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Abstract

Background: Peripheral block techniques for total hip arthroplasty have been
used as an analgesic strategy, only a few studies described it as an anesthetic
technique, so the perioperative performance and safety are poorly studied.
Methods: 78 total hip arthroplasties were prospectively observed in our hos-
pital. Divided into 2 groups: 1) General anesthesia; and 2) Lumbar sacral plexus
block anesthesia. Variables measured in both groups were: demographics, con-
version to general anesthesia, total opioid doses, surgical time, blood loss,
postoperative pain, use and total dose of vasopressors drugs, transfusion and
ICU transfer needs, postoperative ambulation time, and length of hospital stay.
T student and chi-square tests were used upon the case. A significant differ-
ence was considered when a value of p < 0.05 was obtained. Descriptive sta-
tistics were performed in frequency, percentages, variance and standard devi-
ation. Results: 3 patients (7.3%) anesthetized with combined lumbar sacral plex-
us block were converted to general anesthesia. When comparing peripheral nerve
block and general anesthesia, less intraoperative (p = 0.000) and postopera-
tive (p = 0.002) opioid consumption were noted, less postoperative pain in
PACU (p = 0.002) and in the first 24 hours (p = 0.005), as well as earlier onset
of ambulation (p = 0.008) and shorter hospital stay (p = 0.031). Conclusions:
In our study, the lumbar and sacral plexus block anesthesia technique provided
anesthetic conditions to perform hip joint arthroplasty and it was proved to
be advantageous in comparison to general anesthesia.
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1. Introduction

Currently, anesthetic techniques used for total hip arthroplasty are general anes-
thesia in 71% of cases, neuraxial anesthesia in 21.4%, or a combination of the
above with peripheral nerve blocks in 7.6% [1].

Anesthesia alters perioperative outcomes [1] [2] [3]. For example, Peripheral
Nerve Blocks (PNB), when combined with other anesthetic techniques for major
joint surgery, are associated with improved pain control [4], less opioid con-
sumption [5], surgical wound infections, pulmonary complications, use of re-
sources associated with medical treatment (like transfer to the intensive care unit
and need for blood transfusion) [6], the incidence of urinary retention [7], re-
covery time for joint mobility, and hospital stay [8].

However, peripheral nerve block techniques have also been associated with
adverse effects such as muscle weakness and the risk of falls in the postoperative
period [7]. This statement has been refuted by Liu, who observed that there was
no significant difference in muscle weakness during the first postoperative day
in patients who received peripheral block compared to those who did not receive
it (p > 0.05) [5]. Another risk related to the use of peripheral nerve block is nerve
injury, which is estimated to occur in 0.04% [9] [10].

In general, PNBs are used as part of a postoperative analgesic strategy; there-
fore, studying cases in which they are used for anesthesia in total hip arthroplasty
is the next step to follow. For example, in 2000, a study compared hemodynamic
effects with either combined lumbar sacral plexus block or spinal anesthesia and
found that hypotension was longer-lasting after spinal anesthesia and more pro-
found in patients over 85 years of age [11]; in 2008, a meta-analysis by Touray et
al. reported a 27% rate of conversion to GA of combined lumbar sciatic PB plus
sedation in Hip arthroplasties. In their results report “insufficient evidence” to
support the use of these combined peripheral blocks as an alternative to GA [12].

In 2015, Petchara and colleagues published a case series study of 70 geriatric
high-risk surgical patients with a combined lumbar and sacral plexus plus seda-
tion for hip fracture repair with hemiarthroplasty, dynamic screw and proximal
femur nail, reporting zero conversion to general anesthesia [13]. In 2016, Johns-
ton and colleagues published a study comparing mortality between general anes-
thesia and anesthesia with iliac fascia compartment block (3-in-1 block) plus se-
dation. They observed higher mortality in patients who received general anes-
thesia [14]. In 2019, Mei ef al reported the use of selective Thoracic 12, lumbar
and sciatic plexus block plus sedation, as anesthesia for hip arthroplasty in two
patients [15].

The objective of this study is to quantify the conversion rate from combined

lumbar sacral plexus block anesthesia to general anesthesia, analyze and com-
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pare the different outcomes such as opioid consumption, acute postoperative
pain, transfusion requirements, transfer to the intensive care unit, time for am-

bulation and hospital stay between groups for total hip arthroplasty.

2. Material and Methods

This research protocol was reviewed and authorized by the Research Ethics Com-
mittee in Hospital Angeles Lomas in México (registration number HAL317/2019).

This is a descriptive, longitudinal, observational, prospective, case control study.

We include all adult patients (total of 94) who underwent for total hip arth-
roplasty in our hospital, since January of 2018 to December of 2019, the study
period was based on the patient’s hospital admission and discharge dates, and
divided in two groups:

1) Group 1—Combination of lumbar and sacral plexus block plus sedation
(lumbar sacral PB) 41 patients;

2) Group 2—Balanced general anesthesia (GA) 37 patients.

16 of 94 patients were excluded since they received neuraxial anesthesia.

2.1. Data Collection

During the research period, the hospital’s surgery schedule was reviewed daily,
and a team member was present observing and collecting data in the preopera-
tive, intraoperative, and postoperative periods in both groups.

Collected data for both groups were presented to a team member for its statis-
tical analysis, this member did not participate in data collection or review of med-
ical records at any time.

In preoperative period: demographic variables such as age, sex, ASA (Ameri-
can Society of Anesthesiology) functional status classification, BMI (Body Mass
Index), cardiovascular risk with the RCRI scale (Revised Cardiac Risk Index)
[16], number of comorbidities and type of disease, anesthesia, surgery, and preo-
perative diagnosis were collected.

During intraoperative period, the following variables were recorded: type of
surgery, conversion of anesthetic technique (peripheral nerve block to general
anesthesia), use and dose of intraoperative vasopressors (converted to norepi-
nephrine) [17], need for intraoperative transfusion, dose of intraoperative opioid
(oral morphine equivalency) [18].

In postoperative period variables like transfer to ICU, opioid dose in the first
three postoperative days (converted to oral morphine) [16], use of postoperative
transfusion, Visual Pain Analogue Scale (VAS) in PACU, and at 24, 48, 72, post-
operative hours, use and number of analgesic rescues and hospital stay in hours
were recorded.

Clinical records were used to complete data that could not be collected pros-

pectively.

2.2. Block Technique Description

All lumbar sacral plexus blocks were observed, the technique used can be sum-
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marized as follows:

1) Prior to the block all patients were monitored and sedated with midazolam/
fentanyl and oxygen, and then skin disinfection with clorhexidine was performed.

2) A 3 - 5 MHz ultrasound probe was coated with a sterile surgical drape and
covered with a sterile guard.

3) The lumbar plexus was located upon technique described in 2015 by Kar-
makar et al [19], correct location its confirmed with a nerve stimulator (settings:
current 0.6 mA, frequency 1 Hz, psoas contraction), then 20 to 25 ml of a com-
bination of ropivacaine at 0.37% + lidocaine/epinephrine 1% were administered.

4) Afterwards, the sciatic nerve was located at parasacral level, using ultra-
sound guidance described by Taha et a/ in 2011 [20], the motor response is cor-
roborated with a nerve stimulator (settings: current 0.6 mA, frequency 1 Hz, dorsal
flexion, and foot eversion) then 20 or 25 mls of a combination of ropivacaine at

0.37% plus lidocaine with epinephrine at 1% were administered.

2.3. Statistical Analysis

Statistical analysis was used to describe the frequency of conversion from peri-
pheral nerve block to general anesthesia and to contrast how the two anesthetic
techniques influence the outcomes studied.

The sample size calculation:

Population size: 46 average total hip artroplasties per year from 2017 to 2019
are performed at our hospital.

With a Heterogeneity of 50%, margin of error of 5%, confidence level 95%,
statistical power 0.8, a sample size of 42 patients was obtained.

The analysis of comparison of means for independent samples T student for
continuous variables was used, the categorical and dichotomous variables were
analyzed through the chi-square test. A value of p < 0.05 was taken as significant
difference; Descriptive statistics of frequency, percentages, variance and stan-
dard deviation were also performed for all study variables.

Data analysis was performed using the statistical program IBM SPSS Statistics

for PC version 26.

3. Results

During 2018 and 2019, 94 patients underwent total hip arthroplasty at our hos-
pital, 16 patients were excluded since they received another type of anesthesia
than those studied.

37 (47.4%) patients received balanced general anesthesia (GA) and 41 (52.6%)
combined lumbar sacral PB plus sedation guided by ultrasound and neurostimu-
lation in all cases. Patients observed in this study were administered a combina-
tion of perineural local anesthetic, with a total fractionated dose of ropivacaine
187.5 - 225 mg and 500 - 600 mg of lidocaine with epinephrine; No local anes-
thetic toxicity were observed in any case.

Demographic data were compared for both groups and are summarized in
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Table 1. There was no significant difference between groups.

A total of 3 patients (7.3%) anesthetized with lumbar sacral plexus block were
converted to general anesthesia, since they did not have optimal anesthetic con-
ditions for surgery. (Success rate 93.7%). When comparing the mean dose of opioid
used intraoperatively and postoperatively, a lower consumption of opioids was
observed in the lumbar sacral PB anesthesia group compared to GA, with a sig-

nificant p value for both comparisons (Table 2).

Table 1. Demographics.

Variable Lumbar sacral PB General Anesthesia value
n=(41)526% n=(37)47.4% T

Age (Range) (28-91)68 +12.3 (40-92)70 + 14 NS
Genere n (%) Female 31 (76) 22 (60) NS
BMI' (Range) (173-39)24£5  (20-40)26+5 NS
Comorbidities n (%) Less than 2 25 (61) 20 (54) NS
>2 5(12.2) 5(13.5)
Cardiovascular
Risk? Class 1 34 (83) 31 (84) NS
n (%)
Class 2 7 (17.1) 6 (16.2)
ASA Physical Status® n (%) I 9 (22) 12 (32.4) NS
II 26 (63.4) 21 (57)
I 4 (10) 3(8.1)
v 2(5) 1(3)
Surgical Diagnosis n (%) Hip arthrosis 27 (66) 19 (51.4) NS
Hip Fracture 12 (29.3) 17 (46)
Other* 2(5) 1(3)

Tstudent analysis, chi square test. Lumbar sacral PB: combined lumbar sacral plexus block; 'BMI: Body
Mass Index; *Cardiovascular risk: Revised Cardiac Risk Index 2013; *ASA: American Society of Anesthesi-
ology Physical Status; *‘Other: (Osteonecrosis, Pseudoarthrosis); NS: No significant.

Table 2. Perioperative mean opioid dose between anesthetic techniques (adjusted dose
converted to oral morphine).

General Anesthesia Lumbar sacral PB

p value
n =37 n =38
Transoperative dose (mg) 44+ 19 18.1 + 6% 0.000
Postoperative dose (mg) (3 days mean) 43.4+48 14.3 + 30* 0.002

T student analysis.
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A difference was founded in favor of GA when comparing vasopressor use,
however, when comparing the adjusted mean vasopressor dose, nonsignificant
difference was observed between the groups (Table 3).

Regarding the need for blood transfusion and the requirement to transfer to
the intensive care unit, no significant difference was observed between the two
groups (Table 4).

There were two times when postoperative pain was significantly lower in the
lumbar sacral PB anesthesia group compared to GA and these were during the
patient’s stay in the postoperative care unit and in the first 24 hours (Table 5).

The mean number of analgesic rescues used by patients receiving BNP anes-
thesia was 0.6 £ 1.3 rescues compared to 0.5 + 1 rescues for AGB, with a p-value
= 0.806.

The hospital stay was longer in the GA group than in the lumbar sacral PB
anesthesia group (4 + 2 days vs 3 £ 1 days respectively) p = 0.031 (Table 6).

The mean time to start ambulation after surgery in lumbar sacral PB anesthe-
sia was 24 + 7.4 hours (Table 7).

4. Discussion

The lumbar sacral PB anesthesia for hip arthroplasty is not universally chosen as

Table 3. Transanesthetic use of vasopressor between techniques (converted to norepi-
nephrine mcg).

. General Anesthesia Lumbar sacral PB
Variable p value
n=37 n =38

Vasopressor use* n (%) yes 9 (24.3) 18 (47.4) 0.038

Adjusted mean dose of

2+5 8 +20.3 NS
vasopressor** (mcg)

*Chi square test; **T de student analysis; mcg: micrograms; NS: Nonsignificant.

Table 4. Comparison of different variables between groups.

General Anesthesia =~ Lumbar sacral PB

Variable a=37 n=38 p value
n (%) n (%)

trzlesefisfi(:)rnb(lt(;:i) Yes 204) 00 NS
No 35 (94.6) 38 (100) NS

wanstosion o) 1 709) 269 NS
No 30 (80.1) 36 (94.7) NS

ICU transfer Yes 5(13.5) 2 (5.3) NS
No 32 (86.5) 36 (94.7) NS

Chi square test; Lumbar sacral PB: combined lumbar sacral plexus block anesthesia; ICU: Intensive Care
Unit; NS: No significant; trans: Transanesthetic period; post: Postanesthetic period.
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Table 5. Postoperative pain comparison between groups (visual analogue scale evalua-

tion).
Postoperative time General Anesthesia Lumbar sacral PB p value
n =37 n =38
PACU 21+3 0.5+ 1.5% 0.002
24 hr 3+3 1.1 +£2.2* 0.005
24 - 48 hr 2+23 1.2+3 NS
48 - 72 hr 1.1+2.1 14+3 NS
>72 hr 04+1.1 0.6 +2 NS
Need for analgesic Rescue: Yes 10 (27) 10 (26.3) NS
No 27 (73) 28 (73.7) NS

T student analysis; Lumbar sacral PB: Combined Lumbar sacral plexus block plus sedation; PACU: Post-
anesthesia care unit; NS: No significant.

Table 6. Hospital stay between groups.

General Anesthesia Lumbar sacral PB
p value
n =37 n =38
(Range) (Range)
Days 4£2(2-12) 3+1(2-7) 0.031
T student analysis; Lumbar sacral PB: Combined Lumbar sacral plexus block plus sedation.
Table 7. Post-surgery ambulation time between groups in hours.
General Anesthesia Lumbar sacral PB
P value
n=26 n =38
Post surgery hours 38 +30.4 24+74 0.008

T student analysis; Lumbar sacral PB: Combined lumbar sacral plexus block anesthesia.

intraoperative anesthetic management, however, in our hospital most of the hip
joint replacement surgeries are performed under this anesthetic technique.

The purpose of this study was to observe whether adequate anesthesia with
lumbar sacral PB plus sedation is possible for total hip arthroplasty. Objectively,
this was measured by the need for conversion to general anesthesia, causes of
conversion were incomplete blockage and the inability to maintain a patent air-
way during sedation.

Our observation, the lumbar sacral PB anesthesia conversion to general anes-
thesia is like the previously reported technique of iliac fascia blockade (3 at 1)
plus sedation (7.3% vs 7.2% respectively) [12]. In addition, as mentioned by dif-
ferent authors, given it is a blocking technique guided by ultrasound and neu-
rostimulation, it is safer and more effective.

There is an ongoing debate about the risks and benefits of using peripheral re-
gional anesthesia versus other anesthetic techniques [4]-[10]. In this study, the
peripheral nerve block technique proved to be associated with significantly less

opioid use, better pain control in the PACU and in the first 24 postoperative
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hours, as well as fewer days of hospital stay and onset of ambulation faster than
with general anesthesia, we did not observe muscle weakness, falls, or injury
nervous in this series of consecutive patients.

However, we also observed a higher requirement for vasopressor in the group
of patients undergoing peripheral nerve block, this may be due to different caus-
es such as varijability in the diagnostic criteria of intraoperative arterial hypoten-
sion and its management or be a reversible consequence of the drugs used in
blockade plus sedation; It should be mentioned that transfer to the ICU was not
significant between both groups, which supports the premise that there is no se-
rious hemodynamic repercussion in patients with arterial hypotension. Never-
theless, a study in which the hemodynamic stability is the main question is im-
portant to revised; in 2015 two studies [12] [21] and found less hemodynamic
derangements in patients receiving lumbar sacral PB in comparison to those re-
ceiving general anesthesia. Authors hypothesize that this difference could be at-
tributed to lower opioid use among patients receiving peripheral nerve blocks [18].

Regarding the need for intraoperative transfusion, a lower incidence has been
shown when general anesthesia is used in combination with peripheral regional
block vs general anesthesia [22], however, in our study there was no significant
difference between both techniques. Additionally, Buckenmaier et al [23], re-
ported less bleeding in the peripheral nerve block group vs balanced general
anesthesia (224 + 75 ml. vs 368 + 168 ml), being statistically significant (p <
0.000), however this can be attributed to other types of variables such as the ex-
perience of the patient surgeon, or the use of antifibrinolytics.

In the use and the number of analgesic rescues received, no statistically signif-
icant difference was observed either, but the decreased use of trans and post-
operative opioids observed in the group with peripheral nerve block anesthesia is
notable (p = 0.000).

Currently the ASRA (American Society of Regional Anesthesia and Pain Medi-
cine) and ESRA (The European Society of Regional Anesthesia and Pain Thera-
py) emphasize the use of regional anesthesia, since they are non-aerosolgene-
rating procedures that reduce the risk of transmission of COVID 19 among
healthcare personnel [24]. A recent study reported that 33% of healthcare per-
sonnel who developed COVID 19 participated in endotracheal intubation. Like-
wise, in 2012, a systematic review showed in 7 of 8 studies that health personnel
who were exposed to endotracheal intubation of patients with SARS-CoV 2 had

a higher risk of transmission than personnel who were not exposed [19].

5. Conclusion

The combined lumbar sacral block technique as an anesthetic technique for hip
arthroplasty provides optimal conditions for surgery, is safe and does not delay

postoperative physiotherapy in total hip arthroplasty patients.
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