


Gold SponSorS

Silver SponSorS

FAMILY OF COMPANIES IN MALAYSIA

SponSorS

JAYON
IMPLANTS PRIVATE LIMITED



1

Organising Committee 2 
Malaysia Spine Society – Office Bearers 2017-2019

Message from the Director of Melaka Health Department 3

Message from the President of the Malaysia Spine Society 4

Message from the Organising Chairman 5

International Faculty 6

Local Faculty 7

Programme Summary 8

Pre-Congress Course 9

Daily Programme 10 – 14

Floor Plan & Trade Exhibition 15

Acknowledgements 16

Abstracts 17 – 94

•	 Plenary	/	Symposia		/	Expert	Forums	 17	–	55

•	 Best	Research	Award	(Oral	Presentations)	 56	–	64

•	 Free	Papers	 65	–	77

•	 Poster	Presentations	 78	–	94

ContentS



2

 CHAIrMAn Dr Mohamad Fauzlie Yusof

 SCIEnTIFIC CHAIrMAn Dr Chiu Chee Kidd

 BuSInESS MAnAgEr Dato’ Dr K S Sivananthan

 HOn SECrETArY Prof Dr Sabarul Afian Mokhtar

 HOn TrEASurEr Prof Dr Kwan Mun Keong

 OPEnIng CErEMOnY AnD gALA DInnEr Dr nor Azlin Zainal Abidin

 PuBLICATIOnS AnD PuBLICITY Dr Abdul Hadi Husin

 AuDIO VISuAL Dr Fabian Chong

 COMMITTEE MEMBErS Dr K Parameshwaran 

  Assoc Prof Dr Chris Chan Yin Wei 

  Assoc Prof Dato’ Dr Abdul Halim Yusof

  Dr Abdul Malik Mohamed Hussein

  Assoc Prof Dr Zamzuri Zakaria

orGaniSinG Committee

 PrESIDEnT Prof Dr Sabarul Afian Mokhtar

 HOn SECrETArY Prof Dr Kwan Mun Keong

 HOn TrEASurEr Assoc Prof Dr Zamzuri Zakaria

 COMMITTEE MEMBErS Dr K Parameshwaran

  Assoc Prof Dr Chris Chan Yin Wei

  Dr Chiu Chee Kidd

  Dr Mohd Hisam Muhamad Ariffin

    Dr Lee Chee Kean

  Dr Amir Fariz Zakaria

 HOn AuDITOr Assoc Prof Dato’ Dr Abdul Halim Yusof

  Dr Abdul Malik Mohamed Hussein

 SEnIOr ADVISOr Prof Dato’ Dr Mohamad Abdul razak

    Dato’ Dr K S Sivananthan

malaySia Spine SoCiety
offiCe BearerS 2017 – 2019



3

It	is	with	the	greatest	pleasure	to	welcome	you	to	this	historical	city	

of	Melaka	for	the	5th	International	Malaysia	Spine	Society	Scientific	

Congress.	

Congratulation	 to	 the	 Organising	 Committee	 for	 arranging	 this	

scientific	 meeting	 with	 the	 involvement	 of	 local	 and	 international	

speakers	and	participants.

Medicine	 is	 an	 evolving	 field	 with	 dynamic	 change.	 It	 always	 and	

constantly	 changes	 with	 new	 knowledges,	 technology,	 techniques	

and	tools;	therefore,	continuous	learning	is	very	important.	With	this	

meeting,	I	believe	that	sharing	the	knowledge	can	improve	our	ability	

and	capacity	 to	care	 for	our	patients.	With	 the	participation	of	 the	

international	 faculties,	different	perspectives	 in	managing	 cases	 can	

be	shared	and	this	will	improve	and	update	our	knowledge.

Melaka	is	an	old	city,	full	of	history	and	was	listed	under	the	UNESCO	

World	Heritage	City.	The	 influence	of	Asia	and	Europe	can	be	seen	

in	 the	 cultural,	 buildings	 and	 foods.	 Recently,	 it	 has	 emerged	 as	 a	

dynamic	and	fascinating	place	to	visit.

There	 is	much	 to	 see	 and	do	here.	Take	your	 time	off	 to	 enjoy	 the	

splendid	 ambience,	 people	 and	 food	 offered	 which	 is	 just	 around	

the	 corner.	 I	wish	 you	 all	 a	 pleasant	 stay	 in	Melaka	 and	 a	 fruitful	

deliberation.

Thank	you.

datuk dr Ghazali Bin othman

meSSaGe from the 
direCtor of melaka health department



4

On	 behalf	 of	 the	 Malaysia	 Spine	 Society,	 it	 gives	 me	 immense	

pleasure	 to	 welcome	 you	 to	 Melaka	 for	 the	 5th	 International	

Malaysia	 Spine	 Society	 Scientific	 Congress.	 The	 Congress	 is	 held	

at	Novotel	Melaka,	Malaysia,	from	4th	to	6th	August	2017.	

Guided	 by	 the	 theme	 of	 “Current	 Diagnosis,	 Management	 and	

Controversies	 in	 Spine	 Surgery”,	 the	 Congress	 will	 present	 to	

you	 an	 inspiring	 academic	 meeting	 with	 an	 exciting	 programme	

that	 highlights	 the	 latest	 spine	 care	 and	 management	 education,	

research	and	innovation.	The	scientific	programme	concentrates	on	

pre-congress	 course,	 plenary,	 symposia,	 debates,	 operative	 video	

sessions,	expert	forums	and	expert	case	discussions,	to	be	given	by	

distinguished	national	and	international	speakers.	

We	 look	 forward	 to	 having	 you	 at	 our	 meeting	 which	 serves	 as	

a	platform	for	you	to	enhance	your	interactions	and	fellowship	with	

experts	 from	all	 over	 the	world	 to	 share	 experience	 and	 improve	

knowledge	on	the	latest	international	research	and	development	in	

the	field	of	spine	surgery.

The	 Malaysia	 Spine	 Society	 strives	 to	 achieve	 continuous	

development	 and	 progress	 in	 spine	 surgery	 through	 education,	

research,	 training	 and	 ethical,	 professional	 practice	 among	 the	

spine	surgeons	in	Malaysia,	and	our	annual	congress	is	an	integral	

component	in	accomplishing	this	mission.

Along	with	the	educational	programme,	the	beautiful	city	of	Melaka,	

which	 is	 rich	 in	 history,	 culture	 and	 heritage,	 has	 a	 lot	 to	 offer.	

I	invite	you	to	take	time	to	explore	the	wonderful	local	cuisine	and	

immerse	in	the	multiculturalism	of	the	city.		

prof dr SaBarul afian mokhtar

meSSaGe from the preSident of the 
malaySia Spine SoCiety
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meSSaGe from the orGaniSinG Chairman

Novotel	Melaka	 is	 the	 venue	 for	 the	 5th	 International	MSS	 Scientific	

Congress.	 On	 behalf	 of	 the	 Organising	 Committee,	 I	 would	 like	 to	

welcome	you	all	to	this	Historical	City	of	Melaka.

Following	the	success	of	the	4th	International	MSS	Scientific	Congress	

last	year,	this	year	we	have	extended	the	participation	to	more	medical	

personnel	including	the	ORPs.	We	believe	that	educations	are	for	all	and	

by	the	involvement	of	everyone,	it	will	bring	more	success	in	managing	

our	patients.	

I	also	would	like	to	thank	the	Scientific	Committee	for	their	hardwork	

in	 bringing	 in	 the	 esteemed	 local	 and	 international	 faculties	 to	 share	

their	knowledge	and	skills	in	this	meeting.	

I	also	would	like	to	thank	the	industries	for	their	continuous	support	

for	this	meeting	and	also	bringing	in	the	latest	tools	and	technologies	

for	us	to	learn	and	to	improve	in	managing	our	patients.

Melaka	is	recognised	by	UNESCO	as	World	Heritage	City	and	is	rich	

with	culture	and	history.	Please	enjoy	your	stay	here	and	explore	 the	

rich	culture	and	heritage	of	Melaka.

Thank	you.

dr mohamad fauzlie Bin yuSof
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THEME: 

Current diagnosis, management and Controversies in Spine Surgery

Date
time

4th august 2017
FriDay

5th august 2017
saturDay

6th august 2017
sunDay

0700 – 0800
Meet-the-experts

Case Discussion
Meet-the-experts

Lecture & Case Discussion
Meet-the-experts

Case Discussion

0800 – 0830 syMposiuM 1
Diagnostic Controversies in 

Spine Surgery
syMposiuM 2

Management of Complications 
in Spine Surgery 

syMposiuM 3
Management Controversies 

in Spine Surgery 
(Part 1)

0830 – 0900

0900 – 0930 plenary

0930 – 0950 openinG Ceremony
Coffee  /  Tea 

0950 – 1000 presidential inauguration 
& appreciation Ceremony

1000 – 1030 Coffee  /  Tea Coffee  /  Tea 
syMposiuM 4

Management Controversies 
in Spine Surgery 

(Part 2)

1030 – 1100

Best research award
(Oral Presentations)

Free papers
1100 – 1130

1130 – 1200 syMposiuM 5
Problems & Issues in the Local 

Spine Surgery Practice1200 – 1230
expert ForuM

Osteoporotic Fractures
1230 – 1300

Lunch Satellite Symposia

Closing Ceremony &
Prize Presentation

1300 – 1330
Lunch / 

Friday Prayers
Lunch1330 – 1400

1400 – 1430

1430 – 1500 expert ForuM
Cervical radiculopathy 

& Myelopathy
operative 

video presentation

1500 – 1530

1530 – 1600 expert ForuM
Spondylolisthesis & 

Adult Spinal Deformity1600 – 1630

1630 – 1700 Coffee  /  Tea Coffee  /  Tea 

Date
time

3rD august 2017
thursDay

0800 – 1815
pre-ConGreSS CourSe

AOSpine Advanced Course In Lumbar Spine (AOSpine)

proGramme Summary
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EvEnt : aoSpine advanced Course in lumbar Spine (aoSpine)
  (**Course	registration	and	fee	applicable)

vEnuE : Selat Melaka 2, Novotel Melaka, Malaysia

0800 – 0815 Opening remarks

 Welcome speech and introduction to AOSpine  Lim Beng Saw

0815 – 1030 SurGiCal teChnique preSentationS
 0815 – 0830 Surgical technique: Open discectomy  Rajendra Tiruchelvarayan
 0830 – 0845 Surgical technique: Micro Endoscopic discectomy  Lim Beng Saw
 0845 – 0900 Surgical technique: Open transforaminal interbody fusion  Uei-Chyi Chuah
 0900 – 0915 Surgical technique: Minimally invasive transforaminal interbody fusion 
  Mohd Hisam Muhamad Ariffin
 0915 – 0930 Surgical technique: Dural repair  Chee Keong Cheang
 0930 – 0945 Pedicle screw insertion in thoracolumbar Chung Chek Wong
 0945 – 1000 use of optical enhancement in spine surgery  Mohd Hisam Muhamad Ariffin
 1000 – 1015 recurrent prolapse: Prevention and management  Rajendra Tiruchelvarayan
 1015 – 1030 Discussion

1030 – 1100 Coffee / Tea

1100 – 1400 WorkShopS

 1100 – 1230 Chee Keong Cheang, Uei-Chyi Chuah, Mohd Hisam Muhamad Ariffin, Lim Beng Saw, 
  Rajendra Tiruchelvarayan

group A: Open discectomy / Dural repair (realspine)
group B: Pedicle screw insertion / Open TLIF
group C: MED / Interbody decompression for MIS TLIF
group D: Case discussion workshop

 1230 – 1400 Chee Keong Cheang, Uei-Chyi Chuah, Mohd Hisam Muhamad Ariffin, Lim Beng Saw, 
  Rajendra Tiruchelvarayan

group D: Open discectomy / Dural repair (realspine)
group A: Pedicle screw insertion / Open TLIF
group B: MED / Interbody decompression for MIS TLIF
group C: Case discussion workshop

1400 – 1500 Lunch

1500 – 1815 WorkShopS

 1500 – 1630 Chee Keong Cheang, Mohd Hisam Muhamad Ariffin, Lim Beng Saw, 
  Rajendra Tiruchelvarayan, Chung Chek Wong

group C: Open discectomy / Dural repair (realspine)
group D: Pedicle screw insertion / Open TLIF
group A: MED / Interbody decompression for MIS TLIF
group B: Case discussion workshop

 1630 – 1800 Chee Keong Cheang, Mohd Hisam Muhamad Ariffin, Lim Beng Saw, 
  Rajendra Tiruchelvarayan, Chung Chek Wong

group B: Open discectomy / Dural repair (realspine)
group C: Pedicle screw insertion / Open TLIF
group D: MED / Interbody decompression for MIS TLIF
group A: Case discussion workshop

 1800 – 1815 Closing remarks

pre-ConGreSS CourSe  3rd august 2017, thursday
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vEnuE : Melaka Raya Ballroom

0700 – 0800 meet-the-experts (Novamedika) >> case discussion
Expert	Panel:	Kuniyoshi	Abumi,	Chung	Jae-Yoon,	Wong	Yat	Wa,	Lee	Chong-Suh,	
	 Muhammad	Tariq	Sohail,	Cheang	Chee	Keong,	Kwan	Mun	Keong,	
	 Chris	Chan	Yin	Wei

0800 – 0900 symposium 1  >> diagnostic controversies in spine surgery
Moderators	:	Hishamuddin	Salam,	K	Parameshwaran

Cervical spine clearance: When to do radiographs, CT or MrI?  [page 17]

Sabarul Afian Mokhtar

Thoracolumbar fractures without neurological deficits: Is CT scan and MrI necessary?  [page 18]

Zamzuri Zakaria

Isolated low back pain: When is CT scan or MrI indicated?  [page 19]

Mohd Imran Yusof

0900 – 0930 plenary
Moderators	:	Mohamad	Fauzlie	Yusof,	Ed	Simor	Khan	Mor	Japar	Khan

Correction of cervical and cervicothoracic deformities in axial and coronal plane  [page 20]

Kuniyoshi Abumi

0930 – 0950 openinG Ceremony

0950 – 1000 preSidential inauGuration & appreCiation Ceremony

1000 – 1030 Coffee / Tea

1030 – 1200 Best research awarD  (oral presentations)  [page 56-64]

Moderators	:	Sabarul	Afian	Mokhtar,	Brian	Teo

Comparative study on efficacy and clinical outcomes of Minimal Invasive Surgery (MIS) 
Transforaminal Interbody Fusion (TLIF) vs MIS Lateral Interbody Fusion (XLIF)  [page 57]

Sundaresan Soundararajan

Magnetic resonance Imaging (MrI) evaluation of the lumbar spine ligamentum flavum & its 
contribution to spinal stenosis  [page58]

Teh Hak Lian

Outcome of single stage Posterior Spinal Fusion (PSF) using skip-level pedicle screw 
instrumentation in Adolescent Idiopathic Scoliosis (AIS) patients with Cobb angle > 90° 
[page 59]

Tan Shun Herng 

Lateral retroperitoneal transpsoas approach – A practical Minimal Invasive Surgery (MIS) 
option in treating pyogenic spondylitis of the lumbar vertebra  [page 60]

Sundaresan Soundararajan

Spine rehabilitation exercise as an adjuvant to biphosphonates in the treatment of 
osteoporosis  [page 61]

George Ezekiel 

daily proGramme 4th august 2017, Friday
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Blood loss and blood transfusion practices following Posterior Spinal Fusion (PSF) for 
Adolescent Idiopathic Scoliosis (AIS) with the use of cell salvage system: A single center review 
of 274 cases  [page 62]

Lee Wei Hong

Complications of Posterior Spinal Fusion (PSF) for Adolescent Idiopathic Scoliosis (AIS): 
A single center review of 1000 consecutive cases  [page 63]

Yeo Kye Sheng

Outcome of Posterior Spinal Fusion (PSF) in Adolescent Idiopathic Scoliosis (AIS) using 
pedicle screw construct: A single center review of 574 cases with a minimum follow up 
of 1 year  [page 64]

Lim Jun Ni

1200 – 1300 expert Forum  >> osteoporotic Fractures
Moderators	:	K	Parameshwaran,	Saravanan	Shanmugam

Percutaneous vertebroplasty and kyphoplasty: Indications and surgical techniques  [page 21]

K S Sivananthan

The usage of Intravertebral Expandable Pillars (IVEP) for osteoporotic fractures  [page 22-23]

Chen Po-Quang 

When is Pedicle Subtraction Osteotomy (PSO) indicated for osteoporotic fractures?
Chung Jae-Yoon

1300 – 1430 Lunch / Friday Prayers

1430 – 1530 expert Forum  >>  cervical radiculopathy & Myelopathy
Moderators	:	Chooi	Yue	Seng,	Chong	Chee	Seang

Anterior Cervical Discectomy and Fusion (ACDF) vs Cervical Disc Arthroplasty (CDA): 
Which is better?  [page 24]

K S Sivananthan

Laminaplasty: Choices and techniques  [page 25]

Jose Manuel F Ignacio

Surgical management of cervical OPLL: Anterior or posterior approach?  [page 26]

Kuniyoshi Abumi

1530 – 1630 expert Forum  >> spondylolisthesis & adult spinal deformity
Moderators	:	Kwan	Mun	Keong,	Abdul	Shukor	Mohd	Hashim

Decompression surgery alone for low grade spondylolisthesis  [page 27]

Wong Yat Wa

Degenerative spondylolisthesis: MIS TLIF  [page 28]

Mohd Hisam Muhamad Ariffin

Can XLIF be the solution for all low grade spondylolisthesis?  [page 29]

Tan Chor Ngee

Minimally invasive surgery of adult spinal deformity using DLIF  [page 30]

Lee Chong-Suh 

1630 – 1700 Coffee / Tea

daily proGramme 4th august 2017, Friday [continued]
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vEnuE : Melaka Raya Ballroom

0700 – 0800 meet-the-experts (Medtronic) >> lecture and case discussion

How to use IOnM effectively in spine surgery
Ashok Jaryal, Fazir Mohamad, Wong Chung Chek

0800 – 1000 symposium 2  >> Management of complications in spine surgery 
Moderators	:	Mazwar	Sofiyan,	Sureisen	Mariapan

Dural tear in lumbar decompression surgery  [page 31]

Abdul Halim Yusof

Management of intraoperative neuro-monitoring signal loss  [page 32]

Wong Hee Kit

Superior Mesenteric Artery (SMA) syndrome in corrective surgery for scoliosis  [page 33]

Chen Po-Quang 

Surgical site infections: Avoidance and management tips  [page 34]

Jose Manuel F Ignacio

Cement leakage during vertebroplasty: How to prevent it and what to do if it happens? 
[page 35]

Warat Tassanawipas

How to avoid complications during C1-2 transarticular screws and C1-2 pedicle screws? 
[page 36]

Yoon Seung-Hwan

1000 – 1030 Coffee / Tea

1030 – 1230 Free papers   [page 65-77]

Moderators	:	Chiu	Chee	Kidd,	Zairul	Anuar

A novel approach utilising hydrolift for posterior vertebral column reconstruction in patient 
with solitary spinal metastatic tumor  [page 67]

Mohd Hisam Muhamad Ariffin

Cervical stand-alone peek cage versus zero-profile anchored spacer in anterior cervical  
discectomy and fusion: Short term assessment of clinical and radiographic outcome  [page 68]

Shigeharu Fukao

Morphometric evaluation of C1 pedicle and lateral mass for screw fixation: Feasibility study 
using CT scan  [page 69]

Teo Yu Meng

Is there a difference between patients’ and parents’ perception of the physical appearance in 
Adolescent Idiopathic Scoliosis (AIS)?  [page 70]

Lim Min Yuen

randomized controlled trial of usage of chewing gum in post-operative recovery after 
Posterior Spinal Fusion (PSF) surgery for Adolescent Idiopathic Scoliosis (AIS)  [page 71]

Siti Mariam Abd Gani

Quantitative analysis of local bone graft harvested from the posterior elements during 
Posterior Spinal Fusion (PSF) in Adolescent Idiopathic Scoliosis (AIS) patients  [page 72]

Choo Qi Qi

Accelerated post-operative recovery protocol among Asian Adolescent Idiopathic Scoliosis 
(AIS) patients. Is it feasible?  [page 73]

Siti Mariam Mohamad

daily proGramme 5th august 2017, saturday
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daily proGramme 5th august 2017, saturday [continued]

Accuracy of cannulated pedicle screws versus conventional pedicle screws for extra-pedicular 
screw placement in dysplastic pedicles without cancellous channel in Adolescent Idiopathic 
Scoliosis (AIS): A Computerized Tomography (CT) analysis  [page 74]

Siti Mariam Abd Gani

neuropathic pain in Posterior Spinal Fusion (PSF) for Adolescent Idiopathic Scoliosis (AIS): 
Is it a significant problem?  [page 75]

Chan Teik Seng

Do overweight Adolescent Idiopathic Scoliosis (AIS) patients have an increased peri-operative 
risk for Posterior Spinal Fusion (PSF) surgery?  [page 76]

Loh Ling Hui

Long-term surgical outcomes of spinal intramedullary ependymomas: A retrospective study of 
23 consecutive patients  [page 77]

Murad Asiltürk

1230 – 1300 Pre-Lunch Satellite Symposium (L	&	K	Biomed	Malaysia)	      

Surgical managements of kyphosis: Cervical to lumbar spine
Yoon Seung-Hwan

1300 – 1400 Lunch Satellite Symposium (MSD)

Multimodal pain management in spine surgery
Azmi Baharudin

1400 – 1430 Post-Lunch Satellite Symposium (Perintis	Medik)

Minimally invasive intradiscal therapy – Disc-FX (philosophy and technical consideration)
Girish Datar

1430 – 1630 operative viDeo presentation
Moderators	:	Azmi	Baharudin,	Mohamad	Zaki	Mohd	Amin

En-bloc spondylectomy through single posterior approach for thoracic and lumbar spinal 
tumors  [page 37]

Kuniyoshi Abumi

Minimal invasive surgery for tuberculosis spondylitis
Arvind Jayaswal

Thoracoscopic anterior spinal fusion for adolescent idiopathic scoliosis  [page 38]

Wong Hee Kit

Posterior Column Osteotomy (PCO) in lumbar degenerative kyphosis  [page 39]

Wong Chung Chek

Short segment anterior fusion for thoracolumbar fractures
Chung Jae-Yoon 

Lumbosacral fixation: Technique, tips and tricks  [page 40]

Wong Yat Wa

Percutaneous transforaminal endoscopic lumbar discectomy  [page 41]

Girish Datar

1630 – 1700 Coffee / Tea
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vEnuE : Melaka Raya Ballroom

0700 – 0800 meet-the-experts  >> case discussion
Expert	Panel:	Wong	Hee	Kit,	Arvind	Jayaswal,	Warat	Tassanawipas,	Md	Shah	Alam,	
Kwan	Mun	Keong,	Chris	Chan	Yin	Wei,	Kantha	Rasalingam,	Dharmendra	Ganesan	

0800 – 0930 symposium 3  >> Management controversies in spine surgery (part 1)
Moderators	:	Abdul	Malik	Mohamed	Hussein,	Jayamalar	Thurairajasingam

Distraction magnitude and frequency in juvenile idiopathic scoliosis with growing rods  [page 42]

Arvind Jayaswal

recurrent Prolapsed Intervertebral Disc (PID): Discectomy or spinal fusion surgery?  [page 43]

Wong Hee Kit

High grade spondylolisthesis: Insitu fusion or reduction fusion  [page 44]

Arvind Jayaswal

Interspinous posterior devices: What are the real surgical indications?
Deepak Ajit Singh

Is nSAIDs usage contraindicated in spine fusion surgery?
Azmi Baharudin

0930 – 1000 Coffee / Tea

1000 – 1130 symposium 4  >>  Management controversies in spine surgery (part 2)
Moderators	:	Kantha	Rasalingam,	Chris	Chan	Yin	Wei

Management of thoracolumbar A3 and A4 type burst fractures  [page 45]

Saw Lim Beng

The timing of decompressive surgery after acute traumatic Spinal Cord Injury (SCI)  [page 46]

Wong Chung Chek

Traumatic thoracic fracture dislocation with complete Frankel A paraplegia: Current 
recommended surgical management  [page 47]

Warat Tassanawipas

Type 2 odontoid fractures: Conservative or surgery?  [page 48]

Lim Heng Hing

Management of cervical facet dislocation: The role of MrI prior to reduction or surgery  [page 49]

Oh Kim Soon

Surgery for cervical facet dislocation: Anterior versus posterior approach  [page 50]

Ahmad Sabri Omar

1130 – 1230 symposium 5  >> problems & issues in the local spine surgery practice
Moderators	:	Chuah	Uei	Chyi,	Tan	Kok	Keong

Spine surgery training in Malaysia  [page 51]

Fazir Mohamad

Cost effectiveness in spine surgery  [page 52]

Zamyn Zuki Mohd Zuki

Spine surgery medicolegal climate and issues in Malaysia  [page 53]

Harwant Singh

Can I turn a patient away – Legal and ethical considerations involving medical practitioners 
and hospitals  [page 54-55]

K S Sivananthan

1230 – 1300 Closing Ceremony & Prize Presentation

1300 – 1430 Lunch

daily proGramme 6th august 2017, sunday
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symposium 1 >> diagnostic controversies in spine surgery

CerviCal Spine ClearanCe: When to do radioGraphS, Ct or mri?
Sabarul	A	Mokhtar

Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Cervical spinal injuries occur in less than 10% of patients after blunt trauma. If unrecognized and left untreated, it 
can lead to devastating neurological sequelae. Addressing cervical clearance in asymptomatic or symptomatic awake 
patients is more straighforward. Clinical assessment in alert patients without pain or neurologic deficit and full rOM 
can be used to clear the cervical spine in blunt trauma patients.Cervical spine clearance in obtunded patients when 
unable to be cleared clinically (i.e. patients with altered level of alertness with glasgow coma scale of 14 or less) 
following blunt trauma has been a matter of great controversy. Variability exists in strategies available to these group 
of patients.

use of plain radiographs still have a role in cervical clearance. Eventhough it has been gradually replaced with 
use of computed tomography (CT) scan as the gold standard screening evaluation tool in obtunded patients with 
blunt trauma. CT scan has a high negative predictive value for unstable cervical spine injury. After completion of 
the CT scan with a negative result, options for further evaluation or collar removal are varied. Magnetic resonance 
imaging(MrI) may have a role for clearance of the cervical spine where MrI can detect ligamentous injury and 
intrinsic spinal cord injuries not detectable with CT scan.
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symposium 1 >> diagnostic controversies in spine surgery

thoraColumBar fraCtureS Without neuroloGiCal defiCitS: 
iS Ct SCan and mri neCeSSary? 

Zamzuri	Zakaria	

International Islamic University Malaysia Medical Centre, Kuantan, Pahang, Malaysia

Plain radiograph is an essential investigation in diagnosing patients who have an injury to the thoracolumbar spine . 
The earlier classification of thoracolumbar fractures was mainly based on plain radiographs where the bony structures 
or injury can clearly be identified. Later CT scan becomes more important in the assessment of thoracolumbar 
injury where the spinal osseo- ligamentous injury can clearly be identified and provides more information for patient 
management. 

However, the important soft tissue components which contribute to the stability of the thoracolumbar spine need to 
be addressed with other methods of radiological investigation such as MrI. Both investigations are important and 
beneficial in the management of thoracolumbar fractures without neurological deficit and with their own specific 
indications.
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iSolated loW BaCk pain: When iS Ct SCan or mri indiCated?
Mohd	Imran	Yusof

Department of Orthopaedic Surgery, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

radiological imaging has become a routine assessment for patients with low back pain. Diagnosis and treatments of 
low back pain would not be commenced safely prior to appropriate radiological assessment. In the era of modern 
medicine and disproportionately high medico legal incidence, we cannot afford to miss a lesion causing low back 
pain. 

MrI and CT scan are among popular imaging performed on patients with low back pain. Though they are not 
indicated in all the patients especially during the early presentation, some of them finally require these assessments 
to be conducted. MrI typically gives excellent images of soft tissue and CT scan for bony elements of the spine. 
Combination of both imaging techniques generally show every single structures in the lumbar spine to be assessed 
for low back pain. normal and abnormal neurological components namely the spinal cord (at upper lumbar level) 
and the nerve roots, disc, facet capsules, ligaments muscles and bone marrow lesions can be easily visualized by MrI. 
Even bony abnormalities can also been detected by this technique. However, the details of osseous involvement are 
best seen with CT scanning. 

MrI and CT scan have certain limitations. Time needed to perform MrI is relatively too long for patients who have 
severe back pain to lie supine without moving. 

MrI and CT scan are wonderful but without proper clinical assessment, these imaging modalities have their limit. 
Detailed history, proper physical examination and plain radiographs are still the mainstay of patients’ approach to 
diagnosis and treatment. 

symposium 1 >> diagnostic controversies in spine surgery
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plenary

CorreCtion of CerviCal and CerviCothoraCiC deformitieS 
in axial and Coronal plane

Kuniyoshi	Abumi

Sapporo Orthopaedic Hospital, Sapporo, Japan

Correction of cervical deformities has been one of the most challenging theme in the field of spine surgery. Combined 
use of recently developed cervical instrumentations and destabilization by spinal osteotomy provides sufficient 
corrective effect for treatment of cervical deformities in the axial and coronal plane. Among the various cervical 
spinal instrumentation, pedicle screw fixation procedure provides the most effective anchor of correction deformity. 
regarding the osteotomy, Smith-Peterson osteotomy (SPO) and pedicle subtraction osteotomy (PSO) can be used 
for destabilization and increase the rate of deformity correction. PSO can be utilized only at the cervicothoracic 
junction. Correction of the kyphosis for the cases of spinal cord compression with kyphosis such as OPLL provides 
indirect decompressive effect. Some of the cases of Dropped head syndrome can be surgically managed using cervical 
instrumentation, however, many factors including flexibility of the deformity, spinal cord compression condition, 
flexibility of the thoracic and lumbar spine, preoperative position of C7 plumb line, etc. must be considered for 
decision of approach and fusion level selection.
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expert Forum  >> osteoporotic Fractures

perCutaneouS verteBroplaSty and kyphoplaSty: 
indiCationS and SurGiCal teChniqueS

K	S	Sivananthan

Hospital Fatimah, Ipoh, Perak, Malaysia

Percutaneous vertebroplasty and kyphoplasty is emerging as one of the most promising new interventional procedures 
for relieving (or reducing) painful vertebra, with the injection of surgical polymethylmethacrylate or cement into 
vertebral bodies.

It is increasingly being accepted as a main treatment of choice in the management of resistant back pain due to 
vertebral compression fractures, especially in the elderly individualwho is not a candidate for surgery.

Indication and contraindication for percutaneous vertebral augmentation

indiCationS ContraindiCationS

Absolute Absolute

1. Painful metastatic lesion with intact posterior 
vertebral cortex

1. Fractures or neoplasm with spinal cord compromise

2. Chronic (>3 months) compression fracture with 
nonunion

2. Vertebra plana (complete vertebral body collapse)

3. Progressive kyphosis is to ≥200 in a subacute (<3 
months) compression fracture

3. Infection

4. Coagulation disorders

Relative Relative

1. Subacute (<3 months) compression fracture with 
persistent pain and dysfunction despite adequate 
nonsurgical management

1. Fractures and metastatic vertebrae with posterior 
vertebral cortex involvement and compromise

2. Acute compression fracture with ≥200 kyphosis or 
≥400 collapse

2. Less than one-third vertebral body height remaining

3. Acute compression fracture with one or more prior 
compression fractures and kyphotic deformity

Percutaneous vertebrplasty and balloon kyphoplasty are recommended as an option for treating osteoporotic vertebral 
compression fractures only in people :

1. Who have severe ongoing pain after a recent, unhealed vertebral fracture despite optimal pain management

2. In whom the pain has been confirmed to be at the level of the fracture by physical examination and imaging

Patient who do not meet these criteria should remain under the care of their primary care practitioner who will 
manage conservative treatment of the patient. 
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the uSaGe of intraverteBral expandaBle pillarS (ivep) 
for oSteoporotiC fraCtureS

Po-Quang	Chen

Department of Orthopedic Surgery, National Taiwan University Hospital, Taipei, Taiwan

Osteoporosis with vertebral compression fracture (OVCF) is frequently seen in our aging society. Currently, 
vertebroplasty or balloon kyphoplasty was widely adopted for treating OVCF, However, complications were 
frequently reported. Also the long time results of these procedures were rarely reported. Instead, we have used novel 
vertebral augmentation for the collapsed vertebral segment by inserting bone chips and intra vertebral expandable 
pillar (I-VEP) insertion inside the collapsed body.

Our initial results of 26 cases in the university Hospital showed solid union and consolidation of the collapsed 
vertebrae, immediate pain relief as well as partial restoration of the height, even in the old severe collapsed body up 
to 11 yeas follow up.

Later, we conducted further study in the community hospital. Two groups of patients were compared: One using 
KVP, and the other using I-VEP. Pain relief was comparable in both series. But few had long term follow up in the 
KVP series. Therefore, We conducted further study on the I-VEP series with a 5 to 10 years observation, the results 
showed that there was no neurologic deficit due to operation. The vertebral height of collapsed vertebral body could 
be restored, and be maintained as that after operation. There was no halo or bone resorption around the inserted 
bone chips and I-VEP complex. Bone fusion was noted in the anterior portion of vertebrae between the collapsed and 
adjacent normal segments. More importantly was that pain relief could be kept.

Conclusions

Vertebral augmentation using expandable pillar and bone chip was proved to be safe and could get long-term stability, 
less complication and good consolidation of the index body. 

The immediate pain relief and lasting effect was possible. This is very beneficial for both acute and chronic cases, 
especially in the severe collapsed body. The life quality was hence improved.

Case presentation: A 74 years old woman with multiple OVCF at T12, L1 and L4 bodies. 

Fig. 2A: Pre op X ray images complete collapse of T12 and L4 bodies. L1 body was also slightly collapsed. 

expert Forum  >> osteoporotic Fractures
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Fig. B: Post op X ray studies showed the bony chips and 2 pillars were inserted into T12 index body and augmented 
by screws. L4 also was augmented by a pillar and bone chips.

Fig. C: Photo taken at age 81 YO, PO 7 years. Patient had no back pain.
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anterior CerviCal diSCeCtomy and fuSion (aCdf) vS 
CerviCal diSC arthroplaSty (Cda) : WhiCh iS Better?

K	S	Sivananthan

Hospital Fatimah, Ipoh, Perak, Malaysia

Anterior Cervical Discectomy and fusion (ACDF) is a widely utilized surgical treatment for cervical disc disease. 
Despite success of ACDF, concerns regarding adjacent segment degeneration led to the design and development of 
cervical disc arthroplasty (CDA).

There is a technology explosion in the field of spine surgery. There are many obstacles to overcome, but the clinical 
need is compelling and the potential for cervical spine arthroplasty is great.

The current literature supports the use of multilevel CDA. Caution is necessary regarding the more restrictive 
indications for CDA when compared with ACDF.

Compared to ACDF, CDA has superior or equal clinical outcomes, a lower incidence of adjacent disc disease 
(radiological +/- clinical), lower rate of secondary revision surgeries, supplemental fixation or adjacent segment 
reoperation, superior spine kinematics, which is maintained over time and earlier return to work. 

CDA is more costly than ACDF.

ACDF covers as surgical solution a larger group of patients than CDA.

CDA already represents a well-established technique in the armamentarium to manage the cervical disc herniation, a 
method required to be handled by any surgeon involved in spinal care. 

expert Forum  >>  cervical radiculopathy & Myelopathy
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laminaplaSty: ChoiCeS and teChniqueS
Jose	Manuel	Ignacio

University of the Philippines, Manila, Philippines 
St Lukes Medical Center Global City, Metro Manila, Philippines

One of the most utilitarian and versatile procedures in spine surgery is Cervical Laminaplasty. It is one of the most 
well studied and frequently performed spinal procedures and there are many variations in techniques. Many studies 
compare different techniques with each other and in the final analysis, there is no one technique which is clearly 
superior to the others.

recent literature on long term studies tend to show that laminaplasty can actually develop problems in the development 
of kyphosis as well. The occurrence of post-operative neck pain is likewise seen and thought to be related to surgical 
technique as well.

Different techniques in performing laminaplasty and finer variations in surgical technique shall be discussed as well 
as their impact on long term results. Laminaplasty as a technique shall likewise be compared to other methods of 
performing posterior spinal decompression.

expert Forum  >>  cervical radiculopathy & Myelopathy
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SurGiCal manaGement of CerviCal opll: anterior or 
poSterior approaCh?

Kuniyoshi	Abumi

Sapporo Orthopaedic Hospital, Sapporo, Japan

Myelopathy caused by ossification of the posterior longitudinal ligament (OPLL) require surgical intervention. Direct 
anterior decompression by floating or excision of OPLL is effective for ventrally compressed cervical spinal cord by 
OPLL. Decompression through posterior approach is also effective for major cases of OPLL in the cervical spine with 
physiological lordosis. There are controversy for selection of surgical procedure among the spine surgeons. 

Suda and Abumi showed that kyphotic alignment of the cervical spine is major factor causing poor surgical outcome 
after laminoplasty for cervical spondylotic myelopathy. Fujiyoshi et al proposed the K-line defining as a line that 
connects the midpoints of the spinal canal at C2 and C7 (Fig). They demonstrate that a sufficient posterior shift of the 
spinal cord and neurologic improvement will not be obtained after posterior decompression surgery in the K-line (-) 
group. Matsumoto et al showed that preoperative kyphosis of the cervical spine and severe (>60%) compromise of the 
spinal canal by OPLL appear to be the limiting factors for the indication of laminoplasty. Yoshii et al demonstrated 
that the postoperative recovery rate was similar in the posteriorly and anteriorly managed groups, and in patients 
with massive OPLL with kyphotic alignment, neurologic recovery rate in the anterior was superior. However, they 
resulted that the occurrence of perioperative complications was more common in the anterior group.

Surgical procedure for cervical OPLL must be selected considering cervical alignment in the sagittal plane, canal 
occupying ratio by ossified ligament, types of ossification, etc.

1. Suda K, Abumi K, et al. Local kyphosis reduces surgical outcomes of expansive open door laminoplasty for cervical spondylotic myelopathy. Spine 
(Phila Pa 1976) 28: 1258-62, 2003

2. Fujiyoshi T, et al. A new concept for making decisions regarding the surgical approach for cervical ossification of the posterior longitudinal ligament: 
the K-line. Spine (Phila Pa 1976). 33:E990-3, 2008

3. Matsumoto M, et al. Surgical treatment of ossification of the posterior longitudinal ligament and its outcomes: posterior surgery by laminoplasty.
Spine (Phila Pa 1976). 37:E303-8, 2012. 

4. Yoshii T, at al. Anterior decompression with fusion versus posterior decompression with fusion for massive cervical ossification of the posterior 
longitudinal ligament with a ≥50% canal occupying ratio: a multicenter retrospective study. Spine J, 16: 1351-7, 2016.
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deCompreSSion SurGery alone for loW Grade SpondyloliStheSiS
Wong	Yat	Wa

The University of Hong Kong, Hong Kong

Most surgeons regard sagittal intersegmental translation of less than 50% as low-grade slips. Spondylolisthesis can 
be classified into acquired or developmental types. Low grade spondylolisthesis is mostly due to lumbar spondylosis. 
Most patients are asymptomatic but symptomatic patients may present with back pain, referred pain, sciatica or 
spinal claudication. For patients with failed conservative treatment and significantly impaired activities of daily living, 
surgery is indicated. Preoperative work-up should include radiological assessment of the segmental instability such 
as flexion-extension and traction radiographs. The former assesses the sagittal stability while the later gives surgeons 
an idea of vertical stability. 

The surgical strategy must be carefully tailored to the specific needs of individual patient on the basis of pathoanatomy, 
clinical presentation and the expertise of the surgeons. If the patients present predominantly with spinal claudication 
without too much back pain, decompression alone without significant spinal destabilization can normally improve 
their symptom free walking tolerance immediately after surgery. Surgeons should consider the long-term result if 
there is pre-existing significant radiological instability even patients do not have back pain. no one knows when 
back pain will appear and recommendation on prophylactic fusion is reasonable. However, if there is pre-existing 
severe back pain due to the associated intervertebral disc or facet joint degeneration, fusion may relieve the back pain. 
Decompression can also be direct or indirect. Indirect decompression frequently involves restoring the disc height and 
fusion. radical foraminal decompression or coexisting pars defect may also require fusion. 

expert Forum  >> spondylolisthesis & adult spinal deformity
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deGenerative SpondyloliStheSiS: miS tlif
Mohd	Hisam	Muhamad	Ariffin

Faculty of Medicine, University Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Degenerative spondylolisthesis is an acquired anterior displacement of one vertebra over the subjacent vertebra, 
associated with degenerative changes, without an associated disruption in the vertebral ring. Surgery is indicated 
when there is persistent or recurrent leg pain(neurogenic claudication) or persistent back pain or both. rarely patient 
present with progressive neurological deficit or caudal equine syndrome. The SPOrTrial has demonstrated better 
outcomes for patients with degenerative spondylolisthesis treated surgically than those treated nonsurgically over a 
period of 4 yr. The optimal surgery is yet to be determined and the chosen surgery need to be tailored to individual 
patient depending on clinical presentasion, patient expectation,type of neurological involvement, x ray and mri 
findings. Both direct and indirect decompression available. MIS TLIF offers a minimally invasive, microscopic or non 
microscopic assisted direct decompression of the neural element on top of indirect decompression achieved by inter 
body fusion. Improvement in the percutaneous screw system has allowed good reduction of spondylolisthesis.

expert Forum  >> spondylolisthesis & adult spinal deformity
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Can xlif Be the Solution for all loW Grade SpondyloliStheSiS?
Tan	Chor	Ngee

Tropicana Medical Centre, Selangor, Malaysia

XLIF, a minimally invasive transpsoas retroperitoneal approach to the affected disc space for L45 and above. 
Its based on a direct illuminated visualized approach combine with real time, surgeon driven neuromonitoring to 
insert a large implant that span the whole apophyseal ring.

Objectives

To evaluate the clinical and radiological outcomes in patients with degenerative lumbar spondylolisthesis of 
L4-L5 with XLIF.

Background	

Methods

56 patients with degenerative spondylolisthesis at L4-L5 were chosen. Surgery was performed by a single surgeon. 
Age ranges from 57 to 80 years old with grade 1-2 spondylolisthesis. radiological parameters of sagittal balance, 
disc height and foraminal height were compared pre and post-operatively. Visual Analog Scores were collected from 
prior to surgery, immediate post-surgery, 6 weeks and at 6 months. Oswestry Disability Index scoring taken prior to 
surgery and post surgery at 6 months. 

Results	

Postoperatively to 6 months of follow up, pelvic incidence showed decrease of mean average from 61.14 to 
50.38 (P<0.05). Pelvic tilt increased from 19.88 to 20.69. Mean segmental lordosis increased from 9.91 to 14.76 
(P<0.001). Lumbar lordosis improved from 38.4 to 48. Disc height increased with a mean of 0.74 to 1.29 (P<0.001). 
Foraminal height increased from 1.37 to 1.87 (P<0.001). Visual analog score showed significant improvement 
postoperatively and at 6 months follow up. Improvement in the Oswestry disability index seen with an average of 
45.7 to 21.8(p<0.001). 

Conclusion

XLIF is effective in treating lumbar spondylolisthesis with good clinical outcome.

expert Forum  >> spondylolisthesis & adult spinal deformity
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expert Forum  >> spondylolisthesis & adult spinal deformity

minimally invaSive SurGery of adult Spinal deformity uSinG dlif
Lee	Chong-Suh

Department of Orthopedic Surgery, Samsung Medical Center, Sungkyunkwan University

The goals of surgery in adult spinal deformity (ASD) is the decompression for stenosis, stabilization using interbody 
fusion & pedicle screw fixation and deformity correction. For achieving these goals, we should stand high surgical 
complication rate of 56 to75%. These complication rates are further increased by advanced age and medical 
comorbidities. 

Is DLIF adequate to achieve these surgical goals and reduce complication rate?

DLIF has advantages of easier disc space distraction and indirect neural decompression of spinal canal and neural 
foramen. Our results show the widening of central spinal canal by 36.5% and foraminal area by 69.5%

Stabilization can be achieved by interbody fusion using the largest footprint cage seating on the peripheral cortical 
endplate and posterior fixation, percutaneously or open. This construct can provide the highest stiffness in flexion, 
extension, lateral bending and axial rotation. 

There is a consensus about that proper sagittal balance is the most important factor associated with a good clinical 
outcome in surgical treatment of ASD. There is no problem in the correction of coronal deformity using DLIF and 
percutaneous posterior fixation. However, the correction of sagittal deformity by DLIF and percutaneous posterior 
fixation is questionable. In long level fusion like the ASD, the change of LL is about 10-20degrees by DLIF and 
posterior fixation. Therefore, it is recognized that deformity correction by DLIF and percutaneous screw fixation 
provide less correction power than open method and can not alter pelvic parameters.

The restoration of segmental lordosis at the most caudal segments, L5-S1 and /or L4-5 segments is critical for regional 
sagittal balance. If we combine the ALIF at the most caudal segments, it is more advantageous to restore sagittal 
balance. In our analysis, overall changes of LL was about 30 degrees by combining LLIF and ALIF and posterior 
fixation. 

Therefore, if we need to correct less than 25 degrees, we can recommend percutaneous screw fixation, If we need 
the amount of correction between 25 to 45 degrees, open screw fixation is more appropriate and for greater than 45 
degrees of correction, we recommend to combine PSO after DLIF combined with ALIF at the most caudal segment. 

PSO is the main causes of much bleeding in case of sagittal correction of ASD. If we can avoid PSO, it would be 
helpful to reduce the complication rate and high morbidity of surgical correction of ASD. ALL release and using the 
hyperlordotic cage, can provide increase of segmental lordosis roughtly equivalent to an PSO and we can replace 
posterior osteotomies in case of greater than 45degrees of correction. 

In conclusion, miniopen ALIF combined with DLIF and posterior percutaneous pedicle screw fixation can provide 
moderate correction power with less blood loss and less complication rate. Therefore, patients with low pelvic 
incidence (PI) who ususally need small amount of correction , the patients who need small amount of correction less 
than 25 degrees, also patients with old age with multiple comorbidities can be helped by this procedure. In addition, 
if we try to enhance the segmental lordosis correction by anterior release and using the hyperlordotic cage, we can 
avoid open posterior procedure. 
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dural tear in lumBar deCompreSSion SurGery
Abdul	Halim	Y,	Syurahbil	Ah

Department of Orthopaedic, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

The incidental durotomy (ID) varies ranging from 1% to 17%; 3.5% discectomy, 8.5% decompressive surgery and 
13.2% revision 

The patho-anatomy of degenerative cases renders the dura more prone to injury.

Endoscopic surgery has lower risk of developing into fistula or meningocele due to the muscle sparing technique that 
acts as seal to the tract

The purpose of this study is to review the incidence of ID in ILELS and management in our institution.

Methods

A retrospective study from September 2008 through December 2016.

Results

A total of 333, 237 were decompressive 96 were discectomies. Of these cases, 19 were revision. ID occurred in 
44 cases (13.21% overall incidence); 26 (59.09%) were decompression, 14 (31.82%) were discectomy and 
4 (9.09%) were revision. We graded our tear into grade 1, 2, 3 and 4, which were 20, 16, 6 and 2 cases respectively. 
no primary dural repair was done in all cases. 20 cases were left alone, 7 cases were plugged with muscle patch 
and all remaining 17 cases were applied with Bioglue®(*). All the cases had synthetic dural substitute applied and 
watertight dorsolumbar fascial closure.no symptomatic pseudomeningocele and worsening of neurology were noted.

Discussions

Most Dural Tear with CSF Leakage can be successfully treated by nonoperative method. Occasionally it requires 
surgical repair depending on the timing, size, symptoms and location of the leak.The usage biological glue is of added 
advantages.

Conclusion

We conclude that the primary dural repair is not always necessary and conservative treatment is adequate.

symposium 2  >> Management of complications in spine surgery
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manaGement of intraoperative neuro-monitorinG SiGnal loSS
Hee-Kit	Wong

Department of Orthopaedic Surgery, National University of Singapore, Singapore

Intra-operative neuro-monitoring (IOnM) is rapidly becoming a necessary and common procedure during spinal 
surgery in countries throughout the Asia Pacific region. Various neuro-monitoring modalities ranging from somatic 
sensory evoked potentials (SSEP) to transcranial motor evoked potentials (MEP) and to localised EMg-based spinal 
nerve root monitoring are employed to lessen the chance of neurological deficits and to make spinal surgery safer. The 
reduction or loss of IOnM signals are of great concern which may indicate significant neurological compromise. While 
the combined loss of two modalities like SSEP and MEP almost always denote significant spinal cord compromise, 
unilateral or single modality reduction of MEP may not correlate with post-operative neurological deficits. The 
management of IOMn loss could involve a variety of manoeuvres like maintaining adequate perfusion, avoiding 
hypothermia in the operative field, inspection for obvious spinal canal intrusion, intra-operative imaging, removal 
of implants, etc., but the adoption of standardised operating theatre protocols for IOMn signal loss and adequate 
training of the surgical team are keys to the successful management of these critical situations.

symposium 2  >> Management of complications in spine surgery
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Superior meSenteriC artery (Sma) Syndrome in 
CorreCtive SurGery for SColioSiS

Po-Quang	Chen

Department of Orthopedic Surgery, National Taiwan University Hospital, Taipei, Taiwan 

Superior mesenteric artery (SMA) syndrome is an uncommon but well recognized clinical entity characterized by 
compression of the third, or transverse, portion of the duodenum between the aorta and the superior mesenteric 
artery. This results in chronic, intermittent, or acute complete or partial duodenal obstruction. The SMA usually 
forms an angle of approximately 45° (range, 38-56°) with the abdominal aorta, and the third part of the duodenum 
crosses caudal to the origin of the superior mesenteric artery, coursing between the superior mesenteric artery and 
aorta. Any factor that sharply narrows the aortomesenteric angle to approximately 6-25° can cause entrapment and 
compression of the third part of the duodenum.

The entity (also called cast syndrome) is a well-known complication of scoliosis surgery, anorexia, and trauma. 
Delay in the diagnosis of SMA syndrome can result in malnutrition, dehydration, electrolyte imbalance, gastric 
distension and portal venous gas, formation of an obstructing duodenal bezoar, hypovolemia secondary to massive 
gI hemorrhage, and even death secondary to gastric perforation.

In our practice, we have encountered such complication in 2 cases of juvenile idiopathic scoliosis (AIS) in the past 
35 years. 

The first case was a 12 years old girl with progressive scoliosis with Cobb angle increased from 40º to 83º in the last 
4 years. She was short and skinny with body weight 15.6 Kg and was 127 cm. Correction was performed in 2 stages. 
Anterior release from T7-11 and post-op halo traction for 2 weeks was performed. Then, posterior instrumentation 
and fusion was done. On third day PO, abdominal pain and distension were complained. On 6th day PO, The drainage 
from ng Tube gradually dropped and was removed at day 9 PO. Also, serum amylase and lipase levels dropped. 

The second case was also a 12 years old girl. She was presented with double major scoliosis, with 80º from T6-11, 
and 64º from T11-L4 in the last 4 years. The body weight was 40 Kg, and height 155 cm. Three stage corrective 
operations were successively performed. At day 2, she suffered from abdominal pain and distension, and bilious 
vomiting was noted. Although ng decompression and parenteral fluid was given, and added later by hyper-
alimentation, we decided to perform bypass gastro-jejunostomy at day 29 PO. She was also discharged uneventfully 
up to 4 years PO.. 

In conclusion: Although mild abdominal distension was often seen in the post-operative period, but in case of persistent 
abdominal pain and distension, more attention should be paid for these children in order to avoid this complication. 

Reference
Pan Chee-Huan, Tseng SZ, Chen C S & PQ Chen: J Formosan Med Assoc. 2007. Vol 106. nov 2 P537-545
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SurGiCal Site infeCtionS: avoidanCe and manaGement tipS 
Jose	Manuel	Ignacio

University Of The Philippines, Manila, Philippines 
St Lukes Medical Center Global City, Metro Manila, Philippines

Surgical site infections in Spine Surgery is becoming a major problem with the advent of more complex surgeries 
in patients where an even higher density of hardware is being utilized in procedures which take longer and which 
are done in patients who are older and less fit. While many of these conditions may not be under the control of the 
surgeon, there are none the less factors which can be modified which in turn may lessen the chances of developing 
potentially life threatening and very costly complications due to post-operative infections. Factors such as the use of 
blood transfusions, control of the environment in the operating room, controlling blood sugar levels, etc. 

A surgeon should develop the ability to suspect the presence of a surgical site infection in ones patients and to be 
cognizant of the steps to document its existence. It then follows that a proper plan of action is formulated and once 
treatment is begun, one should know how to properly assess if the treatment is effective.

Equally important is deciding when to remove and when to retain implants and the consequences of either of these 
courses of action, the use of intra-wound administration of antibiotics, and other new methods used to lessen the 
incidence of Surgical Site Infections.

symposium 2  >> Management of complications in spine surgery
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Cement leakaGe durinG verteBroplaSty: hoW to prevent it 
and What to do if it happenS?

Warat	Tassanawipas

Orthopaedics, Phramongkutklao Hospital, Thailand

Even Vertebroplasty or Kyphoplasty is safe and effective method and if it is performed by skillful doctor and under 
continuing fluoroscopic control, the occurrence of cement leakage is still exist and lead to serious complications like 
fatal brain infarct, pulmonary embolism and paraplegia.

PMMA may leak to several routes including venous plexus, artery and epidural space. At Epidural space cement many 
leak into the spinal canal or intervertebral foramen and will cause neural tissue injury by mass effect or by thermal 
injury which may up to 50ºC from 0-8 minutes duration. Epidural leakage is common event but most of the leakage 
are subclinical and underdetection unless postoperative CT scan is performed. When epidural leakage causes motor 
weakness or pain the decompression is needed immediately.

Diagram showing the classification of patients of cement leakage. Type B is a leakage via the basivertebral vein, Type 
S via the segmental vein and Type C through a cortical defect. 

Risk	factors	for	Cement	leakage	are	:

1. Patients with intravertebral deft

2. Cortical disruption

3. Lower cement viscosity

4. High volume Of injected cement

Age, Sex, Fracture type, Operation level and surgical approach were not significant risk factors.

Prevention is the priority to perform with caution in the Or. The operator must have well training, good real time 
fluoroscopic control, adequate opacity of cement, stop the injection whenever cement reach the posterior wall or 
leakage occur. The amount of cement is around 1.5 cc. One or two portal is still controversial.

Emergency surgical decompression is necessary and adequate removal of cement which compress the neural tissue 
should be performed by wide laminectomy.

The recovery of neural tissue depends on early adequate and immediate decompression especially when weakness is 
occurred by mass effect, however thermal injury may cause permanent neurological deficit.
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hoW to avoid CompliCationS durinG C1-2 tranSartiCular SCreWS 
and C1-2 pediCle SCreW?

Yoon	Seung-Hwan

Neurosurgical Department, Inha University Hospital, Korea

The atlantoaxial junction, including the atlas (C1) and the axis (C2), is a unique area of the spine. The motion 
and shape of the joint complex are quite different from that of other vertebrae and anatomic variation is common. 
Atlantoaxial instability can be caused by trauma, congenital malformation, tumor, or inflammation and it is extremely 
dangerous. Although various surgical techniques including wiring, interlaminar clamps and hook had been tried, 
the posterior fixation with screw is generally considered as the gold standard now. However, these surgical methods 
are technically demanding and associated with a steep learning curve. Trying to insert a screw with wrong starting 
point or trajectory can cause an injury of nerve or blood vessel and result in devastating clinical outcome consequently. 
Therefore, a thorough preoperative image reading, a proper selection of surgical technique based on the understanding 
of individual anatomy and a careful surgical performance are required to minimize risk of complications. In this 
presentation, how to avoid pitfalls based on personal experience will be demonstrated.
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en-BloC SpondyleCtomy throuGh SinGle poSterior approaCh 
for thoraCiC and lumBar Spinal tumorS

Kuniyoshi	Abumi

Sapporo Orthopaedic Hospital, Sapporo, Japan

Total en bloc spondylectomy (TES) through single posterior approach for thoracic and lumbar spine was firstly 
reported by roy-Camille on 1981. Tomita et al developed as systematic procedure using T-saw. TES consists of en 
bloc resection of the posterior portion of the compromised vertebra, en bloc resection of the vertebral body, anterior 
reconstruction using cage and/or strut bone grafting and posterior instrumentation. Author experienced TES surgery 
in the thoracic and lumbar spine for 10 patients: 7 primary (5 gCT and hemangioma and osteosarcoma each 1) and 
3 metastatic spinal tumors (2 renal cell cancer and 1 breast cancer). The most cranial vertebra was T2 and the most 
caudal vertebra was L2. A patient with osteosarcoma of T2-4 underwent TES for three vertebra. All patients with 
primary tumor and one patient with metastatic tumor survived over 8 years, however, 2 patients with metastatic 
tumor died at postoperative 5 and 7 years. TES is good indication for primary spinal tumor without metastasis. More 
strict Indication must be required for metastatic spinal tumor. TES for the cervical spine and for lower lumbar spine 
is still challenging. Intraoperative video of TES will be presented.

operative viDeo presentation
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thoraCoSCopiC anterior Spinal fuSion for 
adoleSCent idiopathiC SColioSiS

Hee-Kit	Wong

Department of Orthopaedic Surgery, National University of Singapore, Singapore

Endoscopic treatment for idiopathic scoliosis takes two forms: 1) video-assisted thoracoscopic release as a first stage 
before posterior instrumentation and fusion, and; 2) video-assisted thoracoscopic fusion and instrumentation as 
a single stage anterior-only procedure. This presentation focuses on the indications or patient selection for video-
assisted thoracoscopic instrumentation. The ideal patient for thoracoscopic fusion and instrumentation is a right 
sided thoracic curve, King type 3 or Lenke 1A or 1B; a structural right-sided thoracic curve of 40 degrees or more 
in a growing child, or 50 degrees or more in the older child. The procedure is contraindicated in left-sided curves 
because the aorta will then lie next to and on the screw heads. The magnitude of the curve should be less than 70 
degrees, although with experience the upper limit could be 80 degrees. More important than curve magnitude is 
the flexibility of the main thoracic curve. The Cobb angle on side-bending radiographs should not be more than 45 
degrees; those with less experience should select patients with thoracic curves that bend to less than 40 degrees. The 
thoracic kyphosis should be less than 30°, and there should not be any kyphosis at the thoracolumbar junction. The 
uppermost safe vertebral access is T4; while the lowermost vertebral that can be accessed through the chest is L1. 
Extended access to L2 and L3 can be performed through a separate incision over one of the lower ribs and using 
retroperitoneal dissection to reach L2 or L3. The patient should not be obese, and should weigh between 30kg and 
70kg. In small patients, there could be difficulty in achieving one-lung ventilation. Pre-operative assessment by the 
anaesthetist is advised for all patients for this reason.

operative viDeo presentation
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poSterior Column oSteotomy (pCo) in lumBar deGenerative kyphoSiS
C	C	Wong

Sarawak General Hospital, Kuching, Sarawak, Malaysia

Various osteotomies have been described to increase correctability of a rigid spinal deformity. Posterior column 
osteotomy, PCO, is usually the first to be considered in view of it’s relative simplicity and safety. PCO also 
decompresses the lateral recess.

The corrective power of a PCO depends on the mobility of the anterior column, namely the intervertebral disc. In 
the lumbar spine, we often strive to achieve adequate lordosis restoration, hence, compression across the PCO is 
performed. There is, however, concerns of the compression resulting in foraminal stenosis. Adequate disc height is 
protective against foraminal stenosis resulting from compression across a PCO. Intervertebral height can be increased 
via interbody fusion cages insertion, either anteriorly or posteriorly.

Segmental lordosis of up to 15 degree maybe achieved by a PCO in a mobile tall disc. usually between 5-10 degrees 
can be obtained per level of PCO is degenerated disc situation. To achieve more correction, commonly multiple PCO’s 
were performed, resulting in a gradual lordosis restoration. This is in contrast to the highly angular correction in a 
PSO. The normal lumbar spine alignment is one of J-shaped, with two third of total lumbar lordosis situated in the 
last 2 lumbar motion segments. There is the potential down side of performing multi-levels PCO’s in the lumbar spine 
resulting in a non-physiological C-shape lordosis.

PCO is the first osteotomy to be considered in degenerative kyphosis correction surgery.
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lumBoSaCral fixation: teChnique, tipS and triCkS
Wong	Yat	Wa

The University of Hong Kong, Hong Kong

Successful lumbosacral fusion requires strong fixation in some situations such as long fusion, high grade lumbosacral 
spondylolisthesis and 3-column osteotomy in the lower lumbar spine. Among various technique described in literature, 
S1 pedicle screws plus S2-alar-iliac screws or iliac screws, with or without supplementary L5/S1 intervertebral 
support are the commonest methods of instrumentation. There is no clear-cut guideline which fixation has to be used. 
Surgeons have to tailor-made the technique on the basis of patients’ specific factors. To maximize the purchase of 
S1 pedicle screws, surgeons can use the biggest screws possible, direct the screws toward the sacral promontory and 
achieve bi-cortical purchase. 

operative viDeo presentation
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perCutaneouS tranSforaminal endoSCopiC lumBar diSCeCtomy
Girish	Datar

Center for Full Endoscopic Spine Surgery & Interventional Spine & Pain Management, 
Sushruta Hospital for Orthopedics & Traumatology, India

The most common treatments for lumbar radicular pain due to disc herniation is discectomy. Since 1938, 
open discectomy has been used to relieve pain caused by herniated discs. The success rate for this operation has been 
satisfactory, but complications may occur, including bleeding, prolonged pain, and scar formation. Furthermore, 
the soft tissue dissection and bony resection required to gain access to the disc herniation may lead to segmental 
instability and pain.

Minimally invasive techniques such as endoscopic discectomy have been developed over the past 20 years and provide 
an opportunity to avoid the potential morbidity of traditional open surgery. The early techniques were lacking in 
standardization, training and lack of instrumentation also made the procedure technically demanding. Over the past 
15 years, major improvements in instrumentation and technique have been made, and their use of is gradually increasing 
in acceptance. The main advantages of the endoscopic approach are less skin and muscle trauma, maintenance of 
bony integrity, minimization of nerve root trauma and local anesthesia, which may translate into quicker recovery. 
Many papers reports outcomes equivalent to those of open discectomy, but with less surgical morbidity.

operative viDeo presentation
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diStraCtion maGnitude and frequenCy in 
juvenile idiopathiC SColioSiS With GroWinG rodS

G	Vijayaraghavan,	Naveen	Agarwal,	Abhishek	Srivastava,	Arvind	Jayaswal

Department t of Spine Surgery, Primus Super Speciality Hospital, New Delhi, India

growing rods are one of the distraction based growth friendly system used in the treatment of early onset scoliosisi. 
Though the instrumentation has undergone a wide range of modifications from Harrington era to Akbarnias dual 
growing rods, the constant feature remaining is the requirement of frequent distraction procedures to lengthen the 
constructii. But the magnitude of distraction force required is not always the same in every patient and it varies 
with the rigidity of the curve and the frequency of distractions. Suboptimal distraction force have shown to cause 
poor sagittal balance in juvenile patientsiii. On the other hand researchers have found that excessive force stimulates 
growth rather than sustaining itiv and it also increases stress at bone implant intersurface leading to rod fractures. 
Hence an optimum distraction force should achieve adequate length, maintain sagittal contour with minimal stress 
at implants. Marco Teli et alii measured the forces required to distract the growing rod in 10 patients by connecting 
the distraction caliper to a transducer and found that there was a linear increase in load with increasing distraction 
with a mean of 485n at 12 mm. Hilali et alv found that force required to distract the rod increases with the number 
of distractions with almost double the value at 5th distraction whereas the mean length achieved decreases gradually 
with consecutive distractions. Hence the magnitude of force should be adequate enough to achieve desired length 
during the initial 5 distractions. Both the above studies show the amount of force required in idiopathic scoliosis is 
significanthly less when compared to syndromic and congenital scoliosis. Based on the present available evidence, 
there are no recommendations for an ideal distraction force for juvenile scoliosis and it varies with curve rigidity, 
stiffness of spine and the distraction interval. However biomechanical studies are done with patient specific computer 
generated scoliotic simulation models to define the optimal distraction force required for each individual patientsvi.

The optimum range of distraction interval is still debatable with animal studies showing higher percentage of height 
gain with one monthly intervalvii. In view of anesthesia concerns ,distraction procedure is ususally carried out at 
6mothly intervals in traditional growing rods. In Akbarnia’s seriesviii of growing rods followed upto skeletal maturity 
the average distraction interval was 9.4moths (range 5.5 -20 months). But frequent distraction procedure similar to 
physiological growth can be achieved with magnetic growing rods usually 6- 8 weeks since the procedure is carried in 
the outpatient clinic without anesthesia. Most of the published series of magnetic growing rods show an distraction 
frequency ranging from a minimum of 4 weeks upto 3 monthsix,x. Frequent smaller distractions not only has the 
advantage of mimicking normal physiological growth pattern but also decreases the incidence of autofusions. It also 
reduces the stress at the bone implant intersurface thereby bringing down the incidence of implant failures which is 
the most common complication of growing rod techniques. 

i. David L. Skaggs, MD,* Behrooz A. Akbarnia, MD,w John M. Flynn, MD,z Karen S. Myung, MD, PhD,* Paul D. Sponseller, MD,y Michael g. Vitale, MD A 
Classification of growth Friendly Spine Implants. J Pediatr Orthop 2014;34:260–274.

ii. Marco Teli, giuseppe grava, Victor Solomon, giuseppe Andreoletti, Emanuele grismondi, Jay Meswania Measurement of forces generated during distraction 
of growingrods in early onset scoliosis World J Orthop 2011 February 18; 3(2): 15-19.

iii. Akbarnia, B.A., et al., Dual growing rod technique for the treatment of progressive early-onset scoliosis: a multicenter study. Spine, 2005. 30(17S): p. S46-S57.
iv. Olgun, Z.D., et al., Vertebral Body growth During growing rod Instrumentation:growth Preservation or Stimulation? Journal of Pediatric Orthopaedics, 

2012.32(2): p. 184-189.
v. Hilali M. noordeen, FrCS (Orth),* Suken A. Shah, MD,† Hazem B. Elsebaie, FrCS, MD,‡ Enrique garrido,EBOT, MrCS,* najma Farooq, FrCS (Tr & 

Orth),* and Mohannad Al Mukhtar, MrCS In Vivo Distraction Force and Length Measurements of growing rods Which Factors Influence the Ability to 
Lengthen? SPInE Volume 36, number 26, pp 2299–2303.

vi. Agarwal A1, Jayaswal A, Agarwal AK, goel VK. Patient-Specific Distraction regimen to Avoid growth-rod Failure. Spine (Phila Pa 1976). 2017 Jun 13
vii. Yilmaz g, Huri g, Demirkran g, Dagloglu K, Ozkan C, Alanay A, et al. The effect of posterior distraction on vertebral growth in immature pigs: an 

experimental simulation of growing rod technique. Spine (Phila Pa 1976);35:730–3.
viii. Behrooz A. Akbarnia, MD, Lee M. Breakwell, MSc, FrCS, David S. Marks, MSc, FrCS, richard E. McCarthy, MD, Alistair g. Thompson, MBChB, FrCS, 

Sarah K. Canale, BS, Patricia n. Kostial, rn, BSn, Anant Tambe, FrCS, Marc A. Asher, MD and the growing Spine Study group. Dual growing rod 
Technique Followed for Three to Eleven Years until Final Fusion The Effect of Frequency of Lengthening SPInE Volume 33, number 9, pp 984–990.

ix. Kenneth Man-Chee Cheung, Jason Pui-Yin Cheung, Dino Samartzis, Kin-Cheung Mak, Yat-Wa Wong, Wai-Yuen Cheung, Behrooz A Akbarnia,Keith Dip-Kei 
Luk Magnetically controlled growing rods for severe spinal curvature in young children: a prospective case series Lancet 2012; 379: 1967–74

x.	 B.	A.	Hickey	•	C.	Towriss	•	G.	Baxter	•	S.	Yasso	•	S.	James	•	A.	Jones	•	J.	Howes	•	P.	Davies	•	S.	Ahuj	Early	experience	of	MAGEC	magnetic	growing	rods	in	
the treatment of early onset scoliosis Eur Spine J (2014) 23 (Suppl 1):S61–S65 DOI 10.1007/s00586-013-3163-0
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reCurrent prolapSed interverteBral diSC (pid): diSCeCtomy 
or Spinal fuSion SurGery?

Hee-Kit	Wong

Department of Orthopaedic Surgery, National University of Singapore, Singapore

Although lumbar discectomy for prolapsed intervertebral disc results in improvement in the vast majority of patients, 
same level recurrent prolapsed discs complicates outcomes for many patients. Various retrospective studies have 
reported the incidence of recurrent prolapsed discs after lumbar discectomy to be from 3% to 18%. Treatment 
options for recurrent prolapsed discs range from initial non-operative treatment to repeat discectomy or spinal fusion. 
The decisions surrounding the choice between discectomy and spinal fusion will primarily depend on the indications 
for each of these surgical options. In particular, the technique and adequacy of the index discectomy need to be 
examined. recurrence per se should rarely be reason for advocating spinal fusion.
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hiGh Grade SpondyloliStheSiS: inSitu fuSion or reduCtion fuSion
G.Vijayaraghavan,	Naveen	Agarwal,	Abhishek	Srivastava,	Arvind	Jayaswal

Department t of Spine Surgery, Primus Super Speciality Hospital, New Delhi, India

The debate of in situ fusion versus reduction in the treatment of high grade spondylolisthesis (HgS) is still controversial.
There are very few level 3 retrospective studies directly comparing the two surgical proceduresi,ii,iii. In situ fusion gives 
excellent results in low grade spondylolisthesis but in case of high grade listhesis there are high risks of non union, 
slip progression and spinopelvic malalignmentiv,v.On the other hand reduction procedure reduces the rate of nonunion 
and restores spinopelvic alignment but carries the risk of neurological injuryvi,vii. There are no significant differences 
in clinical outcome between the two groups. Hresko et alviii classified high grade spondylolisthesis into two groups 
namely balanced and unbalanced pelvis based on pelvic incidence, pelvic tilt and sacral slope and concluded that the 
unbalanced group requires reduction surgery and insitu fusion works well in balanced pelvis. There are various reduction 
techniques described in literature namely gaines, modified gaines, temporary L4 screws-distraction and reduction, 
Edwards reduction maneouvre, Mehdian sacral dome excision and reduction, Harms technique and monosegemental 
interbody fusion using reduction pedicle screwsix,x,xi,xii. Various methods of fusion has been advocated in HgS which 
include instrumented Posterolateral fusion (PLF), ALIF,PLIF ,TLIF or circumferential fusion.Comparative studies 
show circumferential fusion showing better radiological and clinical outcome than posterolateral fusionsxiii. There 
are no direct comparative studies between TLIF, ALIF and PLIFs but each procedure studied individually have shown 
better long term resultsxvi.Till date there are no well controlled randomised study to recommend a treatment guideline 
or a surgical procedure for HgS . Based on the current evidence spinopelvic parameters plays a significant role 
in deciding the treatment plan and when reduction required surgeon should strike a balance between the risk of 
neurological injury and amount of reduction required for ideal sagittal alignment.

i. Poussa M, Schlenzka D, Seitsalo S, et al. Surgical treatment of severe isthmic spondylolisthesis in adolescents. reduction or fusion in situ. Spine 
1993;18: 894–901

ii. Muschik M, Zippel H, Perka C. Surgical management of severe spondylolisthesis in children and adolescents. Anterior fusion in situ versus anterior 
spondylodesis with posterior transpedicular instrumentation and reduction. Spine 1997;22:2036–42

iii. Molinari rW, Bridwell KH, Lenke Lg, et al. Complications in the surgicaltreatment of pediatric high-grade, isthmic dysplastic spondylolisthesis. A 
comparison of three surgical approaches. Spine 1999;24:1701–11
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manaGement of thoraColumBar a3 and a4 type BurSt fraCtureS
Saw	Lim	Beng

Sunway Medical Centre, Petaling Jaya, Selangor, Malaysia

The A3 and A4 burst fracture are considered unstable burst fracture. They pose risk of developing neurological deficit, 
progressive kyphosis and non-union. 

The treatment option for such injury varies from conservative treatment to surgery. Surgical approaches from Anterior, 
posterior or both anterior posterior had been the main controversies. The anterior surgery provide direct spinal canal 
decompression and better anterior column or kyphosis reconstruction, but carries a higher complications like blood 
loss, less rigid fixation, visceral problem such as atelectasis or ileus. Posterior surgery has the advantages of easier 
exposure and stronger fixation; however, it only allows indirect decompression and fusion across much longer spinal 
segments.

Various guideline regarding the treatment option been proposed, the TLICS differentiate cases that require surgery 
and conservative treatment. The gaines score provide a guide to the required approaches. However, many other 
variability such as involvement of neurological elements, body mass, bone quality and associated other body parts 
injury would alter the surgical outcome.

Advancement in MIS surgery managed to improve the surgical mobility reduced post operation pain in both anterior 
and posterior surgery, however, the indications and application still not clearly defined.
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the timinG of deCompreSSive SurGery 
after aCute traumatiC Spinal Cord injury (SCi)

C	C	Wong

Sarawak General Hospital, Kuching, Sarawak, Malaysia

Prevention of secondary or ongoing injury to the spinal cord is of our utmost concern. Intervention in this area 
includes preserving perfusion, mechanical decompression and pharmacological agents.

In regards to early cord decompression, numerous studies had been performed. Surgical timing studied ranged from 
ultra early, to early and delayed intervention. The definition of early has also been changed to within 24 hours, from 
48 hours in studies more than 10 years ago.

Many recent studies including the STASCIS reported safety of early intervention, significant neurological recovery, 
lower complications rate and overall reduce cost. Benefit on neurological recovery from these studies appears to be 
limited to cervical cord injury only.

The implication of such findings is huge. Spine care providers have to strive to provide surgical decompression within 
24 or even 12 hours of injury. In the event that the cord injury is due to cervical spine dislocation, an awake closed 
reduction with traction offers the patient the fastest mean to decompress the spinal cord. In other situations patient 
would require surgical decompression and hence transfer to the relevant facilities. Delay in surgical intervention 
maybe due to the need to transfer patient, imaging and operating team/room availability.

Evidences to date seem to point towards the benefit of early surgical decompression of the injured cervical spinal cord. 
More works would be needed in defining the types of injury and the mode of decompression.
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traumatiC thoraCiC fraCture diSloCation With Complete 
frankel a parapleGia: Current reCommended SurGiCal manaGement

Warat	Tassanawipas

Orthopaedics, Phramongkutklao Army Hospital

Thoracic spine injuries are the most common spinal injuries and highly associate with motor vehicle accident. 
The additional injuries such as thoracic, abdominal, and head injuries which are life threatening and the damage 
control principle may delay the immediate decompression and stabilization.

The advantage of early decompression and stabilization in patients with thoracic spine injuries and complete 
paraplegia (Frankel, A) is mainly for an early rehabilitation, pain control and better postoperative care of these 
patients. The recovery of neurological status from Frankel A is very little or no benefit.1 However there are many 
reports that decompression in complete paraplegia patient may reduce late complications such as posttraumatic 
syrinx and chronic pain.2-4 gaebler C, et al5 reported the importance of an early decompression of the spinal cord. 
“The earlier the patients are operated, the better is the neurological recovery rate.” The highest neurological rates 
were found in patients operated within 8 hours as shown in Table 1 and 2.

Table	1

Grading
Group 1 (n=26)

6 month
Group 1 (n=50)

6 month
Group 3 (n=12)

6 month
Prim Control Follow up Prim Control Follow up Prim Control Follow up

A 10 (38.5%) 9 (34.6%) 9 (34.6%) 12 (24.0%) 12 (24.0%) 12 (24.0%) 2 (16.7%) 2 (16.7%) 2 (16.7%)
B 9 (34.6%) 1 (3.85%) – 12 (24.0%) 1 (2.0%) – 1 (8.3%) 1 (8.3%) –
C 2 (7.7%) 4 (15.4%) 1 (3.85%) 7 (14.0%) 5 (10.0%) 1 (2.0%) 4 (33.3%) 1 (8.3%) 2 (16.7%)
D 3 (11.5%) 7 (26.9%) 4 (15.4%) 5 (10.0%) 13 (26.0%) 12 (24.0%) – 3 (25.0%) –
E 2 (7.7%) 5 (19.25%) 9 (34.6%) 14 (28.0%) 19 (38.0%) 25 (50.0%) 4 (41.7%) 5 (41.7%) 8 (66.6%)

Group 1: operation within 8h; Group 2: operation after 8h, but within 10 days; Group 3: operation after 10 days

Table	2

Neurologic deficit Group 1 (n=26) Group 2 (n=50) Group 3 (n=12)
Complete paraplegia (Frankel A) 10 (38%) 12 (24%) 2 (16%)

Incomplete paraplegia (Frankel B-D) 14 (54%) 24 (48%) 5 (42%)
No neurological deficit (Frankel E) 2 (8%) 14 (28%) 5 (42%)
Group 1: operation within 8h; Group 2: operation after 8h, but within 10 days; Group 3: operation after 10 days.

The recommendation nowadays is early decompression and stabilization as soon as the conditions of patients are 
allowed.
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Am.1985;67:360-369.
2. Able r, gerner HJ, Smit C, et al. residual deformity of the spinal canal in patients with traumatic paraplegia and secondary changes of the spinal 

cord. Spinal Cord. 1993;37:14-19.
3. Dains rS, Althausen PL, gitlin gn, et al. The role of acute decompression and restoration of spinal ligament in the prevention of posttraumatic 
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type 2 odontoid fraCtureS: ConServative or SurGery?
Lim	Heng	Hing

 Sri Kota Medical Centre, Kuala Lumpur, Malaysia

Odontoid fracture is a common cervical spine fracture. It is usually associated with high velocity fracture. Most 
expert agrees that conservative treatment of Alonzo Type I and III odontoid fractures produces acceptable results. 
However, the choice of appropriate treatment of type II odontoid fractures especially in elderly above 65 years is still 
controversial given the paucity of class I study.

The commonly used Anderson and D’ Alonzo classification has been modified to include various subtype of the type 
II fractures.

Halo Vest immobilization has been associated with higher risk of complication of respiratory and pin site complications. 
Similarly, operative treatment especially anterior screw fixation is fraught with higher risk of loss of fixation due to 
poorer bone quality and non-union of the fractures. Posterior fixation results in 50% reduction of neck rotation.

The pro and cons of various modalities and supporting evidence will be reviewed.
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manaGement of CerviCal faCet diSloCation: 
the role of mri prior to reduCtion or SurGery

Oh	Kim	Soon

Island Hospital, Georgetown, Penang, Malaysia

While the role of MrI scans in delineating injury to non-osseous tissue has been indisputable, historically plain Xrays 
and later CT scans have always been indispensable in imaging for suspected traumatic injury to the cervical spine. 
The use of MrI has been justified by some as being necessary before treatment, especially before close reduction, in 
order to not overlook injuries and to detect potential treatment complications. This session discusses the background 
behind the issue and looks at the practical implications involved. 
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SurGery for CerviCal faCet diSloCation: 
anterior verSuS poSterior approaCh

Ahmad	Sabri	Omar

Hospital Raja Perempuan Zainab II, Kota Bharu, Kelantan, Malaysia

Surgical treatment is well accepted for patient with traumatic cervical facet dislocation. The choice of anterior, posterior 
or a combined cervical approach is important for the treatment of traumatic cervical facet dislocation. Although good 
surgical outcome can be obtained with all techniques, there are specific situation in which one may preferentially be 
used instead of the other. The best approach is chosen based on the site of the spinal cord compression, the presence 
of additional bone fracture in the vertebral body or in the posterior bone element and the surgeon’s preference and 
expertise.

MrI is recommended to evaluate a relevant disc herniation and anterior cord compression. The presence of these 
pathologies will make anterior approach as a preferred approach.

The anterior approach can maintained or restore cervical lordosis, low post operative pain, less operation site infection 
and better fusion.

Posterior approach on the other hand provide direct reduction and stronger construction, however in the unstable 
patient, prone position may create problems to them. 

Surgeons who treat cervical spine trauma should be able to perform both procedures as well as combined approaches 
to adequately manage their patients and improve final outcome.
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symposium 5  >> problems & issues in the local spine surgery practice

Spine SurGery traininG in malaySia
Fazir	Mohamad

Hospital Kuala Lumpur, Kuala Lumpur, Malaysia

Fellowship in spine subspecialty is a training program in the Ministry of Health to train Orthopaedic surgeons 
to enable them to function as spine surgeons. These surgeons after undergoing the training program will have the 
appropriate skills and knowledge in the management of spinal cases and would be competent and safe to handle spine 
cases on their own. Thus, to further improve the quality and standards of Spine care to the public.

The training program is designed to ensure that the candidate acquires satisfactory surgical skills, broad based 
knowledge and experience in the management of spinal problems.
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CoSt effeCtiveneSS in Spine SurGery
Zamyn	Zuki	Mohd	Zuki

Hospital Sungai Buloh, Jalan Hospital, Selangor, Malaysia

Spine surgery is the subspeciality in orthopaedic surgery which is evolving rapidly in this past years. revolution in 
implant development have brought spine surgery into new height. This has opened the pandora’s box of the issues 
of cost and the effectiveness. There is a great challenge in both worlds, the government sectors and private sectors 
with regards to this issue. generally, the funding for implants comes from many sources. Day to day the cost is 
exponentially increasing taking into account of multiple factors. These issues should and have to be addressed before 
it explodes and causes damaging effects to the spine surgery fraternity. 
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Spine SurGery mediColeGal Climate and iSSueS in malaySia
Harwant	Singh

Spine and Joint Centre, Pantai Hospital, Kuala Lumpur, Malaysia

Spine surgery has always been associated with ‘complications’- real or perceived. This is because of the many 
uncertainties in the spinal pathology to be treated, the poor correlation between clinical condition and investigations; 
and the large emotive factors that exist in the public eyes, when spine surgery may not achieve the expected outcomes.

This paper will discuss the issues surrounding these various factors that have made spine surgery in Malaysia so 
fraught with litigious issues; namely,

1. Who is a spine expert? Orthopaedic Spine vs neuro Spine. 

2. general Specialists vs Sub Specialists.

3. Equitable compensation/remuneration.

4. Consents: how much information is enough?

5. Is an unexpected outcome equivalent to an injury? Vexatious and frivolous suit vs an action for real damages post-
surgery.

It is hoped that by the end of the discussion, the audience will be able have a clear concept of the issues above.
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Can i turn a patient aWay – leGal and ethiCal ConSiderationS 
involvinG mediCal praCtitionerS and hoSpitalS

K	S	Sivananthan

Hospital Fatimah, Ipoh, Perak, Malaysia

The relationship between doctors and their patients has received philosophical sociological and literary attention 
since Hippocrates.

The Hippocratic oath expresses the essence of the fiduciary relationship between a physician and each of his patients. 
The physician has a duty to act in the patient’s best interest and to refrain from exploiting the patient. respecting the 
fiduciary relationship and the trust of the patient is a cornerstone of the ethical physician’s practice 

The	Principles	of	Medical	Ethics states, “A physician shall, in the provision of appropriate care, except in emergencies, 
be free to choose whom to serve, with whom to associate, and the environment in which to provide medical services. 
If a physician has strong and persistent negative feelings toward a patient, he or she will have difficulty providing 
objective treatment. Likewise, if a physician feels obligated to treat someone regardless of the circumstances, problems 
with treatment may arise. As an old maxim advises, you	can’t	treat	someone	who	you	can’t	not	treat. 

Except	 in	an	emergency	and	where	he	would	be	shirking	his	human	responsibilities,	a	doctor	may	refuse	
his	services	for	professional	or	personal	reasons,	provided	that	:	-	

•	 he	does	not,	by	doing	this,	do	harm	to	the	patient	

•	 he	ensures	that	medical	treatment	is	continued	and	supplies	the	necessary	information	for	this	purpose	

Responsibility	for	Standards	of	Medical	Care	to	Patients	(MMC	CPC)	

In pursuance of its primary duty to protect the public, the Council may institute disciplinary proceedings when a 
practitioner appears seriously to have disregarded or neglected his professional duties to his patients. The public is 
entitled to expect that a registered medical practitioner will provide and maintain a good standard of medical care.

This	includes:-

a. conscientious assessment of the history, symptoms and signs of a patient’s condition;

b. sufficiently thorough professional attention, examination and where necessary, diagnostic investigation;

c. competent and considerate professional management;

d. appropriate and prompt action upon evidence suggesting the existence of condition requiring urgent medical 
intervention; and

e. readiness, where the circumstances so warrant, to consult appropriate professional colleagues.

The only time a doctor is required to see a patient is when a person’s life is in danger and requires urgent emergency 
treatment.
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In	non-emergency	situations,	a	doctor	may	decline	to	see	a	patient	:-

i. The doctor does not have any free appointments available and taking on a new patient would compromise the 
care they can provide to their existing patients

ii. Professional expertise - is not able to help that patient with their problems

iii. Breakdown of relationship between doctor and patient - feels there is a breakdown in the relationship with a 
patient

iv. Professional boundaries - would breach professional boundaries, if they continued to see a patient e.g. close friend, 
family member 

v. Patient cannot pay the cost of treatment 

vi. The patient or the spouse is a medical malpractice attorney 

Privately-owned hospitals may turn away patients in a non-emergency, but public hospitals cannot refuse care. Public 
hospitals, funded by taxpayer dollars, are held to a different standard than privately owned for-profit hospitals. This 
means that a public hospital is the best option for those without health insurance or the means to pay for care.
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op 1 Comparative Study on efficacy and Clinical outcomes of minimal 57 
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H	L	Teh,	Yusof	M	I,	Joehaimey	J
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Kwan	Mun	Keong	
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Sundaresan	S,	Tan	C	N
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op 1

Comparative Study on effiCaCy and CliniCal outComeS of minimal 
invaSive SurGery (miS) tranSforaminal interBody fuSion (tlif) 

vS miS lateral interBody fuSion (xlif)
Sundaresan	S,	George	E	S,	Tan	C	N

Spine Unit, Orthopaedic Department, Hospital Putrajaya, Wilayah Persekutuan, Malaysia

Background

There is a paucity of reports comparing lateral approach surgery to other MIS options in treating degenerative disc 
disease (DDD).

Objective

Comparing the clinical efficacy and outcomes between MIS TLIF and XLIF in the treatment of DDD of the lumbar 
spine.

Methods

Single institution, retrospective cohort study. 38 patients who undergone surgery for DDD at L4/L5 level were 
analysed. (18 patients in TLIF; 20 patients in XLIF)

Results

The XLIF group showed shorter duration of surgery and hospital stay compared to the TLIF group (176 mins vs. 
208.3 mins, P = 0.03; 5.9 days vs. 9 days, P = 0.03). Minimal blood loss intraoperatively (<100cc) was higher in 
the XLIF group (85% to 58% in TLIF). Disc height restoration and foraminal height was higher in XLIF group 
respectively (0.56mm vs. 0.39mm, P = 0.01; 0.58mm vs. 0.45mm, p = 0.06). Symptoms improved in 83% of patients 
in the XLIF to 87% in the TLIF group. Hip flexion weakness was common in the XLIF group post operatively 
(40% vs 0%). There was one case of dural tear and surgical site infection in the TLIF group and none in XLIF group. 
VAS score post-op 6 months showed comparable reduction in both groups. Both groups had ODI improvement of 
64% (TLIF) and 70% (XLIF) respectively.

Conclusion

Lateral approach surgery shows comparable outcomes in resolution of symptoms compared to TLIF. With shorter 
duration of surgery & hospital stay with minimal blood loss, XLIF is a reasonable MIS option to other MIS techniques 
in treating lumbar degenerative disc diseases.
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maGnetiC reSonanCe imaGinG (mri) evaluation of the lumBar 
Spine liGamentum flavum & itS ContriBution to Spinal StenoSiS

H	L	Teh,	Yusof	M	I,	Joehaimey	J

Hospital University Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

Background

removal of thickened ligamentum flavum as part of laminectomy in lumbar spinal stenosis is crucial to ensure 
adequate decompression. The extension of the ligamentum flavum in the spinal canal, its relationship with the lamina 
and its contribution to spinal stenosis require thorough understanding for complete resolution of stenotic symptoms 
following laminectomy. 

Objective

1. To compare the mean thickness of lumbar ligamentum flavum in young/non-stenotic group to older/stenotic group 
using MrI.

2. To identify the exact location of the maximum thickness and measure cranial & caudal extension of the ligamentum 
flavum anterior to the lamina.

Methodology

A cross sectional study involving 50 young/non-stenotic group versus 50 older/stenotic groups. The thickness of 
ligamentum flavum, the exact location of maximal thickness of ligamentum flavum and cranial & caudal extension 
of the ligamentum flavum anterior to the lamina were evaluated using sagittal and axial view Mr images from L2-S1.

Results

There was significant association between the ligamentum flavum thickness and patients’ age (p<0.001). There was 
more cranial extension of ligamentum flavum compared to caudal extension. The exact location of maximal thickness 
of ligamentum flavum was at the sublaminar region in spinal stenosis group. 

Conclusion

A better understanding of these pathoanatomy of ligamentum flavum in lumbar spinal stenosis enabled surgeons to 
adequately remove the thickened ligamentum and therefore improve surgical outcome in patients with lumbar spinal 
stenosis.

op 2
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outCome of SinGle StaGe poSterior Spinal fuSion (pSf) uSinG 
Skip-level pediCle SCreW inStrumentation in adoleSCent 

idiopathiC SColioSiS (aiS) patientS With CoBB anGle > 90°
Chan	Chris	Yin	Wei,	Tan	Shun	Herng,	Loh	Ling	Hui,	Chiu	Chee	Kidd,	Kwan	Mun	Keong	

Department of Orthopedic Surgery (NOCERAL), University of Malaya, Kuala Lumpur, Malaysia

Introduction

Combined anterior-posterior approach, pre-operative halo-traction or posterior vertebral column resection in severe 
scoliosis leads to good correction but has higher operative risks.

Materials	and	Methods

Single stage PSF using skip-level pedicle screw instrumentation was performed in 70 AIS patients with Cobb angle > 
90° and followed up for a minimum of 2 years. Outcome measures included side bending correction index (SBCI), 
C7-CSVL distance, apical vertebral translation (AVT), clavicle angle, T1 tilt, cervical axis and radiographic shoulder 
height (rSH). Spinal fusion was assessed using computed tomography and plain radiographs. Clinical complications 
and SrS 22r scores were documented.

Results

The average age was 15.8 ± 5.2 years. Mean screw density was 1.3 ± 0.1. Operative time averaged 200.4 ± 
50.6 minutes with blood loss of 1749.5 ± 1005.2 ml. C7-CSVL distance improved from 15.8 ± 9.3 to 8.4 ± 6.0mm 
(p < 0.001) at final follow up. T1 tilt, cervical axis, clavicle angle and rSH also significantly improved. The Cobb 
angle improved from 104.3 ± 12.5° to 40.8 ± 13.1° at final follow-up (p < 0.001) leading to a mean correction rate 
of 61.0 ± 10.7%. At 2 years, the SrS 22r overall scores (3.6 ± 0.4 to 3.9 ± 0.5, p < 0.001), self-image domain (2.5 ± 
0.6 to 3.7 ± 0.7, p < 0.001) and satisfaction domain (3.8 ± 0.9 to 4.2 ± 0.7, p = 0.009) showed significant improvement. 
Fusion rate was 98.5%. There was one patient who had intra-operative seizures and two patients who had superficial 
wound infections.

Conclusion

Single stage PSF using skip-level instrumentation led to an average correction rate of 61.0 ± 10.7% with good spinal 
balance after 2 years. The fusion rate was 98.5%. Overall SrS 22r scores, self-image domain and satisfaction domain 
demonstrated significant improvement at 2 years.

op 3
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lateral retroperitoneal tranSpSoaS approaCh – 
a praCtiCal minimal invaSive SurGery (miS) option in 

treatinG pyoGeniC SpondylitiS of the lumBar verteBra
Sundaresan	S,	Tan	C	N

Spine Unit, Orthopaedic Department, Hospital Putrajaya, Wilayah Persekutuan, Malaysia

Background

Pyogenic spondylitis requires surgical debridement and reconstruction in about 10% to 20% of cases. Lateral 
approach has the potential in treating pyogenic spondylitis with its ease of approach and low risk of complications.

Objective

To evaluate the outcomes of lateral approach surgery in the surgical management of pyogenic spondylitis of the 
lumbar spine

Methods

Single center, retrospective chart analysis was done on patients who presented with pyogenic spondylitis (lumbar discitis/
vertebral osteomyelitis) and undergone lateral approach lumbar vertebral debridement and posterior instrumentation 
between 2014 and 2016. Data on blood loss, surgical operating time, complications, clinical outcomes and fusion 
rates were recorded.

Results

Six patients (3 male and 3 female) underwent this procedure during the defined period. One patient presented 
with infected implant (PLIF) and vertebral osteomyelitis while 5 presented with single level spondylodiscitis. 
All patients underwent lumbar debridement, iliac strut grafting and posterior instrumentation. Mean operating time 
was 308.3 mins. Mean blood loss was reported at 341cc. Back pain symptoms resolved in all cases while 2 cases that 
had lower limb weakness had improvement of neurological deficits. One patient had a dislodged strut graft while 
posterior instrumentation and needed graft revision intraoperatively. Infective markers normalized for all patients 
and had radiological evidence of fusion on 6 months follow up.

Conclusion

Lateral retroperitoneal approach is a viable option in pyogenic spondylitis as it allows thorough debridement and 
reconstruction with lower complications. It demonstrates short surgical time, moderate blood loss and low risk of 
vascular injuries. Clinical outcomes and fusion rates supports its use as practical MIS option for such cases.

op 4
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Spine rehaBilitation exerCiSe aS an adjuvant to BiphoSphonateS 
in the treatment of oSteoporoSiS

Ezekiel	G,	Soundararajan	S,	Tan	C	N	

Department Of Orthopaedic Surgery, Hospital Putrajaya, Wilayah Persekutuan, Malaysia

Background	

Anti-resorptive agents such as Alendronate remains a mainstay treatment for established osteoporosis in Malaysia. 
non pharmacological options such as physical exercises has been reported to improve strength and reduce bone loss 
in osteoporotic patients.

Objective

We investigated the effect of a two-year spine rehabilitation program among osteoporotic patients on bisphosphonates 
based on lumbar bone mineral density (BMD) values.

Methods

One hundred fifteen patients (mean age 55 ± 4 years) with primary osteoporosis were recruited. All patients were 
started on standardized pharmacotherapy of Alendronate Sodium 70mg & Cholecalciferol 5600Iu (Fosamax-Plus) 
and Calcium Lactate 300mg BD. Baseline BMD values were recorded. Patients were randomly divided into 2 groups – 
Exercise group n = 69 (Eg) and Control group n = 46 (Cg). Eg were subjected with pharmacotherapy and structured 
spine rehabilitative exercise under supervision of qualified physiotherapist. Cg subjects were on pharmacotherapy 
alone. BMD was reassessed for all subjects in both groups 2 years post treatment using the same machine & technician. 
Statistical test was performed using SPSS version 21.0. Fracture risk was determined using Mcnemar’s test.

Results

Eg revealed statistically significant difference in the proportion of fracture risk pre and post-intervention (p < 0.05). 
In contrast, control group (Cg) showed no statistical difference in the proportion of fracture risk pre- and post-
intervention (p = 0.625).

Conclusion

Spine rehabilitation significantly reduces fracture risk in combination with pharmacotherapy. We advocate 
rehabilitation exercise as an adjuvant to pharmacotherapy in managing primary osteoporotic patients to achieve 
reduced risk of fracture by increasing bone strength. This method is economical and effective.

op 5
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Blood loSS and Blood tranSfuSion praCtiCeS folloWinG poSterior 
Spinal fuSion (pSf) for adoleSCent idiopathiC SColioSiS (aiS) With the 

uSe of Cell SalvaGe SyStem: a SinGle Center revieW of 274 CaSeS
W	H	Lee,	J	N	Lim,	K	S	Yeo,	S	H	Tan,	M	S	Hasan,	C	K	Chiu,	C	Y	W	Chan,	M	K	Kwan

Spine Research Unit, Noceral, Department of Orthopaedic Surgery, Faculty of Medicine, 
University of Malaya, Kuala Lumpur, Malaysia

Background

Major blood loss is one of the common complications following PSF in AIS. The incidence of allogeneic blood 
transfusion in AIS in the united States has been reported to be between 13.6% to 23.0%.

Objectives

To analyze the pattern of blood loss and blood transfusion practices with this surgical strategy.

Materials	and	Methods

This was a retrospective review of prospectively collected data 274 AIS patients who underwent PSF fusion from 2015 
to 2016. Surgery was carried out with the aid of a cell salvage system. Outcome measures were total intra-operative 
blood loss, volume of cell salvage, incidence of allogeneic blood transfusion and post-operative hemoglobin drift.

Results

The total intra-operative blood loss was 1001.5mL ± 550.9, corresponding to 31.3% of body blood volume loss. 
Three (1.1%) patients sustained massive blood loss. The volume of autologous blood salvaged from the cell saver 
system was 495.1mL ± 294.8 (48.9% ± 8.2 of total blood loss). Seventeen (6.2%) patients required allogeneic blood 
transfusion. The average amount of allogeneic blood transfusion was 1.4 pints. The pre-operative hemoglobin for this 
cohort of patients was 13.7g/dL ± 1.2 and post-operatively, dropped to 10.9g/dL ± 1.5. 

Conclusion

The incidence of allogeneic blood transfusion in AIS patients who underwent PSF using pedicle screw construct 
aided by a cell salvage system was 6.2%. The incidence of massive blood loss was 1.1% and the average total intra-
operative blood loss was 1001.5mL.

op 6
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CompliCationS of poSterior Spinal fuSion (pSf) for 
adoleSCent idiopathiC SColioSiS (aiS): a SinGle Center 

revieW of 1000 ConSeCutive CaSeS
K	S	Yeo,	S	H	Tan,	W	H	Lee,	J	N	Lim,	M	S	Hasan,	C	K	Chiu,	C	Y	W	Chan,	M	K	Kwan

Spine Research Unit, Noceral, Department of Orthopaedic Surgery, Faculty of Medicine, 
University of Malaya, Kuala Lumpur, Malaysia

Background

The overall complication rate for AIS surgery was reported to be 6.3% with risk of new neurological deficit of 0.8% 
and a mortality rate of 0.02%. risk of superficial and deep wound infection was 0.5% and 0.8% respectively.

Objectives

To assess the complication associated with the PSF surgery in 1000 AIS patients.

Materials	and	Methods

A retrospective review of 1000 AIS cases who underwent PSF from 2006 to 2017 in a single centre. All patients 
underwent correction using pedicle screw constructs. 

Results

There were 13 cases (1.3%) of superficial wound infection and 1 case (0.1%) of deep wound infection. The deep wound 
infection was successfully treated with early debridement (Implant retained) and antibiotic treatment. There was a 
case of superior mesenteric artery syndrome following correction of a Lenke 1Ar curve with BMI of 16.4. There was 
1 case of intra-operative seizure. One patient developed Cushing reflex due to epidural hematoma following medial 
pedicle screw perforation. One patient experienced intra-operative asystole for 60 seconds due to ondansetron allergy 
and was successfully resuscitated. There were 3 cases (0.3%) of implant loosening without any revision required. 
neurological deficit was recorded in 2 cases (0.2%) of post-operative radiculitis due to medial screw perforation 
at T12 and L2 and were successfully treated conservatively. There were no paralysis and mortalities in this study. 
The overall complication rate was 2.5%.

Conclusion

The incidence of complications following PSF using pedicle screw construct in AIS is 2.5%. In this cohort, we did not 
encounter any catastrophic complication i.e. paralysis and mortalities.

op 7



64

op 8

outCome of poSterior Spinal fuSion (pSf) in adoleSCent idiopathiC 
SColioSiS (aiS) uSinG pediCle SCreW ConStruCt: a SinGle Center 

revieW of 574 CaSeS With a minimum folloW up of 1 year
J	N	Lim,	W	H	Lee,	K	S	Yeo,	S	H	Tan,	C	K	Chiu,	C	Y	W	Chan,	M	K	Kwan

Spine Research Unit, Noceral, Department of Orthopaedic Surgery, Faculty of Medicine, 
University of Malaya, Kuala Lumpur, Malaysia

Background

Advancement in spinal instrumentation technology has led to widespread usage of pedicle screw AIS. 

Objectives

To analyze the surgical outcome in AIS following PSF with pedicle screw construct.

Materials	and	Methods

retrospective review of 574 AIS patient who underwent PSF using pedicle screw construct from 2012 to 2016. 
non-idiopathic scoliosis and revision cases were excluded. Outcome measure for this study included the clinical and 
post-operative radiological outcome.

Results

There were 503 (87.6%) female and 71 (12.4%) male patients with an average age of 16.2 ±5.2. There was 
257 (44.8%) Lenke 1, 125 (21.8%) Lenke 2, 14 (2.4%) Lenke 3, 20 (3.5%) Lenke 4, 109 (19.0%) Lenke 5 and 
49 (8.5%) Lenke 6 curves. The average pre-operative Cobb angle was 66.8±17.9°. The pre-operative flexibility of 
the major curve was 61.9±22.8%. The correction rate and side bending correction index (SBCI) at final follow 
up was 68.7±15.1% and 1.2±0.6. The incidence of post-operative decompensation was 40 (7.0%). The average 
number of fused level and screw density was 10.2±2.3 and 1.5±0.3. The average duration of operation was 160.6 ± 
50.8 minutes. All patient demonstrated improvement in their SrS-22r scores post-operatively in all the domains.

Conclusion

Pedicle screw construct in PSF for AIS gives an average correction rate of 68.7±15.1%. All patients demonstrated 
improvement in SrS-22r scores at final follow up.
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Erhan	Emel1,	Özden	Erhan	Sofuoğlu1,	Müslüm	Günes1,	Betül	Güler	Abdallah3,	
Mustafa	Aziz	Hatiboglu2
1Department of Neurosurgery, Hospital of Bezmialem Vakif University, Istanbul, Turkey 
2Department of Neurosurgery, Bakırköy Research and Training Hospital for 
Neurology Neurosurgery, and Psychiatry, Istanbul, Turkey 
3Department of Neurology-Intensive Care Unit, Bakırköy Research and Training 
Hospital for Neurology Neurosurgery, and Psychiatry, Istanbul, Turkey



67

Fp 1

a novel approaCh utiliSinG hydrolift for poSterior 
verteBral Column reConStruCtion in patient 

With Solitary Spinal metaStatiC tumor
Mohd	Hisam	Muhamad	Ariffin,	Shaharudin	Abdul	Rhani,	Kamalnizat	Ibrahim,	

Azmi	Baharuddin,	Esa	Kamaruzaman,	Nidzwani	Mahdi,	Azmi	Tamil

Faculty of Medicine, University Kebangsaan Malaysia, Kuala Lumpur, Malaysia

The spine is the most common site of bone metastasis. Vertebral body involvement occurs in 80 percent of the cases, 
hence reconstruction of anterior column is desirable. Single-stage posterior vertebral column reconstruction provides 
better surgical outcomes with less perioperative complication. However, anterior column reconstruction is a big 
challenge from posteriorly. Hydrolift is a next generation vertebral body replacement device using hydrostatic force as 
the primary means of distraction and harmonious cage expansion and is designed for insertion via anterior approach. 
The authors have modified and used the in built in advantages of the hydrolift  to safely insert the hydrolift from 
posterior approach. 

Material	and	Methods

A prospective study was conducted in uKM Spine centre involving 23 patients with single level spinal metastasis 
operated between the year 2012-2015. All patient presented either with pain or instability and with neurological 
deficit.  5 patients were lost to follow up due to logistics reason.The patient outcomes were assessed using VAS score, 
ASIA score and ECOg score for overall quality of life. Hydrolift related complications like displacement, subsidence 
and loss of fixation were assessed radiologically.

Results

VAS score improved from mean of 6.06 to 2.39 (p<0.001). The ECOg score improved from 2.56 to 1.61 (p0.04). 
With the exception of one case with ASIA A, all patients improved to a grade C, D or E post operatively. Survival rates 
ranges from 4 months to 52 months. 12 patients was still alive in May 2015 when the results were analysed. Hydrolift 
subsidence occurred in 3 cases without the overall construct failure.

Conclusion

In patients with single level spinal metastasis, PVCr using Hydrolift to reconstruct the anterior column showed 
statistically significant improvement  in pain (VAS) and functional outcome (ECOg) from the total stability afforded 
by reconstructed anterior column. 



68

Fp 2

CerviCal Stand-alone peek CaGe verSuS zero-profile anChored 
SpaCer in anterior CerviCal diSCeCtomy and fuSion: 

Short term aSSeSSment of CliniCal and radioGraphiC outCome
Shigeharu	Fukao,	Minoru	Kidooka,	Hiroshi	Nonoyama,	Sayaka	Ito,	Hiroki	Matsui

Kyoto Okamoto Memorial Hospital, Kyoto, Japan

Background

Anterior cervical discectomy and fusion (ACDF) using stand-alone cage has been popular. However, there were some 
adverse effects; local kyphosis, nonunion, cage subsidence while using stand alone cage. In order to improve surgical 
results in ACDF, we have retrospectively evaluated short term clinical and radiological outcomes of ACDF using 
interbody device with fixation screws (Anchor-C Cervical Cage System, stryker).

Objectives

To compare clinical and radiographic outcomes of Anchor-C and stand-alone PEEK cage 

Methods

One or two-level ACDF were performed to 8 patients with Anchor-C, 12 patients with stand-alone cage, and followed 
at least 6 months. All patients were followed with X-ray images. We measured the Cobb angle and vertebral height in 
the lateral view. Subsidence was defined as a loss of intervertebral height greater than 3mm. 

Results

The average operation time and blood loss were not significantly different between the two groups. Clinical recovery 
rate showed more than 40 % in the both groups. Segmental lordosis was improved postoperatively, but worsened 
at final follow-up in both groups. At the final follow-up, the Anchor-C group was worse than at the preoperative 
evaluation. Vertebral height was improved postoperatively, but worsened at final follow-up in both groups. There 
was 2.4mm correction loss of the vertebral height at final follow-up in the Anchor C group, 2.1mm in cage group. 
Subsidence cases were 25% in the Anchor-C group, and 42% in the cage group. 

Conclusions

Our data demonstrated that PEEK cervical interbody spacer with fixation screws not using plate is effective devices 
for ACDF in short term, and further follow up would be needed.
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Background

C1 pedicle screw is an alternative fixation to lateral mass screw . Several studies had shown its advantages over lateral 
mass screw. However, its use should be consider cautiously in Malaysian population because the C1 pedicle may not 
be adequate to accommodate standard screw size ( 3.5mm in diameter). The most important factor to determine its 
feasibility  is vertical height of pedicle. 

Objectives

To determined the feasibility of C1 pedicle screw fixation technique in Malaysian population.

Methods

Cross sectional study of 113 CT images of C1( 226 C1 pedicles). Measurement done for pedicle transverse diameter 
and height(inner and outer) , lateral transverse diameter and height after selecting the appropriate CT slice

Results

The mean outer pedicle height was 3.54mm, male(3.65mm) have larger pedicle height compare to female (3.25mm). 
The mean lateral mass height (4.38mm), mean transverse diameter of pedicle (7.83mm) and laterall mass(7.63mm) all 
larger than 3.5mm. Pedicle medullary cavity was absent in 28%(left)-31.7%(right) in male, 54.8%(right)-58.1%(left) 
in female. 

Conclusions

C1 pedicle screw should be attempted with cautions in Malaysian population. Pre-operative CT scan evaluation is 
mandatory before attempt C1 pedicle screw.
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Introduction

The physical appearances in AIS can affect a patient’s self-image. However, few studies have looked into the differences 
between patients and parents’ perception of their appearance.

Methods

This study was carried out between June and December 2016. AIS patients and their parents were recruited. Their 
perception of six common physical attributes were evaluated; Waist Asymmetry (WA), rib Hump (rH), Shoulder 
Imbalance (ShI), neck Tilt (nT), Breast Asymmetry (BrA) and Anterior rib Cage Prominence (ArP). These physical 
attributes were ranked and an aggregate physical attribute (Agg-PA) score for the six types was derived from a score 
assigned to the attribute (6 for the most important and 1 for the least important). Patients also completed the SrS 
22r questionnaire.  

Results

170 patient-parents were recruited. 58.2% (99) of cases had thoracic major curves whereas 41.8% (71) had lumbar 
major curves. WA ranked first among 54(31.8%) patients and 50(29.4%) parents and rH ranked first among 50 
(29.4%) patients and 38(22.4%) parents. BrA was ranked first in only 7(4.1%) patients and 4(2.4%) parents. The 
overall Agg-PA scores when comparing patient-parents’ perception was similar (p>0.05). However, for thoracic curves 
> 40°, a significant difference was noted between the Agg-PA scores of patients and parents for ShI (3.5 ± 1.6 vs. 4.2 
± 1.6, p=0.034) and BrA (3.0 ± 1.6 vs. 2.2 ± 1.3, p=0.009). no significant correlation was noted between patients’ 
perception of their physical appearance with the SrS22r scores.

Conclusions

There was no significant difference in patient-parents’ ranking on the most important physical attributes. However, 
for thoracic curves > 40°, there was a significant difference in the Agg-PA for Shoulder Imbalance (ShI) and Breast 
Asymmetry (BrA). Patient-parents’ perception of the 6 physical attributes did not correlate significantly with the SrS 
scores.
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Introduction

Sham feeding with chewing gum had been reported to reduce the incidence of post-operative ileus by accelerating 
recovery of bowel function in major abdominal, urological and gynecological surgeries.

Materials	and	Methods

We prospectively recruited and randomized 60 AIS patients scheduled for PSF surgery into treatment (chewing gum) 
and control group. The patient controlled analgesia usage, wound pain score, abdominal pain score, nausea score 
and abdominal girth were assessed and recorded at 12, 24, 36, 48 and 60 hours post-operatively. The timing for the 
first fluid intake, first oral intake, sitting up, walking, first flatus after surgery, first bowel opening after surgery and 
duration of hospital stay were also assessed and recorded.

Results

There were no significant differences (p > 0.05) in patient controlled analgesia usage, wound pain score, abdominal 
pain score, nausea score and abdominal girth between treatment (chewing gum) and control groups. There were no 
significant differences (p > 0.05) in post-operative recovery parameters which were the first fluid intake, first oral 
intake, sitting up after surgery, walking after surgery, first flatus after surgery, first bowel opening after surgery and 
duration of hospital stay between both groups (Table 1). Wound pain was the worst at 12 hours post-operatively in 
both groups. The abdominal pain progressively worsened to the highest score at 48 hours in the treatment group and 
36 hours in the control group, and subsequently improved. The pattern of severity and recovery of wound pain and 
abdominal pain were different.

Conclusion

We found that chewing gum did not significantly reduce the abdominal pain, promote faster bowel function or hasten 
patient recovery.
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Introduction

Local bone graft had been used as the source for autogenous bone graft during PSF surgery. This study was designed 
to analyze the amount of local bone graft harvested from different part of the posterior elements during PSF surgery.  

Materials	and	Methods

40 AIS patients were recruited. All surgeries were performed by the same surgeons. The local bone graft was harvested 
from the various anatomical elements as illustrated in Figure 1. A single observer collected, processed and measured 
all the local bone grafts harvested. 

Results

There were 32% Lenke 1, 28% Lenke 2, 8% Lenke 3, 22% Lenke 5 and 10% Lenke 6 curves. The mean thoracic 
fusion level was 8.8±3.2 and lumbar fusion level was 2.7±1.2. The total weight of the bone graft harvested averaged 
36.5±13.7g per patient. The mean bone graft weight of lumbar vertebra was 3.74±1.93g/level, which was 18.7% 
more than the thoracic vertebra, 3.15±1.16g/level (p=0.055). In the lumbar spine, the spinous processes contributed 
42.5%, followed by laminae 28.9% and facet joints 28.6%. In the thoracic spine, spinous processes contributed 
33.0%, followed by laminae 25.7%, facet joints 22.9% and transverse processes 18.4%. There was significant 
difference between the weight of lumbar spinous process compared to thoracic spinous processes, laminae, facet 
joints and transverse processes. There was also significant difference between the weight of thoracic spinous process 
with thoracic facet joints and transverse processes (p<0.05).  There was no correlation found between the height/
weight/body mass index with the amount of bone graft harvested.   

Conclusion

In posterior spinal fusion surgery, spinous processes contributed the highest amount of bone graft in both thoracic 
(approximately one third) and lumbar (approximately half) spine when local bone graft was harvested.
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Introduction

An accelerated recovery protocol for AIS patients undergoing PSF has successfully been implemented in the Western 
population. no similar studies have been reported in the Asian population.

Materials	and	Methods

Seventy four AIS (65F, 9M) patients scheduled for PSF surgery were recruited. The accelerated protocol encompasses 
pre-operative regime, pre-operative day of surgery counseling, intra-operative strategies and an accelerated post-
operative rehabilitation and pain management regime. Outcome measures included pain scores at 5 time intervals, 
length of stay and detailed recovery milestones. Any complications or readmissions during the first 4 months post-
operative period were recorded.

Results

Mean operative time was 2.2 ± 0.3 hours with a mean blood loss of 824.3 ± 418.2 mls. no patients received allogenic 
blood transfusion. The mean length of stay was 3.6 ± 0.6 days. Surgical wound pain score was 6.4 ± 2.1 at 12 hours 
which reduced to 5.0 ± 2.0 at 60 hours. Abdominal pain peaked at 36 hours with pain scores 2.4 ± 2.9. First liquid 
intake was at 5.2 ± 7.5 hours, urinary catheter removal at 18.7 ± 4.8 hours, sitting up at 20.6 ± 9.1 hours, ambulation 
at 27.2 ± 0.5 hours, consumption of solid food at 32.2 ± 0.5 hours, first flatus at 39.0 ± 0.7 and first bowel movement 
at 122.1 ± 2.0 hours.  The complication rate was 1.4% due to superficial wound infection. One patient failed to 
comply with the accelerated protocol. There were no readmissions during the study period.

Conclusion

An accelerated recovery protocol following PSF for AIS is feasible without increasing complications or readmission 
rates. The total  length of stay was 3.6 days and this was comparable to the outcome in Western populations.
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Introduction

Pedicle screw instrumentation in dysplastic pedicles is challenging and the risk of malposition leading to injury of the 
surrounding viscera and neural structures is higher. 

Materials	and	Methods

104 AIS patients (1524 pedicle screws) were evaluated using CT scans. 302 screws were inserted in dysplastic pedicles 
using fluoroscopic guided technique. Dysplastic pedicles were identified from intra-operative documentation and 
post-operative CT findings. 155 screws were inserted using a cannulated system (group 1) whereas 147 screws 
were inserted using standard screws (group 2). The pedicle perforations were assessed using a classification by rao 
et al (g0: no violation; g1: <2mm perforation; g2: 2-4mm perforation; and g3: >4mm perforation). For anterior 
perforations, the pedicle perforations were assessed using a modified grading system (grade 0: no violation, grade 1: 
<4mm perforation; grade 2: 4mm to 6mm perforation; and grade 3: >6mm perforation). 

Results

The perforation rate in g1 was 4.5% and in g2 was 15.6% (p=0.001). Most of the perforations were anterior 
perforations (53.3%).The anterior perforation rate in g1 was 1.9% compared to 8.8% in g2 (p=0.009). g1 has a 
medial perforation rate of 1.3% compared to g2, 6.1% (p=0.031). The rate of critical pedicle perforation in g1 was 
2.6% and in g2 was 6.8% (p=0.102). In g1, there was 1 grade 2 lateral perforation, 1 grade 2 superior perforation 
and 2 grade 3 anterior perforations. In g2, there were 3 grade 2 medial perforations, 1 grade 2 lateral perforation, 1 
grade 2 anterior perforation and 5 grade 3 anterior perforations. There were no clinical complications documented.

Conclusion

usage of cannulated screw systems increases the accuracy of pedicle screw insertion in dysplastic pedicles in AIS.
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Background

Post-operative chronic neuropathic pain can be disabling. This study was designed to investigate the incidence of 
neuropathic pain using Pain DETECT questionnaire in AIS patients who underwent PSF surgery. 

Materials	and	Methods

Forty AIS patients were prospectively recruited for this study. Demographic, preoperative and postoperative data 
were recorded. The magnitude of postoperative pain was assessed using the visual analogue score (VAS) at intervals of 
12, 24, 36, 48 hours and from day 3 to 14. Patient Controlled Analgesia (PCA) morphine usage as well as celecoxib, 
acetaminophen and oxycodone hydrochloride consumption were recorded. Patients also completed the Pain DETECT 
questionnaire to detect neuropathic pain in patients at 2, 6, 12 and 24 weeks.  

Results

The mean age was 15.7 ± 3.6 years with an average Cobb angle of 66.5 ± 16.0°. The average wound length, operation 
time, blood loss, fusion level and number of days in hospital was 28.9 ± 5.7 cm, 162.4 ± 59.4 min, 992.3 ± 559.1 
mL, 9.8 ± 2.2 and 3.8 ± 0.7 days, respectively. Based on the Pain DETECT questionnaire, 90% of the patients had 
nociceptive pain and 10% of patients had possible neuropathic pain component at 2 weeks post-operative with the 
mean Pain DETECT score of 7.1 ± 4.5. Assessments at 6, 12 and 24 weeks showed that no patients had neuropathic 
pain with Pain DETECT scores of 4.4 ± 3.2, 2.9 ± 2.9 and 1.5 ± 2.0 respectively. There was no correlation between 
the mean VAS score during the first 14 days and the Pain DETECT scores between 2 to 24 weeks (p>0.05).  

Conclusion

Chronic neuropathic pain was uncommon in AIS patients who have undergone PSF surgery.
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Introduction

Overweight patients have been shown to have a higher peri-operative risk when undergoing complex spine surgery. 
This study was designed to assess whether overweight (≥85th percentile, WHO criteria) AIS patients were associated 
with higher peri-operative morbidities following PSF surgery. 

Materials	and	Methods

324 AIS patients underwent surgery between Jan 2014 and Dec 2016fulfilled the study inclusion criteria. 46 pairs 
of AIS patients were matched using Propensity Score Matching analysis based on the following covariates: age, sex, 
Lenke type, risser stage and Cobb angle. group1 were normal weight AIS (<85th percentile) patients and group 2 
were overweight AIS (≥85th percentile) patients. The outcome parameters recorded were operative duration, blood 
loss, intra-operative pH and lactate levels, post-operative Hb, patient controlled analgesia (PCA) usage, transfusion, 
Correction rate, side bending flexibility (SBF), SBCI, length of stay and operative complications.

Results

There was no significant difference in the operative time between group 1 (145.2 ± 42.2 min) and group 2 
(154.4 ± 48.3 min) (p<0.05). There was no significant difference between the mean blood loss between group 1 
(955.1 ± 497.7 ml) and group 2 (1011.8 ± 552.7 ml) (p<0.05). Intra-operative pH, intra-operative lactate, 
post-operative Hb, post-operative Cobb angle, Correction rate, SBF and SBCIwere not significantly different 
when comparing the two groups. Both groups did not receive allogenic blood transfusion. The length of stay 
(64.0 ± 9.3 and 67.5 ± 12.4 respectively) for both groups was similar (p<0.05).The PCA morphine usage was 
significantly lower in group 1 (16.2 ± 11.3mg) compared to group 2 (30.4 ± 22.7mg) (p<0.05). A patient in 
group 2 developed intra-operative seizure without any post-operative complications.

Conclusion

Overweight AIS patients did not have increased risk of peri-operative morbidity for PSF surgery. 
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Background	and	Objective

Intradural-intramedullary ependymomas (IEPs) are almost occurs in cervical spine. Because of their infiltrative 
property, gross-total resection is difficult and may cause worsen neurological status when compared to extramedullary 
ependymomas (EEPs). In this study, the long-term surgical outcomes of 23 consecutive cases were evaluated.

Methods

Medical records of 73 primary spinal ependymoma cases which underwent surgery in our hospitals, during a 13-year 
period (2004-2016) were retrospectively reviewed. Cases which located intradural-intramedullary were included in 
this study.

Results

The sample consists of fourteen female and nine male patients. The most common symptom was local pain (73.9%). 
The mean age of the sample is 37.4 ± 17.6 years. gTr was carried out in 34.8% of the patients. 39.1% of the 
patients had good clinical outcomes at their last follow-up (after 86.3 ± 37.6 (8-162)months on average). The mean 
length of hospital stay was 9.8 ± 10.6 (2-64) days. 7-Year recurrence rate:%13. 2 patients had epidural hematoma 
(one died after 64 days related to surgery) and two had CSF fistulae, all were reoperated. According to WHO grading; 
2: gradeI, 18: gradeII and 3: gradeIII. 29 out of 40 were diagnosed as myxopapillary ependymoma (gradeI: 25, 
grade II: 4)

Conclusions

In surgical treatment of IEPs, subtotal resection was associated with high recurence rate. All three recurrent IEPs were 
resected subtotally (P<0.001 ve P=0.023)..  

Key	words

Primary spinal ependymoma, intradural-intramedullary, surgical outcome, gross-total resection
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early funCtional and radioloGiCal outCome BetWeen plaSter CaSt 
and fiBreGlaSS CaSt  in  StaBle thoraColumBar BurSt fraCture 

Zamzuri	Z,	Ariff	M	S,	Mohd	Fairuz	A	D

Department of Orthopaedics, Traumatology and Rehabilitation, Kulliyyah (Faculty) of Medicine, 
IIUM Medical Centre, Kuantan, Pahang, Malaysia

Background

Burst fracture result from compression failure of both the anterior and middle columns under substantial axial loads.
Conservative treatment  was a method of treatment for fractures without neurological deficit.  

Objectives

This  cross sectional study was designed to evaluate the functional and radiological outcome of patient with  
thoracolumbar burst fracture treated conservatively.

Methods

40 cases  were  recruited  from January 2013 till December 2015. They were followed-up with minimum period of 
1 year and evaluated for the functional (Oswetry disbility index) and radiological outcomes  (kyphotic angle deformity 
and anterior body compression).

Results

20 patients were treated with body cast made form plaster of Paris and remaining 20 patients with fiberglass cast. 
In plaster of Paris group, mean kyphotic angle deformity at last follow up was 16.60 ± 2.95 with a mean improvement 
4.45 degree and anterior body compression at last follow up was 30.35% ± 10.2 with mean improvement of 9.30%. 
In fiberglass group, mean kyphotic angle deformity at last follow up was 15.55 ± 3.38 with a mean improvement 
7.25 degree and anterior body compression at last follow up was 25.90% ± 7.81 with mean improvement of 
3.45%. The functional outcome showed Oswetry Disability Index (ODI) score in plaster of Paris group was 23.70 
(SD = 7.82) and in fiberglass group was 18.50 (SD = 5.94).

Conclusions

Application of body cast using a fiberglass material give better radiological outcome hence less pain, more functional 
and higher patient’s satisfaction as compared to plaster of Paris. 
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deCompreSSive lamineCtomy of l4 & l5 With poSterior 
liGamentouS Complex retaininG 
Fakru	N	H,	Prabu	S,	Joehaimey	J,	Yusof	M	I

Orthopaedics Department, Hospital Universiti Sains Malaysia, Kelantan, Malaysia 

Background

The classic surgical procedures for lumbar spinal stenosis usually compromise the posterior stability of the vertebral 
segment and require posterior instrumentation. The procedures can be lengthy, messy, difficult and expose the 
patients to various intraoperative and postoperative complications. Shorter, less technical demanding and less tissue 
distruction surgical technique with preservation to posterior ligamentous  complex can be very desirable to surgeons 
and patients.

Report

We present a case of open bilateral partial laminectomy at the level of L4 & L5 lumbar vertebrae for prolapse 
interververtebral disc with bilateral lumbar stenosis L4/L5 & L5/S1.

This decompresive procedure includes bilateral partial laminectomy of L4 & L5 vertebrae using ultrasonic bone 
scalpel without sacrificing the posterior ligamentous complex. It is distinctive in term of technicality as it does not 
require the implant to maintain the spinal stability as compared to the more popular conventional laminectomy with 
posterior spinal stabilization.

This new technique reduces the operative time and intraoperative bleeding significantly and lessens the soft tissue 
injury particularly to the nervous tissue. Day one post operative, the patient could immediately return to normal daily 
physical activities with very minimal backpain and desirable compressive symptom relief.

Conclusion

Excellent recovery is achieved and complications like rigid lumbar vertebrae, implant failure and infection can be 
minimized via this technique.
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CompariSon of daytime and after-hourS poSterior Spinal fuSion (pSf) 
SurGery in adoleSCent idiopathiC SColioSiS (aiS) patientS: 

iS there a differenCe?
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2Department of Anesthesiology, University of Malaya, Kuala Lumpur, Malaysia

Introduction

After-hours surgery is associated with higher complication rates. This study assessed the peri-operative outcome of 
AIS patients undergoing PSF performed during daytime or after-hours. 

Materials	and	Methods

349 AIS patients between 2014 and 2016 fulfilled the inclusion criteria. A ‘propensity score matched cohort sampling 
method’ was performed based on these co-variates: age, gender, height, weight, Lenke classification, number of screws 
used and Cobb angle. 54 patient pairs were generated and were divided into group 1: patients operated during daytime 
(0800-1659) and group 2: patients operated after-hours (1700-0159). The outcome measures included operative 
duration, blood loss, intra-operative pH, bicarbonate (HCO3-) and lactate levels, postoperative Hemoglobin (Hb), 
PCA usage, transfusion, correction rate, SBCI, length of stay and complications.

Results

The average age of the patients was 15.0 ± 3.9 years with an average pre-operative Cobb angle of 68.9 ± 22.0 
degree. Average incision time for group 1 was 11.9 ± 0.1 hours and for group 2 was 18.7 ± 0.1 hours. There was no 
significant difference in the operation duration between 2 groups, 142.1 ± 40.7 mins and 137.9 ± 32.9 mins (p=0.55). 
There was no significant difference in average blood loss, intra-operative pH, bicarbonate, lactate, post-operative 
hemoglobin, hemoglobin drift and total PCA morphine. There were two patients who received blood transfusion, one 
in each group. There were also no significant differences between the 2 groups in terms of post-operative Cobb angle, 
correction rate, Side Bending Flexibility (SBF) and SBCI. The length of hospital stay for both group were similar with 
the mean hospital stay of 72.1 ± 9.8 hours for group 1 and 70.0 ± 10.6 hours for group 2 (p=0.28). The complication 
rates were the same

Conclusion

There was no difference in peri-operative outcome for PSF surgery in AIS patients performed during daytime or after-
hours.  
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aCute Severe loW BaCk pain aS a manifeStation of vaSo-oCCluSive 
CriSiS in SiCkle Cell diSeaSe: a CaSe report in malay population

Syurahbil	A	H,	Abdul	Halim	Y

Department of Orthopaedics, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

Background

Sickle cell disease (SCD) is the most prevalent disorders of haemoglobinopathies causing obstruction in the 
microcirculation, which results in ischemia and infarction. SCD is a rare entity in Malaysia, mainly found in Indian 
ethnicity. We describe a case of SCD in ethnic Malay with severe acute low back pain who had a delay in diagnosis 
of vaso-occlusive crisis because of diagnostic rarity.

Report

An 18-year-old Malay girl presented to Emergency-Department with 1-day history of acute, localized, non-mechanical 
low back pain with no aggravating or relieving factors. She denied fever, TB contact, night pain, trauma. Further 
history revealed multiple episodes of bony pain over extremities since childhood with spontaneous resolution. She 
was treated as osteomyelitis of right humerus in the previous years. However, bone pain persisted. Further workup 
led to the diagnosis of polyostotic fibrous dysplasia. no family history of blood disorders. Physical examination 
was significant for pallor and mild tenderness over thoracolumbar region with no neurological deficit. no signs of 
infection over the spine and no hepato-splenomegaly reported. Spine radiograph showed biconcave vertebral bodies. 
Initial diagnosis was prolapsed intervertebral disc. Blood parameters revealed normocytic normochromic anemia 
with evidence of sickle cells and positive sickling test. Hemoglobin analysis confirmed the diagnosis of SCD with 
homozygous sickle cell S-band. She was immediately referred to hematology team and started on hydroxyurea with 
appropriate analgesia, which she eventually responded well.

Conclusion

Vaso-occlusive crisis needs to be considered as a cause of acute non-mechanical back pain to avoid delayed diagnosis 
and protracted outcome.
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verteBral auGmentation With Spine jaCk for verteBral 
CompreSSion fraCture SeCondary to metaStaSiS

Amir	F	Z,	Zairul	A	K	B,	Zulkifli	A

Hospital Raja Permaisuri Bainun, Ipoh, Perak, Malaysia

Background

Pathological vertebral compression fracture (VCF) secondary to metastasis is a known complication in advanced 
malignant disease. Many treatment options are available including spinal instrumentation and vertebral augmentation 
with cement.

Report

We report a case of a 66 years old gentleman with prostatic carcinoma and T6 spine metastasis. He presented 
with back pain and progressive weakness of both lower limbs. VAS score was 6. neurological examination showed 
reduced power of the lower limbs to grade 4 base on Medical research Council grading and diminished sensation 
from T6 downwards correlating with ASIA D. reflexes  of the lower limbs were normal. radiograph of the thoracic 
region denotes VCF of T6 with osteolysis. Kyphotic angle measured from T4 to T10 was 30 degrees. Vertebral 
height was reduced to 60 percent of its natural height. Vertebral augmentation of T6 using Spine Jack with posterior 
spinal instrumentation of T4 to T6 via minimally invasive approach was performed. Spine Jack was introduced 
percutaneously through a transpedicular approach. After locating its position in the anterior half of the vertebral 
body, the Spine Jack was expanded, directly elevating the superior end plate and increasing the vertebral body height, 
followed by injection of PMMA bone cement. Postoperatively patient had reduction of VAS score to 2 and vertebral 
body height was increased to 40 percent of its natural height. However kyphotic angle and neurological deficit 
remains unchanged.

Conclusion

Spine Jack is a treatment option for pathological VCF as it is able to regain vertebral height and reduction in pain.
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a CuriouS CaSe of extraoSSeouS haemanGioma of the Spine
Hee	Y	P,	Azrul	Azmi,	Fazir	M

Hospital Kuala Lumpur, Kuala Lumpur, Malaysia

Background

Haemangioma are not considered to be vascular neoplasm, but rather harmartomas or malformation of the 
microcirculation. Extraosseous haemangioma of the spine are extremely rare and few cases was reported in English 
literature only. We report a pregnant female with thoracic extradural and vertebral haemangioma, whose presentation 
was spinal cord compression symptoms

Report

A 33 year old para 3 female was admitted to our hospital with acute onset of bilateral lower limb numbness and 
weakness. The symptoms started in her 31st weeks of gestation and progressed worsening within 1 week. Magnetic 
resonance imaging studies showed compression of spinal cord and displaced anteriorly at T4/T5 level by extradural 
mass. Preoperatively her Mantoux test showed positive and been started tuberculosis chemotherapy. A Caesarean 
section was done followed by decompression, laminectomy and posterior spinal instrumentation. Histopathological 
examination revealed an osseous and epidural haemangioma. Culture and sensitivity reported no microorganism and 
negative for acid fast bacilli. Tuberculosis chemotherapy was stopped immediately.

Conclusion

Pregnancy is a well-recognized condition during which spinal hemangiomas may become clinically significant. However 
magnetic resonance imaging studies can be falsely interpreted and can give rise to diagnostic delays. Symptomatic 
extraosseous hemangiomas with rapidly progressive neurologic deficit due to cord compression are candidates for 
immediate surgical decompression which can reverse myelopathy effectively.

pp 6
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three level SpondyleCtomy for 
reCurrent Giant Cell tumour of the Spine
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3Department of Pathology, University Malaysia Sarawak, Kota Samarahan, Sarawak, Malaysia

Background

giant cell tumour (gCT) of the spine is a benign lesion but locally aggressive and can metastasize to the lung. 
En bloc vertebrectomy with wide surgical margin is ideal but spinal anatomy make the procedure near impossible. 
Complication frequently occur in  complex spinal surgery. numerous adjuvant therapy have been employed following 
surgical procedure to improve outcome especially for the recurrence rate. The optimal method of intraoperative dural 
repair remains controversial despite  various technique available to prevent post operative leakage .

Report

We report a case of a 25 year old man had previous history of vertebral compression fracture was initially treated 
conservatively. He had posterior pedicle substraction osteotomy surgery a year later for kyphotic deformity. 
He presented with worsening back pain and progressive lower limbs for 2 weeks. MrI and CT scan of the thoracic 
spine suggestive of Spinal gCT with extradural and paraspinal extension. 3 levels spondylectomy was done via 
posterior approach and stabilization using pedicle screw fixation and anterior reconstruction using harm cage with 
cement.

The neurology improved post operatively. How ever he had excessive bleeding intraoperatively, dural tear require 
augmentation and post operative respiratory failure. He responded to supportive treatment and was discharged well.

Conclusion

Wide resection of spinal  tumour nearly impossible to achieve. revision surgery of spinal gCT is complex and carry 
high complication rates. However , the surgery is rewarding.

Keywords

gCT, bone tumour, spine, spondylectomy
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infeCtive diSCitiS With maSSive paraverteBral aBSCeSS 
folloWinG l5/S1 diSCeCtomy in a preGnant Woman: a CaSe report

Prabu	S,	Hamdan	F,	Joehaimey	J,	Faisham	W	I,	Yusof	M	I

Hospital Universiti Sains Malaysia, Kelantan, Malaysia

Background

Infective discitis is a disease that can cause significant clinical problems, including spinal deformities and neurological 
complications. Management of this disease is difficult and can be challenging in a pregnant patient.

Report

We report a case of 31 year old lady, who was 5 weeks pregnant, presented 3 months post endoscopic discectomy of 
L5/S1 with complains of low back pain, fever and seropurulent discharge from the surgical wound. She was initially 
diagnosed with epidural abscess at L5/S1 and underwent laminotomy of L5 for drainage of the abscess. Antibiotics 
was started after the surgery. However the infection did not resolve. MrI lumbosacral spine showed infective discitis 
of L5/S1 with prevertebra, paraspinal, left psoas and right posterior spinal muscle abscesses. Anterior and posterior 
approaches to evacuate the large paravertebral abscesses was planned to prevent further extension of the infection. 
Interdepartmental discussion came to the consensus that her pregnancy needs to be terminated. The rationale of 
treatment:

1. The patient was slowly going into sepsis.

2. Antibiotics therapy was not effective due to large collections and could not be escalated at early pregnancy.

3. Without termination of pregnancy, anterior evacuation of the abscess is complicated due to the size of the uterus 
and hypervascularization.

Her pregnancy was terminated at 22 weeks of gestation. Evacuation of the abscesses was done 2 weeks later. Her 
clinical symptoms resolved after the surgery and treatment with antibiotics.

Conclusion

The occurrence of infective discitis in a pregnant patient warrants careful evaluation. Timely and prompt treatment 
is mandatory.

pp 8
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outCome of delayed deCompreSSion SurGery for 
Cauda equina Syndrome SeCondary to 

maSSive lumBar diSC herniation : a CaSe report
Fakru	N	H,	Lim	S	M,	Joehaimey	J,	Yusof	M	I

Department Of Orthopaedics Universiti Sains Malaysia, Kelantan, Malaysia

Background

Cauda equina syndrome secondary to a massive lumbar disc herniation is a rare but serious condition which diagnosis 
must not be missed, and be operated on as soon as possible. Decompression performed within 48 hours from onset 
of symptoms offers maximum improvement of symptoms to the patients.

Report

We present a case of 30 years old Malay male with one week history of severe discogenic low back pain, associated 
with bilateral lower limbs numbness, reduced perianal sensation, constipation and urinary retention. Clinical 
evaluations fit the diagnosis of cauda equina syndrome and urgent MrI was cammenced. There was large central 
L5S1 disc protrusion, compressing the thecal sac and spinal nerve roots. Patient underwent an open decompression 
surgery under emergency setting eventhough it was already one week duration of complaints at that time.

Intraoperatively, there was a right sided massive L5S1 protruded disc compressing the exiting L5, traversing S1 and 
central cauda equine nerve roots. The epidural tissue was edematous and bulging. Partial laminectomy was done 
bilaterally at L5S1 level.

Excellent recovery of symptoms noticed at three weeks post surgery. At week 7 follow up, the symptoms were 
completely resolved.

Conclusion

Surgical decompression for cauda equina syndrome should not be delayed even presentation is beyond 48 hour of 
golden period. The sooner compressed nerve roots are released, the more likely for the patient to gain complete 
neurological recovery.
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metaStatiC folliCular CarCinoma of thyroid mimiCkinG Spinal 
tuBerCuloSiS : a CaSe report 

Fakru	N	H,	H	L	Teh,	Joehaimey	J,	Yusof	M	I,	Abdul	Halim	Y	

Orthopaedics Department Hospital Universiti Sains Malaysia, Kelantan, Malaysia 

Background

There are only few cases of spinal cord compression secondary to follicular thyroid carcinoma being reported. 
Distinguishing a spinal infection from metatastic disease can pose big clinical challenge as they can mimic each other 
by clinical presentation and radiologically. Often tissue, biopsy is required to make an accurate diagnosis.

Report

We present a rare case of 67 year old Malay male developed gradual onset of cord compressive symptoms of lower 
thoracic and upper lumbar for 6 months with significant loss of weight and appetite. There were elevated TWC 
and ESr, normal thyroid function test and negative mantoux test. MrI spine revealed T12 – L2 vertebral bodies 
destruction with paraspinal collection suggestive of TB spondylitis. Anti tuberculosis chemotherapy was commenced 
but showed no response after six month. He underwent decompression laminectomy with posterior instrumentation 
later, however tissue biopsy suprisingly turned out to be metastatic follicular carcinoma of thyroid.

Conclusion

Metatastatic disease of spine can mimic spinal TB by clinical presentation and imaging, thus tissue biopsy is imperative 
whenever in doubt or patient is not responding to previous treatment.

pp 10
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an endeavor SteppinG BaCk in time? Spinal external fixator 
amidSt modern inStrumentation teChnoloGieS: 

unilateral external Spinal fixator aS SalvaGe proCedure for 
a CaSe of loWer thoraCiC pyoGeniC infeCtion With inStaBility

Wendy	X	P	Lee2,	Chung	Chek	Wong1,	Nur	Aida	F	Senan1,	Ying	Chyi	Chong2

1Sarawak General Hospital, Kuching, Sarawak, Malaysia 
2Sibu General Hospital, Sarawak, Malaysia

Report

A 47 year-old female with chronic non-healing wound secondary to history of back abscess presented with sudden 
onset of bilateral lower limbs weakness and thoracic radicular pain which deteriorated rapidly to paraplegic state. 
MrI revealed T11/T12 spondylodiscitis with anterior epidural extension and retropulsion of destructed posterior 
vertebral bodies compressing the spinal cord resulting in kyphotic and translational deformities. Culture from 
posterior wound spanning T7-L1 yielded Pseudomonas Aeruginosa. Anterior T11/T12 debridement and iliac crest 
grafting was undertaken emergently. Intraoperative culture grew similar organism. Patient demonstrated two-grade 
neurological recovery. Thereafter, patient reported recurrence of pain. The graft was noted to have migrated near 
ninety percent left laterally. A decision was arrived upon to revise and stabilize the graft employing unilateral four 
transpedicular Schanz screws insertion, two at each cranial and caudal end of the pathological level in right lateral 
position. Clinical and radiological stabilities were achieved with substantially improved patient mobility permitting 
wound care and healing.

Extensive posterior wound with ongoing infection precluded internal posterior instrumentation. Body cast would be 
challenging as windows for both operative and posterior wound may compromise stability. Anterior instrumentation 
was avoided due to presence of pyogenic organism from anterior surgery. unilateral Schanz Screws avoided direct 
entry through the predominant contralateral paraspinal wound. Lateral position enable simultaneous instead of 
sequential works on both anterior and posterior procedures of graft revision and percutaneous Schanz screws 
placement respectively, permitting concomitant controlled exertional force of cranial and caudal lever arms to achieve 
graft stability in addition to condensing patient positioning time.

pp 11
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traumatiC BroWn Sequard Syndrome: a CaSe report
N	Yusoff,	N	H	Fakru,	M	I	Yusof,	J	Johari

Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

Background

Brown–Sequard syndrome is a rare classical syndrome of incomplete spinal cord injury occurred after traumatic 
injury to the spine as the consequence of hemisection of the spinal cord. It is a classic neurological presentation that 
exemplifies the anatomical organization of the sensory and motor pathways in the spinal cord.

Report

We report a case of Brown–Sequard syndrome after a traumatic flexion injury to the cervical spine causing compression 
fracture of C6 with cord haemorrhage and oedema. He had characteristic of neurological findings, including a 
unilateral hemiparesis of grade 0 of right lower limb weakness with associated contralateral sensory deficit of grade 1 
from T4 downwards, were noted at the time of presentation. The patient was treated conservatively with Philadelphia 
collar and at 2 months, the patient had recovered almost completely his neurology function and was able to ambulate 
without assistances.

Conclusion

While spinal cord injuries have been described as ‘one of the most devastating calamities of human life’ patients who 
have Brown-Sequard syndrome generally can be expected to have favourable neurologic and functional outcomes 
after rehabilitation.
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upper lumBar diSC herniation
N	Yusoff,	N	H	Fakru,	M	I	Yusof,	J	Johari

Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia

Background

upper lumbar disc herniation is uncommon. The diagnosis may be difficult because of the lack of precise “root” sign. 
rare incidence and this anatomical complexity are major hurdles for diagnosing the symptomatic level of nerve root 
disturbances. 

Report

We report a case of upper lumbar disc herniation with atypical clinical presentation and nonspecific examination 
finding but MrI confirmed a severe disc protrusion at level of L2/L3 with severe nerve root compression. Post 
operatively, the patient was improved well with resolution of both radicular pain and claudication.

Conclusion

Clinical features of upper lumbar disc herniations were different from those of lower lesions. Due to unexpectedly 
significant differences in neurologic findings and clinical manifestations among the herniated disc levels, an accurate 
workup is needed to avoid misdiagnosis.
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CerviCal  tuBerCuloSiS (tB) With retropharynGeal aBSCeSS in a Child
Tan	V	S	Y,	Na	Faruk,	Tan	B	B,	Teo	Y	Y,	Wong	C	C

Department Of Orthopaedic Surgery, Sarawak General Hospital, Kuching, Sarawak, Malaysia

Background

Skeletal tuberculosis (TB) constitutes about 10-15% of extrapulmonary TB, where by the most common form is 
spinal TB, accounting almost 50% of skeletal TB.1 We present a case of cervical TB with retropharyngeal abscess and 
C2, C3 subluxation in a 7 year old child.

Report

A 7 year old girl presented with 2 weeks of neck pain and stiffness associated with intermittent fever. There was no 
weakness and numbness of the extremities. She has been in contact with her father who was diagnosed with smear 
positive tuberculosis with TB meningitis in 2014. She did not receive prophylactic anti-TB following exposure.

On examination, there was torticollis to the left. Her cervical spinous process was tender on palpation but there was 
no restriction in neck movement.

Her total white count was slightly raised. Sputum AFB x3 were negative. Cervical radiographs showed C2/C3 
subluxation with C3 anterior body collapse. MrI cervical spine showed C2/C3 spondylodiscitis with multiloculated 
left retropharyngeal and epidural collection causing spinal cord stenosis and cord compression. 

Anterior debridement of C2/C3 with mesh cage insertion and halovest application was done for her. Intraoperatively 
the lower border of C2, whole C3, upper border of C4 was necrotic and 10cc of thick yellowish material evacuated. 
Histopatholgy reported the presence of casseating necrosis, suggestive of tuberculosis.

Conclusion

Spinal TB is the most dangerous form of skeletal TB due to involvement of spinal cord and resultant neurology 
impairment. Thus, early detection is necessary to prevent disease progression into spinal deformity.
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fall from heiGht and Survived: a CaSe report of full 
neuroloGiCal reCovery after early Spinal intervention

K	W	Loh,		Thuraikumar	K,	S	W	Lim,	T	Y	Choo,	Z	Z	M	Zuki

Department of Orthopaedic and Traumatology, Hospital Sungai Buloh, Selangor, Malaysia

Report

17 years old girl was squatting at the balcony at the fourth floor (height of 14 meters) of a flat, without a suicidal 
ideation, she suddenly felt dizzy, lost balance and fell down onto the ground on a sitting position. Post trauma she 
complained of severe low back pain and unable to move her lower limbs. She did not lose consciousness. She sustained 
L1 compression and L4 burst fractures with ASIA B neurological status. In 19 hours post trauma, she underwent 
L4 laminectomy and decompression and posterior spinal instrumentation and fusion from T11 to L5. Three months 
after surgery, there was marked neurological recovery to ASIA E status and she was able to ambulate independently.

Discussions

Falls from a height is the second most frequent cause of trauma-related death after motor vehicle accidents in uSA1. 
Height fallen is a significant predictor of mortality. In an observation done in uSA, the mean height to cause death 
was 16.7m (5th floor)2. The most common injuries secondary to fall from height were fractures of the thoracic and 
lumbar spine (83%) with a preference for the thoracolumbar junction, followed by fracture of the lower limbs 
(45%)3. Early spinal decompression and stabilization is the key to ensure good outcome in spine trauma associated 
with neurological deficit. 
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