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Comparison of unilateral spinal and continous 
spinal anesthesia for hip surgery in elderly patients

A B S T R A C T

Background: Continous spinal anesthesia  (CSA) and frequently unilateral spinal 
anesthesia (USpA) are usually preferred for lower extremity surgeries. In this study, 
we aimed to compare the effects of these anesthetic techniques, on hemodynamic 
parameters, quality of anesthesia and complications in elderly patients undergoing hip 
surgeries. Methods: Forty patients aged 65 years and older, assigned to receive either 
CSA or USpA with 7.5 mg  (1.5 cc) 0.5% hyperbaric bupivacaine initially. In CSA 
group, additional doses of 2.5 mg bupivacaine were applied until sensory block reach 
to T10. Maximum sensorial block level, time to reach the level of T10 (defined as onset 
time) and to regress to T12, hemodynamic parameters and ephedrine requirements 
were recorded peroperatively and during 2 h postoperatively. Results: Hemodynamic 
parameters, ephedrine requirements and regression of sensory block by two levels were 
similar in two groups. The onset time of anesthesia was significantly longer in USpA 
group than CSA group. Neuraxial anesthesia had to be converted to general anesthesia 
in 5 patients (25%) in CSA group and 1 patient (5%) in USpA group. Conclusions: We 
conclude that both USpA and CSA techniques have similar effects in elderly high risk 
patients. On the other hand, USpA is more preferable for surgeries with shorter durations 
due to its low cost and high success rate.
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INTRODUCTION

Spinal anesthesia is often used for orthopedic surgery in the 
elderly. However, because of  the high prevalence of  medical 
problems and a reduction in physiologic compensatory 
mechanisms in these patients, spinal anesthesia is associated 
with a risk of  severe and prolonged hypotension.

The technique of  continous spinal anesthesia  (CSA) 
is thought to have the advantage of  providing greater 
control over anesthetic management than the conventional 
single‑bolus needle injection technique.[1‑3] CSA allows 
titration of  small amounts of  local anesthetic to achieve 
the appropriate level and provide adequate duration of  
anesthesia with only minimal hemodynamic changes;[4] 
thus, minimizing the risks of  cardiovascular and respiratory 
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disturbances.[5,6] Primary indications for CSA in elderly 
and high‑risk patients are lower abdominal and lower limb 
surgery.[1,7‑9]

Low dose local anesthetic solutions by using a pencil‑point 
needle and slow intrathecal injection have been reported 
to obtain satisfactory unilateral spinal anesthesia (USpA), 
which should also minimize the cardiovascular effects of  
spinal block.[6,10]

Both CSA and USpA techniques allow the administration 
of  small doses of  local anesthetic and thus provide a more 
controllable sensory and sympathetic level of  anesthesia.

The purpose of  this study was to compare the hemodynamic 
consequences and the effectiveness of  CSA versus USpA.

METHODS

After approval by the Medical Ethics Committee of  the 
Sisli Etfal Training and Research Hospital and informed 
patient consent, 40 patients aged 65 years or over in the 
American Society of  Anesthesiologists  (ASA) physical 
status III undergoing elective hip surgery were included in 
this prospective, randomized study. Exclusion criteria were 
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contraindications to spinal anesthesia, having peripheral 
neuropathy, neurological disturbances or disorder, 
comorbidities pre‑dispose severe hypotension and/or 
severely altered mental status. Patients who had a history 
of  having controlled hypertension with medical treatment 
(6 of  the patients) were included the study.

Midazolam 1 mg and 50 µg fentanyl intravenous (IV) was 
used in all patients for pre‑medication in pre‑anesthetic 
care room, 45 min before the anesthetic procedure was 
performed. Heart rate, invasive arterial blood pressure 
(BP), peripheral oxygen saturation and electrocardiography 
were continously monitored with PETAS KMA‑175 
Monitor  (PETAS, Istanbul, Turkey). An observer who 
were unaware the study groups recorded these parameters 
with 1‑min intervals for the first 10 min, then at 5‑min 
intervals. Furthermore, pre‑anesthetic hydration consisted 
of  7 mL/kg crystalloid solution infused 30 min before the 
patient’s arrival in the operating room.

Patients were randomly divided into two groups. Patients 
in group USpA were placed in the lateral position with the 
operative side in the dependent position. Dural puncture was 
performed using a 25‑gauge Quincke point needle (Spinocan, 
Braun Melsungen, Germany) inserted in the midline at the 
L2‑3 or L3‑4 interspace under aseptic conditions. After dural 
puncture, the needle hole was turned toward the dependent 
side and 0.5% hyperbaric bupivacaine (Marcaine amp, 4 mL, 
Astra‑Zeneca, Turkey) 7.5 mg was injected over 80 s. The 
lateral position was maintained for 15 min and then the 
patients were turned to the supine position.

Group CSA patients were placed in the lateral position. 
Lumbar puncture was performed by the midline approach 
at the L2‑3 or L3‑4 interspace with an 18‑gauge Tuohy needle; 
a 22‑gauge spinal cathether (Spinocath, Braun Melsungen, 
Germany) was then introduced 2‑3  cm in a cephalad 
direction and patients were turned back to the horizontal 
supine position for the rest of  the study. An initial dose 
of  7.5  mg 0.5% hyperbaric bupivacaine was injected. 
Ten minute later, if  the level of  sensory block was lower 
than T10, intermittent doses of  2.5 mg 0.5% hyperbaric 
bupivacaine were injected at 5‑min intervals until a T10 or 
higher level of  the block was achieved. The total dose of  
bupivacaine administered was limited to 15 mg.

The sensory block level was assessed by pinprick test and 
motor block 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 at 2‑min intervals until 
sensorial block level reached T10 and at 5 min intervals for 
60 min. Time to reach the level of  T10 and to maximum 
sensorial block level and regress to T12 was also noted.

General anesthesia was planned in the patients that we failed 
to perform both neuraxial anesthetic techniques (three 
unsuccessful attempts to reach to spinal space or insert the 
spinal catheter was defined as procedure failure) or had 
insufficient anesthesia (unable to reach T10 dermatome in both 
techniques was defined as insufficient anesthesia). The failure 
rate was defined as the patients’ percentage who had general 
anesthesia. Surgery was performed in lateral position. During 
the surgical procedure, all patients received oxygen by face 
mask at 2 “L/min,” lactated Ringer solution “5 mL/kg/h,” 
and perioperative bleeding was immediately treated with 
either colloid infusion or paced red cells, depending on the 
hematocrit level (monitoring 30‑32% hematocrit level). Any 
decrease in mean arterial pressure  (MAP) below 30% of  
preoperative value was defined as hypotension and treated 
with a 5‑mg ephedrine bolus. Bradycardia (defined as a heart 
rate under 40 beats/min) was treated with atropine 0.5 mg IV.

Catheters were removed from group CSA in the operating 
room at the end of  surgery, then the patients were observed 
in the post‑operative care unit for 1 h and side‑effects (nausea, 
vomiting, bradicardia and hypotension) were recorded. 
Postdural puncture headache (PDPH) and late complications 
such as back pain and neurologic sequelae were investigated.

Statistical analysis
Sample size was calculated as minimum 15  patients, 
based on our preliminary results, to provide 90% power 
and α =0.05 to detect a mean difference in the MAP of  
15  mmHg between two groups. We decided to study 
40 patients to account for possible dropouts. The results 
are expressed as mean±standard 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

A total of  40 patients were studied. They were randomly 
divided into two groups of  20 patients each. Six patients had 
general anesthesia because of  failure in USpA or CSA. In 
group USpA 1 patient and in group CSA 2 patients (10%) 
were not sufficiently anesthetized; in group  CSA in 
3 patients (15%), we failed to insert the catheter.

Both groups were comparable with regard to age, duration 
of  surgery, height, ASA, physical status and gender ratio 
[Table 1].

The maximum sensory block level was not significantly 
different between the two groups, but the time to reach the 
T10 level was significantly longer in group USpA [Table 2]. 
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Motor block was not significantly different between 
groups; no patients had a grade 0 Bromage score [Table 2].

Failure rate was significantly higher in CSA group (25%) 
than USpA group (5%) (P<0.05).

The variation in MAP did not significantly differ between 
the two study groups. The significant decrease in the 
MAP was determined at 30, 45 and 60 min in the CSA 
group and at 90 min in the USpA group compared with 
baseline values [Figure 1]. Heart rate was similar in the two 
groups [Figure 2].

Four patients  (20%) in group  USpA and 3  (15%) in 
group  CSA experienced at least one episode of  severe 
hypotension. The mean dose of  ephedrine was similar in 
both groups (8.3±2.8 mg in group USpA and 7.5±3.5 mg 
in group CSA). In the peroperative period, one CSA patient 
and one USpA patient experienced bradycardia and was 
treated with 0.5 mg atropine. In the post‑operative period, 
no cardiovascular complications were observed in either 
group.

Nausea and vomiting was observed in 1  patient in 
group CSA.

The amount of  perioperative crystalloid and colloid 
solutions did not differ among the groups.

No patients suffered from headache in the days following 
spinal anesthesia and no late complications were observed 
in either group.

DISCUSSION

In this study, we used CSA and USpA techniques with 
low dose hyperbaric bupivacaine for lower limb surgery in 
elderly patients. The primary end‑point was the difference 
in hemodynamic parameters between the two groups. 
Other end‑points were differences between the two 
groups with respect to the characteristics of  anesthesia 
and complications in elderly patients. Both techniques 
produced suitable and comfortable anesthesia without 
severe hemodynamic changes, with comparable anesthesia 
characteristics and side effects. But USpA has the advantage 
of  high success rate because it is technically simpler to 
perform than CSA.

In 6 patients, we had to perform general anesthesia. In 
3  patients  (15%) in group  CSA, we failed to insert the 
catheter. All three were aged above 65 years and one of  
them had mild scoliosis. Similar with our study in Surange 
and Mohan study,[11] epidural catheter couldn’t be cited in 
patients with mild scoliosis, aged over 70 years. In another 

Figure 1: Mean arterial pressure values of the groups. USpA – 
Unilateral spinal anesthesia, CSA – Continous spinal anesthesia. aP<0.01, 
bP<0.05, cP<0.01 compared with 0 min

Figure 2: HR values of the groups. USpA – Unilateral spinal anesthesia, 
CSA – Continous spinal anesthesia

Table 1: Demographic characteristics of the 
patients, duration of surgery
Variable Group USpA Group CSA P value

Age (years) 74.1±4.39 73.4±5.34 >0.05
Height (cm) 168.21±4.18 170±3.83 >0.05
Weight (kg) 69.57±7.96 67.8±6.64 >0.05
Gender (F/M) 8/7 7/8 >0.05
Duration of surgery (min) 90.26±10.78 96.66±11.20 >0.05
Data are expressed as mean±SD and numbers. USpA – Unilateral spinal anesthesia; 
CSA – Continous spinal anesthesia

Table 2: Block characteristics and total 
bupivacaine consumption of the groups
Variable Group USpA Group CSA P value

Maximum sensory level 
(min‑max)a

T10 (T8‑T10) T8 (T4‑T10) >0.05

Time to reach to T10 (min)b 14.6±4.78 7.46±5.19 <0.05
Motor block (grade 0/1/2/3)c 0/4/6/9 0/0/5/10 >0.05
Time to regression to T12 (min)b 77.26±6.19 82.4±5.8 >0.05
Total bupivacaine 
consumption (mg)b

7.5±2.4 10±3.6 >0.05

Data are expressed as aMedian (min‑max), bMean±SD and cNumbers. 
USpA – Unilateral spinal anesthesia; CSA – Continous spinal anesthesia
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study by Lux[8] of  a retrospective analyses of  the cases had 
CSA for lower limb surgery, in 7,4% of  the patients were 
not included the study due to failure of  micro‑catheter 
placement or lack of  analgesia. In our study in group USpA, 
1 patient  (5%) and in group CSA 2 patients  (10%) had 
insufficient anesthesia. Both patients had a history of  a 
disk hernia surgery. These 6 patients were operated under 
general anesthesia. We concluded that old age, history 
of  surgery or anatomical abnormalities of  spine can be 
pre‑disposing factors in failure of  catheter insertion in 
neuraxial techniques in elderly patients.

The many theoretical advantages of  CSA include 
good‑quality blockade at low doses; good hemodynamic 
stability; rapid onset; better control of  anesthesia level, 
intensity and duration; and no or lower risk of  toxicity.[5,12,13] 
Clinical studies have shown that hemodynamic stability 
is greater with CSA than with other neuraxial anesthesia 
techniques,[1‑3,8,14] but limited studies have been published 
on this technique for elderly patients. Few studies or case 
reports[9,10,15,16] have evaluated the efficacy and safety of  
CSA in this population, probably because of  concerns 
about potential adverse effects‑principally neurologic 
complications and PDPH. We also think that; the high 
failure rate of  CSA compared with USpA as we had in our 
study can be evaluated as a disadvantage. The pre‑disposing 
factors that we concluded in the previous paragraph should 
be taken into account in the high failure rate of  CSA in 
elderly patients.

USpA aims to limit the distribution of  spinal block to 
the operated side, because all operations involved only 
one lower limb. USpA is the use of  small doses of  local 
anesthetic solution injected by a directional, pencil‑point 
needle with the patient in the lateral decubitus position for 
15‑20 min and the use of  a hyperbaric solution. Compared 
with the conventional technique, it requires a bit longer 
preparation time, but it causes fewer hemodynamic 
side‑effects and has higher cardiovascular stability, 
increased autonomy after surgery and better patient 
acceptance. It also reduces the incidence of  clinically 
relevant hypotension. Finally, USpA has more stable 
cardiovascular parameters compared with conventional 
bilateral spinal block.[6,10,17]

We failed to find any randomized studies in the literature 
comparing CSA with USpA. In our study, we aimed 
to compare the effects of  these two techniques on 
hemodynamic parameters, quality of  anesthesia and 
complications in elderly patients.

In Imbelloni et  al. study,[13] arterial hypotension was 
observed significantly more often in the combined spinal 
epidural anesthesia group compared with the CSA group. 

In Reisli et al. study,[18] there was a significant decrease in 
the MAP in the continuous epidural anesthesia group 
compared with the CSA group. In some other studies 
comparing CSA with other neuraxial techniques, the 
authors found less frequent and less pronounced decreases 
in MAP in the CSA groups.[2,4] In our study, MAP values 
were decreased in both groups, with the significant decrease 
occurring first at 30 min and at 90 min in the CSA and 
USA groups, respectively. In Bai et al. study,[19] a significant 
initial decrease was determined at 25 min in the CSA group, 
corroborating nearly all our data. Casati et al.[6] compared 
USpA and single‑dose spinal anesthesia and found a 
significant difference in hypotension frequency. They also 
determined that there were minimal hemostatic changes 
when 0.5% hyperbaric bupivacaine was administered 
with USpA.[10] In our study, hemodynamic changes were 
similar in both groups. MAP, which decreased in tolerable 
ranges, was related to baseline in both groups. The relative 
hemodynamic stability of  CSA and USpA in our study 
was considered to be a result of  slow development of  the 
sympathetic blockade.

Van Gessel et al.[20] reported that hyperbaric bupivacaine 
produced major hemodynamic consequences with high 
cephalad spread compared with both isobaric or hypobaric 
bupivacaine in CSA. The decrease in MAP was significantly 
more severe wıth the hyperbaric bupivacaine (30%). We 
used hyperbaric bupivacaine in both groups and in the CSA 
group the maximum decrease in MAP was 24%.

Because Lundorf  et al.[3] monitored arterial BP invasively, 
they were able to treat arterial BP drops immediately. We 
also used invasive arterial BP monitoring; therefore, we 
could instantly interfere with the BP drops by using the 
ephedrine. For both groups, the ephedrine usage was 
similar. In our study, the mean dose of  ephedrine was 
similar for both groups. Similar to our results, of  the 19 
high‑risk patients administered CSA in the Vijayan et al. 
study, only 2 required ephedrine to treat hypotension.[21]

In our study, only one patient in group  USpA had 
inadequate anesthesia during the peroperative period. 
However in group CSA, we failed to insert the catheter 
in 3  patients  (15%), so surgery was completed under 
general anesthesia. As in our study, Lundorff  et  al.[3] 
had technical problems with the spinal catheter in 4 of  
30 patients (13.3%). In CSA, orientation of  the catheter 
tip appears to be a major factor in the distribution of  
isobaric and hyperbaric bupivacaine.[22] There seems to be 
a connection between the caudal direction taken by the 
catheter and the restricted diffusion of  the dye solution.[20,23] 
A caudally orientated tip of  an end‑holed spinal catheter 
is a major factor in restricted block.[24]
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The time to reach the level of  maximum sensorial block 
was significantly longer in group USpA, being related to 
the time needed for subarachnoid distribution of  the local 
anesthetic. In the CSA group, the catheter was introduced 
3‑4  cm in a cephalad direction and local anesthetic 
was injected, whereas in the unilateral group, the local 
anesthetic was injected toward the dependent side with 
the Quincke spinal needle. This probably reduced the 
mixing of  local anesthetic molecules with the CSF, leading 
to a significant delay in the cephalad spread of  the spinal 
block in the unilateral group compared with group CSA. 
In various studies, incremental injections of  bupivacaine 
through a subarachnoid catheter produced an equally 
effective block with fewer cardiovascular changes than 
a single injection of  the same dose of  local anesthetic 
solution.[3]

CSA was initially described in 1907[25] for anesthesia practice 
and is now used in Europe when cardiovascular stability 
is desired in poor‑risk patients undergoing lower limb and 
lower abdominal surgery,[1,8,21] but it is still an underutilized 
technique in modern anesthesia practice. The use of  CSA 
is limited by concerns about the risk profile and absence 
of  approved devices for continuous intrathecal infusion.[9] 
Major concerns about CSA are Cauda Equina syndrome 
and PDPH. After case reports of  Cauda Equina syndrome 
were reported with the use of  spinal micro‑catheters for 
CSA, these micro‑catheters were withdrawn from clinical 
practice in the United States and Australia,[21] but continued 
to be used in Europe with no further neurological sequelae. 
Current opinion however is that the reported Cauda Equina 
syndrome was due to the neurotoxic effects of  lignocaine 
5% that was used and not the micro‑catheter per se.[21,25] Poor 
distribution of  local anesthetic through the micro‑catheter 
has also been blamed for Cauda Equina syndrome in CSA. 
With the advent of  intermediate (over‑the‑needle) catheters 
and the low incidence of  headaches and neurological 
symptoms, this technique has been gaining credibility. 
The Imbelloni et al. study[12] reported the possible safety 
of  the new catheter with a large dose of  hyperbaric 0.5% 
bupivacaine and hyperbaric 2% lidocaine in a physical 
status ASA III, citing a 78‑year‑old patient who underwent 
CSA for surgery for huge bilateral inguinal and umbilical 
hernias. In this case, the authors concluded that, with the 
administration of  high doses of  hyperbaric anesthetics 
through the new catheter, poor distribution or risk of  
Cauda Equina syndrome were not observed. In two 
recent studies, CSA was used in elderly patients without 
any meaningful adverse effects.[1,9] Nonetheless, authors 
concluded that potential complications would always be 
taken into account especially in this fragile population. In 
Lux study[8] also, 1,212 patients had a median age 61 (56‑76) 
years no. case of  Cauda Equina syndrome or other major 
neurologic complications were reported. In our study, we 

used an over‑the‑needle catheter and observed no PDPH 
or Cauda Equina syndrome in any patient.

The limitation of  our study is the small size of  the groups. 
We studied with the minimum number of  the calculated 
sample size. CSA was a new technique for our daily practice. 
The high failure rate in CSA group was our concern. 
However, we think more randomized studies with the 
higher number of  patients needed for definite conclusions 
in this subject.

In conclusion, we found that in elderly patients with a 
potentially high‑risk for anesthesia, CSA and USpA are 
produced comparable hemodynamic changes with similar 
block characteristics and side‑effects. Nonetheless the 
potential failure risk of  CSA should be taken into account 
compared with USpA, which can be assumed by that reason 
an easier technique to perform in elderly patients. USpA 
can be offered as a more appropriate technique than CSA 
for this group of  patients.
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