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Background: There have been few studies comparing the adjacent segmental diseases (ASD) of minimally invasive and open 

transforamianl lumbar interbody fusion (TLIF) for more than 10 years, this study is thought to be meaningful. 

 

Purpose: To compare radiologic and clinical ASD after TLIF with minimally invasive and open surgery. 

 

Materials and methods: One spine surgeon and one radiology doctor reviewed the completed medical records and radiographic 

data of 148 patients who had undergone TLIF by one surgeon at an institution. 106 patients undergone minimally invasive 

method TLIF (MI TLIF) and 42 patients undergone open method TLIF (Open TLIF). ASDs after TLIF were classified and 

analyzed by radiologic and clinical factors. In addition, the time of reoperation due to ASD was compared. We analyzed data 

with paired T-test, Chi-square test and Linear mixed model. 

 

Results: Anlyzing at the location of ASD, in the case of MI TLIF, 36 patients with cephalad ASD, and 8 patients with caudal ASD. 

Total 44 patients (41.5%) showed ASD after MI TLIF. In open TLIF, 16 patients with cephalad ASD and 9 patients with caudal 

ASD showed ASD in a total of 25 patients (59.5%). The radiologic type of ASD after MI TLIF was instability in 23 patients, 

spondylolisthesis in 9 patients, and disc degeneration in 12 patients. ASD after open TLIF had instability in 7 patients, 

spondylolisthesis in 7 patients, and disc degeneration in 11 patients. After MI TLIF, 16 patients with ASD showed back pain and 

13 patients showed radiculopathy. After open TLIF, 21 patients with ASD showed back pain and 3 patients whoed radiculopathy. 

Reoperation after ASD in MI TLIF was 10 patients (9.4%), Open TLIF was 7 patients (16.7%). 

 

Conclusion: When analyzing follow-up data for 10 years, the incidence of radiologic and clinical adjacent segmental diseases 

was less in minimal invasive TLIF than in open TLIF. 

 

Abstract No. 2  
Optimization Of Posterior Fixation In Thoracolumbar Burst Fracture: A Finite Element Study 

Kuo-Yuan Huang1, Chia-En Wong2,†, Hsuan-Teh Hu3,4,†, Cho-Hsuan Tsai3, Jun-Liang Li5 and Chin-Chiang Hsieh6 

Department of Orthopedics, National Cheng Kung University Hospital, College of Medicine, National Cheng Kung University, 

Tainan, Taiwan 

 

Background: The management of thoracolumbar burst fractures remains challenging. Posterior instrumentation with pedicle 

screws and rods has been the most widely accepted method for surgical stabilization since it involves rigid fixation of all three 

columns of the spine. However, there was still no guideline or standard for the selection of the optimal posterior fixation strategy 

for TL burst fracture.  

 

Objective/Aim: We aimed to compare the biomechanical properties of posterior fixation constructs in L1 burst fracture and their 

mechanical burden in order to guide the selection of optimal surgical strategy in clinical practice. 

 

Methods: Finite element model of T10-L3 was established. The middle thirty percent of the L1 vertebral body was removed to 

mimic A3 type of vertebral burst fracture. Four different surgical strategies were simulated. Parameters including range of 

motion, L1 vertebral height, stress and strain energy in the constructs were analyzed in flexion, extension, lateral bending and 

axial rotation. 

 

Results: Posterior fixation stabilized the thoracolumbar spine. All constructs decreased the range of motion of the thoracolumbar 

spine in extension, lateral bending, and rotation but increased the motion in flexion compared to the intact model. All constructs 

had comparable range of motion and vertebral height preservation in the fractured level. Comparisons suggested that constructs 

with one-level fixation inferior to the fractured level (U1L1, U2L1) had better performance in restoring physiological spinal motion 

and constructs with two-level fixation superior to the fractured level(U2L1, U2L2) had less stress and strain energy in the pedicle 

screws. 

 

Conclusion: Our results suggested that U2L1 had the best performance in restoring physiological motion with lower susceptibility 

to implant failure. Although short segment fixation may be sufficient to provide fixation, U1L1 might be at higher risks of implant 

failure. However, it should be noted that both U2L1 and U1L1 resulted in hypermobility in the L2-3 level and may accelerate L2-3 

degeneration. 

 

 



 

Abstract No. 3  
Anatomy Study And Clinical Application Of Minimally Invasive Anterior Lumbar Retroperitoneal Approach 

Baoshan XU 

Department of Minimally Invasive Spine Surgery, Tianjin Hospital, Tianjin, China 

 

Objective: To explore the ideal method of minimally invasive anterior lumbar extraperitoneal approach.  

 

Methods: 1) Autopsy: the extraperitoneal space and peritoneal characteristics were observed in 21 adult embalmed cadavers. 2) 

100 adult abdominal CT were collected to measure the distance between the extraperitoneal fat of anterior abdominal wall and 

the rectus abdominis and the anterior midline. 150 adult lumbar MRI were collected to measure the distance between the 

anterior great vessels and the anterior midline of the intervertebral disc. 3) Clinical application in 56 cases of ALIF, L2~L4 in 8 

cases was performed by left rectus abdominis oblique incision, and L4~S1 in 48 cases was performed by median left transverse 

incision.  

 

Results: 1) Autopsy: the posterior sheath of rectus abdominis adhered to the peritoneum, the peritoneum gradually thickened 

from the outer edge of the sheath of rectus abdominis and extraperitoneal fat appears. L4~S1 could be exposed distal to the 

arcuate line, the posterior side of rectus abdominis was extraperitoneal fat. L5S1 was between the right common iliac artery and 

the left common iliac vein, and the sympathetic nerve was to the left. 2) Extraperitoneal fat appeared 36.2 ± 9.9mm, 35.2 ± 

11.6mm and 27.6 ± 11.2mm away from the outer edge of rectus abdominis at L2-3, L3-4 and L4-5 segments, and reached the 

midline at L5S1 segment. The left edge of abdominal aorta was 14.9 ± 5.1mm, 13.9 ± 4.6mm and 19.7 ± 5.9mm away from the 

midline at L2-3, L3-4 and L4-5 level.  

 

Clinical application: 76 patients were successfully and fully exposed by small incision through extraperitoneal approach.  

 

Conclusion: L2~L4 can be exposed with supine position and oblique incision next to the left rectus abdominis muscle, and 

L4~S1 with French position and median left transverse incision. 

 

Abstract No. 4  
Microscopic Assisted Minimally Invasive Anterior Lumbar Discectomy And Zero-profile Fusion For Lumbar 

Degenerative Disease 

Baoshan XU 

Department of Minimally Invasive Spine Surgery, Tianjin Hospital, Tianjin, China 

 

Objective: To evaluate the value of microscopic assisted minimally invasive anterior lumbar discectomy and fusion（ALDF.  

 

Methods: 41 cases of lumbar degenerative disc disease (DDD) were operated, including disc herniation with Modic changes in 7 

cases, stenosis with instability in 16 cases and spondylolisthesis in 18 cases. The involved level included L23 1 case, L34 3 

cases, L2-4 1 cases, L45 17 cases and L5S1 19 cases. A 8cm incision was taken that was pararectus for L2-4 and transverse 

for L4-S1, the disc was exposed via extraperitoneal approach, the intervertebral space was released and distracted, a self made 

anterior lumbar distractors were designed to maintain the distraction. Under microscopy, the herniation and osteophyte were 

removed for sufficient decompression. A suitable self-anchoring cage filled with allograft and enriched autologous bone marrow 

stem cells was implanted, anchoring plates was knocked into the vertebral bodies under fluoroscopic guidance. The patients 

were followed up for 12 to 30 months.  

 

Results: Operation was performed successfully in all the patients, operation time was 70-120min with an average of 90min; 

intraoperative blood loss was 15-70 mL with an average of 30mL. No severe complication such as nerve and blood vessel injury 

occurred. During follow-up, VAS decreased from 6.4±2.3 to 1.1±0.9, ODI decreased from 44.9%±16.9% to 5.8%±4.7%. X-ray 

showed recovery of spinal sequence and allograft fusion, without obvious displacement of cage. Interverbral height recovered 

from 7.2 ± 2.8mm to 12.1 ± 2.1mm and intervertebral lordosis recovered from 6.9° ± 4.8 to 10.1° ± 4.6. For 18 patients of 

spondylolisthesis, the slippage recovered from 16.6% ± 9.3% to 7.6% ± 5.3%, with an average improvement of 54.2%.  

 

Conclusion: Microscopic assisted minimally invasive ALDF can provide sufficient decompression and zero-profile fusion with 

satisfactory results during short-term follow-up.  

 

Abstract No. 5  
Repair Of Defects After Lumbar Discectomy With Autologous Bone Marrow Mesenchymal Stem Cells And Annular 

Suture 

Baoshan XU 

Department of Minimally Invasive Spine Surgery, Tianjin Hospital, Tianjin, China 

 

Objective: To evaluate the safety and validity of enriched autologous bone marrow mesenchymal stem cells (BMSCs) and 

annular suture for repairing defect after lumbar discectomy.  

 



 

Methods: 89 patients with lumbar disc herniation underwent discectomy with mobile microendoscopic discectomy. Discectomy 

group: 26 cases; suture group: 32 cases received annular suture after discectomy; BMSCs+suture group: 31 cases received 

intradisc transplantation of gelatin sponge particles enriched with autologous BMSCs and annular suture after discectomy. There 

were no significant differences in VAS, ODI, Pfirrmann classification, disc height and degree of herniation among the groups.  

 

Results: Operation time: 35-55 min. 83 cases were followed up for 2-3 years, VAS and ODI scores decreased significantly after 

operation in all patients. At final follow-up, the VAS improvement rate of BMSCs+suture group (80.2 ± 7.9%) was higher than 

discectomy group (71.3 ± 8.9%) and suture group (70.2 ± 6.9%); the ODI improvement rate of BMSCs+suture group (65.6 ± 

8.8%) was higher than discectomy group (57.8 ± 8.1%) and suture group (59.9 ± 5.5%). Pfirrmann grade of disc increased 0.7 in 

discectomy group, 0.5 in suture group, while it did not increased significantly in BMSCs+suture group and BMSCs group, the 

progress of Pfirrmann grade in BMSCs+suture group and BMSCs group were lighter than discectomy group and suture group. 

The loss rate of disc height in BMSCs+suture group (17.2% ± 4.3%) was less than discectomy group (29.3% ± 6.3%) and suture 

group (20.6% ± 5.7%); and suture group was less than discectomy group. The degree of herniation was reduced by more than 

50% in all groups, while 1 case in discectomy group had herniation without clinical symptoms.  

 

Conclusion: Autologous BMSCs and annulus suture are safe and effective in repairing the defect after lumbar discectomy, which 

may help to slow down the degeneration of intervertebral disc.  

 

Abstract No. 6 

Does Stopping At C7 In Long Posterior Cervical Fusion Accelerate The Symptomatic Breakdown of Cervicothoracic 

Junction? 

Dong-Ho Lee; Jong-Min Baik 

Department of Orthopaedic Surgery, Gil Medical Center, Gachon University College of Medicine, Korea 

 

Background: Since the cervicothoracic junction (CTJ) represents a unique region that shifts from the mobile lordotic cervical 

spine to the rigid kyphotic thoracic spine. While many surgeons commonly recommend extending cervical fusion into the 

thoracic spine to protect the adjacent levels, we did not find any direct evidence to support this procedure. 

 

Objective: To compare the clinical and radiological outcomes between patients with long posterior cervical fusion (PCF) in which 

fusion stopped at C7 versus patients in which fusion crossed the cervicothoracic junction (CTJ). 

 

Methods: The patients were divided into 2 groups on the basis of the lower-most instrumented vertebra (LIV); C7 group patients 

(n=25) and upper thoracic (UT) group (n=21). We analyzed the visual analogue scale of arm/neck pain, Japanese Orthopedic 

Association (JOA) score, and neck disability index (NDI). And we also measured the following parameters: (1) pseudomotion of 

fused segments; (2) C2–C7 sagittal vertical axis; (3) T1 slope; and (4) C2–C7 lordosis. 

 

Results: Arm and neck pain were similar in both groups pre- and postoperatively. Interestingly, mean postoperative NDI score in 

the UT group was significant worse when compared with the C7 group (9.7±4.6 vs. 14.2±3.7, p=0.006). Although UT patients 

had longer fusion levels, the fusion rates were not significantly different between the C7 and UT groups (96.0% vs. 90.5%; 

p=0.577). The radiographic parameters did not show any significant differences between the groups at final follow-up. 

 

Conclusion: Our study demonstrates that multi-level PCF stopping at C7 does not negatively affect C7-T1 segment failure, 

fusion rate, neck pain, neurologic outcomes, and global sagittal alignment of the cervical spine. Hence, it is unnecessary to 

extend the long PCF levels caudally across the healthy CTJ for fear of development of adjacent segmental disease (ASD) at the 

C7-T1 segment. 

 

Abstract No. 7 

Remodeling Pattern Of Spinal Canal After Full Endoscopic Uniportal Lumbar Endoscopic Unilateral Laminotomy For 

Bilateral Decompression: One Year Repetitive MRI And Clinical Follow Up Evaluation 

Pang Hung Wu; Hyeun Sung Kim 

Ng Teng Feng General Hospital, Singapore 

 

Background: There is limited literature on spinal canal remodeling after decompression. 

 

Objective: Evaluation of the spinal canal dimension changes upon repetitive postoperative MRI and clinical evaluation after 

Uniportal Lumbar Endoscopic Unilateral Laminotomy For Bilateral Decompression and correlate with clinical significance.  

 

Methods: Clinical visual analog scale, Oswestry Disability Index, McNab’s criteria evaluation and MRI evaluation of the axial cut 

spinal canal area of upper end plate, mid disc and lower end plate were performed for patients underwent single level Uniportal 

Lumbar Endoscopic Unilateral Laminotomy For Bilateral Decompression. From evaluation of the axial cut MRI, 4 types of pattern 

of remodeling were identified: type A: continuous expanded spinal canal, type B: restenosis with delayed expansion, type C: 

progressive expansion and type D: restenosis.  

 

 



 

Result: 126 patients with single level single level Uniportal Lumbar Endoscopic Unilateral Laminotomy For Bilateral 

Decompression were recruited with minimum follow up of 26 months. 36 type A, 50 type B, 30 type C and 10 type D patterns of 

spinal canal remodeling were observed. All 4 types of patterns of remodeling had statistically significant improvement in VAS at 

final follow up compared to preoperative state with type A (5.59 ± 1.58), B (5.58 ± 1.71), C(5.58 ± 1.71) and D(5.27 ± 1.68) , 

p<0.05. ODI was significantly improved at final follow up with type A (49.19 ± 10.51), B (50.00 ± 11.29), C (45.60 ± 10.58) and D 

(45.60 ± 10.58), p<0.05. Significant MRI axial cut increment of spinal canal area found at upper endplate at postoperative day 

one and one year with type A (39.16 ± 22.73; 28.00 ± 42.57) mm2, B (47.42 ± 18.77; 42.38 ± 19.29) mm2, C (51.45 ± 18.16; 

49.49 ± 18.41) mm2 and D (49.10 ± 23.05; 38.18 ± 18.94) mm2, respectively, p<0.05. Similar significant increment was found at 

mid-disc at postoperative day one, 6months and one year with type A (55.16 ± 27.51; 37.23 ± 25.88; 44.86 ± 25.73) mm2, B 

(72.83 ± 23.87; 49.79 ± 21.93; 62.94 ± 24.43) mm2, C (66.85 ± 34.48; 54.92 ± 30.70; 64.33 ± 31.82) mm2 and D (71.65 ± 16.87; 

41.55 ± 12.92; 49.83 ± 13.31) mm2 and lower endplate at postoperative day one and one year with type A (49.89 ± 34.50; 41.04 

± 28.56) mm2, B (63.63 ± 23.70; 54.72 ± 24.29) mm2, C (58.50 ± 24.27; 55.32 ± 22.49) mm2 and D (81.43 ± 16.81; 58.40 ± 

18.05) mm2at postoperative day one and one year respectively, p< 0.05.  

 

Conclusion: After full endoscopic lumbar decompression, despite achieving sufficient decompression immediately 

postoperatively, varying severity of asymptomatic restenosis was found in postoperative six months MRI without clinical 

significance. Further remodeling with varying degree of increment of spinal canal area occurs at postoperative one year with 

overall good clinical outcomes.  

 

Abstract No. 8 

Single-level Endoscopic TLIF Has Decreased Operation Duration, Blood Loss And Hospital Stay While Achieving 

Similar 1-year Outcomes Compared To Conventional MIS-TLIF In An Asian Population 

David Shaoen Sim, Craigven Hao Sheng Sim, Ayyasarshan Kasivanaath, Lei Jiang, Zhixing Marcus Ling 

Singapore General Hospital, Singapore 

 

Background: Endoscopic minimally invasive transforaminal lumbar interbody fusion(E-TLIF) is a novel technique with smaller 

skin incision and decreased soft tissue disruption compared to conventional minimally invasive transforaminal lumbar interbody 

fusion(MIS-TLIF). E-TLIF was performed via a uniportal transforaminal approach under general anaesthesia and 

neuromonitoring. There is limited literature evaluating E-TLIF in Asians with smaller surface area for interbody fusion. 

 

Objective/Aim: This study presents a single-surgeon experience comparing 1-year outcomes of E-TLIF versus MIS-TLIF in an 

Asian population. 

 

Methods: Retrospective review was conducted on consecutive patients who underwent single-level E-TLIF or MIS-TLIF by a 

single surgeon from 2018 to 2021 with 1-year follow up. Inclusion criteria for both procedures were degenerative disc disease 

with grade I or II spondylolisthesis and mild to moderate central canal stenosis. Patients with severe central canal stenosis were 

excluded. This study evaluated inpatient details including operation duration, blood loss, length of hospital stay(LOS). Patient 

reported outcomes analysed were visual analogue score(VAS) for lower back pain, North American Spine Society Neurogenic 

Symptom Score(NSS) and Oswestry Disability Index(ODI). Postoperative radiographic parameters were also assessed. 

 

Results: 12 E-TLIF and 34 MIS-TLIF patients were included. Both groups were similar in age, BMI and gender. E-TLIF had 

shorter operation duration(165±15vs259±43minutes for E-TLIF and MIS-TLIF group, respectively;p<.001), reduced blood 

loss(83±75vs181±225mL;p=.033) and decreased LOS(1.8±0.9vs4.7±2.9days;p<.001) compared to MIS-TLIF. There was no 

significant difference in 1-year postoperative VAS(1.1±2.0vs0.9±1.9;p=.776), NSS(9.5±12.7vs10.7±12.3;p=.826) and 

ODI(22.0±10.1vs14.8±11.9;p=.130). No complications were recorded for E-TLIF while MIS-TLIF had a case of dura tear and 

another case of Meralgia paresthetica. There was no cage subsidence or implant loosening for both groups. Radiographic 

evidence of fusion was observed at 1-year for all patients. 

 

Conclusion: 1-year results demonstrate that E-TLIF can be safe, efficacious and achieve similar results to MIS-TLIF with 

decreased surgical morbidity in an Asian population. 

 

Abstract No. 9 

Usefulness Of Atelocollagen In Bone Graft In Spinal Posterolateral Fusion (Prospective Controlled Trial Results, In  

Terms Of Validity And Saftey) 

Young-Yul Kim, Kwang-Hyun Cho, Eung-Sik Kim 

 

Purpose: To evaluate the safety and validity of atelocollagen in the posterolateral fusion (PLF) surgery by using prospective 

controlled clinical trial.  

 

Methods: From 2013 to 2015, study was conducted on patients who would undergo PLF due to spinal disease with a total of 

20 voluntary consent in two different hospitals by 2 surgeons.  Exclusion criteria was prepared and evaluated by a CT 

immediately and 6, 12 months after surgery and evaluate with bone mass volume comparison.  We performed evaluation of x-

ray with Brantigan & Steffee and Modified Lenke evaluations.  Bone SPECT CT were evaluated by hot spot Max calculation by 

two observers other than the surgeons.  The data on the validation assessment were based on the main analysis of the FAS 



 

group and additional mITT group was performed to evaluate the validity conservatively.  The primary validation variable was 

set to the bone mass volume of CT, and the evaluation of x-ray and SPECT CT was performed as the secondary validation 

variable. 

 

Results: After surgery, no differences were observed between the two groups on x-rays in three, six or twelve months.  An 

increase in bone volume could be observed at the insertion of atelocollagen in CT for one week, six months, and twelve 

months after surgery.  More osteoblastic activity around the bone graft with atelocollagen was observed in SPECT CT, which 

was performed three months after surgery.  There are no safety issues in these studies. 

 

Conclusion: Atelocollagen was considered a useful substitute for bone grafting substitute materials. 

 

Abstract No. 10 

Postoperative Spinal Infection Following Invasive Dental Procedure And The Effect Of Antibiotic Prophylaxis 

Sahyun Sung, Ji-Won Kwon, Soo-Bin Lee, Seong-Hwan Moon, Byung Ho Lee 

Department of Orthopedic Surgery, College of Medicine, Ewha Womans University Seoul Hospital, Seoul, South Korea 

 Yung Park; Jae-Won Shin; Department of Orthopedic Surgery, National Health Insurance Service Ilsan Hospital, Goyang, Korea 

 Sub-Ri Park; Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea 

 

Background: Since invasive dental procedure causes temporary bacteremia, antibiotic prophylaxis is recommended in patients 

with prosthetic cardiac valves who are at high risk of developing endocarditis. However, there are few studies on the risk of 

postoperative spinal infection following dental procedure and the effectiveness of antibiotic prophylaxis. Some experts 

recommended avoiding dental procedure until 3 months after spinal surgery, and administering prophylactic antibiotics if 

necessary. However, these recommendations have not been proven in clinical studies.  

 

Objective/Aim: To identify invasive dental procedures as a risk factor for postoperative spinal infection and evaluate the 

effectiveness of antibiotic prophylaxis. 

 

Methods: We analyzed 229,235 patients who underwent spinal fusion or fixation from 2010 to 2017 using the Health Insurance 

Review and Assessment Service (HIRA) data. The incidence of spinal infection 2 years after surgery was determined. Invasive 

dental procedures as a risk factor for PSI and the effects of antibiotic prophylaxis during this period were also analysed. Time 

dependent cox regression analysis was performed to identify risk factors for postoperative spinal infection. 

 

Results: A total of 15,346 patients (6.69%) were diagnosed with PSI. It was found that advanced age, male sex, and a high 

Charlson Comorbidity Index were risk factors for PSI. The risk of PSI did not increase following dental procedures (adjusted 

hazard ratio [HR] 0.850; 95% confidence interval [CI], 0.793–0.912) and was not affected by antibiotics (adjusted HR 1.097; 95% 

CI, 0.987–1.218). Patients who received dental treatment as early as 3 months after spinal surgery had the lowest risk of 

postoperative infection (adjusted HR 0.869; 95% CI, 0.795–0.950). 

 

Conclusions: Invasive dental procedure does not increase the risk of postoperative spinal infection and antibiotic prophylaxis 

before dental procedure does not affect to prevent spinal infection.  

 

Abstract No. 11 

Comparison Of Minimal Invasive Versus Biportal Endoscopic Transforaminal Lumbar Interbody Fusion For Single-level 

Lumbar Disease 

Ju Eun Kim 

Himnaera Hospital, Busan, South Korea 

 

Study design: Retrospective study. 

 

Objective: The authors aimed to compare the clinical outcomes of biportal endoscopic transforaminal lumbar interbody fusion 

(BE-TLIF) with those of minimally invasive transforaminal lumbar interbody fusion (MI-TLIF) using a microscope. 

 

Summary of background data: Lumbar spinal fusion has been widely performed for various lumbar spinal pathologies. Minimally 

invasive transforaminal interbody fusion using a tubular retractor under a microscope is a method of achieving fusion while 

reducing soft tissue injury. Recently, several studies have reported minimally invasive techniques for lumbar discectomy, 

decompression, and interbody fusion using biportal endoscopic spinal surgery. 

 

Materials and methods: This retrospective study included 87 patients who underwent single-level TLIF for degenerative or 

isthmic spondylolisthesis between 2015 and 2018. Thirty-two and 55 patients underwent BE-TLIF (group A) and MI-TLIF (group 

B), respectively. Visual Analogue Scale scores of the back and leg and Oswestry Disability Index were collected perioperatively. 

Further, data regarding perioperative complications, including length of hospital stay, time to ambulation, and fusion rate, were 

collected. 

 

 



 

Results: The Visual Analogue Scale score at 2 weeks and 2 months postoperatively was significantly lower in group A 

(P=0.001). All other clinical scores showed improvement with no significant difference between the 2 groups (P>0.05). The 

difference in the fusion rates between group A (93.7%) and group B (92.7%) were not significant (P=0.43). 

 

Conclusions: Because BE-TLIF yieldeds lesser early postoperative back pain than did MI-TLIF, it may allow early ambulation 

and a shorter hospitalization period. BE-TLIF may be a viable alternative to MI-TLIF in patients with degenerative or isthmic 

spondylolisthesis with superior clinical results in the early postoperative period. 

 

Abstract No. 12 

Learning Curve And Clinical Outcome of Biportal Endoscopic-Assisted Lumbar Interbody Fusion 

Ju Eun Kim 

Himnaera Hospital, Busan, South Korea 

 

Background: Interbody fusion is a common surgical technique for diseases of the lumbar spine. Biportal endoscopic-assisted 

lumbar interbody fusion (BE-LIF) is a novel minimally invasive technique that has a long learning curve, which can be a barrier 

for surgeons.  

 

Aim: We analyzed the learning curve in terms of operative time and evaluated the outcomes of BE-LIF. 

 

Method: A retrospective study of fifty-seven consecutive patients who underwent BE-LIF for degenerative lumbar disease by a 

single surgeon from January 2017 to December 2018 was performed. Fifty patients underwent a single-level procedure, and 7 

underwent surgery at two levels. The mean follow-up period was 24 months (range, 14-38). Total operative time, postoperative 

drainage volume, time to ambulation, and complications were analyzed. Clinical outcome was measured using the Oswestry 

Disability Index (ODI), Visual Analog Scale (VAS) score for back and leg pain, and modified Macnab criteria. The learning curve 

was evaluated by a nonparametric regression locally weighted scatterplot smoothing curve. Cases before the stable point on the 

curve were designated as group A, and those after the stable point were designated group B.  

 

Result: Operative time decreased as the number of cases increased. A stable point was noticed on the 400th day and the 34th 

case after the first BE-LIF was performed. All cases showed improved ODI and VAS scores at the final follow-up. Overall mean 

operative time was 171.74 ± 35.1 min. Mean operative time was significantly lower in group B (139.7 ± 11.6 min) compared to 

group A (193.4 ± 28.3 min). Time to ambulation was significantly lower in group B compared to group A. VAS and ODI scores 

did not differ between the two groups.  

 

Conclusion: BE-LIF is an effective minimally invasive technique for lumbar degenerative disease. In our case series, this 

technique required approximately 34 cases to reach an adequate performance level. 

 

Abstract No. 13 

Ten-year Outcomes Of Minimally Invasive Versus Open Transforaminal Lumbar Interbody Fusion In Patients With 

Single-level Lumbar Spondylolisthesis 

Ji-Won Kwon1, Yung Park 1,2, Byung Ho Lee1, Joong-Won Ha1,2, Shin Jae-won2, Soo-Bin Lee4, Sahyun Sung3, Sub-ri Park1, 

Kyung-Soo Suk1, Seong-Hwan Moon1, Hak-Sun Kim1,  
1Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Republic of Korea 
2Department of Orthopedic Surgery, National Health Insurance Service Ilsan Hospital, Goyang, Republic of Korea 
3Department of Orthopedic Surgery, College of Medicine, Ewha Womans University Seoul Hospital, Seoul, Korea 
4Department of Orthopedic Surgery, Catholic Kwandong University International St. Mary's Hospital, Incheon, Korea 

 

Background: Few studies have compared 10-year outcomes between minimally invasive and open transforaminal lumbar 

interbody fusion (TLIF).  

 

Objective/Aim: This study aimed to investigate the clinical and radiological results of minimally invasive (MI) versus open TLIF in 

patients with single-level lumbar spondylolisthesis over a 10-year follow-up period. 

 

Methods: We reviewed retrospectively collected outcome data from patients with single-level lumbar spondylolisthesis who 

underwent TLIF procedures with a minimally invasive (n=108) or open (n=53) approach from 2003 to 2009. Fifty-two (48%) and 

31 (58%) patients in the MI-TLIF and open TLIF groups completed the 10-year follow-up, respectively. Clinical outcomes 

included the Oswestry Disability Index (ODI) scores and visual analog scale (VAS) scores for back/leg pain at baseline and at 2, 

5, and 10 years postoperatively. The radiographic fusion rate and incidence of secondary surgery due to adjacent segment 

disease were assessed at 2, 5, and 10 years postoperatively.  

 

Results: Intraoperative blood loss and length of hospitalization were significantly lower in the MI group (p=0.004, p<0.001) than 

in the open group. At 2 years postoperatively, the ODI (p<0.001) and VAS scores for back/leg pain (p=0.002, p=0.002) were 

significantly lower in the MI-TLIF group than in the open TLIF group. At 5 years postoperatively, the MI-TLIF group exhibited 

significantly lower VAS scores for leg pain than the open TLIF group (p=0.018). No significant differences were found in the VAS 

scores for back/leg pain or ODI scores between the two groups at 10 years postoperatively. Radiographic fusion rates (86.5% vs 



 

87.1%, p=0.942) and prevalence of secondary surgery due to adjacent segment disease (13.0% vs 9.4%, p=0.514) were not 

significantly different between the two groups at 10 years postoperatively. 

 

Conclusion: Our results suggest that the efficacy of MI-TLIF for patients with degenerative lumbar disease is comparable with 

that of open TLIF over a 10-year follow-up period. However, MI-TLIF may have superior perioperative recovery and 2-year 

postoperative functional outcomes than open TLIF. 

 

Abstract No. 14 

Comparative Analysis Of ABM/P-15, Bone Morphogenic Protein And Demineralized Bone Matrix After Instrumented 

Lumbar Interbody Fusion 

Ashwin Sathe; Sang-Ho Lee; Shin-Jae Kim; Sang Soo Eun; Yong Soo Choi; Shih-min Lee; Ju-Wan Seuk; Yoon Sun Lee; Sang-

Ha Shin; Junseok Bae 

Wooridul Spine Hospital 

 

Objective: ABM/P-15 is a commercially available synthetically manufactured P-15 collagen peptide fragment, that is adsorbed on 

anorganic bone matrix. This study was done to investigate the efficacy of ABM/P-15 in achieving fusion in the lumbar spine and 

comparing it with that of bone morphogenic protein (rhBMP-2) and demineralized bone matrix (DBM). 

 

Methods: A retrospective observational study of prospectively collected data of 140-patients who underwent lumbar spinal fusion 

surgeries in a single specialty spine hospital between 2016-2020, with a minimum 6-months follow-up was conducted. Based on 

the material used for the augmentation of the bone graft at the fusion site, the patients were divided into three categories namely 

ABM/P-15, rhBMP-2, and DBM group.  

 

Results: ABM/P-15, rhBMP-2, and DBM were used in 46,44, and 50 patients respectively. Patient characteristics like age, 

gender, bone mineral density, smoking history, and presence of diabetes mellitus were comparable amongst the three groups. 

Average follow-up was 11.65±3.57, 18.34±9.87, and 26.2±14.9 months respectively in ABM/P-15, rhBMP-2, and DBM groups. 

The fusion was achieved in 97.9%, 93.2%, and 98% patients while the average time-to-union was 4.05±2.01, 10±4.28, and 

9.44±3.49 months (P:<0.001) respectively for ABM/P-15, rhBMP-2, and DBM groups. The average pre-operative VAS-score was 

6.93±2.42, 7.14±1.97, 7.01±2.14(p=0.900) for ABM/P-15, rhBMP-2 and DBM groups respectively, which reduced to 1.02±0.80, 

1.21±0.96, 0.54±0.70 (p=0.112) respectively at the last follow up. Pre-operative ODI scores were 52.7±18.02, 55.4±16.8, 

53.56±19.6 (p:0.751) in ABM/P-15, rhBMP-2 and DBM groups, which post-operatively reduced to 33.77±15.52, 39.42±16.47, 

38.3±15.89 (p:<0.001) and further to 15.74±8.3, 17.41±10.45, 16.76±9.81 (p=.002) respectively at the last follow-up.  

 

Conclusions: ABM/P-15 appears to achieve union significantly earlier than rhBMP-2 and DBM in lumbar spinal fusion cases 

while maintaining a comparable clinical and complication profile. 

 

Abstract No. 15 

Prevalence Of Lumbosacral Transition Vertebrae In The Singaporean Population And The Levels Of Degeneration In 

The Suprajacent Disc 

Brjan Kaiji Betzler; Joshua Song; Oh Yoong Leong Jacob 

Lee Kong Chian School of Medicine, Singapore 

 

Background: Lumbosacral transition vertebra (LSTV) is a common occurrence, the prevalence ranges from 2.6% to 35.6%. 

Previous studies have described increased degeneration in the suprajacent disc compared to the disc at the level of transition. 

However, a similar study of the Singaporean population has not been performed. 

 

Objective/Aim: We aimed to study the prevalence of LSTV in Singapore and the level of degeneration of the 

suprajacent disc compared to the disc at the level of LSTV. 

 

Methods: Lumbar spine radiograph images of 555 patients were reviewed. Transitional vertebrae were identified on 

anteroposterior views, by locating the level of the last rib and designating the vertebral body just caudal to that as L1. The 

presence of LSTV was then graded according to the Castellvi classification. We also utilised the Pfirrmann classification to grade 

the level of degeneration of the intervertebral disc at the level of LSTV and the suprajacent disc in patients with LSTV. 

 

Results: The prevalence of LSTV was 109 out of 555 patients (19.6%) with sacralization of L5 and lumbarization of S1 occurring 

in 99 patients (17.8%) and 10 patients (1.8%) respectively. The most common form of LSTV was Castellvi IIA, 48 (44.0%). In 

patients with LSTV, there was no difference in the means of the Pfirrmann grading for the suprajacent disc (3.9) and the LSTV 

disc (3.8) (p=0.137). 

 

Conclusion: The prevalence of LSTV in Singapore is 19.6% with sacralization of L5 and lumbarization of S1 occurring 17.8% 

and 1.8% respectively. There was no difference in the degeneration of the suprajacent disc compared to the LSTV disc. 

 

 

 



 

Abstract No. 16 

Uniportal Versus Biportal Endoscopic Decompression For Lumbar Spinal Stenosis 

Brian Zhaojie CHIN; Chang Yi WOO; Sumanth Kumar GERA; Peng LEE; Gamaliel Yu Heng TAN; Shuxun LIN; Pang Hung WU 

Ng Teng Fong General Hospital, Singapore 

 

Background: Endoscopic spine surgery has been established as a viable, minimally-invasive method of decompression in 

patients with lumbar spinal stenosis. However, there remains a paucity of studies comparing the efficacy of uniportal and biportal 

endoscopic decompression surgery – both viable techniques with satisfactory clinical outcomes in the treatment of lumbar spinal 

stenosis.  

 

Objective/Aim: To compare the efficacy of uniportal and biportal endoscopic decompression surgery for patients with lumbar 

spinal stenosis.  

 

Methods: Patients with lumbar spinal stenosis and neurogenic claudication were randomized to either uniportal or biportal 

endoscopic decompression. Total enrolment period was 12 months. Baseline characteristics, initial clinical presentation, and 

operative details including complications were recorded for all included patients. Clinical outcomes, such as visual analogue 

scale (VAS) and Oswestry Disability Index (ODI), were recorded at preoperative, immediate postoperative, 2 weeks, 3, 6, and 

12-month follow-up periods.  

 

Results: A total of 62 patients (29 uniportal, 33 biportal) underwent endoscopic decompression surgery for lumbar spinal 

stenosis, of which 48 were single-level (20 uniportal, 28 biportal), 13 were two-level (6 uniportal, 7 biportal), and one was three-

level (uniportal). No significant differences were found between uniportal and biportal decompression, when comparing operative 

duration (130 vs 140 mins; p=0.30), intraoperative blood loss (5.4 vs 6mLs; p=0.05), and length of hospital stay (23.6 vs 20.3 

hours; p=0.35). Two patients (7%) who underwent uniportal endoscopic decompression required conversion to open surgery 

due to inadequate decompression. VAS score (leg & back) and ODI improved significantly (p<0.001) from baseline at all follow-

up time points in both treatment arms, with no significant differences between the two groups.  

 

Conclusion: Uniportal endoscopic technique has the safe efficacy as biportal technique for decompression surgery in the 

treatment of lumbar spinal stenosis. While uniportal endoscopic surgery enjoys added aesthetic benefits of only one wound, 

biportal endoscopic surgery had lesser risks of inadequate decompression and conversion to open surgery, albeit statistically 

non-significant. 

 

Abstract No. 17 

Learning Curve For Uniportal Endoscopic Discectomy 

Brian Zhaojie CHIN; Chang Yi WOO; Sumanth Kumar GERA; Peng LEE; Gamaliel Yu Heng TAN; Shuxun LIN; Pang Hung WU 

Ng Teng Fong General Hospital, Singapore 

 

Background: Uniportal endoscopic spine surgery has been established as a practical, minimally invasive technique for 

discectomy in patients with prolapsed intervertebral disc. However, there remains a paucity of studies reporting the learning 

curve for uniportal endoscopic discectomy. 

 

Objective/Aim: To depict the learning curve for uniportal endoscopic discectomy for patients prolapsed intervertebral disc.  

 

Methods: We retrospectively reviewed records of consecutive patients who underwent uniportal endoscopic discectomy 

(transforaminal or interlaminar) between February 2020 to February 2021. Baseline characteristics and operative details 

including complications were recorded for all included patients. The main outcome was learning curves for uniportal endoscopic 

discectomy, which illustrated changes in mean operative duration according to patient numbers. Clinical outcomes, such as 

visual analogue scale (VAS) and Oswestry Disability Index (ODI), were compared at 1-year follow up.  

 

Results: A total of 42 patients who underwent uniportal endoscopic discectomy were included (levels: two L3/4, seventeen L4/5, 

twenty-five L5/S1), with 14 and 28 patients undergoing transforaminal and interlaminar approaches respectively. For the learning 

curve of mean operative duration, the time gradually decreased from 131 minutes to 55.3 minutes. After the 36th patient, the 

mean operative duration stabilized to less than 22 minutes. While both uniportal endoscopic discectomy groups had significant 

improvement in VAS and ODI scores compared to baseline, no significant differences were found between the early (<21 cases) 

and late groups (>21 cases) when comparing mean VAS back scores (0.5 vs 1.1; p=0.32), mean VAS leg scores (1.3 vs 1.5; 

p=0.79), and mean ODI (3.7 vs 4.1 hours; p=0.87) at one-year follow-up.  

 

Conclusion: The learning curves demonstrate significant progress of the surgeon during the first 21 patients, reaching an 

advanced level after the 42nd patient when considering the significant improvements in mean operative duration with no 

significant differences in postoperative functional outcome and complications.  

 

 

 

 



 

Abstract No. 18 

The Difference Between Autophagy Function After Implementing Two General Degenerative Models Of Rat's Tail 

Intervertebral Disc 

Young-Yul Kim, Abdul Khaleque, Eung-Sik Kim, Kwang-Hyun Cho, Eun Yong Choi 

 

Background: Various methods exist for the intervertebral disc degeneration rat model. The most used method is to give an 

injury using needle puncture to the nucleus pulposus in the rat tail. A model that applies chronic compression using a an 

external fixator (EFM) is also widely used. In the past, needle pucture model (NPM) has been more widely used to study 

apoptosis, But in the study of autophagy, we hypothesis that it would be difficult to control degenerative changes with NPM. 

Therefore, in this study, the expression levels of autophagy factors according to degenerative changes in both models were 

evaluated in the study of autophagy. 

 

Objective: This study was conducted to find out which model is suitable for the study of autophagy by comparative analysis.  

 

Methods: 6 SD rats were assigned to each group, and EFM and NPM surgery were performed in each group. The 

intervertebral discs of each model were removed at 6 weeks and 12 weeks. Therefore, using RT-PCR, RNA expression of 

Beclin-1, which is involved in the initial autophagy process, LC3-2, which involved in autophagosome formation, and p62 

was observed to observe lysosomal activity. And H&E stain and Masson-Trichrome stain were performed to evaluate the 

degree of degeneration. 

 

Results: Beclin-1 expression gradually increased at 6 weeks and 12 weeks in the control and external fixator models, but 

only in AF in NPM. It was determined that the role of beclin due to early degenerative changes was not known in the NPM 

model. LC3 expression was increased in both groups at 6 weeks and 12 weeks in both groups compared to control. In the 

12-week needle pucture model, the degeneration of AF was fast, so all NPs disappeared, and the expression level of AFP 

was increased. P62 was not expressed in either NP or AF at 6 weeks or 12 weeks, but the expression level was increased 

in the AF side at 12 weeks. In the H&E stain and Masson-Trichrome stain, both NPs were observed in the 6-week model, 

but in the 12-week model, NP was not observed in the needle pucture model.  

 

Conclusion: EFM can control the initial stage of degeneration by controlling the amount of compression, whereas NPM is 

difficult to control the expression level, so it was judged that the EFM model would be more suitable for autophagy studies 

that observe the expression in the early and middle stages. 

 

Abstract No. 19 

Causes Of Early Revision Of L5-S1 Foraminal Decompression - Using Biportal Endoscopic Spine Surgery 

Dae-Jung CHOI 

Himnaera Hospital, Busan, South Korea  

 

Background: About seventy-five percent of lumbar foraminal Stenosis happened at the L5-S1. Biportal endoscopic spine surgery 

(BESS) is one of recommended treatments for selective foraminal decompression-alone with no need of wider laminectomy and 

instrumented fusion.  

 

Objective/Aim: To analysis of common reasons of early symptomatic recurrence within postoperative 6 months after L5-S1 

endoscopic foraminal decompression. 

 

Methods: Jan.2019 to Dec.2020, 164 patients (M, 82:F, 80, age; 69.77.7 years (44~87), 242 L5-S1 foramens) underwent L5-S1 

endoscopic foraminal decompression using BESS. There were two approaches, tranforaminal approach (TFA, 141 cases), 

savoring superior articular process (SAP) lateral and ventral planes and contralateral approach (CLA, 23 cases), resecting SAP 

ventral plane only. Analysis of cases with early symptomatic recurrence in need of revision decompression was performed to 

reveal the plausible reasons.  

 

Results: Twenty-one cases (12.8%) were in need of early revision decompression, 59.1% of them underwent revision 

decompression within postoperative 1 month. Main diagnosis in revision surgery included 13 cases of subpedicular kinking 

and/or far-out syndrome due to creeping subsidence, 5 cases of remnant stenotic lesions, 2 cases of hematoma, and 2 cases of 

recurrent disc herniation. Early recurrent symptoms happened 14.9% (21/141) in TFA and 4.3% (1/23) in CLA. 

 

Conclusion: Endoscopic foraminal decompression could be successfully performed using BESS for L5-S1 foraminal stenosis. 

Early symptomatic recurrence happened after L5-S1 endoscopic foraminal decompression about 12.8%. Most plausible reasons 

were supposed to be related with TFA, savoring SAP lateral plane. The SAP lateral plane functions as propping-outside 

between SAP tip and Transverse process-Isthmus junction. Savoring of SAP lateral plane would bring about creeping 

subsidence with foraminal narrowing again, which were observed in revision as subpedicular kinking and/or far-out syndrome 

between distal TP and Ala. CLA is thought to be more feasible for L5-S1 foraminal decompression in aspect of lower recurrence 

of revision surgery. 

 

 



 

Abstract No. 20 

Full-endoscopic Thoracic Partial Pediculectomy To Decompress The Thoracic Nerve Root In Spinal Metastasis Patient: 

A Case Report Of A Novel Minimally Invasive Technique 

Siravich Suvithayasiri; Akarawit Asawasaksaku; Warayos Trathitephun 

Department of Orthopedics, Chulabhorn Hospital, Chulabhorn Royal Academy, Thailand 

 

Background: In spinal metastasis, palliative surgery is one of the treatment options to achieve pain relief and improve the quality 

of life. Although current evidence supports the use of various minimally invasive procedures in metastatic spinal patients, the 

use of the endoscopic approach has been scarcely reported. 

 

Objective: We demonstrate a case of a 72-year-old female who had progressive radicular pain on her right chest wall for about 

three weeks. Metastatic compression of her right T9 nerve root was found. Because her Spine Instability Neoplastic Score 

(SINS) was stable, and the pain was so severe that it influenced her daily life function, we performed a full-endoscopic thoracic 

pediculectomy procedure to decompress the affected nerve root. To the best of our knowledge, this is the first operation of its 

kind to be reported. 

 

Methods: We have retrospectively gathered the relevant data. The patient was placed in a prone position. The right thoracic 

transforaminal approach was performed at the T9/T10 level. Initially, the endoscope was docked at the right T10 pedicle. Then, 

we performed a partial pediculectomy procedure toward the cephalad direction using the high-speed burr and removed some of 

the tumors until the nerve root was free. 

 

Results: She was able to walk with a gait aid on the first day after surgery. Her Pain Numeric Rating Scale and the Oswestry 

Disability Index (ODI) score improved from 10 (out of 10) to 2 points and 100 to 20, respectively. She was discharged on day 

three and sent for radiotherapy on day seven after surgery. Neither intraoperative nor postoperative complication was reported. 

 

Conclusion: The patient’s quality of life was rapidly improved after surgery. According to the enhanced recovery, they could 

benefit more from receiving other cancer treatment modalities faster. Thus, this could be an alternative minimally invasive option 

for appropriately selected patients. 

 


