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Abstract

Introduction To minimize the side effects of the central neuraxial blockade to obtain postoperative pain relief, there has
been an increasing preference for targeting the peripheral structures in patients undergoing total hip arthroplasty (THA).
Patients and Methods This prospective study was performed between September 2019 and September 2021 and involved
30 patients that were randomized to two groups. One group (n=15) received combined nerve block (CNB) [obturator nerve,
nerve to quadratus femoris, superior gluteal nerve, and femoral nerve], while another group (n=15) received periarticular
infiltrative analgesia (PIA). All the patients were given the same volume and composition of the drug cocktail (20 ml 0.5%
ropivacaine, 1 ml (100 mcg) dexmedetomidine, and 29 ml normal saline).

Results The patients in group CNB had a significantly lower visual analog score (VAS) at 6, 12, 18, 24, 30, 36, 42 and
48 h after surgery (p <0.05). Patients in group CNB required fewer (p <0.001) doses of the rescue analgesic (1.67 +0.90
doses) as compared to group PIA (3.53 +0.64 doses). Time to the first rescue analgesia was significantly longer (p =0.01)
in group CNB (6.71 +2.36 h) as compared to group PIA (4.80+ 1.26 h). However, patients in group PIA had significantly
faster sensory (p <0.001) and motor recovery (p <0.001) as compared to group CNB. It took significantly longer (p <0.001)
to administer the nerve block (16.87 +1.80 min) as compared to periarticular infiltration (6.53 + 1.18 min). There were no
complications in either group.

Conclusion CNB registered significant superiority over PIA with respect to postoperative pain relief and time to rescue
analgesia. However, the time taken to administer CNB was significantly higher and the patients in the PIA group had early
recovery in sensory and motor modalities.

Level of Evidence III (therapeutic).
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Introduction

Considering the complexity of the perception and patho-
genesis of pain, a multimodal approach appears logical
[1]. Uncontrolled postoperative pain after total hip arthro-
plasty (THA) may lead to delayed rehabilitation, delayed
discharge from the hospital, and poor patient satisfaction.
The majority of the centers use epidural anesthesia with
a top-up in the postoperative period, injectable opioids
and/ or NSAIDS, or patient-controlled analgesia (PCA).
Although both PCA and continuous epidural analgesia
are technically less demanding and provide adequate joint
analgesia, they are associated with multiple side effects
such as hypotension, urinary retention, nausea, and vom-
iting related to the frequent use of opioids [2]. Recently,
other modalities such as nerve blocks and periarticular
infiltration are gaining popularity. Lumbar plexus block
provides good analgesia, but it is a technically demand-
ing procedure and may cause serious complications like
retroperitoneal hemorrhage [2-5].

With recent advances, it has been the tendency to
aim more peripherally located structures for pain relief.
Though continuous femoral nerve block has fewer side
effects, it is difficult to achieve adequate analgesia with
an isolated nerve block. Thus, a combined block of all
the nerves supplying the hip joint seems a comprehensive
and logical modality of providing pain relief in patients
undergoing THA [2-5]. Another alternative to the con-
ventional techniques of providing analgesia in the postop
period is periarticular infiltrative analgesia with a cocktail
of drugs. Ropivacaine is gaining popularity for providing
postoperative analgesia due to its differential sensory and
motor blockade, wherein it provides good analgesia with
minimal motor blockade [6]. There is a paucity of studies
in the literature comparing two postoperative pain control
modalities in patients undergoing THA [2, 7-12].

In the present study, we prospectively evaluated com-
bined nerve block (CNB) and periarticular infiltrative
analgesia (PIA) for obtaining pain relief in patients under-
going THA.

Patients and Methods

This prospective, interventional, comparative study was
performed in a tertiary-level, referral, teaching institute
attached to a reputed medical college between Septem-
ber 2019 and September 2021. Approval from the institu-
tional ethics committee was granted and it was registered
under the Clinical Trial Registry of India (CTRI). Written
informed consent was obtained from all the patients for
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treatment, radiological investigations, and photographic
documentation. All ASA I-II patients in the age group
18-60 years that underwent uncemented primary THA via
the posterior approach in the stipulated time period were
included in our study. Patients having ASA grade III-IV
physical status, neurological disorders, coagulopathy,
allergy to local anesthetics, or not willing to participate in
the study were excluded from the study. All the patients
that underwent bilateral THA in the same sitting were also
excluded from the study.

At 95% confidence level and 80% power, taking mean
analgesia consumption within the first 24 h as 16.4 +10.7
in the periarticular infiltration group and 30.0+16.6 in the
femoral nerve block group (as reported by Kuchalik et al®),
the sample size for our study was calculated as 32 per group.
However, due to time constraints in our study, we enrolled
a total of 30 patients that were randomized in either of the
following two groups using an odd and even number sys-
tem: (1) group CNB (n=15): the patients received blocks
for obturator nerve, nerve to quadratus femoris, superior
gluteal nerve, and femoral nerve; (2) group PIA (n=15):
the patients received periarticular infiltrative analgesia in
this group. The patient, as well as the clinician who was
evaluating postoperative pain scores, was not made aware
of the respective group allocation.

Technique

All the patients were operated on through the posterior
approach by the same team of surgeons (authors at serial
numbers 2 and 6) using uncemented hip prostheses. All
were administered spinal anesthesia alone and none of them
received any pre-emptive analgesia. We used the same vol-
ume and composition of drug cocktail in both the groups
that were made using 20 ml 0.5% ropivacaine, 1 ml (100
mcg) dexmedetomidine, and 29 ml normal saline (to make
a total of 50 ml).

1. Group CNB: Obturator nerve, nerve to quadratus femo-
ris, superior gluteal nerve, and femoral nerve were blocked
in this group. We exercised due precautions while giving
nerve blocks: documentation of pre-existing sensory/motor
deficit in the distribution of the proposed block; sensitivity
testing with the drugs; negative aspiration of blood before
injecting the drug cocktail; and incremental administration
of drug cocktail under vital monitoring.

The obturator nerve, nerve to quadratus femoris, and
superior gluteal nerve were blocked intraoperatively by the
surgeon. The femoral nerve, however, was blocked by the
anesthetist after the patient was made supine on wound clo-
sure. These nerve blocks were guided by a nerve stimulator
(Stimuplex Dig RC, B Braun Melsungen AG, Germany).
Nerve stimulation was begun using a current intensity of
2-3 mA (2 Hz). The desired placement of the needle tip
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was marked by the presence of contraction of the muscles
supplied by the respective nerve even at a current intensity
of 0.3-0.5 mA. These nerves were blocked sequentially as
mentioned below:

A. Obturator nerve: It was blocked after the acetabular
component was placed. Taking the anterior cotyledon as
the landmark (Fig. 1A-D), the needle attached to the nerve
stimulator was inserted from the anteroinferior aspect of
the transverse acetabular ligament and directed 40 ante-
riorly, 20° inferiorly, and medially (Fig. 2). The drug cock-
tail (15 ml) was then infiltrated after confirming the correct
position of the needle by looking for the contraction of the
adductors.

B. Nerve to quadratus femoris: It was blocked before the
removal of Charnley’s retractor. It was identified as a thin
branch running parallel to the sciatic nerve at the superior
border of the quadratus femoris just below the obturator
externus, approximately 4 cm medial to the intertrochan-
teric crest. The drug cocktail (8 ml) was administered after
confirming the correct position of the needle by looking for
the contraction of the quadratus femoris muscle.

C. Superior gluteal nerve: It was also blocked before the
removal of Charnley’s retractor. The drug cocktail (7 ml)
was administered at the superior border of the piriformis
after checking for the contraction of the gluteus medius.

Fig.2 Clinical intraoperative photograph showing a surgeon admin-
istering the obturator nerve block. A note may be made of the needle
directed 40° anteriorly, 20" inferiorly, and medially

D. Femoral nerve: It was blocked by an anesthetist (author
at serial number 3) on the operating table in the supine posi-
tion after the completion of the surgery. The block was given
with the ipsilateral extremity abducted 15-20° and slightly
externally rotated. The site of needle insertion was located
immediately lateral (1-1.5 cm) to the pulse of the femoral
artery and 1-2 cm below the inguinal crease. The needle
was introduced at a 30—45° angle to the skin in a cephalad
direction after connecting it to a nerve stimulator. Loss of
resistance was felt as the needle pierced the fasciae. The
drug cocktail (20 ml) was administered after checking for the
contraction of quadriceps muscle (patellar twitch) (Fig. 3).

Fig. 1 A Schematic diagram illustrating the anatomy of the obturator
nerve in relation to the anterior cotyledon and transverse acetabular
ligament (the blue arrow shows the location of the obturator nerve
and vessels)

Fig.3 A schematic diagram illustrating the technique of blocking the
femoral nerve, which can be found immediately lateral (1-1.5 cm) to
the pulse of the femoral artery and 1-2 cm below the inguinal crease
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Fig.4 Clinical intraoperative photograph showing a surgeon infiltrat-
ing the iliopsoas and its insertion at the lesser trochanter

Fig.5 Clinical intraoperative photograph showing a surgeon infiltrat-
ing the fascia lata

2. Group PIA: The structures around the hip, thought to
be responsible for postoperative pain in patients undergo-
ing THA, were infiltrated intraoperatively by the surgeon
with the drug cocktail. We infiltrated the iliopsoas insertion
(7 ml) (Fig. 4) and anterior capsule (5 ml) before the final
reduction of hip prosthesis. The posterior capsule (5 ml),
short external rotators (5 ml), gluteus maximus with its
insertion (8 ml), abductors (5 ml), and fascia lata (15 ml)
(Fig. 5) were infiltrated after the final reduction of the hip
prosthesis.

Aftercare

The patients received standard postoperative care. They were
given an injection of diclofenac 75 mg intramuscularly for
rescue analgesia (VAS >4) unless contra-indicated. In those
cases where injection of diclofenac was contraindicated, we
used injection of paracetamol (1 gm intravenous). They were
observed for any complications like respiratory depression,
bradycardia, renal insufficiency, and urinary retention.

As a part of deep vein thrombosis (DVT) protocol, the
following measures were taken: (1) injection of enoxapa-
rin 0.4 ml s/c 24 hourly (prophylactic dose) was started on
POD1, which was continued for a week; (2) compression
stockings were used; and (3) all the patients underwent
venous duplex ultrasonography on postoperative day 3 to
rule out/ help early diagnose DVT.
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Outcome Variables

(1) visual analog score (VAS): it was measured in the recov-
ery room and then 6 hourly over the next 48 h by the author
at serial number 1; (2) time to rescue analgesia: it was the
time from the completion of CNB/ PIA till the time VAS was
4 or more; (3) number of doses of rescue analgesia needed
in next 48 h; (4) time taken to administer CNB or PIA; (5)
time taken for complete sensory and motor recovery; (6)
complications observed in any of the patients such as intra-
vascular injections, hypotension, hypersensitivity, prolonged
motor blockade, bradycardia (heart rate < 60 bpm), respira-
tory depression (SpO2 < 88%), renal insufficiency (serum
creatinine increases more than 0.5 above the baseline value
in 24 h), and DVT.

Data Analysis

Data were analyzed and statistically evaluated using the
SPSS-PC-25 version. Quantitative data were expressed as
mean + standard deviation or median with interquartile range
which depends on normality distribution. The difference
between the two comparable groups was tested by Student’s
t test (unpaired) or Mann—Whitney ‘U’ test. Qualitative data
were expressed in percentages and statistical differences
between the proportions were tested by Chi-square test or
Fisher’s exact test.

Results
Age and Gender

The study cohort had an identical gender distribution
with 12 men and 3 women in each group. The mean age
of patients in the two groups [34.80 + 10.80 years in group
CNB and 39.33 + 12.24 years in group PIA] were compa-
rable (p=0.29).

VAS

The values, in the recovery room and then at 6, 12, 18,
24, 30, 36, 42, and 48 h after surgery, were 1.53 +0.64,
2.80+0.77,3.87+0.99,3.0+1.0, 2.93 +1.16, 2.13 +0.64,
1.20+0.41, 1.20+0.41, and 1.04+0.0 in group CNB ver-
sus 1.60+0.51, 4.93+1.38, 4.73+£0.79, 4.40 +1.35,
3.67+0.90, 3.0+ 1.31, 2.33+1.11, 1.73+0.70, and
1.33+0.48 in group PIA, respectively. It was significantly
lessat 6 h (p<0.001), 12h (p=0.02), 18 h (p<0.01), 24 h
(p<0.05),30h (p=0.04), 36 h (p<0.01), 42 h (p=0.02),
and 48 h (p=0.01) in group CNB as compared to that meas-
ured in group PIA (Table 1). However, VAS in the recovery
room was comparable in both the groups (p =0.62).
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Table 1 VAS of patients at different time durations in both the groups

VAS score Group P value
CNB group PIA group (n=15)
(n=15)
Atrecover room 1.53+0.64 1.60+0.51 0.62
At6h 2.80£0.77 4.93+1.38 <0.001*
At12h 3.87+0.99 4.73+£0.79 0.02*
At18h 3.0+1.0 4.40+£1.35 <0.01*
At24h 293+1.16 3.67+0.90 <0.05*
At30h 2.13+0.64 3.0+1.31 0.04*
At36h 1.20+£0.41 233+1.11 <0.01*
At42h 1.20+£0.41 1.73+£0.70 0.02*
At48h 1.0+0.0 1.33+0.48 0.01*

*Denotes a statistically significant p value

Table 2 Time to complete sensory and motor recovery in the patients
of both the groups

Group P value
CNB group (n=15) PIA group (n=15)
Time to complete sensory recovery (h)
Mean =+ SD 7.63+£1.52 2.90+£0.43 <0.001*
Median (IQR) 8 (6.5-9) 3(2.5-3.0)
Time to complete motor recovery (h)
Mean +SD 3.86+£0.67 1.77+£0.45 <0.001%*
Median (IQR) 4 (3.5-4.5) 2 (1.5-2.0)

*Denotes a statistically significant p value

Rescue Analgesia

Time to the first rescue analgesia was significantly longer
(»p=0.01) in group CNB (6.71 +£2.36 h) as compared to
group PIA (4.80+1.26 h). A mean of 1.67 +0.90 doses of
intramuscular diclofenac was used in patients who were
given CNB, which was significantly less (p <0.001) than
the number of doses required in patients who were given
PIA (3.53 £0.64 doses).

Sensory and Motor Recovery

Time to complete sensory and motor recovery in patients of
group PIA was 2.90+0.43 h and 1.77 +0.45 h, respectively,
which was significantly less (p <0.001) as compared to
patients in group CNB (7.63 +1.52 and 3.86 +0.67, respec-
tively) (Table 2).

Time Taken to Administer Analgesia

It took significantly longer (p <0.001) to administer CNB
(16.87 +1.80 min) as compared to PIA (6.53 +1.18 min).

Complications

There were no complications in any of the patients.

Discussion

The International Association for the Study of Pain (IASP)
suggested the definition of pain as ‘an unpleasant sensory
and emotional experience associated with actual or poten-
tial tissue damage, or described in terms of such damage’.
Various modalities such as parenteral injections of NSAIDS/
opioids, PCA, epidural top-up, lumbar plexus block, and
newer alternatives like PIA and CNB can be used to provide
pain relief in patients undergoing THA [2-5]. Multimodal
analgesia is the cornerstone of enhanced recovery after sur-
gery protocol (ERAS) [2-5]. It aims at using the synergistic
and potentiating actions of various pharmacological agents
to provide maximum analgesia with minimum side effects.
The additive action of various drugs makes it possible to use
a multitude of drugs in smaller doses for optimum action
without an associated increase in adverse effects. It aims at
replacing opioids as the chief analgesic agent in postopera-
tive pain control protocols owing to its well-documented
side effects. The multimodal protocol targets pain receptors
at all levels, thereby decreasing the central and peripheral
perception of pain that enables the patient to initiate the
postoperative rehabilitation as early as possible for better
functional outcomes. A review of the studies on the compar-
ison of two postoperative pain control modalities in patients
undergoing THA is summarized in Table 3 [2, 7-12].

Limitations of the Study

Despite it being a randomized blinded comparative study,
we could identify the following limitations: (1) we did not
record the preoperative VAS which could have a confound-
ing effect, as patients with a higher preoperative VAS usu-
ally have higher scores postoperatively; (2) since this was a
time-bound study, we could enroll 15 patients in each group.
We recognize that a higher sample size would have further
validated our results (Table 4).

Addressing the Anatomical Basis of Pain Relief

A comprehensive understanding of anatomical structures
responsible for causing postoperative pain in patients under-
going THA is a prerequisite for providing optimum pain
relief. In the present study, we compared CNB and PIA of
structures thought to be responsible for the genesis of pain
after surgery by administering the same drug cocktail in both
groups. In the first group, nerve supply of the hip (obturator
nerve, superior gluteal nerve, nerve to quadratus femoris,

@ Springer



Indian Journal of Orthopaedics (2023) 57:1251-1266

1256

yoeoidde souo[ uosjep
payrpow 1o yoeoidde
[BIS1B[ J02IIP Ay} BIA
VH.L 03Iopun oym
syuaned o3 ATuo Adde
Apmis SIY) JO S)NSoY
Aeys readsoy Jo yi3u9[
Jo sisATeue oy sojeord
-WOd WISAS douBINSUI
ieay [esioatun asouedef
VO Iepun)
‘Apmis aanoadsonoy

S109JJ0 OPIS MIJ UM
‘Suore V110 GNJD
Uel} VHL 193je Jor[al
ured 19)32q papraoxd
VITpue gNAD yim

Kdeioy) uoneurquio))

9ATIORLJR-1S00 dI0W YT
VHL Arewrnd 10)je
Y ¢ 1e uondwnsuod

prordo [e10} pue $91098

ured pojrodai-juened

JO SWLId) uf ‘syo0[q

aaIou Teroydired pue

eISa3[eUR UOHEN[YUI

[e90] uU2am)aq K9BOLJd
oT808 RUR JRTTIIIS

SUOTURAIIUI 30q

—VI71pue gNAD dnoip

anssn 3jos
Tepnonreriod oy) ojur
paroafur sem yorym
‘W ()G JO QWINoA
PaUIqUIOD & OYeW O}
uonnJos JUIES [eULIOU
O[LI9)S JO [UI ¢"8 PIM
paxiw a1am (0001 1)
quriydaurds jo 3w G
pue SpLIO[YO0IPAY
qumydiow jo Sw (]
‘oureseardor 9,6/°( Jo

Sw gzg—vT1 dnoin
Keaneradojsod
Aorerpowrur Juruur3aq
Y/[W  JO 9jer & Je (Ju
/3w ) ureoeardor
%0 (9AIoU SNOJUEBIND
[eIOWoJ [eIde] pue [ex
-OWRJ ‘I01BINIQO) YO0[q

[ ul ¢—gNJD dnoip

LOY € ‘saseqeiep 9

Kyserdoayyae diy
€101 191k UonEN[YUI
Snup repownnu Jeg
-nonrerred pue yo0[q
9AJQU [RIOWQJ SUO-UT

-991Y) SNONUNUOD YIIM 9102)
Adeiay) uoneuIqUIo) €6 Apnys oanoadsonoy [2] ‘Te 10 eSeUNsI9Y, 4

4Nd Pue VI'1 (S100) [£]
uoomeq uostredwo)) 06T  SISATeuE-2loW YIOMION e 10 QUOW[Y ZOUSWIf I

suone Iy

SINsSoY

InpadoId

sdnoi3 aaneredwo) sjuaned jo roqunn Apms jo odA7, (1e9x) I0PINY ON 'S

VHJL Arewnd SuroSiopun sjuoned ul eisad[eue oane1adoisod 10j BISOF[BUR QATIRIYUI SNSIOA SYO0[q dAIAU SNOLIBA JO AoeoL)o ay) Surreduwiod ma1Ad1 arnye1d)i] aarsuayaIdwos v € a|qel

pringer

Qs



1257

Indian Journal of Orthopaedics (2023) 57:1251-1266

M-1vd 01 Jotradns

Sem Jet]) BISO3[eUE 9AT)

-erodoysod popraoid

T1vd 10 Nd ey}

Po1sa33ns sosATeue

A1epuossg 1 -1vd pey

oym asoyy yym pared

-wod jou INq “Y-1vd

POATROAI OYM IS0}

[y paredwod gNJ

SurA1e0a1 syuened ur

JNOLJIP Sem [Vd pue Kyserdoxyqyre dry 1e101

Nd Usamiaq Surpurjg  Surmorjoy uondwnsuod

JNOLYIP proido pue eiso3eue

Sem UOIBZIPIEPUE)S 01 30adsa1 (M Juw
juopuadap-enbruyoay, -oao1dwr 1SOpoA

S1091J2 opIs
jueoyIugIs Jursned
INOYIIM YOO[q QAU
[e1owd) 03 paredwod
uondwnsuod o1sa3[eue
9NOSaI pue ‘uoIeZI

Y ¢z e dnoid v
9y ur uonodafur puodoas

onayIseue  -Iqow pue Jurpuels uo
reurds oy jo uoneorjdde Aysuojut ured paonpar
210Joq N o3 Jo 109fje  Apueoyrusis eisad[eue

ay) 9jen[eAd Jou pIg UOTENYUT [290]

saInoNIs
Ternonteriad 1oyjo pue
aNss[) snoaueINdgNS
‘pueq [BIQUOIL Ojul
[w 9 ‘ornsdes pue
BSINQ JLIdURYO0]
YO9U [RIOWJ OUI
[W 09-Y-Ivd “T-Ivd
(Tw oz1)
QuI[es ‘OB[0I0)dY “QULI
-ydourds ‘oureoeardnq
‘oureseardnq [ewos
-odi—dnoiS 1-1vq
(Tw oz1)
quIes ‘OB[010)AY
‘ourydourds ‘oureoe
-ardor—dnoi13 J-1vd
%7’ () duredse
-a1dnq jo uorsnjur ue
Kq pamorjoj ‘(doaid)
snjoq [w (¢ urydou
-1do 000°00T: T WM
%S0 duredeArdng—gNd
Aoaneradojsod uors
-njur £q pamoy[oj A[sno
-oueINdqns pue ALe|
-nonrerrad ([ G TG T
SwinjoA [e101) (W G°0)
3w ¢'() duI[eUIpE puE
(T 1) Sw (¢ or[OIOIY
‘oureseardor (ur OG1)
Sw gp¢—VvIT dnoin
(8w ¢z7)
[wy/Sw G/ dureoeardox
Jo [w og—gNA dnoin

Joral
ured oanjerodojsod 1oy
aureoseardnq [ewosodr|
1o ouredeardor yim
uonoafur renonerrad
SNSIOA JO0[q dAIU
snxo[d requiny J0L1
-9)s0d snonunuo)

Kyserdoayyre

dry 1830} SutoSI0puUn

sjuoned ur Juowoe

-uew ured aAneId

-dojsod 103 )j001q QAIOU

[eIOWSJ SNSIAA BISOZ
-[eue UONEN[YUI [BIO]

A[oAny
-0adsar ‘sdnoi3 T-1vd
PUB Y-Ivd ‘INd 4
ur syuened ¢ pue [e1n [eoruI
‘PG ‘16) syuaned 661 pezIwopuer wie-21yl v (L107) [6] Te 30 uosuyor 14

(L100)
[8] T8 19 HEyONy €

Apms purjq

sjuoned 9¢  -9[qNOP ‘PIZIIOPUET Y

suone I SINsSoY

InpadoId

sdnoi3 aaneredwo)

sjuaned jo roqunn Apms jo odA7, (1e9x) I0INY ON 'S

(ponunuoo) ¢ 3jqey

pringer

a's



Indian Journal of Orthopaedics (2023) 57:1251-1266

1258

[ 0y

%70 duredeAldor yim

(41D oo0[q Judw
-1redwod erosey oer|

Sw ¢

surrydautds pue Sw (¢

JB[0I0)Y ‘[W O
%0 Qureseardol—yI1

dn-mor[oj 110ys
QOUSPIAD
[oAT—Apmis aandriosaq

93reyosIp Aprea
puE qeyoI ‘uonorJsnes
juoned 101190—SVIH
ureIp ayj punoie
pue SonssI) [ewIapqns
oy} ojut Jur O pue
Toke[-prur oy ur u (g
‘anssn 1jos Jord)sod
pue 9[nsdes Jo119350d
Yy our T Og—Ivd
popms DSN—EDIAS
31 g1 surydourds pue
Sw (pg dureoe
-ardox T g9—uonnjos

donoexd

[BOTUI[O UT Pasn Jey) Apeanerado

uey) 1y31y sem gDIAS -1s0d { 9 Je ssouyeom

JIOJ POsN QWIN[OA QY ], 9[OSNW [JIM PIBIOOSSE

oqooerd sem INq ‘Tvd Yim

® J0 u3Isap purrq paredwod jorjor ured
-o[qnop e asn jou prq  Iefrus papraoid gOLIS
wuw Gg
KI9AQ A[[ETIURIQJWUNOIID
SoNSST) SNoaULINOqNS
pUE ‘Je] BIOSE] JOSUQ)
‘Speay pajooyal pue
JO9IIP SLIOWIYJ SNIOAT
‘ornsdes jurol ojut
aImso[o 03 Jotid pue
uonejuedwr juouod
-wod Joyje pajofur
Sem W ()G I9A0 Jsnf
Jo own[oA & 0} [DEN
%6°0 Pm pan[ip
or[010)9Y S ()¢
pue ‘ourydiow Juwr 4
‘ourydourds Sw G-

apexoo[q
SAISU IIM PAIRIOOSSE
swoldwAs renusjod jo

QOUBPIOAE PUE ‘S9100S  ‘QureoeAldor 9,6'() Tw O¢
ured aanjeradojsod 10BN %6°0 JO
derpawiwl pasordwr w0 pue dureseardor
031 9np gDd dY3 1oA0 %7T 0 3o T Of uon

paxxdjaid st onayIse
uonen[Yul Je[nonJeLad

-oeNXe peay J9ije gdd
SI)STUTWpPE U09SING

V1T pue 320[q
QAIOU FUISN—Y L

pue VHL Ioye SVId

(DIL

-6C1 ‘VHI-8L) LOT Apnjs JeuOnBAIaSqQ

Kyserdoayyre diy ejon
191je Juowadeuew ured
J1oJ uonen[yuI Je[norn
-rerrad sns1oA yo0[q
juounredwod eoeryt
erosej reurndureidns
paopmS-punosenyn 09

[e1) pajjon
-U0d PazZIwopuel y

uonen[yuI dNAYIsoue
[eo0] Je[nonaeriad sns
-IoA (9AIU SNOJULIND
[eI0OWy [BIdIR] 10}
-eIN)QO ‘[RIOWRY) JJ0[q

Juounedwod seosq

Ivd-0S

092d) Y019 [eLn [BOTUI[D
juoun)redwood seosd-g  pazrwopuel 9A10adso1g

(6102)
[21] 'Te 3 ojuesser]

(8100
[11] ‘Te 39 eAOURSED)

(8100 [01] T2 39 syeq

L

S

suone I SINsSoY InpadoId

sdnoi3 aaneredwo) sjuaned jo roqunn Apms jo odA7,

(Teax) Joyny  ON 'S

(ponunuoo) ¢ 3jqey



1259

Indian Journal of Orthopaedics (2023) 57:1251-1266

pringer

Suniwoa
pUE BOSNEBU QATJEID
-dorrad jo soposido
Ioma) pue ‘aurydiowr
Jo 93esn 1omo[ ‘Ae)s Jo
)3u9[ Io)I0ys Apued
-Yrusts v pey yo0[q
dVL Surareoar sjuoneq

SQUWI0J)NO Paje[al
-juened p1odar jou pig
9z1s opdwes [fewg

SOTUI0)OS[OITWIAY
JYS1I 19)Je UONEpPas
pue sjuowaImbar
proido aaneradojsod
20NpaI pue 9fes dre

(90
3}00[q dVIL SUIA1O0aI JON

(z1D) o1q
dV.L PRISAT[Op-u0d3Ing

(91=u)
VDOd pue uohengur
JT)3YISAUE [BIO] SNO
-QUBINOQNS PAAIIIRI
oym dnoi3 jonuo)
(oz=u) (vOd)
BISAYISOUER PA[[OIUOD
-juaned oanerado

uonoNISU0dAI
Jsea1q sno3ojoiny

LT-(papn[oxe

Jouarradxa s,uoains e

IoJe] 91oM ) [¢  JO sIsATeue aanoadsonoy

a's

(€100
[61] 'Te 10 91qouMm 4

SY00[q dVI, uedO -1sod pue 3o0[q JV.I Aw0309[00TWAY JYITY 9¢ Apms j10yod aandadsorgy  (Z107) [81] ‘Te 10 suyor IS
Awoy
-02191SAY 1] A1931InS
[eurwopqe Jofeur 1oL
-9)ue Aue Jurmp pasn
9q p[nod anbruyod) sy,
BISOUJSoUE
911)9318qO 03 Jounfpe
[njosn & 9a01d pnod
320[q dV.L [ed15Ing
J1893[RUR ONOSAI
18I 9y} Jo Judwarmbax
9} 910Joq UOTIEIND
103u0] pue eIsa3[eue
9NOSAI J0J PAAU SSI| uonoads
9z1s o[dwes [fewg ‘s2100s ured 1omo] }00[q VI [BO1SINS  UBAILSIO JUSWTIS JoMO ] 91 somes ase)  (0T02) [L1] ‘Te 30 uamQ 4
uoo3ns oY) Aq
UQIPIYD Ul AWojod)so  paoe[d sem 19304Ied DI
o1A1ed 19)ye AT Quryd (¥ dnoin) 130yjed
-tow uey) gyadde jo DI, ue eia oureoeardox
UINJaI 19)32q puUE ‘uon pue AT (aulfes) 0qade[d
-epas sso[ ‘Jorjar ured N
aaneradojsod Juor[eoxe dnoin) 130y31e0 DI Apms
papraoid yoo[q DI ue eIA (ulfes) ogqaoed UQIP[IYO pazIwopuel ‘purjq
[eUOISIOUT SNONUTUOD) pue A surydio ur Awoj0)s0 JIA[R] 0€ -9[qnop ‘eanoadsorgy  (6007) [91] Te 10 oeT I
suoT)RIIWI | sjmsay YO0[q ATON powoprad A103mg sjuaned Jo roqunn Apms jo odA7, (1K) J0yPINY  ON 'S

e1sa3[eue aaneIadolsod 10§ SO0[q QAIOU PAIAISIUTWPL-U0AZINS SUNLN[BA SAPNIS 9Y) JO ISI] dAISUdYaIdwod v 3jqel



Indian Journal of Orthopaedics (2023) 57:1251-1266

1260

(sased Gp)

%1 6 Ul BISAYISUL
SNOUSARIIUL IO RIS}
-SoUEB UOTRN[YUT [BI0]
[euoOnNIppe puk dUO[R
¥o01q snxayd [eryoeiq
yIm pajerdwods 2q

yoeoidde
Ie[norae[oeidns oy
ySnoiy) pardjsiurupe
sem oo[q snxord
[eryoeag “sisipadoyio
Aq parasturupe
yoo1q snxard [eryoeiq

QIN)oRI SNIpex

pInod uonerado Ay, popIn3-punosen|n pua [BISIp I0J A193Ing 101 Apms TeuoniuaaIiu]  (8102) [+2] ‘T8 10 BIRQO 6
S)00[q Weys
0] poredwod arom duOS
-eyjowrexap 3w § pue
9ANO9JJR-1500  aunydaurds 000‘00Z: 1
pue Ioyes st anbruyo) ym aureoeardnq [e11} [eOTUI[O ‘pa[[on}
) ‘10A9mO ‘sdnoi3 %670 PIM SYO0[q -u09-0qaoe[d ‘papur|q
0M] 9} U29M)9q U oAU [e10)0ad pue UoNoONISUOIAI -9[qnOp ‘pazIop
-IOIp JuedyIuSIS ON [eIsodoIoiur aaneradoenuy  jsearq Jopuedxo onssiy, Ly -uer ‘oanoadsord v (8107) [£2] T 10 TotUR 8
[onuod ured uoo3ns
pue yo0[q AI10SUSS JO 310409 juaned s1y) Y Aq paoerd 103oyjed
Kyrenb oy aaoxdwr 0y ur ured AwojooeIoy) [e1gayroaered—dnoin
payrodar uoaq sey uomn -1s0d jo juoweSeuew JST)OYISoUE Aw0)0d
-N[OS JNAY)SAUE [BO] B Y 10} Js-gAd 03 ay) Aq 9oe[d 19319IBD -eJoy) 3uro3ropun (dnoi3 yoes e (L102)
03 sprordo jo uonippe ayJ, Jorredns sem 1dg oy, [empide—g dnoin syuoned 19oued Jun| Ur 9¢) MIpYIIM §—()8  PO[[OTIUOD PIZIWOPULY [z2] 'Te 10 eanwe], L
1redor uopuo) snjeu
-1dse1jur 1o/pue snjeu
-1dsexdns ordoosoxyre uoo3Ins e
pae[nored I0)Je WOoOoX KI0A000I  AQ SYTewpue| JIojeue
9Q J0UURD IOUAIIYIP oy ur ured 3uraarar oy1oads uo paseq
‘sny) paxy woor 19 Ul 9AT}O9JJO QIOW SeM pourioyrod sem gSS
-A00I WOIJ 93TBYdSI(] €qsI1nq ‘Y ¢ 181y Js13010
150D QU) UIYIIM [0JUOD -1S9y)saue Uk AQ Q0UE (1o1e] POpN[OX? AIoM [eLn
vSy  ured ueow 10] gS[ S8 -ping punosenyn Iopun aredar yno Q) UOLISILIO UOTSI[OUT KIIoLIoJUTUOU PAT[OT) 9102)
By QATIOQJQ Sk sem gSS powroyiod sem gST 1038301 01d0OSOIYIIY oy Jowr syuaped 66 -U0D pazZIuopuer [12] 'Te 10 sayooIsaq 9
soLo3Ins 3o0[q ou
[eurtopqe Jolewr paaradar dnois [onuo)
ordoosoreder-uou ur uoa3ins € Aq
SOL193InS JO AjoLreA 9pIpy  -o31apun sjuaned oL pautojrad o0[q dV.IL
193unoA -jerpad ut jonuoo ured  10j oureoeardnq %6z 0
uey) J[qRI[oI QIOW UIP aaneradojsod 10j uon paaradar dnoid gvs
-[1Y5 JOPJO UI 2I00S Uled  -UDAIUI OU JO Uonen uon
dnoi3 -[JuI [BO0[ JOAO 00[q -eN[Jul punom [ed0|
o3e peoiq e ur syjuaned  JV.IS 9y Jo oSejueape  Joj aureoealdnqg %6770 K1331ns Teutwopqe [eLn) PI[[ONUOD (s102) [02]
SeIq JOAIOSqQQ  JUBOYIUSIS OU SeM 1Y ], paa1ada1 dnoiS vy Jofew srdoosoredef-uoN $G  POZIWOpURI ‘paynens ‘e 10 uesredeyewde| S
SuoT)BITWI | sjmsay YO0[q 2ATIN pawrojrad 1931 sjuaned jo roqunn Apms jo odA7, (1K) J0yINY  ON 'S

(ponunuoo) ¢ sjqey

pringer

Qs



1261

Indian Journal of Orthopaedics (2023) 57:1251-1266

Aounnox
pasn sprordo snousaenuy
onbru
-[o9) [e1509qns 9[3uIS
oqooerd oN

juopuadop 10je10dO
AySty onbruyoe) HN

sY001q

0SN pautojrad 1snay)
-soue paoudrradxa J[3uIg

Awojeue ) pyIoISIp
QABY P[NOM UOT}OASSI
Apms oLIABRPRD)

PopI00a1
jou asn uejoxdnqy
payrodar

potrad oAn

-erodoisod ayerpawuur

) UL SdV. L[] PaIa)st

-UTWPE.-RISAYISUR 0}

JOLIQJUI-UOU pUR ‘QAT)

-09y)0 ‘ofes are sdv.I1
POIOAT[Op-Uu0aTINg

sonbruyooe) onjeYIse
papIn3-punosen|n ur
Qousrradxe Jupoe|
suoogmns orpadotio
£q poawiojrad oq
Ued puUe 2JBINJOL SI
aAazou rejndeoseidns
[BISIp 33 JO 9pexd0[q
o19YIs9 03 yoroidde
paseq-yIewpue|
SojenSuOWwap Apms [,
NSSP 213 Jo aped0[q
onaY)se 10§ 9ouepIng
S[ Se 9eINdSE pue
QIqel[al se ST Vg
uonenyur ped
JBJ PUE YJ0[q AAIU

Ie[noud3 paIe)sIuIpe

u093Ins € 19)Je YDV
3uro3ropun sjuaned
Suowre moy A[pajoad

palojsmurpe
1ST)OYISOUB—O0[q

dV.L papms HSN

pasdjsiurpe
u0a3Is—yo0[q

dV.1 do1doosorede

PaqLIdsap
orom NSS o3 woij Sur
-JeuI3LIO saydueIlq AIOS
-UQs A} JO uonNNQLISIp
puE UOTSIAIP oy, "dn
9[pasu ay) jo uonisod
) AJnuapr 03 pajoafur
Sem uonnjos Xaje[
Pa1Jo T ¢ PIm
3uore 9,6/°( sureoe
-ardox pasnjur-onjq

QuoAyiow Jo TuI O]

(Vg7 yoeoxdde paseq

Sprewpue[—gdnoin

(VdSn) eisoy
-soue [euor3a1 papin3

-punosenn—ri dnoin

20 ()9

qureoeardng %67°0-
(SHLIS 01) VD 19pun
s juoned yym uoad
-Ins oY) AQ UQAIS Sem
Y00[q 9AISU JB[NOTUA3

K1981ns

[e39910[09 do1doosorede|

sonbruyo9)

7 Sursn pawioyiad ope

=1001q (NSSP) 21U
Tendeosexdns [eIsip

~T1OV)
UOTIONIISUODAI JUSW

09

(dnoi3 yoea ut G1) O

Tern KJLIOLIJuI-uou
PAZIWOpURI ‘PIpUl[q v

Apms
oL1ARpED dATjRIRdWO))

Apmys Teuon

(020?) [82] T8 30 Suom ¢l

(6100

[£2] "Te 10 dLouowne | 4

(6100)

skemye jou o8esn prordy  -xoun sem a3esn prordQ  JOLIOIUE [BIIUSIJWNIIL) -e31] 91BIONIO JOLIJUY 09 -BAJI9SqO dAT)OAds0Ig [92] ‘T 30 If [[ompIeD 11

KIOAT[OP UBAILSAD

I9)Je vIsadeue ojqered

-wod Jurpraoid o[ym

9ZIS ‘$)00[q VI [BUOnIUDA a0
ordures 1a81e[ © paposu -uod uey) Jurwnsuod  YOo[q JV.I [BUONUSAUOD)
SQUIOOINO ATRPUOIAS  WIN) SSI pue J[qISLd} (02) Y0019 dV.L Apms oA (8102)

pPopuI[q JON I $}00[q VL [ed13Ing PoIO)STUTPE-U03ZING UOT}03S UBIIBSA)) I+  -eredwoo pazrwopuey  [Sz] e 10 NNyWISEIEN o1
SuoT)BITWI | sjmsay YO0[q 2ATIN pawrojrad 1931 sjuaned jo roqunn Apms jo odA7, (1K) J0yINY  ON 'S

(ponunuoo) ¢ sjqey

pringer

a's



Indian Journal of Orthopaedics (2023) 57:1251-1266

1262

PopIodax

jou asn uejordnq[
payrodar

skem[e jou oSesn prordQ

BISOUISOUR
[eo0] Jo uonoafur rens
-deorrod wioyied jou pig
SJUOWISSISSE
ured SVA O} 9ATE[aI
dDV JO uonensruwupe
JO own AU} I0J [0NUOI ON
10110 ©Jog

pareds sem a[ns

-des J0119)s0d—dnoi3
¥00[q TeURD 10}ONppY
PapuI[q 10U SASINN
Apms aanpoadsonoy

sprordo [eor3ins
-1sod Aue ynoyiim
paroA0d91 sjuaned jo
uoniodoid o5re] & pue
‘mo[ A[pajoadxaun sem
AOYV 1exye asn prordQ
SOuI0d)NO
[euonouny wWid)-}Ioys
1o ‘uonoejsnes juoned
‘uonjouwr jo a3uel
‘uondwnsuos prordo
‘ured 03 Joadsar yim
OV palasturwpe
-)s130[01SaY)SAUE 0)
JIOLIQJUI 10U ST gDV
PoI)STUTWIPE-U0ZING

K1331ms jo Kep oy

uo (ured y3noayiyeaiq)

9sn d1jodIeU AJ SSI|

pue sa109s ured 1omof
pa19isidar | dnoin

aureseardng %670 Jo
00 )9—I9p[hoYs Y} JO
JJo0[q euorSaI—esor,,

B ST} POULID) OM “JOp
-[noys ay) Jnoqe uorn
-eN[YJUI [eO0] SE [[oM

Sse ‘OAIou AIe[[IXE pue

aaIou re[ndeoserdns
93 Jo sayoueIq KI0SUSS

aredar yno
1038301 01d0OSOIYIIY

dn pamorjoy
QIoM [6 810} JO INO /8

gDV paleisturipe
-u093ms—yg dnoin
(gov)

)90[q [eUED J0)ONppR
pardjstunupe-1sisojo
-1say)soue—| dnoin

(zdnoi3

VL Arewtig  ut gz ‘T dnois ur 4¢) €9
Joue
-pmS punosenn yim
Kreaneradojsod paoerd
dwind uorsnjur y /qu 9
aureseardng %67°0)
1910 [eUED J0IONppE
pauriojrad-1s13o[o

-1sayjsoue—yz dnoin

(or[0I039Y FW ()¢
‘QuITeS [W ()¢ ‘Ourede
-a1dng 96°0 T (9)
300[q 2AIau snouaydes
Ie[nonJte-enul pue
uonoafur rernonrerrod
asop-y31y pawroyrad

-uoa3ms—ij dnoin VILL Arewtig 001

Apms Teuon
-BAI9SQO 2AT3Oads0Iq

[e11} PZIO
-puer aanoadsord v

Apms
110700 2An0adsonoy

(0200
[1€] Te 10 If [oMpTED 91

(0Z02)
[0€] "Te 30 Ayudarn SI

(02020)
[62] 'Te 10 uosialg -

suone Iy

SInsoY

YO0[q 2ATIN pawrojrad 1931 sjuaned jo roqunn

Apms jo odA7,

(1K) J0yINY  ON 'S

(ponunuoo) ¢ sjqey

b
)
)
5
et
|9
A
&l



Indian Journal of Orthopaedics (2023) 57:1251-1266 1263

and the femoral nerve) was blocked after a detailed review of
the article by Birnbaum et al. [13] on the sensory innervation
of the hip joint and cadaveric dissection of the anatomical
landmarks for the above nerves. The idea of targeting spe-
cific nerves and not administering a sciatic nerve block for
blanket coverage of the sensory innervation of the hip was
conceived with the thought that blocking the femoral nerve
and the sciatic nerve would lead to complete paralysis of the
limb in the postoperative period, thus increasing the risk of
DVT and dislocation. Uppal [14] reported a case of perma-
nent sciatic nerve injury caused by a preoperative intraneural
injection of the local anesthetic agent. In the second group,
various periarticular structures thought to be considered the
source of postoperative pain, as outlined by Maheshwari
et al. [15], were infiltrated with the drug cocktail.

tively compare the

Limitations
results

low-risk anesthesia for
emergency orthope-
dic procedures of the
hand, forearm and
elbow, in resource-
limited settings where
an anesthesiologist is
not available

Axillary regional block  Study unable to objec-
is an efficacious,

Results

The Rationale for the Different Constituents
of the Cocktail of Drugs

Over the years, there has been immense debate on the con-
stituents of the drug cocktail to be used. It essentially has
three components: NSAID/ local anesthetic, adjuvant/s, and
diluent. It offers good pain control, reduced narcotic con-
sumption, and early rehabilitation [2-5]. Keeping in mind
the three basic components, we devised our own cocktail of
drugs based on available evidence. The use of ropivacaine
was backed by the better safety profile and the differential
sensory motor blockade in comparison to bupivacaine [6].
The idea of using dexmedetomidine as an adjuvant was
backed by its ability to prolong the duration of action of the
local anesthetic with an additive effect and a better safety
profile when compared to other adjuvants like epinephrine.
We did not use a steroid in our drug cocktail considering its
propensity of causing infection owing to its immune-sup-
pressive effects. We did not use morphine in our drug cock-
tail owing to its propensity to cause adverse reactions such
as nausea, vomiting, and urinary retention. Additionally, the
use of morphine is associated with a high incidence of res-
piratory depression, necessitating intensive care postopera-
tively, which may be of concern in a resource-limited setting
like ours. All the patients were given intravenous injection
of ceftriaxone 1 g half an hour prior to surgery obviating the
need for adding an antibiotic to our drug cocktail.

block was given by the
surgeon by palpatory

used for AB. Axillary
method

A cocktail of 0.25%
bupivacaine or 0.75%
ropivacaine (10 ml)
and 2% lidocaine
(10 ml) with 1:200
000 epinephrine was

Nerve block

orthopedic interven-

Emergency upper limb
tions

Surgery performed

Number of patients

68

emergency upper limb

Safety and efficacy of
axillary block for
orthopedic interven-
tions, where there is
no anesthesiologist

Type of study

Surgeon-Administered Blocks

The conventional method of providing analgesia such as
PCA, epidural top-up, or opioid injections often necessi-
tates intensive monitoring. Anesthetist-administered nerve
blocks are commonly employed for postoperative pain relief,
but only those nerves that are accessible through a percuta-
neous approach can be blocked effectively. The concept of
surgeon-administered blocks can be utilized especially for

James et al.[32] (2021)

S. No Author (year)

17

Table 4 (continued)
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the nerves: (1) that are there in the vicinity of the surgical
field; (2) that are relatively small or found in deeper planes,
and not accessible via a percutaneous route, but still play an
important role in the sensory supply, can be blocked effec-
tively under vision providing optimum postoperative pain
relief. A summary of all the surgeon-administered blocks, as
described in the literature, is provided in Table [16-32]. This
encouraged us to block the obturator nerve, superior gluteal
nerve, and the nerve to quadratus femoris intraoperatively
by the surgeon and the femoral nerve by the anesthetist after
the procedure.

A Novel Method of Giving Surgeon-Administered
Nerve Blocks

To the best of our knowledge, there is no other published
study that compares CNB (involving the femoral nerve,
obturator nerve, superior gluteal nerve, and the nerve to
quadratus femoris) and PTA. Additionally, we describe a
novel intraoperative technique of blocking the obturator
nerve, superior gluteal nerve, and the nerve to quadratus
femoris in patients undergoing THA.

We used the anterior cotyledon of the acetabulum as the
landmark to block the obturator nerve after placement of
the acetabular cup (Fig. 6). The needle attached to the nerve
stimulator was inserted from the anteroinferior aspect of the
transverse acetabular ligament and directed 40° anteriorly,
20° inferiorly, and medially to block the obturator nerve.
The surgeon should be aware of the branching pattern of

Fig.6 A-D Three-dimensional
images of the pelvis showing
the relationship of obturator
nerve (yellow structure) exiting
the pelvis through the obturator
foramen just anteroinferior to
the anterior cotyledon

the common obturator nerve at different levels. It has been
suggested that its bifurcation (anterior and posterior) may be
intrapelvic (23.22%), within the obturator canal (51.78%), or
in the medial thigh (25%) [33]. In our study, we blocked the
obturator nerve at its exit from the obturator canal, which in
the majority of the patients is after its bifurcation. The cor-
rect positioning of the needle was determined by the contrac-
tions of thigh adductors.

After that, the nerve to quadratus femoris (branch of the
anterior division of sacral plexus) was given by the surgeon.
It courses almost parallel and posterior to the sciatic nerve
above the piriformis. After emerging through the infra piri-
formis fossa, the nerve lies medial to the sciatic nerve just
before it innervates the quadratus femoris and posterior
aspect of the hip joint capsule. In our study, we blocked
the nerve to the quadratus femoris in the interval between
the obturator externus and quadratus femoris approximately
4 cm medial to the intertrochanteric crest, and correct posi-
tioning of the needle was determined by the contractions of
the quadratus femoris [34].

Subsequently, the superior gluteal nerve (branch of the
dorsal division of sacral plexus) was blocked by the surgeon
before the removal of Charnley’s retractor. It crosses the
supra-piriform foramen and runs in the plane between the
the gluteus medius and minimus. It is accompanied by supe-
rior gluteal vessels and innervates the gluteus medius, mini-
mus, and tensor fascia lata [35, 36]. The drug cocktail (7 ml)
was administered at the superior border of the piriformis
after checking for the contraction of the gluteus medius.

@ Springer
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Conclusions

Combined nerve block and periarticular infiltrative analgesia
are safe procedures. The combined nerve block technique
provides superior postoperative analgesia; however, it is
more time-consuming and takes more time until motor and
sensory recovery when compared with periarticular infil-
tration. Future studies may be directed toward comparing
the efficacy of different drug cocktails (including liposomal
preparations).
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