
 

 

Abstract No. 21 

Endoscopic Management Of Lumbar Osteomyelitis: A Case Report 

Akbar Mafaza, Zikrina Abyanti Lanodiyu, Yudha Mathan Sakti 

Gadjah Mada University / Sardjito General Hospital 

 

Background: Vertebral osteomyelitis was a rare disease that might lead to significant clinical problems. Conservative therapy 

was considered to be sufficient for most patients. However, it was not uncommon that the infectious process may become 

fulminant and severe complications could arise. Recent studies had shown that percutaneous endoscopic debridement provides 

a favorable outcome in managing lumbar infections without severe neurological symptoms 

 

Objective/Aim: To demonstrate a case in which we used a modified approach using unilateral percutaneous endoscopic 

debridement aided by a kyphoplasty needle with gentamicin diluted over physiological saline for irrigation. 

 

Methods: We presented a case report of a female 49 years old, with pyogenic vertebral osteomyelitis of the 4th-5th lumbar spine 

without neurologic deficit. X-ray examination showed a resemblance of the lytic lesion over the anterior aspect of the L4. We 

then planned a minimally invasive endoscopic procedure. First portal was made to aspirate the abscess product and for the 

instrument to debride the remaining debris material. We also developed the second portal using kyphoplasty needle towards the 

pedicle to gain access to the vertebral body. The debriding process was achieved by positive irrigation pressure from one portal 

to another using physiologic NaCl saline and gentamicin solution. 

 

Results: Minimally invasive management using unilateral percutaneous endoscopic debridement aided by a kyphoplasty needle 

provide thorough irrigation was made possible as the intravertebral body was approachable. Compared to open surgery, this 

approach reduce surgical damage, the patient experienced an almost instant relief of pain and improvement of ODI score after 3 

months and 1 year follow up. 

 

Conclusion: Percutaneous endoscopic debridement technique in addition of kyphoplasty needle allows wider area for adequate 

debridement and better result, while maintaining minimally invasive setting with minimum complications. 

 

Abstract No. 22 

Intraoperative Finding Of A Conjoined S1 Lumbosacral Nerve Root During Unilateral Biportal Endoscopic Surgery: A 

Case Report 

Warayos Trathitephun, Siravich Suvithayasiri, Numfon Sinchai, Manunpatt Punyathanaporn, Munthaparn Rodjit 

Chulabhorn Royal Academy, Thailand 

 

Background: Conjoined lumbosacral nerve roots (CNR) are two adjacent nerve roots that share their common dura mater that 

emerge from the thecal sac. resonance imaging (MRI) is an accurate method for identifying CNR. However, most of the 

symptomatic cases have lumbar disc pathologies that interfere with CNR identification. 

 

Objective/Aim: We introduce a case of conjoined S1 nerve root which was found intraoperatively during unilateral biportal 

endoscopic (UBE) surgery. 

 

Methods: A 68-year-old male presented with sciatica pain for 6 months. The physical examination showed normal motor power, 

pain and numbness along right L5 dermatome. The MRI of the lumbosacral spine showed a herniated nucleus pulposus (HNP) 

L5/S1. 

 

Results: We performed UBE for right side interlaminar approach discectomy and found double nerve roots existing at the same 

foramen of right L5/S1. A dural tear occurred during discectomy due to severe adhesion. Medial facetectomy and foraminotomy 

at L5/S1 were done until the nerve root was completely mobile through the foramen. The L5 radiculopathy improved immediately 

after the surgery, but there was a new onset of numbness along S1 dermatome.  

 

Despite the fact that type 2A conjoined nerve roots which exist at the same foramen should emerge from the same common 

rootlet, the ventral root in this case was injured but there were no further L5 radiculopathy symptoms. We hypothesize that 

postoperative S1 paresthesia could result from pathology of the intradural division of S1 ventral nerve root at L5/S1 foramen 

sharing its origin rootlet with S1 root that existed at S1 foramen. 

 

Conclusion: MRI may not clearly identify conjoined nerve roots, especially in lumbar disc pathology because of neural structure 

compression. Awareness of variation and understanding types of conjoined nerve roots can prevent injuries. UBE is an 

endoscopic surgery option to treat lumbar disc pathology which provides good visualization of lumbar nerve root anomalies. 

 

Abstract No. 23 

Analysis Of The Incidence And Risk Factors Of Postoperative Delirium In Patients With Degenerative Cervical 

Myelopathy 

Seok Woo Kim; Donghyun Kim; Namhoo Kim; Tae-Hwan Kim; Jae Keun Oh 



 

Hallym University College of Medicine, Korea 

 

Background: Postoperative delirium (POD) worsens surgical outcomes, raises medical cost, and increases postoperative 

morbidity and mortality. Previous studies identified multiple causes for POD after spinal surgery, but most did not focus on 

specific disease entities. Hence, relatively little is known of development of POD in degenerative cervical myelopathy (DCM) 

patients. 

 

Objective: The purpose of this study is to analyze various risk factors that can cause POD in DCM patients, which may affect 

normal recovery and outcomes after surgery, and to help deal with them in advance and to take a medical approach. 

 

Methods: A total of 148 patients aged 60 years or older who underwent laminoplasty or anterior cervical discectomy and fusion 

(ACDF) for DCM from 2008 to 2015 were included in this study. Incidence and multiple risk factors for development of POD 

were analyzed.  

 

Results: POD occurred in 24(16.2%) patients. Among the 148 patients, 78 received laminoplasty, of whom 19 patients (24%) 

experienced delirium; the other 70 patients underwent ACDF, of whom five patients (7.1%) experienced delirium. History of 

Parkinson’s disease (OR=178.242, p=0.015), potassium level (OR=3.764, p=0.031), and surgical approach of laminoplasty over 

ACDF (OR=8.538, p=0.008) were found to be significant risk factors in a multivariate analysis. Age (OR=1.056, p=0.04) and 

potassium level (OR=3.217, p=0.04) were significant risk factors in the laminoplasty group. 

 

Conclusion: The findings of this study suggest that the incidence and risk factors for POD may vary in patients with DCM. It is 

necessary to understand multiple factors that affect the development of POD. 

 

Abstract No. 24 

Biportal Endoscopic Lumbar Foraminal Decompression For Lumbar Foraminal Stenosis And Foraminal Disc Herniation 

Asrafi Rizki Gatam, Luthfi Gatam 

Indonesian Orthopaedic Association 

 

Study Design: Retrospective cohort study 

 

Objective: To evaluate the efficacy of biportal endoscopic lumbar foraminal decompression for management of degenerative 

lumbar foraminal stenosis or lumbar foraminal disc herniation. 

 

Summary of Background Data: Until recently open decompression is still being considered as the gold standard for management 

of spinal stenosis but the evolution of minimal invasive spine instrument has brought new dimension in the management of 

spinal stenosis management. Full endoscopic surgery has a lot of advantages in term of minimal soft tissue damage, less 

bleeding, less hospital stay and earlier return to work.  

 

Methods: This is a retrospective cohort study of a lumbar foraminal stenosis or foraminal disc herniation without instability 

consisting of 75 patients managed with biportal endoscopic lumbar foraminal decompression. We evaluate the clinical result of 

the pre and post operation VAS of leg pain, back pain and ODI. We observe patient until 1 year post operation. 

 

Results: The VAS of back pain, leg pain and ODI were better in the post-operation compare to pre-operation. The ODI and VAS 

of leg pain was significantly better with p value of 0.033 and 0.04. Claudication symptoms also diminished right after the surgery. 

The length of hospital stay were around 1.5 days. We could not evaluate the amount of bleeding due to continuous water 

irrigation during the surgery. There were no instability after 1 year of operation. 

 

Conclusion: Biportal endoscopic lumbar foraminal decompression showed sufficient result for management of lumbar foraminal 

stenosis and foraminal disc herniation without compromising lumbar stability. 

 

Abstract No. 25 

Unilateral Biportal Lumbar Interbody Fusion: A Technical Note And An Outcome Comparison With the Conventional 

Minimally Invasive Fusion 

Asrafi Rizki Gatam, Luthfi Gatam 

Indonesian Orthopaedic Association 

 

Background: In the past few decades, the minimally invasive technique for spine surgery has developed extensively from the 

scope of decompression until fusion surgeries to reduce damages to the normal anatomical structure. Unilateral biportal 

endoscopic lumbar interbody fusion (ULIF) is one of the fusion options which is readily available without a sophisticated minimal 

invasive instrument. Our aim is to introduce ULIF experience in our center and comparing the result with conventional minimally 

invasive lumbar interbody fusion (MIS-TLIF). 

 

Methods: This is a retrospective cohort study of 145 lumbar spondylolisthesis cases that underwent fusion surgery with either 

ULIF or the conventional MIS-TLIF. All of the patients were observed within a 12-month follow-up period to evaluate the back 



 

pain and leg pain Visual Analogue Score (VAS), the Oswestry Disability Index (ODI), the 36-Item Short Form Health Survey (SF-

36), and fusion rate. 

 

Results: The leg pain VAS was similarly improved in both groups. ULIF has a significant back pain improvement on direct post 

operation and at the 3-months follow-up (p value 0.032 and 0.046 respectively). ULIF group also had a significantly better 

improvement of ODI scores on the early post-operative period (p=0.045). However, both groups similarly showed improvement 

of ODI score and the SF-36 at the 3-, 6-, and 12- months follow up.  

 

Conclusion: Full endoscopic fusion surgery with ULIF offers a comparable long-term outcome and a significantly better back 

pain VAS reduction in short-term follow up com- pared to the conventional MIS-TLIF. ULIF, with further improvement, can be the 

next gold standard in managing degenerative lumbar spine conditions. 

 

Abstract No. 26 

Epidural Hematoma Mimicking Herniated Nucleus Pulposus From An MRI Result Removed By Unilateral Biportal 

Endoscopic Surgery: A Case Report And Literature Review 

Warayos Trathitephun; Siravich Suvithayasiri; Sasikarn Wanitchakorn; Numfon Sinchai 

Chulabhorn Royal Academy, Thailand 

 

Background: Hematoma in the spinal canal mostly occurs in the epidural area due to its potential space containing the epidural 

venous plexus. Spinal epidural hematoma (SEH) is usually found following trauma and procedures such as a lumbar puncture or 

spinal surgery. Coagulopathy and anticoagulants can also cause spontaneous hematoma. The incidence of symptomatic SEH is 

less than 1% in general and 0.2% after decompressive spinal surgery. Although symptomatic SEH following procedures 

involving the epidural area rarely occurs, a space-occupying lesion can cause serious neurological problems. 

 

Objective/Aim: In this report, we introduce a case of paraparesis caused by SEH in the lumbar spine. The patient underwent 

unilateral biportal endoscopic assisted decompression surgery and a literature review. 

 

Methods: A review of an electronic medical record: a 62-year-old female presented with Frankel C paraplegia below L4 with 

bowel and bladder dysfunction. The patient developed these symptoms three months after a fall accident and was referred to 

our institute with a diagnosis of an epidural tumor. The emergent magnetic resonance imaging (MRI) of the lumbosacral spine 

showed a large inhomogeneous epidural mass with L4-5 compression. The differential diagnosis included herniated nucleus 

pulposus (HNP) and an epidural tumor. 

 

Results: We preformed unilateral biportal endoscopic surgery to decompress L4-5. Bloody staining of the ligamentum flavum 

and epidural blood clot in the paracentral area compressing spinal cord were found intraoperatively. The pathology report 

showed fibrin and fibrocartilage tissue covered in blood and the ligamentum flavum with neovascularization. Two weeks after 

operation, the Frankel score improved to grade E, and bowel and bladder control was restored. 

 

Conclusion: SEH can mimic HNP and occur even after a minor traumatic event. Surgical decompression including unilateral 

biportal endoscopic surgery has benefits for neurological recovery. 

 

Abstract No. 27 

Single Step Percutaneous Pedicle Screw System Is Safe, Effective and Has Good 1-year Outcome In An Asian 

Population 

David Shaoen Sim, Ayyadarshan Kasivishvanaath, Lei Jiang, Zhixing Marcus Ling 

Singapore General Hospital, Singapore 

 

Background: Minimally invasive lumbar fusion surgery (MIS) has become increasingly popular over the years. MIS can 

potentially reduce surgical morbidities leading to shorter postoperative hospital stay and earlier return to work. MIS technology 

has evolved and new single step percutaneous pedicle screw systems (SSPPSS) have been developed. SSPPSS eliminates 

the need for Jamshidi needles and guidewires, which are still required when using conventional MIS screw systems (CMSS). 

This new design aims to cut down operating time because of the reduced steps involved. 

 

Objective/Aim: The goal of this study is to demonstrate that SSPPSS is safe and effective, when compared to CMSS, in an 

Asian population. 

 

Methods: This is a retrospective review of prospectively collected data of consecutive patients who underwent single-level 

minimally invasive transforaminal interbody fusion (MIS-TLIF) with SSPPSS or CMSS by a single surgeon performed in a tertiary 

spine institution from 2018 to 2021 with a minimum of 1-year follow up. Inclusion criteria for both procedures consisted of 

degenerative disc disease, spondylolisthesis and spinal stenosis. Patients with previous spinal fusion, infection or tumour were 

excluded. MIS-TLIF was first performed with CMSS for the initial cases while SSPPSS were used for all subsequent cases after 

this new technology was available. This study evaluated inpatient details including operating time and length of hospital stay. 

Patient reported outcomes recorded prospectively included ODI, NSS and VAS. 1-year radiographic parameters such as 

subsidence, loosening and bony fusion were also evaluated. 



 

 

Results: 12 SSPPSS and 22 CMSS MIS-TLIF patients were included. Both groups were similar in age (69.5±7.1 vs 64.6±10.9 

years for SSPPSS and CMSS group, respectively; p=.124), BMI (24.0±4.8 vs 26.0±4.1; p=.119), gender (50% vs 50% males), 

spinal level at which surgery was performed (92% vs 73% L4–5; p=.192), pre-operative Oswestry Disability Index (ODI) 

(52.4±20.8 vs 51.4±17.0; p=.898), North American Spine Society Neurogenic Symptom Score (NSS) (46.4±16.2 vs 53.8±19.7; 

p=.263) and Visual Analogue Score (VAS) for back pain (6.6±2.3 vs 6.4±2.7; p=.781).   

Operating time for SSPPSS was significantly shorter than CMSS (230±33 vs 275±40 minutes; p=.002). 

 

Length of hospital stay was similar for both groups (3.3±1.9 vs 4.6±1.8 days, p=.061). There was no significant statistical 

difference in the 1-year postoperative ODI (12.0±6.7 vs 12.3±13.6; p=.942), NSS (12.3±11.2 vs 11.6±13.2; p=.879) and VAS 

(0.6±1.6 vs 0.6±1.5; p=.993) between SSPPSS and CMSS group. There was no cage subsidence, implant loosening or vessel 

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

 

Conclusion: No complications were reported in patients who were operated with SSPPSS. Patients in this group also 

experienced shorter operating time compared to the CMSS group. The 1-year follow up on patients from both SSPPSS and 

CMSS groups showed similar outcome scores. This study has shown that SSPPSS is safe and effective in an Asian population. 

Future studies with a larger population and longer follow up period will be useful to further substantiate our results. 

 

Abstract No. 28 

Better Clinical And Radiological Outcomes In Biportal Endoscopic Surgery With 0' and 30' Scope For Lateral Recess 

Lumbar Stenosis 

Sub-Ri Park1; Ji-Won Kwon1; Jae-Won Shin2; Sa-Hyun Sung3; Soo-Bin Lee4 
1Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea;  
2 Department of Orthopedic Surgery, National Health Insurance Service Ilsan Hospital, Goyang, Korea 
3 Department of Orthopedic Surgery, College of Medicine, Ewha Womans University Seoul Hospital, Seoul, Korea 
4Department of Orthopedic Surgery, Catholic Kwandong University International St. Mary's Hospital, Incheon, Korea 

 

Background: Biportal endoscopic spine surgery (BESS) has become more popular and active in east asia, and the indications 

are expanding. In spinal stenosis patients, the case of posterior decompression with BESS is increasing and also many studies 

reported good results about this procedure. However, there is limitation about ipsilateral side decompression with facet 

preservation also, symptoms were remained or did not improved significantly in follow up period after surgery. Nevertheless, 

There are just few reports about the importance of lateral decompression in spinal stenosis patients. 

 

Objective / Aim: The aim in Biportal endoscopic decompression for patients who had lumbar stenosis with both leg radiating pain 

is to compare the clinical and radiological outcome of facet preservation and lateral recess decompression with using only 0' 

scope for both side decompression versus using 0' scope for contralateral decompression and 30' scope for ipisilateral 

decompression.  

 

Methods: In retrospective study, we did biportal endoscopic decompression surgery for 51 spinal stenosis patients from 2021. 

August to 2022. January. 26 patients (Total 47 levels) used only 0' scope when bilateral decompression (Group A), and 25 

patients (Total 49 levels) used 30' scope when ipsilateral side decompression and decompressed additionally for both lateral 

recess free space and roots pathway free space. (Group B) Radiological assessments of cross sectional dural sac diameter, 

Facet length, lateral recess angle were compared with pre- and post- operative Magnetic resonance imaging (MRI).  Clinical 

outcomes were compared Back pain and both leg radiating pain with Visual Analog Scale (VAS) pain scores and modified 

Macnab criteria until 3 months after surgery. In addition we analyzed the change of pregabalin usage between pre- and post- 

operative period.  

 

Results: Compared with Group A and B, there were significantly differences in postoperative dural sac diameter (198.3% vs 

210.4%), both lateral recess angle expansion ratio (ipsilateral side 150% vs 161%, contralateral side 155.2% vs 166%) and 

ipsilateral facet preservation ratio (90.6% vs 93.7%). In group A, Back VAS score and both leg VAS score were continuously 

improved for 3 months after surgery (Back VAS 4.42 - 1.79, Leg VAS 7.75 - 2.38) also in group B both VAS score were 

improved (Back VAS 4.42 - 1.38, Leg VAS 7.38 - 1.46) and they are statistically difference. In addition, There were significantly 

difference in modified Macnab criteria and usage of pregabalin improvement between two groups.  

 

Conclusion: Biportal endoscopic decompression with using 0' and 30' scope in spinal stenosis patients, we can achieved better 

clinical and radiological outcome. Using 30' scope in ipsilateral decompression can better preserve ipsilateral facet and enough 

decompression in lateral recess area can be major factor to determine better clinical outcomes in posterior decompression with 

BESS technique. 

 

Abstract No. 29 

Current Trends And Future Scope In 3D Printing For Surgical Management Of Spine Pathologies 

Naresh Kumar, Sridharan Alathur Ramakrishnan, Keith Gerard Lopez, Brian Zhaojie Chin, Jerry Ying Hsi Fuh, Senthil Kumar A, 

Balamurugan A. Vellayappan; Corin Chen Jiali 

Department of Orthopaedic Surgery, National University Health System, Singapore  



 

 

Background: 3D printing has been used in the field of medicine for the development of prosthetics, scaffolds and implants for 

improved treatment & care. 3D printing technology has increasing applications in spine surgery due to its many realized and 

potential benefits.  

 

Objectives/Aims: 3D printing technology has increasing applications in spine surgery due to its many realised and potential 

benefits. Our review aims to explore the current and future potential of 3D printing in various aspects of spine surgery.  

 

Methods: A review of literature was performed to expound the application of 3D printing technology in various aspects of spine 

surgery such as: (i) patient education & surgical training; (ii) patient-specific intervention; (iii) condition-specific intervention; and 

(iv) emerging applications. The MeSH terms used for literature search included “3d printing”, “bioprinting”, “tissue engineering”, 

“spine”, “intervertebral disc”, “orthopedics”, “patient”, “pathology”, “tumour”, “spinal neoplasms”, “osteoporosis”, “training”, 

“surgery”, “deformities”, “titanium”, “polyetheretherketone”, “carbon fiber”, “orthoses”, “porosity”, “elastic modulus”, “weight-

bearing”, “infections”, “radiotherapy”, “magnetic resonance imaging”, and “osseointegration”. In addition, the following free text 

words were also used: “additive manufacturing”, “anatomy”, “metastatic spine tumour surgery”, “spine surgery”, “implants”, 

“rigidity”, “bioactivity”, “computed tomography”, “chemotherapy” and “stress shielding”. Logical strings were created using the 

MeSH terms and free text words to search in PubMed and Google Scholar and retrieve the relevant articles. 

 

Results: The ability of 3D printing to geometrically mimic the spinal anatomy enables manufacturing of realistic anatomical 

models which can aid in patient education and surgical training. Current applications of 3D printing in spine surgery can be 

broadly categorised as patient-specific or condition-specific applications. 3D printed patient-specific applications centre around 

3D printing’s ability to mimic the geometry of anatomical structures. This gives rise to custom implants which improve the 

efficiency & clinical outcome of surgery. Similarly, 3D printed surgical templates improve surgical accuracy and safety. Spinal 

pathologies such as osteoporosis and/or tumour involvement have an adverse effect on spine’s biomechanical properties, 

thereby placing more stringent requirements on implants used. Condition-specific applications serve to mitigate such adverse 

effects through design modifications and 3D printing’s ability to work with a wide range of materials to alter an implant’s 

biomechanical properties.  

 

Conclusion: The ideal implant should be both patient-specific & condition-specific to maximise the compatibility of implant and 

the effectiveness of instrumentation & adjuvant treatments. As the state of 3D printing technology advances, it would result in 

better resolution of printing, improved understanding of effects of scaffolds/lattices and the availability of more 3D printable 

implant materials. This advancement would allow for more optimal patient-specific & condition-specific implants and emerging 

applications such as biodegradable implants & localised drug delivery system. 

 

 

Abstract No. 30 

Comparison Of Interspinous Devices (Coflex vs. Stenofix) As An Adjunct To Decompression For Symptomatic Lumbar 

Spinal Stenosis With Comparative Radiological Parameters: 4-year Outcomes 

Naresh Kumar, Andrew Cherian Thomas, Meetrra Seyher, Keith Gerard Lopez, Liang Shen, Jonathan Paul, Laranya Kumar, 

Kasia Chen Xi Chua 

Department of Orthopaedic Surgery, National University Health System, Singapore  

 

Background: Comparative literature on the various interspinous devices (Coflex vs. Stenofix) available as an adjunct to 

decompression for symptomatic lumbar spinal stenosis (LSS) is limited. Additionally, no comparative radiological parameters for 

the two devices have been assessed.  

Objectives: Comparative literature on the different interspinous devices (ISDs), Coflex and Stenofix, as an adjunct to 

decompression for symptomatic lumbar spinal stenosis is limited. Additionally, no comparative radiological parameters for the 

two devices have been assessed. We aim to assess which implanted ISD (Coflex vs. Stenofix) provided better clinical outcomes 

for symptomatic lumbar spinal stenosis (LSS) and if these outcomes were positively retained up to 4-years post-operatively. 

Additionally, to determine whether improvement in clinical outcomes correlated with changes in the radiological indices studied. 

 

Methods: We conducted a retrospective analysis of prospectively collected data of the patients with symptomatic LSS who met 

the study criteria and offered spinal decompression with ISD implantation. Patients were placed into two groups, Coflex group 

(n=39); versus Stenofix group (n=22). Clinical outcomes were assessed preoperatively and up to 4years postoperatively, using 

the Oswestry disability index, EuroQoL-5d (Eq5d), 100 mm visual analogue scale (VAS)-back pain & VAS-leg pain, and short 

form-36 (SF-36). Radiological indices (disc height, foraminal height, sagittal angle, pelvic incidence, pelvic tilt, sacral slope, L1-

S1 regional lordosis and L4-S1 segmental lordosis) were assessed preoperatively and up to 4-years postoperatively. 

 

Results: Both groups showed statistically significant (p<0.001) improvement in all the clinical outcome indicators at all points in 

time as compared to their preoperative status. However, improvement in the Coflex group was significantly greater (p<0.001) 

than the Stenofix group. Radiological indices did correlate significantly with the improvement in clinical outcome indicators. 

 

Conclusion: Using Coflex as the ISD of choice after spinal decompression in symptomatic LSS offers better clinical outcomes 

than using Stenofix. These positive outcomes observed were retained up to 4-years post-operatively. 



 

 

Abstract No. 31 

Evaluating 4-year Outcomes Of Interspinous Device Acting As An Adjunct To Decompression For Symptomatic Lumbar 

Spinal Stenosis With Comparative Radiological Parameters 

Naresh Kumar, Kasia Chen Xi Chua, Sridharan Alathur Ramakrishnan, Sean Junn Kit Lee, Liang Shen, Deyvapriya S, Andrew 

Cherian Thomas 

Department of Orthopaedic Surgery, National University Health System, Singapore 

 

Background: Literature on benefits of interspinous device (ISD) compared to decompression alone for symptomatic lumbar 

spinal stenosis (LSS) is limited past the 2-year timeframe. Additionally, no radiological parameters for quantifying patients with 

positive outcomes have been correlated. 

 

Objectives/Aims: We aim to assess whether implantation of ISDs (Coflex & Stenofix) following spinal decompression provided 

better clinical outcomes compared to decompression alone for symptomatic LSS and if these outcomes were retained up to 4-

years postoperatively. Additionally, to determine whether improvement in clinical outcomes correlated with changes in the 

radiological indices studied. 

 

Methods: We conducted a prospective cohort study of 116 patients who underwent spinal decompression with or without ISD 

implantation between 2007 - 2020. Patients with symptomatic LSS who met the study criteria were offered spinal decompression 

with ISD implantation. Those patients who accepted ISD implantation were placed in the primary group (n=61); while those 

opting for decompression alone, were placed in the comparison group (n=55). Clinical outcomes were assessed preoperatively 

& up to 4-years postoperatively, using the Oswestry disability index, EuroQoL-5d (Eq5d), 100 mm visual analogue scale (VAS)-

back pain & VAS-leg pain, and short form-36 (SF-36). Radiological indices (disc height, foraminal height, sagittal angle, pelvic 

incidence, pelvic tilt, sacral slope, L1-S1 regional lordosis and L4-S1 segmental lordosis) were assessed preoperatively, and up 

to 4-years postoperatively.  

 

Results: Both groups showed statistically significant (p<0.001) improvement in all the clinical outcome indicators at all points in 

time as compared to their preoperative status. However, improvement in the ISD group was significantly greater (p<0.001) than 

the comparison group. Changes in the radiological indices did not correlate significantly with improvement in clinical outcome 

indicators. 

 

Conclusions: Interspinous devices (Coflex & Stenofix) after spinal decompression in symptomatic LSS offers better clinical 

outcomes than decompression alone. Changes in radiological indices do not correlate with the improvements in clinical 

outcomes after surgery for symptomatic LSS. 

 

Abstract No. 32 

A Prospective Randomized Controlled Multicentre Study Of ProDisc–C Versus Anterior Cervical Discectomy And 

Fusion For The Surgical Treatment of Symptomatic Cervical Disc Disease In Asian Population: A Four-year Outcome 

Naresh Kumar, Liang Shen, Hee-Kit Wong; Sangeetha Baskar 

Department of Diagnostic Imaging, National University Hospital, Singapore  

 

Background: The current standard surgical treatment option managing symptomatic cervical disc disease(SCDD) is anterior 

cervical discectomy and fusion(ACDF). Despite ACDF having high clinical success and low complications, it could lead to 

hypermobility and increased intradiscal pressure at adjacent levels secondary to rigid immobilization at fused vertebral levels, 

resulting in adjacent disc degeneration. ProDisc–C is a cervical total disc replacement (TDR) designed to potentially preserve 

the motion at involved cervical vertebral segment, while reducing pain and neurological symptoms. Current literatures comparing 

ProDisc–C with ACDF in Asian population is limited. It was found that race plays an important component that influences 

complication rate, length of hospital stay and mortality after cervical spine procedures. 

 

Objectives: Our study aims to evaluate safety, efficacy, and the overall success of ProDisc-C versus anterior cervical discectomy 

and fusion (ACDF) at 48-months post-surgery in Asian patients in treating single-level symptomatic cervical disc disease 

(SCDD).  

 

Methods: This multicentre, prospective, randomized controlled trial was conducted with patients with single-level SCDD involving 

C3-C7-vertebral segments. The study was initiated in January 2008 after obtaining ethical approval at nine centres in China, 

Hong Kong, Korea, Singapore and Taiwan. The patients were randomized into group-A treated with ProDisc-C and group-B with 

ACDF (treated with standalone cage with bone autograft) at 2:1 ratio. A total of 120 patients consisting of 80 patients in group-A 

(ProDisc-C) and 40 in group-B (ACDF) were enrolled in the study. Assessments were planned to be conducted at baseline, 6-

weeks, and 3-, 6-, 12-, 18-, 24-, 36- and 48-months post-surgery and annually thereafter till 84 months. The overall success at 

48-months was composed of: (1) >20% improvement in neck disability index (NDI); (2) neurological success 

(maintained/improved); (3) absence of secondary surgery at index level; and (4) absence of device-related adverse events.  

 

Results: Of the total of 120 patients, 76-patients in group-A and 37-patients in group-B were treated as per protocol (PP). Overall 

success in PP last observation carried forward (LOCF) analysis was 79% in group-A and 75.7% in group-B at 48-months 



 

(p=0.0122), demonstrating non-inferiority of ProDisc to ACDF. Additionally, ProDisc-C demonstrated non-inferiority to ACDF at 

18-months (81.6% vs 83.8%, p=0.0398) and at 36-months (80.3 vs 78.4, p=0.0156). The overall success in the intent to treat 

LOCF analysts were 78.2% in group-A (n=81) and 73.7% in group-B (n=39) at 48-months (p=0.0086). Furthermore, at 18-

months (80.8% vs 81.6, p=0.0284) and 36-months (79.5% vs 76.3, p=0.0109), ProDisc-C demonstrated non-inferiority to ACDF. 

Both groups had similar results in (i) NDI success (97.2% in group-A vs 100% in group-B), (ii) neurological success (83.3% in 

group-A vs 87.5% in group-B), (iii) absence of secondary surgery at index level (97.2% in group-A vs 100% in group-B) and (iv) 

absence of device-related adverse events (97.2% in group-A vs 193.75% in group-B) at 48-months (pp). Both the groups had 

similar secondary outcomes such as VAS-pain scores and SF-36. However, the range of motion was preserved in group-A and 

was significantly reduced in group-B at 48-months. 

 

Conclusion: The use of ProDisc-C is feasible, safe, and effective for treatment of SCDD in Asian population. ProDisc-C 

demonstrated non-inferiority to ACDF in overall success at 18, 36 and 48-months. Both the groups had similar secondary 

outcomes. Future large-scale studies focusing on Asian population are required to establish clear non-inferiority of ProDisc-C to 

ACDF in terms the secondary outcomes in addition to the overall success. 

 

Abstract No. 33 

The Utility Of 'Minimal Access and Separation Surgery' In The Management Of Metastatic Spine Disease 

Naresh Kumar, Jiong Hao Jonathan Tan, Andrew Cherian Thomas, Liang Shen, Hee-Kit Wong; Sangeetha Baskar 

Department of Diagnostic Imaging, National University Hospital, Singapore 

 

Background: Open spine surgery (OSS) with stabilization and decompression is the current gold standard of surgical treatment 

in metastatic spine disease (MSD). However, OSS is associated with extensive soft tissue dissection leading to excessive blood 

loss, increased hospital stay and complication rates. This is undesirable in MSD patients with limited life expectancies and 

multiple comorbidities. The recent advancements in surgical techniques and technology have led to the advent of minimally 

invasive spine surgery (MISS).  

 

Objectives/Aims: We aim to compare outcomes of percutaneous pedicle screw fixation (PPSF) to open posterior stabilization 

(OPS) in spinal instability patients; and minimal access separation surgery (MASS) to open posterior stabilization and 

decompression (OPSD) in metastatic spinal cord compression (MSCC) patients. 

 

Methods: We retrospectively analyzed patients who underwent surgery for thoracolumbar MSD from Jan 2011 to Oct 2017. 

Patients were divided into MISS and OSS groups. Spinal instability patients were treated with PPSF/OPS with pedicle screws. 

MSCC patients were treated with MASS/OPSD. Outcomes measured included intraoperative blood loss, operative time, duration 

of hospital stay and ASIA-score improvement. Time to initiate radiotherapy and perioperative surgical/non-surgical complications 

were recorded. Propensity-scoring adjustment-analysis was utilized to address heterogenicity of histological tumor subtypes. 

 

Results: Of 200 eligible patients, 61 underwent MISS and 139 OSS for MSD. There was no significant difference in baseline 

characteristics between MISS and OSS groups. In the MISS group, 28(45.9%) patients were treated for spinal instability and 

33(54.1%) patients were treated for MSCC. In the OSS group, 15(10.8%) patients were treated for spinal instability alone and 

124(89.2%) were treated for MSCC. Patients who underwent PPSF had significantly lower blood loss (95mLvs564mL; p<0.001) 

and surgical complication rates (p<0.05) with shorter length of stay approaching significance (6 vs 19days; p=0.100) when 

compared to the OPS group. Patients who underwent MASS had significantly lower blood loss (602mL vs 1008mL) and shorter 

length of stay (10 vs 18days; p=0.098) versus the OPSD group. 

 

Conclusion: Our study demonstrates the significant benefit of minimally invasive techniques such as PPSF & MASS in 

decreasing perioperative blood loss over open techniques such as OPS & OPSD. Our study suggests that MISS is a safe and 

effective technique both for treatment of spinal instability and MSCC. We highlighted a tendency towards reduction in time 

interval between surgery and initiation of radiotherapy in the MISS group.  

 

Awareness of these findings can help oncologists/surgeons individualize treatment approaches, and provide appropriate patient 

counselling/surveillance, which may in turn improve quality of life and patient outcomes after MSTS. 

 

Abstract No. 34 

Single-Screw Index Vertebra Manipulation Technique For Minimally Invasive Short-Segment Thoracolumbar Fracture 

Fixation 

Naresh Kumar, Brian Chin Zhaojie, Kasia Chua Chen Xi, Keith Gerard Lopez, Sridharan Alathur Ramakrishnan, Shen Liang, 

Arnaldo Jr Songcayaon Favila, Tan Jiong Hao Jonathan 

Department of Orthopaedic Surgery, National University Health System, Singapore 

 

Introduction: Surgical intervention for thoracolumbar fractures involving burst elements are indicated to prevent neurological 

deterioration, allow early mobilization in polytrauma and prevent potential risk of deformity progression. Short-segment pedicle 

screw fixation techniques which include fixation of the fractured vertebra have shown satisfactory radiological correction and 

functional outcomes, avoiding the need for extensile posterior constructs. 



 

 

Objectives/Aims: We intend to describe our technique utilizing index vertebra fixation and manipulation in minimally invasive 

surgery (MIS) short-segment pedicle screw fixation for thoracolumbar fractures with burst elements (Figure 1). We also aim to 

highlight the two-year radiological & functional outcomes of 20 consecutive patients who underwent this technique.  

 

Methods: We retrospectively reviewed the prospectively collected data of 20 patients with thoracolumbar fractures with burst 

elements who underwent fixation via our technique from 2013 to 2019. Baseline characteristics, injury profiles and radiological 

parameters comprising vertebral wedge angle, regional kyphosis angle, coronal cobb angle, anterior and posterior vertebral 

body heights were recorded at various timepoints namely, preoperative, intraoperative and up to 2-year follow-up. Outcome 

scores of VAS and ODI were recorded at the same timepoints.  

 

Results: Radiological outcomes reflect significant lordotic corrections of the vertebral wedge angles up to 2-year follow-up when 

compared to preoperative values (intraoperative:p=0.06; postoperative:p=0.001; 3-month:p=0.002; 6-month:p=0.004; 1-

year:p=0.011; 2-year:p=0.016). Additionally, significant lordotic corrections of regional kyphosis angles (intraoperative:p=0.00; 

postoperative:p=0.00; 3-month:p=0.031; 6-month:p=0.039) and increases in anterior vertebral body heights 

(postoperative:p=0.001; 3-month:p=0.010; 6-month:p=0.020) up to 6-month follow-up was found. Significant improvements in 

functional outcomes of VAS (76 to 11.5) & ODI (84.5 to 9.9) compared to preoperative data were found at 2-year follow-up.  

 

Conclusion: Our approach in treating thoracolumbar fractures with burst elements using MIS short-segment fixation and novel 

screw manipulation technique shows satisfactory radiological correction & high rates of fracture union whilst reducing approach-

related morbidity & improving functional outcomes. 

 

Abstract No. 35 

Novel Biportal Endoscopic Transforaminal Lumbar Interbody Fusion 

Jwo-Luen Pao 

Far Eastern Memorial Hospital, New Taipei City, Taiwan 

 

Background: Mini-Open Transforaminal lumbar interbody fusion (mini-TLIF) is a popular and well accepted minimally invasive 

fusion technique for the treatment of degenerative lumbar diseases. With advances of biportal full endoscopic techniques and 

their successful treatment results for lumbar disc herniations and degenerative lumbar spinal stenosis. We now apply this 

endoscopic technique on spine fusion. The preliminary treatment results and learning curve of this new technique are to be 

investigated. 

 

Methods: From July 2019 to Dec 2019, 32 consecutive patients underwent 45 levels of biportal endoscopic transforaminal 

lumbar interbody fusion (BETLIF). They were 10 males and 32 females with an average age of 66.9. 1-segment fusion was done 

in 22 patients, 2-segment in 8, and 3-segment in 1. The diagnoses were spondylolisthesis in 26 patients, degenerative disc 

disease in 4, degenerative scoliosis with lateral olisthesis in 1, and revision surgery in 1. The clinical course, video recorded 

operation time under the endoscope, blood loss, VAS score, and complications were retrieved from the chart records for 

retrospective study. 

 

Results: This is a preliminary report and the average follow-up time was only 3.6 months (range 1 ~ 6 months). With minimal 

blood loss and minimal post-operative wound pain, the average hospital stay was only 4.8 days (range 4 ~ 7 days). Most of the 

patients started ambulation on the 2nd post-operative day. The endoscopic time was improved from 220 min/level initially to 

about 90 min/level at the end of study period. At 1-month follow-up, the mean VAS for low back pain was improved from 6.2 to 

1.0 and the VAS for leg symptoms was improved from 6.4 to 1.2. Complications included epidural hematoma with transient 

radicular leg pain and weakness in one patient and wrong level surgery in one patient in the early learning curve. No patient 

received 2nd operation due to these complications. There were no neurological or implants related complications. 

 

Conclusion: The benefits of BETLIF include magnificent surgical fields, delicate and adequate decompression, minimum blood 

loss, radical discectomy and endplate preparation under direct visual, bone grafts and cage insertion under direct visual, 

compatible treatment results with mini-TLIF, and theoretical enhanced fusion rate and less cage sinking. The learning curve for a 

spine surgeon who is familiar with microendoscopic techniques is about 30 cases. After the learning curve was overcome, 

BETLIF could be performed safely and efficiently in a very clear visual field with excellent treatment results and no compromise 

to the minimally invasive nature. 

 

Abstract No. 36 

Biportal Endoscopic Thoracic Decompression For Ossified Ligamentum Flavum: Technical Steps And Outcomes 

Omar Luthfi 

Indonesia 

 

Background: As the enthusiasm of biportal spine endoscopy enhanced, surgeon begins to apply this technique in various spinal 

level. Thoracic ossified ligamentum flavum often leads to myelopathy that requires surgical decompression. In this condition, 

biportal endoscopic thoracic decompression emerge as an option with all the benefits and also the challenges. 

 



 

Objectives: Our purpose is to describe the technical steps and outcomes of biportal endoscopic thoracic decompression in 

patients with ossified ligamentum flavum 

 

Method: We performed single level decompression in patient with ossified ligamentum flavum with biportal endoscopic 

technique. Patient’s monitoring following this technique has been done for three months. The outcomes of decompression were 

evaluated by modified Japanese Orthopedic Association (mJOA) score for thoracic myelopathy. 

 

Result: Sixteen patients were successfully undergone thoracic decompression with biportal endoscopic technique. The overall 

mJOA score were improve in three months follow up. The improvement of score were depends on pre operative duration of 

symptoms and neurologic status.  

 

Conclusion: Biportal endoscopic technique is a possible option in performing thoracic decompression. Better neurologic 

improvement was achieved in patients that undergone decompression soon after the symptom arise.  

 

Abstract No. 37 

Comparison Of Anterior Cervical Discectomy And Fusion Versus Artificial Disc Replacement For Cervical Spondylotic 

Myelopathy: A Meta-analysis 

Chao-Jui Chang; Yuan-Fu Liu; Yu-Meng Hsiao; Yi-Hung Huang; Keng-Chang Liu; Ruey-Mo Lin; Cheng-Li Lin 

Department of Orthopedic Surgery, National Cheng Kung University Hospital, College of Medicine, National Cheng Kung 

University, Tainan, Taiwan 

 

Background: ACDF has long been regarded as a gold standard in treatment of cervical myelopathy. Subsequently, c-ADR was 

developed and provides the advantage of motion preservation at the level of the intervertebral disk surgical site, which may also 

reduce stress at adjacent levels. 

 

Objective: The goal of this study was to compare clinical and functional outcomes in patients undergoing anterior cervical 

discectomy and fusion (ACDF) with those undergoing cervical artificial disc replacement (c-ADR) for cervical spondylotic 

myelopathy (CSM). 

 

Methods: We compared NDI, SF-36, the JOA score, complication rates, and re-operation rates for these two surgical procedures 

in CSM patients. This study included 7 studies with 333 patients in the c-ADR group and 323 patients in the ACDF group for a 

24-36 month postoperative follow up.  

 

Results: More surgical time was spent in c-ADR surgery (p = 0.04). Shorter hospital stays were found in patients receiving c-

ADR (p = 0.04). Patients receiving c-ADR tended to have better NDI scores (p = 0.02) and SF-36 (p = 0.001). Comparable 

outcomes of JOA scores (p = 0.17) and neurological success rate (p = 0.12) were noted after the surgery. There were no 

significant between-group differences in the overall complication rates (c-ADR:18% versus ACDF:25%; p = 0.17). However, 

patients in the ACDF group had a higher re-operation rate than the patients in the c-ADR group (c-ADR:1.5% versus 

ACDF:4.6%; p = 0.02). 

 

Conclusions: At the mid-term follow up, better functional outcomes in the aspect of NDI scores and SF-36 evaluation were noted 

in the c-ADR compared to ACDF groups in the treatment of CSM. C-ADR had the advantage of retaining ROM at the level of the 

intervertebral disk (IVD) surgical site without causing more complications. 

 

Abstract No. 38 

Local Anesthetics Lidocaine And Bupivacaine As Preemptive Analgesia In Lumbar Region Degenerative Spinal Surgery 

Patients With Posterior Approach 

Andhika Yudistira, Ery Satriawan, Syaifullah Asmiragani, Agustinus Budhi Prasetio, Lasa Dhakka Siahaan, Muhammad Alwy 

Sugiarto 

Orthopaedics and Traumatology Department, Faculty of Medicine, Universitas Brawijaya-Saiful Anwar General Hospital,  

Malang, East Java, Indonesia 

 

Background: Pain management with preemptive analgesia is a pain management strategy to reduce acute postoperative pain. 

This research aimed to determine the effectiveness of local anesthetics Lidocaine and Bupivacaine to reduce acute pain after 

the lumbar spine degenerative surgery using a posterior approach. 

 

Methods: This study was observational research with a prospective cohort and was carried out in 2021 at RSUD Dr. Saiful 

Anwar Malang with a sample of 12 in each test. The samples obtained were in accordance with the inclusion and exclusion 

criteria.  

 

Results: This assessment used was the Visual Analogue Score (VAS), an instrument for measuring the degree of pain 

experienced by patients with a value range of 0-10. Bupivacaine group achieved a lower VAS score more than lidocaine and the 

control group with VAS score 2. however, in another group, mostly was dominated by 3-5 vas score during fullow-up periode. 

 



 

Conclusion: This research showed that preemptive analgesia administration using local infiltration of Lidocaine or Bupivacaine 

before incision in degenerative surgery of the lumbar spine with a posterior approach had a significant effect on the scale of 

acute postoperative pain. Bupivacaine reduces the postoperative pain scale more effectively than Lidocaine up to 48 hours 

postoperatively. 

 

Abstract No. 39 

Ancient Schwannoma Of The Spine With Thoracic Cavity Extension In An Elderly Patient With Post-COVID-19 Infection: 

A Case Report 

Padungcharn Nivatpumin, Payothorn Decharin, Pichej Lerdpunnapongse 

Chulabhorn Hospital, Thailand 

 

Background: Ancient schwannoma is a variant of schwannoma and rarely occurs in the spine. Imaging and  

histologically showing features that may result in an erroneous diagnosis of this tumor.  

 

Methods: A 69 year old man with a previous COVID-19 infection with finding large mediastinum mass from CT chest during 

COVID-19 treatment and back pain. MRI showed expansile heterogenous enhancing marrow with mixed cystic-solid  

components at the right-sided pedicle and transverse process of T10 protruding into the right-sided thoracic cavity and spinal 

cavity, causing right lateral thoracic thecal sac indentation with impending cord compression. Preoperative evaluation and 

elective surgery after 4 weeks of COVID-19 infection was scheduled. 

 

Results: 2 staged surgical intervention was planned, first gross total tumor resection via Right thoracotomy approach in right 

lateral decubitus position under one-lung general anasthesia. After that, turn patient into prone position and right paramedian 

approach for resection of posterior parts of tumor was done. Minimally invasive standard T8,9 to T12L1 percutaneous pedicular 

screws fixation under fluoroscope and right T10-11 posterolateral fusion by hydroxyapatite bone graft substitutes were done for 

spinal stabilization. Histopathology reported ancient schwannoma. Only post-operative dysthesia along right T10 dermatome 

was found. 

 

Conclusion: Accurate diagnosis and appropriate surgical treatment of ancient schwannoma of the spine remainthe key factors to 

successful management. Surgical excision of the tumor is the gold standard of exact tissue diagnosis and treatment for these 

potentially resectable tumors.  

 

Abstract No. 40 

Postoperative Foot Drop After Endoscopic Discectomy Without Direct Dural Or Nerve Root Injury: A Report Of 2 Cases 

Yeo Kyi Kia Bryan; Hey Hwee Weng Dennis 

NUS Yong Loo Lin School of Medicine, Singapore 

 

Background: While literature suggests equal outcomes between conventional and endoscopic discectomy, the latter is a 

relatively new procedure in Singapore. We report our early experience of two cases of foot drop without direct dural or nerve root 

injury following endoscopic interlaminar lumbar discectomy at L4/5.  

 

Objective/Aim: The objective of this clinical case series is to describe two cases of postoperative foot drop without direct dural or 

nerve root injury following endoscopic interlaminar lumbar discectomy at L4/5. 

 

Methods: Of the first hundred cases of endoscopic discectomy performed at a local tertiary institute, two cases experienced 

postoperative foot drop and were selected for discussion. 

 

Results: Despite uneventful endoscopic interlaminar lumbar discectomy at L4/5 without direct dural or nerve root injury, two 

patients had postoperative neurological deficits. Patient 1: a 46-year-old man had unilateral weakness and sensation loss of L4-

S1 nerve roots distribution. He subsequently underwent decompression laminotomy of L4 and L5 2 days after the index surgery. 

His power improved to MRC Grade 5 at 6 months but continues to have L4-S1 dysaesthesia. Patient 2: a 30-year-old female 

had bilateral lower limb weakness and sensation loss from L4-5. She underwent immediate ipsilateral laminotomy and over-the-

top decompression. Her power improved to MRC Grade 5 at 3 months with near-complete sensory recovery.  

 

Conclusion: Lack of spinal canal space at L4/5, in the presence of limited flavectomy during endoscopic interlaminar discectomy 

predisposes a patient to neurological complication. Multiple nerve root involvements at and below the level of surgery 

predisposes to compartment syndrome. 

 


