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Purpose: The purpose of this study was to compare intraoperative conditions and postoperative pain control of 
three peripheral regional anaesthesia techniques for outpatient knee arthroscopic procedures. 

Me thods :  Sixty patients were randomized to one of three groups. Group IA received portal injections (10 ml 
lidocaine 1%), intraarticular lidocaine (20 ml CO 2 lidocaine 2% with I/200,000 adrenaline) and a placebo femocal 
nerve block (20 ml saline). Group FNB received a femoral 3-in-I nerve block (20 ml chloroprocaine 2% with 
1/200,000 adrenaline), placebo portal injections ( I 0 ml saline) and placebo intraarticular saline (20 ml saline with 
I/200,000 adrenaline). Group FNB + IA received a femoral 3-in-I nerve block, intraarticular lidocaine and place- 
bo portal injections. The following were assessed: intraoperative pain ( I 0 cm VAS: 0 = no pain, I 0 = extreme 
pain), surgical operating conditions (I = excellent, 4 = unacceptable), intraoperative use of sedation and analge- 
sia, time to discharge, patient satisfaction score (I = very satisfied, 5 very unsatisfied) and postoperative analge- 
sia, Data were analyzed using ANOVA, Kruskal-Wallis, and Chi-square tests as appropriate. P<0.05 was 
considered significant. 
Results: There were no differences among the groups regarding any of the variables tested. Considerable post- 
operative pain (VAS 25) was experienced by 20/54 (37%) patients. 
Conc lus ion :  Any of the three anaesthetic techniques tested provide reliable intraoperative patient and surgical 
conditions for outpatient knee arthroscopy, Patient discomfort postoperatively was considerable in all groups and 
requires further investigation. 

Ob jec t i f  : Cette etude visait & comparer les conditions perop6ratoires et I'analgesie postop&atoire procurees 
par trois techniques peripheriques d'anesthesie regionale administrees pour une chirurgie arthroscopique du 
genou chez des patients ambulatoires. 
M & h o d e s  : Soixante patients 6taient repartis aleatoirement en trois groupes. Le groupe IA recevait des injections 
portales (I 0 ml lidoca'ine 1%), de la lidoca~'ne intra-articulaire (20 ml de lidoca)'ne CO~ adrenalinee & 1:200 000) et 
un bloc femoral placebo. Le groupe FNB recevait un bloc femoral 3 darts I (20 ml de chtorproca'/ne 2% adrenal- 
inee & 1:200 000), une injection portaie placebo (l 0 ml de sol. phys.) et une injection articulaire placebo de sol. 
phys. (20 ml de sol. phys. adrenalin6 & 1:200 000). Le groupe FNB + IA recevait un bloc femo~ 3 dans I, de la 
lidoca'ine intra-articul~ure et des injections portales placebo. Les param&res suivants etaient 6values : la douleur per- 
op&atoire (t~VA I 0 cm : 0 = pas de douleur, I 0 = douleur extreme), les conditions chirurgicales ( I = excellentes, 
4 = inacceptables), I'utilisation peroperatoire de sedation et d'analgesie, le score de satisfaction du patient (I = trr 
satisfait, 5 = tres mecontent) et I'analgesie postoperatoire. Les tests pertinents ANOVA, Kr-uskal-Wallis et chi au cart6 
ont servi & I'analyse des donnees. P<0,05 etait considere comme significatif. 
R~sultats : II n'y a eu aucune difference au regard des variables etudiees. Vingt patients sur 54 (37%) ont 6prou- 
v6 une douleur postol~ratoire importante (EVA > 5). 

Conc lus ion  : Les trois techniques etudiees ont procure des conditions operatoires favorables & une arthro- 
scopie du genou tant pour le patient ambulatoire que pour le chirurgien. I'inconfort postop&ato~re 6tait consid- 
erable et devraJt susciter des etudes plus approfondies. 
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K 
NEE arthroscopy and arthroscopic surgery 
is often done using peripheral regional 
anaesthesia techniques. 1-4 Peripheral 
regional anaesthesia techniques have 

included intraarticular local anaesthetic, 1 combined 
psoas compartment and sciatic nerve blocks, 2 and 
femoral 3-in-1 nerve blocks. 3 General anaesthesia s and 
major neuraxial anaesthesia ~-8 (spinal, epidural, and 
combined spinal-epidural techniques) are also com- 
monly used for knee arthroscopic procedures. The 
variety of  techniques may reflect investigator and clin- 
ical bias or inherent limitations of  each technique. 
Most of our orthopaedic surgeons use intraarticular 
local anaesthesia for outpatient knee arthroscopic 
surgery. However, a small group of  them have, until 
recently, continued to perform these procedures 
under general or spinal anaesthesia because of per- 
ceived inadequacies of the intraarticular local anaes- 
thetic technique. In response to these concerns a new 
technique was developed which combined intraarticu- 
lar lidocaine with a femoral 3-in-1 nerve block to try 
to improve surgeon and patient acceptance of  region- 
al anaesthesia for outpatient knee arthroscopy. 9 
Outpatient knee arthroscopic procedures at our insti- 
tution take an average of 35 + 14 min (mean + S D )  9 

of  operating room time. A technique that would con- 
form to this time frame and not take too long to per- 
form or subject the patient to a prolonged recovery 
would seem ideal. Innervation of the knee is supplied 
by the femoral, lateral femoral cutaneous, obturator, 
and sciatic nerves. The investigators hypothesized that 
if neural blockade of  the femoral, lateral femoral cuta- 
neous and obturator nerves were accomplished with a 
femoral 3-in-1 nerve block using a short acting local 
anaesthetic (2-chloroprocaine) and additional cover- 
age for the articular sensory fibres of  the sciatic nerve 
was supplied with intraarticular lidocaine, the per- 
ceived inadequacies of  intraarticular lidocaine alone 
could be overcome. We were successful in convincing 
these surgeons to convert to the use of  the combined 
technique for knee arthroscopic surgery. However, 
these same surgeons were not convinced that this ini- 
tial success was due to the advent of  a "new" anaes- 
thetic technique. They felt that they may simply have 
become accustomed to performing knee arthroscopy 
under local anaesthesia. Therefore, this study was 
designed to determine if any of  three peripheral 
regional anaesthesia techniques currently used for 
knee arthroscopy in our institution (i.e., femoral 3-in- 
1 nerve block, intraarficular lidocaine, and a combina- 
tion of  both techniques) provided better 
intraoperative patient or surgical conditions or post- 
operative pain control. 

Methods 
After Institutional Review Board approval and 
informed consent, 60 patients were randomized to one 
of three groups (Table I) by random number table. 
Patients scheduled for elective operative or diagnostic 
knee arthroscopy on an outpatient basis at the Royal 
University Hospital and Saskatoon City Hospital were 
included in the study. Patients were excluded if they 
were inpatients or were scheduled for emergency 
surgery. Group IA (IA-intraarticular) received portaP 
injections (10 ml lidocaine 1%), intraarticular lidocaine 
(20 ml CO 2 lidocaine 2% with 1/200,000 adrenaline) 
and a placebo femoral 3-in-1 nerve block (20 ml nor- 
mal saline). Group FNB (FNB-femoral nerve block) 
received a femoral 3-in-1 nerve block (20 ml chlorop- 
rocaine 2% with 1/200,000 adrenaline), placebo portal 
injections (10 ml normal saline), and a placebo intraar- 
ticular injection (20 ml normal saline with 1/200,000 
adrenaline). Group FNB+IA (combined femoral nerve 
block and intraarticular lidocaine injection) received a 
femoral 3-in-1 nerve block with chloroprocaine, 
intraarticular lidocaine, and placebo portal injections. 
Portal sites were identified with a marker by the sur- 
geon in the holding area. Femoral 3-in-1 nerve blocks 
were performed using a 5 cm, 22G Teflon insulated 
needle (Stimax, Becton Dickinson, Rutherford, New 
Jersey) and a nerve stimulator (Digistim II, 
Neurotechnology, Houston, Texas). Chloroprocaine 
or saline was injected after a brisk quadriceps motor 
response was elicited at <0.2 mamp (1 Hz, 200 }asec 

T A B L E  I Characteristics o f  patients undergoing  arthroscopic 
knee surgery.1 

Variables* Group IA Group FNB Group FNB+IA 
(n~20) (n=lg) (n=20) 

Sex ( M / F )  9 / 1 1  1 5 / 4  1 1 / 9  
Age (yr) 41.1 • 16.5 44.9 • 36,4 • 14.5 
Height  (m) 1.68 + 0.1 1.73 • 0.1 1.67 • 0.1 
Weight  (kg) 87.1 • 23.4 87,6 • 8,0 79.4 • 3.9 
Duration (min)l  27.4 • 21.1 24.2 • 13.6 26.6 • 15.5 
Procedure (op/dx)* 6 / 1 4  5 / 1 4  6 / 1 4  

Table values are counts or means • SD. 

* There were no significant differences in any variables amon g  
groups. 
1 Duration o f  operation. 

* Procedure operative (op) or diagnostic (dx). 

IA - intraarticular, FNB = femoral nerve block, FNB+IA = femoral 
nerve block and intraarticular 

a Local anaesthetic is infiltrated, following cutaneous and subcuta- 
neous injection at a portal site previously marked by the surgeon,  
all the way to and through the joint capsule. 
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pulse width). Intraarticular injections were made 
through the lateral superior pateUar portal site with an 
18 G needle. All patients received 1 mg alfentanil iv 

prior to the performance of  any local infiltration or 
nerve block. All patients were monitored with pulse 
oximetry and received supplemental oxygen during the 
performance of  the blocks. All anaesthetic procedures 
were performed in an induction room by an anaes- 
thetist not participating in the operative care of  the 
patient or in data collection (thus double-blinding the 
study). Blocks were performed 10-15 min before the 
patients were moved to the operating theatre. Prior to 
entering the operating room the anaesthetist who per- 
formed the block assessed the adequacy of  surgical con- 
ditions (these were the only data collected by the block 
anaesthetist). Patients in the FNB and FNB+IA groups 
had their femoral 3-in-1 nerve blocks assessed with a 
sharp pin. Patients in the IA group had a "mock" 
assessment of  the sensory distributions of  the femoral, 
lateral femoral cutaneous, and obturator nerves per- 
formed with a blunt cannula. In addition, patients in 
the IA group had their portal sites assessed with a sharp 
pin. The "block" anaesthetist supplemented (lidocaine 
1%) any portal sites that were found not to be analgesic 
to pin prick before transfer of  the patient to the oper- 
ating room. Tourniquets were not used. All patients 
received supplemental oxygen intraoperatively and 
were monitored with pulse oximetry, ECG, and blood 
pressure. Intraoperative sedation and analgesia were 
restricted to midazolam and fentanyl given at the dis- 
cretion of  the operative anaesthetist who was unaware 
of  the group assignment. Any time sedation or analge- 
sia was given the reason(s) for adnfinistration were 
recorded. Patients were advised that they could and 
should ask for sedation or analgesia at any time. 
Intraoperatively the following were assessed: intraoper- 
ative pain (10 cm horizontal linear visual analogue scale 
-VAS, 0 = no pain and 10 = extreme pain), intraopera- 
tive use of  sedation and analgesia, and surgical operat- 
ing conditions (1 = excellent, 2 = good, 3 = moderate, 
4 = unacceptable). Intraoperative assessment of  pain 
was performed every 15 min or when the patient expe- 
rienced a painful event (e.g., trochar insertion) or 
requested sedation or analgesia. In addition, at the end 
of  the surgery the patient was asked to estimate their 
overall pain experience on a 10 cm VAS. Surgical oper- 
ating conditions were assessed by the primary surgeon 
at the end of  surgery. Local anaesthetic supplementa- 
tion by the surgeon or conversion to general anaesthe- 
sia was recorded. Individual cumulative doses of  
fentanyl and midazolam were tabulated. Surgical times 
were recorded. The type of  procedure (operative or 
diagnostic) was recorded. 

The patients were transferred to the recovery room 
from the operating room. They were discharged home 
when they could ambulate independently (motor 
power was assessed by the recovery room nurse every 
15 min by straight leg raising followed by the ability 
to do deep knee bends). Discharge time was defined 
as the time from entering the recovery room until dis- 
charged home. No attempt was made to discharge the 
patients as soon as possible using strict criteria. Rather, 
the nurses were allowed to discharge patients accord- 
ing to their regular practice pattern as long as the 
patient could ambulate independently. 

A postoperative mail survey was sent home with 
each patient. Patients were asked to assess their over- 
all discomfort (10 cm VAS) 12 and 24 hr postopera- 
tively. Severe postoperative pain was arbitrarily defined 
as a VAS >5. In addition, patients were asked to esti- 
mate their overall satisfaction with their entire periop- 
erative experience on a 5 point scale (1 = very satisfied, 
2 = satisfied, 3 = somewhat satisfied, 4 = unsatisfied, 5 
= very unsatisfied). 

Results are presented as means • SD where appro- 
priate. Data from our pilot study 9 were used to perform 
an a pr ior i  power analysis to estimate the required sam- 
ple size (r = 0.05, ~ = 0.20, clinically significant differ- 
ence in maximum VAS scores defined as >3, staaadard 
deviation • 1.5). I~ Data were checked for assumptions 
of  normality and homogeneity of  variance (Levene sta- 
tistic). Parametric (ANOVA), nonparametric (Kruskal- 
Wallis), and categorical (Chi-square) tests were used 
appropriately. Alpha was set at 0.05. 

Results 
One patient (group IA) was excluded from ,analysis 
because of  admission to hospital for the control of post- 
operative pain and bleeding (medial meniscus repair for 
a locked knee). Surgical conditions were rated very good 
to excellent in all groups. Patient satisfaction was excel- 
lent in all groups. There was no difference in the num- 
ber of  patients in groups FNB or FNB+IA who required 
additional local anaesthetic supplementation due to an 
incomplete femoral 3-in-1 nerve block before going to 
the operating room (5/20 patients in each group - no 
patient in the IA group required supplementation). 
There were no differences in the distribution of surgeons 
or surgery among the groups. Maximum intraoperative 
VAS scores did not differ among groups (Table II), 
(Figure 1). There were no differences among groups in 
the administration of  supplementary intravenous fen- 
tanyl and midazolam. The discharge times of  three 
patients were not recorded (group IA; two patients and 
group FNB; 1 patient). Six patients failed to return their 
postoperative surveys (group IA, three patients; group 
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FIGURE 1 Intraoperative and Postoperative Pain Scores 

0 = intraoperative pain scores (maximum recorded VAS) 
12 = 12 hr postoperative pain scores (mail survey) 
24 = 24 hr postoperative pain scores (mail survey) 
IA = intraarticular group 
FNB = femoral nerve block group 
FNB + IA ~ femoral nerve block and intraarticular group 

TABLE II 
surgery.l 
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Outcomes in patients undergoing arthroscopic knee 

Variables* Group IA Group FNB Group FNB+IA 
(n=20) (n~19) (n=20) 

Trochar insertion VAS 2.7 • 2.1 2.6 • 2.7 1.9 • 2.0 
Maximum VAS 4.1 • 2.6 4.9 • 2.5 3.3 • 2.7 
12 hour VAS* 4.2 • 2.6 3.4 • 2.4 3.6 • 3.0 
24 hour VAS* 3.2 • 2.5 2.4 • 1.8 2.3 • 2.1 
Fentanyl 0ag) 57.5 • 56.3 90.8 • 72.8 50.0 • 56.2 
Midazolam (mg) 1.0 • 1.3 0.9 • 0.8 0.8 • 1.3 
Discharge time (min) 1" 117 • 47 149 • 43 162 • 98 
Patient satisfactionl" 1.4 • 0.5 1.8 • 0.9 1.4 • 0.6 
Surgical conditions~ 1.5 • 0.6 1.9 • 1.0 1.5 • 0.7 

I Mean + SD. 
* Mail survey: Group IA, n=17; Group FNB, n~18; Group FNB + 
IA, n=18.  

t Discharge time: Group IA, n=18; Group FNB, n=18; Group 
FNB + IA, n=20. 

Graded from 1 (very satisfied) to 5 (very unsatisfied). 
Graded from 1 (excellent) to 4 (unacceptable). 

IA = intraarticular, FNB = femoral nerve block, FNB + IA = femoral 
nerve block and intraarticular 
There were no significant differences in any variables among groups. 

FNB,  one patient; and group FNB+IA,  two patients). 
There was no difference among  the groups in surgical or  
discharge times. The  pooled average (standard deviation) 
surgical time was 26.1 • 16.9 min and discharge time 
was 143.1 * 70.1 nfin. There was no difference among  
the groups in the amount  o f  postoperative pain they 
experienced (Table II) ,  (Figure 1). However,  patients in 
all groups experienced significant (as defined) pain at 
home ( 1 7 / 5 4 -  31%- patients at 12 hr and 10/54-19.~ - 
patients at 24 hr). There were no complications related 
to the anaesthetic techniques but  one patient in group 
FNB required conversion to general anaesthesia. 

D i s c u s s i o n  

An ideal anaesthetic for outpat ient  ar throscopic knee 
surgery It would  be technically simple to administer, 
have a rapid onset  and a high success rate, allow early 
discharge, have few or  no side effects, be inexpensive, 
and help provide postoperative pain control .  Ideally, 
the technique chosen would  also allow the patient the 
op t ion  o f  viewing their a r th roscopy  on  a video 
sc reen)  2a3 Regional  anaesthesia techniques have the 
potential to  fulfill these criteria. 

Producing complete anaesthesia o f  a lower extremi- 
ty with a combinat ion o f  nerve blocks has many limita- 
tions for rapid turnover outpat ient  knee arthroscopies. 
Many anaesthetists are no t  fanailiar or  comfortable with 
the techniques used. ~4,15 I t  takes considerably more  
time to perform more than one nerve block (usually a 
combina t ion  o f  femoral  3-in-1 and sciatic nerve 
blocks). 2,t6 The  combined  failure rate is increased when 

multiple nerve blocks are performed. 17 Inevitably, then, 
there will be operative delays when these techniques are 
used for short  surgical procedures. In  addition, a total- 
ly anaesthetic extremity may be tmdesirable at the end 
o f  the surgery and may delay discharge (PADS or 
Postanaesthesia discharge scoring system), is The  only 
saving grace is the possibility that nerve blocks may help 
provide better postoperative analgesia. 19 

Therefore,  we decided to explore the utility o f  nerve 
blocks that do  no t  provide a completely anaesthetic 
limb and the use o f  local infiltration and intraarticular 
local anaesthesia for use in knee arthroscopic surgery. 
These techniques have the potential to  provide all o f  the 
goals o f  the ideal anaesthetic. Patel et al. 3 described the 
use o f  the femoral 3-in-1 and lateral femoral cutaneous 
nerve blocks for knee arthroscopy and compared these 
techniques with general anaesthesia. They found that 
femoral 3-in 1 nerve blocks (especially when combined 
with a separate lateral femoral cutaneous nerve block- 
L F C N )  provided excellent operative conditions, patient 
satisfaction, and allowed earlier discharge than a group 
o f  patients given general anaesthesia.- However ,  they 
excluded all patients believed to need posterior knee 
joint manipulation which indicates that they felt no t  all 
arthroscopic patients were ideal candidates for local 
anaesthesiaY-, Is 

Local anaesthetic infiltration o f  portal sites combined 
with instillation o f  intraarticular local anaesthetic has 
been described by a number  o f  investigators for use ha 
knee arthroscopic surgery. 1,12 However,  concerns about  
the adequacy o f  the surgical conditions provided by this 
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technique have been raised, as Some of  our surgeons also 
expressed similar concerns including the following; 
patient discomfort during the procedure (particularly on 
manipulation of  the posterior aspect of  the joint), tech- 
nical difficulty and restricted access due to poor muscle 
relaxation and muscle spasm, increased patient anxiety, 
intraarticular bleeding, and cutaneous anaesthesia 
restricted to predetermined portal sites. Therefore, we 
sought to develop an alternative technique that would 
overcome some of  the perceived limitations of  the 
intraarticular local anaesthetic technique (IA). 9 We 
hypothesized that a combination of  a femoral 3-in-1 
nerve block and intraarticular local anaesthetic would 
provide more complete anaesthesia of  the knee than the 
utilization of either local anaesthetic infiltration of  por- 
tal sites aaad intraarticular anaesthesia or a femoral 3-in-1 
nerve block alone. The femoral 3-in-1 nerve block 
would anaesthetize the femoral, lateral femoral cuta- 
neous, and obturator nerves thereby providing anaes- 
thesia for all the portal sites as well as intraarticular 
anaesthesia. The addition of  the intraarticular local 
anaesthetic would supply the remainder of  the necessary 
intraarticular anaesthesia by blocking terminal nerve 
fibers supplied by the sciatic nerve. In a pilot study we 
demonstrated the feasibility of  this technique and its 
efficacy in a group of  surgeons unaccustomed to per- 
forming knee arthroscopy under local anaesthesia. 9 
However, our surgeons felt that the success we experi- 
enced with our new technique may have been due to 
greater familiarity and acceptance of  local anaesthesia for 
knee arthroscopy rather than due to the enhanced effi- 
cacy of  our new technique. 2~ Therefore, we designed 
this study to investigate the utility of local anaesthesia for 
outpatient knee arthroscopy and to compare the relative 
efficacy of  three peripheral regional anaesthesia tech- 
niques. We did not exclude any patient who consented 
to the study from participation as we wished to assess the 
general efficacy of the regional anaesthesia techniques 
for both diagnostic and surgical knee arthroscopies. The 
surgical conditions provided by the FNB+IA technique 
and the FNB technique were no better than in the IA 
group and there were no differences among the groups 
with regard to intraoperative analgesia, sedative or anal- 
gesic use, side effects, discharge, or patient satisfaction. 
Therefore, the performance of  an isolated femoral 3-in- 
1 nerve block or the addition of  a femoral 3-in-1 nerve 
block to intraarticular local anaesthetic did not seem to 
confer any clinical intraoperative advantage relative to 
the IA technique alone. A post-hoc power analysis of  our 
intraoperative data yielded a power of 0.92 (ANOVA; 
three groups; A mean maximum VAS [defined arbitrari- 
ly] = 3; mean standard deviation [from Table II] = 2.6; 
n = 20; ~ = 0.05). 

Concern about prolonged motor blockade in the 
FNB groups led us to use chloroprocaine 2% with 
1/200,000 adrenaline for the nerve blocks. All patients 
were ambulatory before discharge and there were no 
differences among the groups in discharge times. 
However, this observation may simply reflect the prac- 
tice pattern of  the nurses in the recovery rooms at the 
two study institutions as there was no attempt to regu- 
late discharge of  patients beyond the insistence that 
they be able to ambulate independently. 

We had hoped that the femoral 3-in-1 nerve blocks 
might confer an advantage to groups FNB and 
FNB+IA in the postoperative period in the form of  
enhanced analgesia. However, we found that there 
was no difference in the severity o f  the pain reported 
by patients in any group and there was no difference 
in analgesic consumption. However, the power of  
these observations is limited because of  the dropouts 
experienced in the mail survey. Overall, considerable 
postoperative pain (arbitrarily defined as VAS ~ 5) was 
experienced by 37% of patients postoperatively. 

In conclusion, we have found that all three periph- 
eral regional anaesthesia techniques examined in this 
study provided excellent surgical conditions in outpa- 
tients for either diagnostic or surgical arthroscopies. 
The performance of  an isolated femoral 3-in-1 nerve 
block or the addition of  a femoral 3-in-1 nerve block 
to intraarticular local anaesthetic does not improve 
operating conditions or confer better postoperative 
analgesia when compared with the use of  intraarticu- 
lax local anaesthetic alone. After completing this study 
we concluded that, because of  its simplicity and effica- 
cy, the intraarticular administration o f  lidocaine 
should be the technique of  first choice for routine 
diagnostic and surgical arthroscopies of  the knee. 
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