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1. INTRODUCTION 

Patients with scoliosis surgery have severe postoperative 

pain. There are many methods studied to decrease 

postoperative pain in scoliosis surgery such as morphine-

based patient-controlled analgesia (PCA), nonsteroidal 

anti-inflammatory drugs, acetaminophen, gabapentin, 

epidural analgesia, or intrathecal morphine.
[1]

 We have 

usually used subdermal infusion of fentanyl, not 

morphine considering side effects, i.e., itching, nausea 

and vomit, and not intravenous because venous access is 

removed on the next day of surgery. However, analgesic 

effects are not enough with subdermal fentanyl. Many 

studies
[2-5] 

used continuous epidural block using an 

epidural catheter. In our country, many surgeons were 

afraid of infection by an epidural catheter. Therefore, 

insertion of an epidural catheter is quite difficult and only 

a few use it. We have preliminary tried an epidural 

administration of ropivacaine during scoliosis surgery in 

some patients. In this report, we extracted anesthesia and 

postoperative records in these patients and compared 

with the data from patients treated as usual using only a 

subdermal infusion of fentanyl, whose backgrounds were 

similar to the patients with epidural analgesia. 

 

2. MATERIALS AND METHODS 

Patient records of 20 patients aged 20 to 40 years, 

American Society of Anesthesiologists physical status I 

or II, who received scoliosis surgery (posterior spinal 

fusion of 6 to 15 vertebrae), 10 of these received 

intraoperative epidural administration of ropivacaine 

(epidural group) and 10 did not receive epidural 

ropivacaine (control group) in the same period, and 

whose backgrounds were similar with the patients in the 

epidural group, were extracted. Informed consent from 

patients were obtained with consent for general 

anesthesia, and approval of Research Committee of the 

hospital as a retrospective study were obtained. 

 

Anesthesia was induced with midazolam 0.1-0.2 mg/kg, 

propofol 1-2 mg/kg, fentanyl 3-5 µg/kg and vecuronium 
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the two groups. Results: Consumption of remifentanil, nicardipine, and pentazocine were significantly smaller in 

the epidural group. Blood pressure at the end of anesthesia, heart rate at 2, 6, 12, and 24 hours after surgery, and 

pain shown by visual analog scale (VAS) at 1, 2, 6, and 12 hours after surgery were significantly smaller in the 
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postoperative analgesia at least for 12 hours after scoliosis surgery. 
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1-1.5 mg/kg, and maintained with infusion of propofol 

and remifentanil. To decrease blood pressure, nicardipine 

was infused without any definite protocol. At the end of 

surgery, diclofenac suppository 50 mg was inserted, and 

subdermal infusion of fentanyl 25 µg/h was started and 

continued for 24 hours as a routine protocol. In the 

epidural group only, a direct epidural administration of 

0.375% ropivacaine about 1.5 mL/vertebra (maximum 20 

mL) was done by surgeon when epidural space was open 

during surgery. For postoperative rescue analgesia, 

intramuscular pentazocine 15 mg was administered when 

visual analog scale (VAS:0-10) became more than 5 with 

one hour interval according to the usual protocol. 

 

Consumption of propofol, remifentanil, nicardipine 

during surgery and pentazocine in postsurgical 24 hours, 

blood pressure, heart rate, and VAS were compared 

between the two groups. Statistical analysis was 

performed using factorial and repeated analysis of 

variance (ANOVA), and chi-square test. A P value less 

than 0.5 was considered to be statistically significant. 

 

3. RESULTS 

Demographic data were not different between the groups 

(Table 1). Consumption of remifentanil, nicardipine, and 

pentazocine were significantly smaller in the epidural 

group, but not of propofol (Table 2). Blood pressure at 

the end of anesthesia (Fig. 1), heart rate at 2, 6, 12, and 

24 hours after surgery (Fig. 2), and VAS at 0, 1, 2, 6, and 

12 hours after surgery (Fig. 3) were significantly smaller 

in the epidural group. Motor evoked potentials (MEP) 

disappeared at about 10 to 20 minutes after epidural 

ropivacaine administration in the epidural group. After 

surgery, no patients had loss of leg movements in both 

groups. 

 

Table 1. Demographic data. 

 Control group Epidural group 

Age (years) 26 ± 6 27 ± 6 

Gender (Male/Female) 5/5 6/4 

Height (cm) 162 ± 3 165 ± 11 

Body weight (kg) 60 ± 4 58 ± 6 

Duration of surgery (min) 309 ± 26 306 ± 31 

Number of vertebrals 10 ± 4 9 ± 6 

Blood loss (mL) 476 ± 88 477 ± 125 

mean ± standard deviation or number of patients 

 

Table 2: Anaesthetics and analgesics. 

 Control group Epidural group 

Propofol (mg/kg/h) 6.4 ± 0.4 6.0 ± 0.6 

Remifentanil (μg/kg/min) 0.45 ± 0.05 0.16 ± 0.02* 

Nicardipine (mg/h) 2.6 ± 0.6 1.6 ± 0.5* 

Pentazocine (mg/24h) 56 ± 14 30 ± 12* 

mean ± standard deviation, *: P < 0.05 vs. Control group 

 

Figure legends 

 
Figure 1: Systolic blood pressure. 



Nishiyama.                                  European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com     │     Vol 8, Issue 7, 2021.   │     ISO 9001:2015 Certified Journal     │ 

 

44 

Open circles show control group and closed circles show 

epidural group. Bars indicate standard deviation. *: P < 

0.05 vs. the value at time 0 +: P < 0.05 vs. control group. 

 

 
Figure 2: Heart rate. 

 

Open circles show control group and closed circles show 

epidural group. Bars indicate standard deviation. *: P < 

0.05 vs. the value at time 0 +: P < 0.05 vs. control group 

 

 
Figure 3: Visual analog scale (VAS). 

 

C, control group; E, epidural group; Open squares show 

25
th

 and 75
th

 percentile, solid squares show median, and 

bars indicate maximum and minimum. *: P < 0.05 vs. the 

value at time 0 +: P < 0.05 vs. control group. 

 

4. DISCUSSION 

This retrospective study showed that an epidural 

administration of 0.375% ropivacaine during surgery was 

effective for postoperative analgesia at least for 12 hours 

after scoliosis surgery. Many methods have been 

investigated to decrease postoperative pain in scoliosis 

surgery. Thoracolumbar dorsal ramus nerve block with 

0.2% ropivacaine was effective without any 

complications.
[6]

 However, they used 4 catheters, it might 

be complicated. Intrathecal morphine was effective in 

controlling pain for 16 hours postoperatively.
[7]

 In spine 

surgery, intrathecal administration might increase a risk 

of infection. Preoperative bilateral erector spinae plane 
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blocks with 0.25% bupivacaine and epinephrine were 

reported to be effective in postoperative analgesia in 

scoliosis surgery for about 48 hours.
[8]

 In comparison to 

these methods, the most often used is the intravenous 

PCA, then continuous epidural analgesia.
[4,5,9,10] 

 

Continuous epidural infusion of hydromorphone and 

bupivacaine had effective postoperative analgesia for 48 

hours in comparison with intravenous PCA with 

morphine in posterior spinal fusion surgery.
[11]

 

Intraoperative intrathecal morphine with post-operative 

epidural infusion of ropivacaine was safe and effective 

analgesic method for post-operative pain in comparison 

with intravenous PCA with morphine in scoliosis 

surgery.
[12]

 Continuous epidural 0.3% ropivacaine 4 -

10mL/h x 2 gave better postoperative analgesia, less 

nausea and vomit, and earlier return of bowel function 

than continuous intravenous morphine.
[3]

 However, Klatt 

et al
[5]

 reported that postoperative pain control in 

scoliosis surgery was equivalent in intravenous PCA with 

morphine and continuous epidural infusion of 

bupivacaine and fentanyl. Cassady et al.
[10]

 also showed 

that analgesic effects were not different between 

continuous epidural analgesia and PCA, while intestinal 

peristalsis recovered more rapidly with epidural analgesia. 

There were no differences in postoperative analgesia, 

oral intake, bowel sound, ambulation, and length of stay 

between epidural and intravenous analgesia.
[4]

 Our study 

did not compare epidural analgesia with subcutaneous 

fentanyl, but adding epidural ropivacaine was 

significantly effective at least for 12 hours after surgery. 

 

Sundarathiti et al. inserted epidural catheter before 

scoliosis surgery and used during and after surgery.
[13]

 

Placement of an epidural catheter in spine surgery raises 

concerns of an increased risk of wound infection and 

systemic absorption of analgesic medications.
[14]

 

Therefore, our surgeons do not want to have an epidural 

catheter. Sucato et al. showed that 13.1% of epidural 

analgesia stopped due to pain not controlled because of 

inadequate catheter placement.
[9]

 This high failure rate is 

also one of the reasons why our surgeons do not use an 

epidural catheter. This study has another concern of the 

risk of damaging epidural catheter during surgery. 

Yoshimoto et al.
[14]

 used single-shot epidural anesthesia 

with bupivacaine and morphine just before general 

anesthesia and removed epidural catheter after injection, 

i.e. before surgery. However, in such a case, we do not 

need to insert an epidural catheter. Single shot epidural 

injection is enough. 

 

We administered 0.375% ropivacaine to get anesthesia 

during surgery in these patients as test cases. MEP 

disappeared after administration of ropivacaine. This 

should be avoided to decrease nerve injury by surgical 

procedure. However, motor block was not observed after 

surgery in all patients. Continuous epidural 

administration of morphine with 0.125% bupivacaine or 

0.2% ropivacaine at 6 mL/h did not induce any changes 

in neurological function test.
[2]

 Sacral motor neuron 

function was kept when 0.125% bupivacaine or 0.2% 

ropivacaine was epidurally administered at 6 mL/h,
[2]

 

while Zaric et al. showed 0.25% bupivacaine or 0.2% and 

0.3% ropivacaine 10 mL/h induced motor block.
[15]

 In the 

report by Park et al., an epidural infusion of ropivacaine 

0.2% caused a transient motor block in 22% of 

patients.
[16]

 From these studies, ropivacaine should be 

administered as less than 0.2% not to block motor 

function. 

 

The postoperative analgesic effects of intraoperative 

epidural 0.375% ropivacaine continued at least for 12 

hours, but not 24 hours. We could not detect precise 

duration of analgesia because we did not have any data 

between 12 hours and 24 hours in this retrospective study. 

We need prospective study to find the duration of the 

effects of intraoperative epidural ropivacaine 

administration. In addition, like other studies,
[2,5,11] 

narcotics should be added to ropivacaine. 

 

An epidural administration of ropivacaine during 

scoliosis surgery might be useful, and we need further 

study to find optimal concentration and dose of 

ropivacaine and duration of analgesic effects. 
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