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Application of computer-assisted 3D navigation in surgical treatment of spine tumors: an update
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[Abstract] Over the past few decades, surgical treatment for spinal tumors has experienced many technological

innovations, including surgical methods, implantations, biological agents, computer-assisted navigation equipment and so on.

The real-time intraoperative imaging guidance and 3D imaging reconstruction provide theoretical and technical support for

accurate location and resection of spinal tumors. The intraoperative navigation has been widely introduced into the surgical

treatment of orthopaedic diseases, such as pedicle screw placement, pelvic fracture fixation, etc., and achieved satisfactory

effectiveness. The application of navigation technology platform has greatly improved the minimally invasive treatment and

precise resection of spinal tumors, and reduced the radiation exposure injury during operation. In this review, we sum up the

effectiveness, safety and development prospects of navigation technology for spinal tumor treatment.
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Tab 1 Registration errors of each navigator at different spinal segments

Literature Study type Navigator Segment Registration error d/mm
Cho et al™¥ Case report Stryker Sacrum <1
Han et al™ Case report Stealth station S;-coceyx <1
Teguchi et al'” Clinical study Stealth station [lium (R) 0.9
Ilium (L) 0.8
Ilium (L), S,-S; 0.8
Ilium (L), S;-S, 1.0
Sacrum 0.6
Neo et al”! Surgical technical note ~ Stealth station G, <1
C, (recurrence) <1
Skull base-C; <1
Nijkamp et al™ Pilot study Surface electromagnetic tracking  Ilium (L), S;-S, 1.0
Roessler et al® Retrospective analysis  Diode indicator - 0.6
Smitherman et al™  Case report BrainLab [lium (L), S,-S; 0.8
Wong et al"! Retrospective analysis  Stryker Sacrum 0.37
Peri-acetabulum (L) 0.36
Peri-acetabulum (R) 0.4
Ischial tuberosity (L) 0.37
Yang et al" Retrospective analysis  Stryker S; 1.7

R: Right side; L: Left side. - refers to not reported in the literature
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Tab 2 Intraoperative blood loss under different spinal surgical guidances
Literature Study type Disease profile Operation Navigator Bl(;;/)gqlfss
Cho et al™” Case report Sacrum: (L) Ls-S, vertebral Stryker 2100
chondrosarcomas facetectomy +(R) S-S,
hemilaminectomy + iliectomy
Fujibayashi et al®  Case series T,,: hepatic metastases  En bloc resection+bone grafting ~ Stealth 1 620
station
L,: osteochondroma En bloc resection + bone grafting 7 000
T, L,: fibrosarcomas T,-T, vertebrectomy + 1 640
bone grafting
Honstad et al® Case report Cy: osteoblastoma Curettage + bone grafting - 25
Kadhim et al®” Retrospective cohort (R) C;: osteoidosteoma Lateral mass Medtronic 50
study resection + laminectomy +
bone grafting
(L) C,: osteoidosteoma Laminectomy 25
(R) C;: osteoidosteoma Laminectomy = curettage 150
(R) C;: osteoidosteoma Laminectomy 50
C,: osteoidosteoma Curettage 25
(L) Tg: osteoidosteoma  Laminectomy + partial 500
vertebrectomy
(L) Cs: osteoidosteoma  Laminectomy + curettage 25
(R) Ls: osteoidosteoma  Laminectomy 25
(R) Ls: osteoidosteoma Laminectomy + partial 25
vertebrectomy
(R) L;: osteoidosteoma  Curettage 25
(R) T,: osteoblastoma  Laminectomy + T, T, partial 200
laminectomy
(L) Ls: osteoblastoma  Facet sparing laminectomy 200
(L) T,,: osteoblastoma  Partial vertebrectomy 2 600
T,: osteoblastoma Laminectomy —+ partial 400
vertebrectomy
(R) C;: osteoblastoma  Laminectomy + partial 50
vertebrectomy
(R) L;: osteoblastoma  Laminectomy + partial 150
vertebrectomy
L;: osteoblastoma Laminectomy + vertebrectomy 2200
Kobayashi et al®” Retrospective [lium: phosphaturia Segmental spondylectomy Stealth 745
analysis mesenchymal tumor station
L,: phosphaturia Curettage + segmental 2105
mesenchymal tumor spondylectomy + posterior fusion
Nasser et al™”! Multicenter Metastatic spinal tumor Biospy/spinal tumor resection Stealth 10611410
retrospective analysis station  (25-7 000)
Primary spinal tumor 703.44925.9
(5-3 000)
Ould-Slimane et al®” Retrospective Pelvis: sarcomatoid Tumor resection + joint Medtronic 1900
analysis carcinoma reconstruction
Ilium: synovial - 150
chondrosarcoma
S;-coceyx: chorodoma - 700
Sacrum: low grade Hemipelvectomy 3000
sarcoma
Ilium: giant cell tumor - 4500
Sacrum: low grade Hemipelvectomy 3000
sarcoma
[lium: giant cell tumor - 4500
Yang et al™” Retrospective Sarum: chordoma Tumor resection + pelvic ring Stryker 3065
analysis fixation (300-8 500)

R: Right side; L: Left side. - refers to not reported in the literature
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