
 

 

Abstract No. 62 

Comparison Of Microendoscopic Discectomy And Unilateral Biportal Endoscopy Spine Surgery For Treatment Of 

Lumbar Disc Herniation. A Cohort Study 

Ajiantoro, Omar Luthfi, Asrafi Rizki Gatam, Luthfi Gatam 

Spine Division Premier Bintaro Hospital, Indonesia 

 

Background: The prevalence of lumbar disc herniation (LDH), which is dominated by the productive age population, is the main 

cause of limited activity. LDH is a condition of protrusion of the nucleus pulposus through the annulus fibrosus in the 

intervertebral disc that presses towards the spinal canal. Microendoscopic Discectomy (MED) and Unilateral Biportal Endoscopy 

(UBE) are some of the types of minimally invasive procedures for LDH management. This study was conducted to assess 

functional outcome as measured by Oswestry Disability Index (ODI) of LDH patients preoperatively, 1 day, 3 months, 6 months, 

and 12 months after both procedures, and describe a predictive factors from the outcomes of surgery with multivariate analysis. 

 

Methods: This study was an observational analytic cohort method in 208 patients. 102 patients undergoing MED and 106 using 

UBE techniques. By analyzing the factors of demograhic characteristic, clinical characteristic, radiology characteristic, and 

outcomes operation with periodically ODI score. 

 

Results: ODI questionnaire responses were not statistically different between the MED and UBE groups (102 vs 106 pts) after 

treatment. Incision length, blood loss, length of hospital stay, and postoperative incision pain were best in the UBE group, but 

intraoperative fluoroscopy was highest in the UBE group. On the other hand, ODI Preoperation, VAS Preoperation, Age, and 

BMI become predictive factors on the results of 12 months postoperative ODI in the MED group. From linear regression 

calculation, ODI 12-months postoperative formula = 22 + -1.5*(VAS preoperative) + 0.7*(ODI pre-operative) + -0.1*(age) + 

0.8*(grading herniation) 

 

Conclusion: For the treatment of LDH, both of UBE and MED can reach excellent results and no superiority was found between 

both of procedures with regard to 12 months postoperation ODI. But in the 1 day after procedures, UBE produced a better 

outcome to MED. 

 

Abstract No. 63 

Surgical Decompression Of Ossification Of Posterior Longitudinal Ligament Produces Neurological Improvement 

Regardless Of Surgical Approach 

Alex Quok An Teo; Eugene Lau Tze Chun; Gabriel Liu Ka Po 

National University Hospital Singapore 

 

Background: Surgical management of OPLL is associated with a unique set of challenges and considerations. We present here 

our local cohort of consecutive patients with OPLL who underwent surgical decompression.  

 

Objective/Aim: The aim of this study was to review the outcomes of OPLL patients managed surgically.  

 

Patients and Methods: 105 consecutive patients who were surgically treated at a spine tertiary referral centre were included and 

followed up for 2 years. Apart from basic demographic information, other data collected included OPLL morphology, surgical 

procedure(s) performed, as well as their pre- and post-operative mJOA scores.  

 

Results: The patient cohort had a mean age of 58.6 years at time of surgery, and was predominantly male with a mean BMI of 

26.1kg/m2. In terms of OPLL morphology, segmental was the most common subtype. OPLL thickness did not differ significantly 

by level, and 26.7% of the cohort had an OPLL space occupying ratio of >50%. OPLL thickness did not correlate significantly 

with mJOA scores.  The majority of patients underwent posterior approach surgery. 27.6% underwent surgery via anterior 

approaches, most commonly ACCF, while the remaining 2 patients underwent combined anterior and posterior surgery. A mean 

of 3 levels were addressed, with more segments addressed via the posterior approach. There was no significant difference in 

mean blood loss and operative time between the 2 approaches. 13 patients were found to have a neurological deficit – most 

commonly a C5 palsy – post-operatively. The mean improvement in mJOA score was 3 at 2 years post-operatively, with 73.3% 

of the cohort having at least a 2 point increase. The mean recovery rate was 44.3%. Complication rates, mJOA improvement 

and recovery rates were not correlated with approach choice nor OPLL morphology.  

 

Conclusion: In this largest reported local series on surgical management of OPLL, the vast majority of patients achieved a 

clinically-relevant improvement in mJOA score, regardless of surgical approach.  

 

Abstract No. 64 

Full Endoscopic Treatment For Cement-Related Complications In Spine Surgery 

Yen-Sheng Chiang, Po-Hsun Lin, Ming-Hong Sie, Wen-Yan Lin, Chang-Chen Yang, Jui-Teng Chien, Keng-Chang Liu 

Department of Orthopedics, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Chiayi, Taiwan 

 



 

Background: Full-endoscopic spine surgery (FESS) is a suitable treatment for disc herniation and foraminal stenosis. Here, we 

describe the usefulness of FESS for treating neurologic complications related to cement in spine procedures. 

 

Objective and Methods: From 2017 to 2021, 8 patients(4 male, 4 female, with average age was 76 years) underwent FESS for 

radiculopathy related to the cement used in previous spine surgery. There are four main causes of neurologic symptoms: (1) 

Direct nerve root compression after vertebroplasty in 2 patients, (2) Nerve root indentation after cement-augmented pedicle 

screws fixation in 2 patients, (3) Spinal stenosis due to epidural or foramen leakage after vertebroplasty in 3 patients, (4) Mass 

effect after cementation of disc in 1 patient. We analyzed the preoperative and postoperative symptoms, visual analog scale 

scores, and clinical results according to the modified Macnab criteria. 

 

Results: The cement that caused the neurologic impairment was successfully removed or reduced in all 8 patients through full 

endoscopic interlaminar or transforaminal approach. There was no complication. All patients had a significant improvement in 

neurological symptoms, and good to excellent results were obtained. 

 

Discussion: Cement is widely used in spine surgery but it is not risk free. Acute or delayed neurologic complications can occur 

due to cement leakage or mass effect. As an alternative to conventional surgery, endoscopic retrieval achieved the targeted 

decompression with less damage to the posterior structure. 

 

Conclusions: FESS is an effective and minimally invasive procedure to treat cement-related complications after spine surgery. 

 

Abstract No. 65 

The Characteristics Of The Mental Well-being Improvement And Its Predictor In The Patients Undergoing Cervical 

Surgery; Comparison With The Patients Undergoing Lumbar Surgery 

Yuta Sawada, Koji Tamai, Akinobu Suzuki, Hiromitsu Toyoda, Hidetomi Terai, Shinji Takahashi, Akito Yabu, Masayoshi Iwamae 

and Hiroaki Nakamura 

Department of Orthopedics, Osaka Metropolitan University Graduate School of Medicine, Japan 

 

Background: Mental well-being is essential for patient satisfaction. Therefore, a better understanding of the changes in the 

mental well-being of patients following spinal surgery can be useful to surgeons.  

 

Objective/Aim: We compared the 2-year postoperative change in the mental well-being of patients who underwent cervical and 

lumbar decompression surgery. Additionally, the predictive factors for improvement in mental well-being associated with both 

methods were evaluated 

 

Methods: The patients who underwent spinal decompression surgery and were followed >2 years postoperatively were enrolled 

(lumbar cohort: n=111, cervical cohort: n=121). The 36-item Short-Form Health Survey (SF-36) mental component summary 

(MCS) was set as the mental well-being parameter, and the minimal clinically important difference (MCID) was defined as 

4.0.After propensity score matching between the cervical and lumbar cohorts and adjustments for age, sex, preoperative 

comorbidities, and preoperative MCS, a mixed-effect model was used to compare improvements in the MCS between the 

matched groups.To identify predictors for improvements, the correlation between the MCS changes and preoperative clinical 

scores was evaluated.  

 

Results: There were no significant differences in the MCS improvement between the adjusted cervical and lumbar cohorts; 47% 

and 49%, respectively, had MCS improvement score >MCIDs. However, predictors for the improvement were different between 

the two cohorts: SF-36 Social functioning in cervical surgery and lower back pain and SF-36 Role physical in lumbar surgery. 

 

Conclusion: Although there was no significant difference in the improvement in the mental well-being between patients who 

underwent either cervical or lumbar decompression surgery, less than half of the patients in both groups achieved a meaningful 

improvement. Preoperative back pain and personal activity were independent predictors in the lumbar cohort, while social 

functioning was the only predictor in the cervical cohort. 

 

Abstract No. 66 

Learning Curve, Outcome Parameters, And MRI Assessment Of Disc Evacuation In Single – Center Early Experience Of 

Transforaminal Percutaneous Endoscopic Lumbar Discectomy (TPELD) 

Yudha Mathan Sakti, Akbar Mafaza, Zikrina Abyanti Lanodiyu 

Gadjah Mada University / Sardjito General Hospital 

 

Background: Transforaminal Percutaneous Endoscopic Lumbar Discectomy (TPELD) was a surgical technique for managing 

lumbar disc herniation. The procedure demanded a steep learning curve with regards to clinical improvement and technical 

challenges for disc evacuation. 

 

Objective: To evaluate learning curve, outcome parameters, and MRI assessment for successful procedure in single–center 

early experience of Transforaminal Percutaneous Endoscopic Lumbar Discectomy. 



 

 

Methods: This study was a retrospective cohort study, involving patients underwent TPELD in our institution hospital by a single 

surgeon. We reviewed surgical time, clinical (reduction in pain, ODI/Oswestry Disability Index score, and weight of removed 

disc) and radiographic data (number of C-Arm shots and percentage of removed disc seen on axial MRI) for the evaluation of 

surgeon’s experience.  

 

Results: Based on the surgery time, 50% proficiency was reached in the 10th case. The percentage of disc removed seen on 

the C-arm and MRI also increased, with 50% proficiency was reached at the 8th case. Comparing the early cases to the later 

cases group, there was a significant reduction in operating time and an increase in percentage of disc removed seen on MRI 

and weight of removed disc. In the later group, the reduction in pain scale was higher, although the difference was not 

significant. The pain scale had a moderate correlation with percentage of disc removed seen in MRI, but does not correlate with 

removed disc weight. 

 

Conclusion: Surgical learning curve for successful procedure in patient post PELD was achieved in the 10th case. Both the early 

and later patient groups benefited from PELD, with approximately the same amount of pain reduction 

 

Abstract No. 67 

Correlation Between Removed Disc Weight And Degree Of Decompression Based On Axial MRI In Patient With Lumbar 

Disc Herniation Underwent Transforaminal Percutaneous Endoscopic Lumbar Discectomy (TPELD) 

Zikrina Abyanti Lanodiyu, Akbar Mafaza, Yudha Mathan Sakti, Tedjo Rukmoyo 

Gadjah Mada University / Sardjito General Hospital 

 

Background: Transforaminal percutaneous endoscopic lumbar discectomy (TPELD) to treat lumbar disc herniation (LDH) had 

become increasingly popular. Comparing with traditional open discectomy, TPELD had many advantages such us less 

paravertebral muscle injury, preservation of bony structure, and rapid recovery. However, there was a big question how much 

we have to remove the disc to achieve optimal decompression and better result.  

 

Objective/Aim: To know the correlation between removed disc weight and degree of decompression based on the axial MRI.  

 

Methods: This study was a retrospective single-center observational study, conducted on patients underwent TPELD. 

Intraoperatively, we collected and weighted the removed disc. We reviewed preoperative and 1 month postoperative MRI. Area 

of the bulging disc was measured using imageJ software as many points necessary in order to trace reasonable outline of disc 

herniation. The value of the removed disc obtained based on differences between area of the bulging disc pre and 

postoperative. The data was then statistically analyzed using Pearson correlation. 

 

Results: There were 90 patients (39 Female and 51 Male) with lumbar disc herniation who underwent TPELD in 2018-2022. The 

mean age was 43,38 ± 13,6 (20 – 66 years old). The mean removed disc weight is 2.82 ± 0,48 (2.0-4.0) and the mean 

percentage of the removed disc seen on axial MRI is 57.31 ± 18.13 % (39.18-75.44%). The removed disc weight does not 

correlate with the difference of area of the bulging disc seen on the axial MRI (R=0.008, P=0.942).  

 

Conclusion: There was no correlation between removed disc weight and degree of decompression based on the axial MRI. 

Therefore we can’t use removed disc weight as the exit parameter of successful TPELD. 

 

Abstract No. 68 

Minimally Invasive Spine Surgery In Osteoporotic Patient 

Zairin Noor 

Medical Faculty, University of Lambung Mangkurat, Indonesia 

 

Background: In surgical setting of osteoporotic bone, insertion of the transpedicle screw is associated with several complications 

such as screw loosening, screw pullout, and breakage. Screw loosening events and cage nonunion remain major complications 

in osteoporosis patients undergoing spinal fixation and fusion surgery. To solve this problem, many new methods have been 

introduced, including minimally invasive spine surgery (MISS) which have developed so fast recently.  

 

Aim: To present the results of the treatment of osteoporotic vertebral fractures using minimally invasive techniques 

 

Methods: The subject of 27 cases with a mean age of 68.2, studied by computed tomography or magnetic resonance imaging. 

Clinical and analytical data were collected to decide the most appropriate surgical technique. In nine cases a retroperitoneal MIS 

approach was performed for partial corpectomy with expandable vertebral substitute plus long posterior percutaneous fixation. In 

the remaining eighteen cases long posterior percutaneous fixation + vertebroplasty of the fractured vertebra. To assess 

functional outcome, patients completed the Oswentry Disability Index before surgery and at 3 months. 

 

Results: There were no intraoperative complications of note. None of the patients had to be reoperated during follow-up. 

Radiological measurements showed adequate correction with both techniques which was maintained over time with minimal 

loss. In functional outcomes assessed with the Oswentry, patient offered sufficient outcomes. 



 

 

Conclusions: The use of MIS surgery together with improvements in the prevention and treatment of osteoporosis may improve 

clinical outcomes in the treatment of this type of fracture. 

 

Abstract No. 69 

Decompression Without Fusion In Degenerative Lumbar Spondylolisthesis: Biportal Endoscopic Spinal Surgery 

Ho-Jin Lee, Jae-Sung Ahn, Sang Bum Kim, Bo Sung Choi, Jaeyoung Park 

Chungnam National University Hospital 

 

Background: For patients with lumbar spinal stenosis (LSS) plus degenerative spondylolisthesis (DS), it has been debatable 

whether decompression-only surgery is preferable to decompression with instrumented fusion. 

 

Objective/Aim: The current study was to access and compare clinical outcomes after unilateral laminotomy for bilateral 

decompression (ULBD) procedure using biportal endoscopic spinal surgery (BESS) in LSS patients with or without stable DS. 

 

Methods: Between January 2015 and April 2020, we conducted a retrospective study on those who have had ULBD using BESS 

for one level lumbar segment and proceeded the assessment into two groups; LSS with stable DS (Group A) and LSS without 

DS (Group B). 21 patients in Group A and 62 patients in Group B were enrolled. The length of hospital stay (LOS), follow-up 

period, operation segment, operative time, complications, and clinical outcomes were evaluated. Clinical outcomes were 

measured using Visual Analog Scale (VAS) scores, Oswestry Disability Index (ODI) scores, and the modified Macnab criteria. 

 

Results: All the clinical parameters improved significantly after the operation in both groups. At the final follow-up, no clinical 

parameters differed significantly between the groups and no complications developed in either group. 

 

Conclusion: We suggest that ULBD using BESS is a practical, alternative, minimally invasive procedure for treating one-

segment LSS plus stable DS. 

 

Abstract No. 70 

Minimally Invasive Balloon Compression Spinal Cord Injury In Animal Model Using Canine (Dog) And Capra (Goat) 

Yudha Mathan Sakti, Akbar Mafaza, Zikrina Abyanti Lanodiyu 

Gadjah Mada University / Sardjito General Hospital 

 

Background: Spinal cord injury (SCI) was a disabling condition that require appropriate treatment. Many animal models had 

been investigated, however the result was not enough to mimic SCI model in human. 

 

Objective/Aim: To compare the feasibility between Canine and Capra in several aspect to determine which one is better as 

animal model for spinal cord injury research. 

 

Methods: We compared 2 Canine with 2 Capra as SCI models using balloon compression method by causing total compression 

to T10 – 11 segments of the spinal cord. We divided them into 2 groups: first group was going through 5-days post-injury for 

acute phase observation, the second is going through 12-days post-injury for subacute phase observation. General condition, 

metabolism, neurological function, and histopathological features after injury was observed.  

 

Results: The surgery was successfully done in all animals. Six hours after the surgery, the position of balloon was confirmed by 

X-ray imaging. A balloon was deflated spontaneously in dog 1 but, the SCI still generated and did not interfere the study. In our 

observation, Canine was more suitable animal model for SCI study so far. Regardless the similarity between Canine and capra 

in terms of neurological function and histopathological findings, Canine gave a more consistent data than Capra. Moreover, the 

Canine information was easier to interpret than Capra in the term of neurological function and daily activity. Capra needs more 

attention after got disabled since it could not maintain the ambulatory position and refusde to eat which can reduce the lifespan 

of goat as they easier to get sick. 

 

Conclusion: Placing a balloon in the spinal cord was successful in generate a compression to the cord which causes SCI in 

Canine and Capra. Canine was more suitable animal model for SCI study because Canine gave a more consistent data than 

Capra. 

 

Abstract No. 71 

Prognostic Factor Of Successful Transforaminal Percutaneous Endoscopic Lumbar Discectomy (TPELD): A 

Single‐centre Experience In Indonesia 

Zikrina Abyanti Lanodiyu, Akbar Mafaza, Yudha Mathan Sakti 

Gadjah Mada University / Sardjito General Hospital 

 

Background: Transforaminal percutaneous endoscopic lumbar discectomy (TPELD) to treat lumbar disc herniation (LDH) had 

become increasingly popular. Few studies had investigated prognostic factors for patients underwent TPELD, especially in 

Indonesia.  



 

 

Objective/Aim: The aim of this study was to identify factors associated with successful TPELD after 3 months of follow-up. 

 

Methods: This study was a retrospective single-center observational study, involving 90 patients with lumbar disc herniation who 

underwent TPELD. The potential prognostic factors were preoperative factors (Body Mass Index/BMI, Numeric Pain Rating 

Scale/NPRS, education, level single/multiple disc herniation, presence of sacralization or lumbalization, high iliac wing, Oswestry 

Disability Index /ODI), operative factors (duration of surgery, number of C-arm shot, removed disc weight, NPRS, irrigation 

volume, presence of dural tear), postoperative factors (post-operative NPRS, percentage of bulging disc area reduction seen on 

axial MRI). We use NPRS reduction and ODI reduction before the procedure and after 3 months of follow up to determine which 

factors correlates regarding the result of the procedure.  

 

Results: There were no patients with unstable x-ray, durral tears, and lumbalization. NPRS reduction strongly corelates with pre-

operative NPRS (R= 0.705; P<0.001) percentage of bulging disc area reduction (R=0.772 ; P<0.01) moderately with post-

operative NPRS (R = 0.447; P<0.001) and slightly corelates with number c-arm shots taken (R=0.224; P=0.036). NPRS 

reduction had no correlation with other parameters such as single level of herniated disc (R=0.026; P= 0.805;) disc weight 

removed (R-0.170; P=0.109), volume of irrigation (R=0.199; P=0.225) duration of procedure (R=-0.186; P=0.079), pre-operative 

ODI score (R=-0.025; P=0.079) BMI (R=0.025; P=0.813), age (R=-0.063;P=0.553,), education (P=0.490 R=0.074), NPRS during 

procedure (R=0.149;P= 0.162;) and post-operative ODI score (R=-0.012; P=0.779;). While ODI reduction moderately corelates 

with Pre-operative ODI (P<0.001; R=0.548) and post-operative ODI (P<0.001; R=-0.437) and slightly corelates with pre-

operative NPRS (R=-0.296; P=0.005), post-operative NPRS (P<0.001; R=-0.387) and Other factors do not significantly corelate 

with ODI reduction such as single level of herniated disc (R=0.03;P=0.981), age (R=-0.73; P=0.494), education (R 

=0.116;P=0.275), BMI (R=-0.173; =0.103) duration (R=-0.65; P=0.541) shots of c-arm taken (R=0.049; P=0.652) irrigation 

volume (R=0.002; P=0,991) NPRS during procedure (R=-0.66; P=0.538) also percentage of bulging disc area reduction (R=-

0.056;P=0.597). 

 

Conclusion: NPRS reduction correlate with pre-operative and post-operative NPRS, percentage of bulging disc removed, and c-

arm shots taken. While ODI reduction negatively corelates with pre-operative and pot-operative NPRS score and pre-operative 

and post-operative ODI score. 

 

Abstract No. 73 

Effect Of Individual And Neighbourhood Socio-Economic Indicators On Length Of Stay In Anterior Cervical 

Decompression And Fusion (ACDF) 

Jessica Thor Eng Hsia, Kevin Ho Yin Wong, Siti Mastura Bte Rahim, Zhihong Chew, Ramkumar Mohan, Andrew Guan Ru Wu, 

Andy Yeo Kuei Siong, Terry Teo Hong Lee, Wee Lim Loo, Dinesh Shree Kumar 

Changi General Hospital, Singapore 

 

Background: Patients who underwent elective Anterior cervical decompression and fusion (ACDF) procedures were compared 

to analyse the effect of Socioeconomic (SES) factors on length of stay post operatively. SES was analysed based on Room 

index while Socioeconomic Disadvantage Index (SEDI) and Socioeconomic Advantage Index (SAI) were used to compare 

socioeconomic factors at the neighbourhood level. 

 

Objectives: Primary outcome of this study was length of stay from admission to discharge from tertiary level hospital, post 

ACDF. 

 

Study Design & Methods: 103 patients that underwent elective ACDF procedures from January 2015 to December 2019 in our 

institution were included into the study. We retrospectively collected pre, intra and post-operative clinical data. Patients postal 

codes were collected and cross referenced with national database to derive room index data (Equation for room index: Sum total 

of (number of rooms in a flat; multiplied by number of such flats per block) divided by total number of units in a block. We 

obtained SEDI and SAI indices from previous local studies that stratified neighbourhoods by 12 unique variables. As for 

neighbourhood analysis patients were stratified based on SEDI and SAI scores. 

 

Results: 103 patients who underwent elective ACDF procedures were included in total. Based on individual SES indices 

analysis, there were no significant differences in length of stay between those with Room index less that 4 and those with room 

index of 4 and above (3.00 [2.00, 3.25] vs 3.00 [2.00, 4.00], p=0.458). There was a non significant difference in terms of BMI 

range with a numerical trend towards those of higher SES indices having high proportion of BMI in moderate risk range and 

above (63.0% vs 82.4%, p=0.063). Similarly, no significant differences were noted in terms of neighbourhood based SEDI/SAI 

indices on length of stay (3.00 [2.00, 4.00] vs 3.00 [2.00, 4.00], p=0.495). Based on SAI scores, there were also significantly 

higher number of patients with Hyperlipidemia ( n=14 (28.6%) vs n=6(12.5%), p=0.050) in patients with higher SAI scores . 

Though non significant, there were also numerical trends towards higher number of patients with Type 2 Diabetes Mellitus ( n=9 

(18.4%) vs n=4 (8.3%), p=0.147) and Hypertension ( n=13 (26.5%) vs n=8(16.7%), p=0.238) in patients with higher SAI scores. 

 

Conclusions: Results suggest that individual and neighbourhood SES indices did not bear significant effects on total length of 

stay. However, significant differences were noted in terms of comorbidities, with generally higher premorbid comorbidities in 

populations with higher SES indices. This data would need to be corroborated with larger prospective studies to determine 



 

effects of SES on length of stay. This paper therefore sets the precedent for future studies in a unique setting of a tiered housing 

system, in which individual SES indicators can be approximated and studied. We therefore advocate for studies across national 

databases to accurately study populations across the country as well. 

 

Abstract No. 74 

A Model Of Motion Segment Behaviour During Lumbar Fusion, Explains Why Compressing Pedicle Screws Is Often 

Ineffective At Creating Lordosis 

Kevin Seex, Arran Seex, Lewis Seex, Shay Menachem 

Macquarie Neurosurgery 

 

Background: Consistently achieving the desired lordotic correction in short lumbar fusions remains technically challenging, yet 

there are few studies investigating this. The most investigated factors are different procedures, and the height, lordotic angle and 

position of the interbody cage. Our previous studies focussed on tissue resection, and variations in compression of pedicle 

screws. These studies used commercial biomechanical models, cadavers and a prospective clinical study with a cross over 

design. The results could only be explained, after identifying overlooked principles governing motion in lordotic correction.  

 

Objective: To develop a model of lordotic correction.  

 

Methods: The literature was reviewed to identify anatomical and biomechanical factors controlling sagittal plane motion in 

lumbar fusion. Fortuitously these factors could be summarized in a single sagittal plane which allowed construction of a twice 

life-size 3D printed model of the L45 motion segment. This included bones, joints, ligaments, annular fibres, and cages, to which 

were added, real or simulated polyaxial pedicle screws and rods. This model allowed repeat experiments, without the variability, 

stretch and tissue degradation that occurs using human tissue. The single plane avoided variables created by asymmetry of left 

and right sided factors. Controlling the known variables allowed testing of old and new factors.  

 

Results: The model reproduced the traditional ‘cantilever model’ with vertebrae pivoting on the interbody cage during posterior 

compression. The results supported the modern literature and confirmed our previous findings. The model also confirmed and 

made clear the limitations of lordotic correction with standard compression techniques: in compression tulips move in kyphotic 

arcs as they pivot on the cage, but the moving tulip must also follow the locked lordotic rod, this results in early metal on metal 

jamming.  

 

Conclusion: The model has weaknesses but it does confirm and clearly demonstrate the limitations of current compression 

instrumentation in creating lordosis.  

 

Abstract No. 75 

Lateral Lumbar Interbody Fusion (LLIF) And Percutaneous Screw Fixation Showed Lower Incidence Of Radiological 

Adjacent Segment Pathology (ASP) Than Posterior Lumbar Interbody Fusion (PLIF) And Open Pedicle Screw Fixation 

Hak Soo Kim, Jae Chul Lee, Min Gon Song, Joong-Seok Cha, Sung-Woo Choi, Byung-Joon Shin,  

Department of Orthopaedic Surgery, Soonchunhyang University Hospital, Seoul, Republic of Korea 

 

Background: Minimally invasive spinal surgery (MISS) is expected to reduce the incidence of adjacent segment pathology (ASP) 

by preserving the posterior musculature and ligamentous structure. The purpose of this study is to report the incidence of ASP 

between MISS and open conventional surgery in accordance with these expectations. In this study, the patients treated with 

LLIF and percutaneous screw fixation showed lower incidence of radiological facet arthropathy than posterior lumbar interbody 

fusion and open pedicle screw fixation. 

 

Objectives: To compare the incidence of adjacent segment pathology (ASP) through radiographs according to fusion method : 

Lateral lumbar interbody fusion (LLIF) and percutaneous screw fixation versus posterior lumbar interbody fusion (PLIF) and 

open pedicle screw fixation  

 

Materials and methods: We reviewed the medical records and radiographs retrospectively of 107 patients who were followed up 

for more than 1 year (mean, 45.8 months) after spinal fusion of one or two segments. The mean age at index operation was 62.8 

years (range, 29-86). The number of patients treated by LLIF and PLIF were 51 and 56 respectively. The demographic profile of 

two group had no significant difference. We measured grade of facet arthropathy, angular instability more than 15 degree on 

flexion and extension X-ray, and observed AP instability which means more than 3mm of anterior or posterior displacement, disc 

height change, and compression fracture of adjacent segment to evaluate the presence of radiological ASP on plain 

radiographs. Facet arthropathy was evaluated on preoperative and postoperative 1 year follow-up CT using Weishaupt grade. 

We assumed that Grade 0 and 1 was normal whereas grade 2 and 3 had facet arthropathy. The disc height change was 

calculated as the ratio of disc height before surgery to disc height at the final follow-up. Clinical outcome was evaluated by VAS 

score and Oswetry disability index at preoperative and postoperative 1 year respectively. 

 

Results: Facet arthropathy in the LLIF group showed significantly lower incidence than PLIF group (p=0.006). The incidence of 

AP instability in the LLIF group (3.92%) was lower than that in the PLIF group (10.71%), however, there was no significant 

difference between two groups (p=0.275). Intergroup comparisons showed no significant difference in angular instability (LLIF 



 

group = 14.3%, PLIF group = 20.7%), neither (p=0.324). The ratio of disc height change showed no significant difference (LLIF 

group = 0.85, PLIF group 0.87, p=0.830). The rate of compression fracture of adjacent segment was compared, and there was 

no significant difference between two group (LLIF group = 11.76%, PLIF group = 10.71%, p>0.99). Clinical outcomes, VAS and 

ODI score at final follow-up, were reported that there was no significant difference between two groups.  

 

Conclusion: In this study, the patients treated with LLIF and percutaneous screw fixation showed lower incidence of radiological 

facet arthropathy than posterior lumbar interbody fusion and open pedicle screw fixation. It was thought that preservation of 

muscle and ligamentous structures might have protective effect for development of radiological ASP. However, the clinical 

outcomes between two groups had no significant differences. 

 

Abstract No. 76 

The Radiographic Signs In Plain Radiography Are Predictive Of Lumbar Spinal Canal Stenosis 

Cheng-Li Lin, Tzu-Ping Yu, Hao-Chun Chuang, Yuan-Fu Liu, Ruey-Mo Lin 

National Cheng Kung University 

 

Background: Diagnosis of lumbar spinal canal stenosis (LSCS) generally requires both clinical evaluation and image 

interpretations. Although, magnetic resonance imaging (MRI) has been popularly known as the gold standard image, it is a fact 

that the plain radiography could provide the prompt and essential information for clinicians. 

  

Objective: The purpose of this study was to identify and validate the plain radiographic signs for the prediction of LSCS by 

statistical analysis and machine learning. 

 

Methods: Two hundred and one (201) patients who received both lumbar spine radiographs and MRI were included in this study. 

All the potential quantitative and qualitative parameters of the radiographs were obtained. Cross-sectional area of ligamentum 

flavum and dural sac were also measured by MRI. The correlation between the radiographic parameters and the diagnosis of 

LSCS were also established by the statistical analysis. Further, machine learning frameworks were applied to investigate the 

potential of these radiographic parameters for the prediction of LSCS. The diagnosis classification (LSCS or non-LSCS) model 

was developed by using feature selection (SFS, SBS, NCA), multiple machine learning algorithms (decision tree, SVM, KNN, 

and ensemble learning), and leave-one-out cross-validation. 

 

Results: Among the 201 patients (mean age, 57 years 15; 111 men), 104 patients were diagnosed with LSCS, and 97 patients 

did not (mean age, 66 years 10 and 48 years 15) have LSCS. For the correlation between the radiographic and MRI parameters 

of LSCS, it was stated that vacuum disc, decreased lumbar motion, and the static spondylolisthesis were significantly important. 

Subsequently, the static spondylolisthesis (p<.001；OR: 6.39), decreased lumbar motion (p=0.005；OR: 0.95), degenerative 

scoliosis (p=0.040；OR: 2.74), and facet arthropathy (p=0.032；OR: 2.37), were correlated with the diagnosis of LSCS. 

Ultimately, the machine learning classification model selected the predictable features, which were strikingly compatible with the 

results of the statistical analysis. 

 

Conclusion: The specific radiographic signs, including the static spondylolisthesis, decreased lumbar motion, degenerative 

scoliosis, and facet arthropathy, were both studied and correlated for the prediction of LSCS. 

 

Abstract No. 77 

The Application Of Modified Trephine In the Transforaminal Endoscopic Lumbar Fusion Surgery-technique Note 

Haoyu Gong; Yunshan Fan; Haijian Ni; Shisheng He 

Shanghai Tenth People's Hospital, China 

 

Background: Foraminoplasty is difficult for transforaminal endoscopic lumbar fusion and hamper the development of this 

technique. 

 

Objective: To increase the efficiency of foraminoplasty by modifying the trephine for transforaminal endoscopic lumbar fusion 

surgery. 

 

Methods: Basing on traditional trephine, we designed four different trephines to increase the bone resection capability during 

foraminoplasty procedure. Firstly, we directly enlarged the size of the trephine to a diameter of 10mm and applied it in the 

transforaminal lumbar fusion approach. Secondly, because the irregular shape of facet joint and the risk of nerve injury, the 

traditional shape trephine was difficult to cut off the bone tissue from the basilar part of the joint. We designed a semi-trephine 

which could precisely transect the bone connection. Thirdly, since the resected bone mass was normally difficult to be removed 

from the surgical field under the spinal endoscope, we designed a trephine with internal thread. The thread could increase the 

holding power of trephine to bone and makes the bone resection easier. In addition, we also designed a kind of trephine with a 

tip that could be tightened. The trephine could be inserted and resect the facet joint under open status like ordinary trephine. 

After the bone mass was cut off from the facet joint, the tip of trephine could be tightened to clamp the bone mass and remove it 

easily. These trephines were applied in 52 cases and data like the surgical duration was recorded.  

 

Results: These four trephines could effectively complete the bone resection via the transforaminal approach. The duration of the 



 

endoscopic lumbar fusion surgery was about 178.49±27.49 minutes and the time spent on the foraminoplasty was about 

26.68±8.49 minutes. No severe nerve injury was observed in all 52 cases. 

 

Conclusion: The modified trephines could improve the efficiency of foraminoplasty during transforaminal endoscopic lumbar 

fusion surgery. 

 

Abstract No. 78 

Minimally Invasive And Non-Fusion Technique For High Energy Burst Fracture Of Thoracic Lumbar Spine 

Chang Ming Chau 

Taipei Veterans General Hospital, Taiwan 

 

Background: Most of thoracolumbar high-energy comminuted burst fracture are treated with pedicle screw based 

instrumentation. The technique needs general anesthesia, scarify some range of motion of spine, longer hospital stay and has 

risk of adjacent segment degeneration.  

 

Objective/ aim: we report a minimally invasive technique under local anesthesia for treating those high-energy spine fracture. 

 

Method: One hundred and seventy one cases of thoracic lumbar spine fracture were treated with minimally invasive SpineJack 

body augmentation at Taipei Veterans General Hospital for the last five years. These cases were diagnosed with osteoporosis 

fracture and all the surgical procedures were performed under local anesthesia. Among these cases, twelve patients had normal 

bone quality but injured by high energy accident; those high energy burst fractures were highly comminuted with non or mild 

neurological symptoms (OA classification of A2-A3). This type of patients was treated under local anesthesia and cemented 

Spine Jack body augmentation. 

 

Results: all the patients with high-energy spine burst fracture had satisfied outcomes: significant pain relief(VAS score from 8-10 

to 1-2) and immediate ambulation after surgery, and very short hospital days(1-2 days) and good maintained of body reduction 

and height without complications. 

 

Conclusion: The advantages of this technique are minimally invasive, able to be performed under local anesthesia, short 

hospital stay, and quick recovery with good long term outcome. Most importantly, this is non-fusion technique without sacrifice of 

ROM of spine. 

 

Abstract No. 79 

The 1-year Follow Up Of FE-TELD For High- Or Very High-grade Migrated Disc Herniation 

Wei-Lun, Chang 

National Cheng Kung University Hospital Douliu Branch 

 

Background: Full-endoscopic transforaminal endoscopic lumbar discectomy (FE-TELD) for high-grade migrated disc herniation 

has been regarded as a challenging task due to anatomic constraint and surgical complexity. Ahn et al. 2016 presented a 

standardized technique for very high-grade migrated disc herniation via FE-TELD approach, with the success rate of 84.6% and 

only one case (1/13) with postoperative dysesthesia.  

 

Objective/Aim: The purpose of this study was to investigate the surgical outcome of patients with high-grade or very high-grade 

migration disc treated with the standardized FE-TELD procedure and reviewed the literature for the analysis of relevant surgical 

techniques. 

 

Methods: Based on previous studies, migrated disc herniation can be classified into 3 categories: low-, high-, and very high-

grade migration according to the preoperative MRI finding. Twelve patients with high-grade or very high-grade migrated disc 

herniation from Jan. 2019~ Jan. 2021 were reviewed, which all received TELD approach, under local anesthesia. The 

postoperative leg pain VAS score, ODI, and MacNab, complications, were collected and analyzed.  

 

Results: The operated levels were L2-3 in 4 (33.3%), L3-4 in 5 (41.7%) patients, L4-5 in 3 (25.0%). The directions of migration 

were cranial in 8 patients (very high grade in 3) and caudal in 4 (very high grade in 3). The mean VAS for leg pain improved from 

7.62 ± 1.35 preoperatively to 2.43 ± 1.31 at 6 weeks postoperatively and 1.43 ± 1.07 at 1 year postoperatively (P < 0.01). The 

mean preoperative ODI improved from 65.92 ± 6.06 preoperatively to 15.83 ± 3.34 at 6 weeks postoperatively and 10.24 ± 8.30 

at 1 year postoperatively (P < 0.01). Excellent or good global outcomes were obtained in 83.3% and all patients had symptoms 

improvement. The transient postoperative dysesthesia was noted in 4 (2 in very high-grade up, and 2 in very high-grade down). 

 

Conclusion: FE-TELD can be effective for high- or very high-grade migrated lumbar disc herniation, with satisfying outcome. 

However, postoperative dysesthesia occurred in 4 patients (33.3%), which all had very high grade migrated disc. Interlaminal 

approach (FE-IELD) may be considered to avoid exiting root irritation when confronting very high migrated disc herniation.  

 

 

 



 

Abstract No. 80 

Oblique Lumbar Interbody Fusion Combined With Stress Endplate Augmentation And Anterolateral Screw Fixation For 

Degenerative Lumbar Spinal Stenosis With Osteoporosis 

Zhuhai Li, Shishu Huang, Jiancheng Zeng 

Department of Orthopedic Surgery, West China Hospital, Sichuan University, Chengdu, China 

 

Background: Bone cement augmentation is widely used to enhance the internal fixation strength in spine surgery in order to 

improve the stability of osteoporotic spine. However, there is still no study in the existing literature evaluating the effectiveness of 

OLIF combined with bone cement stress endplate augmentation (SEA) and anterolateral screw fixation (AF) for DLSS with 

osteoporosis. 

 

Objective: To evaluate the clinical, radiological, and functional outcomes of OLIF versus OLIF combined with SEA for treating 

DLSS with osteoporosis. 

 

Methods: Patients with osteoporosis who were surgically managed for DLSS at L4−5 between October 2017 to June 2020 and 

completed at least 2 years of follow-up were included. We matched 30 patients treated by OLIF with 30 patients undergoing 

OLIF combined with SEA by age, sex, body mass index (BMI), bone mineral density (BMD). Parameters including demographics 

and radiographic data, fusion status and functional outcomes were compared with to evaluate the efficacy of the two 

approaches. 

 

Results: Pain and disability improved similarly in both groups. The mean postoperative disc height decrease (PDHD)was 

significantly lower in the SEA group than the control group (1.17±0.81mm vs 2.89±2.03mm; p<0.001). There was no significant 

difference in lumbar lordosis (LL) and segmental lordosis (SL) among the groups preoperatively and 1 day postoperatively. But 

statistically significant difference was observed in SL and LL between the groups at 3 months postoperatively(P<0.05) and 24 

months postoperatively(P<0.05). CS was observed in 4 cases (13.3%) of the SEA group and 17 case (56.7%) of the control 

group (P=0.001). Nonsignificant difference was observed in fusion rate between the SEA and control group (p=0.911) at 24 

months postoperatively. 

 

Conclusion: This study revealed that OLIF combined with SEA was safe and effective for treating DLSS with osteoporosis. 

Compared with OLIF alone, OLIF combined with SEA result in minor postoperative disc height decrease, lower rate of CS, better 

sagittal balance and no impact on interbody fusion. 

 


