
Abstract. – OBJECTIVES: Just as hip pros-
thesis, most of the patients undergoing orthope-
dic lower extremity surgery (OLES) belong to the
advanced age group. Sciatic nerve block com-
bined with psoas compartment block is used as
a technique alternative to central neuraxial block
and GA. In geriatric patients that will undergo
partial hip prosthesis, the effects of the methods
of unilateral spinal anesthesia (SA) and L1 par-
avertebral block combined with psoas compart-
ment block (PCB) and sciatic nerve block (PCSL)
on peroperative hemodynamic parameters and
the duration of need for postoperative analgesia
were studied.

PATIENTS AND METHODS: Fifty patients from
the ASA III-IV group were randomly divided into
two groups. Group SA was administered spinal
anesthesia with hyperbaric bupivacaine (2 ml,
0.5%) from the selected intervertebral distance
(L4-L5 or L3-L4) in lateral position. Group PCSL
was administered L1 paravertebral block com-
bined with PCB and sciatic nerve block with
bupivacaine hydrochloride (total 35 ml). Hemo-
dynamic parameters (HR: heart rate and MAP:
mean artery pressure) were recorded in pre- and
post-intervention 5-minute intervals. The initial
time of the need for analgesia of patients were
evaluated postoperatively.

RESULTS: Any failure in methods implemented
on patients in either group was not observed.
Times of anesthesia and surgical preparation of
patients were observed to have significantly pro-
longed in the PCSL compared to Group SA (p <
0.005). Hundred and 5th and 110th min. mean ar-
terial pressures of patients was found to be sig-
nificantly higher in Group SA compared to
Group PCSL (p < 0.05). The initial time of the
need for analgesia was observed to be signifi-
cantly prolonged in Group PCSL (432.80 ±
236.77 min) compared to Group SA (185.40 ±
171.40 min) (p < 0.001).

CONCLUSIONS: Unilateral SA conducted with
bupivacaine hydrochloride and PCSL block tech-
nique provided a hemodynamically similar activ-
ity in the perioperative period in patients that un-
derwent partial hip operation. However, PCSL
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block implementation extended the initial time of
the need for analgesia in postoperative period.
PCSL method could be selected in cases be-
longing to such group of patients. PCSL block
can be a alternative anesthetic tecniques in pa-
tients that underwent partial hip operation.
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Introduction

Just as hip prosthesis, most of the patients un-
dergoing orthopedic lower extremity surgery
(OLES) belong to the advanced age group. In
these patients, the fact that cardiac, endocrine, re-
nal, cerebral, and respiratory tract diseases ac-
company the current surgical pathology increases
the risk of morbidity at the time or following the
operation1. In high-risk geriatric patients, postop-
erative pain treatment also poses an issue for
anesthesiologists due to co-morbid diseases2. Ap-
proach to anesthesia for such patients generally
includes general anesthesia (GA), central neurax-
ial block, and use of systemic analgesics for
postoperative pain treatment. Spinal anesthesia
(SA) is the most commonly used method of re-
gional anesthesia (RA) in OLES and seems to be
more advantageous compared to epidural and
GA. Hemodynamic effects of spinal anesthesia
varies depending on sympathetic block induced
by anesthesia, preoperative cardiac performance,
and the condition of intravascular volume of the
patient3,4.

Psoas compartment block (PCB) is an alterna-
tive approach used to overcome side effects relat-
ed with GA and central neuraxial block tech-
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niques. Sciatic nerve block combined with psoas
compartment block (PCSL) causes a unilateral
lower extremity anesthesia. Nowadays, PCSL is
used as a technique alternative to central neuraxi-
al block and GA. Through psoas compartment
block, femoral, lateral femoral cutaneous and ob-
turator nerves are blocked simultaneously5. How-
ever, blockage of subcostal nerve derived from
T12 and posterior rami from L1 may not be possi-
ble with PCB in some individuals. Therefore, a
combination method of paravertebral T12-L1

nerve blockage, psoas compartment and sciatic
nerve blockage should be used in order to pro-
vide a complete nerve block in the surgical area
in hip prosthesis operations. When local anes-
thetic (~5 ml) is administered to T12-L1 paraverte-
bral region, it is spread and can easily create
blockage in subcostal and posterior rami6.

In our study, we aimed to study times of anes-
thesia and surgical preparation, hemodynamic
parameters, and effects of unilateral SA and T12-
L1 paravertebral block combined with PCB and
sciatic nerve block (PCSL) techniques on postop-
erative analgesia in anesthesia administration of
patients to undergo partial hip prosthesis.

Patients and Methods

Following obtaining the approval of Faculty
Ethics Committee and Australian New Zeeland
Clinical Trials Registry (ANZCTR, ANZCTR
number is 12613001186741), 50 patients (26 fe-
male/24 male) at ages ranging from 68 to 98 be-
longing to ASA III-IV group that were planned
to be operated by RA method and to undergo
partial hip prosthesis were included in the study.
Patients that were allergic to local anesthesia,
with neurological diseases, infection in the inter-
vention area, with whom cooperation could not
be established, and that did not accept the proce-
dure were excluded from the study. After in-
formed consent form was obtained, patients
were randomly divided into two groups by
closed envelope method as Group SA: spinal
anesthesia group (n = 25) and Group PCSL: T12-
L1 paravertebral block combined with psoas
compartment block and sciatic nerve block
group (n = 25). All patients taken to the opera-
tion table were monitored by noninvasive arterial
blood pressure, heart rate (HR), and peripheral
oxygen saturation (SpO2). Before performing the
block, peripheral vascular access was provided
by 18G cannula on patients and 500 mL 0.9%

NaCl solution was infused in 20 minutes. Hemo-
dynamic parameters were recorded in 5 minute
intervals till the end of preoperative and periop-
erative operation times. Patients in each group
were administered 50 µgr fentanyl IV before the
procedure. Patients into Group SA were admin-
istered 2 mL hyperbaric bupivacaine hydrochlo-
ride (Marcain Heavy 0.5%, Astra-Zeneca®) with
25G Quincke spinal needle (Braun®) from the
selected intervertebral distance (L4-L5 or L3-L4)
following local sterilization in lateral decubitus
position. Following the procedure, patients left
in this position for 15 minutes were positioned
in lateral position so that the surgical side is on
top. After observing dorsal and plantar flexion
on feet with the help of a nerve stimulator (Mul-
tiplex, Pajunk®, Geisingen, Germany) by using a
10 cm long block needle by Labat technique7,
sciatic nerve block was then obtained on patients
in Group PCSL with 15 mL bupivacaine hy-
drochloride (by mixing 5 mg/mL Marcaine, As-
tra-Zeneca® and 10 mL 0.9% NaCl, making a to-
tal volume of 25 mL) following negative aspira-
tion technique. Then, when observed lumbar
plexus stimulation (quadriceps muscle fascicula-
tion) with the help of nerve stimulator by Winnie
technique7, psoas compartment block was ob-
tained with 15 mL bupivacaine hydrochloride
(by mixing 5 mg/mL Marcaine, AstraZeneca®

and 10 mL 0.9% NaCl, making a total volume of
25 mL) following negative aspiration technique.
Later on, L1 paravertebral block was obtained
with 5 mL bupivacaine hydrochloride (by mix-
ing 5 mg/mL Marcaine, Astra-Zeneca® and 5 mL
0.9% NaCl, making a total volume of 10 mL) by
using the technique of Moore8. Implementation
time of both techniques, anesthesia preparation
time, and the period until the beginning of surgi-
cal intervention were recorded as surgical prepa-
ration period. Level of analgesia was evaluated
with pinprick test and motor block degree was
assessed by modified Bromage scale (0: No
block, 1: hip flexion blocked while knee is in ex-
tension, 2: knee flexion blocked, 3: complete
motor block); following the administration of
drug, sensory and motor block were evaluated
with the measurement of hemodynamic parame-
ters in 5 minute intervals. After a complete mo-
tor block was developed, surgical intervention
was initiated. The time from the beginning of
surgical incision up to the completion of proce-
dure was recorded as the operation time. A de-
crease of 25% and above in basal mean arterial
pressure was accepted to be hypotension, and in
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Group SA Group PCSL p

Age (year) 81 ± 7.54 78.80 ±5.90 NS
Gender F/M 13/12 13/12 NS
ASA III/IV 18/7 17/8 NS
Operation time (min) 93.80 ± 17.63 100.60 ± 26.54 NS

Table I. Demographic data of patients.

NS: No significant.

Figure 1. Preparation time for anesthesia and surgery, and
motor block duration.
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When evaluated the heart rates of patients, a
significant difference was not observed. At 105th

and 110th min measurement times of patients,
MAP was established to be significantly higher
in Group SA compared to Group PCSL (p <
0.05) (Figure 2).

Initial time of the need for analgesia was
found to be significantly longer in Group PCSL
(432.80 ± 236.77 min) compared to Group SA
(185.40 ± 171.40 min) (p < 0.001) (Figure 3).

Discussion

In patients that will undergo lower extremity or-
thopedic surgical intervention, RA techniques are
frequently implemented. Administered with poste-
rior approach for lumbar plexus block, PCB pos-
sesses significant advantages over perivascular ap-
proach (femoral nerve block or “3-in-1 block”).
Blockage of obturator nerves with posterior ap-
proach (for the anteromedial aspect innervating

that case, 5 mg ephedrine IV and an additional 5
mL/kg crystalloid fluid were administered. Heart
rate reduced to 50/min was accepted as brady-
cardia and 0.5 mg atropine IV was administered.
The entire patients were given 3 L/min O2 with
mask and 5 mL/kg/hour maintenance crystalloid
fluid at the time of operation. Motor block return
time and initial time of the need for analgesia
were recorded.

Statistical Analysis
SPSS 15.00 (Statistical Packages for the So-

cial Sciences, SPPS Inc., Chicago, IL, USA)
software pack was used for statistical analysis.
Parametric values were taken as mean ± SD, and
nonparametric values were taken as median (min
± max). For the inter-group comparison of para-
metric tests, their distributions were established
and Student’s t test was implemented. Mann-
Whitney U test was applied in nonparametric
measurements. Paired-t test and Wilcoxon’s test
were carried out for the evaluation of in-group
repeated measurements. p < 0.05 was accepted to
be statistically significant.

Results

A significant difference was not observed be-
tween the groups in demographic data of patients
included in the study (Table I).

Anesthesia preparation time was established to
be significantly longer in Group PCSL (15.60 ±
5.06 min) compared to Group SA (7.40 ± 3.57
min) (p < 0.005). While the period from the be-
ginning of RA preparation till the beginning of
surgical intervention was found to be significant-
ly longer in Group PCSL (30.60 ± 3.57 min)
compared to Group SA (27.40 ± 3.57 min) (p <
0.005), motor block time was established to be
significantly longer in Group PCSL (436.00 ±
236.01 min) compared to Group SA (197.00 ±
131.21 min) (p 0.001) (Figure 1).
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the articular branches of hip joint capsule) pro-
vides a more effective blockage9. Since postero-
medial aspect of hip joint capsule is innervated by
sciatic nerve branches10, PCB and “high” sciatic
nerve block should be obtained together in order
to establish anesthesia for the entire leg and hip11.
Mannion et al12 reported that one of the reasons
for PCB being insufficient for hip prosthesis surgi-
cal intervention could result from the variations of
dermatomes from T12-L1 within the surgical area.
De Leeuw et al13 argued that L1 paravertebral
block implementation in addition to PCB would
be efficient in providing an effective anesthesia for
hip prosthesis surgery. In such surgical interven-
tions, the combination of PCB and sacral plexus
block that accompany perioperative sedation were
reported to be an efficient alternative to general

anesthesia14. We observed in our study that L1 par-
avertebral block that we combined with PCB and
sciatic nerve block established a sufficient level of
anesthesia in our patients.

PCB and sciatic nerve block applications have
a significant place in postoperative analgesia fol-
lowing hip surgery. Postoperative opioid con-
sumption of patients that undergo PCB was
demonstrated to decrease considerably15,16.

It was established that the patients that were
administered general anesthesia along with PCB
had lower pain scores in postoperative period
compared to patients that did not undergo PCB17.
In a meta-analysis, PCB block procedure with
catheter technique could provide 8 hour and
above analgesia compared to opioids18.

Both techniques of spinal anesthesia with
bupivacaine and sciatic nerve block combined
with PCB were reported to provide sufficient
amount of anesthesia in patients, and in postoper-
ative period, that sciatic nerve block combined
with PCB significantly extended the initial time
of the need for analgesia more19.

We established in our study that the initial
time of the need for analgesia was significantly
longer in postoperative period in PCSL block.

While, in hip prosthesis surgery, mean arterial
pressure of 38% of geriatric patients that were
administered spinal block with hyperbaric bupi-
vacaine was observed to have decreased, mean
arterial pressure of 27% of patients that under-
went combined lumbar and sacral block was es-
tablished to have reduced; however, such a
change was not found to be significant compared
to basal values19.
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Figure 2. Heart rate and mean arterial pressure of the patients. *p < 0.05 when Group SA compared to Group PCSL.

Figure 3. First time of analgesic needed of patients.
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Peripheral nerve block techniques have limited
hemodynamic effects compared to central RA
techniques. Among the reasons are regional
blood flow and less affected sympathetic
nerves20,21. Naja et al22 established in combined
sciatic-paravertebral nerve block practice that hy-
potension observed during the operation was
lower compared to general anesthesia and that it
significantly reduced the need for intensive care
in postoperative period.

In our study, a significant difference was not
observed between the groups in terms of hemo-
dynamic changes in perioperative period. In ad-
dition, MAP at 105th and 110th measurement
times were found to be significantly higher in
Group SA compared to Group PCSL. We believe
that this was due to a decrease in post-spinal
block sensory block effect.

While in geriatric patients to undergo partial
hip prosthesis operation spinal anesthesia is fre-
quently used, hypotension is observed at a high
rate in such patients during spinal anesthesia23-25.
In addition, risk of coronary ischemia secondary
to hypotension also increases in such patients
due to high risk of ischemic heart disease26. Uni-
lateral SA technique implemented in lateral posi-
tion creates less sympathetic denervation com-
pared to supine position and causes more limited
hemodynamic changes27.

In our study, the fact that a significant differ-
ence between perioperative and postoperative he-
modynamic changes in two techniques was non-
existent suggests that it was due to the imple-
mentation of unilateral spinal method.

Casati et al28 did not find any difference in
terms of the quality of anesthesia and analgesia
although combined sciatic-femoral nerve (25 ml
mepivacaine) block application time (14 ± 5 min
and 15 ± 6 min for spinal and sciatic-femoral
group) was longer compared to the preparation
stage (SA 5 ± 2.1 min, sciatic-femoral block 8 ±
2.7 min) when compared to SA (8 mg hyperbaric
bupivacaine) for same-day knee surgery. Sansone
et al29 did not establish a significant difference in
terms of application time in patients they admin-
istered spinal anesthesia and combined sciatic-
femoral block. In another work, while SA proce-
dure time was 12 min on average in elderly pa-
tients to undergo hip prosthesis operation, com-
bined lumbar and sacral block procedure time
was found to be 18 min on average19.

In patients included in our study, anesthesia and
surgical preparation times were established to be
significantly longer in Group PCSL (15.60 ± 5.06,

30.60.45 ± 5.46 min) compared Group SA (7.40 ±
3.57, 27.40 ± 3.57 min). When considered as well
the co-morbidities of patients at advanced ages that
will undergo hip prosthesis procedure, reliability of
such an anesthesia method shows that the waste of
time disadvantage could be ignored.

Peripheral nerve blocks are implemented with
success in OLES30,31. Peripheral nerve block
techniques provide less postoperative nausea and
vomiting, shorter hospital days, and better post-
operative analgesia and early mobilization for pa-
tients that undergo orthopedic surgery. In addi-
tion, these techniques reduce the postoperative
need for intensive care and total hospital day, and
they are more economical32. Sufficient, compre-
hensive, and multicenter studies are yet to exist
in literature to be able to recommend the use of
PCSL instead of GA or central neuraxial block in
perioperative period in hip operations.

Conclusions

We observed that unilateral spinal anesthesia
technique and PCSL block technique provide
similar perioperative hemodynamic efficiency in
hip operations for high-risk geriatric patients, and
that PCSL block technique extended postopera-
tive time of the need for analgesia. We believe
that PCSL block technique can be implemented
with ease in such cases and further researches are
needed in order to put forth its efficiency.

–––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) TSUI BC, WAGNER A, FINUCANE B. Regional anaes-
thesia in the elderly: a clinical guide. Drugs Aging
2004; 21: 895-910.

2) PETERS CL, SHIRLEY B, ERICKSON J. The effect of a new
multimodal perioperative anesthetic regimen on
postoperative pain, side effects, rehabilitation,
and length of hospital stay after total joint arthro-
plasty. J Arthroplasty 2006; 21: 132-138.

3) AUROY Y, BENHAMOU D, BARGUES L, ECOFFEY C, FALIS-
SARD B, MERCIER FJ, BOUAZIZ H, SAMII K. Major com-
plications of regional anesthesia in France: The
SOS regional anesthesia hotline service. Anes-
thesiology 2002; 97: 1274-1280.

4) CASATI A, CAPPELLERI G, ALDEGHERI G, MARCHETTI C,
MESSINA M, DE PONTI A. Total intravenous anesthe-
sia, spinal anesthesia or combined sciatic-femoral

1071

Comparison of two regional techniques for partial hip prosthesis



1072

nerve block for outpatient knee arthroscopy. Min-
erva Anestesiol 2004; 70: 493-502.

5) TOKAT O, TÜRKER G, UCKUNKAYA N, YILMAZLAR A. A
clinical comparison of psoas compartment and in-
guinal paravascular blocks combined with sciatic
nerve block. J Int Med Res 2002; 30: 161-167.

6) CHEEMA S, RICHARDSON J, MCGURGAN P. Factors affect-
ing the spread of bupivacaine in the adult thoracic
paravertebral space. Anaesthesia 2003; 58: 684-
687.

7) CAPDEVILA X, MACAIRE P, DADURE C, CHOQUET O, BI-
BOULET P, RYCKWAERT Y, D’ATHIS F. Continuous psoas
compartment block for postoperative analgesia
after total hip arthroplasty: new landmarks, tech-
nical guidelines, and clinical evaluation Anesth
Analg 2002; 94: 1606-1613.

8) MOORE D. Regional block. A handbook for use in
the clinical practice of medicine and surgery 3nd
ed. Springfield, 1967; pp. 167-171.

9) KALOUL I, GUAY J, CÔTÉ C, FALLAHA M. The posterior
lumbar plexus (psoas compartment) block and
the three-in-one femoral nerve block provide simi-
lar postoperative analgesia after total knee re-
placement. Can J Anaesth 2004; 51: 45-51.

10) BIRNBAUM K, PRESCHER A, HESSLER S, HELLER KD. The
sensory innervation of the hip joint--an anatomi-
cal study. Surg Radiol Anat 1997; 19: 371-375.

11) CHAYEN D, NATHAN H, CHAYEN M. The psoas com-
partment block. Anesthesiology 1976; 45: 95-99.

12) S. MANNION. Psoas compartment block. Continu-
ing education in anaesthesia, Crit Care Pain
2007; 7: 162-166.

13) DE LEEUW MA, DERTINGER JA, HULSHOFF L, HOEKSEMA

M, PEREZ RS, ZUURMOND WW, DE LANGE JJ. The effi-
cacy of levobupivacaine, ropivacaine, and bupiva-
caine for combined psoas compartment-sciatic
nerve block in patients undergoing total hip
arthroplasty. Pain Pract 2008; 8: 241-247.

14) BUCKENMAIER CC 3RD, XENOS JS, NILSEN SM. Lumbar
plexus block with perineural catheter and sciatic
nerve block for total hip arthroplasty. J Arthroplas-
ty 2002; 17: 499-502.

15) BIBOULET P, MORAU D, AUBAS P, BRINGUIER-BRANCHEREAU

S, CAPDEVILA X. Postoperative analgesia after total-
hip arthroplasty: Comparison of intravenous patient-
controlled analgesia with morphine and single injec-
tion of femoral nerve or psoas compartment block.
a prospective, randomized, double-blind study. Reg
Anesth Pain Med 2004; 29: 102-109.

16) BECCHI C, AL MALYAN M, COPPINI R, CAMPOLO M,
MAGHERINI M, BONCINELLI S. Opioid-free analgesia
by continuous psoas compartment block after to-
tal hip arthroplasty. A randomized study. Eur J
Anaesthesiol 2008; 25: 418-423.

17) STEVENS RD, VAN GESSEL E, FLORY N, FOURNIER R,
GAMULIN Z. Lumbar plexus block reduces pain and
blood loss associated with total hip arthroplasty.
Anesthesiology 2000; 93: 115-121.

18) TOURAY ST, DE LEEUW MA, ZUURMOND WW, PEREZ RS.
Psoas compartment block for lower extremity
surgery: a meta-analysis. Br J Anaesth 2008; 101:
750-760.

19) dE VISME V, PICART F, LE JOUAN R, LEGRAND A, SAVRY

C, MORIN V. Combined lumbar and sacral plexus
block compared with plain bupivacaine spinal
anesthesia for hip fractures in the elderly. Reg
Anesth Pain Med 2000; 25: 158-602.

20) FARNY J, GIRARD M, DROLET P. Posterior approach to
the lumbar plexus combined with a sciatic nerve
block using lidocaine. Can J Anaesth 1994; 41:
486-491.

21) CASATI A, FANELLI G, BORGHI B, TORRI G. Ropivacaine or
2% mepivacaine for lower limb peripheral nerve
blocks. Study Group on Orthopedic Anesthesia of
the Italian Society of Anesthesia, Analgesia, and In-
tensive Care. Anesthesiology 1999; 90: 1047-1052.

22) NAJA Z, EL HASSAN MJ, KHATIB H, ZIADE MF, LON-
NQVIST PA. Combined sciatic paravertebral nerve
block vs. general anaesthesia for fractured hip of
the elderly. Middle East J Anesthesiol 2000; 15:
559-568.

23) CRITCHLEY LA. Hypotension, subarachnoid block
and the elderly patient. Anaesthesia 1996; 51:
1139-1143.

24) BUGGY DJ, POWER CK, MEEKE R, O’CALLAGHAN S,
MORAN C, O’BRIEN GT. Prevention of spinal anaes-
thesia-induced hypotension in the elderly: i.m.
methoxamine or combined hetastarch and crys-
talloid. Br J Anaesth 1998; 80: 199-203.

25) ROOKE GA, FREUND PR, JACOBSON AF. Hemodynamic
response and change in organ blood volume dur-
ing spinal anesthesia in elderly men with cardiac
disease. Anesth Analg 1997; 85: 99-105.

26) JUELSGAARD P, SAND NP, FELSBY S, DALSGAARD J, JAKOB-
SEN KB, BRINK O, CARLSSON PS, THYGESEN K. Periop-
erative myocardial ischaemia in patients undergo-
ing surgery for fractured hip randomized to incre-
mental spinal, single-dose spinal or general
anaesthesia. Eur J Anaesthesiol 1998; 15: 656-
663.

27) KELLY JD, MCCOY D, ROSENBAUM SH, BRULL SJ.
Haemodynamic changes induced by hyperbaric
bupivacaine during lateral decubitus or supine
spinal anaesthesia. Eur J Anaesthesiol 2005; 22:
717-722.

28) CASATI A, CAPPELLERI G, FANELLI G, BORGHI B, ANELATI

D, BERTI M, TORRI G. Regional anaesthesia for out-
patient knee arthroscopy: a randomized clinical
comparison of two different anaesthetic tech-
niques. Acta Anaesth 2000; 44: 543-547.

29) SANSONE V, DE PONTI A, FANELLI G, AGOSTONI M.
Combined sciatic and femoral nerve block for
knee arthroscopy: 4 years’ experience. Arch Or-
thop Trauma Surg 1999; 119: 163-167.

30) ENNEKING FK, CHAN V, GREGER J, HADZIC A, LANG SA,
HORLOCKER TT. Lower-extremity peripheral nerve
blockade: essentials of our current understanding.
Reg Anesth Pain Med 2005; 30: 4-35.

31) HADZIC A, VLOKA JD, KURODA MM, KOORN R, BIRN-
BACH DJ. The practice of peripheral nerve blocks in
the United States: a national survey. Reg Anaesth
Pain Med 1998; 23: 241-246.

32) REES G, WATT J. Regional blocks in orthopaedics.
Anaesth Intens Care Med 2006; 7: 87-90.

I. Demirel, A.B. Ozer, O. Duzgol, M.K. Bayar, L. Karakurt, O.L. Erhan


