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PICO

P Patient Lateral epicondylitis
Problem Lateral elbow tendinopathy
Population Tennis elbow

| Intervention Laser acupuncture

C Comparison

Placebo
Non-laser intervention

O Outcome

Pain relief
Function improvement

A systematic review with procedural assessments
and metaanalysis of low level laser therapy in lateral

elbow tendinopathy
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Research article
A systematic review with procedural assessments and

tendinopathy (tennis elbow)

\

meta-analysis of Low Level Laser Therapy in lateral elbow
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Levels of Evidence and Grades of

Recommendations
Grade of Level of :
recommendation | evidence Interventions
18 Systematic review of randomized
A controlled trials
1b Individual randomized controlled tral
Za Systematic review of cohort studies
5 Zb Individual cohort study
3a Systematic review of case-control studies
3b Individual case-control study
C 4 Case series
Expert opinion without explicit critical
D 5 appraisal or based on physiology or bench
research

A systemartiC review WITh procedural assessments
y X 2011/11/2
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* Smidt N, Assendelft WJ, Arola H, Malmivaara A, Greens S, BuchbinderR, et al.: Effectiveness of physiotherapy
for lateral epicondylitis: a systematic review. Ann Med 2003, 35(1):51-62.

* Bisset L, Paungmali A, Vicenzino B, Beller E: A systematic reviewand meta-analysis of clinical trials on physical
interventionsfor lateral epicondylalgia. Br J Sports Med 2005, 39(7):411-22. discussion411-22.

* Stasinopoulos DI, Johnson MI: Effectiveness of low-level lasertherapy for lateral elbow tendinopathy. Photomed

Laser Surg2005, 23(4):42,§'57§95tematic review with procedural assessments

@ and metaanalysis of low level laser therapy in lateral 2011/11/%
elbow tendinopathy /




M
e Randomised controlled clinical trials
o 4= [LLLT(U)] N [Tennis elbow(U)]
O ;F."”\ﬁi}ﬁ_
Medline
Embase

Cinahl
PedRo

the Cochrane Controlled Trial Register as advised by Dickersin

A systematic review with procedural assessments 2011/11/2
and metaanalysis of low level laser therapy in lateral 1
elbow tendinopathy /
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s » & & Inclusion criteria
e Diagnosis: lateral elbow tendinopathy
® Treatment: LLLT /& & 4 #+632-1064nmz_ [F » 1]
R RE Y
& R
Jolg Bhtrigger point
® Design: RCTsz- crossover
e Blinding: outcome assessor
e Control group
Placebo control group
Other non-laser intervention with >10 person per group
e Specific endpoint: 3 » {2 1-523% 7 =iz B Jf & i & B i
O “nd metaanalyss of low level Iaser herapy i atera ey
elbow tendinopathy
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Quorom flow chart of reviewing process

Potentially relevant articles
(n=1299)

\

A 4

Articles retrieved for
more detailed evaluation

(n=180)

e E ey
Randomization

A\ 4

Articles excluded as irrelevant abstract
(n=1119)

A 4

RCTs to be included in
the meta-analysis

(n=18)

T Bl e T HAt
Inclusion criteriaf&{4:

\ 4

Articles excluded as not RCTs
(n=162)

A 4

RCTs with adequate design

(n=15)

fb B ST BFE T A

A\ 4

RCTs excluded for not meeting
trial design criteria
(n=3)

A

RCTs with adequate

(n=13)

@ treatment procedures

\ 4

RCTs excluded for not meeting criteria
of valid procedures for laser treatment
(n=2)

2011/11/2
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# =+ & Trial Design Inclusion Criteria

Table I: Randomised LLLT-trials excluded for not meeting trial design criteria for diagnosis, blinding or specific endpoints.

Study by first Year Method score Laser wavelength Application Result Reason for exclusion
author technique
Mulcahy [40] 1995 Mot stated Mo significant Does not satisfy control

5 904

. differences between group criterion: Lacks
%ﬁﬁéﬂﬂ%ﬁ 3@ /%%% lﬁ/%%\%%}}kﬂﬂ‘ aLT_tIi_\_;.e and placebo tsufﬁcient patient numbers
in placebo control group

as only 3 patients had

tendinopathy

Simunovic [41] 1998 3 830 Tendon + Trigger  LLLT significantly Does not satisfy criterion
better than placebo for specific endpoint and

- - Poin
¥HHE4H KA bilateral conditionF54&placebo treatment  sandard number o

treatments: Only bilateral
Héﬂx %% conditions wereygiven
= placebo treatment, but
data for this group were
not presented

Vasseljen [42] 1992 5 904 Tendon Traditional Does not satisfy blinding
. . . physiotherapy criterion: Neither
fﬁﬁ[‘é b I 18 d IN g significantly better therapist, patients or
than LLLT observers were blinded in
the traditional
physiotherapy group

Trial characteristics by first author, method score, laser wavelength in nanometer, laser application technique, trial results and reason for exclusion.
2011/11/2
1
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A 7+ & Treatment Procedure

™~

Table 2: Randomised LLLT-trials excluded for not meeting criteria of valid procedures for active laser and placebo laser treatment.

Study by first author Method score Woave-length Application technique Result

Reason for exclusion

Haker [43] 6 904 Tendon Mo significant differences

Haker et al.(1991a) Gudmundsen et al.(1987)

AR FEZFILLLTRER %

st

Siebert [44] 6 904 + 632 Tendon Mo significant differences

HHIR4E 148 F632nm LLLT B340 &

Photograph in trial report
shows that the laser probe
was kept in skin contact and
thereby violated the
manufacturers’
recommendation of a keeping
the laser head at a distance of
[0 em. This violation caused a
central blind spot of ca 3 cm?
which left the tendon
pathology unexposed to LLLT
(See Figure 2)

Active laser treatment to the
placebo group received red
632 nm LLLT, which we
calculated to be (2.25)), which
again is an adequate LLLT
dose. Consequently this trials
lacks a placebo or non-laser
control group

Trial characteristics given by first author, method score, laser wavelength, laser application technique, trial results and reason for exclusion.

2011/11/2
1
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13 eligible RCT after exclusion

Table 3: Included randomised LLLT-trials.

Study by first author Method score Patient numbers Application technique Control Trial results
Basford [53] 8 47 Tendon Placebo 0
Gudmundsen [51] 6 92 Tendon Placebo ++
Haker [46] 7 49 Acupoints Placebo 0
Haker [50] 6 58 Tendon Placebo +
Krashenninikoff [54] 6 36 Tendon Placebo 0
Lam [55] 7 37 Tendon Placebo ++
Logdberg-Anderson [49] 7 142 Tendon Placebo ++
Lundeberg [47] 6 57 Acupoints Placebo 0
Oken [56] 7 59 Tendon UL, Brace ++
Palmieri [57] 6 30 Tendon Placebo ++
Papadoupolos [52] 4 31 Tendon Placebo -
Stergioulas [48] 7 62 Tendon Placebo ++
Vasseljen [58] 8 30 Tendon Placebo +
Total 6.5(Mean) 730

Trial characteristics by first author, method score, laser application technique, control group type, trial results. The abbreviations used are
determined by the following categories: (-) means a result in favour of the control group, (0) means a non-significant result, (+) means a positive
result for LLLT in at east one outcome measure, and (++) means a consistent positive results for more than one outcome measure.

n=13 N=730 Tendon=11
Acupoint=2

A systematic review with procedural assessments 2011/11/2
and metaanalysis of low level laser therapy in lateral 1 /

elbow tendinopathy
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Bias analysis

® Positive bias detection

Methodological score (12 PEDro scalez®4 » & 4

Profit funding source 3 £ % /&
e Negative bias detection

Patient selection
e Long symptom duration ;g ;& 4 5§ 21:3% 2}

% 104)

° Recent steroid injection = **20% & & e 5 w0 g i@ * 3 FI %L b4

e Effective co-interventions fr p¥ 3% % 38 6 ) 5
o Publication bias
EFRHFILARDTFTRT ¥ aRT L
*f‘?}]?r;&ﬂzss Fizd o 5 v TRHE S FE L
Gl T fa A E AL
A systematic review with procedural assessments

and metaanalysis of low level laser therapy in lateral
elbow tendinopathy
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Bias analysis

A R | FRSE &%
Positive | Method score L 336.54
(tj)iais | (Pedro criteria list) (4 — % M354)
etection : :
Profit funding v I | I
source A 7 5 g s ¢ R
Negative |Long symptom BF JE kT % A 213%
bias duration
detection : —
Recent steroid Sh B Fie® § & % 57 FpgiL ot
Injection
Effective co- Bl REE Y E LR

Interventions

roccaurdl dsSsessITIeTIw

A SYSLEITIAlIC TEVIEeW WILT
and metaanalysis of low level laser therapy in lateral 2011/11/%
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Study by first SteroidiAr?jections Ilaean Mi;n PEiz)r Concurrent esgrcise therapy Deflated effect
author (> 20%) symptom baseline treatment size due to
duration pain failures patient
selection bias
Basford [53] 6/23 25 48 ? No Yes (A, B)
Gudmundsen[51] 2 19 ? 134/92* | No Possible
(A,C,D)**
Haker [50] 17/25 52 ? 20/25 No Yes (A,B,D)
Haker [46] 18/49* 26 ? 38/49* No Yes (A,B,D)
Krashenninikoff [54] ? 9 55 ? No Possible (A, D)
Lam [55] 0 13 51 0 Eccentric + stretching | Possible (E)
Lundeberg [47] 0 > 12 ? ? No Possible (B,C,D)
Lagdberg-Andersson [49] | 8/73 26 36 54/73 No Yes (B)* *
Oken [56] O(not<6 24 71 ? Strengthen-ing and Yes (B,C,E)
weeks before) stretching
Palmieri [57] 0 5 65 0 No No
Papadopoulos [52] 11/14 28 45 21/14 Yes (no details) Yes (A,B,C,D)
Stergioulas [48] 0 6 53 0 Eccentric + stretching | No
Vasseljen [58] 5/15 17 43 8/15 No Yes (A, E)
2011/11/2

L
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Publication bias % # %%

Publication bias plot

350 -

300 -
250 -

200 -

Negative 120
direction bias 109 -

0
L ¥ I T T

Sample slze (n=)

wHE]

Funnel plot

10
LLLT effect on pain vs placebo (WMD)

A systematic review with procedural assessments
and metaanalysis of low level laser therapy in lateral
elbow tendinopathy
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Publication bias
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Assessment of procedures and treatment variables

~

and metaanalysis of low level laser therapy in lateral

Study by first author Laser Laser Energy Total Power Points Total No.

wavelength | mean dose per energy density irradiated | irradiation | therapy

(nm) output point (J) dose per (mW/cm?) time (s) sessions

(mw) session (J)
Basford [53] 1064 4080 12.2 12.2 204 7 60 12
Gudmundsen[51] 904 12 1.2 1.2 3 4.6 cm? 480 8
darea
Haker [50] 904 12 0.36 2.16 24 6 180 10
Krashenninikoff [54] 830 30 3.6 7.2* 110 ? 120 8 (max.)
Lam [55] 904 25 0.28 0.66 208 2.4 22 9
Lagdberg-Andersson 904 8 0.25* 0.5 24 2* 62 6
[49]
Oken [56] 632 10 6 6 ? 1 600 10
Palmieri [57] 904 3 0.6 1.8 50 3 600 20
Papadopoulos [52] 820 50 3 3 714 1 60 6
Stergioulas [48] 904 40 1.2 7.2 80 6 180 12
Vasseljen [58] 904 15 0.9 3.6 6 4 600 8
A systematic review with procedural assessments 2011/11/2

L

elbow tendinopathy
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Assessment of procedures and treatment variables
Study by first author | Laser Laser Energy Power Points Total irradiation | No. therapy
wavelength mean dose per density irradiated time (s) sessions
(nm) output session (J) | (mW/cm?)
(mW)
Haker [46] 904 8 1.20 16 5 150 10
Lundeberg [47] 632/904 1.56/ 0.09/ 10 11 60 10
0.07 0.004
A systematic review with procedural assessments 2011/11/2

e and metaanalysis of low level laser therapy in lateral 1
elbow tendinopathy /




=iz 7 ;£ outcome measure

® Primary
Visual analogue scalesi i 5+t & % (VAS)
Improved global health status
® Improved e Much improved

e Good e Pain-free
e Better e Excellent
VISUAL ANALOG SCALE
NC PAIN T | WORST PAIN
AT ALL IMAGIMNABLE

0 10 20 30 40 S50 60 70 80 90 100

HAPPY FACE - SAD FACE SCALE

N IR N VY NN INATL INS RS A S
T

2011/11/2
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=% = ;= outcome measure

e Secondary
painfree grip strength & 7% ¥+ (dynamometer,
vigorimeter)
pain pressure threshold & % £ & (algometer)
sick leave F] 7 if jp k&2 1 1% (days)
Follow-up results

algometer/
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Meta-analysis of effects — Primary Outcome

the WMD pain reduction on 100mm VAS

~

Review: Laser tendinopathy
Comparisen: 0% Lateral elbow tendincpathy pain
Cutcome: 01 Pain reduction on 100 mm VAS at end of study
Study Laser therapy Placebo WMD (random) Weight WNMD (random)
or sub-category N Mean (SD) N Mean (SD) §5% Cl % 95% ClI
0! Tendcdapplicaticn S04 nm
T — 13 45.00(14.00) 15 15.30(11.00) —_— 12.35 28.70 [20.83, 38.71]
Vasselien 15 16.00(12.00) 15 €.00{12.00) —= 12.57 10.00 [1.41, 18.59]
Legdberg-Anderssen 73 10.00(25.00) s -1.00{25.80) - 12.88% 11.00 [2.84, 19.3¢]
Stergioulas LE 15 25.30(25.20) 1s 11.54(24.88) [—=— 7.88 17.7¢ [-0.1€e, 35.28]
Lam 21 20.90(2¢e.20) 13 2.20(25.00) —— 8.0¢ 18.70 [1.23, 3€.17]
Subtotal (85% CI) 135 132 ‘» 53.54 17.18 [8.495, 25.8¢]
Test for heteregeneity: Chif =12.18, df =4 (P=0.02), F=67.2%
Test for overall effect: Z = 3.88 (P = 0.0001) 172mm [95% CI 85 to 259] p 00001
03 Tendonjapplicaticn 820 nm and 1064nm
srasnenniniko ff 1z 13.00(3€.00) i8 14.004{35.00) —_— 5.52 5.00 [-18.20, 28.20]
Papadepoules is -1.00(20.50) 1e 14.00(21.20) — S.3¢ -15.00 [-29.€8, -0.32]
Basford 23 13.40(35.590) z4 17.00({3¢e.80) e.32 -3.680 [-25.57, 18.37]
Subtetal (85% CI) 5@ 53 T 21.€0 -7.45 [-19.08, 4.10]
Test for heteregeneity: Chif = 2.23, df =2 (P=0.33), F= 10.5%
Test for overall effect: Z=1.27 (P=0.21)
03 Acupoint aaplicaticn technique 904 nm
= —— 2€.00(20.00) is 22.00{20.00) —f— 11.28 4.00 [-7.01, 15.01]
Subtotal (35% Cl) 33 13 < 11.28 4.00 [-7.01, 15.01]
Test for heterogeneity: not applicable
Test for overall effect: Z=0.71 (P =0.48)
0! Tendonjapplication €22 nm versus brace
3 z0 22.00(12.00) 20 14.00(5.00) - 13.58 14.00 [7.43, 20.57]
Subtotal (85% Cl) 20 20 ’ 13.58 14.00 [7.43, 20.571

Test for hetercgeneity: not applicable
Test for overall effect: Z=4.17 (P < 0.0001)

Total (5% CI) 253
Test for hetercgeneity: Chi® = 33.68, df =9 (P = 0.0001), F=73.3%
Test for overall effect: Z=2.79 (P = 0.005)

(5]
(8]
o

10.2mm [95% CI:

100.

00

10.24 [3.04, 17.45]

-100

0
Favours placebe

S0 100
Favours laser

*
3.0 to 17.5] p=0.005
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Meta-analysis of effects — Secondary Outcome

the SMD for pain-free grip strength

Review: Laser tendinopathy

Comparisen: 0S Lateral elbow tendinopathy pain

Outcome: 02 Pain free grip strength improvement

Study Treatment Control SMD (fixed) Weight SHMD (fixed)
or sub-category N Mean (SD) N Mean (SD) §5% Cl % 95% Ci
01fTenden Iapplicaticn S04 nm

H — 25 25.00{34.30) z4 0.00{33.¢0) —— 17.3¢ 0.72 [0.14, 1.30]

Vasselien 1s 50.00{20.10) 1s -20.00(20.10) —) 4.29% 3.39 [2.22, 4.55]

Stergiculas 15 7:20(12.80) 15 1.84(11.¢0) - 11:10 0.43 [-0:30, 1.15]

Lam 21 45.10(11.80) 18 13.00(13.50) —_— 7.08 229 TXigs, 3:78
Subtetal (95% CI) Te 72 -‘ 35.83 X -30. [0.91, 1.6
Test for heterogeneity: Chif = 32,11, df = 2 (P < 0.00001), F=80.7%

Test for overall effect: Z = .64 (P < 0.00001) 1.30 [95% Cl: 0.91to ]_68]
02[Tendon tpplicaticn 820 nm (+/- 10)

P los 14 -1.00{11.00) 15 9.00{10.00) —_— 9.78 =-0:93 [-1.76, -0-15]
Subtotal (95% Cl) 14 15 * g.78 =0:93 [=1:70; —0:15]
Test for heteregeneity: not applicable
Test for overall effect: Z = 2.35 (P = 0.02)

GBpIicaticn S04 nm

L bt — 38 41.50(2e.00) 19 38.20({23.00) 1915 0.13 [-0.42, 0.8&8]

Haker acu 23 17.00(18.00) zZe 10.00(18.00) E 18.17 0.38 [-0.18, 0.95]
Subtoetal (5% Cl) el 43 37.37 0.25 [-0.14, 0.865]
Test for heterogenetty: Chi* = 0.38, df=1(P=0.83), F=0%

Test for overall effect: Z = 1.25 (P =0.21)
OiTendon applicaticn €32 nm

20 10.50(18.00) 20 -7.50(14.00) — 13.02 1.09 [0.42, 1.7¢]
Subtotal (95% CI) 20 20 -.' 13.02 1.09 [0.42, 1.7¢]
Test for heterogeneity: not applicable
Test for overall effect: Z = 3.20 (P = 0.001)
Total (95% CI) 171 i1s2 ‘ 100.00 0.66 [0.42, 0.90]
Test for heterogeneity: Chif = 65.02, df = 7 (P < 0.00001), F = 88.2%
Test for overall effect: Z = £.38 (P < 0.00001) 0.66 [95% Cl: 042 to 090'| p<0.0001

-2 -2 0 2 4

Favours placebo  Favours laser



Disscussion (1)
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* Bjordal JM, Ljunggren AE, Klovning A, Slordal L: Non-steroidal antiinflammatory drugs, including cyclo-oxygenase-2 inhibitors,
in osteoarthritic knee pain: meta-analysis of randomised placebo controlled trials. BMJ 2004, 329(7478):1317-21.
2011/11/2
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Disscussion (2)
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° & 632nm¢¢%ﬂié«‘1§ s w(Ltrial) > » F & v 2%
CRERESE -8 he
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e ¢ * 830nmzt 1064nmeke b (3 trials) » & & ¥ 3 &
oA EER (THHTHER)
B m LR (2385 ~ T 214)
Po R T L BPAE FR L G E (2385 ~ 3+20%)

o ghiHd F R infenen|(2trials) 0 & F L &

e 135 REAT RIIET A B 3R F

* Enwemeka CS: Attenuation and penetration depth of red 632.8 nm and invisible infrared 904 nm light in soft

i . Th 2001, 13:95-101.
i tissues. Laser Therapy 2001, 13:95-10 2011/11/2
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STEP 4 — Applying &/ & *

A systematic review with procedural assessments
and metaanalysis of low level laser therapy in lateral
elbow tendinopathy

2011/11/2
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A systematic review with procedural assessments
and metaanalysis of low level laser therapy in lateral
elbow tendinopathy
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STEP 5 — Auditing := 2 & %

A systematic review with procedural assessments 2011/11/2
@ and metaanalysis of low level laser therapy in lateral 1 /

elbow tendinopathy
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A systematic review with procedural assessments 2011/11/2
@ and metaanalysis of low level laser therapy in lateral 1 /

elbow tendinopathy
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and metaanalysis of low level laser therapy in 20007114211

A systematic review with procedural assessments
@ lateral elbow tendinopathy
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A systematic review with procedural assessments 2011/11/2
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