Effectiveness of Mechanical Traction
for Lumbar Radiculopathy:
A Systematic Review and Meta-Analysis
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Background

® The North American Spine Society recommends conservative treatment as
initial management for patients with lumbar radiculopathy.

® Clinicians argue that the existing studies renders uncertain conclusions.

® A subgroup of patients with signs of nerve root compression along with
peripheralization of symptoms or positive crossed straight leg raise has been
identified as potentially benefitting from intermittent lumbar traction in
prone position.
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R/ %ER% | Lumbar radiculopathy (LR) is a pain syndrome caused by
Problem/Patient | compression/irritation of the lumbar nerve root(s).

I NE =il different types of traction added to or compared with
Intervention conservative treatments
EDLiEEAE] nontraction therapy: placebo, sham treatment, minimal
Comparison care, or no intervention
“h > Primary outcome:
Outcome 1. Pain; 2. Disability

» Secondary outcome:

1. mobility; 2. psychological, 3.QOL;
4. neurological function ; 5.adherence
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Methods

® Several keyword combinations
e Localization: “low back”/“lumbar”;
e Symptoms: “sciatica”/“radiculopathy”/“radicular syndrome”/
“nerve root pain”/“leg pain/“low back pain”;
* Treatment: “traction”/“physical therapy modalities”

e Randomized control trial

® Publication date: to April, 30th 2020



Methods

Inclusion criteria

1. aged = 18 years

2. lumbar radiculopathy confirmed by the association of at least 2 of the following 3 diagnostic criteria:
1) complaints of LBP with pain and/or numbness radiating below the knee
2) At least 1 of the following radicular signs (positive clinical examination):
a) Sensory loss/paresthesia in any of the L4-S1 dermatomes
b) Diminished patellar or Achilles reflex

c) Muscle strength deficit in any of the L4-S1 myotomes

3) Lumbar disc herniation demonstrated by MRI or C/T

Exclusion criteria

1. only of lumbar pain without signs and symptoms

2. other specific diagnoses

3. current pregnancy or early postpartum period




Results

PN
| Record Record Studies
Records after assessed for assessed for included in
duplicates reading reading full qguantitative
remove N=3177 abstract text N=107 synthesis
N=373 N=8



Table 1. Traction Modalities and Parameters of Included Studies”’

Di . Sample Pati Tracti Tracti Tracti Combination
Study CEMRIC Sige (No. 0 oo ppelof TractionForce  p oo on With Other
tteria of Patients) sition ype ythm requency Interventions
Al Amer Symptoms + 6l Supine Mechanical Continuous 0% of 20 min, 3 Yes: physical
et al*! (2019) physical patient’s body  tmes/wk, for therapy
examination weight 4wk program (local
+ 1maging heat/US/exer-
cise
program)
Bilgilisoy Filiz Symptoms + 125 Supine/prone Mechanical Intermittent 25-50% of 15 min, § Yes: standard
et al* (2018) physical patient’s body  timesiwk, for physical
examination weight, until 3wk (15 therapy
tolerance sesslons) (US/hot
packs/TENS)
Fritz et al*’ Symptoms + 64 Prone Mechanical Continuous 40-60% of 12 min/ses- Yes: EOTA
(2007) physical patient’s body sion, for 12
examination weight sessions/wlk,
for & wk
Kotb et al** Symptoms + 48 Supine Mechanical Intermittent Decreased Fifteen Yes: drugs (tn-
(2017) physical over period of  2-min cyeles, amcinolone)
examination 30sto~9 kg every other
+ imaging (20 1b) day, for 1 mo
Ozturk et al*? Symptoms + 45 Supine Mechanical Continuous 25-50% of 15 minfses- Yes: physical
(2006) physical patient’s body sion, for § therapy (hot
examination weight sessions/wk, packs/US/dia-
+ imaging for 3wk dynamic
currents)
Sherry et al*® Symptoms + 44 Prone Mechanical Intermittent ~23—43 kg 30 min, for § No
(2001) imaging (50-95 Ib) diwk, for 4
wk; then
once/wk, for 4
wk
Thackeray Symptoms + 120 Prone Mechanical Continuous 40-60% of 12 min/ses- Yes: EOTA
eral*’ (2018) physical patient’s body sion, for 12
examination weight sessions/wk,
for 6 wk
Unlu et al*® Symptoms + 60 Supine Mechanical Intermittent 35-50% of 15 minfses- No
(2008) physical patient’s body sion, for §
examination weight sessions/wl,
+ imaging for 3 wk

“EOQOTA = extension-oriented treatment approach; TENS = transcutaneous electrical nerve stimulation; US = ultrasound.




Adverse Events

Thackeray et al., 2016 (n:61/120)

23.0% stiffness
44.3% aggravation of leg/back pain
26.2% arm/leg pain

Less frequent headache, dizziness, and fatigue

10



o <
O o e
T S —
—
(%) q°)
= o B B
Y . . (%)
(@) e ©
~ 8 3 3
= 2}
7)) O =
* —— f f
| -
o © o &
c X 5 ©
%) o — —
(0] © m— S e
| - | -
< L ©
S &8 2 2
— -
@) i i i
AL 1
srdgBaze
WHIOTNE g S 2 a E & 2 3
=) e O =}
- = | -
iAPyiun seiq [epuajod jo sdunos PO $ S ' EEE XX
(seiq uopdajep) syuowssassedwonno joduiuty, @ & S S S S & &
(se1q duewopad) suopwauipmduedue) @ & O @ -~ & @ @
(se1q 2uewiopad) suoguaasnui-djonuangu; ® & ® & -~ & & @
(seiq uopdops)suipseqre Hueusdno) & & ® ©® & @ 0 @&
(se1q Bupaodas) Bupaodasaapps @ & ~ @ O & @ &
sisA[eue Jeax) 0) uonuAu] - (seiq uopdee) BEpowonnoIPdwodu; & S S S S & & &
dn-smojjoj 03 sso7] - (seiq uopdeape) eyepowonnopRduwodu; & & & © & © 0 @
JUIWISSASSY - (SBIq UopnIAIP pue seiq dueuriojrad) Surpung ® S S
S19p1A0Lq - (seiq uondaeppueseiqouentopd)3uipunig @ ® © © © © @ O
sjuedppaed - (Se1q uondAp pue seiq duewsoysad) Suipung ®0® - ~09000
(Se1q UORIIPS) JUIWEDUOI UWOPEINY « B B « « & & &
(se1q uondaas) uonesaudd aduanbas wopuey 'Y EEXEE X X
8 &
b= «® v =
cinlgiglL2 e
S8EEEZgE
2 m e 38 & ] T 2
g % © C 3 T z e
ErfgEfE s
« 2 § 4 §5
<% ol
]

o
<
]
£
w)
]
2
@
0

8

‘a

-
o

e

0

o

o~
o
-
3
=

i




EE—— ¥ |

Table 2. GRADE Evaluation: Quality of Evidence and Strength of Recommendations?

Quahity

Summary of Findings

Comparison
Effect Size,
Outcome No. of Studies Risk of Bias? Inconsistency® Indirectness? Imprecision® N.a.. of Reported as SMD  [GRADE
Partiapants
(95% C1)f
Prone mechanical traction + Pain 3: Bilgilisoy Filiz er al** Not serious No inconsistency  No indirecmess  No imprecision 263 —0.29 High
physical therapy vs physical (2018), Fritz et al** (—0.58 to 0.01)
therapy (2007), Thackeray et al*”
(2016)
Disability 3: Bilgilisoy Filiz er al** Mot serious No inconsistency Mo indirectmess  No imprecision 263 —0.10 High
(2018), Fritz et al*? (—0.34 to 0.14)
(2007), Thackeray et al*”
(2018}
Prone mechanical traction vs Pain 1: Sherry et al*® (2001} Mot serious Mo inconsistency  No indirectmess  —2: imprecision <t —1.05 Low
TENS (—1.67 o —0.43)
Supine mechanical traction Pain 3: Al Amer eral*! (2019),  —1: serious Mo inconsistency Mo indirectmess  —1: imprecision 185 —0.58 Low
+ physical therapy vs Bilgilisoy Filiz et al* (—0.87 to —0.29)
physical therapy (2018), Ozturk et al*
(2008}
Disability ~ 2: Al Amer et al*! (2019), —1: serious Mo inconsistency Mo indirecmess  —1: imprecision 139 —0.78 Low
Bilgilisoy Filiz er al* (—1.45 0 —0.11)
(2018)
Supine mechanical traction Pain 1: Unlu et al*® (2008) Mot serious Mo inconsistency  No indirectmess  —2: imprecision 40 —0.20 Low
vs laser (—0.81 to 0.41)
Disability 1: Unlu et al*® (2008) Mot serious Mo inconsistency  No indirectmess  —2: imprecision 40 —0.00 Low
(—0.61 o 0.61)
Supine mechanical traction Pain 1: Unlu et al*® (2008) Mot serious Mo inconsistency  No indirectmess  —2: imprecision 40 —0.29 Low
vs ultrasound (—0.90 o 0.32)
Disability 1: Unlu et al** (2008) Not serious Mo inconsistency Mo indirecmess  —2: imprecision 40 —0.15 Low
(—0.76 to 0.46)
Supine mechanical traction Pain 1: Kotb et al** (2017) Not serious Mo inconsistency Mo indirecmess  —2: imprecision 24 —142 Low
vs medications (=230t —0.55)
Dhisabilicy 5T 1: Kotb et al** (2017) Mot serious Mo inconsistency  No indirectness  —2: imprecision 24 —1.01 Low
(—1.83 w0 —0.19)

4GRADE = Grading of Recommendations Assessment, Development and Evaluation; ST = short term (follow-up at =45 d); TENS = transcutaneous electrical nerve stimulation. ® A quality point was deducted for a
trial with an unclear risk of bias and potential limitarions that were likely tolower confidence in the estimate effect | methodological rating of quality using the Cochrane Collaboration Risk of Bias Tool = moderate).

<A guality point was deducted for inconsistency due to conflicting results. 4A gquality point was deducted for indirecmess due to clinical hererogeneity. ¢ A quality point was deducred for imprecision due to sparse
datafdata from a single trial. Mreatment effects favoring conservative intervention were assigned negative Hedges standardized mean difference (SMD) values.

R \ N

12



Table 3. Results of Comparisons of Mechanical Traction at Short-Term Follow-up (up to 3 Months Postintervention
No. of Sl::ﬂﬂ]:_‘{d E.ffczld O for E.ggf:; t Test
Comparison Follow-up MNo. of Studies Partici- e, neport P Hetero- P 12 T
as Hedges g . Publication
pants (95% CI) geneity Bias
1: mechanical Pain 3: Bilgilisny Fihz 263 —0.29 05 2.88 23 30,44 -0.66 .62
traction in prone et al* {2018), Fritz (—0.58 to
position + physical er al*® (2007), 0.01)
therapy vs physical Thackeray et al*”
therapy (20186)
Disabilicy  3: Bilgilisoy Filiz 263 —0.10 A3 1.46 A8 0 -1.07 A48
et al* (2018), Fritz (—0.34 to
et al*® (2007), 0.14)
Thackeray et al*”
[ M1LA)
2: mechanical Pain 1: Sherry et al*® <4 —1.05 .001
Prone IPT vs. TENS traction in prone (2001) (—1.67 to
position vs TEMNS —0.43)
3: mechanical Parn 3: Al Amer et al " I'55 —(55s 00 1.94 a7 ] -0.57 .66
traction in supine (2019), Bilgilisoy (—0.87 to
position + physical Filiz et al** E{Z_U 18), —0.29)
H therapy vs physical Ozturk er al™
Supine IPT + PT rosinil v
VS PT Disability 2: Al Amer et al*! 139 —0.78 02 3.67 05 TL.77
U (2019), Bilgilisoy (—1.45 to
Filiz et al** (2018) —0.11)
4: mechanical Pain 1: Unluetal'® 40 —0.20 51
traction in supine (2008) (—0.81 to
position vs laser 0.41)
therapy
Disability  1: Unlu et al*® 40 —0.00 1.00
(2008) (—0.61 to
0.al)
5: mechanical Pain 1: Unlu et al*® 40 —0.29 35
traction in supine (2008) (—0.90 to
pPOSITON vs 0.32)
ultrasound therapy
Disability  1: Unlu et al*® 40 —0.15 B3
(2008) (—0.76 to
0.46)
6: mechanical Pain 1: Koth er alt* 24 —1.42 001
traction In supine (2017) (—2.30 to
. position vs drugs —0.55)
Sup|ne IPT vs. drugs Disability 1: Kotb et al** 24 ~1.01 016
(2017) (—1.83 to
—0.19)
TEMS = rranscuraneous elecrrical nerve stimularion.
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Prone IPT + PT vs. PT

Bilgilisoy Filiz 2018
Fritz 2007

Thackeray 2016

Overall (random-effects model)

ES

-0.59
-0.21

-0.11

-0.29

95% ClI

-1.047-0.15
-0.70/0.27

-0.4670.25

-0.5870.01

w

30.90%
27.31%

41.79%

100.00%

0.009

0.389

0.559

64

120

:
B
-
o
favor traction favor control

A - Comparison between mechanical traction in|prone bosition plus PT versus PT — outcome: [pain]|

Bilgilisoy Filiz 2012
Fritz 2007

Thackeray 2016

Overall randome-effects model)

ES

-0.30
-0.12

0.05

-0.10

95% ClI

-0.7370.14
-0.6150.36

-0.3070.41

-0.347014

w

29.89%
24.53%

45.57%

100.00%

Sig.

0.188
0618
0.780

79
64

120

263

B - Comparison between mechanical traction in|prone position plus PT versus PT — outcome:|disability

-
=
-
o
favor traction favor control
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Spine IPT + PT vs. PT RGSUlt

95% ClI W  Sig. N
Al Amer 2019 -0.88 -1.407-0.35 30.98% 0.001 60 L
EBilgilisoy Filiz 2018 -0.40 -0.284 F0.05 43.66% n.org 78 '
OFturk 2005 -0.53 =111 7005 25.36% 0.074 46 L
Owerall randorm-efMects model) -0.58 -0.87 r-0.29 100.00% 0000 185 ‘
jul
favor traction fawveor control
C - Comparison between mechanical traction in|supine|position plus PT versus PT — outcome| pain

ES 95% CI w Sig. N
Al Amer 2019 -1.14 -1.68/-0.60 47.34% 0.000 60 L
Bilgilisoy Filiz 2018 -0.46 -0.90s-0.02 52.66% 0.042 79 i
Overall random-effects model) -0.78 -1.457-0.11 100.00% 0.022 139 ’

favor traction favor control

D - Comparison between mechanical traction in|supine position plus PT versus PT — outcome| disability




Discussion

Prone IPT+PT vs. PT

Pain & disability :

X high-quality (1%:30, low bias)

Supine IPT+PT vs. PT

Pain & disability : V

Lower-quality (1%:72, Moderate bias)

Prone IPT vs. TENS

Pain :V

Lower-quality (single, Moderate bias)

Supine IPT vs. laser

Pain & disability :

Supine IPT vs. USD

Pain & disability :

Supine IPT vs. drugs

Pain & disability :

X Lower-quality (single)
X Lower-quality (single)
Vv Lower-quality (single, Moderate bias)

16




Limitation

® The small number of studies included in quantitative synthesis is the most
important limitation of this review.

® Only a small number of studies were rated as high quality, and this may have
led to an overestimation of effect.

17
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Section A: Are the results of the study valid?
Section B: What are the results?
Section C: Will the results help locally?
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Section A: Are the results of the study valid?

1. Did the review addressa clearly focused question? (2 & B X RTERIZE?)

HINT: An issue can be ‘focused’ In terms of

[ the population studied Yes V

[ the intervention given Can’t Tell

0 the outcome considered NG

B8 /M35 iEEE | Lumbar radiculopathy (LR) is a pain syndrome caused by compression/irritation of the
lumbar nerve root(s).

A= E=Tilii different types of traction added to or compared with conservative treatments
ED AR nontraction therapy, sham treatment, minimal care, or no intervention
%5 > Primary outcome:
1. Pain; 2. Disability
> Secondary outcome: 15

1. mobility; 2. psychological, 3.QOL;
4. neurological function ; 5.adherence




Section A: Are the results of the study valid?

2. Did the authors look for the right type of papers?(5 1k & i3 Ek?)

HINT: ‘The best sort of studies’ would

0 Address the review’s question Yes \Y

0 have an appropriate study design (usually RCTs for Can’t Tell
papers evaluating interventions)

No

o All randomized controlled trials on adults with LR, using mechanical traction, and without

any restriction regarding publication time or language were considered.



Section A: Are the results of the study valid?

3. Do you think all the important, relevant studies were included?(Z Z 10

SRR AN A?)

HINT: Look for Yes Y
O Which bibliographic databases were used
: Can’t Tell

O Follow up from reference lists
O personal contact with experts No
O unpublished as well as published studies
O non-English language studies

Records identified through Additional records identified o We included published RCTs

database searching (n=3936): through other sources (n=29):

—  PubMed (n=1821)

— CINAHL (n=350)

— PEDro (n=287)

— Cochrane Library (n=297)

— Web Of Science (n=193) (n=10);
Scopus (n=988) —  Other sources (n=19).

without any restriction on
— References from reviews,

Systematic Reviews, Meta-
analysis and Guidelines

publication date, status, or

language.




Section A: Are the results of the study valid?

4. Did the review’s authors do enough to assess quality of the included studies?

(SEEPFIAMAN R mE?)

HINT: The authors need to consider the rigour of the

Yes Vv
studies they have identified. Lack of rigour may affect
the studies’ results Can’t Tell

No

o Two reviewers (A.P., L.T.) independently conducted data extraction and collection using an
Excel spreadsheet.

o Cochrane Collaboration Risk of Bias (RoB) Tool.(fig. 2)

o Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach.
(Table 2)



Section A: Are the results of the study valid?

5. If the results of the review have been combined, was it reasonable to do so?
(EBARMAERETESHEESIE?)

HINT: Consider whether Yes Vv
O results were similar from study to study
: : : Can’t Tell
O results of all the included studies are clearly displayed
O results of different studies are similar No

O reasons for any variations in results are discussed

o Meta-analysis used a random-effects model.

o Table 3 and figure 3.



Section B: What are the results?

6. What are the overall results of the review? (3 i EEE 45 R7?)

HINT: Consider

O If you are clear about the review’s ‘bottom line’ results Yes

O what these are (numerically if appropriate) Can’t Tell

O how were the results expressed (NNT, odds ratio etc.)

No

s »Na W Sig. N

BlighsoyFiz 2018 040 0847005 4366% 0079 b ] - -

Ok 2005 053 111008 536% 0074 ]

Owral gansom-efcts mode)  -058  -087).029 10000% 0000 185 &

AAmer2019 088 1407035 J098% o000 () - ‘

°
tavor rachon favor cortrof

C - Comparison between mechanical traction in supine position plus PT versus PT - outcome: pain

133 wsva W Sig. N
NAmer2019 114 168080 47M% 000 &0 -
BiglsoyFiz 2018 <046 -090).002 5260% QD42 79 — .
Overall jansomaefocts model) 078 145).011  10000% 0022 12 ‘

301 rackon tavee contrad

D - Comparison between mechanical traction in supine position plus PT versus PT - outcome: disability

ure 3. Machanical iraction added 10 phrysical therapy compared with physical tharapy. lorast plots




Section B: What are the results?

7. How precise are the results? (45 Ri5%EN5?)

HINT: Look at the confidence intervals, if given

Yes

Can’t Tell

No VvV

S 5% I W Sig. N

ANAmer 2019 088 1407035 0%8% 000 &0 -

BiigiisoyFilz 2018 -040 -084/005 4366% 0079 79 - n

.
O I ractlon + P I Vs P I Oturk 2005 -053 -1.11/005 2536% 0074 46 -
L]
Overall random-eSects model) -058 -087/-020 10000% 0000 185 +

o

L] tavot traction favoe control
o Pain
C - Comparison between mechanical traction in supine position plus PT versus PT — outcome: pain
%Cl: -0.87/-0.29 % 8%
> 95%Cl: 7 . 58%
AAMer2018 114 -168/-060 4734% 0000 60 L1
[ ] [ ] [ ]
o D|sab|||ty T R N B %

Owrall (random-efects model) <078 -1.45/-011  10000% 0022 139 ‘

»95%Cl: -1.45/-0.11 % 2 134% s "

D - Comparison between mechanical traction in supine position plus PT versus PT — outcome: disability

ES %% a W Sig. N




Section C: Will the results help locally?

8. Can the results be applied to the local population? (45 R =& & /Eu\?é?iﬂﬁ%ﬁ)

HINT: Consider whether

O the patients covered by the review could be sufficiently Yes v
different to your population to cause concern Can’t Tell

O your local setting is likely to differ much from that of the
review No

o Lumbar radiculopathy (LR) is a pain syndrome caused by compression/irritation of the

lumbar nerve root(s).



Section C: Will the results help locally?

9. Were all important outcomes considered?(FTB EEGKRERE AWM ERE?)

HINT: Consider whether

O there is other information you would like to have seen Yes v

Can’t Tell

No

o Pain

o Disability



Section C: Will the results help locally?

10. Are the benefits worth the harms and costs?({J LIS ZEFTCE R
EERREEAER?)

HINT: Consider Yes
O even if this is not addressed by the review, what do you
think? Can’t Tell Vv
No

Thackeray et al., 2016 (n:61/120)

23.0% stiffness
44.3% aggravation of leg/back pain
26.2% arm/leg pain

Less frequent  headache, dizziness, and fatigue
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