
THE SPINE JOURNAL
TABLE OF CONTENTS

Volume 19, Number 8
August 2019
PERSPECTIVE
Productivity above replacement: a novel approach to assessing academic productivity in orthopedics and

spine surgery ....................................................................................................................................... 1305

Andrew J. Schoenfeld, MD, MSc, Roman J. Schoenfeld
CLINICAL STUDIES
Supervised physical therapy vs. home exercise for patients with lumbar spinal stenosis: a randomized

controlled trial ..................................................................................................................................... 1310

Masakazu Minetama, PT, PhD, Mamoru Kawakami, MD, PhD, Masatoshi Teraguchi, MD, PhD,

Ryohei Kagotani, MD, PhD, Yoshimasa Mera, MD, Tadashi Sumiya, MD,

Masafumi Nakagawa, PT, MS, Yoshio Yamamoto, PT, Sachika Matsuo, PT, Yumi Koike, PT, PhD,

Nana Sakon, PT, Tomohiro Nakatani, PT, Tomoko Kitano, CP, MS, Yukihiro Nakagawa, MD, PhD

The minimum detectable measurement difference for the Scoliosis Research Society-22r in adolescent

idiopathic scoliosis: a comparison with the minimum clinically important difference ...................... 1319

Michael P. Kelly, MD, MSc, Lawrence G. Lenke, MD, Paul D. Sponseller, MD, Joshua M. Pahys, MD,

Tracey P. Bastrom, MA, Baron S. Lonner, MD, Mark F. Abel, MD

Reliability of radiological measurements of type 2 odontoid fracture .................................................... 1324

Brian A. Karamian, MD, Ning Liu, MD, MPH, Remi M. Ajiboye, MD, Ivan Cheng, MD, Serena S. Hu, MD,

Kirkham B. Wood, MD

Is routine MRI of the spine necessary in trauma patients with ankylosing spinal disorders or is a CT scan

sufficient? ............................................................................................................................................ 1331

Celeste Tavolaro, MD, Samia Ghaffar, MD, Haitao Zhou, MD, Quynh T. Nguyen, PA-C, MSH,

Carlo Bellabarba, MD, Richard J. Bransford, MD

Changes in healthcare delivery following spinal fracture in Medicare Accountable Care

Organizations ...................................................................................................................................... 1340

Shaina A. Lipa, MD, Justin A. Blucher, MS, Daniel J. Sturgeon, MS, Mitchel B. Harris, MD,

Andrew J. Schoenfeld, MD, MSc

Obesity and calcification of the ligaments of the spine: a comprehensive CT analysis of the entire spine in a

random trauma population .................................................................................................................. 1346

Christopher D. Chaput, Mehdi Siddiqui, Mark D. Rahm
Cover illustration from a photograph courtesy of Cory Garfin.



A retrospective cohort analysis of the effects of renin-angiotensin system inhibitors on spinal fusion in

ACDF patients..................................................................................................................................... 1354

Alexander Perdomo-Pantoja, MD, Feras Shamoun, BSc, Christina Holmes, PhD, Wataru Ishida, MD,

Seba Ramhmdani, MD, Ethan Cottrill, MS, Ali Bydon, MD, Sheng-fu L. Lo, MD,

Nicholas Theodore, MD, FACS, FAANS, Timothy F. Witham, MD

Impact of the occiput and external acoustic meatus to axis angle on dysphagia in patients suffering from

anterior atlantoaxial subluxation after occipitocervical fusion ........................................................... 1362

Taiyong Chen, MD, Xi Yang, MD, Weijun Kong, MD, Zhongyang Li, MD, Yueming Song, MD, PhD

Exploring the prevalence and construct validity of high-impact chronic pain across chronic low-back pain

study samples ...................................................................................................................................... 1369

Patricia M. Herman, ND, PhD, Nicholas Broten, MS, Tara A. Lavelle, PhD,

Melony E. Sorbero, MPH, PhD, Ian D. Coulter, PhD
SYSTEMATIC REVIEW
Measurement properties of walking outcome measures for neurogenic claudication: a systematic review

and meta analysis ................................................................................................................................ 1378

David B. Anderson, MSc, Stephanie Mathieson, PhD, Jillian Eyles, PhD, Christopher G. Maher, PhD,

James M. Van Gelder, MBBS, MD, Christy C. Tomkins-Lane, PhD, Carlo Ammendolia, PhD,

Vida Bella, MD, Manuela L. Ferreira, PhD
REVIEW
Evaluation of surgeon and patient radiation exposure by imaging technology in patients undergoing

thoracolumbar fusion: systematic review of the literature .................................................................. 1397

Zach Pennington, BS, Ethan Cottrill, MS, Erick M. Westbroek, MD, Matthew L. Goodwin, MD, PhD,

Daniel Lubelski, MD, A. Karim Ahmed, BS, Daniel M. Sciubba, MD
CLINICAL STUDIES
Dural ectasia in Marfan syndrome and other hereditary connective tissue disorders: a 10-year follow-up

study .................................................................................................................................................... 1412

Tordis B€oker, MD, Thy Thy Vanem, MD, Are Hugo Pripp, PhD, Svend Rand-Hendriksen, MD, PhD,

Benedicte Paus, MD, PhD, Hans-Jørgen Smith, MD, PhD, Rigmor Lundby, MD, PhD

Recovery kinetics following spinal deformity correction: a comparison of isolated cervical, thoracolumbar,

and combined deformity morphometries ............................................................................................ 1422

Peter G. Passias, MD, Frank A. Segreto, BS, Renaud Lafage, MS, Virginie Lafage, PhD,

Justin S. Smith, MD, PhD, Breton G. Line, BS, Justin K. Scheer, MD, Gregory M. Mundis, MD,

D. Kojo Hamilton, MD, Han Jo Kim, MD, Samantha R. Horn, BA, Cole A. Bortz, BA,

Bassel G. Diebo, MD, Shaleen Vira, MD, Munish C. Gupta, MD, Eric O. Klineberg, MD,

Douglas C. Burton, MD, Robert A. Hart, MD, Frank J. Schwab, MD, Christopher I. Shaffrey, MD,

Christopher P. Ames, MD, Shay Bess, MD, International Spine Study Group
BASIC SCIENCE
Administration of ONO-2506 suppresses neuropathic pain after spinal cord injury by inhibition of

astrocytic activation ............................................................................................................................ 1434

Hiroyuki Ishiguro, MD, PhD, Takashi Kaito, MD, PhD, Kunihiko Hashimoto, MD, Junichi Kushioka, MD,

Rintaro Okada, MD, Hiroyuki Tsukazaki, MD, Joe Kodama, MD, Zeynep Bal, BS, Yuichiro Ukon, MD,

Shota Takenaka, MD, DMSc, Takahiro Makino, MD, DMSc, Yusuke Sakai, MD,

Hideki Yoshikawa, MD, PhD



A surgeon must always rely on his or her own professional clinical judgment when deciding whether to use a particular product when treating a particular patient. Stryker does not dispense medical advice and recommends that surgeons 
be trained in the use of any particular product before using it in surgery. � e information presented is intended to demonstrate the breadth of Stryker product o� erings. A surgeon must always refer to the package insert, product label and/
or instructions for use before using any Stryker product. � e products depicted are CE marked according to the Medical Device Directive 93/42/EEC. Products may not be available in all markets because product availability is subject to the 
regulatory and/or medical practices in individual markets. Please contact your Stryker representative if you have questions about the availability of Stryker products in your area. 

Stryker Corporation or its divisions or other corporate a�  liated entities own, use or have applied for the following trademarks or service marks: K2M, Stryker.  All other trademarks are trademarks of their respective owners or holders.

Available through Stryker’s Spine Division | 600 Hope Parkway SE | Leesburg, VA 20175 | Tel. 866 526 4171
Copyright © 2019 Stryker

GEN-AD-6_21234

Redefining spine

Spine2.
Redefining spine

Quality        Surgeon
         Patient
     Technology
Representative

Together with our customers, 
we are driven to make healthcare better.

Learn more at strykerspine.com

Since joining forces with 
K2M, we’re focused on 
five core principles. 

Quality        Surgeon
         Patient
     Technology
Representative

One of these principles is that the 
patient is core to outcomes. 
We are committed to helping patients 
get back to the activities they love.



Biomechanical properties of pedicle screw fixation augmented with allograft bone particles in osteoporotic

vertebrae: different sizes and amounts ................................................................................................ 1443

Chongyu Jia, MD, Renjie Zhang, PhD, Tao Xing, MD, Hai Gao, MD, Huimin Li, MD, Fulong Dong, MD,

Jianxiang Zhang, MD, Peng Ge, MD, Peiwen Song, MD, Peng Xu, MD, Huaqing Zhang, MD,

Cailiang Shen, PhD

Meetings Calendar ................................................................................................................................... 1453
Financial Conflict of Interest Disclosure Key

Level A. $100 to $1000 Level D. $25,001 to $50,000 Level G. $500,001 to $1 M

Level B. $1,001 to $10,000 Level E. $50,001 to $100,000 Level H. $1,000,001 to $2.5 M

Level C. $10,001 to $25,000 Level F. $100,001 to $500,000 Level I. Greater than $2.5 M

All Volume Indexes from Volume 1, Number 1 to the present are available ONLINE at the journal’s full-text website at

www.TheSpineJournalOnline.com. Author Instructions are also available at www.TheSpineJournalOnline.com/authorinfo.
� 2018 Elsevier Inc. All rights reserved.
Publisher: The Spine Journal (ISSN: 1529-9430) is published monthly by Elsevier, 360 Park Avenue South, New York,
NY 10010-1710. Periodicals postage paid at New York, NY and at additional mailing offices.

POSTMASTER: Send address changes to The Spine Journal, Elsevier Health Sciences Division, Subscription Customer
Service, 3251 Riverport Lane, Maryland Heights, MO 63043.

Photocopying: Single photocopies of single articles may be made for personal use as allowed by national copyright laws.
Permission of the publisher and payment of a fee is required for all other photocopying, including multiple or systematic
copying, copying for advertising or promotional purposes, resale and all forms of document delivery. Special rates are
available for educational institutions that wish to make photocopies for non-profit educational classroom use.

Permission may be sought directly from Elsevier Rights & Permission Department, PO Box 800, Oxford 0£ 5
1DX, UK; phone: (+44) 1865 843 830, fax: (+44) 1865 853 333. Requests may also be completed online via the
Elsevier site (http://www.elsevier.com/authors/obtaining-permission-to-re-use-elsevier-material).

In the USA, users may clear permissions and make payment through the Copyright Clearance Center, Inc. 222
Rosewood Drive, Danvers, MA 01923, USA; phone: (978) 750-8400, fax: (978) 750-4744), and in the UK through the
Copyright Licensing Agency Rapid Clearance Service (CLARCS), 90 Tottenham Court Road, London W1P OLP, UK;
phone: (+44) 171 436 5931, fax: (+44) 171 436 3986. Other countries may have a local reprographic rights agency
for payments.

Derivative Works: Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for
internal circulation within their institutions. Permission of the publisher is required for resale or distribution outside
the institution. Permission of the publisher is required for all other derivative works, including complications and
translations.

Electronic Storage or Usage: Permission of the publisher is required to store or use electronically and material con-
tained in this journal, including any article or part of an article. Contact the publisher at the address indicated.
Except as outlined above, no part of this publication may be reproduced, stored in a retrieval system or transmitted
in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without prior written per-
mission of the publisher. Address permissions requests to: Elsevier Rights & Permission Department, at the mail,
fax and e-mail addresses noted above.

Notice: No responsibility is assumed by the Publisher for any injury and/or damage to persons or property as a matter
of products liability, negligence or otherwise, or from any use or operation of any methods, products, instructions or
ideas contained in the material herein. Advertising material included in this publication does not constitute a guar-
antee or endorsement of the quality or value of such product or of the claims made or it by its manufacturer.

Customer Service (orders, claims, online, change of address): Elsevier Health Sciences Division, Subscription Cus-
tomer Service, 3251 Riverport Lane, Maryland Heights, MO 63043. Tel: 1-800-654-2452 (U.S. and Canada); 314-
447-8871(outside U.S. and Canada). Fax: 314-447-8029. E-mail: journalscustomerservice-usa@elsevier.com (for
print support); journalsonlinesupport-usa@elsevier.com (for online support).

For advertising orders and inquiries: North and South America: Aretha Gaskin, Elsevier Inc., 360 Park Avenue
South, New York, NY 10010; Tel.: (212) 633-3681; fax: (212) 633-3820. For classified advertising, contact Adam
Moorad, Elsevier Inc., 360 Park Avenue South, New York, NY 10010; Tel.: (212) 633-3122; fax: (212) 633-3820. Inter-
national: Advertising Department, Elsevier, The Boulevard, Langford Lane Kidlington, Oxford 0£ 5 1GB, United King-
dom, Tel.: (+44) (0) 1865 843565, fax: (+44) (0) 1865 843 967; e-mail: media@elsevier.co.uk. Japan: Advertising
Department, Elsevier Japan, Tel.: (+81) (3) 5561 5033; fax: (+81) (3) 5561 5047.

Disclaimer Notice: Statements and opinions expressed in the articles and communications herein are those of
the author(s) and are not necessarily those of the Editor(s), North American Spine Society (NASS) or Publisher,
or indicative of NASS views, policy or editorial concurrence. The Editor(s), the NASS, and the Publisher assume
no responsibility for any injury and/or damage to persons or property as a matter of products liability, negli-
gence, or otherwise, or from any use or operation of any methods, products, instructions, or ideas contained in
the material herein. No suggested test or procedure should be carried out unless, in the reader’s judgement,
its risk is justified. Because of the rapid advances in the medical sciences, medical practitioners should
obtain independent verification of diagnoses and drug dosages. Discussions, views, and recommendations as
to medical procedures, choice of drugs, and drug dosages are the responsibility of the authors. Consumers
should consult with their own doctors about their individual health status before making any health decisions.

Although all advertising material is expected to conform to ethical (medical) standards, the appearance of
advertising in The Spine Journal does not constitute a guarantee or endorsement by the journal and/or the North
American Spine Society of the quality or value of such product or to the claims made for it by its manufacturer. The
fact that a product, service, or company is advertised in The Spine Journal shall not be referred to by the manufac-
turer in collateral advertising.

This paper meets the requirements of ANSI Standard Z39.48-1992 (Permanence of Paper).

http://www.TheSpineJournalOnline.com
http://www.TheSpineJournalOnline.com/authorinfo
http://www.elsevier.com/authors/obtaining-permission-to-re-use-elsevier-material

	TABLE OF CONTENTS

