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Lumbar spine corpectomy and fusion through minimal
invasive anterolateral approach for osteoporotic burst
fracture under 3D navigation

PRYGEE:

TEMERR A 11 HT R AF AR BB o fERST IO — R RE A RE R IR
PRNTFAI > DUB KSR HERR © JRT > EHERRE R B - ] REFR Z T AS PR AZ FEME R A LA
A AT N THEREAT B o 10 2022 4F 28 2024 4F > 175 VU] B MEME HE BRI 5 T R 3 %
ST B T HRTHALR A REHE TG > PR ARMERE 0 AE A AT R YN THERE > IR & Pl
FENTEM o [N > BERZHAET BRI RO S > Hrb R GIR A A K Tesg A S ARERET © 8
3D Efyi Bl O R B (LA N REAEAE B SRR 00 2 — R RO BNT » AT R RAiT i 2R 8 o R
o HERI AL S Ay T U2 REE - FER S HREE T ATREERTII R o AR
P A S B > TP A A L [ 7 By o P i /K TR S S MR T > DAl A8 R Al 2 v B A A

RIFHE:

Compression fractures of the lumbar spine are common conditions in the
elderly population. After conservative treatment proves ineffective, some patients
may undergo minimally invasive surgery using vertebral augmentation with bone
cement. However, in cases where vertebral fragmentation is severe, surgical
removal of the fractured vertebra and reconstruction with an expandible artificial
vertebra may be necessary. From 2022 to 2024, four patients with lumbar vertebral
burst fractures underwent navigational-assisted oblique lumbar surgery for
corpectomy and body cage implantation in a hybrid operating room.
Simultaneously, patients underwent posterior fusion of the adjacent segments,
with two cases utilizing bone cement augmented pedicle screws. Lumbar
corpectomy performed through an oblique approach under 3D navigation is a
secure procedure that contributes to reduced radiation exposure. Nevertheless,

cage subsidence remains a prevalent issue, particularly among osteoporotic
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patients, potentially resulting in surgical failure. Based on our cases, we
recommend the use of cement-augmented screws for posterior fixation to address

this challenge and enhance the overall efficacy of the procedure.
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BEER:
1. Abdelgawaad AS, Ezzati A, Govindasamy R, et al. Kyphoplasty for osteoporotic vertebral
fractures with posterior wall injury. Spine J. 2018 Jul;18(7):1143-1148.

2. Khan M, Kushchayev SV. Percutaneous Vertebral Body Augmentations: The State of Art.
Neuroimaging Clin N Am. 2019 Nov;29(4):495-513.

3. LilJ, Zhou W, Cai D, et al. Efficacy of Percutaneous Kyphoplasty and Percutaneous Pedicle
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Screw Fixation in Managing Osteoporotic Vertebral Compression Fractures in Middle-Aged and
Elderly Individuals: A Comparative Study. Ann Ital Chir. 2024;95(6):1221-1230.

4. Pawar A, Badhe V, Gawande M. Treatment of Osteoporotic Compression Fractures at
Thoracolumbar Spine with Neurodeficit: Short-Segment Stabilization With Cement-Augmented
Fenestrated Pedicle Screws and Vertebroplasty by Minimally Invasive Percutaneous Technique.
Int J Spine Surg. 2022 Jun;16(3):465-471.

5. Strong MJ, Yee TJ, Khalsa SSS, et al. The feasibility of computer-assisted 3D navigation in
multiple-level lateral lumbar interbody fusion in combination with posterior instrumentation for

adult spinal deformity. Neurosurg Focus. 2020 Sep;49(3): E4.

6. Swiatek PR, McCarthy MH, Weiner J, et al. Intraoperative image guidance for lateral position
surgery. Ann Transl Med. 2021 Jan;9(1):90.

7. Tanaka M, Singh M, Fujiwara Y, et al. Comparison of Navigated Expandable Vertebral Cage
with Conventional Expandable Vertebral Cage for Minimally Invasive Lumbar/Thoracolumbar
Corpectomy. Medicina (Kaunas). 2022 Mar 1;58(3):364.

8. Ortiz Torres MJ, Ravipati K, Siddiq F, et al. Outcomes for standalone anterolateral corpectomy

for thoracolumbar burst fractures. Neurosurg Rev. 2024 Oct 24;47(1):816.

9. Sircar K, Weber M, Walter SG, et al. Torque forces of expandable titanium vertebral body
replacement cages during expansion and subsidence in the osteoporotic lumbar spine. Clin
Biomech (Bristol). 2024 Apr: 114:106239.

10. Wang Y, Zhang J, Tong T, et al. Comparison of Hounsfield Unit, Vertebral Bone Quality, and
Dual-Energy X-Ray Absorptiometry T-Score for Predicting Cage Subsidence After Posterior
Lumbar Interbody Fusion. Global Spine J. 2024 Oct 14: 21925682241293038.

11. Oh KW, Lee JH, Lee JH, et al. The Correlation Between Cage Subsidence, Bone Mineral
Density, and Clinical Results in Posterior Lumbar Interbody Fusion. Clin Spine Surg. 2017
Jul;30(6): E683-E689.

12. Han W, He L, Wang F, et al. Oblique Lumbar Interbody Fusion Combined with Anterolateral
Fixation and Cement Augmentation for the Treatment of Degenerative Lumbar Diseases in the
Elderly Population: A Retrospective Study. Orthop Surg. 2024 Dec 3. Epub ahead of print.
PMID: 39627870.

13. Peters DR, Owen T, Hani U, et al. Open Versus Percutaneous Stabilization of Thoracolumbar
Fractures: A Large Retrospective Analysis of Safety and Reoperation Rates. Cureus. 2024 May
30;16(5): e61369.
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P (Lin, Hsin-Yao)

Update: July. 22, 2024

Country: Taiwan

Official title: Attending physician,
Neurosurgical Division, Surgical Department,
MacKay Memorial Hospital, Taipei, Taiwan

(Current Position)

Since Jul.,2014 Visiting Staff of Taipei MacKay Memorial Hospital
Since July, 2023  Assistant Professor of MacKay Memorial Hospital

(Education:)

Sep., 1999~ Jun., 2006 M.D., National Yang—Ming University

Sep., 2015 ~ July, 2023 Ph.D., Institute of Nano Engineering and
Microsystems and Institute of Biomedical
Engineering National Tsing Hua University

(Certiﬁcation and Licensures:)

2006 Board of medical doctor, Taiwan No. 040695

2012 Board of Surgery, Taiwan No. 006349

2014 Board of Neurosurgery, Taiwan No. 000703

2017 Board of neurological critical care, Taiwan No. 940

2017 Post—graduate-year training program Faculty No. 06518

2018 Examiner of Objective Structured Clinical Examination, Board of
Taiwan Association of Medical Education No. 0789
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(Associated Society Appointments)

Aug., 2017~ Sep., 2023 Deputy Secretary General, the 4th and 5th Taiwan
Neurotrauma Society
AEMCAISEEEN  ARANEER

Oct., 2021~ 2023 Deputy Secretary General, the 11th Taiwan
Neurosurgical Spine Society
SEBEEEINEEET—EEWER

Sep., 2023~ Secretary General, the 6th Taiwan Neurotrauma
Society
SEHERAIGEEENEWER

Research Grant:

1. Hsin-Yao Lin, Tung-Ying Chen, Cheng-Chia Tsai* (2015 Sep). Case Report Malignant Primary
Extradural Meningioma in Elderly Patients: Report of Two Cases and Literature Review.
International Journal of Gerontology, 9 (2015), 183-186. case report: Malignant Primary

Extradural Meningioma in Elderly Patients: Report of Two Cases and Literature Review

2. L.Wang,Y. Chen, Hsin-Yao Lin, Y.-T. Hou, L.-C. Yang, A. Y. Sun, J.-Y. Liu, C.-W. Chang, D.
Wan (2017 May). Near-IR-Absorbing Gold Nanoframes with Enhanced Physiological Stability
and Improved Biocompatibility for In Vivo Biomedical Applications. ACS Applied Materials
and Interfaces, 9, 3873-3884. (SCI, 22/274, MATERIALS SCIENCE, MULTIDISCIPLINARY).
(IF=7.504).

3. Chih-ChuanYang, Cheng-ChiaTsai, Shiu-Jau Chen, Ming-FuChiang, Jui-Feng Lin, Chao-KaiHu,
Yun-kai Chan, Hsin-Yao Lin, Sheng-Yu Cheng. Factors Associated with Recurrence of
Intracranial Meningiomas After Surgical Resection: A Retrospective Single-Center

Study. International Journal of Gerontology, 12 (2018), 57-61.

4. Hsin-Yao Lin, Kai-Chun Lin, Cheng-Chia Tsai, Dehui Wan. Simultaneous or staged operation?
Timing of cranioplasty and ventriculoperitoneal shunt after decompressive craniectomy. Formos
J Surg, 52 (2019) 4, 122-126 Simultaneous or staged operation? Timing of cranioplasty and

ventriculoperitoneal shunt after decompressive craniectomy

5. Yun-Ju Lee, Kai-Chun Lin, Cheng-Chia Tsai, Hsin-Yao Lin. Clipping of spinal arteriovenous


file:///Volumes/morData2310/mor%20work/%e9%84%92%e9%8c%ab%e5%87%b1-%e5%8f%b0%e7%81%a3%e8%84%8a%e6%a4%8e%e5%be%ae%e5%89%b5%e9%86%ab%e5%ad%b8%e6%9c%83-%e9%9b%99%e6%9c%88%e5%88%8a%20NO.2/%e6%9e%97%e6%96%b0%e6%9b%9c%e9%86%ab%e5%b8%ab/fwd3/evernote://view/4566613/s44/aa54e155-f425-4013-b908-13237a730567/aa54e155-f425-4013-b908-13237a730567/
file:///Volumes/morData2310/mor%20work/%e9%84%92%e9%8c%ab%e5%87%b1-%e5%8f%b0%e7%81%a3%e8%84%8a%e6%a4%8e%e5%be%ae%e5%89%b5%e9%86%ab%e5%ad%b8%e6%9c%83-%e9%9b%99%e6%9c%88%e5%88%8a%20NO.2/%e6%9e%97%e6%96%b0%e6%9b%9c%e9%86%ab%e5%b8%ab/fwd3/evernote://view/4566613/s44/aa54e155-f425-4013-b908-13237a730567/aa54e155-f425-4013-b908-13237a730567/
file:///Volumes/morData2310/mor%20work/%e9%84%92%e9%8c%ab%e5%87%b1-%e5%8f%b0%e7%81%a3%e8%84%8a%e6%a4%8e%e5%be%ae%e5%89%b5%e9%86%ab%e5%ad%b8%e6%9c%83-%e9%9b%99%e6%9c%88%e5%88%8a%20NO.2/%e6%9e%97%e6%96%b0%e6%9b%9c%e9%86%ab%e5%b8%ab/fwd3/evernote://view/4566613/s44/c04f45d8-8a84-4f44-8955-ce242fa22435/c04f45d8-8a84-4f44-8955-ce242fa22435/
file:///Volumes/morData2310/mor%20work/%e9%84%92%e9%8c%ab%e5%87%b1-%e5%8f%b0%e7%81%a3%e8%84%8a%e6%a4%8e%e5%be%ae%e5%89%b5%e9%86%ab%e5%ad%b8%e6%9c%83-%e9%9b%99%e6%9c%88%e5%88%8a%20NO.2/%e6%9e%97%e6%96%b0%e6%9b%9c%e9%86%ab%e5%b8%ab/fwd3/evernote://view/4566613/s44/c04f45d8-8a84-4f44-8955-ce242fa22435/c04f45d8-8a84-4f44-8955-ce242fa22435/
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fistula of the filum terminale under intraoperative angiography guidance. Formos J Surg, 52
(2019) 4, 151-153 Clipping of spinal arteriovenous fistula of the filum terminale under

intraoperative angiography guidance

Lincoln Liu, Shiu-Jau Chen, Cheng-Chia Tsai, Ming-Fu Chiang, Chih-Chuan Yang, Jui-Feng
Lin, Chao-Kai Hu, Hsin-Yao Lin, Ching-Yi Lee, Yun-Kai Chan. Buttock carbuncle with severe
hypothermia and disturbed consciousness: When os odontoideum is the answer. Clin Neurol
Neurosurg. 2020 May 20;196:105914.

. Tzu - Yao Lin, Shih - Chao Chien, Chan - Lin Chu, Jie - Yang Jhuang, Cheng - Chia Tsai,

Hsin - Yao Lin Spontaneous spinal epidural hemorrhage due to polycythemia vera Formos J

Surg, 54 (2021) 5, 200-202 Spontaneous spinal epidural hemorrhage due to polycythemia vera

Chun-Chao Huang, Chao-Liang Chou, Wei-Ming Huang, Zong-Yi Jhou, Yung- Pin Hwang,
Hsin-Yao Lin, Yuan-Hsiung Tsai, and Chun-Hsien Lin (2020, Oct). Imaging Findings of
Multiphase CT Angiography of Acute Internal Carotid Artery Occlusion Within 6-Hour Time
Window After Thrombectomy and Its Clinical Implication. Iran Journal of Radiology,
17(4):¢102948.

Shang-Yi Yi, Hsin-Yao Lin, Ling-Chu Yang, Shao-Chin Tseng, Aileen Y. Sun, Chihchen Chen
and Dehui Wan (2022, Jan). Substrate-independent adsorption of nanoparticles as anti-biofilm
coatings. biomaterial science, 2022,10, 410-422. &K N\ B3R5 —1E& .

Hsin-Yao Lin, Wan-Ru Chen, Li-Chia Lu, Hsuen-Li Chen, Yu-Hsuan Chen, Michael Pan,
Chi-chia Chen, Chihchen Chen, Tzung-Hai Yen, Dehui Wan (2023, Jul) Direct Thermal Growth
of Gold Nanopearls on 3D Interweaved Hydrophobic Fibers as Ultrasensitive Portable SERS
Substrates for Clinical Applications. Small, 2023,07

Yi-Chia Hsieh, Chih-Yu Lin, Hsin-Yao Lin, Chun-Ting Kuo, Shin-Yi Yin, Ying-Hua Hsu,
Hsiu-Feng Yeh, Jane Wang,* and Dehui Wan*. Controllable-Swelling Microneedle—Assisted
Ultrasensitive Paper Sensing Platforms for Personal Health Monitoring. (2023). Advanced

Healthcare Materials, online
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1. XulJ,Wang D, Liu J, et al. Learning Curve and Complications of Unilateral Biportal Endoscopy:
Cumulative Sum and Risk-Adjusted Cumulative Sum Analysis. Neurospine. Sep
2022;19(3):792-804. doi:10.14245/ns.2143116.558

2. PenglJ,Lin R, Fang D, He Z, Zhao Q, Li Q. Learning curve insights in Unilateral Biportal

Endoscopic (UBE) spinal procedures: proficiency cutoffs and the impact on efficiency and
complications. Eur Spine J. Jan 3 2025;do1:10.1007/s00586-024-08632-9
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2025-3-29 (Sat)

BEEHMAIEZ GBS EBBEHEMAINHEE ST 2025 BFHE
KEEE MED | TR G

HuBS o BREE (FRESE @) (TSESS At )

2025-7-5 (Sat) ~ 2025-7-6 (Sun)- &E
AEAEHHEIRTEESEE
e bR EATEE A (HEEER)
HIBY

2025-7-22 (Tue) ~ 2025-7-26 (Sat)

NASS International Annual Meeting: Taipei, Taiwan
Cadaver Labs: July 22-23
General Meeting: July 24-26

2025-8-30 (Sat) ~ 2025-8-31 (Sun)
B AR 2 @S @ (TSESS &)
LB KR BB B R R

Hom) o Bk

2025-10-17 (Fri) ~ 2025-10-18 (Sat)

2025 RSB HEMAIEE G TEHETFMT Cadaver Workshop KEEEEHRTEY
Huly - Erpag KRBT #E R

B8 H LA B 2 g 2025 BIFRLA MR & B0 15 B B K E#Es

Huly - Erp ot KRB o0 R

2025-10-22 (wed) ~ 2025-10-25 (Sat)
2025 EURO Spine & AMG1R HHiH0 Bella Center Copenhagen

2025-11-14 (Fri) ~ 2025-11-16 (Sun)
| 2025 NASS Denver, CO
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