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Abstract 
Background: Lower extremity surgeries performed in elderly people usually 
have high prevalence of peri-operative medical problems related to anaesthe-
sia. The overall objective of peri-operative care of geriatric population is to 
fast recovery from anaesthesia and avoid functional decline. Objective: To 
compare the peri-operative pulmonary status of combined spinal epidural 
anaesthesia (CSEA) and spinal anaesthesia (SA) in geriatric patients underwent 
lower extremity surgeries. Methods: This prospective comparative study was 
conducted at Department of Anaesthesia, Analgesia and Intensive Care Medi-
cine, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh from July 2016 to June 2018. A total of 70 geriatric cases that un-
derwent lower extremity surgeries were included in this study. Cases were 
randomly allocated into two groups; 35 in Group A (CSEA) and 35 in Group 
B (SAB). The different outcome variables between the groups like-duration of 
anaesthesia, respiratory rates (RR), oxygen saturation (SpO2), end tidal CO2 
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(EtCO2), peak expiratory flow rate (PEFR), breath holding test (BHT), pe-
ri-operative side effects of anaesthesia and post-operative visual analogue 
score (VAS) were analyzed and compared by statistical tests. Results: The 
mean age, weight, BMI of Group A and Group B patients were not signifi-
cantly different (p > 0.05). No significant differences were observed in dura-
tion of surgery, gender and ASA grade between the groups (p > 0.05). Mean 
duration of anaesthesia, mean time to achieve target level of sensory block 
and mean time to achieve complete motor block were significantly higher in 
Group A (p < 0.001). Mean RR, SpO2, EtCO2, PEFR and BHT of both groups 
were not significantly different (p > 0.05). Peri-operative side effects of 
anaesthesia and post-operative VAS were significantly less in group A pa-
tients (p < 0.05). Conclusion: Combined spinal epidural anaesthesia is effec-
tive and safe; produces stable peri-operative pulmonary status with prolong-
ing analgesia and fewer side effects as compared to spinal anaesthesia in ge-
riatric patients. 
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1. Introduction 

Aging is a progressive physiological phenomenon characterized by degenerative 
changes in both structural and functional capacity of organs and tissues. Ge-
riatric arbitrarily refers to patients of more than 65 years old [1]. Cardiovascu-
lar, nervous, pulmonary, endocrine, and immune systems can all be affected by 
human aging processes [2]. These patients are more sensitive to anaesthetic 
agents and less amount of anaesthetic medication is usually required to achieve 
the desired clinical effects [1] [2]. It was reported that geriatric patients un-
dergoing major surgery have a significantly higher incidence of morbidity and 
mortality compared with the younger age group because of their reduced car-
dio-respiratory reserve [3]. 

Changes in the respiratory system with age comprise decline in compliance 
of bony thorax, loss of respiratory muscle mass, decrease in alveolar gas ex-
change surface and decrease in central system responsiveness [1]. Alterations 
of pulmonary variables in healthy and even in elderly patients during neuraxial 
block are usually of little clinical consequences [4]. Blockade of the intercostal 
and abdominal muscles during neuraxial anaesthesia is adequately compensated 
by unaltered function of the diaphragm and other accessory respiratory muscles 
especially for forceful inspiration and expiration [4]. High thoracic block leaves 
tidal volume unchanged and there is only a slight decrease in vital capacity from 
loosing abdominal muscles [4]. However, coexisting morbidities should be care-
fully considered when choosing neuraxial blockade in elderly patients [3] [4]. 
Neuraxial blockade of intercostal and abdominal muscles may have a negative 
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impact on the ability which relies on these muscles for respiration and clearing 
of secretion [4]. Moreover, neuraxial block can reduce the odds of pulmonary 
embolism by 55% and deep vein thrombosis by 44% [5]. 

It was reported that simultaneous administration of different anaesthetic 
techniques on the same patient improves effectiveness and reduces side effects 
[6]. Spinal anaesthesia (SA) provides fast and reliable segmental anaesthesia with 
minimal risk for toxicity [6] [7]. Spinal anaesthesia is contraindicated when the 
operation is expected to take longer than the duration of the block or result in 
blood loss such that the development of severe hypovolemia is likely, while epi-
dural anaesthesia provides peri-operative anaesthesia (alone or in combination 
with general anaesthesia), followed by excellent analgesia in the post-operative 
period [7]. On the other hand, combined spinal epidural anaesthesia (CSEA) 
reduces the potential problems, such as the somewhat unpredictable level of 
blockade after spinal anaesthesia, and the problems of missed segments, incom-
plete motor block, poor sacral spread and local anaesthetic toxicity that can oc-
cur with epidural anaesthesia [7]. Major benefits of CSEA are low doses of me-
dications, low incidence of motor blockade, adequate sensory block and the abil-
ity to extend the area of blockade [7] [8]. However, use of CSEA also introduces 
few potential complications, such as technical failure, altered spread of epidural 
drugs in patients who also had a lumbar puncture and altered spread of sub-
arachnoid medications due to the effects of the epidural injection [8]. 

The block in CSEA resulted from a relatively small amount of the local 
anaesthetic through spinal route followed by epidural drug which helps to in-
crease the subarachnoid block to desired level for caesarean section [9]. Many 
considerations have been given as to how epidural top up works after a spinal 
anaesthesia in combined spinal epidural anaesthesia [9] [10] [11]. 

The sequential combined spinal epidural anaesthesia is now being used in el-
derly high risk patients for orthopedic surgery with encouraging results [12]. 
The onset of block is not delayed by this method but at the same time adequate 
level of sensory block is obtained [12] [13]. The block is then deliberately ex-
tended cephaled with the epidural drug [13]. It has been reported that the se-
quential combined spinal epidural anaesthesia is particularly advantageous in 
high risk old orthopedic patients where gentle onset of sympathetic block is de-
sirable to reduce haemodynamic side effects [12] [14].  

Combined spinal epidural anaesthesia is now widely used in urologic, obste-
trics, orthopedic, abdominal, vascular and gynecologic surgeries [15] [16] [17]. 
Combined spinal epidural anaesthesia allows the use of very low subarachnoid 
drug doses, due to the synergistic interaction between subarachnoid and epidur-
al drugs [15]. The CSEA is very appropriate for outpatient surgery, because the 
block wears off rapidly, so that patients ambulate earlier and can be discharged 
home sooner [18]. 

There is scarce evidence that compares the pulmonary effects of combined spin-
al-epidural anaesthesia versus spinal anaesthesia in geriatric patients. There-
fore this study was done to compare the peri-operative pulmonary effects of 

https://doi.org/10.4236/jbm.2020.810012


S. A. Begum et al. 
 

 

DOI: 10.4236/jbm.2020.810012 135 Journal of Biosciences and Medicines 
 

combined spinal-epidural anaesthesia and spinal anaesthesia in geriatric patients 
underwent lower extremity surgery. 

2. Methodology 

This prospective randomized comparative study was conducted at the Depart-
ment of Anaesthesia, Analgesia and Intensive Care Medicine, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh during the 
period of July 2016 to June 2018. This study was approved by the Ethical Review 
Committee, BSMMU, Dhaka, Bangladesh. A total of seventy (70) patients were 
selected as cases by statistical calculation. Informed written consent was taken 
from each study subject prior to enrollment. Physical status of the patients was 
assessed by American Society of Anaesthesiologist (ASA) scoring system [19]. 
The study subjects were selected according to the selection criteria. Patients of 
both sexes, age more than 65 years, selected for lower extremity surgical proce-
dures [like-hemi arthroplasty, knee replacement surgery, dynamic hip screw 
(DHS), ORIF of shaft of femur fracture, proximal femoral nail (PFN), ORIF of 
tibia-fibula fracture, repair of tendo-achilles etc.] and patients having ASA grade 
(Physical status) I, II & III were included in this study. Patients with the absolute 
contraindication for regional anaesthesia, obese patients (BMI ≥ 30 kg/m2), al-
cohol/drug abuser and patients with neurological, psychiatric or neuromuscular 
disorder were excluded from the study. In this study, peri-operative period refers 
to the period just before (before induction of anaesthesia), during and after (24 
hours) surgery. The patients were randomly allocated into two equal groups 
(group A and group B); 35 patients were in Group A and 35 patients were in 
Group B. Patients of group A were received CSEA by using 27G Quincke spinal 
needle through needle technique and patients of group B were received subarach-
noid block (SAB) by using 25G spinocaine needle. During the peri-operative 
period all patients had standard monitoring like-electrocardiogram (ECG), non-
invasive blood pressure (NIBP), pulse oximetry and side stream capnography. 

2.1. Sample Size Estimation 

The approximate sample size formula for binary outcomes, assuming α = 0.05 
power = 0.80 and equal sample size in the two groups. 

n = the sample size in each of the groups. 
P1 = event rate in the treatment group (Combined spinal-epidural anaesthe-

sia) (when R and P2 are estimated). 
P2 = event rate in the control group (spinal anaesthesia).  
R risk ratio (P1/P2) 
To determine the sample size, the following formula was used; 

( ) ( )
( )

2
2

2
2

7.85 1 1

1

R p R
n

p R

 + − + =
−

 

Estimate a 66.67% in the control group (spinal anaesthesia) (P2 = 0.6667) and 
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determine that the clinically important difference to detect a 50.0% reduction (R 
= 2.02) with the treatment group (CSEA) at α = 0.05 and power = 0.80 [20].  

(Note: R = 2.02 equates to an event rate in the treatment group of P1 = 0.33, 
i.e.,  

R = 33%/(66.67%) 
P1 = 0.33  
P2 = 0.6667 
R = 2.02  

( ) ( )
( )

2

2

7.85 2.02 1 0.6667 2.02 1

0.6667 1 2.02
n

 + − + =
−

 

n = 30.6 = 31 in each group (group A = CSEA and group B = Spinal anaesthe-
sia). 

Additional 4 cases were included in each group. Therefore total 35 × 2 = 70 
cases were enrolled in this study. 

2.2. Procedure 

Intravenous line with 18G I/V cannula was secured and a preload of 500 ml Rin-
ger’s lactate solution was given to every patient before giving regional anaesthesia. 
The patients were supported in sitting posture on a horizontal table, by an assis-
tant. The lumber area was prepared aseptically and draped.  

The intervertebral space at L2-3 and L3-4 was identified. The prick point infil-
trated with 2 ml of 1% lignocaine. Identification of epidural space was done by 
using loss of resistance technique. Patients of Group A (n = 35) were received 
sequential combined spinal epidural anaesthesia with 1 ml (5 mg) of 0.5% 
hyperbaric bupivacaine and 25 microgram fentanyl through 27G Quincke spinal 
needle which was introduced through a 18G Tuohy needle in the epidural space. 
The dose of spinal hyperbaric bupivacaine was intentionally kept small because 
the aim to produce a block restricted to T10 spinal segment. The spinal needle 
was withdrawn after injection of drug into subarachnoid space and a 20G epi-
dural catheter was inserted and secured. In Group A, 1.0 - 1.5 ml of 0.5% iso-
baric bupivacaine was given for every unblocked segment through epidural 
route to extend the block to T10. Then the patient was placed in supine posi-
tion.  

Patients of Group B (n = 35) were received spinal anaesthesia with 2.5 ml 
(12.5 mg) of 0.5% hyperbaric bupivacaine and 25 microgram fentanyl through 
25G Quincke babcock spinal needle in sitting position. Then they kept supine 
for gradual onset of block. 

Sensory changes was recorded bilaterally after 3 minutes by assessing changes 
in pin prick sensation [graded according to Gormley and Hill (Normal sensation 
= 0, blunted sensation = 1, no sensation = 2)] [20]. 

The degree of motor block of lower limbs was assessed bilaterally using Bro-
mage Scale (1 = no motor block, 2 = can flex knee, move foot, but cannot raise 
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leg, 3 = can move foot only, 4 = cannot move foot or knee) [20]. 

2.3. Outcome Variables 

The following variables were monitored and recorded in peri-operative pe-
riod (before induction of anaesthesia, throughout the surgical procedure and at 
post-operative ward):  
• Onset and level of sensory block. 
• Degree of motor block. 
• Duration of anaesthesia. 
• Respiratory variables such as-respiratory rate (RR), oxygen saturation (SpO2), 

end-tidal CO2 (EtCO2), peak expiratory flow rate (PEFR), breath holding test 
(BHT) were monitored at pre-operative period, at 15 minutes after block and 
at 15 minutes after patient arrival at post-operative ward. But respiratory rate 
(RR) and oxygen saturation (SpO2) were monitored pre-operatively and at 
every 15 minutes, 30 minutes, 60 minutes, 90 minutes, 120 minutes time inter-
val both in intra-operative and post-operative periods. Every episode of SpO2 
below 90% was noted. Respiratory depression was defined as RR < 10/min or 
SpO2 < 85% [21].  

• Intra-operative side effects to anaesthesia among the study patients (such 
as-nausea, vomiting, shivering, hypotension etc.) were recorded accordingly. 

• Patients in group A were received 5 ml of 0.125% isobaric bupivacaine 
through the epidural catheter at every 4 hours interval and patients of group 
B received parenteral opioids (inj. pethidine 1 mg/kg 6 hourly I/M on de-
mand). Post-operative analgesia was assessed by visual analogue scale (VAS) 
at 1, 2, 6, 12 and 24 hours. 

2.4. Statistical Analysis of Data 

All the collected data were compiled on a master data chart first. Then data were 
organized by scientific calculator using standard statistical formula. Statistical 
analysis was performed using the statistical package for social sciences (SPSS) 
version 22.0 for windows (SPSS INC., Chicago, Illinois, USA). Categorical data 
were presented as frequency/percentage and continuous variable was expressed 
as mean ± SD (standard deviation). The statistics used to analyze the data were 
descriptive statistics and the tests done were Student’s “t” test and Chi-square 
test. The level of significance was set at 0.05 and p value < 0.05 was considered 
significant. 

3. Results and Observations 

This prospective study was conducted to compare the peri-operative pulmonary 
status of CSEA and spinal anaesthesia (SA) in geriatric patient underwent lower 
extremity surgery. Total seventy (70) patients were randomly allocated into two 
groups: group A and group B; 35 in each group, where patients in group A were 
received CSEA and patients in group B were received SAB. 
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The mean (±SD) age of group A patients was 69.29 ± 5.39 years and that was 
70.23 ± 6.6 years in group B patients (p = 0.516). Mean (±SD) weight (kg) and 
BMI (kg/m2) were 55.37 ± 7.5 kg, 58.06 ± 7.81 kg and 22.86 ± 3.95 kg/m2, 23.73 
± 4.91 kg/m2 in group A and group B respectively (p = 0.146 and p = 0.417 re-
spectively). There were no statistically significant differences were observed in 
duration of surgery, gender and ASA grade between the groups (p = 0.480, p = 
0.809 and p = 0.557 respectively) (Table 1). 

It was observed that, the mean (±SD) duration of anaesthesia was significantly 
higher in Group A than Group B (256.57 ± 33.56 minutes versus 214.71 ± 18.03 
minutes, p < 0.001). Mean (±SD) time to achieve target level of sensory block 
was significantly higher in Group A than Group B (11.21 ± 2.2 minutes versus 
3.5 ± 1.5 minutes, p < 0.001). Mean (±SD) time to achieve complete motor block 
was also significantly higher in Group A than Group B (12.29 ± 2.53 minutes 
versus 7.02 ± 2.11 minutes, p < 0.001) (Table 2). 

The mean respiratory rates (RR-per minutes) of both groups were maintained 
within normal range throughout the peri-operative period. Mean respiratory 
rate of both groups at pre-operative, different intra-operative and post-operative 
periods were not significantly different (p > 0.05) (Table 3). 
 
Table 1. Demographic characteristics of the study population (N = 70).  

Particulars of the patient 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Age (in years) 69.29 ± 5.39 70.23 ± 6.6 *0.516ns 

Weight (kg) 55.37 ± 7.5 58.06 ± 7.81 *0.146ns 

BMI (kg/m2) 22.86 ± 3.95 23.73 ± 4.91 *0.417ns 

Duration of surgery (minutes) 123.43 ± 24.9 116.43 ± 27.83 *0.275ns 

Gender [n (%)]    

Male 16 (45.7) 15 (42.9) 
**0.809ns 

Female 19 (54.3) 20 (57.1) 

ASA Grade [n (%)]    

Grade 1 6 (17.1) 3 (8.6)  

Grade 2 25 (71.4) 28 (80.0) **0.557ns 

Grade 3 4 (11.4) 4 (11.4)  

Values are expressed as mean ± SD. Values within parenthesis denotes corresponding percentages. ASA = 
American Society of Anaesthesiologist, ns = not significant, *p value reached from unpaired student’s t-test, 
**p value reached from Chi square test. 

 
Table 2. Central neuraxial block assessment of the study patients (N = 70). 

Parameters 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Duration of Anaesthesia (minutes) 256.6 ± 33.6 214.7 ± 18.0 0.001s 

Time to achieve sensory block at T10 level (minutes) 11.2 ± 2.2 3.5 ± 1.5 0.001s 

Time to achieve complete motor block (minutes) 12.3 ± 2.5 7.02 ± 2.1 0.001s 

Values are expressed as mean ± SD. s = significant, p value calculated by unpaired student’s t-test. 
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Table 3. Respiratory rate (RR) of the study patients at different time intervals. 

Respiratory rate (per minutes) 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Pre-operative 16.94 ± 0.76 17.27 ± 1.01 0.127ns 

Intra-operative    

15 min after induction 16.77 ± 0.91 17.49 ± 1.12 0.083ns 

After 30 minutes 16.20 ± 1.11 16.57 ± 0.82 0.117ns 

After 60 minutes 16.00 ± 0.97 16.41 ± 0.74 0.051ns 

After 90 minutes 16.32 ± 0.91 16.64 ± 0.82 0.127ns 

After 120 minutes 16.44 ± 1.02 16.51 ± 0.61 0.729ns 

Post-operative    

15 min after at arrival at post-operative ward 16.54 ± 0.98 16.91 ± 0.82 0.091ns 

After 30 minutes 16.4 ± 1.09 16.8 ± 0.68 0.698ns 

After 60 minutes 16.4 ± 0.88 16.86 ± 0.85 0.073ns 

After 90 minutes 16.34 ± 0.87 16.74 ± 0.78 0.089ns 

After 120 minutes 16.57 ± 0.65 16.34 ± 0.54 0.112ns 

Values are expressed as mean ± SD. ns = not significant, p value reached from unpaired student’s t-test. 

 
The pre-operative oxygen saturation (SpO2-%) was almost similar in both 

groups (p = 0.058). The mean SpO2 of both groups were maintained within 
normal range throughout the intra-operative period that was not significantly dif-
ferent (p > 0.05). The mean SpO2 of both groups at different post-operative follow 
up periods were also within normal range and were not significantly different 
(p > 0.05) (Table 4). 

The mean End tidal CO2 (EtCO2-mm of Hg) of both groups were not signifi-
cantly different at pre-operative period, 15 minutes after induction of anaesthesia 
and 15 minutes after arrival of patients in post-operative ward (p > 0.05) (Table 
5). 

The Peak Expiratory Flow Rate (PEFR-per minute) of both groups were not 
significantly different at pre-operative period, 15 minutes after induction of 
anaesthesia and 15 minutes after arrival of patients in post-operative ward (p > 
0.05) (Table 6). 

The breath holding test (BHT) of both groups were not significantly different 
at pre-operative period, 15 minutes after induction of anaesthesia and 15 mi-
nutes after arrival of patients in post-operative ward (p > 0.05) (Table 7). 

Table 8 shows intra-operative side effects of anaesthetsia among the study pa-
tients, it was observed that almost one third patients had developed shivering in 
group A [12 (34.3%)] and group B [11 (31.4%)]. While, 6 (17.1%) patients de-
veloped hypotension in group A which was 16 (45.7%) patients in group B, nau-
sea occurred among 6 (17.1%) patients in group A and 1 (2.9%) patient in group 
B. On the other hand only 1 (2.9%) patient vomited in group B in the in-
tra-operative period. Intra-operative side effects of anaesthetsia were not observed  
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Table 4. Oxygen saturation (SpO2) of the study patients at different time intervals. 

SpO2 (%) 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Pre-operative 99.54 ± 0.56 99.77 ± 0.43 0.058ns 

Intra-operative    

15 minutes after induction 99.23 ± 0.69 99.46 ± 0.61 0.144ns 

After 30 minutes 98.80 ± 0.90 99.20 ± 0.8 0.054ns 

After 60 minutes 98.94 ± 0.97 99.03 ± 0.75 0.773ns 

After 90 minutes 98.97 ± 0.75 99.14 ± 0.69 0.353ns 

After 120 minutes 99.06 ± 0.84 99.04 ± 0.77 0.082ns 

Post-operative    

15 minutes after arrival at post-operative ward 98.94 ± 0.8 99.14 ± 0.81 0.302ns 

After 30 minutes 98.71 ± 0.99 99.10 ± 0.84 0.080ns 

After 60 minutes 99.09 ± 0.85 99.14 ± 0.73 0.793ns 

After 90 minutes 99.06 ± 0.94 99.19 ± 0.61 0.062ns 

After 120 minutes 99.37 ± 0.6 99.34 ± 0.64 0.840ns 

SpO2 = oxygen saturation; Values are expressed as mean ± SD; ns = not significant; p value calculated by 
unpaired student’s t-test. 

 
Table 5. End tidal CO2 (EtCO2) of the study patients at different time intervals. 

End tidal CO2 (mm of Hg) Group-A 
n = 35 

Group-B 
n = 35 

p value 

Pre-operative 31.77 ± 2.39 31.91 ± 2.83 0.783ns 

15 minutes after induction of anaesthesia 30.69 ± 2.08 30.8 ± 2.49 0.842ns 

15 minutes after arrival at post-operative ward 31.03 ± 1.82 31.09 ± 1.62 0.885ns 

Values are expressed as mean ± SD. ns = not significant, p value calculated by unpaired student’s t-test. 

 
Table 6. Peak expiratory flow rate (PEFR) of the study patients at different time intervals. 

PEFR (L/min) 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Pre-operative 205.43 ± 30.62 217.71 ± 39.86 0.153ns 

15 minutes after induction 190.29 ± 28.33 200.57 ± 34.12 0.175ns 

15 minutes after arrival at post-operative ward 179.71 ± 30.24 180.86 ± 37.05 0.887ns 

PEFR = Peak Expiratory Flow Rate; Values are expressed as mean ± SD; ns = not significant, p value 
reached from unpaired student’s t-test. 

 
Table 7. Monitoring the breath holding test (BHT) of the study patients at different time 
intervals. 

Breath Holding Test (seconds) 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Pre-operative 23.80 ± 2.15 23.51 ± 2.58 0.611ns 

15 minutes after induction 21.11 ± 2.70 20.80 ± 2.44 0.616ns 

15 minutes after arrival at post-operative ward 20.09 ± 1.96 19.91 ± 2.28 0.724ns 

Values are expressed as mean ± SD; ns = not significant; p value reached from unpaired t-test. 
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Table 8. Distribution of the study patients by intra-operative side effects (N = 70). 

Intra-operative side effects 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

Nausea 6 (17.1) 1 (2.9) 

0.031s 

Vomiting 0 (0.0) 1 (2.9) 

Shivering 12 (34.3) 11 (31.4) 

Hypotension 6 (17.1) 16 (45.7) 

None 11 (31.4) 6 (17.1) 

Values within parenthesis denote corresponding percentages; s = significant; p value reached from chi 
square test. 

 
among 11 (31.4%) patients in group A and 6 (17.1%) patients in group B. 
Therefore intra-operative side effects of anaesthesia were significantly less in 
group A patients (p = 0.031) (Table 8). 

Table 9 shows visual analog scale (VAS) score in post-operative ward of the 
study patients, it was observed that the mean VAS score in post-operative ward 
of group A varied from 1.87 ± 1.12 to 1.31 ± 0.53 and that was in group B from 
5.54 ± 1.22 to 2.51 ± 1.09 during different evaluation periods. The mean VAS 
score in post-operative ward of group A patients remained significantly lower 
than that of group B patients at different follow up periods (p < 0.05) (Table 9). 

4. Discussion 

Aging implicates a progressive loss of functional reserve in all systems, specially 
cardiopulmonary [22]. A feature of this population has a high prevalence of 
pre-operative medical problems and often need optimization before surgery 
[20]. Post operative complications are more common in geriatric patients [22]. 
In this study our determination was to compare the peri-operative pulmonary 
status of combined spinal epidural anaesthesia (CSEA) and spinal anaesthesia 
(SA) in geriatric patients underwent lower extremity surgeries. For this reason 
we recruited 70 geriatric patients and randomly allocated them into two groups; 
35 in group A (received CSEA) and 35 in group B (received SAB). The mean age, 
weight, BMI of Group A and Group B patients were not significantly different 
(p > 0.05). These findings were comparable with similar previous studies [20] 
[23]. 

The mean duration of surgery was 123.43 ± 24.9 minutes in group A and 
116.43 ± 27.83 minutes in group-B (P = 0.275). Bhattacharya et al. (2007), in 
their comparative study on CSEA versus spinal anaesthesia in high risk geriatric 
patients for major orthopaedic surgery found mean duration of surgery was 150 
± 10 minutes in group A and 150 ± 5.5 minutes in group B which were higher 
than that of current study [23]. This difference may be due to performance of 
CSEA and spinal anaesthesia in major orthopaedic surgery in high risk geriatric 
patients and surgeon’s heterogeneity. 

In this current study; ASA grade I was 17.1% in group A and 8.6% in group B,  
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Table 9. Distribution of the study patients by VAS score in post-operative ward (N = 70). 

VAS score in post-operative ward 
Group-A 

n = 35 
Group-B 

n = 35 
p value 

After 1 hour 1.54 ± 0.74 5.54 ± 1.22 0.001s 

After 2 hours 1.31 ± 0.53 2.69 ± 0.76 0.001s 

After 6 hours 1.87 ± 1.12 2.51 ± 1.09 0.022s 

After 12 hours 1.69 ± 0.80 2.80 ± 1.18 0.023s 

After 24 hours 1.31 ± 0.53 3.03 ± 1.27 0.001s 

VAS = visual analog scale; Values are expressed as mean ± SD; s = significant; p value reached from un-
paired t-test. 

 
ASA grade II was 71.4% in group A and 80.0% in group B, and ASA grade III 
was 11.4% in both groups. Krishnan et al. (2018) [24] included ASA grade III, 
Tummala et al. (2015) [20] included ASA grade III and IV whereas Gupta et al. 
(2013) [25] included ASA grade I and II in their study of similar topic. 

It was observed that, the mean duration of anaesthesia, mean time to achieve 
target level of sensory block and mean time to achieve complete motor block 
were significantly higher in Group A than Group B (p < 0.001). These findings 
were consistent with previous studies as reported that complete analgesia, excel-
lent muscle relaxation, prolonged analgesia through epidural catheter was pro-
vided with sequential CSEA [20] [21] [23]. 

In this study the mean respiratory rate (RR) of both groups were maintained 
within normal range throughout the peri-operative period (p > 0.05). It was re-
ported that regional anaesthesia can often reduce peri-operative pulmonary 
complications [2] [5]. In our study both group A and group B received 25 μg 
fentanyl. In this dose it did not produce any respiratory depression which was 
dose dependent. Pusapati et al. (2010) observed no change in the respiratory rate 
in laparoscopic surgery under spinal anaesthesia using 15 mg 0.5% bupivacaine 
heavy and 50 μg fentanyl [26]. In that study inspiratory diaphragmatic activity 
under spinal anaesthesia was maintained with adequate ventilation. Our study 
showed similarity with this previous study. 

In this present study, the patients were received CSEA and spinal block while 
supported in sitting posture and then they were placed in supine position. Both 
groups were on 4 L/min O2 throughout the peri-operative period by face mask. 
We observed that the peri-operative oxygen saturation (SpO2) was almost simi-
lar in both groups. Our study differed from the study of Shintani et al. (2009) as 
showed that when the patient was positioned laterally, SpO2 decreased from 82% 
to 77% [27]. They reported that after introduction of local anaesthetics at sitting 
posture, then if patient returned to the supine position the SpO2 was imme-
diately recovered. This decrease in SpO2 has occurred due to ventila-
tion-perfusion mismatch. Our study was also not compatible with the study of 
Mutukwa et al. (2017) where their patients were premedicated with diazepam 
0.1 mg/kg before introduction of spinal anaesthesia [28]. They found 16% inci-
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dence of hypoxaemia among their 50 study patients which was due to the effects 
of sedation. Munoz et al. (1992) also studied to determine the effects of benzo-
diazepine premedication on hypoxaemia during spinal anaesthesia in elderly pa-
tients and found an incidence of hypoxaemia 42% and 15% for those premedi-
cated with midazolam and control group respectively [29]. A combination of 
sedation and high block predispose to a higher degree of desaturation [29]. In 
our study, sedative premedication was avoided and block height was maintained 
at T10 level by low dose of local anaesthetic in both groups. 

In this current study the end tidal CO2 (EtCO2) in both groups were not sig-
nificantly different in peri-operative period (p > 0.05). Pusapati et al. (2010) ob-
served an increase in the end tidal CO2 from 31.68 ± 4.13 to 37.62 ± 4.21 mmHg, 
reached a plateau around 15 minutes and declined after decompression of 
pneumoperitoneum during laparoscopic gynaecological surgery under spinal 
anaesthesia where the respiratory response to hypercapnia was well preserved 
[26]. Our study was not compatible with this previous study due to absence of 
pneumoperitoneum in our study population. 

In this present study peak expiratory flow rates (PEFR) in both groups were 
not significantly different in peri-operative period (p > 0.05). Regli et al. (2006) 
showed that effective spinal anaesthesia resulted in immediate and persistent 
decrease in vital capacity (VC), forced vital capacity (FVC) and forced expiratory 
volume-1 (FEV1) which were significantly greater in patients in obese class III 
than in obese class I and II [30]. The decrease in lung volumes was probably 
caused by abdominal muscle blockade resulting in a reduction of expiratory ca-
pacity [30]. The impact of spinal anaesthesia on PEFR was even more influential 
as evidenced by a reduction of more than 35% in patients with obese classes I 
and II and well over 45% in patients with obese class III [30]. Our study was not 
similar with that previous study due to exclusion of obese patients for which 
PEFR was well preserved in our study patients. 

In this present study, peri-operative breath holding test of both groups were 
not significantly different (p > 0.05). Trembach and Zabolotskikh, (2017) 
showed in their study that increasing age has no effect on this pattern and the 
duration of breath holding time did not depend on the age [31]. Result of their 
study indicated a positive correlation between the duration of breath holding 
and vital lung capacity. The duration of voluntary apnea also depends on the 
lung volume [32]. Bjurstrom and Schoene (1987) showed that lung volumes has 
greatly influence on breath-holding [33]. On the other hand Feiner et al. (1995) 
identified forced vital capacity (FVC) as a significant predictor of breath hold 
duration [34]. The current study was not consistent with these previous studies. 

In our study intra-operative side effects of anaesthesia were significantly less 
among group A patients compared to group B patients (p = 0.031). In this series 
similar results were observed in previous studies and documented that CSEA 
had much less incidence of side effects compared to spinal anaesthesia in high 
risk geriatric patients [14] [20] [23]. 

In this current study visual analog scale (VAS) score in the post-operative 
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ward of group A patients remained significantly lower than that of group B pa-
tients at different post-operative follow up periods (p < 0.05). Swarnkar et al. 
(2007) observed VAS score for patient satisfaction in post-operative patients 
underwent total abdominal hysterectomy and reported that, VAS score was 
much lower in CSEA group than epidural group [35]. Our study mostly matched 
with this study. 

This study demonstrated that there was no significant difference in pe-
ri-operative pulmonary status between combined spinal-epidural anaesthesia and 
spinal anaesthesia. The study showed that CSEA provide stable peri-operative 
pulmonary status with better post-operative analgesia and fewer incidences of 
side effects. It has been reported that CSEA is particularly advantageous in high 
risk old patients where gentle onset of sympathetic block is desirable to reduce 
peri-operative side effects [20] [23]. Therefore sequential CSEA is superior al-
ternative to epidural block, which combines the advantages of spinal and epi-
dural while minimizing their drawbacks. Further studies will be warranted to 
elucidate the ideal method of anaesthesia in geriatric patients. 

5. Conclusion 

Combined spinal epidural anaesthesia (CSEA) is effective and safe; produces 
stable peri-operative pulmonary status with provision of prolonging analgesia 
and fewer incidences of side effects as compared to spinal anaesthesia in geriatric 
patients underwent lower extremity surgery. 

Limitations 

It was a single centre study with a relatively small sample size. 

Recommendation 

A multi-center prospective study with large sample size should be done to 
compare the peri-operative pulmonary status of combined spinal epidural 
anaesthesia (CSEA) and spinal anaesthesia (SA) in geriatric patients underwent 
major surgeries. 
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