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Continuous morphine-only epidural infusion at the 

mid-thoracic level may be helpful to mitigate pain 

after lumbar spine surgery, ensuring the catheter is 

remote to the surgical site
BACKGROUND
• Spinal surgery that involves fusion is very painful procedure1

• Continuous epidural local anesthetic infusion via an epidural catheter 
placed through the surgical site is an effective analgesic option 
postoperatively;2 however, there is a risk of surgical site infection 
associated with the epidural catheter

• Morphine administered to the epidural space is absorbed into the 
cerebrospinal fluid and produces analgesic effects regardless of the 
spinal level of catheter placement3

• We predict that continuous epidural morphine-only infusion should 
provide good postoperative analgesia after spine surgery, even with an 
epidural catheter placed remote to the surgical site

METHODS
STUDY DESIGN

Retrospective comparative study (Research Ethics Committee approval 
number: 2024308)

PARTICIPANTS
Patients who underwent lateral lumbar interbody fusion (LLIF)* and 
percutaneous pedicle screw (PPS) under general anesthesia at Kansai 
Medical University Medical Center
*LLIF includes extreme lateral interbody fusion (XLIF) and oblique lateral 
interbody fusion (OLIF) 

EXPOSURE
Patients who received epidural morphine-only infusion for 
postoperative analgesia after LLIF+PPS from January to June in 2024

CONTROL
Patients who received IV fentanyl infusion for postoperative analgesia 
after LLIF+PPS from January to June in 2023

OUTCOME
Primary outcome
• NRS for rest pain on the morning of the postoperative day (POD) 1
Secondary outcomes
• NRS for pain during movement on POD1 morning
• Intraoperative remifentanil and fentanyl doses
• Supplemental analgesic use within 24 hours postoperatively
• Incidence of postoperative nausea and vomiting
• Incidence of pruritus
• Complications related the epidural catheters
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Fig. 2 X-ray after surgeryFig. 1 Incisions and catheter positions

General anesthesia
(Desflurane + remifentanil IV infusion + fentanyl IV boluses)

Surgery

Epi morphine: 2-3 mg/25 h

IV fentanyl: 25 μg/25 h

Epidural catheterization at T6-11
Test-dose 1% lidocaine: 3 ml

Epi morphine bolus: 2-4 mg

Evaluation
POD1 morning

OR

Fig. 4 Time course of perioperative pain management

Fig. 3 Different approaches for lumbar interbody fusion
(Cited from Ref. #4 and modified)
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Pain at rest on POD1 morning

Fig. 5 NRS for rest pain on POD1 morning

P <0.01

DISCUSSION
• Continuous epidural morphine-only infusion significantly reduced rest pain 24 

hours after LLIF and PPS (difference in median [95% CI]: 4 [1–4]) compared to 
IV fentanyl infusion

• Patients receiving the epidural morphine infusion experienced pruritus 
significantly more often than those receiving IV fentanyl infusion

• Morphine (a hydrophilic opioid) administered into the epidural space 
eventually diffuses into the intrathecal space3

• Morphine circulating in the cerebrospinal fluid (CSF) produces analgesic 
effects regardless of the spinal level of injection3

• Nordberg et al.5 reported that the concentration of morphine in CSF after 6 
mg epidural morphine injection reached a maximum level in CSF after 135 ± 
40 minutes and its terminal elimination half-life was 239 ± 10 minutes

• LLIF and PPS may be a good indication for epidural morphine infusion since 
these procedures do not manipulate the spinal canal, keeping its anatomy, 
including the epidural space, intact4

• Ensuring the epidural catheter is remote to the surgical area may be beneficial 
to prevent the surgical site infection caused by the catheter

RESULTS

• No other complications related to the epidural morphine infusion, such as 
respiratory depression, bleeding, and infection, were observed 


