World Journal

y

World ] Anesthesiol 2018 October 27; 7(3): 20-23

' -
T @ .
1 : | & S8
"'..‘ [ r'; . ™
-2 BB y 1Y
L " L H M 1
_ : W .
v “!
L]
.

B - T T

Baishideng Publishing Group Inc



/{/ (]‘ # World Journal of
Anesthesiology

Contents Volume 7 Number 3 October 27,2018
EDITORIAL
20 Current challenges in diagnosis of lumbar radiculopathy

Lin JH, Chen CC

Roishidenge ~ WJA | www.wjgnet.com I October 27,2018 | Volume 7 | Issue 3 |



Contents World Journal of Anesthesiology
Volume 7 Number 3 October 27, 2018
ABOUT COVER Editorial Board Member of World Journal of Anesthesiology, Hiroshi Morimatsu,
MD, PhD, Professor, Department of Anesthesiology and Resuscitology,
Graduate School of Medicine, Dentistry, Pharmaceutical Sciences, Okayama
University, Okayama 7008558, Japan
AIM AND SCOPE World Jonrnal of Anesthesiology (World | Anesthesiol, W]A, online ISSN 2218-6182, DOI:
10.5313) is a peer-reviewed open access academic journal that aims to guide clinical prac-
tice and improve diagnostic and therapeutic skills of clinicians.

WA covers topics concerning general anesthesia, local anesthesia, obstetric anesthesia,
pediatric anesthesia, neurosurgical anesthesia, cardiovascular anesthesia, organ transplanta-
tion anesthesia, anesthesia complications, anesthesia monitoring, new techniques, quality
control, airway management, volume therapy, pain diagnosis and treatment, and intensive
care, as well as, evidence-based medicine, epidemiology and nursing. The current columns
of WJA include editorial, frontier, diagnostic advances, therapeutics advances, field of
vision, mini-reviews, review, topic highlight, medical ethics, original articles, case report,
clinical case conference (Clinicopathological conference), and autobiography.

We encourage authors to submit their manuscripts to W].A. We will give priority
to manuscripts that are supported by major national and international foundations and
those that are of great basic and clinical significance.

INDEXING/ABSTRACTING World Journal of Anesthesiology is now indexed in China National Knowledge Infrastructure
(CNKI).
. . p— . . — ;
EDITORS FOR ResponSfble Asslstant. Edlt?r iang - Responslble'Scl'ence Edltor' Li-Jun Cui
Responsible Electronic Editor: Yur-Xiaofian Wu Proofing Editorial Office Director: Ya-fuan Ma
THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma
NAME OF JOURNAL 8226 Regency Drive, Pleasanton, CA 94588, USA COPYRIGHT
World Journal of Anesthesiology Telephone: +1-925-2238242 © 2018 Baishideng Publishing Group Inc. Articles
Fax: +1-925-2238243 published by this Open-Access journal are distributed
ISSN i . under the terms of the Creative Commons Attribution
, E-mail: editorialoff :
ISSN 2218-6182 (online) Herln%e:k' ;Onfl/(/) Ce@.w ]i:::;(;:; s/helpdesk.aspx Non-commercial License, which permits use, distribution,
b P /) Py g P P and reproduction in any medium, provided the original
LAUNCH DATE tp:/ /nwwjgnet.com work is properly cited, the use is non commercial and is
December 27, 2011 otherwise in compliance with the license.
EDITOR-IN-CHIEF PUBLISHER
—HN Baishideng Publishing G I
Zhiyi Zuo, MD, PhD, Professor, Department of 8;;86 Reng uD§M1g rodp e iTIECIALl STATEMENJ. . 1 d by th
Anesthesiology, University of Virginia, Charlottes- cgency Pave,  articles published In journa's owned by the
2y, versity o ginia, Charlottes
ville. PO Box 800710, VA 22908, United States Pleasanton, CA 94588, USA Baishideng Publishing Group (BPG) represent the
> ? ? ) Telephone: +1-925-223-8242 views and opinions of their authors, and not the
EDITORIAL BOARD MEMBERS Fax: +1.925.223-8243 views, (.)pinion's Aor Pol%cies of the BPG, except where
All edit_on'al board members resources online at http:// E-mail: bpgoffice@wignet.com otherwise explicitly indicated.
www.wignet.com/2218-6182/editorialboard.htm Hell:? Desk: httP: / [wwwiwjgnet.com/esps/helpdesk.aspx INSTRUCTIONS TO AUTHORS
EDITORIAL OFFICE b/ /wwewjgnet.com hitp:/ /wwwwignet.com/bpg/ gerinfo/ 204
Ya-Juan Ma, Director
World Jonrnal of Anesthesiology PUBLICATION DATE ONLINE SUBMISSION
Baishideng Publishing Group Inc October 27, 2018 http:/ /www.wjgnet.com/esps/

Roishidenge ~ WJA | www.wjgnet.com I October 27,2018 | Volume 7 | Issue 3 |



W J A

World Journal of
Anesthesiology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/

DOI: 10.5313 /wja.v7.i3.20

World | Anesthesiol 2018 October 27; 7(3): 20-23

ISSN 2218-6182 (online)

EDITORIAL

Current challenges in diagnosis of lumbar radiculopathy

Jiann-Her Lin, Chih-Cheng Chen

Jiann-Her Lin, Department of Neurosurgery, Taipei Medical
University Hospital, Taipei, Taiwan

Jiann-Her Lin, Department of Surgery, School of Medicine,
Taipei Medical University, Taipei, Taiwan

Jiann-Her Lin, Chih-Cheng Chen, Institute of Biomedical
Sciences, Academia Sinica, Taipei, Taiwan

Chih-Cheng Chen, Taiwan Mouse Clinic, National Comprehensive
Mouse Phenotyping and Drug Testing Center, Academia Sinica,
Taipei, Taiwan

ORCID number: Jiann-Her Lin (0000-0002-7255-741X); Chih-
Cheng Chen (0000-0003-4768-5660).

Author contributions: Lin JH and Chen CC designed the theme
of the editorial and wrote the manuscript.

Supported by the Ministry of Science and Technology, Taiwan,
No. MOST107-2321-B-001-020, No. MOST107-2314-B-038-
041-MY3, and No. MOST107-2319-B-001-002.

Conflict-of-interest statement: All authors have nothing to
disclose.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited Manuscript

Correspondence to: Chih-Cheng Chen, PhD, Professor,
Institute of Biomedical Sciences, Academia Sinica, No. 128,
Section 2, Academia Road, Taipei,

Taiwan, chih@ibms.sinica.edu.tw

Telephone: +886-2-26523917

Fax: +886-2-27829224

Received: July 3, 2018
Peer-review started: July 3, 2018

JBaishideng® W]A I WWWW] gnet.COm

First decision: August9,2018
Revised: August 23,2018
Accepted: October 12,2018

Article in press: October 13,2018
Published online: October 27,2018

Abstract

Lumbar radiculopathy (LR) is a term used to describe
a pain syndrome caused by compression or irritation
of nerve roots in the lower back. The surgery cost for
LR increased by 23% annually during 1992-2003 in the
developed country. Although it is one of most common
complaints in clinical practice, the diagnosis for LR is
still very challenging. Here we discuss the current tools
of LR diagnosis and highlight the needs to develop new
diagnosis tools for LR.

Key words: Magnetic resonance imaging; Nerve root;
Pain; Lumbar radiculopathy; Lateral stenosis
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Core tip: Lumbar radiculopathy (LR) is a pain syndrome
caused by the compression or irritation of nerve roots
in the lower back. Because the diagnosis of LR remains
challenging, the development of new diagnostic tools is
urged.

Lin JH, Chen CC. Current challenges in diagnosis of lumbar
radiculopathy. World J Anesthesiol 2018; 7(3): 20-23 Available
from: URL: http://www.wjgnet.com/2218-6182/full/v7/i13/20.htm
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INTRODUCTION

Lumbar radiculopathy (LR) is a term used to describe a
pain syndrome caused by the compression or irritation
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Table 1 Agreement and prediction accuracy between diagnosis tools for detecting the involvement of the nerve root

Agreement Prediction
Clinical findings MRI  MRI and clinical findings Pain relief after surgical decompression MRI Clinical findings
Sen: 68.90%
Electrophysiology 52.0%" 59.6%"! 25.0%" Sen: 86.3% "
89.5%! 54.0%
60.0%
MRI 58.6%" N/A N/A N/A N/A Spe: 16.0%-37.0%
30.0%" Spe: 61.0%-77.0%"
16.3%-64.9%"
3.0%-22.0%"
SNB N/A N/A N/A Sen: 85.40%

Spe: 16.7%"
Sen: 93.00%
Spe: 26.0%™"
Sen: 96.00%
Spe: 56.0% ™

MRI: Magnetic resonance imaging; SNB: Selective nerve block; N/ A: Not available; Sen: Sensitivity; Spe: Specificity.

of nerve roots in the lower back. The cost of surgery
for LR increased by 23% annually from 1992 to 2003
in the developed world™. Although it is among the
commonest complaints in clinical practice, diagnosing it
remains challenging. Here, we discuss the current tools
for LR diagnosis and highlight the need to develop new
diagnostic tools for LR.

Requirements for an accurate diagnosis of LR

Accurate diagnosis is advantageous for treatment out-
comes, with the ultimate aim of post-treatment pain
relief. For the successful operative treatment of LR, a
surgeon must identify the location that causes pain.

Inconsistency between diagnostic tools for anatomical
localization

No gold standard exists for detecting the involved nerve
root of LR. The diagnostic tools include symptomatology,
physical examinations, electrodiagnostic study (EDX),
magnetic resonance imaging (MRI), and selective nerve
block (SNB). Currently, a combination of 2 or more of
these techniques is generally used to obtain a diagnosis.
However, inconsistency between these diagnostic tools
is common and may cause confusion'*®!, Dermatomal
pain distribution is generally regarded as the first indi-
cation that the nerve root is involved. However, this
indications is unreliable; only 16.3% of patients with L5
radiculopathy report a corresponding dermatomal pain
distribution™. Moreover, only 3%-22% of patients with
nerve root compression confirmed through intraoperative
exposure had a corresponding dermatomal pain distri-
bution™!, Although physical examinations enhance LR
diagnosis efficacy, conclusions of symptomology and
physical examination are consistent with MRI findings
in only 16%-58% of patients with LR"*®”), Greater
consistency could be obtained by combining clinical
findings and EDX™®!, but abnormalities in EDX were
observed in fewer than 50% of patients with LR", For
determining nerve root involvement, MRI is markedly
sensitive but exhibits a low specificity. By contrast, EDX

JBaishideng® W]A I WWWW] gnet.COm

21

is markedly specific but has a low sensitivity. Therefore,
MRI and EDX are currently considered complementary
tools for identifying which nerve root is involved in LR.
However, inconsistent findings from MRI and EDX are
common, with an agreement rate of between 25% and
60%*%%% SNB is usually employed as a diagnostic
tool in patients with inconsistent findings to predict
postoperative outcome. The sensitivity of SNB for a
favorable postoperative outcome may reach 85%-96%,
but it has a specificity of 16%-56%"""? (Table 1).

These inconsistencies reflect the limitations of each
diagnostic tool. Crucially, these tools do not directly
evaluate pain or nociception. The conventional sensory
test elucidates patients’ perception of peripheral sensa-
tions, but it does not evaluate nociception. Although
an MRI may provide anatomical evidence of nerve
compression, the compression of a nerve root does not
necessarily cause pain. An EDX can detect denervation
or regeneration of the involved nerve root, but it
provides limited information on nociception. To overcome
the difficulty in determining nerve root involvement
in patients with LR, a prediction model combining 2
or more of these diagnostic tools may provide more
accurate results™'¥, A prediction model that included
findings from MRI, symptomatology, physical exa-
mination, and SNB was developed and validated to
predict the likelihood of a favorable 2-year outcome after
decompression surgery!*®.. Notably, this prediction model
did not include EDX and emphasized the role of the pain
visual analog scale (VAS) and its response after SNB.
Although the pain VAS is objective, it directly reflects
a patient’s response to nociception. The advantage of
this prediction model is that it treats a favorable 2-year
outcome as the gold standard. Nevertheless, a favorable
outcome is the goal of any diagnostic tool.

Development of tools for the detection of dorsal root

ganglion involvement
The dorsal root ganglion or its surrounding nerve tissue
is involved in lateral spinal canal stenosis (also known

October 27,2018 | Volume 7 | Issue 3 |
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as lateral stenosis). An accurate diagnosis should not
only reveal which root is involved but also identify the
segment (e.g., postganglionic or postganglionic) of
the nerve root that is compressed. Currently, sensory
nerve action potential (SNAP) and the standardized
qualitative sensory test (SQST) are diagnostic tools for
detecting lateral stenosis. A 50% decrease in SNAP
amplitude of the superficial peroneal nerve on the
affected side (compared with the unaffected side) has
a sensitivity of 91.3% with a specificity of 85.7% for
detecting lateral canal stenosis™!, The SQST combined
with an MRI is also a valuable tool for diagnosing lateral
stenosis and identifying the compressed segment of
the back!”), SNAP and SQST appear to be promising
for discriminating between lateral stenosis and central
stenosis in patients with LR. However, SNAP abnormality
was observed in only 2% of patients with LR™®; SQST
requires the full cooperation of patients and is validated
only in patients with L5 radiculopathy!”!. Additional
studies are required to optimize these diagnostic tools to
enhance their efficacy or develop novel tools.

Lack of mechanism-based diagnostic tools

Pain is the most disturbing symptom in patients with LR.
Determining the mechanism by which pain is generated in
patients with LR is critical for choosing treatment options.
Different types of pain require different treatments.
Persistent pain after an accurate diagnosis and even
adequate surgical decompression is not uncommont*®*%,
Some types of LR-associated pain (e.g., heuropathic pain)
do not respond to surgical decompression®”. Substantial
evidence from animal studies has shown that simply
touching the nucleus pulposus without applying any
pressure on the nerve root can cause pain-like behaviors
in rodents®?***!, Thus, optimal diagnosis tools should not
only reveal the exact anatomical location of the pathology
but also the pain mechanism for patients with LR. The
types of LR-associated pain include mechanical, ischemic,
inflammatory, and neuropathic pain™*. Current diagnostic
tools are insufficiently sensitive to distinguish between
specific pain phenotypes.

Diagnostic tools that directly evaluate nociceptive
pathways or pain phenotypes

Currently, few tools address pain phenotypes associated
with LR. Interview questionnaires (e.g., neuropathic
pain questionnaires, ID pain, and Pain DETECT) are
used to detect neuropathic pain components. Allodynia
and windup phenomena in quantitative sensory tests
are markers of neuropathic pain®®. A positive straight
leg raise test may be used to identify the mechanical or
ischemic pain components™®!. In older adults with low
back pain, inflammatory biomarkers are associated with
pain intensity and could thus play a role in detecting
inflammatory pain in patients with LR, However, the
diagnostic accuracy of the aforementioned tools has
not yet been validated, thus undermining their potential
for determining treatment options for patients with
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LR. Future studies should examine the mechanisms
underlying pain associated with LR. Based on the un-
derstanding of pain mechanisms, an ideal diagnostic tool
can be developed to evaluate nociception or determine
specific pain phenotypes.

CONCLUSION

Diagnosing LR is challenging for surgeons due to the
inconsistencies between diagnosis tools and the limited
availability of tools for pain phenotyping. It is hoped that
further research will be conducted to develop diagnostic
tools specifically for LR and associated pain phenotypes.
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