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Live Webinars
Only at the Day and Time Indicated
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Spread the Word!

Do you enjoy our webinars and feel others may benefit, too?

Help us spread the word!

Become a promoter:

Receive special emails to share within your organization!

E@ unclcn.org/promoter

Follow our social channels:

Send questions to unclecn@unc.edu or (919) 445-1000.
Thank you for spreading the word!
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Our Presenter

Dr. Michael Galgano is a board-certified neurosurgeon
specializing in complex spinal surgery.

While Dr. Galgano treats a variety of spinal conditions
such as trauma, degenerative disease, and infections,
his clinical and academic interest has focused on spinal
oncology and deformity surgery.

Dr. Galgano first developed an interest in spinal
conditions while working as a nurse attendant on the
spinal cord and traumatic brain injury unit at Burke

Michael Galgano,

MD, FAANS Rehabilitation Hospital in White Piains, NY. He then
became a clinical research associate there, engaging
in research projects focusing on both stroke and spinal
cord injury rehabilitation with robotic applications.

After attending medical school at St. George's
University, Dr. Galgano completed his neurosurgical
residency at Upstate Medical University. During his final
year of training, Dr. Galgano completed a complex and
oncological spine surgery fellowship under the world-
renowned spinal tumor surgeon, Dr. Ziya Gokaslan at
Brown University.
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Our Presenter
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Our Presenter
5 Michael Galgano, MD, FAANS, was a nurse attendant for TBI/ SCI
= patients prior to medical school.
4 He has a very robust surgical video library.
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Our Presenter

Michael Galgano, MD, FAANS, was a nurse attendant for TBI/ SCI
patients prior to medical school.

He has a very robust surgical video library.

He enjoys going on tropical hikes & kayaking.

Dr. Galgano is a part time basketball coach for 7th/8th grade
girls. He has been a basketball junkie his entire life.
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Our Presenter
5 Michael Galgano, MD, FAANS, was a nurse attendant for TBI/ SCI
= patients prior to medical school.
4 He has a very robust surgical video library.
3 He enjoys going on tropical hikes & kayaking.
L
2 Dr. Galgano is a part time basketball coach for 7th/8th grade
= girls. He has been a basketball junkie his entire life.
l His favorite part of the day is coming home to his beautiful
= wife Jessica & 4 kids (Caroline, Bella, Charlotte, and Mikey)!
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Sample Poll Everywhere Question

A spinal tumor Is an abnormal mass of tissie within of surrounding the spinal cord and or spinal column.

Join by Web

€ Go to PollEv.com
© Enter UNCLCN

© Respond to activity
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ACCME Disclosure

This activity has been planned and implemented under the sole
supervision of the Course Director, Stephanie Wheeler, PhD, MPH, in
association with the UNC Office of Continuing Professional Development
(CPD). The course director received research support from AstraZeneca
(ended June 2023) and Pfizer Medical Foundation (ended December
2023). These financial relationships have been mitigated. CPD staff
have no relevant financial relationships with ineligible companies as
defined by the ACCME.

A potential conflict of interest occurs when an individual has an
opportunity to affect educational content about health-care products
or services of a commercial interest with which he/she has a financial
relationship. The speakers and planners of this learning activity have
not disclosed any relevant financial relationships with any commercial
interests pertaining to this activity.

The presenter has no relevant financial relationships with ineligible
companies as defined by the ACCME.
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ANCC Disclosure

NCPD Activity #: 001-L23077
1.0 Contact Hours Provided

Relevant Financial Relationship:
No one with the ability to control content of this activity has a relevant
financial relationship with an ineligible company.

Criteria for Activity Completion:
Criteria for successful completion requires attendance at the NCPD
activity and submission of an evaluation within 30 days.

Approved Provider Statement:

UNC Health is approved as a provider of nursing continuing professional
development by the North Carolina Nurses Association, an accredited
approver by the American Nurses Credentialing Center’s Commission on
Accreditation.

= 0
m m
< A spinal tumor is an abnormal mass of tissue within or surrounding the spinal cord and/or spinal column.
True
0%
False
0%
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
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Neurosurgery
THE UNIVERSITY
i of NORTH CAROLINA

g “t CHAPEL MILL

19

(845)-608-3193
MICHAEL _GALGANOGMED.UNC.EDU

2004 — 2006: Burke Rehab Center

¢ Nurse Attendant, Clinical Research Associate

2006 — 2010: St. George’s University
+ MD

2010 —2017: SUNY Upstate University

* Neurosurgery Residency

2017-2018: Brown University
* Complex & Oncological Spine Surgery Fellowship

2018 — 2022: SUNY Upstate University

e Neurosurgery Faculty

2022 - Present: University of North Carolina

* Neurosurgery Faculty
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JTUNC

NEUROSURGERY

SPINE TUMOR PROGRAM

Objectives

* UNDERSTAND THE DIFFERENT MANAGEMENT STRATEGIES FOR
SPINAL CORD & VERTEBRAL BODY TUMORS AS THEY RELATE TO
LOCATION, NEUROLOGICAL EXAM, HISTOLOGY, AND OVERALL
PROGNOSIS

* RECOGNIZE THE MULTI-FACETED PROCESS OF EXECUTING A
PATIENT-SPECIFIC TREATMENT PLAN

* UNDERSTAND THE CONTRIBUTION OF CO-MORBIDITIES AND
FRAILTY TO THE MANAGEMENT OF PATIENTS WITH SPINAL
TUMORS
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Objectives

* UNDERSTAND THE DIFFERENT MANAGEMENT STRATEGIES FOR
SPINAL CORD & VERTEBRAL BODY TUMORS AS THEY RELATE TO
LOCATION, NEUROLOGICAL EXAM, HISTOLOGY, AND OVERALL
PROGNOSIS

* RECOGNIZE THE MULTI-FACETED PROCESS OF EXECUTING A
PATIENT-SPECIFIC TREATMENT PLAN

* UNDERSTAND THE CONTRIBUTION OF CO-MORBIDITIES AND
FRAILTY TO THE MANAGEMENT OF PATIENTS WITH SPINAL
TUMORS

Are primary vertebral column tumors more or less common than metastatic vertebral column tumors?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app

34
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OThc 0
ncologist
The NOMS Framework: Approach to the Treatment of Spinal
Metastatic Tumors

YA LAUFER,** DAVID G. Rusin,” ERIC Uis,” BRETT W. COX, MICHALL D, STUBBLEFIELD,® YOSMIYA YAMADA,© MARX H, BiLsky™*
Departments of *Neurosurgery, "Radiology, ‘Radiation Oncology, and “Rehabilitation Medicine, Memorial Sloan-Kettering Cancer Center,

New York, New York, USA; *Department of Neurological Surgery, Weill Cornell Medical College, New York, New York, USA
Dischosures of potentiol conficts of interest may be found ot the end of che.

Background. Spinal m . . 3 surgical lite
> spinal me
sion framework
grates mu

pain relie

sideration of the tumor sensitivity 1o
» NOMS o
me

tactic radi

Implications for Practice: Treatment of spinal metastatic tumors requires a multidisciplinary approach which integrates radia
tion and medical oncology, surgery, and interventional radiology. The NOMS framework described in this manuscript incorpo-
rates the neurologic, oncologic, mechanical, and systemic considerations to facilitate decision making in the care of patients with
spinal metastases. Furthermore, th atlows dynamic tion of novel systemic and radiation options which is cru
clalinthese v g disciplines. The artic! the supporting literature for this framework and provides the re.
sults of implementation of the NOMS paradigm in the care of cancer patients.
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eurologic

RADICULOPATHY MYELOPATHY

eurologic

RADICULOPATHY MYELOPATHY
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eurologic

RADICULOPATHY MYELOPATHY

eurologic

RADICULOPATHY MYELOPATHY

HOW LONG HAS THE DEFICIT BEEN PRESENT?
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ncologic

TUMOR BIOLOGY

CHEMO / RADIO - SENSITIVITY

POOR SENSITIVITY
COLON CA
RENAL CELL CA
MELANOMA
SARCOMA
NSCLC

HIGH SENSITIVITY MODERATE
LYMPHOMA SENSITIVITY
PLASMACYTOMA BREAST
MYELOMA PROSTATE
SCLC THYROID

UNDERSTANDING TUMOR BIOLOGY TREATING HIGH GRADE CORD COMPRESSION

Bilsky Epidural Spinal Cord Compression Scale

For Educational Use Only 21
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NSCLC vs SCLC

NSCLC vs SCLC

UNLESS PATIENT IS NEUROLOGICALLY DECLINING,
TREATMENT PLAN MAY BE DIFFERENT

For Educational Use Only 22
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NECK / BACK PAIN

ONcoLoOGIC PAIN MECHANICAL PAIN

DOES NOT CHANGE W/ POSITION
WAKES PATIENT UP AT NIGHT
MECHANISM - PERIOSTEAL STRETCH

WORSE W/ MOVEMENT
CEASES W/ RECUMBENCY
MAY INFER INSTABILITY

echanical Stability

NECK / BACK PAIN

ONcoLoOGIC PAIN MECHANICAL PAIN

|:> DOES NOT CHANGE W/ POSITION

WAKES PATIENT UP AT NIGHT
MECHANISM - PERIOSTEAL STRETCH

For Educational Use Only
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echanical Stability

NECK / BACK PAIN

ONcoOLOGIC PAIN MECHANICAL PAIN

DOES NOT CHANGE W/ POSITION WORSE W/ MOVEMENT
WAKES PATIENT UP AT NIGHT CEASES W/ RECUMBENCY
MECHANISM - PERIOSTEAL STRETCH MAY INFER INSTABILITY

Table |. Spinal Instability Neoplastic Score (SINS) System.”

Component Score

Location
Junctional (O-C2; C7-T2; TI1-LI; L5-SI)
Mobile spine (C3-6; L2-4)
Semirigid (T3-10)
Rigid (52-S5)
Mechanical pain
A2 AOSPINE Les
(]
soreed b ol Pain free lesion
Spinal Instability Neoplastic Score (SINS): T A ? Bone lesion
Reliability Among Spine Fellows and e = Lyte )
Resident Physicians in Orthopedic Miced (iytic/blastic)

Surgery and Neurosurge e
gery gery Radiographic spinal alignment

Subluxation/translation present
Shandy Fox, MD'®, Michael Spiess, MD, FRCSC', Deformity (kyphosis/scoliosis)

Luke Hnenny, MD, FRCSC', and Daryl. R. Fourney, MD, FRCSC, FACS' Normal
Vertebral body collapse

>50% collapse
<50% collapse
No collapse with >50% body involved
None of the above
Posterolateral involvement
Bilateral
Unilateral
None of the above

Original Article

*Data adapted from Fischer et al’

For Educational Use Only 24
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ystemic Disease

IS METASTATIC DISEASE
WELL-CONTROLLED?

BASELINE
CO-MORBIDITIES

COAGULOPATHY NUTRITIONAL STATUS

SURVIVORSHIP

ystemic Disease

BASELINE
CO-MORBIDITIES

IS METASTATIC DISEASE
WELL-CONTROLLED?

COAGULOPATHY NUTRITIONAL STATUS
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RECENT CHEMOTHERAPY
WBC?
HGB?

CURRENT
FUNCTIONAL STATUS

RECENT CHEMOTHERAPY
WBC?
HGB?

CURRENT
FUNCTIONAL STATUS
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WHY DO WE CARE ABOUT
ACCURATE SURVIVORSHIP PREDICTION?

WHY DO WE CARE ABOUT
ACCURATE SURVIVORSHIP PREDICTION?

STRATIFY TREATMENT OPTIONS FROM
AGGRESSIVE TO PALLIATION

For Educational Use Only




UNC Lineberger Cancer Network Presented on 4/24/24
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ACCURATE SURVIVORSHIP PREDICTION?

PROVIDE MEANINGFUL
RECOVERY FOR OUR PATIENTS
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\> REAP THE BENEFITS OF OUR

INTERVENTION

WHY DO WE CARE ABOUT

ACCURATE SURVIVORSHIP PREDICTION?

QA
\

N\

Y

PATIENTS RECOVERING FROM
OUR SURGERY FOR THE
REMAINDER OF THEIR LIFESPAN

PROVIDE MEANINGFUL
RECOVERY FOR OUR PATIENTS
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WHY DO WE CARE ABOUT

ACCURATE SURVIVORSHIP PREDICTION?

QA
\

\

PATIENTS RECOVERING FROM
OUR SURGERY FOR THE
REMAINDER OF THEIR LIFESPAN

/ N\

40% COMPLICATION RATE 10% MORTALITY W/IN 30 DAYS

PROVIDE MEANINGFUL
RECOVERY FOR OUR PATIENTS
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How DO WE PREDICT PATIENT MORTALITY?

PREREQUISITES
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PREREQUISITES

CANCER
TYPE

PREREQUISITES

CANCER SENSITIVITY TO SPECIFIC
TYPE INTERVENTIONS (IE. CHEMO / XRT)
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PREREQUISITES

CANCER SENSITIVITY TO SPECIFIC WHICH TREATMENTS HAVE
TYPE INTERVENTIONS (IE. CHEMO / XRT) BEEN EXHAUSTED?

PREREQUISITES
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TYPE INTERVENTIONS (IE. CHEMO / XRT) BEEN EXHAUSTED?

SYSTEMIC DISEASE
BURDEN
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PREREQUISITES

CANCER SENSITIVITY TO SPECIFIC WHICH TREATMENTS HAVE
TYPE INTERVENTIONS (IE. CHEMO / XRT) BEEN EXHAUSTED?

SYSTEMIC DISEASE MEDICAL coO- COAGULATION / IMMUNE
LEVEL OF NUTRITION
BURDEN MORBIDITIES RESPONSE STATUS

PREREQUISITES

CANCER SENSITIVITY TO SPECIFIC WHICH TREATMENTS HAVE
TYPE INTERVENTIONS (IE. CHEMO / XRT) BEEN EXHAUSTED?

SYSTEMIC DISEASE MEDICAL CcO- COAGULATION / IMMUNE
LEVEL OF NUTRITION
BURDEN MORBIDITIES RESPONSE STATUS

CURRENT FUNCTIONAL
STATUS (IE. KPS)
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PREREQUISITES

CANCER SENSITIVITY TO SPECIFIC WHICH TREATMENTS HAVE
TYPE INTERVENTIONS (IE. CHEMO / XRT) BEEN EXHAUSTED?

SYSTEMIC DISEASE MEDICAL coO- COAGULATION / IMMUNE
LEVEL OF NUTRITION
BURDEN MORBIDITIES RESPONSE STATUS

CURRENT FUNCTIONAL NEUROLOGICAL
STATUS (IE. KPS) STATUS

PREREQUISITES

CANCER SENSITIVITY TO SPECIFIC WHICH TREATMENTS HAVE
TYPE INTERVENTIONS (IE. CHEMO / XRT) BEEN EXHAUSTED?

SYSTEMIC DISEASE MEDICAL CcO- COAGULATION / IMMUNE
LEVEL OF NUTRITION
BURDEN MORBIDITIES RESPONSE STATUS

CURRENT FUNCTIONAL NEUROLOGICAL
STATUS (IE. KPS) STATUS

SPINAL STABILITY
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National Library of Medicine

National Center for Biotechnology Information

National Library of Medicine

National Center for Biotechnology Information

metastatic spine tumor survivorship prediction|
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Prognostic effect of factors involved in
revised Tokuhashi score system for patients
with spinal metastases: a systematic review
and Meta-analysis

A comparison of the modified Tokuhashi and
Tomita scores in detemining prognosis for
patiants afficted with spinal metastasis

Scoring System Tfeé"“flf”’ Surgcal
3
Prognostic factors S Wi -
) - - o Wide or
Prognostic effect of factors involved in Primary |Viscerall Bone | seeee| SODGMOMS | Marginal
revised Tokuhashi score system for patients L — - i excision
with spinal metastases: a systematic review ok solitary
s a rginal or
and Meta-analysis sropacals ofowth o Middie-term mig a,?
isolated al control excision

—— = moderate
A comparison of the modified Tokuhashi and X e e |ireatable| muttipte Shortterm | Palliative
Tomita scores in determining prognosis for growth |ire P ok e
patiants offictad with spinl metastasis M palliatio surgery

rapid
growth | o 3 Terminal Supportive
5 - care care

Characteristic

Positive Prognostic Factors

No visceral metastases

No lung cancer

Primary = breast, kidney, lymphoma
or myeloma

Solitary skeletal metastases

(B) Score Interpretation

Score Treatment Goal Surgical Strategy

0-1 Supportive care No surgery
2 Short-term palliation Dorsal
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OBJECTIVE Survival scoring systems for spine metastasts (SPM) were designed to help surgical practice. The authors
sought to validate the prognostic accuracy of the main preoperative scoring systems for SPM.
ized that true patient survival in SPM was better than that predicted using prognosis scores.
the authors designed a French national retrospective y of a prospectively collected

the median survival for all patients from an SPM diagnosis was 17.03 £ 1.5 months.
city were estimated using the area under the curve (AUC). The AUC of Tomita's prognosis score
w 51 and poorest (0.4 £ 0.023, range 0.35-0.44), wh AUC of the Tokuhashi score was the highest
{0.825). The Lei score presented an AUC of 0.686 + 0.022 (range 0.64-0.7), and the Rades score showed a weaker
AUC (0.583 £ 0.020, range 0.54-0.63). Differences among AUCs were all statisically significant (p < 0.001). The modi-
fied Bauer score and the Rades score had the highest rate of agreement in predicting survival, with a weighted Cohen’s
kappa of 0.54 and 0.41, respectively, indicating a moderate agreement. The revised Tokuhashi and Lei scores had a
fair rate of agreement (weighted Cohen's kappa = 0.24 and 0.22, respectively). The van der Linden and Tomita scores
de ted fo , with only a “sight” rate of agreement (weighted Cohen's kappa = 0.19 and 0.16,
respectively) between what was predicted and the actual survival
CONCLUSIONS The use of prognostic scoring syslems estimation of survival in patients with SPM has become
obsolete and therefore underestimates survival. Surgical treatment decisions should no longer be based on survival ess-
mations alone b $0 & 5 tability, and quality of iffe.
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The New England Spinal Metastasis Score (NESMS)

NESMS characteristic Points assigned

1. Modified Bauer Score

No visceral metastases (1 point)

Primary tumor is not lung cancer (1 point)

Primary tumor is breast, renal, lymphoma
or myeloma (1 Point)

Single skeletal metastasis (1 point)

Modified Bauer Score <2

Modified Bauer Score >3

2. Ambulatory function

Dep

Independent ambulator

3. Serum albumin

<3.5 g/dL

23.5g/dL

di bulator/nc

Unadjusted patient mortality at 6-months, 1-year and overall by New England Spinal Metastasis Score (NESMS) designation

NESMS 6-month mortality (%)

1-year mortality (%)

Overall mortality (%)

0 23 (85)
1 26 (63)
2 20(27)
3 4(10)

27 (100)

32(78)
35 (48)
6(15)

27 (100)
34 (83)
44 (60)
12 (30)
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(CAPECITABINE, CISPLATIN, 5-FU)

PLASTIC SURGERY
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IF A PATIENT IS ON TARGETED THERAPY, ARE
THERE ASSOCIATED RISKS THAT COULD HEIGHTEN
THE CHANCES OF SURGICAL COMPLICATIONS?

WOUND / HEALING COMPROMISE SIGNIFICANT BLEEDING

\ 4

AVASTIN

TARGETED THERAPIES (RTK INHIBITORS) CENEIPER BELARNG SUREERY T©

ALLOW WASHOUT PERIOD

ANTINEOPLASTIC THERAPIES
(CAPECITABINE, CISPLATIN, 5-FU)

PLASTIC SURGERY
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IF A PATIENT IS ON TARGETED THERAPY, ARE
THERE ASSOCIATED RISKS THAT COULD HEIGHTEN
THE CHANCES OF SURGICAL COMPLICATIONS?

WOUND / HEALING COMPROMISE SIGNIFICANT BLEEDING MYELOSUPPRESSION

AVASTIN AVASTIN

TARGETED THERAPIES (RTK INHIBITORS) LR EHUSARNE EUEEES? W) CABOZANTINIB

ALLOW WASHOUT PERIOD

ANTINEOPLASTIC THERAPIES SUTENT
(CAPECITABINE, CISPLATIN, 5-FU)

PLASTIC SURGERY

Adapted from Dr. Rory Goodwin's Lecture at Spine Section 2024
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Evaluating frailty, mortality, and complications associated
with metastatic spine tumor surgery using machine
learning—derived body positi i

Elle Massaad, MD, MMSc, Christophar P. Bridge, DPhi,“* All Kiapour, PhD, MMSc,
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Sarcopenia, but not frailty, predicts early mortality and
adverse events after emergent surgery for metastatic disease
of the spine

Impact of preoperative sarcopenia in patients
undergoing sacral tumor resection

-Moreau, MD, MSc™*, Anae Versteeg, MD, PhD",

1, MD', Alana Flexman, MD',

The Spine Journal

A novel scoring system
incorporating sarcopenia to
predict post-operative survival in
spinal metastasis
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Prognostic value of low psoas
muscle mass in patients with
cervical spine metastasis

Decreased psoas muscle area is a

prognosticator for 90-day and 1-
year survival in patients
undergoing surgical treatment
for spinal metastasis
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ORIECTIVE:
peottate. or mukple mysoma spinal metatases.

METHODS: Ps0as muscle measwements n patients with spinal metastasss were taken
from computed tomography scans at 2 time poiens: at frst episode of sterectactic
Bady radiation therapy (SBXT) and from the mot recent scan available, Overall survival
and hazard ratios were calculated with multivariate cox proportional hazards regression

RESULTS: In 417 patienss with spinal metastaies, 4% had lung cancer, 27% breast, 21%
peostate, and T1% mysloma. Overall survival was nok associated with age, sex, ethikcry.
evels treated, o SBRT vohame. Multhvariate aalyiis ihowed patieets in the lowest pioss
tertibe had shorter survival 022 &, 95% C1 = 185-323 ) as companed 1o the largest tertle
(575 . 95% 1 = 405815 dl. (HRISA, £ = 005). Meckan 303 size 25 3 Cutoff vakoe was
ho s2s0ngly prodictive for survival (HRLAS, P = O, Survival was independent of tumor
Nstology.

52, < 0
wisually represent sorvival (P = 0005)
CONCLUSION: in patients with spine metastases, piows muscle size as & halmark of
fraiity'sarcopenta is an objective, simpie, and effective way o identify patients who are
at risk for shorter survival, regaediess of tumor histology. TNS infoemation can be wsed to

D308 sizes are at highes risk of death.
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In predicting survival in patients with spinal metastases
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may help guide clinical decalon-making and siratify treatments regarding suIgery vi
palliative case.
OBIECTIVE: predictive of survival

METHODS: A totsl of 20
for 4

Swrvival hazard ratios weve Cakculated using mdtivariate analysis, with variabies from
demographic, funcrionat, oncological, and surgical factors. Secondary outcomes included

onidce an trgws vt Pion s (PS) precicted overall mortaity more strongly than

(KPS). PS precicied 50-d
mortalty more momwm Tokuhashi score, Tomia score, and KPS, Patients with a hrw
s

nalmwd(nwd)odmdﬂy

CONCLUSION: In patients undergoing sugery for spine metastases, PS as a sumogase
for fealitylsarcopenta precicts 90-d and overall martalty, independent of demogeaphic.
functional, ccological, and surgical characteristics. The n.ny-wzeo«-u paradigm is 3
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CONCLUSION: In patients with spine metastases, psoas muscle size as a hallmark of
frailty/sarcopenia is an objective, simple, and effective way to identify patients who are

at risk for shorter survival, regardless of tumor histology. This information can be used to
help with surgical decision making in patients with advanced cancer, as patients with small
psoas sizes are at higher risk of death.

RESEARCH—HUMAN—CLINICAL STUDIES RESEARCH-—HUMAN—CLINICAL STUDIES

Sarcopenia Predicts Overall Sarvival in Patients with

CONCLUSION: In patients undergoing surgery for spine metastases, PS as a surrogate
for frailty/sarcopenia predicts 90-d and overall mortality, independent of demographic,
functional, oncological, and surgical characteristics. The frailty/sarcopenia paradigm is a
stronger predictor of survival at these time points than other standards. PS can be used in
clinical decision-making to select which patients with metastatic spine tumors are appro-
priate surgical candidates.
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FIGURE 1. Methodology for psoas measurements. A, Example patient without sarcopenia and within the third tertile for psoas size. B, Example patient with
sarcopenia and within the first tertile for psoas size.

175

Measurements of the PS (a continuous variable) were divided into 3 equal tertiles to
provide a clinically meaningful interpretation of the associated odds ratio (OR) and HR. To
account for differences in gender differences, the 3 tertiles were calculated independently
for males and females. The male mean PS + standard deviation, with minimum and
maximum (range), were 8.59 cm? ¢ 1.31, 5.45-10.47 cm? for tertile 1 (T1); 11.99 cm? + 0.80,
10.50-13.36 cm? for tertile 2 (T2); and 15.50 cm? £ 1.87, 13.37-21.08 cm? for tertile 3 (T3). For
females, measurements were 6.13 cm? £ 0.80, 4.20-7.22 cm? for T1; 8.04 cm? £ 0.51, 7.24-9.05
cm? for T2; and 10.68 cm? ¢ 1.61, 9.06-14,95 cm? for T3. Table 1 compares the 3 psoas tertiles
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WE QUANTIFY SARCOPENIA?

How CAN WE QUANTIFY SARCOPENIA?

FIGURE 1. Methodology for psoas measurements. A, Example patient without sarcopenia and within the third tertile for psoas size. B, Example patient with
sarcopenia and within the first tertile for psoas size.
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Measurements of the PS (a continuous variable) were divided into 3 equal tertiles to
provide a clinically meaningful interpretation of the associated odds ratio (OR) and HR. To
account for differences in gender differences, the 3 tertiles were calculated independently
for males and females. The male mean PS + standard deviation, with minimum and
maximum (range), were 8.59 cm? ¢ 1.31, 5.45-10.47 cm? for tertile 1 (T1); 11.99 cm? + 0.80,
10.50-13.36 cm? for tertile 2 (T2); and 15.50 cm? £ 1.87, 13.37-21.08 cm? for tertile 3 (T3). For
females, measurements were 6.13 cm? ¢ 0.80, 4.20-7.22 cm? for T1; 8.04 cm? £ 0.51, 7.24-9.05
cm? for T2; and 10.68 cm? ¢ 1.61, 9.06-14.95 cm? for T3. Table 1 compares the 3 psoas tertiles
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sarcopenia and within the first tertile for psoas size.

FIGURE 1. Methodology for psoas measurements. A, Example patient without sarcopenia and within the third sertile for pioas size. B, Example patient with

Measurements of the PS (a continuous variable) were divided into 3 equal tertiles to
provide a clinically meaningful interpretation of the associated odds ratio (OR) and HR. To
account for differences in gender differences, the 3 tertiles were calculated independently

for males and females. The male mean PS + standard deviation, with minimum and
maximum (range), were 8.59 cm? ¢ 1.31, 5.45-10.47 cm? for tertile 1 (T1); 11.99 cm? + 0.80,
10.50-13.36 cm? for tertile 2 (T2); and 15.50 cm? £ 1.87, 13.37-21.08 cm? for tertile 3 (T3). For
females, measurements were 6.13 cm? ¢ 0.80, 4.20-7.22 cm? for T1; 8.04 cm? £ 0.51, 7.24-9.05
cm? for T2; and 10.68 cm? ¢ 1.61, 9.06-14,95 cm? for T3. Table 1 compares the 3 psoas tertiles
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Survival Trends After Surgery for Spinal Metastatic
Tumors: 20-Year Cancer Center Experience

Robert J. Retheock, MO BACKGROUND: Over the last 2 decades, advances in systemic therapy have increased the

Orf Barzilal, MD -+ expected overall survival for patients with cancer. It is unciear whether the same survival
benefit has been conferred to patients requiring surgery for metastatic spinal disease.
OBJECTIVE: To examine trends in postoperative survival over 20yt period for patients
surgically treated for spinal metastatic disease.
METHODS: Data were obtained for 1515 patients who underwent surgery for metastatic

Daniel 5. Higginson, MO epidural spinal cord of tumor-related hanical instabiity.

Yoshiya Yamada, MD 1 overall survival was cakulated for all included patients using Kaplan-Meler methodology

Mark M. Bilsky, MO " froen date of surgery Lt death or last follow-up for those who were censored. Trends were

Hya Lauter, MD ©* analyzed using Cox proportional hazards modeling.
RESULTS: Patients with renal, breast, kung, and colon cancers experienced a statistically
significant improvement in survival over time based on the year of surgery (40%-100%
impeovement over the study period). whereas the overall survival trend for the entire
cohort did not reach statistical signicance (P = 12, median survival 071 yr, 95% CI
0.63-078). Patients presenting with synchronous metastatic disease had better survival
compared o those presenting with metachrancus disease (medin overall survivat 0.94
V50,63 yx. respectively; log-rank Pvaluse = 0000,
CONCLUSION: The postoperative survival among patients with spinal metastases has
Impeoved over the past 20 yr, particularly in patients with kidney, breast, lung, and colon
tUMOrs Metastatic 1o the spine. The observed survival improvement emphasizes the need
for long-term outcome consideration In treatment decisions for patients undergoing
surgery for spinal metastatic tumors.

KEY WORDS: Survival for spinal metaitaten, Trendh in Lurvil, Sepacation wuegery, Hybed theragy
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Survival Trends After Surgery for Spinal Metastatic
Tumors: 20-Year Cancer Center Experience

Robert J, Retheock, MO ** BACKGROUND: Over the last 2 decades, advances in systemic therapy have increased the
Ot Barsilal, MD ** expected overall survival for patients with cancer, It Is unciear whether the same survival
AnnoS. Relacg MPH 04 benefit has been conferred to patients requiring surgery for metastatic spinal disease
e OBJECTIVE: To examine trends in postoperative survival over  20-yr period for patients
surgically treated for spinal metastatic disease,
Adom M. Schmie, MO METHODS: Data were obtained for 1515 patients who underwent surgery for metastatic
Daniel 3. Higginson, MO epidueal spinal cord compression or tumor-refated mechanical instability. Postoperative
Yoshiya Yamada, MO overall survival was cakulated for allincluded patients using Kaplan-Meler methodology
Mark M. Bilsky, MO <" ey up for Trends were
fys Laufer, MO 0° analyzed using Cox proportional hazards modeling.
RESULTS: Patients with renal, beeast, kung. and colon cancers experienced a statistically
significart impravernent in survival over time based on the year of surgery (40%-100%
improvement over the study period). wheveas the overall survival trend for the entire
cohort did not reach statistical signicance (P = 12, median survival 071 yr, 95% CI
0.630.78). Patients presenting with synchonous metastatic disease had better survival
compared 1o those presenting with metachronous dbese (medien overall survivat 0.94
V5 063 yr, respectively; log-rank Pvalue = 00001
CONCLUSION: The postoperative survival among patients with spinal metastases has
Improved over the past 20 yr, particularly in patients with kidney, breast, lung, and colon
TUMOFS MEtastatit 1o the spine. survival the need
for kong-term outcome consideration In treatment decisions for patients undergoing
surgery for spirul metastatic tumors.

KEY WORDS: Surviealfor spinal metastases, Trendh . Sepacytion usgeey, ybed theespy
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* NEUROLOGY — 3/5 BLE
* ONCOLOGIC — UROTHELIAL CARCINOMA
* MECHANICAL STABILITY — SINS 13
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Table 2. Total Spinal Instability Neoplastic Score: Determination of
Seability.*

Score (Total = 0-18)

16 7-12 ) (3-18

Clinical categories Stable Potentially unstable Unstable
Binary saale Suble Current or potentially unstable = possible
surgical intervention

*Data adapted from Fischer et al”
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*Data adapted from Fischer et al”
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surgical intervention

*Data adapted from Fischer et al”
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PERSONALIZED THERAPIES

Gliomas
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‘Therapies matched
to patient tumor
characteristics

s ratio (OR) and HR. To
account for differences in gender differences, the 3 tertiles were calculated independently
for males and femates. The male mean PS ¢ standard deviation, with minimem and
maximum (range), were 8.59 e & 1.3, 5453047 cm? for tertile 1(T1); 11.99 cm?  0.80,
10.50-13.36 cnv? for  and 15.50 cm? 2 1,87, 13,372 for tertile 3 (T3). For
females, me: m? 2 0.80, 420-7.22 em for ?+0.51,7.24-9.05
om? for T2; L 3 psoas tertiles
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SPINE
JOURNAL
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Prospective validation of a clinical prediction score for
survival in patients with spinal metastases: the New
England Spinal Metastasis Score
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The New England Spinal Metastasis Score (NESMS)

NESMS characteristic
1. Modified Bauer Score

No visceral metastases (1 point)

Primary wmor is not lung cancer (1 point)

Primary tumor is breasi, renal, lymphoma
ormyeloma (1 Point)

Single skeletal metastasis (1 point)

Modified Baver Score <2

Modified Bauer Score >3

2. Ambulatory function
D i

Points assigned

Independent ambulator
3. Serum albumin
<35 g/dL

23.5g/dL

Unadjusted patient mortality at 6-months, |-year and overall by New England Spinal Metastasis Score (NESMS) designation

6-month mortality (%)

1-year mortality (%)

Overall mortality (%)

23 (85)
26 (63)
20(27)

4 (10)

27 (100)  twmm

32(78)
35(48)
6(15)

27 (100)
34 (83)
44 (60)
12 (30)
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Spinal Laser Interstitial Thermal Therapy: A Novel

Alternative to Surgery for Metastatic Epidural
Spinal Cord Compression

BACKGROUND: Although surgery followed by radiation effectively treats metastatic
epidural compression, the ideal surgical approach thould enable {ast recovery and rapid
Institution of radiation and systenvc therapy directed at the primary tum:
ORJECTIVE: To assess spinal laser interstitial thermotheragy (SLITT) as an akemative to
surgery monitored in real time by thermal magnetic resonance (MA) images.
METHOODS: Patients referred for spinal metastasis without motor deficks undeswent
MA-guided SLITT, followed by stereotactic radiosurgery. Chnical and radwological data
were gathered prospectively, sccording to routine peactice.
RESULTS: MR imaging-guided SLITT was performed on 19 patients with metastatic
epidural compression, No procedures were discontinued because of technical difficul
tes, and N0 permanent newrological injuries occurmed. The median follow-up duration
wa 28 weeks (range 10-04 weeks). Systemic therapy was not intesrupted to perform
the procedures. The mean preoperative visual analog scale scores of 472 (SO = 0.67)
decreased to 256 (SO = Q71, P = 043) &t 1 month and remained improved from
baseline at .25 (SO = 0.75, # = 021) 3 months after the procedure. The preoperative
mean £Q-5D index for quality of ife was 0.67 (S0 = 0.07) and remained without sig-
nificant change at 1 month 0.79 (SO = 0.06, 2 = 317) and impeoved at 3 months 0.83 (SO
= 0,06, P = 04) after SLITT. Follow-up MR imaging after 2 months revealed significant
decompression of the neural component in 16 patients. However, 3 patients showed
progression at follow-up, 1 was treated with surgical decompression and stabiization
and 2 were treated with repested SUTT.

SUTT can be both a feasible and safe aternative 10 separation
surgery in carefully selected cases of spinal MEtAsTAtc tumor epidural COMpression.
KEY WORDS: Lases vtaristisl themcthecspy, Soparston wrgery. Sguna meeartaun, Tochepe
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Spinal Laser Interstitial Thermal Therapy: A Novel
Alternative to Surgery for Metastatic Epidural
Spinal Cord Compression

BACKGROUND: Although surgery follkowed by radiation effectively treats metastatic
epidural compresyion, the ideal surgical approach thould enable fast secovery and rapid
Institution of radiation and systenvc therapy directed at the prim.

ORJECTIVE: To assess spinal laser interstitial thermotherapy (SUITT) 4y S kemative to
surgery monitored in real time by thermal magnetic resonance (MR) im:

METHOOS: Patients referred for spinel metamtasts wlvout motor defion underwent
M&-guided SLITT, followed by stereotactic radiosurgery. Cinical and radiological data
were gathered prospectively, sccording to routine peactice.

RESULTS: MR imaging-guided SLITT was performed on 19 patients with metastatic
epidural compression. No procedures were discontinued because of technical difficut
s, 30 00 permanent newrological injuries occurred. The median follow-up duration
was 28 weaks (fange 10-64 weeks). Systemi therapy was not interrupted to perform
the procedures. The mean preoperative visual analog scale scores of 472 (S0 = 0.67)
decreased to 256 (SO = 071, # = 043) at 1 month and remaned Improved from
baseline at 325 (5D = 075, = 021) 3 months after the procedure. The preoperative
mean EQ-5D Index for quality of ife was 0.67 (50 = 0.07) and remained without sig-

progression at follow-up, 1 was treated with surgical decompression and stabiization
and 2 wese treated with repeated SUTT,

CONCLUSION: MR guided SUTT can be both a feasible and safe aternative 10 separation
surgery in carefully selected cases of spinal MELASTALC tumor epidiural COMPression.

KEY WORDS: Lasr mtareas tharmashecspy, Soparscm wrgery, Sl mesattaun, Tochewoe

Neomryery TRS7)-503, 2004

Spinal Laser Interstitial Thermal Therapy: A Novel

Alternative to Surgery for Metastatic Epidural
Spinal Cord Compression

BACKGROUND: Although surgery followed by radiation effectively treats metastatic

epidural compression, the ideal surgical approach thould enable fast recovery and rapid

Institution of radiation and systenvc therapy directed at the primary tumor.

ORJECTIVE: To assess spinal laser interstitial thermotherapy (SLITT) as an akemative to
ages.

RESULTS: MR imaging-guided SLITT was performed on 19 patients with metastatic
epidural compression. No procedures were discontinued because of technical difficul
s, 30 00 permanent newrological injuries occurred. The median follow-up duration
wan 28 weeks (range 10-64 weeks). Systemic therapy was not intesrupted to perform
the procedures. The mean preoperative visual analog scale scores of 472 (S0 = 0.67)
decreased to 256 (SO = 071, # = 043) at 1 month and remaned Improved from
baseline at 325 (SO = 075, # = 021) 3 months after the procedure. The preoperative
mean EQ-5D Index for quality of ife was 0.67 (SO = 0.07) and remained without sig-
nificant change at | month 0.79 (SO = 0.06, £ = 317) and impeoved at 3 eonihs 083 (50
= 0,06, P = 04) after SLITT. Follow-up MR imaging after 2 months revealed significant
decompression of the neural component in 16 patients. However, 3 patients showed
progression at follow-up, 1 was treated with surgical decompression and stabiization
and 2 weve treated with repested SUTT,

CONCLUSION: MR guided SUTT can be both a feasible and safe aternative 10 separation
surgery in carefully selected caies of spinal MELASTALC tUMor epidiural COMPreRsion.
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Journal of Neuro-Oncology (2022) 157:277-283
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TOPIC REVIEW

REVIEWS

Evolution of surgical treatment of metastatic spine tumors

Patricia Zadnik Sullivan' © - Tianyi Niu' - Jose Fernandez Abinader’ - Sohail Syed' - Prakash Sampath’ - Paradigm changes in spine surgery
Albert Telfeian' - Jared Fridley' - Petra Klinge' - Joaquin Camara’' - Adetokunbo Oyelese’ - Ziya L. Gokaslan' —€

volution of minimally invasive techniques

Zachary A

Received: 31 December 2021 / Accepted: 4 March 2022 / Published online: 20 Maech 2022
© The Author(s), under exclusive licence 1o Springer Science+Business Media, LLC, part of Springer Nature 2022

Ave

Abstract

Purpose The treatment of cancer has transformed over the past 40 years, with medical oncologists, radiation oncologists
and surgeons working together to prolong survival times and minimize related bidity. With each adv 5
the risk-benefit scale has been calibrated to provide an accurate assessment of surgical hazard. The goal of this review is
to look back at how the role of surgery has evolved with each new medical advance, and to explore the role of surgeons in
the future of cancer care

Methods A literature review was conducted, highlighting the key papers guiding surgical management of spinal metastatic
lesions.

Conclusion The roles of surgery, medical therapy, and radiation have evolved over the past 40 years, with new advances
requiring complex multidisciplinary care.
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CAN SURGERY EVER INFLUENCE THE METASTATIC POTENTIAL OF CANCER?
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ASIAN SPINE JOURNAL
l Clinical Study { !

Single-Stage Posterior Approach for the En Bloc
Resection and Spinal Reconstruction of T4
Pancoast Tumors Invading the Spine

Zhi Wang"', Van Tri Truong*', Moishe Liberman’, Fidaa Al Shakfa',
Sung:Joo Yuh', Stephan Adamour Soder™, James Wu'"*, Tarek Sunna®’,
Emilie Renaud-Charest', Ghassan Boubez', Daniel Shedid*
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Assessing the Impact of a Sacral Resection on [
Morbidity and Survival After Extended Radical
Surgery for Locally Recurrent Rectal Cancer

Milne, Tony BSc’; Solomon, Michael ). MBBCH(Hons), MSc, FRACS™"; Lee, Peter MBBS, BSc, FRACS'; Young,
Jane M. MBBS, MPH, PhD, FAFPHM"; Stalley, Paul MBBS(Hon) FRACS, FAOrthAY; Harrison, James D. MPH,
PhD"

riginal Article | Published: 09 January 2019
En Bloc Resection with Partial Sacrectomy Helps to
Achieve Ro Resection in Locally Advanced Rectal
Cancer, Experience from a Tertiary Cancer Center

Nizamudheen M. Pareekutty, Satheesan Balasubramanian &, Sachin Kadam, Dipin Jayaprakash,

Basavaraj Ankalkoti, Sangeetha Nayanar, Geetha Muttath & Bindu Anilkumar

Indian Journal of Surgical Oncology 10, 141-148 (2019) | Cite this article
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Journal of ORIGINAL ARTICLE
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Long-Term Outcome after En Bloc Resection of
Non-Small-Cell Lung Cancer Invading the Pulmonary
Sulcus and Spine

Stéphane Collaud, MD, MSc,* Thomas K. Waddell, MD, PhD,* Kazuhiro Yasuficku, MD, PhD,*
Andrew F Pierre, MD, MSc,* Gail E. Darling, MD,* Marcelo Cypel, MD, MSc,*

Yoga R. Rampersaud, MD. 1 Stephen J. Lewis, MD, MSc, } Frances A. Shepherd, MD,}
Natasha B. Leighl, MD, MSc,} John Cho, MD, PhD,§ Andrea Bezjak, MD, MSe.§

Ming Sound Tsao, MD, | Shaf Keshavjee, MD, MSc,* and Marc de Perrot, MD, MSc*
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CHONDROMYXOID FIBROMA

Arch Orthop Trauma Surg (2000) 120:42-47

ORIGINAL ARTICLE

H. R. Diirr - A. Lienemann - A. Nerlich
B. Stumpenhausen - H. J. Refior

Chondromyxoid fibroma of bone

Chondromyxoid Fibroma: First Report of
Occurrence of This Tumor in Vertebral Column

olume 25, Issue 11, 1 November 1955, Pages

CASE REPORT

Chondromyxoid fibroma of the lumbar spine: case report
and literature review
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" FOCUS

Osteoblastomas of the spine: a comprehensive review

Michael A. Galgano, MD,' Carlos R. Goulart, MD," Hans twenofu, MD, Lawrence S. Chin, MD/
William Lavelle, MD, and Ehud Mendel, MO*

Depariments of ‘Neurlogical Sunery and Orfopedics, Siate Universiy of New York, Upstate Medical | ty, Syracuse,

New York, and Depariments of ‘Newviogcal Surpery and P hio Stais Universty Wemer Certe, Cohmbes,
Ono

Osteobiasiomas % prmary bone tumors with an affndy or e spine. They typically imvoly
ahough exiension rough Be padicies intd 1he veriebral body & nat uncommen. Hisiolog
finguishable o csteoid ostomas. Howaver, Bene are different varants of ostacbiastomas, with the more agyressive
efiraion, and epdural exdension. A bone scan s Be most
obiastomas. These 0sseous reoplasms useally present n the
ich i ifficult to locaize. Al imes, they can present wih a pant scoiioss,
fastoma is resected in 3 tmaly fashion. Neurological mandestafions such as radios-
opatty do ooour 28 well, most commonly when here s mass effect on nerve malts or e spinal cond
iment imvolves surgical intervention. Curetiage has been a sungical option, though marged
s esacton are poo e 1 radoierapy and chamoherapy are gaosraly net
hough soms have advocated Beir s agyresshe surgical maneuvers of with resiual mox. by
o, e auhors have amed 1 systematicaly review the Rerakure and ko put frth an exdensive, comprehen-
sive overview of ths
s orgoiabe 0 3T20%

KEYWORDS osiscbiastoma; spine; neurosungery, en bloc resection; primary spine bumors
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seen, involves an expansile lesion with a multitude of small
calcifications and a prominently sclerotic rim (Fig. 1).

The most aggressive variant displays an expansile pat-
tern, with matrix calcifications, cortical bone destruction,
and paravertebral and epidural extension.

Technetium-99 bone scanning reveals avid uptake at
the site of the lesion."™ Bone scintigraphy is the most
sensitive radiographic scan for osteoblastomas ™ They
display an intermediate to low signal on Tl-weighted

hted MRI depicts an intermedi-
variable enhancement pattern has
“ The reactive area surrounding the
osteoblastoma often enhances on MRI, which may con-
found the interpreted boundaries of the lesion." A “flare
phenomenon” has been described in spinal osteoblasto-
‘mas. These osseous tumors have the potential to cause a
diffuse reactive inflammatory response within adjacent
verfebrae, surrounding paraspinal soft tissues, and ribs
Within proximity. This radiographic appearance can be
Somewhat confusing to the radiographic examiner, who
may interpret these tumors as entities such as Ewing’s
sarcoma or lymphoma.*! Adjacent bone remodeling at the
level of the articular facet may present as facet hypertro-
phy. This may be a secondary inflammatory reaction to
the osteoblastoma.™

125



UNC Lineberger Cancer Network Presented on 4/24/24

251

252

For Educational Use Only 126



UNC Lineberger Cancer Network Presented on 4/24/24

253

ENNEKING BENIGN STAGE | ENNEKING BENIGN STAGE Il ENNEKING BENIGN STAGE Il

* LATENT AND INACTIVE * SLOW GROWTH OF TUMOR * FASTER GROWTH OF THE TUMOR
* CAPSULE SURROUNDS THE LESION * CAPSULE IS THINNER * INVADES THE EPIDURAL SPACE OR PERI-VERTEBRAL REGION
* REACTIVE TISSUE SURROUNDS THE TUMOR * CAPSULE IS VERY THIN

* WIDER REACTIVE ZONE
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Osteoblastomas of the spine: a comprehensive review

tion. This was later followed by a total resection of the re-
maining lesion via an approach using the natural corridor
between the sternocleidomastoid muscle and the carotid
sheath. An expandable cage was used for anterior column
support.*”

The Enncking system for benign osseous tumors has
been used for staging osteoblastomas.** The radiographic
appearance of the tumor margins is the basis of this classi-
fication scheme. The 3 stages are defined as latent, active,
and aggressive. In 2012, Boriani et al. described a more
detailed staging system
tomas i S
a foundation.” Boriani et al. described Stage 2 osteoblas-
tomas as displaying a combination of lytic and sclerotic
changes, with well-defined borders. These osteoblastomas
resemble osteoid osteomas, with the lytic region on the
periphery of an ossified core. Stage 2 osteoblastomas do
not invade the surrounding soft tissues. Stage 3 lesions are
entirely osteolytic. They erode the cortical bone margins,
can enter the spinal canal, and infiltrate soft tissues. The
stage of the tumor plays a significant role in the surgical
decision-making process. Complete marginal resection
should be undertaken for Enneking Stage 1 and 2 le-
sions. Stage 3 lesions generally require a more extensive
resection to ensure that any soft-tissue involvement 1s ex-
Cised.™ 77 Preoperative embolization of feeding vessels
may be necessitated for hypervascular osteoblastomas
(Fig. 5). An intraoperative bone scan can be used to ensure
that total excision of the lesion has taken place.*

no, Michael A., et al. “Osteoblastomas of the spine: a comprehensive review.”

Neurosurgical focus. 2016 Aug;41(2):E4. doi: 10.3171/2016.5.FOCUS16122
https://pubmed.ncbi.nim.nih.gov/27476846/
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Laminopedicular Osteotomy for En-bloc

Resection of Posterolateral Thhoracic
Osteoblastoma: Technical Note
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INOVATIONS AND TECHNIQUES

Applications of Carbon Fiber Instrumentation in
Spinal Oncology: Recent Innovations in Spinal
Instr ion and 2-Di i 1 1 i
Operative Video

BACKGROUND: The management of sl ancology recesstates & multimadal ap-

TAITIoN Go%e MTENUIEON, Wi INNANE both Gisease MONBONNG and dsease Treat

et retpectvely

ORIECTIVE: To demonsirate the faasbity of an improved Bromutensl imchant. that

proces structura wabiy, whie sl for dinease Montonng and tertment in

spnal oncelogy patients

METHOOS: From Febnary 2021 19 September 2021, 3 patients with spinal oncologic

deformity requiring resection and posterior spinal stabdization underment fucion with

ebyeer ether hetore Carbon her i 5 a8 3 ingle academic sUnAon.

RESULTS: Patiert ages ranged from 23 10 74 years imean: 447 years). A3 patients

sl het. They pobyets

od There

were 70 doral tears.
treatient, Postopecative yrveilance revesled Grons total fesection of the targeted tumar
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Applications of Carbon Fiber Instrumentation in Spinal Oncology: Recent Innovations in
Spinal Instrumentation and 2-Dimensional lllustrative Operative Video
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Surgical treatment of aggressive vertebral hemangiomas Surgical NCUI‘O]Ogy International
N Nancy I, Eprieia, M. Chal Prodessor of Neussioghal Sergory. Schod of

Viren S. Vasudeva, MD,' John H. Chi, MD, MPH,'* and Michae! W. Groff, MD"*

Review Article
Surgical management of symptomatic vertebral
hemangiomas: A case report and literature review

Harman Chopra', Haydn Hoffman', Timothy E. Richardson’, Michael A. Galgano
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wwwsurgicalneurologyint.com )
Surgical Neurology International
< scientificScholar* e b Chiel: Nascy K. Fpetn, M1, Chinkal Pradoener of Newsrdogica Sy, Schd of SN

[

Open Access.

Techmical Notes
C2 quad-screws facilitate 4-rod fixation across the
cervico-thoracic junction

Clarke 1. Cady-McCrea.
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Osteochondroma
Aneurysmal Bone Cyst (ABC)
Hemangioma

Osteoid osteoma
Osteoblastoma
Chondromyxoid fibroma
Giant Cell Tumor

Osteogenic sarcoma
Ewing’s sarcoma
Plasmacytoma / Myeloma
Chordoma

Chrondrosarcoma
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What is the ideal treatment to induce an oncological cure or prolonged
.- cisease-free intervals in patients with malignant primary bone tumors
(ie. sacral chordoma)?
Nobody has responded yet.
Hang tight! Responses are coming in.
‘. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -
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Method of Resection Correlates
Strongly with Disease-Free Survival

Bonani et al, SPINE 21:1569-1577, 1996
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Images of Dr. Ziya Gokaslan
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SPINE Operative Technique

Three-Level En Bloc Spondylectomy for Chordoma

Michelle J. Clarke, MO* BACKGROUND: En bloc resection of spinal and sacral chordomas may convey a survival
Wesley Msu, MD} benefit. However, these procedures often are complex and require the surgeon to plan
1an Suk, BSc, MBCS a procedure that results in negative tumor margins, protects vital neurovascular
Edward McCarthy, MO§ structures, and concludes with a viable biomechanical reconstruction.
PRt OBJECTIVE: We present a case of a 3devel en bloc lumbar spondylectomy and
Daniel M. Schubba, MD! st

5 METHODS: A case of a 45-year-oid woman with biopsy-proven exophytic L4 chordoma
ANl Bydan, 800 is presented. The patient underwent successful L34S en bloc spondylectomy and
Reza Yassari, MD: reconstruction over 3 stages.

Timothy F. Witham, MO RESULTS: The patient did well following the procedure, and was neurologically intact at
Ziya L Gokastan, MD? 6-week follow-up.

Jean-Paul Wolinsky, MO CONCLUSION: Three-level en bloc spondylectomy with lumbopelvic reconstruction is
a challenging yet feasible procedure.

KEY WORDS: Chosdoma, Co rction £n bloc spondylectonmy, Spine tumee

Newrcuargey 68100 Supps

Images of Dr. Ziya Gokaslan & Dr. lan Suk
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Diagnosis
A: Sacrum, partial sacrectomy
- Chordoma, conventional type (8.3 cm).
- Tumor is 0.1 cm from the closest anterior and proximal soft
tissue margins and 0.1 cm from the proximal bone margin.
- Distance of tumor from the remaining margins include: 1.5
cm from the posterior soft tissue margin and 1.6 cm from the
right and left lateral soft tissue margins.
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Diagnosis

A: Sacrum, partial sacrectomy
- Chordoma, conventional type (8.3 cm).

- Tumor is 0.1 cm from the closest anterior and proximal soft
tissue margins and 0.1 cm from the proximal bone mar in

- Distance of tumor from the remaining margins include:

cm from the posterior soft tissue margin and 1.6 cm from the
right and left lateral soft tissue margins.
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Skeletal Radiology (2020) 49:1345-1358
https//doi.org/10.1007/500256-020-03449-1

REVIEW ARTICLE

Radiological findings of denosumab treatment for giant cell tumours
of bone

Kirsten van Langevelde ' - Catherine L. McCarthy'

Received: 10 February 2020 /Revised: 8 April 2020 / Accepted: 13 April 2020 / Published online: 26 April 2020
© The Author(s) 2020
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DENOSUMAB TREATMENT
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INTRADURAL SPINAL TUMORS

INTRADURAL EXTRAMEDULLARY INTRADURAL INTRAMEDULLARY

* Ependymoma

* Meningioma . .
* Pilocytic Astrocytoma

* Schwannoma
* Hemangioblastoma

* Cavernoma

* Neurofibroma

* Dermoid / Epidermoid
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INTRADURAL EXTRAMEDULLARY

* Meningioma

=——— ¢ Schwannoma
* Neurofibroma
* Dermoid / Epidermoid
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TABLE 1

Classification of benign nerve sheath tumors

Classification

intraspinal tumor, < 2 vertebral segments in length; a:

intradural; b: extradural.

intraspinal tumor > 2 vertebral segments in length

(giant tumor)

intraspinal tumor w/ extension into nerve root foramen
intraspinal tumor w/ extraspinal extension (dumbbell
tumors): a: extraspinal component << 2.5 cm:

b: extraspinal component > 2.5 c¢m (giant tumor)
tumor w/ erosion into the VBs (giant invasive tumor),
lat & posterior extentions into myofascial planes

Togral, Guray, et al. “Incidentally diagnosed giant invasive sacral schwannoma: Its clinical features and surgical
management without stability.” Neurosciences Journal July 2014, 19 (3) 224-228.
https://nsj.org.salcontent/19/3/224/tab-figures-data

357

SCHWANNOMAS

* PURE EXTRADURAL
* PURE INTRADURAL

* HYBRID (IE. DUMBBELL)
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tropleural

Guridanc

www.surgicalneurologyint.com { ]

Surgical Neurology International SN I
o

8 ScientificScholar ®

Edie
M

Video Abstract
Surgical technique: Posterior retropleural thoracotomy
for resection of a T10 dumbbell schwannoma

Disep L Ojukwu', Brandon M. Wilkinson’, Timothy Dawson, II', Michael A. G:
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wive— This tumor is located in 3 different anatomic compartments:

True

False

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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VIDEO

Technical nuances for the resection of cervical dumbbell
schwannomas

Brandon M. Wilkinson, MD,' Disep I. Ojukwu, MD, MBA, MPH,? Timothy Dawson I, BS,?
Cheerag Upadhyaya, MD, MBA, MSc,’* and Michael A. Galgano, MD*?

‘Department of Neurosurgery, SUNY Upstate Medical University, Syracuse, New York; :St. George's University, School of
Medicine, Great River, New York: and *Department of Neurosurgery, Universay of North Carolina, Chapel Hill, North Carolina

The majority of spinal nerve sheath tumors are within the intradurallextrameduliary compartment. A subset of these
tumors develop extraforaminal components that gradually expand into potential spaces. Herein, the authors provide a 20
video demonstrating the technical nuances concerning resection of cervical dumbbell schwannomas with extraspinal ex-
tension. Although nerve sheath tumors with large extraforaminal extension are often associated with complications and
pose unique ges to surgeons, i exposure with intradural exploration allows for gross-total resection
and nerve root preservation, without need for adjuvant The use of it d, p gl
cal monitoring, Doppler imaging, and surgical ques aided to ¢

The video can be found here: hitps:/istream.cadmore. media/r10.3171/2023.7.FOCVID2361

hitps:thejns org/dol/abs/10.3171/2023.7.FOCVID2361

KEYWORDS cervical schwannomas; intradural tumors; intraoperative surgical video; neurosurgery; spine
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Brandon M. Wilkinson, MD,' Disep I. Ojukwu, MD, MBA, MPH,? Timothy Dawson I, BS,?
Cheerag Upadhyaya, MD, MBA, MSc,® and Michael A. Galgano, MD*?

‘Department of Neurosurgery, SUNY Upstate Medical University, Syracuse, New York; *St. George's University, School of
Medicine, Great River, New York; and *Department of Neurosurgery, Universiy of North Carolina, Chapel Hill, North Carolina

The majority of spinal nerve sheath tumors are within the intradurallextrameduliary compartment. A subset of these
tumors develop extraforaminal components that gradually expand into potential spaces. Herein, the authors provide a 20
video demonstrating the technical nuances concerning resection of cervical dumbbell schwannomas with extraspinal ex-
tension. Although nerve sheath tumors with large extraforaminal extension are often associated with complications and
pose unique ges o surgeons, i exposure with intradural exploration allows for gross-total resection
and nerve root preservation, without need for adjuvant The use of it d, p

cal monitoring, Doppler imaging, and surgical aided to

The video can be found here: hitps:/istream.cadmore. media/r10.3171/2023.7.FOCVID2361

hitps:Athejns. org/doabs/10.3171/2023.7.FOCVID2361

KEYWORDS cervical schwannomas; intradural tumors; intraoperative surgical video; neurosurgery; spine
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Medicine, Great River, New York: and *Department of Neurosurgery, Universay of North Carolina, Chapel Hill, North Carolina
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Medicine, Great River, New York; and *Department of Neurosurgery, Universiy of North Carolina, Chapel Hill, North Carolina
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video demonstrating the technical nuances concerning resection of cervical dumbbell schwannomas with extraspinal ex-
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Neurosurg Focus Video 52 V14, 2023

Technical nuances for the resection of cervical dumbbell

schwannomas

Brandon M. Wilkinson, MD,' Disep I. Ojukwu, MD, MBA, MPH,? Timothy Dawson I, BS,?

Cheerag Upadhyaya, MD, MBA, MSc,* and Michael A. Galgano, MD*?

Department of Neurosurgery, SUNY Upstate Medical University, Syracuse, New York; “St. George's University, School of
Medicine, Great River, New York: and *Department of Neurosurgery, Universay of North Carolina, Chapel Hill, North Carolina

The majority of spinal nerve sheath tumors are within the intraduraliextramedullary compartment. A subset of these
tumors develop extraforaminal components that gradually expand into potential spaces. Herein, the authors provide a 20
video demonstrating the technical nuances concerning resection of cervical dumbbell schwannomas with extraspinal ex-
tension. Although nerve sheath tumors with large extraforaminal extension are often associated with complications and
pose unique challenges to surgeons, circumferential exposure with intradural exploration allows for gross-total resection

and nerve root preservation, without need for adjuvant treatments. The use of ir

ve ultrasound physiolog

cal monitoring, Doppler imaging, and meticulous surgical techniques aided to circumvent complications.

The video can be found here: hitps:/istream.cadmore.media/r10.317172023.7.FOCVID2361

hitps:thejns org/dol/abs/10.3171/2023.7.FOCVID2361

KEYWORDS cervical schwannomas; intradural tumors; intraoperative surgical video; neurosurgery; spine
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A Case Series of Surgically Treated Spinal Dumbbell
Tumors of Critical Parent Nerve Roots: To Cut or
Not to Cut?

tumcen prevent challenging Cates, mith mther an ncomplece
tumor resection of a need to 100ts.

OJICTIVE: To determine the incidence of postoperative neurological deficts after
amputating the parent nerve root

METHODS:
1heet TUMOrs with & reported amgunation of the Functional relevant pareet nerve roots
C5-Thi and L3-St

RESULTS: Ar

deteriontion occurred in 4 patients (197%). Mast patients recovered o the preoperative
feved at

NEUROSURGICAL

s

Council (WRC) scale of 475 for deltoid weakness. The majority of tumons
328, %

of patients. Neuropathic pain was reported in one thied of the patients during the long-
‘verm follow-wp.

CONCLUSION: Amgratating critical parent nerve socts during the dumbbell tumor sesec
tions seems 10 result in 2 low incidence of postoperative mosor deficits and may offer
an acceptable sscrfice n otherwise cely Incompletely rrectable dumbbed tumors. The
cross-nnervation of nesghboring nerve roots and it probably, per-se-reduced function-
aley

KEY WORDS: Functionsl sevant nerve w0t Schmmannoma, Oumbibed iamer
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CASE SERIES

A Case Series of Surgically Treated Spinal Dumbbell
Tumors of Critical Parent Nerve Roots: To Cut or
Not to Cut? —
——

present challensing cases, with either an incomplete
roots.

UM resection of a need to

OBJICTIVE: To determine the incidence of postoperative neurological deficts after
amputatieg the parent nerve rot.

METHOOS:
Sheet TUMOrs With & reported amgunation of the FUnconal relevant prent neve roots
C5Thi and L3-St

RESULTS: Among

deterioration occurred in 4 patients (19%). Mast patients recovered o the preoperative
fevel

NEUROSURGICAL
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*
Counc (MAC) scale of 45 for delioid weakness. The majority of tumors : -
328.6% L5 19%) VIDEO

9

of patients. Neuropathic pain was reported in one thed of the patients during the bong-
term follow-vn.

e © e imliddaned i my it Technical nuances for the resection of cervical dumbbell

an acceptable sacrifice in otherwise cely incompiletely revectable dumbbedl tumors. The schwannomas

Cross-nnenvation of neGhborng nerve roots and s, probably, per-se-reduced function-

e Brangon M. Wikingsn, MO Disep L Ofvkows, MO, MBA, MPH, Timsthy Drwion I, B5.*
Cheerag Upadiyeys, MO, MEA MSc.'and Michaet A Gakgans, WO
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PRESERVATION OF BIOMECHANICALLY RELEVANT STRUCTURES

COMPROMISING THE EXTENT OF TUMOR RESECTION
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