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Do Changes in Transversus Abdominis and Lumbar Multifidus
During Conservative Treatment Explain Changes in Clinical
Outcomes Related to Nonspecific Low Back Pain?

A Systematic Review
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Abstract: Previous research describes an inconsistent relation between temporal changes in trans-
versus abdominis or lumbar multifidus and temporal changes in clinical outcomes. Unfortunately, a
relevant systematic review is unavailable. As a result, this systematic review was designed to summa-
rize evidence regarding the association between temporal changes in muscle morphometry and ac-
tivity in response to treatment, and temporal changes in clinical outcomes. Candidate publications
were identified from 6 electronic databases. Fifteen articles were included after scrutinization by 2
reviewers using predetermined selection criteria. The methodological quality of these articles was
appraised using a standard tool. These methods revealed strong evidence that temporal alterations
in transversus abdominis thickness change during contraction (as measured by B-mode or M-mode
ultrasound) or feedforward activation of transversus abdominis (assessed via electromyography, tis-
sue Doppler imaging, or M-mode ultrasound) were unrelated to temporal changes in low back pain
(LBP)/LBP-related disability. There was limited evidence that temporal changes in transversus abdom-
inis lateral sliding or lumbar multifidus endurance were unrelated to temporal changes in LBP inten-
sity. Conflicting evidence was found for the relation between temporal changes in lumbar multifidus
morphometry and temporal changes in LBP/LBP-related disability. This review highlights that
temporal changes in transversus abdominis features tend to be unrelated to the corresponding
LBP/LBP-related disability improvements, whereas the relation between multifidus changes and
clinical improvements remains uncertain.

Perspective: This systematic review highlighted that changes in morphometry or activation of
transversus abdominis following conservative treatments tend not to be associated with the corre-
sponding changes in clinical outcomes. The relation between posttreatment changes in characteris-
tics of lumbar multifidus and clinical improvements remains uncertain.
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order®> with a reported lifetime prevalence of
approximately 80%.°%'°¢ Although 70 to 90% of

15,105

I ow back pain (LBP) is a common musculoskeletal dis-

LBP patients will recover in 2 to 6 weeks,
approximately 60 to 86% of patients with a first episode
of LBP will relapse within a year,®* whereas 6 to 10% of pa-
tients develop chronic LBP.2? The high prevalence of LBP is
associated with enormous socioeconomic burdens®>”"
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Deep Trunk Muscles and Back Pain—A Systematic Review

Search Strategy

MEDLINE (n= 268) EMBASE
CINAHL (n= 466) Cochrane library
PEDro (n=37) SPORTDiscus

Controlled Trials Register (n=175)
Articles from contacted prominent scientists (n =0)

(Number of articles obtained from each electronic database till March 2013)
(n=450)
(n=37)
(n=128)
Clinical trialgov + Clinical Center Clinical Research Studies + Current

Potential reference from selected articles (n =25)
Citation tracking by Scopus/Web of Science (n = 536)

|

|

| Potentially relevant articles identified and screened for retrieval (n = 2122) |

Excluded due to duplication (n = 640)

v

Excluded based on title and abstract (n = 1362)

Potentially appropriate articles for retrieval (n = 120)

Reasons for exclusion (n =105)

A 4

Finalized included articles (n= 15)

A 4

1.Results related to superficial trunk muscles

2 Diagnostic, cross-sectional or case study design

3.Clinical prediction rule derivation/validation only
(irrelevant to our research question)

4.Not investigating the relations between changes in
transversus abdominis/lumbar multifidus and changes
in clinical outcomes.

5.Studying risk factors in healthy individuals only
6.Irrelevant to non-specific low back pain
7.Investigation of treatment efficacy only

Figure 1. A flow diagram of the literature search.

and disability.”®* Notwithstanding current diagnostic
technology, the cause of LBP remains unknown in approx-
imately 90% of patients (ie, nonspecific LBP),>* which in
turn hinders effective treatment and prevention of LBP.

Although the precise cause of LBP remains elusive,
previous research has found that patients with LBP
demonstrated neuromuscular, morphometric, or histo-
logic changes in transversus abdominis (TrA) or
Iumbar multlfldus (LM).6'18'24'26'43'47'48'51'56'59'69'72'93'107
Compared with asymptomatic individuals, patients
with LBP displayed reduced TrA/LM thickness change
during contraction,'®"9°8591%7 de|ayed feedforward
activation of TrA/deep LM during trunk or limb
movement,*>4670.7584 and fat infiltration and muscle
atrophy in LM.2"®* Given the anatomic positions of TrA/
LM32840.5% and the impairments of these muscles in LBP
patients, TrA/LM are postulated to play an important
role in maintaining intervertebral stiffness/stability and
preventing LBP recurrence.?®*

Specific conservative interventions have been de-
signed to restore the morphometry, histology, and acti-
vation of TrA/LM in patients with LBP, which may
improve the clinical outcomes and prevent LBP recur-
rence.””®°” In other words, these variables are
targeted by various treatments and are therefore
hypothesized to create changes in clinical outcomes.'*®

Although a prior systematic review has summarized that
baseline characteristics of TrA/LM may not predict future
clinical outcomes of LBP,"''® there are conflicting findings
regarding the relation between temporal changes in
morphometry/feedforward activation of these variables
and changes in clinical outcomes during treatment or at
discharge. One study found that increased TrA and
decreased obliquus internus contraction thickness ratios
measured with B-mode ultrasound imaging (USI) in
response to 8 weeks of various exercise interventions ex-
plained 18% of the variance in temporal LBP reduction.'®
On the contrary, another study showed that the improve-

ment of LBP-related disability following 9-week motor
control exercises was associated with neither temporal
changes in TrA contraction ratio nor temporal changes in
feedforward activation of deep abdominal muscles
(including TrA) measured with usL.”? Similarly, improve-
ments in functional scores of patients with LBP following
2 sessions of spinal manipulative therapy were unrelated
to the corresponding alterations in LM percent thickness
change measured with B-mode USI.3"7° Collectively,
knowing which variables can predict treatment outcomes
would help clinicians apply TrA/LM-targeted treatments
with improved confidence and may help design interven-
tions to increase success. However, to our knowledge, a
relevant systematic review has yet to be conducted.

Given the above, the primary objective of this systematic
review was to summarize published evidence regarding
an association between temporal changes in TrA/LM mus-
cles treated with conservative interventions and temporal
changes in clinical outcomes of patients with nonspecific
LBP. The secondary objective was to review whether the
relation between changesin TrA/LM and clinical outcomes
was affected by age, gender, and LBP chronicity.

Methods

The review protocol was registered with PROSPERO
(CRD42013003860). The review followed the suggested
methodological and reporting guidelines of the
Preferred Reporting Items of Systematic Reviews and
Meta-analyses (PRISMA)’® and the Meta-analysis of
Observational Studies in Epidemiology (MOOSE).*°

Identification of Studies

Relevant literature in English, Chinese, French, and
Portuguese was identified by a systematic search of
MEDLINE, EMBASE, PEDro, SPORTDiscus, CINAHL, and
the Cochrane Library (from inception to March 2013).
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