaesthetics pairwise.

Results

Fourteen of the 200 patients were excluded from statisti-
cal analysis because two anaesthetic techniques were
employed (GA after regional anaesthesia). Seven of these
patients had received a spinal and seven had received an
epidural anaesthetic. Thus, the data from 186 patients
were analysed; 63 received GA, 61 received a SAB, and
62 received EPID anaesthesia. Although Surgeon B’s
surgical time was statistically longer than Surgeon A’s
(54.0 £ 64 vs 35.0 £ 13 min, mean + SD, P < 0.002
respectively), all three anaesthetic techniques were
equally distributed between them. The demographic data
for each treatment group did not differ with respect to
gender, weight or height, as shown in Table 1. The mean
age of the GA group (27 £ 11 yr, mean + SD) differed
from that of the SAB group (35 + 17 yr, P = 0.003).
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Table 1. Demographic data for the groups of patients
receiving general, spinal, and epidural anaesthesia

Technique Gender  Age (yr) Wt (kg) Ht (cm)
(m/f)
(mean + sb)
GA 51/12 27 + 11 79 £ 15 178 £ 9.2
SAB 48/13 35 +17° 79+15 178 + 86
EPID 41/21 30 £ 12 76 £ 15 175 + 9.2

*P = 0.003 when compared to GA by ANOVA with Scheffé correc-
tion.

Table 2. Recovery time in minutes (mean + sp, and sample
size)

Technique Oral Intake Ambulation Voiding Discharge

(n) (n) (n) (n)
GA 99 + 45 133+ 46 137 + 48 165 + 57
(59) (59) (63) (63)
SAB 80+ 34 135+50 144 + 55 167 £+ 51
(60) (60) (58) (61)
EPID 71 + 34* 99 + 28" 108 + 36' 125 + 37"
(62) (61) (62) (62)

*Time to oral intake differed for EPID vs GA.

Time to ambulate, void, and discharge differed for EPID vs SAB and
GA. The above differences were significant at P < 0.01 by ANOVA
with Scheffé correction.

Recovery times

The epidural group had significantly shorter recovery
times than either the spinal or general group with respect
to oral intake, urination, ambulation, and discharge, as
shown in Table 2. The patients from the EPID group
were discharged 40 minutes earlier than patients from the
other groups. Two patients who received a SAB and one
patient who had GA required catheterization to relieve
urinary retention. Table 3 shows the major component of
each anaesthetic technique employed and the discharge
time for each technique. Within the SAB group, the type
of local anaesthetic used was associated with signifi-
cantly different discharge times.

Symptoms on the day of surgery

In the recovery room, the incidence of nausea and vomit-
ing was highest in the GA group and least in the spinal
group, as shown in Table 4. Twenty per cent of patients in
the GA group who did not receive intraoperative prophy-
lactic antiemetics required antiemetic therapy in the
PACU. This was significantly higher than either the SAB
group (0% required antiemetic therapy, P = 0.0004) or
the EPID group (3% required antiemetic therapy,
P = 0.009). No significant difference was present in the
frequency of shivering, lightheadedness, hypotension, or
pruritus among the three anaesthetic groups. In the

Table 3. Discharge time for each anaesthetic agent

Technigque (n) Agent (n) Discharge times

(min) mean +

SD
isoflurane (39) 170 + 62
GA (63) enflurane (23) 152 + 44
isoflurane/enflurane (1) 250
lidocaine (44) 162 + 49
SAB (61) lidocaine/epinephrine (15) 170 + 49
tetracaine (2) 260 + 49
chloroprocaine (14) 126 + 46
chloroprocaine/fentanyl (15) 124 + 48
chloroprocaine/epinephrine
(13) 125 + 23
EPID (62) lidocaine (4) 130 + 52
lidocaine/fentanyl (14) 122 + 22
lidocaine/epinephrine (1) 120

chloroprocaine/lidocaine (1) 165

*For the SAB group, tetracaine vs. lidocaine P = 0.008 and tetra-
caine vs. lidocaine/epinephrine P = 0.03.

Table 4. Prevalence of side effects (%) of the three anaes-
thetic techniques in the PACU and on postoperative days
(POD)1,3,and5

PACU Nausea  Vomiting Headache Backache
GA 27- 160

SAB 0 0

EPID 8 5

POD 1

GA a4 224 19 17
SAB 10¢ 2 11 41e
EPID 32 11 18 63"
POD 3

GA 8 2 16 19
SAB 10 3 19 31
EPID 6 0 11 29
POD 5s

GA 5 2 8 10
SAB 10 3 16 20
EPID 3 0 12 9

aNausea in PACU, P = 0.0001 for GAvs SAB and P = 0.009 for GA
vs EPID.

®Yomiting in PACU, P = 0.001 for GA vs SAB.

Nausea on POD 1, P = 0.0001 for SAB vs GA and P = 0.002 for
SAB vs EPID.

dVYomiting on POD 1, P = 0.0004 for GA vs SAB.

efBackache on POD 1, P = 0.003 for GA vs SAB, P = 0.0001 for
GA vs EPID and P = 0.015 for SAB vs EPID.

s0ne patient in the GA group and four patients in EPID group were
lost to follow-up on POD 5.

All significances by x? analysis with Bonferroni correction for mul-

tiple pairwise comparisons.

EPID group only one patient (who received chloropro-
caine with epinephrine) reported pruritus. No patients in
any group reported a severe backache. Chi square analy-
sis could not be applied for the analgesic requirements



28 Ambulatory Surgery 1993;1: No 1

because of the various modes of administration (intrave-
nous, oral, and epidural) of opioids and the different
types of medications administered to patients (opioid
and and nonsteroidal anti-inflammatory agents). There
were no unanticipated admissions.

Symptoms on postoperative days 1, 3, and 5

Table 4 displays the overall prevalence of side effects on
postoperative days 1, 3, and 5 for the three anaesthetic
groups. No statistically significant differences were
present in the frequency of muscle aches, pruritus, or
analgesic requirements between the groups. On POD 1,
the incidence of nausea, vomiting and headache was
greatest in the GA group while backaches occurred more
frequently in the two regional anaesthesia groups. Of the
41% of patients in the GA group with nausea on POD 1,
69% rated it as mild, 23% moderate and 8% severe. By
POD 3 there were no statistically significant differences
between groups.

Headache occurred with the same frequency on POD 1|
in all the anesthetic groups. By POD 3, the frequency as
well as the severity of the headaches was more pro-
nounced in the spinal group; however, no significant
differences existed. Although 12 (19%) patients in the
SAB group reported a headache on POD 3, only eight of
these patients (13%) had symptoms consistent with a
PDP headache as previously described. Seven out of the
eight PDP headaches occurred in patients 33 years of age
or younger. The PDP headache was rated as severe in
five patients, moderate in one patient and mild in two
patients. Two patients required treatment with an epi-
dural blood patch. No wet taps were reported by the
anaesthesiologist in the EPID group and no PDP head-
aches occurred in this group.

Backaches were present in all the groups, with the
EPID group having the highest incidence on POD |
(63%) followed by the SAB group (41%) and GA group
(17%). In terms of severity, patients in the EPID group
with a backache on POD 1 rated it as mild, 42%: moder-
ate, 52% and severe, 6% compared to mild, 60%:;
moderate, 32% and severe, 8% in the SAB group and
mild, 73%; moderate, 27% and severe, 0% in the GA
group (not statistically different).

Within the EPID group, data from patients receiving
chloroprocaine, chloroprocaine with epinephrine and
chloroprocaine/fentanyl were pooled into a chloro-
procaine-based group and data from patients receiving
lidocaine, lidocaine with epinephrine and lidocaine/fen-
tanyl were pooled into a lidocaine-based group and the
incidence and severity of backache compared. The mean
(£ sD) total volume of local anaesthetic given was
329 £ 9.8 ml for the chloroprocaine group and
31.9 £ 9.8 ml for the lidocaine group. Sixty-four per cent
of patients in the chloroprocaine-based group reported a
backache on POD 1 compared to 58% in the lidocaine-
based group. Severity of backache was mild, 30%;
moderate, 59% and severe, 11% in the chloroprocaine-
based group versus mild, 64%: moderate, 27% and

severe, 9% in the lidocaine-based group. None of these
differences were statistically significant.

By POD 3, there was no difference in the incidence of
backaches between the EP1D, SAB or GA groups. No
specific treatment for backache was required in any of
the groups.

Discussion

Our current criteria for discharge home after an out-
patient surgical procedure include the ability to tolerate
oral fluids, ambulate, and void. The patients in the EPID
group met these criteria significantly sooner than the GA
and SAB group. We propose two reasons for this result.
First, the EPID group received a less dense motor block
than did the SAB group, and consequently could void
and ambulate significantly sooner. Secondly, the EPID
group had less nausea than the GA group which reduced
the need for postoperative antiemetic treatment with its
sedative side effects. This corroborates previous investi-
gators’ findings of longer discharge times in the recovery
room in outpatients who suffer from postoperative nau-
sea and vomiting’. Interestingly, the high incidence of
nausea and vomiting in the GA group continued (and
even increased slightly) into the first postoperative day:
this persistence may be attributed, in part, to the use of
narcotic analgesics in conjunction with inhalation
agents. Although not included in this study, the routine
administration of prophylactic antiemetics or use of
newer intravenous agents (propofol) may decrease the
incidence of nausea and vomiting® 7.

At our institution, GA and EPID anaesthesia is
employed more often than SAB in young ambulatory
patients to avoid the possibility of PDP headaches. The
incidence of PDP headache after subarachnoid block in
our patient population remains unacceptably high at
13%, even with use of a 26-gauge Quincke point needle.
This was lower than the 18% incidence reported by
Clarke and Power, however, we concur with their recom-
mendation that spinal anaesthesia should not be used in
ambulatory patients under age 40'. Some authors report
further decreases in the incidence of PDP headaches by
utilizing a smaller gauge or different variety of spinal
needle, such as the Sprotte or Whitacre® 2. For example,
Dahl and coauthors, utilizing a 29-gauge needle for SAB
in patients undergoing knee arthroscopy, found a 11%
incidence of PDP headache®.

Continuing postoperative follow-up was key in our
ability to detect PDP headache. Our PDP headaches
were not apparent until POD 3, perhaps because these
orthopaedic patients are instructed to elevate their oper-
ative leg for the first day or two postoperatively and
remain in a recumbent position. We believe therefore
that follow-up on patients receiving a SAB for an arthro-
scopic procedure of the knee should be extended to at
least POD 3 or 5. Often, these patients did not associate
their headaches with the regional anaesthetic adminis-
tered days before.

Previous studies have reported a 19-30% incidence of
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backaches following spinal or general anaesthesia for
different types of surgical procedures'*!4. Differences in
the incidence of backache could not be accounted for by
patient position (supine, lithotomy, prone, lateral or sit-
ting) during surgery or anaesthetic technique, however
the incidence did increase with prolonged surgical
duration. Dahl compared SAB with GA in patients
undergoing arthroscopy of the knee and found an inci-
dence of backaches of 26% in the SAB group versus 4%
in the GA group; all of the backaches in his SAB group
were rated as ‘light’ in severity®. Surgical position was
not described. The incidence of backaches in our study
was much higher, ranging from 17% in the GA group to
63% in the EPID group. The surgical position used at
our institution may account for part of this result since
the SAB and GA groups also showed a high incidence of
backaches. In our study, only one surgical position was
employed. The patient was positioned supine on the
operating table with the nonoperative leg flexed at the
knee with the hip in a neutral to slightly extended
position; and the operative leg flexed at the hip while the
knee was torqued at different angles during the pro-
cedure.

An increased incidence of severe back pain has been
noted by several investigators in retrospective reviews
when 3% chloroprocaine was used in the epidural
space®!®. It has been suggested that this back pain is
related to the administration of a volume greater than 25
ml. The average volume of local anaesthetic utilized in
our study was 32.6 £ 9.6 ml. In contrast to Orkin’s
finding that all patients given over 50 ml of 3% chloro-
procaine had back pain, one patient in our study received
56 ml of chloroprocaine with fentanyl but voiced no
complaints of back pain. While this study was not
designed (not randomized or double blind) to compare
chloroprocaine with lidocaine administered in the epi-
dural space, data from the EPID group was pooled into
lidocaine-based and chloroprocaine-based anaesthetics.
The incidence and severity of backache was not found to
be different, which concurs with a previously published
prospective, randomized, double-blind study'®. The
backaches present in our EPID group were not asso-
ciated with any neurologic signs or deficits and did not
require treatment.

This prospective study was not randomized. Rando-
mization was precluded by an ethical belief that full
informed consent, including discussion of all possible
anaesthetic techniques needs to be given to patients prior
to their procedure. Obviously this may introduce certain
biases, however, the only demographic difference
between our patient groups was in the older age of the
SAB group. This probably reflects the general consensus
regarding an increased incidence of PDP headache in a
younger population. Also, this study did not encompass
patients’ prior history of headaches or backaches.
Because the patient was allowed to choose their anaes-
thetic technique, patients with previous back problems
may be underrepresented in the SAB and EPID groups.
Finally, no attempt was made to limit the medications
employed pertoperatively. The intent of this study was to

describe the outcome of three anaesthetic techniques and
their short- and long-term recovery characteristics in the
context of our daily anaesthetic practice.

Conclusion

The ideal anaesthetic has not been developed, but our
data suggest that an epidural technique is advantageous
for knee arthroscopy. Epidural anaesthesia provided the
shortest recovery times with minimal adverse effects. The
backaches present in the EP1D group required no treat-
ment and were not associated with neurologic sequelae.
Although PDP headache can occur with epidural anaes-
thesia, the incidence is unlikely to be as high as we
observed in the SAB group (13%). Nausea and vomiting
in the EPID group was limited and did not affect dis-
charge times.
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