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Application of enhanced recovery after surgery concept in anesthetic management of patients undergoing
minimally invasive transforaminal lumbar interbody fusion

CHEN Yong, WANG Xiong, WANG Liangzhong, ZHANG Bixin, LI Kainan®
Department of Anesthesiology, Affiliated Hospital of Chengdu University, Chengdu 610036, Sichuan, China

[ Abstract | Objective To explore the effects of spinal anesthesia (SA) and general anesthesia (GA) under the
guidance of enhanced recovery after surgery (ERAS) concept on minimally invasive transforaminal lumbar interbody fusion
(MIS-TLIF) through a retrospective cohort study. Methods Perioperative data of 40 patients who underwent MIS-TLIF in
The Affiliated Hospital of Chengdu University from Jan. 2019 to Dec. 2021 were retrospectively analyzed, with 20 patients
in the SA group and 20 in the GA group. The operative time, intraoperative adverse events, postoperative adverse events,
postoperative hospital stay, numeric rating scale (NRS) pain score within 3 h in post-anesthesia care unit (PACU), opioid use,
and the time from admission to the first mobilization of patients were collected, and the differences between the 2 groups were
compared. Results There were no significant differences in the general data between the 2 groups (all £>0.05). Compared
with the GA group, patients receiving MIS-TLIF in the SA group had shorter total operating room time ([ 192.18 +18.09 ] min
vs[223.22+19.54 | min, P<<0.001), shorter time to leave operating room ([ 5.44+1.95 | min vs[9.94+1.28 | min, P<<0.001),
lower mean intraoperative heart rate ([ 67.39+7.44 | min ' vs[72.94%8.61 ] min_', P=0.035), lower mean intraoperative
arterial pressure ([ 78.38£9.88 ] mmHg vs [ 84.47£8.30 ] mmHg, P=0.041) (1 mmHg=0.133 kPa), lower NRS pain score
within 3 h in PACU ([3.81+£1.87 ] points vs [ 5.43£2.24 ] points, P=0.017), lower dose of opioid analgesics (morphine
sulfate) within 3 h in PACU ([5.36+1.71 ] mg vs [ 7.22+2.01 | mg, P=0.003), later time of the first use of analgesics after
operation ([58.11+20.19 ] min vs [45.58+17.16 ] min, P=0.041], and earlier time from admission to the first mobilization
([430.77£122.38 ] min vs [ 843.86495.44 ] min, P<<0.001 ]. There were no significant differences in total operation time,
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intraoperative blood loss, or postoperative hospital stay between the 2 groups (all >0.05). Conclusion AS can be used

for MIS-TLIF operation under the guidance of ERAS concept, and it can effectively reduce the operating room time and

postoperative pain, also with an earlier return to normal activities.

[ Key words ] spinal anesthesia; general anesthesia; minimally invasive surgery; transforaminal lumbar interbody

fusion; enhanced recovery after surgery
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Tab 1 General data of patients undergoing minimally invasive transforaminal lumbar interbody fusion in 2 groups

N=20
Index SA group GA group Statistic P value
Agelyear, x s 66.55+8.81 61.01+14.09 t=1.494 0.144
Gender, 1 (%) 7 =0.902 0.342
Male 11 (55.0) 8 (40.0)
Female 9 (45.0) 12 (60.0)
BMI/(kg*m ), x+s 29.59+5.29 28.75+5.56 t=0.493 0.625
Obesity, 7 (%) £=0417 0.519
Yes 9 (45.0) 7 (35.0)
No 11 (55.0) 13 (65.0)
Hypertension, 7 (%) 1 =2.667 0.102
Yes 10 (50.0) 5(25.0)
No 10 (50.0) 15 (75.0)
Diabetes mellitus, 7 (%) £=0.173 0.677
Yes 4 (20.0) 3(15.0)
No 16 (80.0) 17 (85.0)
OSAHS, n (%) £ =0.784 0.376
Yes 4 (20.0) 2 (10.0)
No 16 (80.0) 18 (90.0)
Decompression fixation segment, 7 (%) 7 =0.229 0.633
1 3(15.0) 2 (10.0)
2 17 (85.0) 18 (90.0)
ASA classification, 7 (%) 2 =0.902 0.342
I 11 (55.0) 8 (40.0)
I 9 (45.0) 12 (60.0)

SA: Spinal anesthesia; GA: General anesthesia; BMI: Body mass index; OSAHS: Obstructive sleep apnea-hypopnea syndrome;

ASA: American Society of Anesthesiologists.
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Tab 2 Perioperative indexes of patients undergoing minimally invasive transforaminal lumbar interbody

fusion in 2 groups

n=20,x+ts

Index SA group GA group t value P value

Total operating time/min 172.55+18.35 179.82+14.92 —1.376 0.177
Total operating room time/min 192.18+18.09 223.22+19.54 —5.214 <<0.001
Time to leave operating room/min 5444195 9.94+1.28 —8.618 <0.001
Mean intraoperative arterial pressure/mmHg 78.381+9.88 84.4748.30 —2.111 0.041
Mean intraoperative heart rate/min 67.39+7.44 72.94+8.61 —2.184 0.035
Intraoperative blood loss/mL 62.53+13.18 59.48+14.16 0.367 0.486
NRS pain score within 3 h in PACU 3.81+1.87 543+2.24 —2.443 0.017
Opioid analgesics (MS) within 3 h in PACU/mg 536+1.71 7.22+2.01 —3.153 0.003
Time of first use of analgesics after operation/min 58.11£20.19 45.58+17.16 2.115 0.041
Time from admission to the first mobilization/min 430.77+122.38 843.861-95.44 —11.904 <<0.001
Postoperative hospital stay/h 72.76+26.33 79.934+24.57 —0.893 0.378

1 mmHg=0.133 kPa. SA: Spinal anesthesia; GA: General anesthesia; PACU: Post-anesthesia care unit; NRS: Numeric rating

scale; MS: Morphine sulfate.

(A)

A (B)
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Fig1 Preoperative, intraoperative, and postoperative imaging data of patients undergoing minimally invasive

transforaminal lumbar interbody fusion under spinal anesthesia

The patient (69 years old, female) underwent endoscopic L, s disc removal, spinal nerve root decompression and release, cage

interbody fusion, and percutaneous pedicle screw fixation under spinal anesthesia. The operation was successful. A: X-ray, CT and

MRI examinations showed lumbar degenerative changed; the posterior center of the L, s disc was prolapsed to the left, the dural sac

was clearly compressed, and the spinal canal was narrow. B: After spinal anesthesia, the disc was removed under endoscope, the

endplate was treated, the fusion device was placed, and the incision was sutured. C: Postoperative X-ray review showed that the screw

and fusion device were in good position. CT: Computed tomography; MRI: Magnetic resonance imaging.
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Fig 2 Intraoperative and postoperative imaging data of patients undergoing minimally invasive transforaminal
lumbar interbody fusion under general anesthesia
The patient (72 years old, female) with Ls-S, disc herniation, lumbar spondylolysis of Ls pedicle with true spondylolisthesis, lumbago
with right lower limb pain and numbness underwent minimally invasive transforaminal lumbar interbody fusion decompression and
fusion fixation under general anesthesia. A: For disc removal under general anesthesia, a cage interbody fusion cage was placed in the

Ls-S, intervertebral space for bone graft fusion; B: For intraoperative endoscopic disc removal, hyperemia and edema after decompression

of the right nerve root of S;; C, D: Anteroposterior and lateral positions of the C-arm lumbar spine under general anesthesia.
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