
 

 

Abstract No. 41 

Percutaneous Sacroplasty For Sacral Insufficiency Fracture: Cases Report And Literature Review 

Yu-Meng Hsiao, Jiun-cheng Shiu, Wei-yu Li, Ruey-Mo Lin 

An Nan Hospital, China Medical University, Tainan, Taiwan 

 

Background: Sacral insufficiency fractures (SIFs) are fragility fractures most frequently seen in the setting of osteoporosis, 

especially in elder women. Although SIFs could be confirmed with magnetic resonance imaging (MRI), the presentation are 

often underdiagnosed initially. In addition to conservative treatment and traditional open reduction and internal fixation, 

percutaneous sacroplasty has become an emerging minimal invasive surgery option in recent years.  

 

Objective: The cases report presents the clinical results obtained in patients of single institution who underwent sacroplasty for 

sacral insufficiency fractures. The cases report shows effectiveness and safety of purpose of sacroplasty in sacral insufficiency 

fractures. 

 

Methods: Retrospectively review patients with sacral fractures in our institution during April, 2020 to March, 2022. 8 patients with 

sacral insufficiency fractures were confirmed with computer tomography and magnetic resonance imaging. 2 patients were 

managed with conservative treatment, while percutaneous sacroplasty was underwent in 6 patients. The relevant data with age, 

fracture classification, approach of sacroplasty, interval of presentation to diagnosis and sacroplasty, and length of hospital stay 

were documented. Complication of sacroplasty including cement leakage or neurologic deficit would be reported if presented. 

Clinical outcomes were evaluated with pain relief (VAS), decreased of analgesic use, and return of baseline activity.  

 

Results: The 6 patients underwent sacroplasty were all managed with short axis approach. All the patients had improvement 

with VAS and use of analgesics. Most patients had returned to their previous baseline activity after sacroplasty. The interval 

between presentation of symptoms to diagnosis and sacroplasty showed early intervention beneficial for returning to baseline 

activity. There was no complication in patients with sacroplasty in this review.  

 

Conclusion: Sacroplasty for insufficiency fractures was a minimal invasive surgery options with efficacy and safety. Timely 

diagnosis and early intervention could be beneficial for returning baseline activity.  

 

Abstract No. 42 

Can Antiseptic Solution Irrigation Effectively Reduce Microorganism Contamination In Spinal Fusion Surgery? A 

Preliminary Analyses 

Yuan-Fu Liu, Wei-Lun Chang, Cheng-Li Lin 

Department of Orthopedic Surgery, National Cheng Kung University Hospital, Taiwan 

 

Background: Post-operative infection is a troublesome complication after spine surgery. Intraoperative wound irrigation with 

Povidone-iodine solution was reported to reduce postoperative infection rate. Chlorohexidine is also an effective antibacterial 

ingredient which has been reported it ability in joint arthroplasty surgery. However, the evidence of its usage in spine surgery is 

still lack.  

 

Aim: To evaluate whether the use of Povidone or Chlorohexidine irrigation in spine surgery can effectively reduce the bacterial 

colonization.  

 

Methods: This is an interventional, three-arm, parallel group designed randomized controlled trial. Patients undergoing elective 

lumbar spinal surgeries were recruited. Recruited subjects were randomly assigned to one of the three groups, by the solution 

used to irrigate: the control group (0.9% normal saline), the BI group (3.5% povidone-iodine solution), and the CHG group 

(0.05% Chlorhexidine gluconate). The wounds in different groups were irrigated with respective solutions for three minutes 

before wound closure. The bacterial cultures were obtained by swabbing the superficial dermis, deep paraspinal musculature, 

and the implants, before and after the intervention. The culture reports were further substantiated by polymerase chain reaction 

tests.  

 

Results: Up to date, a total of 32 patients were enrolled. (8 control; 12 BI; 12 CHG) At superficial subcutaneous tissue, irrigation 

with any of the three solutions reduced the positive culture rate (37.5%, 67%, and 58%; p = 0.915). At deep paraspinal 

musculature, the control group was completely inefficacious when compared with the BI and CHG group (0% vs 75% and 67%, 

respectively; p = 0.199). The BMI between culture positive and culture negative groups differed, with the former averaging 26.6 

and the latter 25.2 (p = 0.352). Only 2 patients enrolled suffice the diagnosis of surgical site infection.  

 

Conclusion: This study showed that irrigation with normal saline was only efficacious in the superficial subcutaneous tissue. 

Immersion with BI and CHG were significantly more efficacious in eradicating bacteria seeded in deep spinal musculature. 

Patients with higher BMI are more prone to bacterial contamination. This is a preliminary analyses, so more subjects are 

required before a solid conclusion can be drawn. 

 

 



 

Abstract No. 43 

A Prospective Comparison Of The Effects Of Instrument Tracking On Time And Radiation During Minimally Invasive 

Lumbar Interbody Fusion 

Farah Hamouda, Timothy Y Wang, Mostafa Gabr, Vikram A Mehta, Alexia M Bwensa, Norah Foster, Khoi D Than, Rory C 

Goodwin, Muhammad M Abd-El-Barr 

Duke University, Singapore 

 

Background: Minimally invasive surgical techniques have resulted in improved patient outcomes. One drawback has been the 

increased reliance on fluoroscopy and subsequent exposure to ionizing radiation. We have previously shown the efficacy of a 

novel instrument tracking system in cadaveric and preliminary clinical studies for commonplace orthopedic and spine 

procedures. In the present study, we examined the radiation and operative time using a novel instrument tracking system 

compared with standard C-arm fluoroscopy for patients undergoing minimally invasive lumbar fusion. 

 

Methods: The radiation emitted, number of radiographs taken, and time required to complete 2 tasks were recorded between the 

instrument tracking systems and conventional C-arm fluoroscopy. The studied tasks included placement of the initial dilator 

through Kambin's triangle during percutaneous lumbar interbody fusion and placement of pedicle screws during both 

percutaneous lumbar interbody fusion and minimally invasive transforaminal lumbar interbody fusion with or without instrument 

tracking. 

 

Results: A total of 23 patients were included in the analysis encompassing 31 total levels. For the task of placing the initial dilator 

into Kambin's triangle, an average of 4.21 minutes (2.4 vs. 6.6 minutes; P = 0.002), 15 fluoroscopic images (5.4 vs. 20.5; P = 

0.002), and 8.14 mGy (3.3 vs. 11.4; P = 0.011) were saved by instrument tracking. For pedicle screw insertion, an average of 

5.69 minutes (3.97 vs. 9.67; P < 0.001), 14 radiographs (6.53 vs. 20.62; P < 0.001), and 7.89 mGy (2.98 vs. 10.87 mGy; P < 

0.001) were saved per screw insertion. 

 

Conclusions: Instrument tracking, when used for minimally invasive lumbar fusion, leads to significant reductions in radiation and 

operative time compared with conventional fluoroscopy. 

 

Abstract No. 44 

Single-position Prone Transpsoas Fusion For The Treatment Of Lumbar Adjacent Segment Disease: Early Experience 

Of Twenty-four Cases Across Three Tertiary Medical Centers 

Timothy Y Wang, Vikram A Mehta, Eric W Sankey, Christopher I Shaffrey, Khoi D Than, William R Taylor, John Pollina, Luiz 

Pimenta, Muhammad M Abd-El-Barr  

Duke University, Singapore 

 

Purpose: Prone transpsoas fusion (PTP) is a minimally invasive technique that maximizes the benefit of lateral access interbody 

surgery and the prone positioning for surgically significant adjacent segment disease. The authors describe the feasibility, 

reproducibility and radiographic efficacy of PTP when performed for cases of lumbar ASD. 

 

Methods: Adult patients undergoing PTP for treatment of lumbar ASD at three institutions were retrospectively enrolled. 

Demographic information was recorded, as was operative data such as adjacent segment levels, operative time, blood loss, 

laterality of approach, open versus percutaneous pedicle screw instrumentation and need for primary decompression. 

Radiographic measurements including segmental and global lumbar lordosis, pelvic incidence, pelvic tilt, sacral slope and 

sagittal vertical axis were recorded both pre- and immediately post-operatively. 

 

Results: Twenty-four patients met criteria for inclusion. Average age was 60.4 ± 10.4 years and average BMI was 31.6 ± 5.0 

kg/m2. Total operative time was 204.7 ± 83.3 min with blood loss of 187.9 ± 211 mL. Twenty-one patients had pedicle screw 

instrumentation exchanged percutaneously and 3 patients had open pedicle screw exchange. Two patients suffered pulmonary 

embolism that was treated medically with no long-term sequelae. One patient had transient lumbar radicular pain and all patients 

were discharged home with an average length of stay of 3.0 days (range 1-6). Radiographically, global lumbar lordosis improved 

by an average of 10.3 ± 9.0 degrees, segmental lordosis by 10.1 ± 13.3 degrees and sagittal vertical axis by 3.2 ± 3.2 cm. 

 

Conclusion: Single-position prone transpsoas lumbar interbody fusion is a clinically reproducible minimally invasive technique 

that can effectively treat lumbar adjacent segment disease. 

 

Abstract No. 45 

Outcomes Of Cement-augmented Cannulated Pedicle Screws In Lumbar Spinal Fusion 

Won Rak Choi, Chang-Nam Kang 

Department of Orthopaedic Surgery, Hanyang University College of Medicine, Seoul, Republic of Korea 

 

Background: There are few studies of the radio-clinical outcomes of cement-augmented CPS fixation in osteoporotic patients. 

 

Objective/Aim: To compare the radiological and clinical outcomes between groups receiving cement-augmented cannulated 

pedicle screws (CPS) and solid pedicle screws (SPS) in lumbar fusion surgery. 



 

 

Methods: A total of 187 patients who underwent lumbar fusion surgery for degenerative spinal stenosis (DSS) or 

spondylolisthesis from 2014 to 2019 were enrolled. Outcomes of patients with high risk factors for implant failure [old age, 

osteoporosis, autoimmune disease or chronic kidney disease (CKD)] who underwent open transforaminal lumbar interbody 

fusion (TLIF) with cement-augmented CPS fixation (Group C, n=55) or SPS fixation (Group S, n=132) were compared. 

Radiological evaluation included screw failure, cage failure, rod breakage and fusion grade at postoperative 6 months and 1 

year. Pre- and postoperative visual analog scales for back pain (VAS-BP), leg pain (VAS-LP), Korean Oswestry disability index 

(K-ODI) and postoperative complications were also compared. 

 

Results: Group C had a significantly higher average age and lower T-score, and included more patients with autoimmune 

disease and CKD than group S (all P<0.05). Clear zones, screw migration and loss of correction were significantly less frequent 

in Group C (all P<0.05). Thirteen screws breakage were observed only in Group C (4.0%) and all the breakages were in the 

proximal of the two holes. Interbody and posterolateral fusion rates were not significantly different. At last follow-up, all clinical 

parameters including VAS-BP, VAS-LP and K-ODI scores had improved significantly in both groups. Postoperative 

complications were not significantly different in the two groups. 

 

Conclusions: In lumbar fusion surgery, using cement-augmented CPS in high risk groups for implant failure could be a useful 

technical option for reducing acute radiological complications and obtaining clinical results comparable to those obtained using 

SPS in patients with low risk of implant failure. 

 

Abstract No. 46 

Cost-effectiveness Analysis Of Conservative Treatment, Vertebroplasty And Balloon Kyphoplasty In Patients With 

Acute Osteoporotic Vertebral Compression Fractures In South Korea 

Hee Jung Son, Won Rak Choi, Chang-Nam Kang 

Department of Orthopedic Surgery, Hanyang University, College of Medicine, Seoul, Korea 

 

Background: Osteoporotic vertebral compression fracture (OVCF) is a disastrous disease with high morbidity causing severe 

back pain and limiting daily activities. Cement augmentation can be an effective treatment because it can relieve acute pain and 

enable patients to walk earlier. However, there has been no cost-effectiveness analysis of the treatments for OVCF in South 

Korea. 

 

Objective/Aim: The purpose of this study was to compare the cost-effectiveness of conservative treatment, vertebroplasty (VP) 

and kyphoplasty (KP) for OVCF. 

 

Methods: A total of 183 patients diagnosed as acute OVCF in our hospital between January 2014 and February 2019 were 

studied retrospectively. Patient demographics and baseline clinical variables were compared between the different treatment 

groups. Clinical outcomes, treatment costs during hospitalization and outpatient costs for one year from the initial diagnosis of 

OVCF were compared.  

 

Results: Of the 183 patients, 42 (22.9%) were allocated to conservative treatment (group C), 110 (60.1%) to balloon KP (group 

K), and 31 (16.9%) to VP (group V). Patients’ mean age was 75.5 ± 8.7 years and the mean follow-up period was 30.5 ± 16.6 

months. There were no significant differences in baseline characteristics between the groups. Mean hospital days were 

significantly higher in group C than group K (P = 0.026). There were no significant differences between the groups in initial visual 

analogue scales (VAS) (P = 0.321); however, four-week follow-up VAS was significantly lower in group K and group V than 

group C (all P <0.001). One-year follow-up VAS was similar in the three groups (P = 0.765), and there were no significant 

differences between the groups in initial and one-year follow-up Korean Oswestry Disability Index (P = 0.217, 0.161, 

respectively). There were significant differences in the period from the diagnosis of OVCF to initial independent walking after 

injury, with Group K and group V walking earlier than group C (P = 0.000). Total costs were not significantly different between 

the groups at four-week and one-year follow-up (P = 0.509, 0.518, respectively); however there were several differences in 

detailed costs, such as hospital room costs (group C > group K, P = 0.017), operating instrument costs (group K > group V, P 

<0.001), test costs (group C > group K, P = 0.001; group C > group V, P = 0.118; group K = group V, P = 0.375) and caregiver 

costs (group C > group K, P = 0.027). 

 

Conclusion: Cement augmentation is a cost-effective treatment for OVCF in South Korea up to four-week follow-up, because it 

can relieve acute pain and allow early ambulation at the same cost as conservative treatment. However, it is not cost-effective 

treatment at one-year follow-up. 

 

Abstract No. 47 

Results Of Open, Tubular And Bi-portal Endoscopic Decompression For Lumbar Spine Degenerative Disorders - A 

Regional Hospital Experience 

Ang ML, Decruz J, Lor KHK, Yang WE, Pang BC 

Woodlands Health / Khoo Teck Puat Hospital, Singapore 

 



 

Background: Endoscopic spine surgery to address lumbar degenerative conditions receives increasing attention and is 

postulated to offer advantages over existing techniques. A steep learning curve deters its uptake but bi-portal endoscopic 

techniques may offer a more intuitive approach to utilize advantages of endoscopic spine surgery. 

 

Aim: We aim to review the results of lumbar spine decompression surgeries across open discectomy/decompression (OD), 

tubular microdiscectomy/decompression (TM), and biportal endoscopic discectomy/decompression (BE) in our hospital. 

 

Methods: Patients were screened from caselog of spine surgeons in our hospital from January 2021 to May 2022 for lumbar 

spine degenerative disorders and underwent decompression surgeries, which were categorized into discectomy, single-level 

and double-level decompression. Data analysis was performed using SPSS. 

 

Results: Seventy-eight patients were included with mean age of 55.8, 52.2 and 54.6 years in those who underwent OD, TM and 

BE respectively. Most of 8 OD (50%) were performed for double-level decompression, while 44.4% of 36 TM and 41.2% of 34 

BE were for discectomies. Duration of surgery for discectomies were 3h 41m, 2h 10m, 2h 41m for OD, TM and BE respectively. 

For single-level decompression, it was 3h 20m, 3h 19m and 3h 9m, and for double-level decompression it was 4h 15m, 3h 44m 

and 4h 45m. Length of stay was 2.9 days for BE, compared to 3.9 days for TM and 7.6 days for OD with statistical significance 

(p = 0.014). Change of pain score for back and leg pain across the 3 techniques was not statistically significant. Dura tear rates 

were similar between TM (17.6%) and BE (13.9%). 

 

Conclusion: There was no difference in efficacy between the 3 different surgical techniques to address lumbar degenerative 

disorders with similar complication rates. BE spine surgery had the shortest length of stay and might offer potential advantages 

compared to current established surgical techniques. 

 

Abstract No. 48 

Bi-portal Endoscopic Decompression For Thoracic Myelopathy From Ossified Yellow Ligament - A Case Report And 

Early Follow-up 

Ang ML, Pang BC 

Woodlands Health / Khoo Teck Puat Hospital, Singapore 

 

Background: Thoracic myelopathy (TM) due to ossified yellow ligament (OYL) is an uncommon and challenging condition to 

manage. Bi-portal endoscopic spine surgery (BESS) has been used to address lumbar degenerative conditions with advantages 

over existing techniques. Application of the technique in the thoracic spine has a unique set of challenges. 

 

Aim: We aim to report a case of TM from OYL who underwent BESS in our institution along with early results during his follow-

up.  

 

Method: This is a 29-year-old obese man who presented with inability to feel his right sole after falling from his motorcycle 3 

weeks prior, as well as urinary and bowel incontinence when he came to the emergency department. He had decreased 

sensation from below the L2 dermatome, right sided lower limb weakness and bilateral lower limb exaggerated reflexes. 

Magnetic Resonance Imaging (MRI) for the spine showed severe cord compression at level of T10 with OYL at T10-11 on 

Computed Tomography (CT). He underwent emergency surgery with BESS technique for inter-laminar decompression of T10-

11 under intra-operative O-arm imaging. 

 

Results: Postoperatively, he reported paresthesia in his lower abdomen and both soles with improvement in power and 

sensation of both lower limbs. He underwent subacute rehabilitation in a community hospital. At post-operative 6 weeks, he had 

no back pain, near-normal sensation in both feet with occasional paresthesia in his soles. He no longer required the walking 

frame and went back to riding a motorcycle. By 3 months, he could perform tandem gait but continued to have diminished 

sensation in both soles. 

 

Conclusion: TM is difficult to manage due to reportedly poor outcomes and operative complications. BESS confer advantages in 

mitigating complications associated with open surgical treatment. Concepts in traditional techniques can be employed effectively 

and safely in BESS as a viable option for TM surgical treatment. 

 

Abstract No. 49 

Effect Of Individual And Neighbourhood Socio-Economic Indicators On Length Of Stay In Transforaminal Lumbar 

Interbody Fusion (TLIF) 

Ramkumar Mohan, Zhihong Chew, Kevin Ho Yin Wong, Andrew Guan Ru Wu, Andy Yeo Kuei Siong, Terry Teo Hong Lee, 

Wee Lim Loo, Dinesh Shree Kumar 

Changi General Hospital, Singapore 

 

Introduction: We present a study on effects of socioeconomic indicators on Length Of Stay(LOS) post Transforaminal Lumbar 

Interbody Fusion (TLIF). Socioeconomic (SES) factors indicated are studied in terms of room index at the individual level. 

Socioeconomic Disadvantage Index (SEDI) and Socioeconomic Advantage Index (SAI) were used to compare SES at the 

neighbourhood level. Primary outcome of this study was LOS post TLIF. 



 

 

Material and Methods: 201 patients that underwent TLIF procedures from August 2015 to September 2021 in our institution were 

included into the study. Postal codes were cross referenced with national database to derive room index (Equation for room 

index: Sum total[number of rooms in a flat × number of such flats per block] / total number of units in a block). SEDI and SAI 

indices were obtained from local studies by Earnest et al. For individual analysis, patients were stratified based on room index 

(Room index less than 4 versus more than equal to 4). For neighbourhood analysis, patients were stratified based on less 

than/equal to versus more than median SEDI and SAI scores. These stratified populations were then propensity score matched 

at a 1:1 ratio. 

 

Results: 92 (45.8%) of our total cohort were female patients and overall median LOS was 4 days (Interquartile range: [3.00, 

6.00] ). When Room index values were compared, no significant differences were noted in terms of LOS, intra-operative 

variables and post-operative complications. There were no significant differences noted in LOS when compared based on 

unmatched analysis of neighbourhood SES indices. Individuals from neighbourhoods with higher SAI scores had a numerical 

trend towards shorter LOS (4.00 [3.00, 7.50] vs 3.00 [2.00, 5.00], p=0.102). Similar non-significant findings with trends towards 

those with higher Disadvantage scores having longer LOS were noted (4.00 [3.00, 8.00] vs 3.00 [2.00, 5.50], p=0.070]. Most 

notably, after matching this population based on SAI scores (n=73:73), there was a significant difference with those with higher 

SAI scores having shorter LOS (4.00 [3.00, 8.00] vs 3.00 [2.00, 5.00], p=0.047). 

 

Conclusion: Our results suggest that patients with better neighbourhood SES indicators had shorter LOS. However, individual 

SES indices yielding non-significant indices might suggest that larger studies that incorporate patients from a national rather 

than institution database may be required to investigate such differences. We believe that this is a first of such a paper on TLIF 

and further prospective studies are required to study mortality outcomes, follow up differences as well as compliance to 

rehabilitative therapies. 

 

Abstract No. 50 

Biplanar Expandable Cages For Transforaminal Lumbar Interbody Fusion Is Safe And Achieves Good 1-year Clinical 

And Radiological Outcomes In An Asian Population 

David Shaoen Sim, Ayyasarshan Kasivanaath, Craigven Hao Sheng Sim, Lei Jiang, Reuben Chee Cheong Soh, Zhixing 

Marcus Ling 

Singapore General Hospital, Singapore 

 

Background: Biplanar expandable(BE) cages have been recently designed for use in transforaminal lumbar interbody 

fusion(TLIF) for treatment of spinal stenosis and spondylolisthesis as they offer advantages over traditional static cages and 

uniplanar expandable cages.  

 

Objective/Aim: The aim of this study is to compare mid-term 1-year clinical and radiological outcomes of BE cages in an Asian 

population. 

 

Methods: This is a retrospective review of consecutive patients who underwent TLIF with BE cages performed in a single tertiary 

orthopedic institution by two fellowship trained spine surgeons from 2020 to 2021 with 1-year follow up. Inclusion criteria was 

diagnosis of degenerative disc disease, spondylolisthesis or spinal stenosis. Single and double level lumbar fusions, performed 

using either open or minimally invasive (MIS) technique, were included. Outcomes evaluated included the following: patient 

reported outcomes – visual analogue score (VAS) for back pain, Oswestry Disability Index (ODI) and North American Spine 

Society Neurogenic Symptom Score (NSS), and radiographic parameters including segmental lordosis. 

 

Results: 16 patients underwent TLIF with BE cages. 6 patients were male; the average age was 63.6±9.4years and average BMI 

was 25.9±3.7. Three patients(19%) underwent MIS TLIF while 13 patients underwent open TLIF. Six patients(38%) underwent 

one-level TLIF while ten patients underwent two-level TLIF with a total of 26 spinal segments fused. The median follow-up 

period was 12 months. Length of stay was 4.1±1.7days. VAS improved by 4.9±2.7(p<0.001) from 6.7±2.5 to 1.8±2.3; ODI 

improved by 25.8±16.2(p<0.001) from 48.4±17.2 to 22.5±11.9. NSS improved by 34.2±26.9(p<0.001) from 54.4±21.7 to 

20.2±22.8. The proportion of patients achieving minimally clinically significant improvement for VAS, ODI and NSS were 93%, 

93% and 88%. Mean segmental lordosis improved by 3.1±2.2°(p<0.001). There was no implant-related complications or re-

operation. 

 

Conclusion: TLIF performed with BE cages lead to improved patient satisfaction, greater segmental lordosis and are safe for use 

in an Asian population. 

 

Abstract No. 51 

Development Of 3D Morphological Assessment Method Of Percutaneous Augmentation In Elderly Osteoporotic 

Bursting Fracture 

Jing-Jing Fang1, Yu-Ching Hsiao2, Ruey-Mo Lin* 
1,2Department of Mechanical Engineering, National Cheng-Kung University, Tainan, Taiwan 

*Department of Orthopedics, China Medical University, An-nan hospital, Tainan, Taiwan 

 



 

Background: The newly introduced minimally invasive devices, SpineJack®, which is designed to restore the original vertebral 

volume through regaining the height of vertebral body and repairing the fractured endplate. With PMMA augmentation can have 

good and stable results in the management of osteoporotic vertebral fractures without neurological deficits. Although several 

benefits resulting good clinical outcomes, there was no physical evidences to reveal the target vertebra changes before and 

after the augmentation.  

 

Objective/Aim: To develop an automatic and reliable assessment tool to reveal morphological changes of vertebra body after 

PMMA augmentation in three dimensions. To provide advanced qualitative and quantitative evaluations in correspondence 

between vertebra fracture and morphological changes of spine. 

 

Methods: Computer tomography were taken for modeling target vertebras in three dimensions. Geometry features of three-

dimensional vertebra body include body heights, length, width, and volume were automatically and uniquely setup and 

calculated. Angles of local kyphosis on X-Ray imaging in two dimensions were measured by physician for differences 

assessment before and after augmentation. First of all, we use the principle component analysis method to determine the local 

coordinate of target vertebra. Therefore, positions of 9 body heights can be evenly distributed automatically as shown in Figure 

1. The proposed superimposing method invoke the integrations of the interactive closest points and optimal symmetry plane 

methods.  

 

Results: The proposed superimposing method was proven in reliable, stable, and efficient to align the three-dimensional digital 

vertebras in pre and post procedure (Figure 2). Blue and yellow colors represent the fracture and augmented vertebras 

respectively. One case of osteoporotic fracture was retrospectively recruited to test the developing assessment tool. The patient 

was injected PMMA from the left side only, who had undertaken three times computer tomography in before and after treatment 

in 5 months and 40 months. Quantitative body heights were collected to record the progressing changes over time.  

 

Conclusion: In Figure 3, we found the PMMA augmentation trend were decreased over time. Augmentation effectiveness initially 

increase body height at positions of RM, MM, and LP in 5 months, but all the body height positions were decrease after 40 

months of augmentation. Recruiting more cases and further investigation of morphological changes are near future work. 

 

Abstract No. 52 

Percutaneous Endoscopic Posterior Lumbar Decompression In Lumbar Stenosis Using 6.3MM Foraminoscope With 

30DEG. Viewing Angle – Surgical And Clinical Reports – Pros And Cons 

Woraphot Wichan 

Thabo Crown Prince Hospital, Thailand 

 

Background: Endoscopic spinal surgery has gained a lot of attention lately and is believed to soon become the new gold 

standard for treating back pain. Amongst many indications for endoscopic spinal surgery, spinal stenosis is one of the most 

prevailing diseases. Laminoscopes with viewing angle less than 25deg. are commonly used for percutaneous endoscopic 

posterior decompression in spinal stenosis, both central and lateral recess. However, there have been minimal studies with 

using foraminscopes with different scope diameter and viewing angle. 

 

Objective: To determine if using foraminoscope with different scope diameter and viewing angle to conduct Posterior Lumbar 

Decompression in Lumbar Stenosis makes any difference from the conventional use of laminoscopes. 

 

Method: Retrospective study of 105 patients with the total of 139 subjected levels. Procedures include laminotomy, central 

flavectomy by en bloc fashion, lateral recess decompression and discectomy. Post-op MRI, clinical outcomes such as ODI, Leg 

and Back VAS, the Macnab criteria were recorded and evaluated. Surgical parameters including operative time, blood loss 

volume, post-op stay, recurrence, and surgical complications were taken into account. 

 

Results: Total case 174 Cases. Review 105 Cases. 139 Posterior decompression. 105 Discectomy. L2-3 Level – 3 Patients. L3-

4 Level – 31 Patients. L4-5 Level – 82 Patients. L5-S1 Level – 23 Patients. Data Results Surgical time 92.6+/-3.71min. Blood 

loss 17.66+/-1.86cc.  Post op hos-stay 1.94+/-0.08d. Follow up 17.94+/-0.35mo ODI improved from 77.08% at baseline to a final  

19.61% (P<0.001) VAS of leg and back from 9.39,4.89 at baseline to a final 2.01,1.62 Macnab criteria 88.57% of patients 

achieved excellent and good results. Complications Small size Dural tear 5 patients (no need to open repair) Transient 

dysesthesia 2 patients (improved <3wk). 

 

Conclusions: Patient outcomes and surgical parameters show no difference between using foraminoscope and laminoscope in 

Percutaneous Endoscopic Posterior Decompression in Lumbar Stenosis. However, smaller incisions were observed which may 

explain less muscles damage, shorter recovery period, less surgical risks and less blood loss. 

 

Abstract No. 53 

Enbloc Lumbar Flavum Extraction In Endoscopic Spine Surgery: Technical Notes 

Mahadhipta H, Gatam L, Phedy, Husin S, Gatam AR 

Gatam Institue Orthopaedic and Spine Centre, Eka Hospital BSD, Indonesia 

 



 

Endoscopic spine surgery has become worldwide technique nowadays, especially in lumbar spine surgery. Steep learning curve 

in the first twenty cases often have complications, particularly dural tear. This such complication sometimes makes surgeon to 

stop learning endoscopic spine surgery. Most of the dural tear result in the use of kerrison punch. Therefore, we have to 

minimize using kerrison punch, especially when removing the flavum ligament. Enbloc extraction technique compare to 

piecemeal technique gives lower risk of dural tear. We demonstrate our technique for enbloc extraction of lumbar flavum 

ligament in both uniportal and biportal endoscopic spine surgery. 

 

Abstract No. 54 

Beyond Placement Of Pedicle Screws - New Applications For Robotics In Spine Surgery: A Multi-Surgeon, Single-

Institution Experience 

Troy Q. Tabarestani, David Sykes, Kelly R. Murphy, Timothy Y. Wang, Christopher I. Shaffrey, C. Rory Goodwin, Phillip Horne, 

Khoi D. Than, Muhammad M. Abd-El-Barr 

Duke University 

 

Introduction: Interest in robotic-assisted spine surgery has grown as surgeon comfort and technology have evolved to maximize 

the benefits of time-saving and precision. However, the Food and Drug Administration (FDA) has currently only approved 

robotics to assist in determining the ideal trajectory for pedicle screw placement after extensive research supporting its efficacy 

and efficiency. To be considered a durable and effective option, robotics need to expand beyond the indication of just placing 

pedicle screws. 

 

Objective: This article aims to illustrate a multi-surgeon, single-institution experience with unique applications of robotic 

technologies in spine surgery. 

 

Method: We will explore accessing Kambin’s Triangle in percutaneous transforaminal interbody fusion (percLIF), iliac fixation in 

metastatic cancer, and sacroiliac (SI) fusions. Each of these topics will be covered in-depth with associated background 

information and subsequent discussion. 

 

Results: Without the need for laminectomies or facetectomies, minimal tissue disruption was attained by using RA 

instrumentation finely tuned to each patient’s unique spinal landscape for percLIF. In the cases of iliac fixation, the use of S2AI 

screws was precluded by the extensive damage to the sacrum. Therefore, a modified iliac screw entry point was utilized with an 

entry point slightly more medial than the traditional method, with a pre-planned trajectory of the screws using robot assistance. 

For SI joint fusion, we review our group at Duke University's published case series displaying the “off-label” use of the robot, 

which is the first reported case series of its kind in the literature. 

 

Conclusion: We show that with a proper understanding of its limitations, robots can help surgeons perform difficult surgeries in a 

safe manner. 

 

Abstract No. 55 

Awake Spinal Fusion Leads To Decreased Postoperative Opioid Use And Decreased Length Of Stay Compared To 

General Anesthesia: A Matched Cohort Study 

David A.W. Sykes, Troy Q. Tabarestani, Nauman S. Chaudhry, Miles Berger, Chakib Ayoub, Jeff Gadsen, Dhanesh Gupta, 

Christopher, I Shaffrey, Muhammad M. Abd-El-Barr 

Duke University 

 

Introduction: Over the past several years, there has been increasing interest in performing spinal fusion under awake spinal 

anesthesia (SA) as an alternative to general anesthesia (GA). The evidence supporting its use has been positive, albeit limited. 

The authors set out to investigate the effects of SA vs GA for spinal fusion procedures on operative time, analgesic use, time to 

ambulation and hospital length of stay 

 

Methods: The authors performed a retrospective review of a single surgeon’s patients who underwent lumbar interbody fusions 

under SA vs GA. Each SA patient was compared to a demographically matched GA counterpart undergoing a comparable 

procedure by parametric T-tests. Analyzed outcomes include operative time, opioid usage in morphine milligram equivalents 

(MME), time to ambulation (TTA) and length of stay (LOS). 

 

Results: 8 SA patients were matched to 8 GA counterparts; the cohort had a mean age of 66.8 with a mean BMI of 26.4. GA and 

SA patients demonstrated no statistically significant differences in age or BMI. All patients received erector spinae plane blocks 

with 1.3% liposomal bupivacaine. Postoperative opioid use was reduced in SA patients compared to GA patients (18.86 vs 

54.34 MME, p=0.026). SA patients also demonstrated a shorter hospital LOS (0.52 vs 2.63 days, p=0.029). SA patients did not 

demonstrate a statistically significant reduction in procedure duration (138 vs 169 minutes, p=0.207) nor a statistically 

significantly reduced TTA (3.85 vs 31.33 hours, p=0.092).  

 

Conclusion: These preliminary retrospective results suggest the use of SA rather than GA for lumbar fusions is associated with 

lower opioid utilization and reduced hospital length of stay. Future randomized prospective studies are warranted to determine if 

SA usage truly leads to these beneficial outcomes.  



 

 

Abstract No. 56 

Posterior Full Endoscopic Cervical Decompression (P-FECD) For Radiculopathy After Anterior Cervical Discectomy 

And Fusion (ACDF) 

Keng-Chang Liu 

Buddhist Dalin Tzu Chi Hospital, Taiwan 

 

Background: Neurologic symptoms may occur after ACDF because of inadequate decompression, scar adhesion or natural 

degeneration. The pathologic lesions usually locate on the posterolateral edge of vertebral body. When revisional surgery is 

indicated, repeated anterior approach would be disturbed by the adhesive scar and previous interbody fusion, and associated 

with high morbidity. Posterior approach should be convenient for decompression, but traumatization to posterior structure is the 

main concern by open dissection. The author presents the technique and results in the treatment of patients suffering from 

radiculopathy after ACDF. 

 

Objective: The purpose of this study is to present the potential of the P-FECD as a good option for revisional surgery after 

ACDF.  

 

Materials and Methods: From Jan. 2020 to Dec. 2021, 4 patients (2 male and 2 female) with a mean age of 49 (range, 42 to 62) 

years underwent P-FECD for unilateral radicular symptoms after ACDF. Residual neurologic symptoms occurred in 1 patient, 

recurrent in 2, and contralateral side symptoms in 1. P-FECD was performed in all 4 patients.  

 

Results: After P-FECD, all 4 patients had significant improvement in neurologic symptoms, and obtained excellent results. There 

were no intraoperative or postoperative complications. The average hospital stay was 2 days. 

 

Discussion: The main lesion for the failed ACDF usually is the posterolateral osteophytosis. P-FECD as a revisional procedure 

after ACDF has several advantages: (1) approach is not interfered with scar or previous fusion, (2) adequate posterior 

decompression can be achieved with posterior structure minimally traumatized, (3) segmental stability is preserved and 

unnecessary instrumentation can be prevented, and (4) complications related to repeated anterior approach can be avoided.  

 

Conclusions: This study shows P-FECD is a good option of revisional surgery for unilateral radiculopathy after ACDF. 
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Modic Changes Are Associated With Oxidative Stress In Posterior Ligamentous Complex Of Lower Lumbar Spine 

Hao-Chun Chuang, Yuan-Fu Liu, Yu-Meng Hsiao, Chao-Jui Chang, Yi-Hung Huang, Keng-Chang Liu, Ruey-Mo Lin, Cheng-Li 

Lin 

National Cheng Kung University Hospital, Taiwan 

 

Background: Modic changes were common in lower lumbar region. Its presence indicated segmental spinal instability, but there 

was no unanimous conclusion on the optimal management strategy.  

 

Objective: To investigate the association between Modic changes and the degeneration of posterior ligamentous complex of the 

spine.  

 

Methods: We recruited 53 patients undergoing posterior lumbar decompression surgery. Modic changes (stage 0-3) of vertebral 

endplates and the thickness of ligamentum flava (LF) were evaluated on preoperative MRI images. Specimens of LF were 

collected intraoperatively, whose oxidative stress was quantitatively analyzed using fluorometric assay kits of hydrogen peroxide 

(H2O2), malondialdehyde (MDA), and nitric oxide (NO). The antioxidant capacity was analyzed using assay kits of glutathione 

(GSH) and superoxide dismutase (SOD). Kruskal Wallis test was used to compare the thickness and oxidative stress among 

different stages of Modic change. 

 

Results: The age was significantly lower in patients without Modic change (55.5, 63.2, 68.3, and 66.9 years old for stage 0-3, 

respectively; p = 0.020). The thickness of LF increased significantly as the Modic change of disc advanced (3.73, 3.92, 4.51 and 

4.87mm; p = 0.001). The oxidative stress also differed significantly according to the stage of Modic change, being highest in 

stage 2 and lowest in stage 3 (H2O2: 47.0, 49.6, 60.8 and 36.8 μmol/L; p = 0.019). By contrast, the antioxidant capacity was 

highest in stage 1 and lowest in stage 2 (GSH: 1.23, 1.59, 1.00, and 1.28 mM; p = 0.048) (SOD: 0.96, 1.16, 0.67, and 0.81 

U/mL; p = 0.028).  

 

Conclusion: The oxidative stress in LF increased in early stages of Modic change but decreased in the terminal stages. As early 

Modic change represented segmental instability, we speculated that LF sustained repetitive microtrauma and the oxidative 

stress elevated accordingly. At the terminal stage, oxidative stress ceased after an autostabilization process. 
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Fusion And Patient Reported Outcomes In Patients With Degenerative Lumbar Disease Without Spondylolisthesis: A 

Global Study Comparing Anterolateral Versus Posterior MIS Approaches At 2-years Follow-up 



 

JY. Hong, SW Park, P Pereira, P d l Dehesa, A Peleganchuk, Y Charles, W Senker, Y. Song, S. He, Q Yang, T-Y Kim, Y Park 

Korea University Medical Center, Korea 

 

Background: Several anterolateral and posterior minimally invasive lumbar interbody fusion (MI-LIF) approaches are used to 

treat patients with degenerative lumbar disease (DLD). However, it is uncertain whether they achieve similar outcomes. 

 

Objective/Aim: To evaluate effectiveness and safety of anterolateral and posterior MI-LIF approaches in DLD patients without 

spondylolisthesis. 

 

Method: DLD patients without spondylolisthesis (N=109) indicated for either anterolateral or posterior MI-LIF were consecutively 

enrolled in a 5-year multi-center prospective clinical study (NCT02617563) across Asia, Europe, and Latin America. Surgeons 

determined the approach for each patient. Demographic and patient reported outcomes (PRO) including disability (ODI), back- 

and leg-pain (VAS), quality of life (EQ5D), fusion status and serious adverse events (SAE) were collected.  

Interim analyses at 2-years, used paired t-test and ANCOVA to test for within and between group differences. 

 

Results: Fifty of 109 patients received anterolateral (58% 1-level; 42% 2-level) and 59 patients received posterior (86% 1-level, 

14% 2-level) MI-LIF. Stenosis was less common in patients who received anterolateral (60% first level, 52% second level) 

compared to posterior (78% at first level, 88% at second level) MI-LIF procedures.  At 2-years post-surgery, patients reported 

statistically significant and clinically important improvements on all PROs compared to baseline. Furthermore, there were no 

significant differences in the amount of improvement between approaches. By 2-years follow-up 90.5% (38/42; anterolateral 

approach) and 86.0% (37/43; posterior approach) of patients had achieved fusion (p=.738).  One MI-LIF procedure-related and 

one device-related SAE in the anterolateral group were reported.  

 

Conclusion: The small differences within the sample that were detected (i.e., number of 2-level fusion and percentage of patients 

with stenosis) did not result in less favorable outcomes from the fusion surgery by using either a posterior or anterolateral 

approach. These results suggest that experienced physicians treat DLD patients without spondylolisthesis in an optimized 

manner by choosing the appropriate approach. 
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Anterolateral Versus Posterior Minimally Invasive Interbody Fusion For Patients With Spondylolisthesis: 2-years 

Follow-up From A Prospective, Global, Cohort Study 

JY. Hong, SW Park, P Pereira, P d l Dehesa, A Peleganchuk, Y Charles, W Senker, Y. Song, S. He, Q Yang, T-Y Kim, Y Park 

Korea University Medical Center, Korea 

 

Background: Patient reported outcomes (PRO) and fusion results for anterolateral compared with posterior approaches for 

minimally invasive lumbar interbody fusion (MI-LIF) are not well documented in degenerative spondylolisthesis (DS) patients 

beyond 1-year.  

 

Objective/Aim: This study reports PRO and fusion rates for patients with DS who received MI-LIF at 2-years post-surgery.  

 

Methods: Patients with DS (n=231) indicated for one- or two-level MI-LIF were consecutively enrolled in a 5-year, multi-center 

prospective cohort study (NCT02617563) across Asia, Latin America, and Europe. Each surgeon determined if their patient(s) 

would receive an anterolateral or posterior approach.  PROs assessed included: disability (ODI), back and leg pain (VAS) and 

quality of life (EQ5D). Fusion status was assessed using CT or radiography. Paired sample t-tests and ANCOVA were used to 

test for improvements from baseline and group differences.  

 

Results: Two-years post-surgery, patients demonstrated statistically significant and clinically important improvements in ODI, 

VAS, and EQ5D scores (Table 1). Patients who received posterior compared to anterolateral MI-LIF demonstrated greater 

improvement in back-pain (p=.022), leg-pain (p=.009) and reported higher quality of life (p=.001). For disability, there was no 

difference between groups. Of patients assessed by 2-years, 84.4% (81/96) anterolateral approach and 91.9% (68/74) posterior 

approach, achieved fusion (p=.164). Six MI-LIF procedure-related (3 anterolateral; 3 posterior) and 6 device related serious 

adverse events (4 anterolateral; 2 posterior) were recorded. 

 

Conclusion: DS patients treated with MI-LIF demonstrated substantial improvement in quality of life, alleviation of disability, back 

and leg pain, good rates of fusion and a good safety profile 2-years post-surgery regardless of approach used. The differences 

between groups might be explained by patients in the posterior group deriving greater benefit from direct lumbar stenosis 

decompression compared to that achieved from anterior indirect decompression. It remains to be seen if this trend continues to 

develop at future, annual, follow-up timepoints.  
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Association Between Surgical Experience And Acute-phase Radiographic Spinal Epidural Hematoma Incidence 

Following Microendoscopic Decompression Surgery 

Masayoshi Iwamae 

Dept. Orthopaedic Surgery, Osaka Metropolitan University Graduate School of Medicine, Japan 



 

 

Background: Although previous studies have identified risk factors of postoperative spinal epidural hematoma following 

microendoscopic decompression surgery (MED), most of the factors identified were associated with patient characteristics. No 

reports have previously evaluated the association between surgical technique and the incidence of postoperative spinal epidural 

hematoma (PSEH) following MED. 

 

Objective: The objective of this study was to evaluate if radiographic PSEH (rPSEH) incidence following MED was associated 

with microendoscopic surgical experience. 

 

Methods: This study is a retrospective cohort study. A total of 3,922 patients who had undergone MED performed by a single 

surgeon were enrolled. rPSEH was defined as a hematoma that was identified via routine magnetic resonance images 

performed 3–4 days postoperatively. Patients were classified into rPSEH and control groups. The possible factors associated 

with rPSEH including patient background data and surgical data were evaluated by multivariate logistic regression analysis. 

Additionally, postoperative clinical data were compared using t-test or mixed-effects model. 

 

Results: rPSEH was identified in 203 cases (5.2%). In the multivariate analysis, age (p = 0.002), surgical experience (p = 0.003), 

surgical time (p = 0.038), multilevel decompression (p < 0.001), and diagnosis (p = 0.004) were identified as independent 

variables associated with rPSEH. Regarding clinical results, the rPSEH group was hospitalized longer (p < 0.001) and showed 

less improvement in Japanese Orthopedics Association score and Oswestry Disability Index (p = 0.037 and 0.014, respectively) 

than the control group. 

 

Conclusion: rPSEH significantly worsened postoperative results including duration of hospitalization and clinical score. Surgical 

experience was identified as a risk factor for rPSEH. Current results indicate that the sharing of microendoscopic surgical 

techniques among surgeons may reduce rPSEH incidence and improve clinical outcomes. 

 


