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Abstract: Compare, for traumatic hip surgery for elderly over 70years, unilateral spinal anesthesia (USA) and
conventional spinal anesthesia (SA) in terms of hemodynamic consequences. Prospective randomized single blind study.
70 patients aged over 70 years, whatever the ASA score, trauma proposed for hip surgery were randomized into 2 groups
SA and USA. Spinal anesthesia was performed with 7.5 mg of bupivacaine 0.5% hypobaric and fentanyl 25ug. Patients
were kept in lateral decubitus for 15 min (USA) and immediately turned supine (SA). Hemodynamic parameters and
characteristics of sensory block and motor block were collected. In results both groups were comparable regarding
surgical and demographic characteristics. The hemodynamic consequences were significantly lower in the USA group.
The onset times of maximum sensory block on the operated side were comparable between the two groups. The
regression time of sensory block on the side operated two metameres was faster in the RA group compared to the USA
group with a significant difference (p = 0.06). A bi lateralization was observed in 68% of cases. In concusion USA
compared to the SA for traumatic hip surgery in elderly patients over 70 years, can offer better hemodynamic stability
and provides the operated side sensory block of longer duration.
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INTRODUCTION

The femoral fracture represent a very common
condition in the elderly; it is grafted a significant
morbidity and mortality and is therefore a public health
issue. [1]. The anesthetic risk is increased in the elderly,
making the debate on the choice of anesthetic technique
(general anesthesia versus regional anesthesia) still
valid and no technique has demonstrated its superiority
in terms of mortality and morbidity [ 2]. Among the
regional anesthesia techniques, SA exposes the subject
to sudden drops in blood pressure; the incidence varies
between 25 and 69% [3]. During recent years several
authors have studied the unilateral spinal anesthesia
(USA) in all the confused adulthood; this technique is
simple with moderate hemodynamic consequences [4].
The hemodynamic changes could nevertheless be
marked in the elderly over 70years. [5] Thus we
propose, through a prospective randomized study to
compare the hemodynamic consequences of the USA
and the SA for traumatic hip surgery in elderly patients.

MATERIAL AND METHODS

This is a forward-looking education, conducted
randomized single-blind, after approval by the Ethics
Committee, over a period of six months (January 2010-
June 2011) and including those aged 70years and over,

no matter the score ASA. Hospitalized for surgery on
the upper end of the femur, and having given their
written informed consent. The exclusion criteria were
against an indication for spinal anesthesia, and those
with a proven allergy to local anesthetics. After the
establishment of a monitoring comprising a non-
invasive blood pressure, pulse oximetry and a
électrocardioscope, volume expansion by 10 ml / kg
NaCl 9% was administered over 30 minutes just before
anesthesia. The anesthetic solution is a mixture of 1.5
ml 0.5% bupivacaine isobaric (7.5mg); hypobaric made
by adding fentanyl 25 p. The patients were randomized
into two identical groups (USA) and (SA) by lot.

In the USA group median puncture using a 25-
gauge Whitacre needle left, was performed at the L3-L4
space after spontaneous reflux of the cerebrospinal
fluid, the Office of the spinal needle was facing side to
operate, the mixture was injected approximately 30s
without bubbling. Patients were kept in lateral decubitus
for 20 minutes before putting them back in the supine
position. SA in the injection group was conducted
during the same time period through the hole of the
needle looking cranial direction. Patients were
immediately returned supine after injection of local
anesthetic. Hemodynamic parameters [systolic blood
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pressure (SBP), diastolic blood pressure (DBP), mean
arterial pressure (MAP) and heart rate (HR)] were
recorded before the dural puncture and then every five
minutes until at the end of the intervention. Significant
hypotension was defined as a decrease in SBP of 30%
more compared to the baseline. This one was treated by
intravenous bolus ephedrine 3mg every 2min until the
normalization of blood pressure. Bradycardia defined
by an HR less than 45 beats / min, was treated by
intravenous injection of 15pg / FG atropine. The
incidence of profound hypotension and the total
consumption of ephedrine were collected Evaluation of
sensor motor block took place in the 20th minute by an
uninformed observer of the chosen technique while
patients in both groups were given on the back and then
every ten minutes for the duration of anesthesia. The
sensory block was evaluated on both sides (ipsilateral
and contralateral to the bill) by the test of pique - key in
the following quotation (0: normal sensation, decreased
sensation 1; 2: lack of sensation). The engine block was
evaluated on both sides (ipsilateral and contralateral to
the bill) by score Bromage [0: no engine block
(complete flexion of the knee and ankle); 1: partial
block (partial and complete knee flexion of the ankle);
2: almost total block (null and partial knee flexion of
the ankle); 3: complete block (not bending the knee and
ankle)]. At the end of the intervention patients were
transferred SSPI; hemodynamic parameters and the
extension and intensity of sensory and motor blocks
were noted every ten minutes. Postoperative pain was
assessed by EV'S score (0: absent pain; 1: mild pain, 2:
moderate pain; 3: severe pain). A titration of morphine
was achieved if the upper EVS or equal to 2: 2 2mg
intravenously every five minutes until a less than 2
EVS; the total consumption of morphine was noted.
The output of the SSPI was authorized after obtaining a
modified Aldrete score = 10. The complication
occurrence was observed: nausea, nausea, vomiting,
itching, headache and urinary retention.
Statistical analysis was based on Chi 2 test or Fisher
exact test for categorical variables and quantitative
variables on your kind reduces the gap and non-
parametric tests Mann Whitney. A test was considered
significant when p was less than 5%.

RESULT

Seventy patients were included. The
demographic and surgical characteristics were
comparable in both groups.

Regarding the hemodynamic consequences, the
study of changes in blood pressure vs. time showed a
significant mean SBP Rating Decrease in 20th and 30th
minute and mean WFP in the 20th minute in the SA
group compared to the USA group. The incidence of
hypotension episodes was significantly lower in the
RAU group compared with the SA group with a
statistically significant difference. (42% versus 71%,

respectively; p = 0.045). This hypotension was deeper
and longer lasting in the SA group with a significant
difference. The doses of ephedrine used in the SA group
were higher compared to the USA group with a
statistically significant difference. In the USA group,
patients with significant blood pressure are those who
have presented a bilateral distribution of anesthesia. SA
in the patient group that received Ephedrine had a
sensory level above D10 in 84% of cases.

The puncture-incision time was higher in the
USA group compared with the SA group with a
statistically significant difference. The onset time of
sensory block on the operated side was comparable
between the two groups. The maximum sensory level
on the operated side was comparable between the two
groups. The extension of sensory block was comparable
between the two groups at 10, 30 and 60 minutes;
However a statistically significant difference regarding
the extension of sensory block to 9 and 120 minutes for
the USA group. 100% of patients in both surgical
anesthesias have the operated side. Onset of the engine
block on the operated side was comparable between the
two groups. The engine block was bilateral in 100% of
patients in the SA group against 38% in the USA group
with a significant difference (p less than 0, 001). Five
patients in the SA group (15%) and two patients in the
USA group (15%) required additional analgesia to
complete the surgery. No cases of conversion were
recorded in the two groups.

Regarding the postoperative period, the
averages of PAM, PAS and CR were comparable
between the two groups. The operated side the
regression time of sensory block were two metameres
SA faster compared to the USA group with a
statistically significant difference (103 + or - 5 min
versus 111 + or - 7min respectively, p = 0.04). No
significant difference in the total duration of sensory
block of the operated side between the USA group and
SA group; the average values of the SVS was more
postoperative declines in the USA group than in the SA
group (p = 0.017) with a lower consumption of
morphine + 1 or 3mg-5 versus + or 2mg; (p = 0.01).
The incidence of postoperative complications is
summarized. The incidence of pruritus was similar (51
vs. 59% for the USA and SA groups; p = 0.5). Three
patients (7%) of the group SA submitted a urine
retention versus only one (4.7%) of the USA group,
with no significant difference (p = 0.3). The total
satisfaction of patients in both groups was similar (p =
0.3). The satisfaction of both groups was comparable p
=0.6.

COMMENTS

Our objective was to compare the USA to the
SA (gold standard) in the elderly over 70years. To best
reflect our daily practice, we have voluntarily made no
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selection of patients on ASA class and / or associated
pathologies. While the exposition of strict unilateral
Spinal seems more frequent with the use of hyperbaric
solutions, we opted for a hypobaric solution [6]. This
choice is justified by the side lying layout with the
member charged Trendelenburg position and for
performing spinal anesthesia in comfortable conditions
for the patient. Bupivacaine dose administered
intrathecally (7.5 mg) was chosen knowing that a 5mg
dose would probably insufficient to reach a level T10
[7] and greater than or equal to 10 mg doses of
bupivacaine are accompanied by significant
hypotension in 27-69% of cases according to [8]
studies. The fentanyl addition improves the quality of
the anesthetic block without changing the secondary
sympathetic block to the administration of local
anesthesia. [9] The incidence of profound hypotension,
in our study, was higher in the RAC group compared to
the USA group with a statistically significant difference
(42% vs 21%; p = 0.01). This result is consistent with
the literature [10-12]. The incidence of hypotension
during the unilateral spinal anesthesia in the literature
varies from 5-20% [10,13,11]; this difference can be
explained by the difference in definitions of
hypotension used by the difference of the study
population [age, ASA class, type of surgery) and the
dose of the local anesthetic used, hemodynamic spinal
anesthesia are the result of sympathetic block with
vasodilation and arterial vasodilation and hypotension
associated with a fall in venous return and a possible
hematoma at the focus of the bill in a mostly dehydrated
topic. In patients younger there is a drop in peripheral
vascular resistance of about 10-15%, probably due to
the low base of sympathetic activity [4]. In the elderly
or in the presence of heart disease, sympathetic activity
at rest is higher, the drop in resistance is then higher
(25-30% and hemodynamic instability resulting can be
particularly deleterious [15]. Feyton et al.; [16] studied
by  transthoracic  echocardiography  secondary
hemodynamic changes to a USA to 8 mg of hyperbaric
bupivacaine. They showed that pressure systolic,
diastolic and mean significantly deprived 5-16 min after
anesthesia in comparison with baseline values; in only
one patient out of 20, these hemodynamic changes are
much smaller than that observed with conventional
spinal anesthesia The best hemodynamic stability
during the unilateral spinal anesthesia can be explained
by the small size of [12] sympathetic block, the
installation of more prolonged period which can
jeopardize vascular homeostatic mechanisms similar to
those during the epidural. [12] This hemodynamic
stability can be particularly beneficial in the elderly and
frail subjects. Khattouf M et al.; [24] studied the
hypobaric unilateral spinal anesthesia in elderly patients
for traumatic hip surgery and showed that it provides
satisfactory operating conditions without including
major hemodynamic changes in these subjects with an
average decline NIP observed less than 13% throughout

the operation period. The unilateral nature fixed
immediately or secondary bilateral extension of the
anesthetic block does not seem to play on the
hemodynamic consequences for these high ASA class
patients, which was found [18]. Several hypotheses can
be advanced to explain this particularity. Firstly, it
appears that the proportion of strictly unilateral
sympathetic blocks [19]. Moreover, in the image of
what is observed for sensory block, it is likely that the
extension of bilateral sympathetic block is a slow and
gradual process that allows mechanisms against
hypotension to put into action. Finally, the upper
sensory level is still so high on the side contralateral to
the operated side, which probably limits the extent of
the sympathetic block. In our study, the dose used of
7.5 mg bupivacaine achieved a sensory block at least
T10 in the two groups that made possible the surgical
procedure. In the literature, relatively high failure rate
seen with the same dose of bupivacaine in both the
USA group than in the SA. This is explained by young
adults operated for surgery above the knee. At the
sensory level, a strictly unilateral block was obtained in
58% of cases. In literature, it is between 28 and 52% of
cases depending on the series [10, 11, 20, 22] although
the sensitivity impairment of non concerned side by
surgery was usually less extensive compared to the
operated side. Concern the engine block; it was
unilateral in 62% of cases in our study, the values
reported in our literature range from 10-80% [10, 11,
20, 22]. An important fact in our study, the regression
time of sensory block meta two meters was longer in
the USA group compared with the SA group (111 +/- 7
versus 103 +/- 11 min; p = 0.08) . This is consistent
with the study of Fanelli (81 +/- 25 vs 99 +/- 28 min);
this is probably due to the reduced surface area
available for absorption and elimination of local
anesthesia; it is the same for the study of Casaty [23].
Regarding postoperative analgesia, the USA has
provided, in our work, better quality of postoperative
analgesia compared to the SA. The two main
disadvantages of the USA with respect to the SA are
lengthening incision puncture period and the need for a
lateral position for 15minutes [24].

CONCLUSION

Hypobaric unilateral spinal anesthesia is a
former regional anesthesia technique but too little used
and taught. It allows good operating conditions without
major hemodynamic changes compared to conventional
spinal anesthesia in very old patients with femoral neck
invoice.
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