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Background: The methods of perioperative anaesthesia and analgesia can limit physical activity of patients due to motor block of limb and
sedative effect of opioids.

Objective: To analyze the influence of perioperative anaesthesia/analgesia technics on patients’ walking ability after total hip arthroplasty.
Methods: 150 patients 63.3+12.5 years old patients undergone hip replacement surgery were included in the study. We detected the time
intervals required to achieve the ability to pass a 30-meter distance (D30m) after the operation in relevance to intraoperative anaesthesia
and postoperative analgesia techniques.

Results: The patients operated under general anaesthesia needed longer time (55.8+19.2 hours) to achieve the ability passing D30m after
surgery compared with those operated under paravertebral block+caudal epidural anaesthesia (40.8+17.1 hours, P=0.005), nerve blocks
(44.8+13.4 hours, P=0.023) and spinal anaesthesia (48.1+18.6 hours, P=0.08). Three variants of analgesia were used postoperatively in
patients. The patients given prolonged paravertebral analgesia needed significantly less time to achieve the ability to pass a D30m after the
surgery (38.4+14.8 hours) compared with those who had systemic opioid administration (52.9+18.1 hours, P=0.000006) and those given
prolonged epidural analgesia (50.0£17.4 hours, P=0.003). The results of groups given opioids and epidural analgesia did not differ significantly
(P=0.48).

Conclusion: The results showed the superiority of paravertebral block and peripheral nerve blocks in early restoration of patients’ walking

ability compared with general anaesthesia followed by systemic administration of opioids and neuroaxial analgesia.

Key words: walking ability, hip surgery, anaesthesia, analgesia.

BACKGROUND

Early rehabilitation is one of the most important
factors in prophylaxis of thrombotic events in hip
surgery. The methods of perioperative anaesthesia
and analgesia can limit physical activity of patients
due to motor block of limb and sedative effect of
opioids. The aim of our study was the analyzing
the influence of perioperative anaesthesia/
analgesia technics on patients’ walking ability after
total hip arthroplasty.

MATERIAL AND METHODS

The study was approved by the Kharkiv
Medical Academy of Postgraduate Education
Ethics Committee (Protocol #5, 23 May, 2013,
chairperson prof. O. Bilchenko). Before inclusion
informed consent was obtained from all the
patients. 150 patients 63.3£12.5 (M+c) years old
were included in the study. All patients undergone
total hip replacement surgery via lateral approach
at the Kharkiv Regional Traumatologic Clinical
Hospital that is the clinics of above named
academy.

The patients were randomly divided into six
groups (n=25 in each group) according to the
intraoperative anaesthesia and postoperative
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analgesia technics (Table 1). Group I: intra-
operatively spinal anaesthesia were used on the
level LIII-LIV with 0.5% bupivacaine 2,4 ml;
postoperatively opioids were administred intra-
muscularly. Group 2: intraoperatively spinal
anaesthesia were used on the level LIII-LIV with
0.5% bupivacaine 2,4 ml; postoperatively para-
vertebral prolonged analgesia using cathether
technic and 0.25% bupivacaine 3 ml/h were
administred. Group 3: intraoperatively spinal
anaesthesia were used on the level LIII-LIV with
0.5% bupivacaine 2,4 ml; postoperatively prolon-
ged epidural analgesia using cathether technic and
0.125% bupivacaine 3 ml/h were administred.
Group 4: intraoperatively psoas compartment block
and ischiadic nerve block were provided with 1%
lidocaine 70 ml with adjuvants (epinephrine 1 :
200 000; dexametazone 4 mg); postoperatively
opioids were used intramuscularly. Group 5:
intraoperatively paravertebral block with 1%
lidocaine 20 ml using cathether technic and epidural
block throw the caudal approach with 0.75%
ropivacaine 20 ml were administered; post-
operatively paravertebral block was prolonged.
Group 6: intraoperatively general i/v anaesthesia
(thiopental+fentanyl+pipecuronium bromide) with
tracheal intubation and artificial ventilation was
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Table 1. Gender, age, body mass, intraoperative anaesthesia and postoperative analgesia
methods in groups
Group number Gender: Body mass, . .
(n) . o\femal Age, years ka Intraoperatively Postoperatively
I (n=25) 10\15 66.419.9 89+17 Spinal anaesthesia Opioids
Il (n=25) 1\14 65.6+13.2 93+17 Spinal anaesthesia Parav ertebral prolonged
analgesia using cathether technic
. . Prolonged epidural analgesia
Il (n=25) 12\13 65.9+12.1 8317 Spinal anaesthesia . .
using cathether technic
IV (n=25) 8\17 60.8+14.0 88+15 D Rl S Opioids
ischiadic nerv e block
Parav ertebral block using
V (n=25) 10\15 62.4+10.3 90+19 cathether technic and epidural Prolonged parav ertebral block
block throw the caudal approach
VI (n=25) 8\17 58.6+14.3 86+18 General i/v anaesthesia Opioids
Total (n=150) 59\91 63.3+12.5 88+17

provided; postoperatively opioids were administred
intramuscularly. In all patients paracetamol and
coxibs were administered as components of
multimodal analgesia and wound infiltration with
low-concentration of local anesthetic agent was
provided. The groups did not differ significantly in
age, diagnosis, surgery duration.

Patients were stimulated to early physical
activity. They were allowed to walk with a walker
from the first postoperative day. Only restrictions
in physical activity were not to bend the operated
leg in the hip joint by more than 90 degrees, and
the prohibition of internal rotation and the abduction
of the thigh.

We detected the time intervals required to
achieve the ability to pass a 30-meter distance
(D30m) after the operation.

All data were recorded and analysed using
Portable Statistica 8. Unpaired t-tests were used
to analyse the differences between groups and a
P-value of <0.05 was considered statistically
significant. Statistical analysis was carried out
using statistical package for the social sciences
(SPSS, v. 11.0 for Windows; SPSS Inc., Chicago,
[llinois, USA). Data were presented through tables.
The t-test was used to compare proportions, and
the t-test was used to compare means. Confidence
intervals were reported at the 95% level throughout
this study.

RESULTS

The time intervals required to achieve the ability
to pass a D30m after the operation were
(Mean£SD): in Group I — 58.3+19.0 hours; in Group
IT — 36.0+£12.0 hours; in Group III — 50.0+17.4
hours; in Group IV — 44.8+13.4 hours; in Group V —
40.8+17.1 hours; in Group VI — 55.8419.2 hours
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(Figure 1). In Table 2 there are given P values for
intergroup differences in the time intervals required
to achieve the ability to pass a D30m. The patients
in Group Il needed the least time to achieve passing
D30m. These patients were operated under spinal
anaesthesia and gave paravertebral prolonged
analgesia via cathether postoperatively. The longest
time interval needed patients in Groups I and VI
to achieve the ability to pass a D30m. In Group I
the patients were operated under spinal
anaesthesia and in group VI — under general
anaesthesia, but in both groups postoperatively
opioids were used.

There were four variants of anaesthesia technic
used intraoperatively in our patients (Fig. 2). The
patients operated under general anaesthesia (group
G, n=25) needed significantly longer time
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Figure 1. The time intervals (hours) required to achieve
the ability to pass a 30-meter distance (D30m) after the
operation in Groups I-VI.
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(55.8419.2 hours) to achieve the ability to pass a
D30m after the operation compared with those
operated under paravertebral block+caudal
epidural anaesthesia (group PVE, n=25; 40.8+17.1
hours, P=0.005) and compared with patients
operated under nerve blocks (group NB, n=25;
44.8+13.4 hours, P=0.023). The result of the group
G was longer compared with patients operated
under spinal anaesthesia but insignificantly (group
S, n=75; 48.1+18.6 hours, P=0.08).

Three variants of analgesia were used
postoperatively in patients (Fig. 3): group O —
opioids (n=75); group PV — paravertebral block
(n=50); group E — epidural analgesia (n=25). The

Table 2. P values for intergroup differences
in the time intervals required to achieve the
ability to pass a D30m

Groups 1 1l 1 v \" Vi
| - 10.0001| 0.116 | 0.0056 | 0.0012 | 0.658
Il - 0.0017 | 0.018 | 0.0263 | 0.00007
11 - 0.238 | 0.063 0.271
\% - 0.356 0.023
\% - 0.0052
\ -

patients given prolonged paravertebral analgesia
needed significantly less time to achieve the ability
to pass a D30m after the surgery (38.4=%
+14.8 hours) compared with those who had
systemic opioid administration (52.9+18.1 hours,
P=0.000006) and those given prolonged epidural
analgesia (50.0+17.4 hours, P=0.003). The results
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Figure 2. The time intervals (hours) required to achieve
the ability to pass a 30-meter distance (D30m) after the
operation related to intraoperative anaesthesia technics
(Groups: S —spinal anaesthesia; NB — nerve blocks; PVE —
paravertebral + caudal epidural block; G — general
anaesthesia.
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of groups given opioids and epidural analgesia did
not differ significantly (P=0.48).

DISCUSSION

Early mobilization is the essential point of
rehabilitation after total hip arthroplasty nowadays
[8, 14]. Physical activity in early postoperative
period provokes increased pain, so the patients
need adequate analgesia without limitation of motor
functioning of legs. Modern multimodal analgesia
protocols after total hip arthroplasty recommend
restriction of opioids with emphasizing peripheral
nerve blocks [3, 5, 6, 9]. Multimodal pain
management has improved pain scores related to
activity, decreased narcotic consumption, and
enhanced physical therapy participation [4, 7, 12].

Different technics of intraoperative anaesthesia
and postoperative analgesia are used in practice
in hip surgery [9, 11]. It seems that the patients’
physical activity mainly depends on the post-
operative analgesia technic than on the intra-
operative anaesthesia method. Our results of study
the time intervals required to achieve the ability to
pass a D30m showed the superiority of para-
vertebral block and peripheral nerve blocks
compared to general anaesthesia followed by
systemic administration of opioids and neuroaxial
methods of analgesia.

We found slower restoration of walking ability
in patients having opioids, which can be explained
due to residual sedative effect of these drugs.
Except sedation opiods provide many other side
effects as urinary retention, nausea and vomiting,
dizziness, which can worsen the general condition
of patients. The effect of multimodal pain
management on THA rehabilitation was studied
in several trials. Singelyn et al. [16] compared the
effects of three pain control regimens: intravenous
patient-controlled analgesia (PCA) with morphine,
prolonged epidural analgesia and prolonged
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Figure 3. The time intervals (hours) required to achieve
the ability to pass a 30-meter distance (D30m) after the
operation related to postoperative analgesia methods
(Groups: O —opioids; PV — paravertebral block; E -
epidural analgesia).
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femoral nerve sheath block on rehabilitation after
THA. They found a similar pain relief with all
three modalities, but the authors declared the
superiority of prolonged femoral nerve sheath
block due to fewer systemic side effects [16]. In
our study opioids were administered intra-
muscularly 3-4 times a day under the pain intensity
monitoring. Nerve blocks stop pain transmissions
throw the peripheral nerves. In hip surgery mainly
femoral, ischiadic and obturatorius nerves are
blocked. The lumbar group of nerves (femoral,
obturatorius and cutaneous femoral lateral nerves)
can be blocked together in the psoas compartment.
Motor component of nerve blocks can be controlled
by concentration of local anesthetic agent.

Becchi et al. [2] demonstrated the superiority
of the continuous psoas compartment block
compared with an opioid/nonsteroidal anti-
inflammatory drugs continuous intravenous
infusion in THA patients under spinal anesthesia
for surgery. The patients receiving continuous
psoas compartment block did better in terms of
pain scores at rest and after mobilization, amount
of rescue analgesia, nausea/vomiting, and
hemodynamic parameters [2].

Siddiqui et al. [15] compared continuous
lumbar plexus block combined with PCA or PCA
alone in patients undergoing THA under general
anesthesia and declared less pain intensity, less
opioid dose, less nausea and vomiting and more
patients’satisfaction with their analgesic
technique in group received continuous lumbar
plexus block [15].

Parvataneni et al. [10] compared local
periarticular injections with PCA on THA patients.
They reported improved pain scores and faster
functional recovery in terms of active straight leg
raise in the study group. However, the ambulation
and functional ability were similar between groups
at 6 weeks and 3 months after surgery [10]. In
our study all patients received wound infiltration
with local anesthetic, but this was not a single
technique of analgesia.

Andersen et al. [1] studied 80 patients
undergoing elective THA under spinal block who
were randomly assigned to receive either
continuous epidural infusion or infiltration around
the hip joint with a mixture of local anesthetic agent,
NSAID and epinephrine at the end of surgery
followed with one postoperative intraarticular
injection of the same substances through an
intraarticular catheter. The local infiltration group
had lower pain intensity, shorter hospital stays, and
reduced nausea and vomiting [1].

Paravertebral analgesia blocks pain impulses
at the level of spinal nerves immediately after
leaving vertebral column near the intervertebral
foramen. This method supply potent analgesia with
sympathetic blockage and stable hemodynamic
parameters. The potency of motor block provided
by paravertebral analgesia can be controlled
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changing the concentration of local anesthetic
agent.

Neuraxial methods (spinal and epidural) provide
adequate blockage of pain impulses on the level
of spinal cord and roots of spinal nerves passing
epidural space. But motor block of limbs on the
basis of neuraxial analgesia limits the patients’
physical activity. Secondary problems as urinary
retention and hemodynamic instability during
neuraxial analgesia can affect walking ability of
patients worsening their general condition.

CONCLUSION

The study results on walking ability showed the
priority of paravertebral block and peripheral nerve
blocks compared to general anaesthesia followed
by systemic administration of opioids and
neuroaxial methods of analgesia in patients after
total hip arthroplasty.
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KonomaueHko B.I.

3OATHICTb MALIEHTIB XOOQWUTK NICNA TOTANIbHOIO EHAOMNPOTE3YBAHHA KYJIbLLOBOIO CYIMOBA 3ANEXUTb
Bl METOAY 3HEBONIOBAHHA

Xapkigcbka meOuyHa akademis nicrsduniomHoi oceimu, Xapkis, YkpaiHa

META: MeToam nepronepaLiinHoi aHecTesii i aHanresii MoxyTb 06MexyBaTh (i3uyHy akTWBHICTb NaLiEHTIB Yepe3 MOTOPHUI 6MOK KiHLBKM
Ta ceaaTMBHUI edpekT onioigis. MeToto Halloro gocnigkeHHs 6yB aHanis BNNvBY nepuonepauinioi aHecTesii / aHanresii Ha 3aaTHICTb
XOAWTY Nicnsi TOTanbHOi apTPONNaCcTUKY KymnbLUIOBOrO cyrrnoba.

METOW: 150 nauiexTis 63,3 + 12,5 pokis, siki nepeHecnu onepaLito i3 3amiHu kynbLLoBOro cyrnoba, 6ynu BKMYEH: B AOCHILKEHHS. Mu
BM3HA4anum yac, HeobxigHUn ANa SOCATHEHHS 34aTHOCTI NpoiTh 30-MeTpoBY BifCTaHb Micns onepadii, B 3anexHocTi Big MeTo4iB
iHTpaonepaviHoi aHecTesii i nicnsonepavinHoi aHanresii.

PE3YNbLTATW: MauieHTn, siki onepyBanuch nif 3aranbHoK aHecTesieto, noTpebysany Ginblue vacy (55,8 + 19,2 roguHu) Ans BOCATHEHHS
3patHocTi gonatv 30 MeTpoBY AUCTaHLi0 Nicns onepauii B NOPIBHSHHI 3 NauieHTaMu, Siki onepyBanuch B yMOBax napaBeptebparnsHoro
6noky + kayganbsHoi enigypanbHoi aHecTesii (40,8 + 17, 1 roguHu, P = 0,005), HepsoBux bnokis (44,8 + 13,4 roaunu, P = 0,023) a6o
cniHanbHoi aHecTesii (48,1 £ 18,6 rognHw, P = 0,08). Tpu BapiaHT\ aHanresii 3acTocoByBanqcs B nicnsionepauiiHoMy nepioai y nawjieHTis.
MauieHTam, siki oTpuMyBanm TpuBany napasepTebpanbHy aHanresito, Tpeba 6yno 3Ha4HO MeHLLE Yacy Ans AOCATHEHHS 30aTHOCTI JonaTu
30 meTpoBy AucTaHuito nicns onepadii (38,4 + 14,8 roanHW) B NOPIBHAHHI 3 TUMM, SIKi OTPMMYBanu CUCTEMHE BBeAeHHSs onioiais (52,9 +
+ 18,1 rogunu, P = 0,000006), i TpuBany enigypansHy ananresito (50,0 £ 17,4 roguun, P = 0,003). Pesynstatu rpyn, siki oTpumyBanm
onioigw i enigypanbHy aHanresito, icTOTHO He BigpisHanucs (P = 0,48).

BMCHOBKW: MapaBepTtebpansHa 6nokaaa i 6rokv nepudepuyHnx HepBiB MatoTb Nepesary B paHHbOMY BigHOBIIEHHI MOTOPHOT aKTUBHOCTI
nauieHTiB nicns apTponnacTukW KynbLIOBOTO Cyrnoba B MOPIBHSHHI i3 3aranbHO i HeMpoaKkcianbHOK aHeCTesieo 3 NoganbLlLNM CUCTEMHUM
BBEEeHHsIM onioifiB.

Knroyoei crioea: xodbba, xipypeisi cmeaHa, aHecmesisi, aHaneesisi.

KonomayeHko B.U.

CMOCOBHOCTb MALUMEHTOB XOOUTb MOCNE TOTANIbHOIO 3HAOMPOTE3NPOBAHNA TASOBEPEHHOIO CYCTABA
3ABUCUT OT METOJA OBE3BOJIMBAHNA

Xapbkosckasi MeOQUUUHCKas akademusi nociedunioMHo20 obpasosaHusi, Xapbkos, YkpauHa

U,Eﬂbi MeToab! nepmonepauMOHHoﬁ aHecTe3nn u aHanre3mm MoryT orpaHm4mBaTb cbmsmquKyro AKTUBHOCTb NaLMEeHTOB N3-3a MOTOPHOIo
6110Ka KOHEYHOCTU U CeaTUBHOTO 3¢)¢)eKTa onnounaos. LleJ'IbIO Halero uccnefoBanus bbln aHanus BAUSHNUS I'Iepl/IOI'IepaLWIOHHOVI
aHecTe3umn / aHanbreaum Ha cnocobHOCTb XOAWUTb NOCNE TOTaNbHO apTponnacTukn TasoﬁenpeHHoro CycCTaBa.

METO[bI: 150 nauneHTtoB 63,3 £ 12,5 neT, nepeHeclmnx onepauuio No 3ameHe TazobefpeHHOro cyctasa, Oblny BKIKOYEHbI B
uccnenosaHue. Ml onpegensinu Bpems, Heo6xoauMoe Ar1s JOCTWXEHUs COCOBHOCTM NpoiATh 30-MeTpOoBYH0 AUCTAHLMIO MOCTE onepaLmm,
3 3aBMCUMOCTU OT METOLOB MHTPAONEPALIMOHHON aHECTE3UM 1 MOCTIEONEPALIMOHHON aHaNbre3nu.

PE3YINbTATbI: MauneHTam, koTopble onepuposanuck nog obLuen aHecTeanei, notpebosanock bonee anurensHoe Bpems (55,8 £ 19,2
yaca) 4ns JOCTWXEHUs CocoBHOCTM NpoitTh 30-MeTPOBYI0 AUCTAHLMIO MOCTIE ONepaLm N0 CPaBHEHMIO C NaLMEHTaMU, KOTOPLIE Nonyyanm
napaBepTebpanbHbIn 610K + KayaanbHyto anuaypansHyto aHecTesuto (40,8 + 17,1 vaca, P = 0,005), HepBHble brokm ( 44,8 + 13,4 yaca,
P =0,023) unu cnuHanbHyto aHectesnio (48,1 £ 18,6 yaca, P = 0,08). Tpu BapnaHTa aHanbresu npUMeHsNMCb B NocneonepaLmmoHHOM
nepuoge y nauneHToB. MNaumeHTam, nonyvaBLIUM ANIUTENBHYIO NapaBepTebpanbHyto aHanreanto, NoTpe6oBanock 3HaUYUTENBLHO MEHbLLE
BPEMEHM AN SOCTUXKEHUS CNOCOBHOCTM NpoiTh 30 METPOBYIO AUCTaHLMO nocne onepauu (38,4 + 14,8 yaca) No CpaBHEHWIO C TEMM, Y KOrO
6bino cucTemHoe BeeaeHue onvonaos (52,9 + 18,1 yaca, P = 0,000006), 1 y naumeHTOB ¢ ANUTENLHON annayparnbHom aHanbresvelt (50,0 + 17,4
yaca, P = 0,003). Pesynsrathl rpynn, Nony4asLUMX ONMouAb! U 3aNWUaypanbHyto aHanresuto, CyLecTBeHHO He oTnndanucs (P = 0,48).

BbIBO[b!: MapasepTebpanbHas 6rnokaga v 6r10k1B neprdepuyecknx HEpBOB UMEKOT NPEUMYLLIECTBO B paHHEM BOCCTAHOBMEHUM X04b0bI
y NauMeHTOoB Mocre apTPonnacTukv Ta306eApPEHHO0 CycTaBa Mo CpaBHEHMIO C 06LLEl 1 HelipoakcuanbHON aHecTe3nei C Nocneayowmm
CUCTEMHbIM BBEAEHVEM OM1OWAOB.

Knroyesnle crioea: xodbba, xupypeusi 6edpa, aHeCme3usi, aHab2e3usl.
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