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Abstract

Study Objective: To compare post-operative analgesia obtained by continuous lumbar epidural block (CLEB)
versus continuous lumbar plexus block (CLPB) versus CLPB associated with a single shot parasacral sciatic nerve
block (CLEBS) after total hip arthroplasty (THA).

Study design: Randomized clinical trial.
Setting: Operating room, postoperative care unit, orthopedic surgical ward.

Methods: 78 ASA I-lll patients undergoing elective THA were randomly assigned to receive CLEB (n=24, 15-
20 ml of 5 mg/ml ropivacaine, sufentanil 10 pg, clonidine 1 pg/ml), CLPB (n=22, 3mg/kg of 5 mg/ml of ropivacaine,
max. 40 ml, clonidine 1 pg/ml, sufentanil 10 png) or CLPBS (n=23, CLPB as described above; sciatic nerve: 20 ml
of ropivacaine 5 mg/ml, clonidine 1 ug/ml). All patients received continuous infusion of 2 mg/ml of ropivacaine,
8 ml/h for 48 hours. Primary outcome was pain intensity assessment (VAS and VS). Secondary outcomes were
postoperative total opioid consumption, hemodynamic stability, motor blockade, blood loss, intraoperative sufentanil
and propofol consumption, patient satisfaction and complications.

Results: VAS was lower in the CLEB group than in the CLPB and CLPBS groups respectively for 6 and 12
hours postoperatively (post-surgery p<0.001, 2h p<0.001, 6h p<0.001, 12h p<0.03)(Table 2). Moreover, CLPSB
patients reported lower VAS than CLPB patients from the end of the surgery till the 12" follow up hour (Table 2).
VS was lower in the CLEB group from the end of surgery to 6h postoperatively (Table 3). The CLPB group showed
higher morphine consumption than the CLPSB and CLEB groups over 12 h postoperatively (p=0.05); thereafter, no
statistically significant differences were observed between groups at the end of follow up (48h) (p=0.4) (Table 4).

Conclusion: In conclusion, continuous lumbar plexus block in association with single shot sciatic nerve block
is a valid alternative to epidural technique in managing postoperative analgesia after THA, with an improved risk-

benefit balance.

Introduction

Regional anesthesia is a validate analgesic treatment option for hip
surgery, reducing peri-operative pain and opioid requirements [1,2].
Compared with epidural analgesia, the continuous psoas compartment
block provides excellent intraoperative and postoperative analgesia with
alow incidence of complications for partial hip replacement surgery [3]

Conversely, Biboulet at al affirm that the single injection psoas
compartment block is an effective analgesic technique only till the 4%
postoperative hour and should not be used routinely after total hip
arthroplasty (THA) [4]. Considering the new landmarks proposed
by Capdevila [5], a continuous psoas compartment block promotes
optimal analgesia after hip arthroplasty, with few side effects. This was
also confirmed by other authors [3,6-9]. Moreover, continuous lumbar
plexus block is recommended (grade A) for post operative analgesia
after THA by the PROSPECT group [6].

In his meta-analysis, Touray ST et al. reported that continuous
lumbar plexus block is a safe and effective alternative for analgesia
after hip and knee surgery; they also affirmed that more research
is required both to define its role in the intraoperative setting and
confirm potentially beneficial effects on variables such as peri-operative
hemodynamics and blood loss [10].

The aim of this study was to compare postoperative analgesia
provided by the continuous lumbar plexus block (CLPB), CLPB
associated with parasacral sciatic nerve block (CLPBS) and continuous

lumbar epidural block (CLEB) in patients undergoing total hip
arthroplasty (THA).

We also compared hemodynamic stability, motor blockade, blood
loss, intra-operative sufentanil and propofol consumption, surgeon and
patient satisfaction and techniqu-related complications.

Methods

We conducted a randomized, prospective, double-blind trial in
78 patients who underwent total hip arthroplasty (THA). After the
approval of the study design by the “Tor Vergata University Ethics
Committee”, we enrolled American Society of Anesthesiologists
(ASA) physical status class I-II-III patients who were scheduled for
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unilateral elective THA. The exclusion criteria were: allergy to any
local anesthetic; dementia preventing proper comprehension; refusal of
the procedure; ASA physical status class IV; use of psychotropic drugs
and abuse of alcohol and drugs, severe hematological and coagulation
disorders, severe rhythm disorders, neurological disorders (peripheral
neuromuscular), local or systemic infection, history of chronic pain,
coxo-femoral fractures or dysplasia (because the surgeon needs to test
possible sciatic nerve injury due to leg traction for the correction of the
dissymmetry and limping), revision of a previous THA. Seventy eight
consecutively enrolled patients randomized by a computer-generated
list were allocated to one of the three groups. Patients in the CLEB
group received continuous lumbar epidural anesthesia, patients in the
CLPB group received continuous lumbar plexus block, and patients
in the CLPSB group received continuous lumbar plexus block and
parasacral sciatic nerve block.

Once the patient was in the operating room, electrocardiogram,
heart rate, and peripheral oxygen saturation (SpO,) were monitored
continuously, and arterial blood pressure (BP) was measured at 5-min
intervals using an automatic cycling device (Datex Ohmeda).

In each case, 8ml/kg of intravenous (i.v.) isotonic saline was
administered as preload. All patients were sedated maintaining
spontaneous breathing in order to keep them blind about the chosen
technique. Sedation was achieved with Propofol TCI (1-2 pg/ml)
(Orchestra® Base Primea, Fresesnius Kabi), after the patient was laterally
positioned with the affected limb uppermost.

In the CLEB Group, the patient was placed in the lateral decubitus
position with the affected side uppermost. After aseptic skin disinfection
and sterile draping, local anesthesia of the skin was applied with 3-4
ml of lidocaine 20 mg ml"'. An 18G Tuohy needle (Perifix, B Braun,
Melsungen, Germany) was advanced from the midline at the L2-L3
or L3-L4 interspace with the needle bevel turned cranially. When the
epidural space was identified, using the loss of resistance technique, a
20G epidural multiorifice catheter was introduced 4-5 cm inside the
epidural space. The catheter was fixed to the skin and a testing dose
of 3 ml lidocaine 20 mg ml'with epinephrine 1:200.000 was slowly
injected. Thereafter, 1 mgkg™ of ropivacaine (max 100 mg) was injected
through the catheter. In addition, the sensory level of epidural block
was assessed by loss of pinprick sensation.

In the CLPB Group, the patient was positioned laterally with
the leg to be blocked uppermost. A 120-mm, 21-gauge insulated
needle (Polymedic; Temena SARL, Bondy, France) was connected
to a peripheral nerve stimulator (Stimuplex; B. Braun, Melsungen,
Germany) with an initial current intensity of 1.5 mA (2 Hz, 0.1
millisecond). CLPB was performed as described by Capdevila et al [5].
Needle position was judged adequate when quadriceps contractions
were still elicited by impulses of 0.3 to 0.5 mA. Then, after accurate
negative aspiration a half dose of an overall of 3 mg kg™ of ropivacaine 5
mg ml"! (max 200 mg of ropivacaine), clonidine 1 ug ml"' was injected.
Thereafter, a multi-perforated catheter was introduced through the
needle and advanced 5-8 cm distally to the needle tip, then, after
negative aspiration, the remaining half of the anesthetic mixture was
injected through the catheter.

In the CLPSB Group, after CLPB execution the patient remained in
the same position and the parasacral sciatic nerve block was performed
by using Mansours’ landmarks[11]. After identifying the posterior
superior iliac spine and the lowest point of the ischiatic tuberosity, a
line was drawn between these two points and a mark was made on
this line, at 6 cm inferior to the posterior superior iliac spine. After

aseptic skin disinfection of the above mentioned region of the affected
limb, a skin wheal was raised with 1 to 2 ml of 20 mg ml" lidocaine.
A 120-mm, 21-gauge stimulation needle (Polymedic; Temena SARL,
Bondy, France) connected to a peripheral nerve stimulator (Stimuplex;
B. Braun, Melsungen, Germany) with initial current intensity of 1
mA (2 Hz, 0.1 millisecond) was inserted perpendicular to the skin
and advanced until motor responses of the posterior tibial (plantar
flexion or inversion) or peroneal component (extension of the foot)
was elicited. The current output was then progressively diminished
until contractions were obtained at an intensity of 0.3 to 0.4 mA, and
20 millilitres of ropivacaine 5 mg ml” and clonidine 15ug were then
injected through the needle. Both cold and pin-prick tests were used at
30 minutes after anesthesia; moreover, motor block of the affected limb
was assessed according to a modified Bromage score method [0 = no
motor block (nil = 0%); 1 = inability to flex the hip (partial = 33%); 2 =
inability to flex the knee and hip (almost complete = 66%); 3 = inability
to flex the ankle, knee and hip (complete = 100%) [12]].

The same anesthesiologist, who had experience in both techniques,
performed all procedures in all groups. The observer was unaware of
patient group allocation; during anesthesia the observer left the room
and returned only at the end of the procedure for data collection.
Catheters and filters were fixed in the same way to the skin, laterally
to the axillary region on the side of the affected limb and then covered
carefully (from the middle back to the filter) with white medications
in order to avoid any identification by the observer. Only the study
coordinator and the anesthesiologist performing the chosen technique
were informed, according to the randomization list.

During surgery, patients could receive sedation with propofol
in TCI mode (Orchestra® Base Primea, Fresesnius Kabi), Schneider
pharmacokinetic protocol (initial target site-effect concentration of 1.5
pg ml™) and opioids (sufentanil 0.2-0.4 pg/kg) according to the surgeon’s
or patient’s request; spontaneous breathing was manteined for each
patient. No local ansthetics were administered through the perineural
catheter during the intra-operative period. At the end of surgery an
elastomeric pump with 2 mg ml* of ropivacaine at 8 ml h* infusion
rate was connected to a perineural or epidural catheter; each patient
was also connected to a patient-controlled analgesia device (I Pump,
Baxter) set to deliver 2 mg morphine bolus, with 10 min lockout and
one hour limit of 8 mg morphine. In the surgical ward, patients could
ask for a supplemental analgesic drug (ketorolac 30 mg, maximum 90
mg/day)

In all patients, once-a-day administration of subcutaneous 40
mg enoxaparin (Celexane) was initiated on postoperative day 1.
Both catheters were removed 24h after the dose of enoxaparin on
postoperative day 2, and the next dose was administered 2h after
catheter removal.

Data collection included: demographic (age, sex, weight, height)
data; the overall amount of sufentanil or propofol administered
intraoperatively; surgery duration. Hemodynamic parameters (heart
rate and systolic and diastolic arterial pressure) were collected before
and after anesthesia, every 15 minutes during surgery, and at 2, 6, 12,
24, 36 and 48 hrs after surgery.

Both cold and pin-prick tests were used and recorded 30 min after
the block. A modified Bromage score [12] (at rest and on movement)
was recorded in order to assess motor block 30 min after anaesthesia, at
the end of surgery, and at 2h, 6h, 12h, 24h, 36h and 48h in the orthopedic
surgery ward. Morphine consumption was recorded at all times during
follow up. Pain was assessed using the 10-grade visual analog score
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system (VAS, ranging from 0=no pain to 10 = absolutely intolerable
pain) and a 5-point Verbal Pain Scores (VS; 0 = no pain, 1 = mild pain, 2
= moderate pain, 3 = severe pain, 4 = very severe pain) before and after
anesthesia, at the end of surgery, and again at 2h, 6h, 12h, 24h, 36h and
48h postoperatively. We also recorded each individual’s overall level of
satisfaction with the anesthesia and postoperative analgesia, surgeon
satisfaction, supplemental analgesic requirements, catheter-related
problems, and any complications in the first 48 h post-operatively.

Surgeon’s satisfaction with the anesthetic technique was evaluated
at the end of surgery using a 4-point Likert scale that went from “not
satisfied” to “very satisfied” Similarly, patients were asked to rate their
satisfaction with the pain control using the same scale at the end of
follow-up (48 hours) [13].

Primary outcomes of this clinical trial included pain intensity
assessment (VAS and VS). Secondary outcomes included total opioid
consumption, hemodynamic stability, motor blockade, blood loss, intra-
operative sufentanil and propofol consumption, patient satisfaction,
and technique- related complications.

Statistical analysis

To calculate the sample size and a error = 0.05 (type I error
probability for a 2-sided independent t test) and P error = 0.2 (power
80%) was accepted. Our hypothesis (H ) was to find at least a VAS
difference between groups of 20 mm with a standard deviation (o) of
25 mm, during the post-surgery follow-up. Thus, a sample size of 78
patients (26 patients for each group) was calculated to be appropriate.

Data in the text and tables are reported as mean (SD) and range. On
several occasions, the variances between groups were not homogenous
(we used the Bartlett test for inequality of population variances), or data

were not normally distributed: we thus used the Kruskal Wallis test to
check differences between numeric variables. Categorical differences
were tested using the Fischer exact method. All P values were 2-tailed,
and P < 0.05 was considered statistically significant. The significance
between the individual groups was calculated by Post hoc test using
the Holm method (P <0.05). Input data and statistical analysis were
performed by using Epi Info Version 3.3.2 software (Centers for Disease
Control, Atlanta, USA).

Results

An overall of 78 patients were enrolled, but only data regarding
69 were analyzed (CLEB= 24 patients, CLPB= 22 patients, CLPSB= 23
patients) (Figure 1).

There were no significant differences between the CLEB, the CLPB
and the CLPSB groups in terms of age, sex, BMI, hemodynamic data
during the surgery and surgery duration (Table 1).

VAS was lower in the CLEB group than in the CLPB and CLPBS
groups respectively for 6 and 12 hours postoperatively (post-surgery
p<0.001, 2h p<0.001, 6h p<0.001, 12h p<0.03) (Table 2). Moreover,
CLPSB patients reported lower VAS than CLPB patients from the
end of the surgery till 12h of follow up (Table 2). VS was lower in the
CLEB group from the end of surgery to 6h postoperatively (end of
surgery p=0.02, 2h p<0.0001, 6h p=0.001) (Table 3).The CLPB group
showed higher morphine consumption than the CLPSB and CLEB
groups during 12 h postoperatively (p=0.05); thereafter, no statistically
significant differences were observed between groups at the end of
follow up (48h) (p=0.4) (Table 4). The overall boluses of ketorolac
administered did not differ between groups at each end point of the
follow up (data not shown).

[ 95 pts assessed for eligibility ]

17 pts excluded  [@ _’{

78 pts randomised in the three groups
and enrolled to the procedure

7 pts refused
X l—
to partecipate

!

, l

CLEB group
26 pts included

1 pt with

CLPB group CLPSB group
26 pts included 26 pts included

neurological
disorder

CLEB group
2 pts excluded

2 pts for previous from the analysis.*

THA revision

CLPB group
4 pts excluded from
the analysis.

CLPSB group
3 pts excluded from
the analysis. I

A A

4 pts with
cardiac diseases

CLEB group
24 pts analysed

CLPB group CLPSB group
22 pts analysed 23 pts analysed

3 pts was not
possible to
perform the

epidural block

N

* one patient excluded because of epidural catheter dislocation. The other patient excluded because of incomplete data collection form.
T Three patients excluded because of post-operative perineural catheter. dislocation. One patient excluded because of PCA dysfunction.
* Two patients excluded because of post-operative perineural catheter. dislocation. One patient excluded because of incomplete data collection form.

Figure 1: Flow chart of patient enrolment.
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Characteristics CLEB CLPB CLPSB p-value

Age, years 67.6+7.8 (52-78) 68.4+8.8 (53-85) 66.3+9.7 (50-79) 0.6
Sex, M/F 14710 9/13 10/12 0.5
BMI, kg m-2 27.5+4.2 (21-35) 28.1+4.1 (22-35) 26.9+3.7 (20-33) 0.7
ASAT/1NI 3/16/5 4/1414 5/11/7 0.7
Surgery duration, min 95.4+26.6 (60-155) 101.3+31.5 (60-175) 96.1+34.1 (60-180) 0.7
Haemodynamics
Pre-anesthesia

Mean arterial pressure, mmHg 95.2413.3 (59-113) 98.4+12.8 (70-119) 100.1£13.2 (70-121) 0.6

Heart rate 72.7+8.0 (52-85) 73.4+8.8 (55-93) 71.1£5.1 (63-80) 0.5
Post-anesthesia

Mean arterial pressure, mmHg 72.7+12.6 (52-101) 88.0+14.8 (63-114) 89.6+18.6 (59-116) 0.002

Heart rate 68.8+11.3 (46-87) 72.1+10.8 (48-90) 69.2+15.4 (48-120) 0.5
intra-surgery
Incision

Mean arterial pressure, mmHg 73.2416.2 (48-114) 71.0£14.6 (55-111) 72.5£15.0 (49-95) 0.8

Heart rate 61.8+9.7 (48-85) 62.6+13.2 (42-87) 62.5+7.7 (49-75) 0.9
Femur cutting

Mean arterial pressure, mmHg 70.0+£18.2 (44-118) 71.84£12.3 (50-98) 67.219.3 (54-86) 0.5

Heart rate 61.2+10.5 (44-85) 63.7+12.1 (48-84) 60.8+7.2 (51-76) 0.8
Acetabulus drilling

Mean arterial pressure, mmHg 72.4£19.4 (51-117) 70.2£10.7 (52-94) 66.6+10.1 (46-89) 0.7

Heart rate 62.3+11.5 (43-85) 64.8+13.5 (46-84) 61.5+8.6 (51-77) 0.8
End of surgery

Mean arterial pressure, mmHg 77.3£16.9 (55-113) 83.5+14.6 (62-119) 79.47.7 (63-97) 0.3

Heart rate 68.1+10.3 (50-85) 66.6+11.4 (45-87) 68.9+13.3 (45-97) 0.8

Table 1: Patient demographics and surgical data

Intra-operative overall propofol consumption was significantly
lower in the CLEB group (342+382 mg) than in the CLPB group
(7324367 mg) (p =0.005); however, there were no differences between
CLPSB (540+393 mg) and CLEB patients (p=0.09) (Table 2). Intra-
operative sufentanil consumption was significantly lower in CLEB
(7.5£8.7 ug) and CLPSB (6.1£5.4 ug) patients than in the CLPB group
(14.0+12.9 pg) (p=0.02 and p=0.05 respectively).

Motor block of the operated side was significantly pronounced in
the CLPSB group till 24 hrs after surgery as reported by the Bromage
scale (after surgery p=0.01, 2h p<0.0001, 6h p=0.001, 12h p<0.0001,
24h p=0.004) (Table 3).

No significant differences were found in hemodynamic data
throughout the post-operative follow up period (data not shown).

Post-operative blood loss from the drainages was similar in groups;
the hematic hemoglobin concentration was similar between groups
before surgery, 24h after surgery and 48 h postoperatively (Table 5). An
overall of 23 patients were transfused after surgery and no significant
differences were observed between groups regarding the transfused
blood amount (Table 5).

Regarding complications (Table 6), there were no differences in
postoperative nausea and vomiting (PONV) between groups (p=0.6).
Post-operative hypotension was recorded more frequently in the CLEB
group than in the CLPB or CLPSB groups but the difference was not
statistically relevant (p=0.2). Only one patient of the CLPB group
reported post-operative pruritus. There were no general or local adverse
effects linked to the epidural or perineural injection of ropivacaine.

At the end of the 48 hour follow up period, there was no statistical
difference either in patient or in surgeon satisfaction (respectively
p=0.5, p=0.6) (Data not shown).

Post hoc analysis

To compare the relative efficacies of these three interventions, the
individual reductions in postoperative VAS score were analyzed using
ANOVA with the Holm post hoc test.

In 69 randomized patient, the mean reduction in post surgery, 2h,
6h and 12h VAS score of the CLEB group with those of the CLPB group,
was significantly higher (Holm: post surgery p=0.000; 2h p=0.000; 6h
p=0.000; 12h p=0.013).

Similarly, on comparing the mean reduction in post surgery, 2h,
6h and 12h VAS score of the CLPSB group with the CLPB group, the
CLPSB showed a significantly higher reduction (Holm: post surgery
p=0.002; 2h p=0.000; 6h p=0.000; 12h p=0.006).

However, when the effectiveness of CLEB and CLPSB on the
reduction of post-surgery, 2h, 6h and 12h VAS score were compared,
there was no significant difference (Holm P >0.05 for all time of follow
up) between the two techniques. Hence, it was deduced that CLEB and
CLPSB were equally effective.

VAS at rest (mm)

Follow-up CLEB CLPB CLPSB P-value
pre-surgery |2.8+5.2 (0-17) 3.246.8 (0-26) |3.4-5.5 (0-15) 0.9
post-surgery |3.4+9.8 (0-42) 27.7+24.0 (0-68) | 11.1£19.7 (0-44) <0.001
2 hours 2.0+8.0 (0-37) 30.0+22.2 (0-78) | 10.9+£16.6 (0-54) <0.001
6 hours 6.7+14.2 (0-50) 25.5+16.8 (0-51)|7.5£11.2 (0-43) |<0.001
12 hours 15.7£19.1 (0-61) 30.5+21.3 (0-78) 14.6+18.8 (0-60) 0.03
24 hours 9.5+15.0 (0-65) |17.2+£18.3 (0-50) 19.0+15.7 (0-49) 0.1
36 hours 5.9+11.0 (0-47) |10.2+15.5 (0-48) 13.3+14.5 (0-50) 0.2
48 hours 4.5+9.8 (0-43) 9.1+12.6 (0-43) | 11.4+14.4 (0-49) 0.2

Table 2: VAS at rest listed as mean + SD or number of patients per category.
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Verbal Pain Score (VS)
no pain mild pain moderate pain severe pain
Follow-up* CLEB CLPB CLPSB CLEB CLPB CLPSB CLEB CLPB CLPSB CLEB CLPB CLPSB
pre-surgery 18 (75.0) |16(72.8) 16 (69.6) 6 (25.0) 4(18.2) 6 (26.1) 0(0.0) 1(4.5) 1(4.3) 0(0.0) 1(4.5) 0(0.0)
post-sur- |19(79.2) |7 (31.8) 13 (56.5) 4 (16.7) 5(22.7) 6 (26.2) 1(4.1) 8 (36.4) 3(13.0) 0(0.0) 2(9.1) 1(4.3)
gery
2 hours 20(83.4) |1(4.5) 12(52.2) 2(8.3) 10 (45.5) |7 (30.4) 2(8.3) 8 (36.4) 2(8.7) 0(0.0) 3(13.6) 2(8.7)
6 hours 19(79.2) 4 (18.2) 12(52.2) 3(12.5) 9 (40.9) 8 (34.8) 2(8.3) 8 (36.4) 2(8.7) 0 (0.0) 1(4.5) 1(4.3)
12 hours 10 (41.7)  3(13.6) 11 (47.8) 9 (37.5) 9 (40.9) 6 (26.1) 4 (16.7) 7 (31.8) 4(17.4) 1(4.1) 3(13.6) 2(8.7)
24 hours 11 (45.9) 8(36.4) 8 (34.9) 9(37.5) 8 (36.4) 9 (39.1) 3(12.5) 5(22.7) 5(21.7) 1(4.1) 1(4.5) 1(4.3)
36 hours 14 (58.4) 10 (45.5) |10(43.5) |8(33.3) 7 (31.8) 10 (43.5) 2(8.3) 3(13.6) 3(13.0) 0(0.0) 2(9.1) 0(0.0)
48 hours 18 (75.0) 13(59.1) [14(60.9) |4 (16.7) 6 (27.3) 6 (26.1) 2(8.3) 3(13.6) 3(13.0) 0(0.0) 0(0.0) 0(0.0)
Bromage scale®
nil (0%) partial (33%) almost complete (66%) complete (100%)
Follow-up® CLEB CLPB CLPSB CLEB CLPB CLPSB CLEB CLPB CLPSB CLEB CLPB CLPSB
Pre-surgery 14 (58.3) |3 (13.6) 5(21.7) 7(29.2) 7 (31.8) 3(13.1) 1(4.2) 10 (45.5) |8 (34.8) 2(8.3) 2(9.1) 7 (30.4)
post-sur- 10 (41.7) |3 (13.6) 0(0.0) 5(20.8) 5 (22.6) 2(8.7) 5(20.8) 6 (26.4) 4(17.4) 4 (16.7) 8 (36.4) 17 (73.9)
gery
2 hours 10 (41.7) 1 (4.5) 0(0.0) 6 (25.0) 5(22.8) 2(8.7) 4 (16.6) 7 (31.8) 5(21.7) 4 (16.7) 9 (40.9) 16 (69.6)
6 hours 9 (37.5) 1(4.5) 0(0.0) 8 (33.3) 7 (31.9) 3(13.1) 4 (16.6) 5(22.7) 7 (30.4) 3(12.5) 9 (40.9) 13 (56.5)
12 hours 10 (41.7)  3(13.6) 0(0.0) 12 (50.0) |10(45.5) |5(21.7) 1(4.2) 4(18.2) 10 (43.5) 1(4.1) 5(22.7) 8 (34.8)
24 hours 10 (41.7) 3(13.6) 2(8.7) 13(54.1) |10(45.5) |10 (43.5) 1(4.2) 8 (36.4) 7 (30.4) 0 (0.0) 1(4.5) 4(17.4)
36 hours 11 (45.9) 4 (18.2) 5(21.7) 11 (45.8) 11 (50.0) |10 (43.5) 2(8.3) 7(31.8) 8 (34.8) 0(0.0) 0(0.0) 0(0.0)
48 hours 11 (45.9) 6(27.3) 7 (30.5) 11 (45.8) 12(54.5) 11(47.8) 2(8.3) 4(18.2) 5(21.7) 0(0.0) 0 (0.0) 0(0.0)

* statistical differences were observed at the end of the surgery (p=0.02), 2 hours (p<0.001), 6 hours (p=0.001)
° statistical differences were observed at before surgery (p=0.001), after surgery (p=0.001), at 2 hours (p<0.0001), at 6 hours (p=0.001), at 12 hours
(p<0.0001), at 24 hours (p=0.004). At 36 hours and 48 hours no statistically significant differences were observed, p=0.1 and p=0.6 respectively.

Table 3: Verbal pain score (VS) and Bromage scale.

CLEB(n=24) CLPB(n=22) CLPBS(n=23)
Morphine 12 h 1.642.6 3.0£2.7 1.542.0
Morphine 48 h 7.446.9 9.747.0 7.846.9

Table 4: postoperative morphine consumption (boluses number) listed as mean + SD or number of patients per category.

CLEB(n=24)

CLPB(n=22)

CLPBS(n=23)

Blood loss

818.6+245.6 ml

680.8+£365.6 ml

751.8+359.4 ml ( p=0.3 )

Hemoglobin lev:

- before surgery

13.241.3 g dL-1

12.941.6 g dL-1

13.041.5 g dL-1 (p=0.9)

- 24h postoperatively

10.3+0.9 g dL-1

10.8#1.3 g dL-1

10.6+1.2 g dL-1 (p=0.4)

- 48h postoperatively

9.8+1.0 g dL-1

10.6+1.4 g dL-1

10.3+1.2 g dL-1 (p=0.2)

Blood transfused

428+145.5 ml

317£132.5 ml

450£187 ml (p=0.2)

Table 5: postoperative blood loss, hemoglobin levels and transfusion requirement listed as mean + SD or number of patients per category.

CLEB (n=24) CLPB (n=22) CLPBS (n=23)
PONV 6 (25%) 5(22.7%) 3 (13.0%)
Hypotention 5(20.8%) 1(4.5%) 1(4.3%)
pruritus 1(4.2%) 0 (0%) 0 (0%)
Table 6: postoperative complications reported in number of patients and percentage.
Discussion reported by other authors who used continuous or single shot lumbar

In this trial we can confirm that the epidural technique guarantees
a high level of intra-operative anesthesia and post-operative analgesia;
however, lumbar plexus block in association with parasacral sciatic
nerve block totally involves the sensitive surgical areal4 guaranteeing
a good level of intraoperative anesthesia [15]. Regarding the post-
operative period, we found that continuous lumbar plexus block
technique, especially in association with sciatic nerve block, achieved a
good level of analgesia, in accordance with data shown in the literature;
in fact, we observed similar pain scores in the CLPB group to those

plexus technique [3,4,9]. However, the post-operative VAS score was
always < 30 mm in all groups and the difference between them was <2
points; it could thus be argued that it would be unlikely to be clinically
meaningful. For this reason, every aspect of each technique must be
evaluated.

As in our trial, the literature shows that lumbar plexus block leads
to monolateral motor block, allowing early post-operative mobilization
and also guaranteeing a good level of analgesia, with no associated
hemodynamic instability 3. However, motor block of the operated side
was deeper in the CLPSB group for 24h of follow-up.
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The epidural block technique could be difficult to perform in
cases of spinal calcification; moreover, degenerative spinal disease
may exacerbate the difficulty in elderly patients; in our study, it was
not possible to perform epidural block in 3 patients because of spinal
calcification and degeneration.

In addition, Turker et al. [3] reported that the epidural block
required significantly more attempts than the psoas compartment
block, which prolonged the anesthetic procedure time in the epidural
group [3]; however we did no't record the time needed for the anesthetic
techniques.

We are aware that each technique has several complications; some of
them could be linked to thromboprophylaxis, recommended for at least
10 days for THA [16]. Anticoagulation therapy could also be necessary
for several patients’ comorbidities. This could be relevant in patients
receiving epidural anesthesia/analgesia in whom an epidural hematoma
could lead to paraplegia [17].On the other hand, the literature shows
that continuous lumbar plexus block related-complications include
renal subcapsular [18] or psoas haematoma [19,20]; in our opinion ,
complication frequency and severity must be taken into consideration
in the anesthetic technique choice, avoiding a polyphemic point of view
and always considering the risk/benefit balance.

None of the individuals in any of the groups we studied developed
these serious problems. The number of cases we studied was too small
to compare the safety of epidural vs. psoas blocks; however, our findings
support the conclusion of a prospective survey of 103,730 cases, which
conclude that peripheral nerve blocks are relatively safe in terms of
major complications [21].

Peripheral nerve blocks are thought to cause less nausea-vomiting
and urinary retention than neuroaxial blocks [22]. In agreement with
this finding, we observed more cases of nausea-vomiting in the CLEB
group. The lower rate of these complications in patients with peripheral
nerve blocks contributed to greater patient satisfaction and earlier
mobilization.

Compared to epidural block, lumbar plexus block alone
or associated with sciatic nerve block caused limited unilateral
sympathectomy, and therefore only minimal hemodynamic alterations.
Thereafter, intraoperative mean arterial pressure was similar between
groups, probably due to the use of associated sedative and opioid drugs.

Reduced blood loss with lumbar plexus block has previously been
described [23,24]. However, the postoperative blood loss in our study
was not significantly different between groups, probably because of
clinically similar pain scores and arterial blood pressures throughout
the post-operative period.

In conclusion, continuous lumbar plexus block in association with
single shot sciatic nerve block is a valid alternative to epidural technique
in managing postoperative analgesia after THA, with an improved risk-
benefit balance.
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