Journal Pre-proof

THE
Guideline summary review: An evidence-based clinical guideline for SPINE
the diagnosis and treatment of adults with osteoporotic vertebral ]9‘9”&[}]&1;

compression fractures

Charles H. Cho MD, MBA , Steven W. Hwang MD ,

Daniel J. Mazanec MD , John E. O'Toole MD, MS ,

William C. Watters Ill MD, MMS, MS ,

Thiru M. Annaswamy MD, MA , Allan L. Brook MD, FSIR, FACR ,
David S. Cheng MD , Sean D. Christie MD, FRCSC, FAANS ,
Zachary A. Cupler DC, MS , Dennis E. Enix DC, MBA ,

Marjorie Eskay-Auerbach MD, JD , Justin M. Goehl DC, MS ,

G. Alexander Jones MD , Piyush Kalakoti MD ,

Manish K. Kasliwal MD, MCh , Niranjan U. Kavadi MD, FAAOS ,
Cumhur Kilincer MD, PhD , Justin M. Lantz DPT ,

Gazanfar Rahmathulla MD, MBBS , Tom Reinsel MD ,

K. Aaron Shaw DO, Ahmed Shawky Abdelgawaad MD, MHBA ,
Amy M. Skuteris MS, RDN , Jeffrey A. Stone MD, FACR,
Andrea L. Strayer PhD, ARNP, CNRN , Andrew N. Vo MD

Pll: S$1529-9430(25)00066-X

DOI: https://doi.org/10.1016/j.spinee.2025.01.016

Reference: SPINEE 59449

To appear in: The Spine Journal

Received date: 23 October 2024

Revised date: 19 December 2024

Accepted date: 9 January 2025

Please cite this article as: Charles H. Cho MD, MBA , Steven W. Hwang MD
Daniel J. Mazanec MD , John E. O'Toole MD, MS , William C. Watters Ill MD, MMS, MS ,
Thiru M. Annaswamy MD, MA , Allan L. Brook MD, FSIR, FACR, David S. Cheng MD ,
Sean D. Christie MD, FRCSC, FAANS, Zachary A. Cupler DC, MS, Dennis E. Enix DC, MBA ,
Marjorie Eskay-Auerbach MD, JD , Justin M. Goehl DC, MS , G. Alexander Jones MD ,
Piyush Kalakoti MD , Manish K. Kasliwal MD, MCh , Niranjan U. Kavadi MD, FAAOS ,
Cumhur Kilincer MD, PhD , Justin M. Lantz DPT , Gazanfar Rahmathulla MD, MBBS ,
Tom Reinsel MD , K. Aaron Shaw DO , Ahmed Shawky Abdelgawaad MD, MHBA ,

Amy M. Skuteris MS, RDN , Jeffrey A. Stone MD, FACR, Andrea L. Strayer PhD, ARNP, CNRN,
Andrew N. Vo MD , Guideline summary review: An evidence-based clinical guideline for the diagnosis
and treatment of adults with osteoporotic vertebral compression fractures, The Spine Journal (2025),
doi: https://doi.org/10.1016/j.spinee.2025.01.016

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

Downloaded for Anonymous User (n/a) at Duke University from ClinicalKey.com by Elsevier on March 28, 2025.
For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.


https://doi.org/10.1016/j.spinee.2025.01.016
https://doi.org/10.1016/j.spinee.2025.01.016

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

(©) 2025 Published by Elsevier Inc.

Downloaded for Anonymous User (n/a) at Duke University from ClinicalKey.com by Elsevier on March 28, 2025.
For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.



Journal Pre-proof

Guideline summary review: An evidence-based clinical guideline for the diagnosis and treatment

of adults with osteoporotic vertebral compression fractures

Authors:

Charles H. Cho, MD, MBA*?

Steven W. Hwang, MD"

Daniel J. Mazanec, MD°

John E. O'Toole, MD, MS®

William C. Watters, 111, MD, MMS, MS*
Thiru M. Annaswamy, MD, MA'

Allan L. Brook, MD, FSIR, FACR?

David S. Cheng, MD"

Sean D. Christie, MD, FRCSC, FAANS'
Zachary A. Cupler, DC, MS' Downloaded for Anonymous User (n/a) at Duke University f
Dennis E. Enix, DC, MBAK For personal use only. No other uses without permission.
Marjorie Eskay-Auerbach, MD, JD'

Justin M. Goehl, DC, MS™

G. Alexander Jones, MD"

Piyush Kalakoti, MD°

Manish K. Kasliwal, MD, MCH?

Niranjan U. Kavadi, MD, FAAOS*

Cumhur Kilincer, MD, PhD'

Justin M. Lantz, DPT®

Gazanfar Rahmathulla, MD, MBBS'

Tom Reinsel, MD"

K. Aaron Shaw, DO"

Ahmed Shawky Abdelgawaad, MD, MHBA"
Amy M. Skuteris, MS, RDN*

Jeffrey A. Stone, MD, FACRY

Andrea L. Strayer, PhD, ARNP, CNRN*
Andrew N. Vo, MD*



Journal Pre-proof

*Corresponding Author:

Charles H. Cho, MD, MBA

Department of Radiology, Mass General Brigham
75 Francis Street

617-732-7260

charles.cho@bwh.harvard.edu

Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA
Shriners Children’s Philadelphia, Philadelphia, PA, USA

c Cleveland Clinic, Cleveland, OH, USA

d Rush University Medical Center, Chicago, IL, USA

e University of Texas Medical Branch, Houston, TX, TSA

f Penn State Health Milton S. Hershey Medical Center and Penn State College of
Medicine, Hershey, PA, USA

g Montefiore Medical Center, Bronx, NY, USA

h VA Long Beach Healthcare System, Long Beach, CA, USA

i Dalhousie University and Nova Scotia Health, Halifax, NS, Canada
j Butler VA Health Care System, Butler, PA, USA

Kk St. Louis, MO, USA

I Tucson, AZ, USA

m Dartmouth Health, L_ebanon, NH, USA

n Endeavor Health, EImhurst, IL, USA

o 9

Downloaded for Anonymous User (n/a) at Duke University f
For personal use only. No other uses without permission.

0 Johns Hopkins Bloomberg School of Public Health, Johns Hopkins University,
Baltimore, MD, USA; Department of Surgery, Yale School of Medicine, New Haven, CT, USA
p University Hospitals Cleveland Medical Center/Case Western Reserve University,
Cleveland, OH, USA

q Oklahoma City VA Medical Center, Department of Orthopedic Surgery University of
Oklahoma Health Sciences, Oklahoma City, OK, USA

r Trakya University Faculty of Medicine, Neurosurgery Department, Edirne, Turkey

S Division of Biokinesiology and Physical Therapy, Department of Family Medicine,
University of Southern California, Los Angeles, CA, USA



Journal Pre-proof

t Mayo Clinic Health System, W1, Eau Claire, WI, USA

u Cincinnati VA Medical Center, Cincinnati, OH, USA

v Children's Mercy Kansas City, Kansas City, MO, USA

w Spine Center, Helios Hospitals Erfurt, Erfurt, Germany; Department of Orthopedics and
Trauma, Assiut University Hospitals, Assiut, Egypt

X North American Spine Society, Burr Ridge, IL, USA

y Mayo Clinic Florida, Jacksonville, FL, USA

z Department of Neurosurgery, Carver College of Medicine, University of lowa, lowa
City, 1A, USA; VA Quality Scholar, VA lowa City Healthcare System, lowa City, 1A, USA

aa Orthopaedic Associates of Wisconsin, Pewaukee, WI, USA

Funding disclosure(s) statement: Development of this guideline was funded in its entirety by
the North American Spine Society (NASS). The NASS Clinical Practice Guidelines Committee
developed this guideline.

Downloaded for Anonymous User (n/a) at Duke University f
For personal use only. No other uses without permission.

Acknowledgements

All authors have disclosed potential confiicts of interest consistent with NASS’ disclosure policy
(http://www.spine.org/DisclosurePolicy). The Technical Report associated with this document
includes the disclosures of all authors. The following approach was applied for sequencing the
complete author list: Evidence-Based Guideline Committee Co-Chair and Project Lead, Section
Chairs (alphabetically), Work Group Members and NASS staff (alphabetically). Additionally,
Paul Matz, MD provided project lead support (resigned from project November 1, 2021). In
memoriam: John E. Easa, MD, FIPP served as a section chair and passed away before
publication of this document. The following individuals contributed to project activities during
development: Christina L. Goldstein, MD, FRCSC; Richard J. Meagher, MD; Isaac L. Moss,
MD; Adeolu Olasunkanmi, MS, MD; Manuel Sanchez-Lugo, MD; Anil K. Sharma, MD; Erika
V. Tapia Flores, MD. Irum Hameeduddin, MPH, MSMOB, Aashka Trivedi, Natalie Neps, PT,
DPT, and Kelly Campbell, MS provided additional staff support. Tyler Verity, AAOS Medical
Research Librarian, conducted the literature search. The work of Andrea Strayer, PhD, ARNP,
CNRN was supported by the Department of Veterans Affairs, Veterans Health Administration,
Office of Academic Affiliations VA Quality Scholars Advanced Fellowship Program. The views



Journal Pre-proof

expressed in this article are those of the authors and do not necessarily reflect the position or
policy of the Department of Veterans Affairs or the United States government. Program Award
Number 3Q052019C.

ABSTRACT
Background Context:
The North American Spine Society’s (NASS) Evidence-Based Clinical Guideline for the
Diagnosis and Treatment of Adults with Osteoporotic Vertebral Compression Fractures features
evidence-based recommendations for diagnosing and treating adult patients with osteoporotic
vertebral compression fractures. The guideline is intended to reflect contemporary treatment
concepts for osteoporotic vertebral compression fractures as reflected in the highest quality
Downloaded for Anonymous User (n/a) at Duke University f
clinical literature available on this subject as of September 2020. For personal use only. No other uses without permission.
Purpose:
The purpose of the guideline is to provide an evidence-based educational tool to assist spine
specialists when making clinical decisions for adult patients with osteoporotic vertebral
compression fractures. This article provides a brief summary of the evidence-based guideline
recommendations for diagniosing and treating patients with this condition.
Study Design:
This is a guideline summary review.
Methods:
This guideline is the product of NASS’ Clinical Practice Guidelines Committee. The methods
used to develop this guideline are detailed in the complete guideline and technical report
available on the NASS website. In brief, a multidisciplinary work group of spine care specialists

convened to identify clinical questions to address in the guideline. The literature search strategy
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was developed in consultation with a medical librarian. Upon completion of the systematic
literature search, evidence relevant to the clinical questions posed in the guideline was reviewed.
Work group members utilized NASS evidentiary table templates to summarize study
conclusions, identify study strengths and weaknesses, and assign levels of evidence. Work group
members participated in recommendation meetings to update and formulate evidence-based
recommendations and incorporate expert opinion when necessary. The draft guideline was
submitted to an internal and external peer review process and ultimately approved by the NASS
Board of Directors.

Results:

Twenty-nine clinical questions were addressed, and the answers are summarized in this article.
The respective recommendations were graded according to the levels of eviderRegnyfigfyer anonymeus User (na) at Duke Universiy |
supporting literature.

Conclusions:

The evidence-based clinical guideline has been created using techniques of evidence-based
medicine and best available evidence to aid practitioners in the diagnosis and treatment of adult
patients with osteoporotic vertebral compression fractures. The entire guideline document,
including the evidentiary tables, literature search parameters, literature attrition flowchart,
suggestions for future research, and all of the references, is available electronically on the NASS

website at http://www.spine.org/quidelines.

Key Words
Osteoporotic; vertebral fracture; diagnosis; treatment; evidence-based guideline
MANUSCRIPT

Introduction
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To improve the knowledge base concerning the diagnosis and treatment of adults with
osteoporotic vertebral compression fractures, the North American Spine Society’s (NASS)
Clinical Practice Guidelines Committee developed an evidence-based clinical guideline on this
topic. When employing the principles of evidence-based medicine, the clinical literature is
extensively searched to answer specific clinical questions about a disease state or medical
condition. The literature, identified in the search as of September 2020, is rated according to its
scientific merit using NASS evidence analysis criteria and the levels of evidence as determined
by specific rule sets that apply to human, clinical investigations. The evidence with the highest
possible levels of evidence obtained from the searches is utilized to answer the specific clinical
questions. As a final step, the answers to clinical questions are reformulated as
recommendations. Recommendations are then assigned a recommendation gratie/aeeeitgripss s (e at Duke Universiy |
the level of evidence for the best clinical evidence available at the time of answering each
question. The intent of the grade of recommendation is to indicate the strength of evidence used
by the work group in answering the question asked.

Methods

The methods used to develop this guideline and guideline development disclosure policies are
detailed in the complete guideline [NASS Diagnosis and Treatment of Adults with Osteoporotic
Vertebral Compression Fractures] and technical report. [NASS Technical Report] In brief
(Figure 1), a multidisciplinary work group of spine care specialists, including representatives
from the fields of neurosurgery, orthopedic surgery, physical medicine and rehabilitation,
chiropractic care, physical therapy, anesthesiology, research, radiology, and nursing convened to
identify clinical questions to address in the guideline. The patient population for this guideline

encompasses adults (18 years or older) with osteoporotic vertebral compression fractures defined



Journal Pre-proof

as compression fractures of the vertebral body due to decreased cortical or trabecular bone
density secondary to osteoporosis. Fractures may or may not be symptomatic and may or may
not result in clinically significant deformity and/or neurologic deficit. This includes spine or
sacral fractures, single or multiple level fractures, simple or complex fractures, and fractures with
or without pain that may be axial, radicular, generalized or a combination. The following
conditions were excluded: cervical spine, acute or chronic spine infection including epidural
abscess, discitis, and/or osteomyelitis, major trauma, prior surgery at the affected level, isolated
intradural tumor, and primary or metastatic tumor involvement to the spine. A full list of
inclusion and exclusion criteria can be found in the complete guideiine [NASS Diagnosis and
Treatment of Adults with Osteoporotic Vertebral Compression Fractures] and technical report.
[NASS Technical Report] The literature search strategy was developed in constitatiehiWathass trer (ve) st Duke Universiy |
medical librarian. Upon completion of the systematic literature search, evidence relevant to the
clinical questions posed in the guideline was reviewed. Work group members utilized NASS
evidentiary table templates to summarize study conclusions, identify study strengths and
weaknesses, and assign levels of evidence according to the NASS Levels of Evidence for
Primary Research Question scale, which is outlined in the complete guideline. [NASS Diagnosis
and Treatment of Adults with Osteoporotic Vertebral Compression Fractures] Work group
members participated in recommendation meetings in person and/or virtually to update and
formulate evidence-based recommendations and incorporate expert opinion when necessary. The
draft guideline was submitted to an internal peer review process as well as an external review by
members of NASS’ Clinical Practice Guidelines Committee who were not involved in this

guideline, followed by a public comment period. It was ultimately approved by the NASS Board
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of Directors. A full list of all authors can be found in the complete clinical guideline. [NASS
Diagnosis and Treatment of Adults with Osteoporotic Vertebral Compression Fractures]

Results

Twenty-nine clinical questions were addressed in this guideline. Work group members engaged
in a two-step screening process to determine article eligibility, including title and abstract
screening and evidentiary review with at least two independent reviewers. The total number of
articles retrieved, eligible for critical appraisal, and meeting inclusion criteria for each individual
clinical question can be accessed in the technical report. [NASS Technical Report] A total of 70
recommendations were issued.

Summary of Recommendations

Recommendations were graded according to the NASS Grades of Recommendatigiftioyhiitiigeus User (/e at Duke Universiy |
outlined in the complete guideline. [NASS Diagnosis and Treatment of Adults with Osteoporotic
Vertebral Compression Fractures]. In summary, these are Recommendation Grade A=Good
evidence, Recommendation Grade B=Fair evidence, Recommendation Grade C=Poor quality
evidence, and I=Insufficient or conflicting evidence. The recommendations are summarized

below.

Natural History

Natural History Question 1: For patients with osteoporotic vertebral compression fractures
managed without augmentation or surgery, what is the risk of development of long-term sequelae
of vertebral compression fractures (eg, spinal deformity, respiratory compromise, gastrointestinal

tract dysfunction, physical and psychological functional impairment)?
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In adults with osteoporotic vertebral compression fractures treated without augmentation
or surgery, there is fair evidence to suggest that decline occurs in functional status and activities
of daily living. [Matsumoto 2012, Hoshino 2019, Hoshino 2013, Klezl 2012]

Grade of Recommendation: B

In adults with osteoporotic vertebral compression fractures treated without augmentation
or surgery, there is poor quality evidence that there may be progressive kyphosis and loss of
vertebral body height. [Park 2014, Colangelo 2015]

Grade of Recommendation: C

In adults with osteoporotic vertebral compression fractures treated without augmentation
or surgery, there is poor quality evidence that there may be significant medical morbidity
associated with the fracture. [Du 2018, Edidin 2015, McCullough 2013] D e oty |

Grade of Recommendation: C

In adults with osteoporotic vertebral compression fractures treated without augmentation
or surgery, there is poor quality evidence that patients are at risk of additional fractures. [Kato

2019, Levy 2012, Lin 2017]

Grade of Recommendation: C

Natural History Question 2: For patients with acute osteoporotic vertebral compression fractures
managed without augmentation or surgery, what is the expected time to resolution of pain?

In adults with osteoporotic vertebral compression fractures treated without augmentation
or surgery, there is fair evidence to suggest that significant pain improvement will occur. Time
course to improvement is variable from three months to one year. In some studies, the time may

be overstated due to the interval of follow-up and the time to improvement may vary due to
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different medical therapies. [Andrei 2017, Diamond 2003, Du 2018, Kato 2019, Klazen
(Vertebroplasty) 2010, Klazen (Clinical) 2010, Li Y 2017, Piazzolla 2015, Venmans 2012,
Blasco 2010, Boonen 2011, Diamond 2006, Hoshino 2019, Hoshino 2013, Iwata 2020, Kim YC
2016, Ma 2020, Meccariello 2017, Movrin 2012, Wardlaw 2009, Van Meirhaeghe 2013]

Grade of Recommendation: B

Natural History Question 3: For patients with acute osteoporotic vertebral compression fractures
managed without augmentation or surgery, what is the risk of persistent long-term (>6 months)
pain?
In adults with osteoporotic vertebral compression fractures treated without augmentation
or surgery, there is fair evidence to suggest that a significant percentage of patiefEs Ryl Arayess ther (ve)atbuke Universiy |
persistent long-term (greater than 6 months) pain (VAS >3). Most studies suggest approximately
a third of patients (ranging from 10-40%). [Du 2018, Hoshino 2013, Klazen (Vertebroplasty)
2010, Klazen (Clinical) 2010, Meccariello 2017, Venmans 2012, Boonen 2011, Iwata 2020,
Yasuda 2017]

Grade of Recommendation: B

Natural History Question 4: For patients with osteoporotic vertebral compression fractures, are
rates of morbidity and mortality different for those managed with augmentation or surgery versus
those managed without?

There is fair evidence to suggest that the new fracture rates are not different in adults
with osteoporotic vertebral compression fractures treated with augmentation or surgery as

compared to medical treatment. [Du 2018, Boonen 2011, Kim YC 2016]

10
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Grade of Recommendation: B

There is conflicting evidence that precludes making a recommendation on rates of
morbidity and mortality for adults with osteoporotic vertebral compression fractures managed
with augmentation or surgery compared to those managed without. [Becker 2011, Blasco 2010,
Boonen 2011, Chen 2013, Diamond 2006, Gerling 2011, Kim YC 2016, Klezl 2012, Lange 2014,
Lavelle 2008, Ong 2018, McCullough 2013, Lin 2017, Edidin 2015, Levy 2012, Zampini 2010]

Grade of Recommendation: |

There is conflicting evidence that precludes making a recommendation for or against the
impact of augmentation or surgery versus medical treatment on rate of medical complications in
adults with osteoporotic vertebral compression fractures. [Du 2018, Chen 2013, Kim YC 2016]

Grade of Recommendation: | Doyaloaded for Ausnymus User us) st Duks Univrsty
Natural History Question 5: For patients with osteoporotic vertebral compression fractures
managed without augmentation or surgery, are there specific variables that increase the risk for
refracture of the same or other vertebral levels?

There is insufficient evidence to make a recommendation for or against the impact of
diabetes, smoking, NSAIDS, low FIM score, presentation of multiple fractures, or low segmental
cobb angle on risk for refracture of the same or other vertebral level in adults with osteoporotic
vertebral compression fractures. [Diamond 2006, Faloon 2015, Yamauchi 2020, Lindsay 2001]

Grade of Recommendation: |

Cost Effectiveness

Cost Effectiveness Question 1: In the treatment of osteoporotic vertebral compression fractures,

what is the comparative cost-effectiveness of (a) medical therapy alone vs (b) vertebral

11
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augmentation vs (c) thermal ablation, radiofrequency ablation or cryoablation with or without
augmentation vs (d) operative fusion/fixation?

There is insufficient evidence to make a recommendation for or against the cost
effectiveness of medical treatment alone vs vertebral augmentation vs thermal ablation,
radiofrequency ablation or cryoablation with or without augmentation vs operative
fusion/fixation. [Fritzell 2011, Svedbom 2013, Takahashi 2019]

Grade of Recommendation: |

Clinical Diagnosis

Clinical Diagnosis Question 1: Which elements (individual or in combination) of a history,
symptoms, and/or physical examination are most sensitive and specific for ideel;i];tyogag@lrpa;j}]e,% User 1)t Duke Universy
or personal use only. No other uses without permission.
with an acute osteoporotic vertebral compression fracture?
Presence of positive closed-fist percussion sign, supine sign, or back pain inducing test
are suggested as findings on physical exam useful in identifying an adult patient with
symptomatic acute osteoporotic vertebral compression fractures. [Jin 2020, Langdon 2010]
Grade of Recommendation: B
There is insufficient evidence to make a recommendation for or against a patient self-
assessment screening tool to identify individuals at risk for acute osteoporotic vertebral
compression fractures. [Yang 2013]

Grade of Recommendation: |

Medical Treatment

Medical Treatment Question 1: How do nonpharmacologic treatments (eg, bracing, physical
therapy, acupuncture, massage, cannabis, exercise, etc.) compare in terms of reducing severity
and duration of pain and disability in osteoporotic vertebral compression fractures?

12
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Bracing may be considered for adults for osteoporotic vertebral compression fractures.
There is insufficient evidence to recommend a specific type of brace. [Kato 2019, Meccariello
2017, Li M 2015]

Grade of Recommendation: C

There is insufficient evidence to make a recommendation for or against strict
immobilization in adults with acute osteoporotic vertebral compression fractures. [Weerink
2014]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against taping in the
management of acute osteoporotic vertebral compression fractures. [Palmer 2018]

Grade of Recommendation: | Doyaloaded for Ausnymus User us) st Duks Univrsty
Medical Treatment Question 2: Do restrictions on patient activity alter outcomes in patients with
acute osteoporotic vertebral compression fractures?

There is insufficient evidence to make a recommendation for or against immobilization or
early activity in adults with acute osteoporotic vertebral compression fracture. [Weerink 2014]

Grade of Recommendation: |

Medical Treatment Question 3: Which pharmacologic treatments are effective in improving
outcomes in acute osteoporotic vertebral compression fractures?

Calcitonin is suggested for relief of pain in adults with acute osteoporotic vertebral
compression fractures. [Combe 1997, Laroche 2006, Lyritis 1999, Lyritis 1997, Lyritis 1991, Pun
1989, Tanaka (Effectiveness of monotherapy) 2017, Tanaka (Effectiveness of elcatonin) 2017]

Grade of Recommendation: B

13
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Teriparatide is suggested for the relief of pain and improvement in quality of life in
adults with acute osteoporotic vertebral compression fractures. [Ikeda 2020, Shigenobu 2019, Zhao
Y 2016, Tu 2012]

Grade of Recommendation: B

Bisphosphonates are suggested for relief of pain and improvement in quality of life in
adults with acute osteoporotic vertebral compression fracture but are inferior to teriparatide.
[1keda 2020, Shigenobu 2019, Armingeat 2006, Ma 2020, Min 2019, Rovetta 2001, Rovetta 2000, Zheng
2019]

Grade of Recommendation: B

There is insufficient evidence to make a recommendation for or against denosumab for
relief of pain in adults with acute osteoporotic vertebral compression fraCt“re5)°§3E§1t;‘;ﬂﬁ%g§;{;‘“;}‘j User ) st Duke Univeriy

2017]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against fentanyl for relief
of pain in adults with acute osteoporotic vertebral compression fractures. [Choi 2017]

Grade of Recommendation: |

Medical Treatment Question 4: Does spinal manipulative treatment improve outcomes for
patients with acute osteoporotic vertebral compression fractures?
A systematic review of the literature yielded no studies to adequately address this

question.

14
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Medical Treatment Question 5: In patients presenting with symptomatic acute osteoporotic
vertebral compression fractures, does medical treatment of the underlying bone loss improve
long-term outcomes such as reduction in risk of future fragility fractures?

Teriparatide may be considered in adults with acute osteoporotic vertebral compression
fractures to reduce the risk of future fragility fractures. [Zhao Y 2016, Tu 2012]

Grade of Recommendation: C

Bisphosphonates may be considered in adults with acute osteoporotic vertebral
compression fractures to reduce the risk of future fragility fractures. [Zheng 2019, Craig 2011]

Grade of Recommendation: C

Medical Treatment Question 6: Does the involvement of multiple specialties i GHiEaI anommeus Leer (va) at Buke University
management change the outcomes of acute osteoporotic vertebral compression fractures?
A systematic review of the literature yielded no studies to adequately address this

question.

Imaging Diagnosis

Imaging Question 1: Which imaging modalities and findings are most sensitive and specific for
the accurate diagnosis of symptomatic osteoporotic vertebral compression fractures?

Flexion/extension radiographs are suggested as an option for diagnosing acute
osteoporotic vertebral compression fractures when MRI cannot be obtained. [Chen YJ 2011,
Niimi 2014]

Grade of Recommendation: B

15
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Scintigraphy (bone scan) is suggested as an alternative imaging modality to diagnose
acute osteoporotic vertebral compression fractures when MRI cannot be obtained. [Karam 2008,
Zhao QM 2016, Li YB 2018]

Grade of Recommendation: B

There is insufficient evidence to make a recommendation for or against dual-energy CT
for the diagnosis of acute osteoporotic vertebral compression fractures. [Kaup 2016]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against the use of
radiographs for diagnosing acute osteoporotic vertebral compression fractures. [Marongiu
2018]

Grade of Recommendation: I Doyaloaded for Ausnymus User us) st Duks Univrsty
Imaging Question 2: Which imaging findings stratify the acuity of osteoporotic vertebral
compression fractures?

It is suggested that the presence of a fluid sign or edema in dual energy CT scan can
differentiate new or acute osteoporotic vertebral compression fractures from older fractures.
[Kaup 2016, Schwaiger 2018]

Grade of Recommendation: B

There is insufficient evidence to make recommendation for or against the use of the
vacuum sign cleft on radiographs or bone scan to confirm a nonunion painful fracture. [Lin
2015]

Grade of Recommendation: |

Interventional Treatment

16
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Interventional Treatment Question 1: Do steroid and/or anesthetic injections improve outcomes
in patients with acute osteoporotic vertebral compression fractures?

There is insufficient evidence to make a recommendation for or against facet blocks in
addition to percutaneous vertebroplasty compared to percutaneous vertebroplasty alone in
adults with osteoporotic vertebral compression fractures. [Cheng 2020]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against facet blocks with
local anesthetics and corticosteroids in adults with osteoporotic vertebral compression fractures.
[Wang 2016]

Grade of Recommendation: |

Downloaded for Anonymous User (n/a) at Duke University f
For personal use only. No other uses without permission.

Interventional Treatment Question 2: What is the risk of treating multiple vertebral levels at one
time, for patients with multilevel osteoporotic vertebral compression fractures?

Vertebral augmentation may be considered as a safe and effective option to treat multiple
vertebral fractures during one procedure time with a low risk in adults with osteoporotic
vertebral compression fractures. [Chen L 2011, Ren 2015, Zhai 2015, Zidan 2018]

Grade of Recommendation: C

Interventional Treatment Question 3: Does vertebral augmentation improve outcomes in patients
with acute osteoporotic vertebral compression fractures compared to medical therapy?

Vertebral augmentation is recommended as it provides rapid and sustained clinically and
statistically significant improvement in pain and function in adults with acute osteoporotic

vertebral compression fractures. [Farrokhi 2011, Klazen (Vertebroplasty) 2010, Yang EZ 2016,

17
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Blasco 2012, Bornemann 2012, Diamond 2006, Jin 2018, Leali 2016, Li Y 2017, Movrin 2012,
Rousing 2010, Wardlaw 2009, Van Meirhaeghe 2013, Balkarli 2016, Colangelo 2015, Diamond
2003, Faloon 2015, Lee 2012, Ma 2020, Macias-Hernandez 2015, Martikos 2018, Masala 2008,
Nakano 2006, Oh 2019, Tang 2011, Wang 2010]

Grade of Recommendation: A

Vertebral augmentation is suggested to improve the segmental alignment compared to
medical treatment in adults with osteoporotic vertebral compression fractures. [Colangelo 2015,
Nakano 2006, Oh 2019, Tang 2011]

Grade of Recommendation: B

There is conflicting evidence to make a recommendation for or against vertebral
augmentation compared to medical treatment in terms of new, adjacent-level, Brgiafalir Aronymeus User (na) at Duke Universiy |
fractures in adults with osteoporotic vertebral compression fractures. [Movrin 2012, Yi 2014,

Faloon 2015, Martikos 2018]

Grade of Recommendation: |

Interventional Treatment Question 4: Does mechanical device (an implant that includes more
than a bone filler) improve outcomes in patients with symptomatic osteoporotic vertebral
compression fractures compared to medical care?

A systematic review of the literature yielded no studies to adequately address this

question.

18
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Interventional Treatment Question 5: Does the correction of vertebral height loss or segmental
kyphosis during vertebral augmentation for symptomatic osteoporotic vertebral compression
fractures result in improved clinical outcomes?

For adults with osteoporotic vertebral compression fractures containing vertebral cleft, it
is suggested that vertebral augmentation can improve height and wedge angle, but this
restoration has no significant difference in pain relief. [Chen 2014, Sun 2011]

Grade of Recommendation: B

It is suggested that kyphoplasty shows improved height restoration and kyphotic angle,
but degree of height restoration and kyphotic angle did not provide further improvement in pain
relief or function in adults with osteoporotic vertebral compression fractures. [Chi 2020,
Palmowski 2020, Park 2010, Zhou 2019, Arabmotlagh 2019, Zapalowicz 201 JPynioaded for Anonymous User (na)at Duke Universiy

Grade of Recommendation: B

It is suggested that vertebroplasty and kyphoplasty, regardless of height restoration or
kyphotic angle improvement, are equivalent in providing pain relief and improved function in
adults with osteoporotic vertebral compression fractures. [Du 2014, Liu 2010, Bozkurt 2014,

Cheng 2019, Gan 2014, Hu 2018, Kim 2012, Lin 2016, Rollinghoff 2009, Schofer 2009]

Grade of Recommendation: B

Interventional Treatment Question 6: For patients with symptomatic acute osteoporotic vertebral
compression fractures, what is the optimal timing for vertebral augmentation?
In adults with osteoporotic vertebral compression fractures, it is suggested that there is

optimal timing for treatment with vertebral augmentation and delayed treatment is associated
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with worse clinical outcomes. [Diamond 2020, Erkan 2009, Takahashi 2018, Minamide 2018,
Son 2014, Yang 2018]

Grade of Recommendation: B

Interventional Treatment Question 7: Does vertebral augmentation improve clinical outcomes in
patients with back pain and an intravertebral cleft on imaging of chronic osteoporotic vertebral
compression fractures?
There is insufficient evidence to make a recommendation for or against the use of
vertebral augmentation to improve back pain in adults with ostecporotic vertebral compression
fractures with or without intravertebral clefts in nonacute osteoporotic vertebral compression
fractures. [Ha 2006] Downloaded for Anonymous User (n/a) at Duke University f

For personal use only. No other uses without permission.

Grade of Recommendation: |

Interventional Treatment Question 8: Are there specific characteristics of the fracture or the
patient that influence outcomes in patients with osteoporotic compression fractures undergoing
vertebral augmentation?

Please note: In the answer to this question, the studies are quite diverse. The work group has
chosen to make the following assumptions:

1) BMC, T-Score, and imaging assessments of bone density indicate the same general concept
2) A low T-Score is synonymous with low BMD

3) Cement leakage is an outcome, but does not appear to address the outcomes implied by the
question

Patient Factors
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It is suggested that decreased bone mineral density is associated with an increased risk of
further fractures (new or recollapse) after vertebral augmentation of osteoporotic vertebral
compression fractures. [Liu 2012, Movrin 2010, Nieuwenhuijse 2013, Bae 2017, Chen 2019,
Gao 2018, Hey 2015, Hiwatashi 2009, Hu 2019, Huang 2018, Komemushi 2008, Lee HJ 2019,

Li YX 2018, Lin H 2010, Lu 2012, Sun 2014, Takahara 2016, Tseng 2009, Wang 2014, Wu 2017,
Yang S 2016, Lin 2019, Li H 2017, Lee BG 2019, Rho 2012, Alhashash 2019]

Grade of Recommendation: B

It is suggested that increasing age and female sex are associated with increased risk of
further fractures (new or recollapse) after vertebral augmentation of osteoporotic vertebral
compression fractures. [Zhang 2021, Bayram 2020, Chen 2019, Hey 2015, Takahara 2016,
Tseng 2009, Wang 2014, Lee 2006, Civelek 2014, Hu 2019, Moon 2007] D el mae e Sty ey athot oy |

Grade of Recommendation: B

It is suggested that multiple preexisting vertebral fractures are associated with increased
risk of further fractures after vertebral augmentation of osteoporotic vertebral compression
fractures.[Alhashash 2019, Liu 2012, Voormolen 2006, Lee 2015, Ren 2015, Tseng 2009, Li H
2017]

Grade of Recorrimendation: B

It is suggested that lower serum 25(OH)D levels are associated with increased risk of
further fractures after vertebral augmentation of osteoporotic vertebral compression fractures.

[Martinez-Ferrer 2013, Zafeiris 2012]

Grade of Recommendation: B
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It is suggested that lower BMI is associated with increased risk of further fractures after
vertebral augmentation of osteoporotic vertebral compression fractures. [Zhang 2021, Lee 2015,
Lin 2008, Moon 2007, Lin H 2010, Ren 2015]

Grade of Recommendation: B

Comorbidities may be considered as a factor in increased risk of further fractures after
vertebral augmentation of osteoporotic vertebral compression fractures. [Deen 2006, Chen
2020, Spross 2014]

Grade of Recommendation: C

There is insufficient evidence to make a recommendation for or against the use of various
biomedical markers as risk factors for further fractures after vertebral augmentation of
osteoporotic vertebral compression fractures. [Komemushi 2008] D e ke e |

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against the effect of long-
term steroid use on the outcome of vertebral augmentation for osteoporotic vertebral
compression fractures. [Hiwatashi 2007, Hiwatashi 2009, Koch 2007]

Grade of Recommiendation: |

There is insufficient evidence to make a recommendation for or against the impact of
high preop sacral inclination and high spinal deformity index in evaluating risk of further
fractures after vertebral augmentation of osteoporotic vertebral compression fractures.

[Nieuwenhuijse 2013, Lee HJ 2019]

Grade of Recommendation: |
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There is insufficient evidence to make a recommendation for or against the impact of
activity level in evaluating risk of further fractures after vertebral augmentation of osteoporotic
vertebral compression fractures.[Liu 2012, Chen 2019]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against the impact of ASA
score in predicting VAS scores after vertebral augmentation of osteoporotic vertebral
compression fractures.[Alvarez 2005]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against the impact of ASA
score in predicting risk of mortality after vertebral augmentation of osteoporotic vertebral
compression fractures. [Bayram 2020] Doalonded i Anomyess User () s Duk Ualyerly

Grade of Recommendation: |
Fracture Factors

It is suggested that intravertebral cleft (IVC) is associated with poor outcomes after
vertebral augmentation of osteoporotic vertebral compression fractures. [Denoix 2018, Gao
2018, Ha 2006, Kim 2010, Nakamae 2018, Trout 2006, Wang 2014, Li Y 2020]

Grade of Recorrimendation: B

It is suggested that higher preoperative kyphotic angle is associated with inferior/poor
outcomes, such as new vertebral compression fractures and VAS/RMDQ scores, after vertebral
augmentation of osteoporotic vertebral compression fractures. [Borensztein 2018, Civelek 2014,
Kang 2011, Khurjekar 2011, Spross 2014]

Grade of Recommendation: B
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It is suggested that vertebral compression fractures located in the thoracolumbar
junction are associated with a higher risk of new vertebral compression fractures, and also have
progressive kyphosis and neurological complications after vertebral augmentation of
osteoporotic vertebral compression fractures.[Nieuwenhuijse 2013, Chou 2014, Lee 2011, Sun
2014]

Grade of Recommendation: B

It is suggested that a greater degree of vertebral body edema on preoperative MRI is
associated with better outcomes in patients treated with vertebral augmentation for osteoporotic
vertebral compression fractures. [Grafe 2011, Lin WC 2010, Xu 2018]

Grade of Recommendation: B

There is insufficient evidence to make a recommendation for or againsPtygjets frAgures User (/s a Duke Universiy |
or shape as a risk factor for progressive kyphosis and secondary AVF in patients with
osteoporotic vertebral compression fractures underdoing vertebral augmentation. [Chou 2014,
De Kong 2013, Wu 2017]

Grade of Recommendation: |

There is insufficient evidence to make a recommendation for or against the presence of
osteonecrosis being predisposing factors for recollapse in adults undergoing vertebroplasty for
osteoporotic vertebral compression fractures. [Heo 2009]

Grade of Recommendation: |

There is insufficient evidence for or against the occurrence of intradiscal cement leakage
in the presence of high signal T2 intensity in the adjacent disc in the absence of endplate cortical
disruption. [Hong 2014]

Grade of Recommendation: |
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There is insufficient evidence for or against IVC and posterior fascia edema being
associated with residual back pain after vertebral augmentation in adults with osteoporotic
vertebral compression fractures. [Li Y 2020]

Grade of Recommendation: |

There is insufficient evidence for or against adjacent segment alignment and
thoracolumbar alignment being associated with adjacent level fractures after vertebral
augmentation in adults with osteoporotic vertebral compression fractures. [Liang 2020]

Grade of Recommendation: |

Surgical Treatment

Surgical Question 1: Does instrumented fusion improve outcomes in patients with acute
osteoporotic vertebral compression fractures compared o nonoperative care orPHEY IR Uyer (va) at Duke Universiy |
procedures?
In adults with osteoporotic vertebiral compression fractures with burst morphology, both
vertebral augmentation and instrumented fusion may be considered as treatment options as they
appear to provide similar clinical outcomes. [An 2008, Kim HS 2016]
Grade of Recommiendation: C
There is conflicting evidence to make a recommendation for or against instrumented
fusion in adults with acute osteoporotic vertebral compression fractures compared to

interventional procedures with respect to radiological outcomes. [An 2008, Kim HS 2016]

Grade of Recommendation: |

Surgical Question 2: What are the clinical or radiological indications for recommending open

surgical procedures in patients with acute osteoporotic vertebral compression fractures?
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A systematic review of the literature yielded no studies to adequately address this

question.

Surgical Question 3: Does the use of minimally invasive surgical approaches (eg, percutaneous
pedicle screws, muscle-sparing decompression/arthrodesis techniques) improve outcomes
compared to open surgical approaches in patients undergoing surgery for acute osteoporotic
vertebral compression fractures?

There is insufficient evidence to make a recommendation for or against minimally
invasive surgical approaches compared to open surgical approaches in adults undergoing
surgery for acute osteoporotic vertebral compression fractures. [Liu 2020]

Grade of Recommendation: | D A e e e Unfvrsty
Surgical Question 4. What are the risk factors for adjacent vertebral body fractures after surgical
intervention in patients with osteoporotic vertebral compression fractures?

There is insufficient evidence to identify risk factors for adjacent vertebral body fractures
after surgical intervention in adults with osteoporotic vertebral compression fractures. [Tamai
2018]

Grade of Recommendation: |
Surgical Question 5: Are there specific characteristics of the fracture or the patient that influence

outcomes in patients with osteoporotic vertebral compression fractures undergoing surgical

treatment?
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Spine care providers may consider preoperative hypoalbuminemia* as associated with
an increased risk of postoperative mortality in adults undergoing surgical treatment for
osteoporotic vertebral compression fractures. [Gupta 2019, Ohba 2020]

Grade of Recommendation: C

* Work Group Narrative: The work group emphasizes that hypoalbuminemia, as it
relates to the recommendation above, can be interpreted as a sign of physiologic stress,
potentially resulting from disease or trauma-related inflammation, rather than solely a reflection
of nutrition status. The work group cautions providers to assess the underlying cause of
hypoalbuminemia while applying this recommendation.

There is insufficient evidence to make a recommendation regarding other patient or
fracture characteristics affecting outcomes after surgical intervention for osteGRHiE ertarralyser (e at Duke niversiy |
compression fractures.[Isogai 2020, Maruo 2019, Murata 2020, Tamai 2018]

Grade of Recommendation: |
Surgical Question 6: In patients undergoing surgery for symptomatic osteoporotic vertebral
compression fractures, are clinical and radiological outcomes affected by the types of implants
used?

PMMA screw augmentation may be considered as an option to reduce the risk of
postoperative screw loosening in adults undergoing surgery for osteoporotic vertebral
compression fractures. [Girardo 2018, El Saman 2013]

Grade of Recommendation: C

There is insufficient evidence to make a recommendation for or against the use of

anterior vs posterior vs anterior plus posterior techniques in adults with neurological deficits
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undergoing surgery for osteoporotic vertebral compression fractures. [Kashii 2013, Nakashima
2015, Sudo 2013, Uchida 2010]

Grade of Recommendation: |

Discussion

This evidence-based clinical guideline for the diagnosis and treatment of adults with osteoporotic
vertebral compression fractures has several functions. It is an educational tool for both clinicians
and patients, and as such this particular guideline is intended to assist practitioners who treat
adult patients with osteoporotic vertebral compression fractures. This guideline also serves to
focus and rate the scientific data on this topic. An evidence-based guideline such as this allows a
clinician access to the best and most current evidence and reduces the burden SPFREHAIISIRNS fher (V) 31 Duke Doty |
with the literature” that spans innumerable journals from a broad spectrum of disciplines. In
addition, this evidence-based clinical guideline has the potential to improve the appropriateness
and effectiveness of patient care by basing decisions on the best evidence available. Finally, this
guideline serves to identify knowledge gaps in the clinical literature on osteoporotic vertebral
compression fractures in adult patients. High-quality clinical guidelines ideally identify and
suggest future research topics to improve guideline development and thus patient care, as
detailed in the current guideline. Recommendations were developed based on a specific
definition, inclusion/exclusion criteria, and the resulting literature. This clinical guideline is not
intended to be a fixed treatment protocol; it is anticipated that there will be patients who require
more or less investigations or treatment than what is outlined. This clinical guideline should not

be construed as including all proper methods of care or excluding other acceptable methods of

care reasonably directed to obtaining the same results. The ultimate judgment regarding any
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specific procedure or treatment is to be made by the provider and patient in light of all
circumstances presented by the patient and the needs and resources particular to the locality or
institution. Given the exclusion criteria, these guideline recommendations address a subset of
osteoporotic vertebral compression fracture care as opposed to osteoporotic vertebral
compression fracture care in its entirety. The complete clinical guideline summarized in this
article, along with extensive descriptive narratives on each topic outlining the evidence and the
work group rationale for the answers to each question, can be found on the NASS website at

https://www.spine.org/quidelines. [NASS Diagnosis and Treatment of Adults with Osteoporotic

Vertebral Compression Fractures]

Downloaded for Anonymous User (n/a) at Duke University f
For personal use only. No other uses without permission.
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