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Abstract

Background: Pneumatic arterial tourniquet is a utilized strategy in limb sur-
geries to provide bloodless field to facilitate surgical procedure. Be that as it
may, arterial tourniquet has numerous injurious impacts including hemody-
namic changes and tourniquet-induced pain which sometimes can be severe
and intolerable. Objectives: Our primary aim was to assess the impact of
performing “Lumbar Plexus Block and sciatic nerve block” with General An-
esthesia (GA) on the degree of arterial tourniquet-induced hemodynamic ef-
fects. On the other hand, our secondary aims were: amount of postoperative
analgesic prerequisites, patient satisfactory score and documented side effects.
Settings and Design: Ain Shams University, Orthopedic operating theatre; a
prospective, randomized, double-blind study. Methods and Material: The
physical status of 50 patients (both sexes) including I and II patients from
American Society of Anesthesiologists, whose ages are from 20 - 40 years, is not
so ideal when they are undergoing elective knee Arthroscopy. The duration lasts
no more than ninety minutes under GA with application of tourniquet. Patients
were allotted haphazardly to one of two groups. In Group C (Control group):
Only GA. In Group B: LPB and sciatic nerve block were performed just before
GA administration. Intraoperative hemodynamics was recorded at specific tim-
ings. Results: Incidence of tourniquet induced hypertension (TIH) was mark-
edly less with Group B at: forty five, sixty, seventy five mins after tourniquet in-
flation and just before tourniquet deflation. Also, the total ketorolac consump-
tion during first 24 hours of postoperative period was significantly less with
Group B (p < 0.001). Finally, patient satisfaction was significantly higher in
Group B. Conclusions: Combined Sciatic-Lumbar plexus blocks when com-
bined with general anesthesia were very effective in attenuating TTH.
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1. Introduction

Knee arthroscopy is standout amongst the most commonly performed ortho-
pedic procedures for the diagnosis & treatment of knee diseases [1]. Different
types of anesthetic techniques including local, regional, & general anesthesia
have been utilized effectively for this surgical procedure [2] [3] [4] [5] [6]. More
recently, peripheral nerve block techniques such as combined lumbar plexus
block (LPB) & sciatic nerve block have also been used whether as sole anesthetic
technique or as an adjunct to general anesthesia. The combined lumbar plex-
us-sciatic nerve block technique provides more comfortable intraoperative
anesthesia & preferable postoperative analgesia than the femoral-obturator-sciatic
nerve block technique [7]-[12].

Pneumatic tourniquets are generally utilized in limb surgeries to give a blood-
less field & to facilitate surgical dissection. Notwithstanding, it is vital to appre-
ciate their potential complications, e.g., tourniquet pain, TIH, limb ischemia,
nerve injury & reperfusion injury, which may be minimized by understanding
the proper technique and precautions of tourniquet use, cautious patient as-
sessment to exclude contraindications & by using modern pneumatic tourni-
quets which are intended to limit the rate of this potential entanglement [13].

Many theories state that tourniquet pain is predominantly mediated by un-
myelinated, slowly conducting C-fibers which are affected to a less extent by the
compression of tourniquet inflation than larger fibers [14].

An ascent in SBP or DBP of more than 30% in patients with a tourniquet in-
flated for more than 30 mins has been termed as TIH [15]. TIH occurs more
during lower limb surgeries & under general anesthesia. It could be serious in
patients with ischemic heart diseases, glaucoma & neurological diseases.

It has been suggested that TIH & tachycardia denote activation of the sympa-
thetic nervous system in response to the development of tourniquet pain [16].

Different medications like ketamine, remifentanil, dextromethorphan, keto-
rolac, dexmedetomidine & clonidine have been utilized intravenously to lessen
TIH [17] [18] [19] [20] [21].

The aim of this study was to test the effectiveness of combined lumbar plexus
block and sciatic nerve block in lessening TIH. Postoperative analgesia, patient

satisfaction score & side effects if any, were studied as secondary objectives.

2. Subjects and Methods

The study protocol was affirmed by the local ethical committee of A in Shams
University Hospital, and written, informed consent was gotten from all patients.

A sum of fifty patients undergoing elective knee arthroscopic surgery with the
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utilization of pneumatic tourniquet under general anesthesia were enlisted in the
study amongst January and September 2017. All of the patients were American
Society of Anesthesiologists (ASA) physical status I and II and between the ages
of twenty and forty years. Exclusion criteria included epilepsy, peripheral neu-
ropathy, refusal to participate in the study, hypersensitivity to drugs utilized for
analgesia; infection at the site of puncture and hemorrhagic diathesis. Patients
were randomized by a PC produced table of random numbers to receive either:
sciatic lumbar plexus block with general anesthesia (Group B = Block group) or
GA only (Group C = Control group). All anesthetic blocks were performed by
the same anesthesiologist using nerve stimulator technique.

After an 18-gauge intravenous (IV) cannula was inserted into the hand, pa-
tients were premedicated with two mg of midazolam forty five minutes before
the surgical procedure.

Demographic data were recorded on arrival at the operating-theatre& routine
monitoring like electrocardiogram, pulse oximetry, noninvasive blood pressure &
capnography were established.

For Group B: The patient was placed in the lateral (Sims) position with the
side to be blocked uppermost. The hip on the side to be blocked is flexed to 30°
and the ipsilateral knee flexed to 90°. The skin is sterilized with antiseptic solu-
tion. Lumbar plexus blocks were performed using the approach portrayed by
Winnie et al [12]. The needle in the lumbar plexus block was inserted with a
slight medial inclination at the crossing point of the intercristal line that was
drawn in the horizontal plane at the upper margin of the iliac crests and a line
drawn parallel to the spine through the posterior superior iliac spine (PSIS).
Immediately after performing the lumbar plexus block, the sciatic nerve was
blocked utilizing the classical posterior approach as described by Labat [22]. A
first line was drawn from the midpoint of the greater trochanter to the PSIS, and
a second line was drawn to the sacral hiatus. The puncture was performed at the
intersection of a third line, emerging perpendicularly from the first line at its
midpoint and the second line. Patients undergoing lumbar plexus block received
forty mL of 0.25% bupivacaine. Twenty milliliters of the same solution was used
for the sciatic nerve block. A nerve stimulator (Stimuplex, Melsungen, Germany)
with a 10-cm, 21-gauge needle was used to locate the nerve. Stimulation fre-
quency was 2 hertz and pulse width was 0.1 ms. Initial intensity of the stimulat-
ing current was 1 mA and gradually decreased to 0.5 mA. In all cases, 0.5%
chlorhexidine alcohol was used for antisepsis of the skin of both the lumbar &
gluteal regions, and the blocks were performed using aseptic techniques, using
fenestrated sterile fields and sterile gloves and face mask.

After completion of the anesthetic injection, hemodynamic variables were
recorded. Then patients were placed supine without evaluating the success or
extension of the blockade.

GA was induced for all patients in both groups by another anesthetist who is
blinded regarding patients’ group. After patient oxygenation with 100% oxygen
for 1 minute, 2 pg/kg of fentanyl, 2 mg/kg of propofol, and 0.5 mg/kg of atracu-
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rium were administered intravenously then bag mask ventilation with isoflurane &
100% oxygen was started for 3 minutes till intubation was done.

After tracheal intubation, general anesthesia was maintained with isoflurane
under controlled mechanical ventilation. Volume controlled ventilation was ad-
justed to keep end-tidal carbon dioxide tension at 33 - 35 mmHg. IV paraceta-
molone gram was started at the time of skin incision in all patients and adminis-
tered over twenty min. Atracurium was administered in boluses of ten mg at 30 -
40 mins.

The pneumatic tourniquet, over cotton layer was applied on the thigh of the
operated side after exsanguinations of the limb by crepe bandage. Inflation of the
tourniquet was done to a pressure 100 mmHg above patient’s baseline systolic
blood pressure (SBP).

Blood pressure (BP) both systolic and diastolic, and heart rate (HR) were rec-
orded at specific timings: before induction of anesthesia and at zero, fifteen,
thirty, forty five, sixty and seventy five min after tourniquet inflation, just before
tourniquet deflation and at fifteen min after tourniquet deflation. Those obser-
vations were recorded by the attending anesthesiologists who were unaware of
study groups

Additional dose of fentanyl 50 - 100 ug was administered for intraoperative
analgesia. To ensure patients’ safety, authors had planned that if SBP rose to 200
mmHg or higher, fentanyl 100 ug IV would be administered and any further
step required to manage hypertension would be left to the discretion of the pri-
mary anesthesiologist. Such patients would be excluded from the study.

Crystalloids and colloids were used for hydration. After surgery, tourniquet
deflation was started gradually and the patients were extubated after reversal of
neuromuscular blockade with intravenous 0.05 mg/kg neostigmine and 0.01
mg/kg atropine, and the patients were shifted to post anesthesia care unit
(PACU). In PACU, Pain score were noted by utilizing the verbal rating scale
(VRS) of 0 - 10, 0 being no pain, 1 - 3 mild, 4 - 6 moderate, and 7 or more as se-
vere pain. Patients with VRS score of 50r more received IV infusion of Ketorolac
30 mg as rescue analgesic [23].

VRS scores were recorded hourly after the surgery during a time frame of 6
hours, then on the 12th, 18th & 24th hour thereafter. And total postoperative
ketolrolac dose was calculated during this period.

Patient satisfaction was evaluated by questioning them to give a score between
1 (dissatisfaction) and 10 (complete satisfaction) by considering the pain that

they had experienced after surgery.

3. Statistical Analysis Used

A sample size of 20 achieves 90% power to detect a mean of 30 percent drop in
hemodynamic (blood pressure between the 2 groups paired differences of 30.0
with an estimated standard deviation of differences of 30.0 and with a signific-

ance level (alpha) of 0.05000 using a two-sided paired t-test (Figure 1).
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Data was collected, coded, tabulated, and then analyzed using SPSS® computer
software version 21.

Numerical variables were presented as mean and standard deviation while ca-
tegorical variables were presented as number of cases.

Unpaired Student’s #test was used to analyze parametric data while
Chi-square test was used for categorical data analysis. Any difference with

p-value < 0.05 was considered statistically significant.

4. Results

There were no statistical differences in patient’s demographic data and tourni-
quet time (Table 1).

The two groups were equivalent regarding their baseline SBP, DBP and HR.
After tourniquet inflation a significant rise in SBP, DBP and heart rate was
found in Group (C) when compared to Group (B) at forty five, sixty, seventy five
min after tourniquet inflation and just before tourniquet deflation (p < 0.001)
(Figures 2-4).

Systolic pressure did not reach 200 mmHg or above in any patient, and there-

fore none of the recruited patients were barred from the study.

Assessed for eligibility (n: 60)

Excluded: (n: 10)
Did not meet inclusion criteria. (n: 5)
Declined to participate. (n: 5)

Randomized (n: 50)

Allocated to Allocated to Block Group
Control Group (n: 25) (n: 25)

Figure 1. Flow diagram reflecting the RCT trial design.

Table 1. Demographic data.

Group (C) (n=25) Group (B) (n=25) p-value
Age (year) 31.28 £7.144 31.22+7.19 0.984
Sex (Male/Female) 14/11 15/10 1
BMI (kg/m?) 23.56 +4.9 24.63 +5.16 0.95
ASA T/II 6/19 5/20 1
Tourniquet duration (min) 80.72 £ 2.64 82.4 +4.56 0.814

Data are presented as mean + SD or as number of patients. p > 0.05 was considered statistically
non-significant.
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Figure 2. Variation of the systolic arterial blood pressure throughout the

operation.
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Figure 3. Variation of the diastolic arterial blood pressure throughout the

operation.
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Figure 4. Variation of the Heart rate throughout the operation.

Total postoperative analgesic requirements during first 24 hrs were signifi-
cantly less in Group (B) when compared to Group (C) (p < 0.001) (Table 2).

Also, the patients’ satisfaction scores were higher in Group (B), which were
statistically significant (p < 0.001) (Table 3).
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Table 2. Postoperative analgesic requirement consumption.

Group (C) (n=25) Group (B) (n =25) p-value

Postop analgesic Consumption
during 1st 24 hours 80.4 + 14.28 14.69 +10.8 <0.001
(Ketorolac dose in mg)

Data are presented as mean * SD or median (IQR).

Table 3. Postoperative satisfaction score.

Group (C) (n=25) Group (B) (n =25) p-value

Satisfaction score 3(2-3) 9(9-10) <0.001

Data are presented as mean + SD or median (IQR).

5. Discussion

Tourniquets are useful aids for limb procedures as they decrease the blood loss
during surgery and provide a relatively bloodless field for the surgeon if used
properly [24]. HR, SBP, and DBP may increase after 30 - 60 min of tourniquet
inflation due to ischemia and tourniquet pain. These changes continue until
tourniquet deflation and inadequately react to analgesic drugs or increasing the
depth of anesthesia [25]. Eutectic mixture of local anesthetic (EMLA) cream ap-
plication [26] [27], LAs given via the neuraxial route with or without opioids
[28]-[33], various intravenous agents as: ketorolac [34], dexmedetomidine [35],
Clonidine [36] [37] [38] and ketamine [36] have also been used intravenously to
attenuate this pain and subsequent hemodynamic changes.

Here, we suggested that performing combined sciatic lumbar plexus block
with GA can abolishes or markedly attenuates tourniquet induced pain and sub-
sequent hemodynamic changes. Although LPB is applied as an anesthetic me-
thod in a few studies in combination with sciatic block [39] [40], its usage is
commonly limited to perioperative pain management in hip [41] [42] and knee
surgeries [43].

We added combined sciatic and lumbar plexus block to GA and evaluated
their effect on attenuating TIH in patients undergoing arthroscopic knee surgery
under general anesthesia. We additionally compared amount of postoperative
analgesic requirements and the degree of satisfaction experienced by patients in
both the groups.

We saw that, SBP, DBPand HR fundamentally increased at forty five, sixty,
seventy five min after tourniquet inflation and just before tourniquet deflation in
the control group as compared to sciatic lumbar plexus group (p < 0.001). In
another words, % of TIH was less with sciatic lumbar plexus group (p < 0.001) at
the past meant timings. Likewise, the total ketorolac utilization amid first 24
hours of postoperative period was significantly less in the sciatic lumbar plexus
group compared to the control group (p < 0.001). Finally, Patient satisfaction
was altogether higher in sciatic lumbar plexus group than control group (p <
0.001).
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This is probably the 1st study discussing the possibility of attenuating TIH ef-
fectively using combined sciatic lumbar plexus block under general anesthesia,
so finding similar studies was very challenging.

In a study made by Luber and his colleagues, he showed that combined sciatic
lumbar plexus block can be used successfully as a sole anesthetic technique for
total knee arthroplasty with low % of tourniquet pain and subsequent hemody-
namic changes. Also, they showed that lumbar plexus block appears to have ad-
vantages for early postoperative analgesia, leading to increased patient comfort
and satisfaction and this goes with our results [44].

Another study by Tharwat was in concordance with our results. Tharwat, in
his investigation of 48 patients totally, compared the combination of Posterior
lumbar plexus-sciatic (PLPS) nerve block with the combination of Femor-
al-obturator-sciatic (FOS) nerve block for ACL reconstruction. He found that
the two combinations are comparable intraoperative regarding stable hemody-
namics and minimal tourniquet pain, but the PLPS nerve block offered better
post-operative analgesia with less opioid consumption [45].

In a study done by Horasanli and his colleagues, they demonstrated that com-
bined lumbar plexus and sciatic nerve block provides intraoperative hemody-
namic stability and low % rate of complications. Surprisingly, the (LPSB)
showed lesser patient satisfaction (but higher surgeon satisfaction) but with no
statistical difference. Likewise, the duration of analgesia in the LPSB group was
moderately short in their study when contrasted to other studies (but longer
when compared with epidural group). This outcome may be because of the low-
er concentration and dose of ropivacaine in the LPSB group [46].

Supporting our results in regards of patient satisfaction, Raimer et al. recorded
that patient satisfaction with the anesthetic technique was high, and no huge
contrasts were observed between psoas compartment-sciatic block analgesia and
epidural analgesia for postoperative pain therapy after knee arthroplasty [47].

Contrary to our results, Bareka and his colleagues showed higher VAS scores
during tourniquet inflation in PLPS group (when compared with FOS Group)
with subsequent more intraoperative fentanyl consumption and this difference
was statistically significant [48]. Also, the post-operative pain scores were higher
for the PLPS group, and this is additionally reflected in the higher morphine uti-
lization by this group. All patients in both groups were extremely satisfied by
their anesthesia-analgesia and the total management. The higher rate of success
with the FOS block in comparison with PLPS block can be clarified by the way
that in the FOS group the local anesthetic is infused with the use of ultrasound
around the femoral and the obturator nerve, while in the PLPS group it is in-
fused blindly into the plexus.

This fact (addition of obturator nerve block) could likewise explain the less
VAS score in the FOS group during tourniquet inflation and autograft harvest-
ing since the obturator nerve is responsible for the sensory innervation of the
skin of the medial aspect of the thigh and it is also responsible for the motor in-

nervation of the gracilis. Subsequently, the higher rate of conversion to general
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anesthesia in the PLPS group, on account of agony and distress during surgery,
can be ascribed to the inferior quality of the obturator nerve block with this
technique.

A limitation of our study is that we did not utilize the bispectral index or elec-
troencephalogram to guarantee similar anesthetic depth in all patients because of
unavailability of equipment. Also, our research population comprised of patients
belonging to American Society of Anesthesiologists physical status I and II,
while the risk related to TIH would be possibly more hurtful in patients with
pre-existing cardiovascular disease, especially ischemic heart disease. We, hence,
suggest that future research ought to incorporate this patient population in order
to evaluate the degree of attenuation of TIH in patients who might really profit

from this effect.

6. Conclusion

We presume that performing combined Sciatic-Lumbar plexus block as an ad-
junct to GA, is exceptionally powerful in counteracting tourniquet-induced rise
in arterial pressure.
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