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Introduction

Leg ulceration due to venous disease affects >2.5million

patients per year in the United States alone. The estimated
revalence in individuals aged >65 years in the United
tatesis 1.7%

Compression therapy is the cornerstone of management in
patients with venous ulceration of the lower extremity; in
addition to debridement, compression is considered the
standard first-line clinical treatment.

Compression can be achieved by several methods ,including
the use of a single component or layer (such as a
compression stocking or one type of bandage) or the use of
multiple components or layers (different types of bandages
or stockings and bandages used together{

Several varieties of compression stockings, compression
bandages, and various compression bandage systems have
been studied.

The available evidence is mixed regarding which method of
compression is the most effective in improving ulcer healing
and decreasing ulcer recurrence.
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compression modalities for the promotion of venous ulcer healing and

reducing ulcer recurrence
iz / =8 (Problems)

T AFEHE (Intervention)

tE#R (Comparison)

#4558 (Outcomes)

lower extremity venous ulcer disease/adults
(excluded :arterial ~ neuropathic or vasculitis)

Compression stockings with any compression

bandage, bandage system, or dressing

(1)the efficacy of compression stockings vs
compression bandages,

(1)Four layer bandaging (4LB) systems vs bandaging
systems that contain less than four layers, and

(3) short stretch bandages (SSBs) with long stretch
bandages (LSBs)

(1) ulcer healing (number of ulcers healed or
number of limbs with ulcers healed)

(2) time to ulcer healing

(3) ulcer recurrence. 4
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METHODS

Search strategv. With the assistance of an expert
hibranan (L.I’.), we designed and conducted an electronic
scarch strategy, the details of which are awvailable 1n
Appendix. We conducted a comprchensive scarch for ran-
domized controlled trials (FRCTs) and comparative obser-
vattonal studies from Jamiary 1990 to December 201 3.
The databases| included in the search were Ovid Medline
In-Process & Other Non-Indexed Citanons, Ovid MEID-
TLINE, Ovid EMBASE, Ovid Cochrane Central Register of
Controlled Tnals, Ovid Cochrane Database of Systematc
Reviews, and Scopus. Controlled vocabulary supplemented
with keywords was used to scarch for comparative studies
of compression therapy for venous leg ulcers. We also
performed a secondary hand secarch of the reference lists of
all included smdies as well as from previously published
systematc reviews on this topic.
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APPENDIX (online onlv)#Scarch strategy

Orvid

Databasc(s):
MEDILINE({ R) In-Process & Other Non-Indexed Citations

and Ovid MEDILINE(R) 1946 to Present, EBM Reviews—

Cochrane Central Register of Controlled Trials Seprtember

Embase 1988 to 2012 Weck 39, Onwid

2012, EBM Roeovicews— Cochrane Database of Systcmatic
Reviews 2005 to Sgprember 2012 Scarch Strategy:

Na. Searches Results
1 exp Swmwockings, Compressions 2683
2 exp compresson therapy,” 5724
3 (compression or bandage* or stocking™ or dressing™ or unna or unnas or “circ-aid™ or circaid ).mp. [mp=d, ab, sh, 224 681
b, i, ot, dm, mf, dv, kw, nm, ps, rs, ui, x, ct]
4 ors1-3 224 681
5 exp Varicose Ulcer,/dh, dr, pc, m, rh, su, th [ Dier Therapy, Dag Therapy, Prevention & Conmrrol, Radiodherapy, 2284
Re habilitarion, Surgery, Therapyv ]
o exp ulcer, s dm, dr, pc, rr, rh, su, th [ Discase Management, Drug Therapy, Prevention, Radiotherapy, Rehabiliation, 46,901
Surgery, Therapy ]
7 exp leg ulcer,” 24470
B (((venous or varicose or stasis) adj2 ulcer*) and (leg or legs)).mp. [mp=u, ab, sh, hw, m, or, dm, mf, dv, kw, nm, G298
5, TS, ul, 0, ct]
o (5 or®) and 7 a078
10 8 or9 10,012
11 4 and 10 3821
12 exp controlled soady,” 3943 648
13 exp randomized controlled wial 651,961
14 ((comtrol$ or randomized) adj2 (study or studies or trial or thals) ).mp. [mp=u, ab, sh, hw, tn, ot, dm, mf, dv, kw, 5.050,07%
nm, ps, rs, ui, tx, cr]
15 meta analysis, 102 969
16 meta-analys$ . mp. 165476
17 exp “sysremadc review™ 53,391
18 (svstematc®* adj reviewS).mp. 125 284
19 exp Cohort Studies,” 1.441.721
20 exp longitadinal sowdy Q9360912
21 exp rerrospectve stody, 716957
22 cxp prospective study S96,445
23 exp comparative stoudy 2334016
24 exp climical tnal” 1,592 689
25 ((clinical or comparative or cohort or longimadinal or recrospective or prospective or concurrent ) adj (smady or 6,339 437
studies or survey or surveys or analysis or analyses or trial or mials)).mp. [mp=d, ab, sh, hw, tn, or, dm, mf, dv,
ko, nm, ps, rs, wi, 0, ct]
26 orS12-25 QO00 498
27 11 and 26 1890
28 from 11 keep 2046-3458 1413
29 imit 28 wo (clinical trial, all or clinical trial, phase I or clinical trial, phase IT or clinical trial, phase ITT or clinical 405
wial, phase TV or clinical mial or comparadve smady or conrrolled clinical trial or meta analysis or randomized
controlled wrial) [Limit not valid in Embase, CCTER, CIDSE; records were remined]
30 27 or 29 1890
31 hrmit 30 o (book or book senes or editornal or erratum or letter or note or addresses or anrtobiography or 10t



Appraisal total up | Hetrogeneity

| Potentially relevant studies identified by search (n=T78)

T

‘ Articles selected for full text retrieval (n=30%)

Excluded after abstract screening (n=469)

Articles that fulfilled melusion critenia (n=34%)

Study design not controlled trial or comparative cohort (37)
Study did not include patients with only venous ulcers (25)
Study did not compare the interventions of interest {162)
Study did not evaluate an outcome of interest (22)

Study could not be translated (3)

-

Compression stockings v compression bandages: 12 RCTs
4LB compression vs compression with less than 4 lavers: 6 RCTs

-

abstracts
2 Cochrane Systematic reviews

-

SSB compression vs LBB compression: 18 RCTs (2 of these were unpublished

Fig 1. Study selection process. 418, Four-laver bandage; LLB, long stretch bandage; RCT, randomized controlled

trial; 888, short stretch bandage.
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« References from the search were uploaded to Distiller
SR (Evidence Partners Inc, Ottawa, Ontario, Canada), an
online application designed specifically for the
screening and data extraction phases of a systematic
review. Two reviewers, working Independently, screened
all titles and abstracts for eligibility.

« All references that were considered potentially relevant
were retrieved in full text and again screened by two
Independent reviewers against the eligibility criteria.

« Disagreements were resolved by a third reviewer.
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m Validity assessment (1)-RCT P72
Cochrane risk of bias tool

— How the randomization sequence was generated and concealed

— Whether the randomization successfully ensured no important differences between
groups at baseline

— How blinding was achieved and which individuals were blinded
— How follow-up was assessed and reported
— How the analysis was reported.

m Validity assessment(2)-cohort studies

Newcastle-Ottawa Scale to determine the following for
cohort studies:

— Selection of study cohorts: how representative these cohorts were of patients of
interest, whether adequate ascertainment of the exposures and outcomes at
baseline was conducted

— Comparability of study cohorts by means of matching or statistical adjustment by
key predictors of outcome

— Ascertainment of outcome: planning long enough follow-up to allow time for
critical outcomes to develop ,blinding the assessment of outcomes in both groups,
etc.
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Table IL Quality of included studie
Allocation Funding
Study, year Randomization method concealment Baseline imbalance source
Stocking vs bandage
Koksal,”? 2003 Randomizaton method not NR, unclear NR No imbalances at 10 NR
reported baseline
Polignano,'® 2004  Randomization method not NR, unlcear NR Yes, bandage group 3 For profit
reported older (71 vs
67 years), more
women, and more
comorbid clinical
conditions
Junger,"* 2004 Randomized in blocks of 4, Yes Outcome No imbalances at 10 For profit
performed by an external assessors baseline
contract research
organization
Junger,'” 2004 Stratified randomization by Yes NR NR 1 NR
telephone from an
external randomization
center
Mariani,"* 2008 2 blocks of 10 for each of 3 NR, unclear NR No imbalances at 7 NR
centers, no report on how baseline
this was done
Taradaj,'” 2009 Computer generated Yes NR No imbalances at NR NR
random numbers sealed in baseline
sequentially numbered
envelopes
Brizzio,'” 2010 Randomizaton method NR NR, unclear Not blinded No imbalances at 8 For profit
baseline
Szewczk,'® 2010 Randomization method NR NR, unclear NR No imbalances at NR Nonprofit
baseline
Finlayson,'' 2012 Computerized Yes Outcome No imbalances at 10 Nonprofit
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Compression with Stockings vs Compression with Bandages on Ulcer Healing Outcomes
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Results

Compression stockings vs compression

Compression with Stockings vs Compression with Bandages o

Study name Statistics for each study Ulcer Healing / Total Risk ratio and 95% CI

Risk Lower Upper Compression Compression

ratio limit limit p-Value Stocking Bandage
Koksal 2003 (4 mo) 0.95 0.67 1.34 0.78 20/30 2117130 —u—
Polignano 2004 (3 mo) 258 1.05 6.35 0.04 12727 5129
Junger-1 2004 (3 mo) 157 0.98 251 0.06 29/66 19/68 -
Junger-2 2004 (3 mo) 1.02 0.79 1.32 0.86 51/88 51790 ——
Mariani 2008 (4 mo) 1.19 0.90 1.58 0.23 2517130 217130 -+Hi—
Taradaj 2009 (2 mo) 3.00 1.20 747 0.02 15740 5/40 =
Brizzio, 2010 (6 mo) 0.75 0.48 1.18 0.22 14728 18727 i
Szewczk 2010 (3 mo) 087 0.50 1.51 0.62 8115 19731 -
Finlayson 2012 (6 mo) 085 0.67 1.09 0.21 33/50 41153 —
Weller 2012 (3 mo) 1.63 0.97 273 0.07 17723 10722 -
Dolibog 2013 (0.5 mo) 272 0.58 12.66 0.20 5123 2125
Ashby 2013 (12 mo) 1.01 0.89 1.13 0.91 1637230 157 1223

1.10 0.94 1.28 0.23 1
0.1 0.2 0.5 1 2 5 10

Favors Bandages Favors Stockings

Compression with stockings compared to compression various bandages on ulcer healing outcomes. All studies included.

Random Effects Model; I = 30.5
Test for overall effect Z=1.2 (P = .23)

Fig 2. The solid squaresdenote the relative risk, the horizontal linesrepresent the 95% confidence intervals ( CIs), and the
diamond denotes the pooled relative risk. Random effects model; P = 30.5. Test for overall effect Z= 1.2 (P = 23).

The pooled risk ratio (RR) was 1.10 (95% confidence interval [CI], 0.94-1.28),

indicating that ulcer healing outcomes did not differ between the two group
13



Results

Compression stockings vs compression Bandage
Compression with Stockings vs Compression with Short-Stretch Bandages
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Cormpreccion Wit ors or more s of closokinge compesred o sorrpressniom weith one or mare kergsrs of hort-cireind bemcdeigess. o e el g costreormes . S0 chucliess el uciesdl

Random Effects Model: 12 = 19.7
Test for overall effect Z= 2.1 (F = .03)
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s msomad dberobes the poded relatve sk, Random offocts mesdd; P = 197 Test for overall eflect 2= 2.1 {F= 03]

The pooled RR was 1.33 (95% CI, 1.02-1.74), indicating that ulcer healing was
better in the stocking group than in the SSB group

14



Results

Compression stockings vs compression
Compression with Stockings vs Compression with Four-Layer Bandages on

Study name Statistics for each study Ulcer Healing / Total Risk ratio and 95% CI
Risk Lower Upper Compression Compression
ratio limit limit  p-Value Stocking Bandage

Szewczk 2010 (3 mo) 087 0.50 151 0.62 8115 19/3

Finlayson 2012 (Emo) 085 0.67 1.09 021 33750 41753

Ashby 2013 (12 mo) 1.01 0.89 113 0.9 163 /230 167 1223
097 0.87 1.08 0.59

0.1 0.2 0.5 1 2 ] 10

Favors Bandages Favors Stockings

Compression with one or more layers of stockings compared to compression with four- layer bandages on ulcer healing outcomes. All studies included.

Random Effects Model; I>=0
Test for overall effect Z=-0.54 (P =.59)

Fig 4. The solid squares denote the relative risk, the horizontal linesrepresent the 95% confidence intervals ( CIs), and the
diamond denotes the pooled relative risk. Random effects model; F = 0. Test for overall effect Z = —0.54 (P = .59).

The pooled RR was 0.97 (95% CI, 0.87-1.08), indicating no difference between
stockings and 4LB on ulcer healing outcomes 15
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Compression stockings vs compression Bandage
Compression with Stockings vws Comipression with E!arh:.‘ﬁgesm'l'lrne
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Favors Stockings Favors Bandages

Compression with stockings compared to compression wariows bandages on Gme o wcer bealing outcomes. All studies included

Random Effects Maodel; i = 18.4
Test for overall effect 2= -0.14 (P = .89)
Fg 5. The obd spuares denerte the mean daference |, the borizonsal Smes reprosent the $5% condide nioe dmbervals {2,

ancd the damond demotes the woaghted mean &SfErence. Bamndom effects maodel; P = 184, Test for overall offect
= —l 14 = H¥).

The pooled standard difference in means for the remaining eight studies was
0.01 months (95% CI, 0.21 to 0.18;P %4 .89), indicating no difference between
the two groups with respect to time to ulcer healing
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Compression with 4LBs vs compression with less
than four layers
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Favors 4LB Favors Lezss than 4 Layers

Comparieson of oompreccion whh d-dayer bandsgs cycbsme vs oompracsion with bardags cysbemc with lecs than 4 layvers. Al chedlss Inoduded: a0l RCTE.

Random Effects Model; # =0
Test for overall effect Z=0.21 (P = .83)

Fg 6 The ofd sruarcs denote the ebhtve =k, the bomcontal fines mepresont the 95% comddenes indenals (O,
andd the diamond denotes the pooled ehtive msk. Bandom ofects maodel, P = 0. Test for owrall effect 2 = 0,21
(P = 83).

The pooled RR was 1.02 (95% CI, 0.84-1.24; |12 ¥4 0), indicating that ulcer

healing outcomes did not differ between the two groups .



Results

Compression with SSBs vs LSBs
Commpression with Short st etch Bandages ve Long-sttch Bandages
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Fawvors Long-stmetch Fawvors Short-stretch

Cormpari son of compression with short-siretch bandages s log-stretch bandages on woer healing outcomes_ All studies included.

Random Effects Model; 2 =0
Test for overall effect 2 =-0.51 (P = .61)

Fyg 7. The sid spmars demsote the relative msk, the bomicomead fims epresent the 5% confidence intenals (O,
arsd thee dhmmromd demerbes the posobed rebtive sk Bamsdom e focts masdel; 7 = 0, Test for overall effect 2 = —{0L51
(= &al].

The pooled RR of 0.98 (95%CI, 0.91-1.06; 12 ¥ 0.0) indicated no difference in ulcer
healing outcomes when SSBs were compared with LSBs 18



Results
Compression with SSBs vs LSBs

Compression with Short-stretch Bandages vs Long-stretch Bandages onjUlcer Healing Outcomes
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Favors Long-stretch Favors Short-stretch

Comparicon of comprecelon with shord-cbmeioh bandagss v long-stretoh bamdages om ubesr healling outcomaes. Cnly hlgh gualhy shadles Inoludesd

Random Effects Model; F =0
Test for overall effect Z2=-1.63 (P = .10)

Fg 8 The obd spaeares denaste the mean differonoe, the borisomtal fnes mepresent the 95% comdcde nee imbervals {CFs),
and the damond denotes the weaghted mean dfferencs. Bandom dffects model; 2 = 0. Test for overall offect

= =163 (= 1],
When only higher-quality studies were considered (those with clear description of
randomization, allocation, and a reasonable lost to follow-up rate), there was a

non significant trend toward superior ulcer healing in the LSB group compared with
the SSB group at 12 months (RR, 0.91; 95% CI, 0.82-1.02)
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Results
Time to ulcer healing

Compression with 558 vs LSB on Time IW
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Fawors Short Stretch  Favors Long Stretch

Compression with short stretch bandanging v s longstretch bandaging on tirme to ulcer healing outcomes_ Al studies imclwded

Random Effects Model; 7 =0
Test for overall effect 7= 0.04 (P = .97)

Fi 9 The ohad speaees denobe the mean daifference, the Sorisomtal Saes nepresent the 5% condide noe amdemvals (15,
amwd thee afsmmr ol denmotes the woghted mean difference. Ramnsdbom ofe ots muasdel, 2 = 0, Test o overall effect 2 = 0004
= 97].

The pooled difference in means for the remaining RCTs was 0.5 months
(95% CI, 0.6 to 0.16; P ¥4 .41), indicating there was no difference between
compression with SSB vs LSB with respect to time to ulcer healing



Conclusion

We did not find any significant differences
with respect to ulcer healing outcomes
when comparing

» stocking compression vs bandage
compression,

* 4] B compression vs compression with less
than four layers,

« compression with SSBs vs LSBs
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