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Abstract: Hip fractures are common, potentially devastating events for elderly patients. Hip fractures are usually treated
in hospital with surgery so these patients will need anaesthesia. The impact of anaesthetic techniques in patients
experiencing hip fracture is controversial. This study was conducted to compare the effects of two anaestehic techniques:
unilateral spinal and general anaesthesia on haemodynamy and postoperative cognitive disfunction (POCD) in elderly
patients undergoing hip surgery. Fifty two American Society of Anesthesiologists (ASA) II-111 patients, aged between
60-85 years, undergoing hip fracture repair were randomly allocated to receive; unilateral spinal anaesthesia with 7.5 mg
0.5 % hyperbaric bupivacaine (Group USpA, n=26) or general anaesthesia (Group GA, n=26). After maintaining the
lateral position for 15 minutes sensorial block levels and motor block degrees were determined at 5, 15, 30 and 45
minutes in group USpA and haemodynamic parameters were determined at 5, 10, 15, 30, 45 and 60 minutes in both
groups. POCD was evaluated preoperatively, postoperative 1st day and 3rd month. After 15 minutes 73.3% unilateral
spinal anaesthesia was achieved in Group USpA. This ratio was found to be 60% after 30 minutes. Systolic and diastolic
blood pressure values were significantly lower than initial values in Group USpA at 5. and 10. minutes and at the 45.
minute in Group GA. In group comparisons there was a significant difference in haemodynamic parameters at 5. and 45.
minutes. POCD was significantly higher in Group GA than Group USpA in postoperative 1st day but the difference was
not significant in postoperative 3rd months. Unilateral spinal anaesthesia generate similar haemodynamic changes
compared to general anaesthesia. Besides the effects on POCD similar to general anaesthesia. It was concluded that in
elderly patients with high anaesthesia risk unilateral spinal and general anaesthesia have comparable effects.
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INTRODUCTION

Hip fractures are common, potentially devastating
events for elderly patients. It was reported that geriatric
patients with approximately 1.6 million hip fractures
occurring annually worldwide and a projected 6.2
million hip fractures annually by the year 2050 [1].

The impact of anaesthetic techniques in patients
experiencing hip fracture is controversial. While
maintenance of haemodynamic stability seems the
advantage of general anaesthesia (GA), the high
incidence of postoperative cognitive disfunction
(POCD) compared to regional anaesthesia makes this
technique less preferable. Spinal anaesthesia is often
used, but the existence of high prevalence of medical
problems which can lead a reduction in physiologic
compensatory mechanisms in these patients, makes an

association with a risk of severe and prolonged
hypotension in this technique [2-5].

Unilateral spinal anesthesia (USpA) aims to
limit the distribution of spinal block to the operated
side, with the favorable effect of minimizing the
cardiovascular effects of spinal block [6-8]. Therefore it
comes up as the suggested anaesthetic technique in
operations involving a single extremity [9, 10].

In our study, we aimed to compare
haemodynamic effects of USpA with GA in elderly
patients scheduled for operation because of hip fracture.
The secondary parameter was evaluating the effects of
these techniques on POCD.
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MATERIALS AND METHODS

After approval by the local Medical Ethical
Committee of Sisli Etfal Training and Research
Hospital and written informed patient consent, 52
patients aged between 60-85 years in the American
Society of Anesthesiologists (ASA) physical status 11-
Il were included this randomized, prospective study.
Exclusion criterias were contraindications of spinal
anaesthesia, having peripheral neuropathy,
comorbidities pre-dispose severe hypotension and/or
severely altered mental status, lack of adequate co-
operation and patient refusal.

All patients received 7 ml.kg™ Ringer Lactate
solution infused over a 30 minute-period through an
intravenous (1V) line inserted at the back of the hand,
using 20 G IV cannula. None of the patients received
premedication. Patients were monitorized with PETAS
KMA-175 Monitor (PETAS, Istanbul, Turkey). An
observer who were unaware the study groups, recorded
systolic and diastolic blood pressure (SBP and DBP),
heart rate (HR) and peripheral oxygen saturation
(SpOy).

Patients were randomly allocated to one of two
groups by a computer-generated table of random
numbers. Patients in group unilateral spinal anaesthesia
(USpA) were placed in lateral position with the
operative side in dependent position. Dural puncture
was performed using a 25 G Quincke spinal needle
(Spinocan, Braun Melsungen, Germany) inserted in the
midline at the Ls4 interspace under aseptic conditions.
After observing free cerebrospinal fluid flow, the needle
hole was turned toward the dependent side and 0,5%
hyperbaric bupivacaine (Marcaine ampule, 4 mL, Astra-
Zeneca, Turkey) 7,5 mg was injected over 120 s. After
maintaining the lateral position for 15 minutes, the
patient was turned to the supine position.

The patients received 1 pg.kg® fentanyl, 2
mg.kg™ propofol for anaesthesia induction in group
general anaesthesia (GA). Muscle relaxation was
acquired with 0.1 mg.kg™ vecuronium. Anaesthesia was
maintained with 4+4 It.min™® O,+N,O mixture in 1-2%
sevoflurane. 1 pg/kg fentanyl was used for peroperatory
analgesia. 0.5 mg/kg vecuronium was added whenever
muscle relaxation was needed. After completion of
surgery, the anesthetics were discontinued and the
patients were extubated following reversal of
neuromuscular blockade with neostigmine and atropine.

The sensory block level was assessed with
pinprick test and motor block degree was evaluated
with a modified Bromage scale (0= no motor block, 1=
hip flexion with extended leg blocked, 2= knee flexion
blocked, 3= complete motor block) by a blinded
observer on the side of the surgical site and on the
contra-lateral site at 2-min intervals for the first 10 min
and then 10., 15., 20., 30. and 45. min. The number of

patients having unilateral sensorial and motor block,
was recorded at the same points in time. The maximum
sensorial block level, time to reach it and regression
time for 2 segments were recorded. General anaesthesia
was planned in patients that we failed to perform USpA.
The “Successful unilateral spinal block” rate was
defined as patients’ percentage who had unilateral
sensorial and motor block at 15, 30. and 45. min.

SBP, DBP, HR and SpO, were recorded prior
to spinal anaesthesia in Group | and prior to induction
of anaesthesia in Group Il (baseline values) 1-min
intervals for the first 10 min, then at 5-min intervals in
groups. Any decrease in mean blood pressure (MBP)
below 30% of initial value was defined as hypotension
and was planned to treat by increasing liquid infusion
and with 5 mg incremental ephedrine bolus doses.
Bradycardia was defined as a heart rate under 40
beats/min and was planned to treat with atropine 0.5 mg
V.

Mini Mental State Examination [11] and Doors
and People [12] were used as neuropsychological tests
to evaluate the POCD. Patients were screened
preoperatively, 1 day and 3 months after operation.

Sample size was calculated as minimum 20
patients, based on our preliminary results, to provide
90% power and a=0.05 to detect a mean difference in
MBP of 15 mmHg between two groups. We decided to
study 52 patients to account for possible dropouts. The
results are expressed as meantstandard deviation or as a
median range for ordinal data. For statistical analysis,
the t-test was used for comparison of normally
distributed data and the Mann-Whitney U test was used
for non-parametric values. The Chi-square test was used
to compare the frequencies, with P<0.05 considered
significant.

RESULTS

The patients were randomly divided into two groups
of 26 patients each. There were no significant
differences between the groups with regard to
demographics and duration of surgery (Table 1).

The sensorial block levels and motor block
degrees in Group USpA have been summarized in
Table 2. “Successful unilateral spinal block” values at
15, 30. and 45. minutes were 73.3%, 60% and 53.3%
respectively. None of the patients required general
anaesthesia because of unsuccessful spinal anaesthesia.

When compared with baseline values the 5.
min SBP, DBP and HR values were found significantly
lower in Group USpA (Table 3). At 10. min SBP and
DBP were significantly lower than baseline values
(Table 3). SBP and DBP values improved after 15.min
and HR values improved after 10.min and the difference
was not clinically significant. In Group GA, at the 45.
min SBP, DBP were significantly decreased and HR
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was significantly increased compared to baseline values
(Table 3). This difference was also observed at the other
points in time where measurements were taken but was
not clinically significant. In between group comparisons
SBP, DBP, HR at 5.min and at 45. min were

significantly different between the two groups.

Four patients (15,3%) in group USpA and 1
patient in Group Il (3,8%) developed hypotension that

required treatment with ephedrine. Also, bradycardia,
seen in 2 subjects from each group (7,7%) and was
treated with atropine.

The POCD was comparable
preoperatively. At 1 day postprocedure, Group GA had

in both groups

a significantly higher, incidence of POCD than Group
USpA. However, by 3 months, there was no statistically

Table-1: The demographic characteristics, ASA classifications and operation times of the groups

Grup USpA Grup GA

Gender (F/ME) 718 6/9

Age (year)* 72.2+5.23 72.66 + 5.69

Weight (kg)* 63.46 + 6.25 62.26 + 4.35

Height (cm)* 157.73 £ 5.37 158.26 + 4.58
- ASA' I (H-111) I (1-1r)

Duration of surgery 61.46 £ 7.71 62.53 +6.94
(min)*

significant difference between the incidence of POCD
in between of the procedure groups.

USpA: Unilateral spinal anaesthesia, GA: general anaesthesia. The data were expressed as *mean + standard
deviation, 'median [min-max]

Table-2: The sensorial block levels and motor blockade degree of Group USpA

Highest sensorial block level (Operated side)* T4 (T4-T12)
Highest sensorial block level (Non-operated side)* L1 (T12-/)
Time to reach the highest sensorial block level (Operated side) (min)* 20 (10-45)
Regression time for two segments of sensorial block (min)* 45 (25-85)
Patient number of unilateral sensorial block (15 min) (lateral) ¥ 9 (%60)
Patient number of unilateral sensorial block (30 min) (supin) * 7 (%46.6)
Patient number of unilateral sensorial block (45 min) (supin) * 5 (%33.3)
Patient number of unilateral motor block (15 min) (lateral) ¥ 13 (%86.6)
Patient number of unilateral sensorial block (30 min) (supin) * 11 (%73.3)
Patient number of unilateral sensorial block (45 min) (supin) * 11 (%73.3)

( Data were expressed as * median [lowest - highest ], ¥ number [%] )

Table-3: Haemodynamic parameters of the groups

Groups SBP (mmHg) DBP (mmHg) HR (beat/min)
Baseline | Group USpA 124.85+10.5 73.84 £5.80 72.69 + 3.03
Group GA 123.92 +10.32 _ 7046+ 6.14 74.07 £ 8.66
5.min Group USpA 109.15 + 10.31 60.53 + 5.39 65.69 + 4.28
Group GA 118.08 + 6.80:; 69.69 + 3.35 *: 73.69+6.62""
10.min Group USpA 114.54 £ 7.18 67.07 £4.19 69.84 + 3.76
Group GA 117.31 £6.83 69.92 + 3.68 70.46 + 3.50
15.min Group USpA 119.92 +5.37 71.38 £3.33 69.73 £ 3.04
Group GA 118.31 +7.88 70.69 + 4.23 70.30 + 2.28
30.min Group USpA 120.31 £9.02 71.69 £ 4.11 70.23 + 3.60
Group GA 116.46 5.15 66.76 3.21 71.92 455
45.min Group USpA 119.08 £ 6.25 69.15 + 3.95 71.69 £ 7.27
Group GA 107.54 +4.39 77 62.69+392 /' 78.76 + 458 " 'V
60.min Group USpA 115.52 + 9.69 68.46 +5.76 71.96 + 3.18
Group GA 118.85 + 10.83 68.46 + 6.57 69.38 + 3.59

USpA: Unilateral spinal anaesthesia, GA: general anaesthesia. Data were expressed as mean * standard deviation
(Compared with baseline values “p<0.01, ~"p<0.001, in group comparisons ‘' p<0.01, '**p<0.001)

DISCUSSION

Unilateral spinal anaesthesia associated with less side
effects compared to bilateral spinal anaesthesia [13] and

getting to be used more in current practice, especially
with patients undergoing surgeries involving single
extremity. Lateral position and the type of the punction
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needle have been shown as important factors when
performing USpA [14-17]. Also, injection speed of the
local anaesthetic is another contributing factor on
unilateral spinal block formation [18-20]. In accordance
with above references we performed unilateral spinal
anaesthesia; with 7.5 mg %0.5 hyperbaric bupivacaine,
injected over a 120 second-period, using a 25G Quincke
spinal needle, and maintaining the lateral position for 15
minutes, in our study.

Kuusniemi et al [21] achieved a significantly
higher ratio of USpA (83 % compared to 37%) in
patients with using 6 mg 0,5% bupivacaine after
maintaining the lateral position for 20 minutes
compared to hypobaric bupivacaine. In a study by
Casati et al. [22] with 8 mg 0.5% versus 1%
bupivacaine and maintaining the lateral position for 15
minutes, the authors found a significantly higher USB
ratio (80% compared to 53%) in the group where they
applied lower concentration local anesthetics. 30 min
after going back to the supine position, these ratios
decreased to 60 % in group 0.5 % and 40% in group 1
%. In another study by Casati et al. [23] the authors
achieved a 73% USB ratio with using 8 mg 0.5 %
hyperbaric bupivacaine and maintaining 15 min of
lateral position. Drug dosage and concentration and the
time for lateral decubitus position in our study was in
parallelity with these studies. Our USpA ratio is close to
the success ratios of Kuusniemi and Casati. The
decrease in this ratio to 60% after 30 minutes, has also
been found to be in parallelity with Casati’s study.

In a study by Casati et al., [20] in subjects
where USB was performed with 8 mg 0.5 % hyperbaric
bupivacaine injected over an 80 second-period, the
highest sensorial block level on the side of the operation
was T8 and the time it took to reach that level was 25
minutes. In another study by Casati et al., [22] in
subjects that received 8 mg 0.5 % bupivacaine,
maximum sensorial block level was T10, time to reach
that level was 20 min and time to decrease by two
segments was 80 minutes. In our study, similar with
these two studies, the highest sensorial block level on
the operative side was T8 and the time it took to reach
that level was 20 min. The time to decrease by two
segments of sensorial block was 45 minutes and this
time period is shorter than the time period reported in
the study by Casati et al. Even though the subjects in
our study group were different than the subjects in the
before mentioned studies, the USB ratios and levels
achieved with similar dosages were comparable with
the above studies.

In a study by Chohan et al., [8] it was
demonstrated that in high risk group patients, unilateral
spinal block limits sympathetic block and therefore
causes minimal haemodynamic changes. In our study
the decreased values were at 5., 10. min for sistolic and
diastolic blood pressure and at 5. min for heart rate
compared to baseline values. This difference was

statistically significant but we evaluated this difference
not significant clinically. We thought that this decrease
could be due to the maximal block level we achieved
and to the fact that the average age of our subject group
was high. Haemodynamic changes observed in the
general anesthesia group at the 45" minute were
thought to be associated with the bone cement being
placed at this time. Messina et al. compared the
haemodynamic changes associated with spinal and
general anaesthesia for hip fracture surgery in severe
ASA |11 elderly population in a pilot trial [24]. They
concluded that; a more stable hemodynamic profile
requiring less intervention to keep MAP close to
baseline value occurred in spinal anaesthesia compared
general anaesthesia. And hypotension was common in
SA and GA after induction and within intraoperative
period. Meanwhile larger randomized clinical studies
needed to confirm these preliminary data.

As spinal anesthesia complications, Carpenter
et al., [17] underline hypotension, nausea-vomiting,
bradycardia and dysrhythmia primarily. In our study,
we observed bradycardia and hypotension (20%)
requiring treatment with ephedrine after USB. Severe
hypotension was higher than the ratio of 5 % reported in
a study by Casati et al. [20]; however, it was lower than
the ratio (33%) reported by Carpenter et al. [17] after
bilateral spinal anesthesia.

In studies evalating POCD after general and
regional anaesthesia controversies exist. While some
authors did not demonstrate any difference in outcome
regarding cognitive competence between the two
groups receiving regional or GA [25-27], some
demonstrated significant difference [28,29]. In the study
conducted by Rasmussen et al., regional anesthesia was
associated with a significantly low incidence of POCD
compared with GA 1 week after surgery. However, the
incidences declined at 3 months following surgery and
were found to be statistically non-significant [30]. We
had significant POCD in postoperative 1st day. In
accordance with this study the difference became
comparable between groups after 3 months from
operation.

CONCLUSION

Unilateral spinal anaesthesia performed with
hyperbaric bupivacaine, using slow injection speed and
with maintaining lateral position for a 15 minute-period
ensures adequate surgical anesthesia, and its
haemodynamic effects are minimal in elderly patients.
The effects on POCD similar to general anaesthesia.
We conclude that; unilateral spinal and general
anaesthesia have comparable effects in elderly patients
undergoing total hip operations.
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