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Purpose: To evaluate the efficacy of a single shot "3-in- I" femoral nerve block for prosthetic hip surgery in asso- 
ciation with general anaesthesia on post-operative analgesia. 

Methods: Forty patients, ASA I to 3, received sham block or "3-in-I" femoral nerve block, following Winnie's 
landmarks with a nerve stimulator, and 40 ml bupivacaine 0.5% with epinephrine were injected after induction of 
anaesthesia. Vecuronium, 0. I mg.kg -i , was added after performing the block and anaesthesia was maintained with 
isoflurane, oxygen 40% and nitrous oxide 60%. Fentanyl, 1.5/ug-kg -i, was administered before incision to all 
patients. Heart rate, blood pressure, fentanyl requirements and FETiSO were measured throughout surgery. 
During the post-operative period, 75 mg diclofenac im and/or 0. I mg'kg -i morphine sc were administered when 
pain score was > 3/I 0 and repeated when necessary. Pain scores at first analgesic intervention, at 24 hr and 48 
hr as well as diclofenac and morphine requirements after surgery were recorded. 

Results:  There was no difference in anaesthetic requirements during surgery, The time from performance of 
sham or "3-in- I" femoral nerve block to the first analgesic intervention (261 __- 49 rain versus 492 +__ 40 min, 
P < 0.05) and time from extubation to the first analgesic intervention (61 ___ 44 rain vs 298 --- 39 rain, P < 0.05) 
were prolonged in the study group. However, pain scores and the analgesic requirements in the postoperative 
periods (24 and 48 hr) were similar. 

Conclusion: There is a short-term benefit during the first few postoperative hours in.using a single shot 
"3-in- I" femoral nerve block to complement general anaesthesia for elective hip surgery. 

Objectif  : l~valuer l'efficacitE du bloc femoral ,,3-dans-I ,, en une injection pour la chirurgie prosth&ique de la 
hanche associE ~ une anesthEsie gEnErale pour procurer l'analgEsie postopEratoire. 

M&hodes : Quarante patients, ASA I ~ 3, ont re~u un bloc factice ou un bloc femoral ,,3-dans- I ,, avec rep&age 
des points de Winnie par stimulateur nerveux et rEalisE avec de la bupivacal'ne 0,5% adrEnalinEe 40 ml injectEe 
apt& l'induction de l'anesthEsie. Du v&uronium, 0, I mg'kg -i, Etait ajoutE aprEs la rEalisation du bloc et d'une 
anesthEsie maintenue ~ l'isoflurane, oxygEne 40% et protoxyde d'azote 60%. On administrait 1,5/.tg'kg -~ de fen- 
tanyl ~ tousles patients avant l'incision. La frEquence cardiaque, la pression art&ielle, les besoins en fentanyl et la 
P~riSO Etaient mesurEs pendant la chirurgie. A la p&iode postopEratoire, les patients recevaient 75 mg de 
diclofEnac im et/ou 0, I mg.kg -I de morphine sc lorsque le score dEpassait 3 sur l'&helle de I 0, au besoin. On 
enregistrait les scores de douleurs au moment de la premiere administration d'analgEsique, ~ 24 h et 48 h de 
m~me que les doses de diclofEnac et de morphine apt& la chirurgie. 

R~sultats : Les besoins d'anesthEsie Etaient les m~mes pendant la chirurgie. ~intervalle entre le bloc factice ou 
le bloc ,,3-dans-I ,, et la premi&e administration d'analg&ique (261 _+ 49 min vs 492 ___ 40 min, P < 0,05) et 
l'intervalle entre l'extubation et la premiere administration analg&ique (61 _+ 44 min vs 298 ___ 39 rain, P <0,05) 
se prolongeaient dans le groupe d'Etude. Cependant, les scores de douleur et les besoins analgEsiques de la pEri- 
ode postopEratoire (~ 24 et 48 h) Etaient semblables. 

Conc lus ion  : Le bloc femoral en une injection ,,3-dans-I,, administrE comme complement ~ l'anesthEsie 
gEnErale procure un avantage ~ court terme au cours des premieres heures qui suivent une intervention chirur- 
gicale non urgente de la hanche. 
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T 
H E  "3-in-1" femoral nerve block, described 
by Winnie, 1 through a single injection of  a 
sufficient volume of  local anaesthetic just 
below the inguinal ligament blocks the lum- 

bar plexus. This occurs through cephalad movement of  
the local anaesthetic via a fascial conduit containing the 
femoral, lateral cutaneous, and obturator nerves, and is 
enhanced by compression applied distal to the site o f  
injection with the needle angled proximally. 

This type of  block is easy to perform and is com- 
monly used for knee 2-7 and fractured femur shaft 
surgery, s,9 It provides good post-operative analgesia and 
reduces post-operative analgesic requirements, specially 
if a continuous technique is performed. 4,s On the con- 
trary, the results of  studies, investigating the efficacy of  
"3-in-1" nerve block for hip surgery are incomplete and 
inconclusive, l~ The aim of  this study was to evaluate 
the efficacy of  a single shot "3-in-1" femoral nerve block 
on post-operative analgesia after total hip replacement. 

Pat ients  and  me thods  
After institutional approval, informed consent was 
obtained from 40 patients, ASA 1 to 3, scheduled for 
total hip replacement under general anaesthesia. All 
were premedicated with 7.5 mg midazolam po 60 min 
before the scheduled operating time. 

Patients were randomly assigned to two groups: 

- group 1: general anaesthesia (GA) and sham block; 
n =  20 

- group 2: general anaesthesia with a "3-in-1" femoral 
nerve block (GA+FNB) performed just after induc- 
tion o f  anaesthesia; n = 20. 

After arrival in the operating room, patients were 
monitored continuously using an ECG and pulse 
oximeter, and arterial blood pressure was measured 
with an automatic non-invasive device. A 17-gauge 
needle was inserted in the forearm and a crystalloid 
infusion started. 

General anaesthesia was induced with 5-7  mg.kg -1 
thiopentone,  and 1.5 pg.kg -1 fentanyl. Before the 
administration of  0.1 mg.kg -1 vecuronium, a second 
anaesthetist not  in charge of  the patient, and in the 
absence of  the anaesthetist responsible o f  the investi- 
gation, performed a simple needle puncture at the site 
o f  the femoral nerve in the patients o f  group GA and 
a femoral nerve block following Winnie's landmarks in 
patients o f  group GA + FNB. The femoral nerve was 
localised with a nerve stimulator. Forty millilitres o f  
bupivacaine 0.5% with epinephrine 1:200000 were 
injected when quadriceps contraction with an output  
o f  0.4 mA or less was obtained, through a 22-gauge, 
6 cm needle angled proximally to assist spread. 

Anaesthesia was maintained with isoflurane, and a 
mixture o f  oxygen 40% and nitrous oxide 60%. In all 
patients 1.5 pg-kg -1 fentanyl were added before the 
surgical incision (about 30 min after performing the 
real or sham block). Supplemental fentanyl at the same 
dose was administrated only if the pulse rate a n d / o r  
the mean arterial pressure rose 30% above resting val- 
ues, with a maximum end expiratory isoflurane con- 
centration o f  1%. 

In the recovery room, the pain score was assessed 
using visual analogue scale (VAS), from 0 to 10 
(0 meaning no pain at all and 10 an unbearable pain) 
and was recorded. I f  the VAS exceeded 3 / 1 0  at any 
time, 75 mg diclofenac i m  were administered by nurs- 
es in charge; if necessary, 30 min later, 0.1 mg.kg -1 
morphine sc was added. Both o f  these drugs could be 
repeated in the recovery room. Patients were autho- 
rised to leave the recovery room if their VAS was 
<4/10 .  On the surgical ward, the same criteria were 
applied to choose the analgesic. 

Variables recorded every five minutes during surgery 
included : mean arterial pressure (MAP), end expirato- 
ry isoflurane concentration, and supplemental fentanyl 
requirements. During the postoperative period, the fol- 
lowing variables were noted: time from sham block or 
"3-in-1" femoral nerve block performance to first anal- 
gesic requirement, time from extubation to the first 
analgesic requirement, pain scores before first analgesic 
intervention and at 24 hr and 48 hr, the total number 
of  analgesic interventions per patient over 24 hr and 48 
hr as well as the total dose o f  diclofenac and morphine 
per patient at the same times. 

Side effects o f  the "3-in-1" femoral nerve block 
such as haematoma, hypoaesthesia for >24 hours or 
signs o f  infection at the puncture site were recorded. 

Data are presented as mean • SD or median and 
range. Statistical analyses were performed using 
unpaired t test, Mann Whitney-U or Chi square as 
required. A Pvalue < 0.05 was considered significant. 

Results 
Patients in both groups were comparable in age, weight, 
sex distribution and ASA physical status (Table I). 

TABLE I Padents characteristics. 

GA GA + FNB 

Age (yr) 71 • 9 68 + 12 
Weight (kg) 71 + 12 71 • 17 
Female/male 11/9 16/4 
ASA status I/II/III 2/16/2 7/9/4 

Mean • SD, n = 20 in each group. GA : general anaesthesia and 
sham block; GA + FNB : general anaesthesia and "3-in-1" femoral 
nerve block. 
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Peroperative data 
No differences in the duration of  surgery or supple- 
mental fentanyl requirements were found during oper- 
ation (Table II). Only three patients needed a dose of 
supplemental fentanyl, one in the GA group and two in 
the GA+ FNB group. The end expiratory isoflurane 
concentration achieved and mean arterial pressure 
changes were comparable in the groups (Figure 1, 2). 

TABLE II Peroperative data. 

G A  G A  + F N B  

Fentanyl 0ag) 235 • 50 235 • 62 
Duration of  surgery (min) 150 • 41 140 • 32 

Mean • SD, n = 20 in each group. GA: general anaesthesia and 
sham block; GA + FNB : general anaesthesia and "3- in - l "  femoral 
nerve block. 
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F I G U R E  1 End expiratory isoflurane concentration (%) for the 
GA group (general anaesthesia) and the GA + FNB group (general 
anaesthesia with a "3-in-1" femoral nerve block) during surgery. 

120 

c~ .T- 
I= 100 

0 .  8 o  

| 60 
X 

4O 

l s  46  1's l o s  1'~S lSS 1os 

Time ( r a i n )  

F I G U R E  2 Mean arterial pressure for the GA group (general 
anaesthesia) and the GA + FNB group (general anaesthesia with a 
"3-in-1" femoral nerve block) during surgery. 

Postoperative data 
The times from sham block or "3-in-1" femoral nerve 
block performance to first analgesic requirement, and 
from extubation to the first analgesic requirement were 
longer in group GA + FNB (P < 0.05) than in the GA 
group. However, no difference in analgesic require- 
ments of morphine and diclofenac, or in the total num- 
ber of analgesic interventions per patient were found. 
Pain scores recorded at first analgesic intervention and 
at the 24 hr show no differences between the two 
groups (Table III). 

On the second post-operative day, six patients of 
group GA and three patients in group GA + FNB 
received ibuprofen prescribed by the surgeon and were 
excluded from further data analyses (Table W). During 
the second postoperative day, analgesic requirements, 
total number of analgesic interventions and pain scores 
were also comparable between groups. 

No side effects such as paresthesiae or dysesthesiae 
in the area covered by the block, haematoma or signs 
of infection were observed. 

TABLE II I  Postoperative variables during the first 24 hr. 

G A  G A  + F N B  

Time from extubation to 1st 

analgesic intervention (min) 
Time from sham/real  block to 1st 

analgesic intervention (min) 

Pain score at first analgesic 
intervention 

Pain score at 24 hr 
Morphine 0-24 hr (mg) 

Diclofenac 0-24 hr (mg) 
Number  of  analgesic interventions 

at 24 hr 

61 • 44 298 • 39* 

261 • 49 492 • 40* 

7 (4-10) 7 (4--9) 

2 (o-~) 2 (0-6) 
8.6 • 7.7 7 • 6.2 

101 • 50 85 • 57 

2.6 • 1.3 2.2 • 1.4 

Mean • SD or median with ranges in parenthesis, n ~ 20 in each 
group. GA: general anaesthesia and sham block; GA + FNB: general 
anaesthesia and "3- in- l"  femoral nerve block. *P < 0.05. 

TABLE IV Postoperative variables during the second day 

G A  G A  + F2qB 

n = 14 n = 17  

Pain score at 48 hr 0 (0-4)  2 (0-4)  
Morphine 24-48 hr (mg) 5 • 7 4.6 • 5 

Diclofenac 24-48 hr (mg) 59 • 74 56 • 68 
Number  o f  analgesic 

interventions 24-48 hr 1.5 • 0.9 1.7 • 1.4 

Mean • SD or median with ranges in parenthesis. GA: general 
anaesthesia and sham block; GA + FNB: general anaesthesia and 

3-in-1 femoral nerve block. * P <  0.05. 
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Discussion 
The results o f  the present study indicate that a 
"3-in-1" femoral nerve block performed in association 
with general anaesthesia for total hip replacement 
improves analgesia for a short period of  four to five 
hours after the operation, but  does not reduce peri- 
operative and post-operative analgesic requirements. 

We performed the "3-in-1" femoral nerve block just 
after induction of  general anaesthesia; thus, the maxi- 
mal extent of  block could not be tested. Nevertheless, 
we used the standard nerve stimulation technique 
(muscular response with output of  0.4 mA or less) and 
a large volume of  local anaesthetic (40 ml) was admin- 
istered, which should provide an optimal "3-in-1" 
femoral nerve block in the majority of  patients. 

During surgery, no opioid-sparing effect was seen. 
Supplemental fentanyl requirements as well as end expi- 
ratory isoflurane concentrations and haemodynamic vari- 
ables were comparable in both groups. This could be 
explained by the methodology used. All patients received 
1.5 lag.kg -1 fentanyl at induction of  anaesthesia and the 
same dose was administered just before the surgical inci- 
sion. Although 3 lag.kg -1 of  fentanyl is not a high dose, 
considering the extent of  this surgical procedure, it could 
have prevented an opioid-sparing effect. However, heart 
rate and blood pressure are not the most reliable variables 
ofperoperative patient discomfort. 

During the post-operative period, the "3- in- l"  
femoral nerve block delayed the time to the first anal- 
gesic intervention. Patients in the control group need- 
ed an analgesic 61 • 44 min after the end of  surgery 
whereas patients from the study group required anal- 
gesia only five hours after the surgical procedure. This 
allowed for better patient comfort in the early postop- 
erative period. Most  patients from the study group 
received their first analgesic medication on the ward. 
Pain scores of  patients in both groups were surpris- 
ingly high (7 (4-9) and 7 (4-10))  although they were 
told to ask for analgesic intervention with a score of  
3 /10 .  This points out the difficulty of  communication 
between patients and nursing staff. 

No reduction in postoperative analgesia require- 
ments was shown over 24 or 48 hr. These findings 
suggest that performing a "3-in-1" femoral nerve 
block at the end of  the surgery would have been more 
beneficial. 

In theory, femoral nerve block performed with 
200 mg bupivacaine should last longer than 500 min. 
Anatomically, the incision may encroach sacral and T12 
roots, which are not blocked by the inguinal paravascular 
technique. Many authors have questioned Winnie's 
hypothesis of  a fascia, lz-14 Parkinson lz has demonstrated, 
by measuring the extent of  motor and sensory blockade 

(testing motor function or pin-prick response) that the 
anterior approach of  Winnie using paraesthesia or nerve 
stimulation is effective in producing femoral and lateral 
cutaneous nerve blocks, but ineffective for an obturator 
block. Though the obturator nerve is mainly a motor 
nerve, it also provides some sensory distribution to the 
hip. In addition, the hip is innervated by some branches 
arising form the sciatic nerve. These facts could explain 
the shorter period of  analgesia than expected observed in 
our  study. 

Very few studies have examined the analgesic effects 
o f  a "3-in-1" femoral nerve block during hip 
surgery: l~ they are published in an abstract form, and 
they concern a continuous "3-in-l"  femoral nerve 
block. Singelyn compared the eff• of  a continuous 
femoral nerve block performed before or after hip 
surgery in three groups of  15 patients (no block, block 
performed prior, or after surgery). Forty millilitres 
bupivacaine 0.25% with epinephrine mixed with 100 lag 
fentanyl were injected followed by an infusion of  bupi- 
vacaine 0.125% at 10 ml.hr-1, l~ This study was not  dou- 
ble blind and peroperative effects are not reported. 
Postoperative analgesic morphine requirements, quan- 
tified by Patient Control Analgesia, were reduced in the 
groups with the continuous femoral nerve blocks when 
compared with the group without femoral block. The 
same author investigated, in 620 patients scheduled for 
hip, femoral shaft or knee surgery, the postoperative 
analgesic effects of  a continuous femoral nerve block 
which was performed using 40 ml bupivacaine 0.25% 
with epinephrine followed by a continuous infusion of  
bupivacaine 0.125% mixed with fentanyl and clonidine 
at a concentration of  I lag-m1-1 administered at a rate of  
10 ml.hr-k He conduded that this technique was sta- 
tistically less efficient for knee surgery than for hip and 
femoral shaft surgery, ll Two flaws can be seen: 1) the 
absence of  a control group; 2) the influence of  the pos- 
sible systemic effect of  fentanyl or a mixture of  fentanyl 
and clonidine on postoperative analgesia. 

In conclusion, the "3-in-1" femoral nerve block 
offers a technically easy and safe method of  providing 
pain relief in the early post-operative period. However,  
for longer term pain relief, a single shot technique 
femoral nerve block appears to be inadequate. 
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