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Abstract
Objective: To compare levobupivacaine based caudal epidural 

anesthesia and spinal anesthesia in terms of Intraoperative hemodynamic 
changes and postoperative pain and patients’ satisfaction in subjects 
undergoing perianal surgery in outpatient setting.

Material and methods: All consecutive patients who were scheduled 
for perianal surgery. The difference in intraoperative hemodynamic 
changes, sensory and motor block level, postoperative pain and patients’ 
satisfaction was the primary outcome measure of this study.

Results: There were no significant differences between the groups 
in terms of mean arterial pressure and heart rate recorded. Subjects 
randomized to spinal anesthesia had a significant extensive motor and 
sensory block compared to those randomized to caudal epidural anesthesia. 
Visual analogue scale (VAS) scores for surgical pain at postoperative 12 hours 
was significantly higher in subjects receiving spinal anesthesia compared 
to those receiving caudal epidural anesthesia (p=0.012). Time to first 
analgesic administration was significantly lower in subjects randomized to 
spinal anesthesia compared to those receiving caudal epidural anesthesia 
(p=0.011).

Conclusion: Spinal anesthesia is associated with more extensive 
sensory and motor block compared to caudal epidural anesthesia in 
patients undergoing perianal surgery. Both techniques lead to similar 
hemodynamic changes. Postoperative pain control is more favorable with 
caudal block than the spinal anesthesia. 
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Introduction
Advances in anesthetic and surgical techniques 

led to an increase in outpatient surgical procedures. 
Performing several surgeries in outpatient setting not 
only reduces healthcare costs but also increases patients’ 
satisfaction due to same day discharge after the procedure 
[1]. Regional intravenous anesthesia, spinal and epidural 
block, peripheral nerve block, topical and local anesthesia 
are commonly utilized in anesthesia of outpatient surgical 
procedures [2-5]. 

Perianal surgery which can be performed in outpatient 
setting is often performed for perianal abscess, perianal 
fistula, hemorrhoids, and anal fissures. General anesthesia, 

local anesthesia, and regional anesthesia techniques 
have traditionally been used in anesthesia management 
of patients undergoing perianal surgery [6,7]. General 
anesthesia has been reported to prolong hospital stay 
and patient discharge as a consequence of postoperative 
nausea and vomiting and postoperative pain compared 
to local and regional anesthesia [8,9]. On the other hand, 
perianal surgery with local anesthetic infiltration requires 
concomitant sedation which can reduce patient comfort 
[10-12]. Regional anesthetic techniques might be unique 
for use in perianal surgery since spontaneous breathing 
is prevented, preventative reflexes remained active, and 
subjects are often mobilized in early postoperative period. 
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Spinal anesthesia or regional caudal block may be used 
for the anesthetic management of the perianal surgery. Spinal 
anesthesia is a simple anesthetic technique which can provide 
adequate muscle relaxation and analgesia with low dose local 
anesthetic agents [13,14]. However, spinal anesthesia might 
be insufficient, particularly in prolonged surgical procedures 
and additional analgesic management may be required for 
postoperative pain [15-17]. Caudal epidural anesthesia is 
safely used in anesthetic management of patients undergoing 
hemorrhoid surgery. Advantages of caudal epidural anesthesia 
over spinal anesthesia include segmental block, and limited 
motor block which enables early mobilization [18-20]. However, 
data comparing the intra-and postoperative effects of caudal 
epidural anesthesia and spinal anesthesia in outpatient setting 
is limited.

This study aimed to compare levobupivacaine based 
caudal epidural anesthesia and spinal anesthesia in terms of 
intraoperative hemodynamic changes and postoperative pain 
and patients’ satisfaction in subjects undergoing perianal surgery 
in outpatient setting. 

Material and methods
After the local ethic committee approval 70 patients aged 

≥ 18 years, and were American Society of Anesthesiologists 
(ASA) class I-II, who were scheduled for perianal surgery 
for perianal abscess, perianal fistula, hemorrhoids, and anal 
fissures were included in this study. Those with vertebral colon 
deformities, neurological or hematological disorders, and obese 
patients (body mass index > 30 kg/m2) and subjects with known 
allergy to levobupivacaine were excluded. 

Before randomization, all eligible subjects received 
standardized verbal and written information from a research 
fellow. Written informed consent was obtained from all 
subjects. Subjects were randomly assigned to caudal epidural 
anesthesia (Group C, n=35) or spinal anesthesia (Group S, 
n=35) using random allocation software. Sealed envelopes 
indicating patients’ group were opened at operation theatre. 
Heart rate and peripheral oxygen saturation (SpO2) were 
monitored continuously; systolic, diastolic, and mean arterial 
pressure (MAP) were measured noninvasively at 5 min intervals 
during the procedure. The baseline values were recorded. 
All subjects received 2 L/min of nasal oxygen was during the 
whole procedure. A > 30 % decrease in MAP from the baseline 
measurement or a drop in systolic blood pressure < 90 mmHg 
was defined as hypotension. 5-10 mg intravenous ephedrine was 
administered in case of Intraoperative hypotension. Heart rate 
< 50 beats/min was defined as bradycardia. 0.5 mg intravenous 
atropine was administered to manage intraoperative bradycardia. 

All patients were received 1-2 mg of midazolam and 
25-50 µg of fentanyl intravenously for premedication before 
the procedure. Spinal anaesthesia was performed at the L3-4 
or L4-5 intervertebral space with the patient in the left-lateral 
decubitis position with a midline approach and a 25 G (gauge) 
needle. After confirmation of free flow of clear cerebrospinal 
fluid, 2.5ml of 0.5% levobupivacaine + 25 µg fentanyl was 
injected into the intrathecal space in 15 seconds. Caudal epidural 
anesthesia was performed at sacral hiatus with the patient in the 
prone position with a 18 G (gauge) tuohy needle. 0.25 ml/kg of 
0.5% levobupivacaine with 25 µg fentanyl was then injected 
into the epidural space to achieve adequate anesthesia. Patients 
were then taken to supine position with the head elevated to 30 
degrees. The sensorial block was measured at the midclavicular 
line with a pinprick test and the motor block was measured using 
the modified Bromage scale (0: no motor block, 1: hip blocked, 

2: hip and knee blocked, and 3: hip, knee, and ankle blocked). 
Onset time and maximum cephalad spread of sensory block 
were recorded. All surgical procedures were carried out by the 
same surgical team. 

Heart rate, MAP, motor block, and sensorial block, 
were recorded preoperatively and at 5 minutes intervals 
intraoperatively, and after completion of the surgery. Surgical 
pain was evaluated through a visual analogue scale (VAS) 
score (0 indicating no pain and 10 indicating the worst pain 
experienced ever). In postoperative period, subjects with a 
VAS score of ≥ 5 received 50 mg intravenous tramadol, and 
time to first analgesic administration was recorded. Surgeons’ 
and patients’ satisfaction was evaluated by a 4 points Likerts 
scale postoperatively (1 indicating low satisfaction, 2 indicating 
moderate satisfaction, 3 indicating good satisfaction, and 4 
indicating perfect satisfaction). 

The difference in intraoperative hemodynamic changes, 
sensory and motor block level, postoperative pain and patients’ 
satisfaction was the primary outcome measure of this study. 

Statistical analysis
Statistical analyses were carried out using SPSS (Statistical 

Package for the Social Sciences) for Windows, version 17 (SPSS 
Inc. Released 2008. SPSS Statistics for Windows, Version 
17.0. Chicago: SPSS Inc.). Normality of data distribution was 
assessed using the Shapiro-Wilk test. Continuous variables 
were presented as mean ± standard deviation (mean ± SD) and 
categorical variables as frequency (n) and percentage (%). The 
comparison of the two groups was performed with Student’s 
t-test, Mann–Whitney U-test, χ2 -test or Fisher’s exact test, 
where appropriate. Two-sided p-value < 0.05 was interpreted as 
statistically significant.

Results
Twelve patients who did not meet the inclusion criteria 

were excluded, and total of 58 patients were studied as caudal 
epidural anesthesia (n=28) or spinal anesthesia (n=30). The 
two groups were similar with respect to age (p=0.183), gender 
(p=0.085), body mass index (p=0.137), operation time (p=0.59) 
and ASA risk score (p=0.369). Onset time of sensory block in 
Group S (4.6±3.8) was faster than Group C (13.5±5.4) (p=0.017) 
(Table 1). 

Table 1 Patients’ General Characteristics and 
Intraoperative Data (mean ± Sd)

*p<0.05: Onset time of sensory block in Group S was faster than Group C

Group C (n=28) Group S (n=30) P - value
Age (years) 46±12 41±14 p= 0.183
Gender(male/
female)

21/7 20/10 p = 0.085

BMI (kg/m2) 27.63 ± 3.76 25.92 ± 3.47 p= 0.137
ASA risk score 
(n) I/II

17/11 19/11 p= 0.369

Operation time 
(min)

26.94 ± 15.24 29.63 ± 16.69 p= 0.59

Onset time of 
sensory block

13.5 ± 5.4 4.6 ± 3.8 p=0.017*

There were no significant differences between the 
groups in terms of MAP and heart rate recorded pre-intra-and 
postoperatively (Table 2). Significant differences were observed 
between the groups in terms of motor block. Intense motor 
block was seen in the spinal anesthesia group, whereas no motor 
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block was seen in the caudal epidural anesthesia group (Table 
3). Maximum sensory blocks reached T6 dermatomes in spinal 
anesthesia group and T10 in caudal epidural group. Subjects 
randomized to spinal anesthesia also had a significantly more 
extensive sensorial block compared to those receiving caudal 
epidural anesthesia (Figure 1).

Table 2 Mean arterial pressure and heart rate of the 
groups (Mean±SD)

Group C (n=28) Group S (n=30) p-value
Mean arterial 
pressure (mmHg)
Preoperative 93.72±13.53 101.71±17.86 p=0.059
Post-caudal/spinal 
5th min

89.50±15.51 95.71±15.84 p=0.248

 10th min 90.67±11.42 94.88±14.60 p=0.488
 15th min 91.94±13.29 91.13±15.59 p=0.813
 30th min 94.67±12.29 88.75±14.59 p=0.747
Post-surgery 1st min 93.01±0.29 91.05±17.50 p=0.388
Postoperatif 15th min 89.45±11.27 87.57±12.56 p=0.897
Heart rate (beats/
min)
Preoperative 78.17±12.53 85.42±18.75 p=0.060
Post-caudal/spinal 
5th min

73.33±9.95 79.29±19.22 p=0.201

 10th min 73.56±14.16 78.88±16.72 p=0.283
 15th min 72.83±13.12 78.04± 17.00 p=0.287
 30th min 70.44±11.19 77.92±16.77 p=0.110
Post-surgery 1st min 69.13±8.89 75.55±18.32 p=0.179
Postoperatif 15th min 66.30±4.54 74.21± 14.44 p=0.072

Table 3 Modified Bromage scores of the study groups

Group C Group S p-value
n=28 % n=30 %

Post-caudal/spinal 5th min
0 28 100 6 20  p=0.002*
1 0 0 8 26.6
2 0 0 7 23.3
3 0 0 8 26.6
Post-caudal/spinal 10th min
0 28 100 4 13.3  p=0.001*
1 0 0 5 16.6
2 0 0 8 26.6
3 0 0 13 43.3
Post-caudal/spinal 15th min
0 28 100 3 10  p=0.001*
1 0 0 4 13.3
2 0 0 6 20
3 0 0 17 56.6
Post-caudal/spinal 30th min
0 28 100 3 10  p=0.001*
1 0 0 4 13.3
2 0 0 6 20
3 0 0 17 56.6
Completion of the surgery
0 28 100 3 10  p=0.001*
1 0 0 4 13.3
2 0 0 8 30
3 0 0 15 43.3
Postoperative 15th min.
0 28 0 3 10  p=0.001*
1 0 0 5 16.6
2 0 0 10 33.3
3 0 0 12 40

Figure 1 - Comparison of the groups with respect to the level of 
sensory block

VAS score at postoperative 12 hours was significantly higher 
in subjects receiving spinal anesthesia (4.52±0.62) compared to 
those receiving caudal epidural anesthesia (3.46±0.41) (p=0.024) 
(Table 4). Time to first analgesic administration was significantly 
lower in subjects randomized to spinal anesthesia compared to 
those receiving caudal epidural anesthesia (p=0.007). There 
were no significant differences between the groups with respect 
to the surgeons’ or patients’ satisfaction.

Discussion
This study showed that caudal epidural anesthesia would 

provide equal analgesia and les motor block compared to spinal 
anesthesia in subjects undergoing day-case perianal surgery. 
The findings in this study indicate that both caudal epidural 
anesthesia and spinal anesthesia provide similar hemodynamic 
profile in this patient population. Results of this study also 
reveal that spinal anesthesia provides more extensive motor and 
sensorial block compared to those receiving epidural anesthesia. 
However, postoperative pain is more prominent in subjects 
randomized to spinal anesthesia; thus, time to first analgesic 
requirement is shorter in this group of patients. However, both 
anesthetic techniques are associated with similar surgeon and 
patients’ satisfaction. 

Perianal surgical procedures are reported to account for up 
to 10% of general surgical procedures [21]. Perianal surgery is 
commonly performed on a day-case basis to reduce health-care 
costs and shorten unnecessary hospital stay. Consequently, central 
blocks are frequently utilized in the anesthetic management of 
subjects undergoing perianal surgery [22]. Regional anesthesia 
prevents spontaneous breathing and preventative reflexes remain 
active during the surgery; thus, recovery is rapid and patients can 
be mobilized in early postoperative period. 

Spinal anesthesia with 0.5% isobaric bupivacaine or 
2% lidocaine has long been used in anesthetic management 
of patients undergoing ambulatory anorectal surgery [23,24]. 
A single dose of isobaric bupivacaine has been reported to 
result in a block from L5 up to T2 level, which is actually 

Table 4 Postoperative visual analogue scale (VAS) 
(Mean±SD)

Group C (n=28) Group S (n=30) p-value

Postoperative 
15th min 

1.56 ± 0.126 1.78 ± 0.18 p=0.084

Postoperative 
2nd hour 

2.35 ± 0. 24 2.67 ± 0.33 p=0.077

Postoperative 
12th hour 

3.46 ± 0.41 4.52 ± 0.62 p=0.024*

Postoperative 
24th hour 

0.5 ± 0.06 0.7 ± 0.09 p=0.066

* p<0.05 Visuel Analog Scale in Group S was higher than Group C at 
postoperative 12th hour 
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unpredictable [25]. Hyperbaric spinal anesthesia can provide a 
more predictable block compared to isobaric spinal anesthesia 
[23,26]. However, hypotension and bradycardia, which may 
result in acute cardiovascular disorders, may occur in up to 
one-third of patients receiving spinal anesthesia [27]. Postdural 
puncture headache and transitory radicular irritation may also 
be encountered during spinal anesthesia, particularly with 
short-acting local anesthetic agents [28,29]. Hemodynamic 
side effects of spinal anesthesia has been overcome with the 
use of levobupivacaine, which has a wide margin between the 
therapeutic and toxic dose, lower cardiac toxicity compared to 
bupivacaine [30]. Therefore, levobupivacaine was preferred as 
a local anesthetic in our study. So, adequate anesthesia of the 
surgical area was provided with the use of levobupivacaine, and 
no hemodynamically significant side effects were observed in 
our study.

Caudal anesthesia is a simple and low-cost technique which 
has been safely used in perianal procedures [31]. Compared to 
spinal anesthesia, the level of motor block is more predictable 
with caudal epidural anesthesia [32]. Selective sensorial and 
motor block provided by caudal epidural anesthesia in the 
anorectal area without motor block in legs may facilitate early 
ambulation and discharge [33,34]. Temporary neurologic 
symptoms and postdural puncture headache, which seldom 
complicate spinal anesthesia, are rare with caudal epidural 
anesthesia [35-37]. Moreover, the incidence of hypotension 
and bradycardia is much lower with caudal epidural anesthesia 
compared to spinal anesthesia. However, several anatomical 
variations including upward and downward displacement of the 
hiatus, pronounced narrowing or partial obliteration of the sacral 
canal, and ossification of the sacrococcygeal membrane may 
complicate needle insertion and lead to a failure in performing 
caudal epidural anesthesia [25]. Nevertheless, the rate of 
failure is extremely low when the procedure is performed by 
experienced anesthetists [38]. In this study, caudal blocks were 
performed by experienced people using traditional methods. 
Adequate anesthesia level was achieved with this block. No 
clinically significant complications were encountered.

Both spinal anesthesia and caudal epidural anesthesia 
are commonly used for the anesthetic management of patients 
undergoing perianal surgery. However, there is limited research 
comparing the two techniques in terms of the adequacy of the 
sensory and motor block, hemodynamic changes, postoperative 
pain and surgeons’ and patients’ satisfaction. We hypothesized 
that caudal epidural anesthesia would provide less motor 
and sensory block and better intraoperative hemodynamics 
compared to spinal anesthesia. Our findings show that spinal 
anesthesia is associated with more extensive motor and sensory 
block compared to caudal epidural anesthesia. Moreover, no 
significant differences occurred in MAP and heart rate between 
spinal and caudal anesthesia. This may particularly explained 
by the use of levobupivacaine for spinal anesthesia, which has 
reduced cardiovascular toxicity compared to tradition local 
anesthetic agents such as bupivacain. We also found out that, VAS 
score indicating postperative pain at 12th hour was significantly 
higher in subjects receiving spinal anesthesia compared to those 
receiving caudal block. Although the sensorial block provided by 
spinal anesthesia is more extensive compared to caudal block, it 
appears that durability of the sensory block is shorter with spinal 
aneshteisa than caudal block. However, the difference in surgical 
pain at postoperative 12th hour did not translate into patients’ 
satisfaction. This may be associated with the limited number of 
patients enrolled in the study. Further studies with larger sample 

size are required to clearly address the effect of caudal block on 
patients’ satisfaction in perianal surgery.

Given that caudal epidural anesthesia provides less 
extensive motor block compared to spinal anesthesia, patients 
undergoing day-case perianal surgery with caudal block may 
be ambulated early in the postoperative period and discharged 
without delay. 

There are some limitations concerning the present study. 
The sample size is relatively small. Data concerning the time to 
ambulation and time to urination are lacking. Strict criteria were 
not used for the discharge of patients in our hospital. Therefore, 
we cannot clearly state that caudal block has advantages over 
spinal anesthesia regarding early ambulation and urinary 
retention. However, limited motor block to anorectal area in 
our study population makes us speculate that caudal block may 
facilitate ambulation in subjects undergoing perianal surgery. 

Conclusion
 Spinal anesthesia is associated with more extensive 

sensory and motor block compared to caudal epidural anesthesia 
in patients undergoing perianal surgery. Both techniques lead 
to similar hemodynamic changes. Postoperative pain control 
is more favorable with caudal block than the spinal anesthesia. 
However, neither surgeons nor the patients’ satisfaction is 
different between the two techniques. Lack of motor block 
with caudal epidural anesthesia may facilitate ambulation and 
discharger in patients undergoing day-case perianal surgery. 

Highlights of the Study
• Advances in anesthetic and surgical techniques led to 

an increase in outpatient surgical procedures. 
• Performing several surgeries in outpatient setting 

not only reduces healthcare costs but also increases patients’ 
satisfaction due to same day discharge after the procedure 

• General anesthesia, local anesthesia, and regional 
anesthesia techniques have traditionally been used in anesthesia 
management of patients undergoing perianal surgery
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