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Abstract
Background Various types of dressing materials are available
for wound care following hip and knee arthroplasty. However,
it is unclear if one material is more beneficial than the others in
terms of wound complications and fluid handling capacity.
Research questions We performed a meta-analysis of ran-
domized controlled trials comparing alternative wound dress-
ing materials for the post-operative management of wounds
following THA and TKA with respect to (1) incidence of
wound complications including infection and (2) fluid han-
dling capacity.
Methods Randomized controlled trials comparing alternative
dressing materials, for post-operative management of wounds
following TKA and THA were included in the review.

Databases searched included the MEDLINE and the
EMBASE from inception to February 2017. Two authors per-
formed study selection, risk of bias assessment and data ex-
traction. Where levels of clinical and statistical heterogeneity
permitted, data were pooled for meta-analysis.
Results Twelve randomized trials with data for the primary
outcome were identified. Data were available for meta-
analysis for two comparisons. Wounds managed with film
dressings (odds ratio, 0.35; 95% confidence interval [CI],
0.21–0.57) or with hydrofiber dressings (odds ratio, 0.28;
95% confidence interval [CI], 0.20–0.40) were significantly
less likely to have wound complications than those managed
with passive dressings. There was no evidence that any dress-
ing significantly reduced surgical-site infection rates com-
pared with any other dressing. Hydrofibre dressings showed
better fluid handling capacity than passive dressings in terms
of mean number of dressing changes (mean difference 1.36;
95% confidence interval [CI], 0.15–2.57) and number of pa-
tients requiring early dressing change (odds ratio, 8.60; 95%
confidence interval [CI], 4.68–15.83).
Conclusion The evidence available in the current literature
suggests that advanced dressings such as film and
Hydrofibre dressings have fewer wound complications and
better fluid handling capacity. However, insufficient evidence
is available to determine whether the use of these advanced
dressings reduce periprosthetic joint infection.

Keywords Dressings . Total hip arthroplasty . Total knee
arthroplasty .Wound complications

Introduction

Arthroplasty wounds are different from other surgical wounds
in several aspects, and these unique characteristics should be
considered when selecting dressing materials after surgery.
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First, hip and knee arthroplasty wounds can be highly exud-
ing, with persistent dressing leakage [1–3]. An ideal dressing
should therefore be able to handle excess exudate, while also
maintaining a barrier to prevent bacterial entry. Second, as
lower limb arthroplasty is often performed in the elderly with
fragile skin, there is a higher chance of wound complications
such as blistering and skin injury [4, 5]. Thus, the dressing
should ideally be associated with atraumatic dressing changes
or allow for wound inspection without requiring removal [6].
Third, as these wounds are located over joints, dressings
should allow for freedom of movement and should be able
to accommodate changes in wound dimensions accompanied
with flexion, especially in the knee [7, 8]. Fourth, as there is an
underlying prosthesis, any wound complication impairing
skin integrity (such as blistering) should be avoided for pre-
vention of periprosthetic joint infection (PJI) [9].

A large number of wound dressing products are currently
available and this creates much confusion in classifying dress-
ing materials. We found it useful to classify dressing materials
into three categories based on their interaction with the wound
environment: passive, active, and interactive dressings
(Table 1). While passive dressings serve a protective function,
active dressings actually promote healing through the creation
of a moist wound environment. Interactive dressings not only
create a moist wound environment but also interact with the
wound bed components to further enhance wound healing. An
overview of the classification and properties of the various
dressing materials and their photographs is provided in the
Electronic supplementary material 1. In recent years, various

new dressing materials have been developed, all with claimed
advantages. Unfortunately, little useful information on the ef-
fects of these new dressing materials on wound healing, infec-
tion prevention, and fluid handling capacity is currently avail-
able to help surgeons decide the most optimal dressing mate-
rial following THA and TKA.

Therefore, we performed a systematic review and meta-
analysis of trials comparing alternative wound dressing mate-
rials for the post-operative management of wounds following
THA and TKA with respect to (1) incidence of wound com-
plications including surgical site infection and (2) fluid han-
dling capacity.

Methods

Study selection criteria and literature searches/data
sources and searches

We searched the PubMed and the EMBASE databases in
February 2017. No restrictions were placed on the search en-
gines. The following search terms were used for the literature
search: (dressing or post-operative dressing or wound dress-
ing) and (knee arthroplasty or hip arthroplasty or knee replace-
ment or hip replacement or lower limb arthroplasty). The bib-
liographies of all retrieved and relevant publications identified
by these strategies were searched for further studies. We did
not contact manufacturers regarding studies for inclusion. All
randomized controlled trials, comparing two or more types of

Table 1 Classification of various
dressing materials Type Category Product (manufacturer)

Passive
dressing

Primary dressings
Gauze
Absorbent pads Zetuvit E (Hartmann), Mesorb (Monlyke), Sorbact absorbent pads

(ABIGO), Interpose (Smith & Nephew), Steripad (Johnson &
Johnson)

Impregnated gauze Parafin gauze: Jesonet (Smith & Nephew), 3% bismuth
tribromophenate: Xeroform (DeRoyal)

Secondary dressings
Adhesive tape Hypafix (Smith & Nephew), Mefix (Monlyke), Micropore

(3 M)
Bandage ACE (3 M)

Composite dressings
Fabric (Island dressings) Mepore (Monlyke), Primapore (Smith & Nephew), Cutiplast

(Smith & Nephew), Cosmophor E(Hartmann), Microdon (3 M)
Active

dressing
Films* Opsite (Smith & Nephew), Sorbact (ABIGO), Tegaderm plus pad

(3 M), Opsite visible (Smith & Nephew)
Hydrocolloid* Comfeel, Duoderm (Convatac)
Hydrofiber Aquacel (Convatac)
Alginate Tegaderm alginate (3 M)
Foam Mepilex border (Monlyke)

Interactive
dressing

Antimicrobial dressing Aquacel Ag (Convatac)
Biomaterial dressings
Larva therapy
Negative Pressure

Wound therapy

*often used as secondary dressings
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dressing materials following THA or TKA, and providing
information on any of the following parameters: fluid han-
dling capacity (wear time or frequency of dressing change),
wound complications, and SSI were included for review.
Participants were required to have dressings applied in the
operating theatre, immediately after closure of the skin.
Articles which studied negative pressure wound therapy
(NPWT) were excluded from the review, thereby concentrat-
ing only on dressing materials. Case control studies, case re-
ports, letter to editors, case series and articles including pro-
cedures other than THA and TKAwere also excluded. In case
of doubt whether to include a particular article in the review,
the final decision was made by the senior authors.

Types of outcome measures

The primary outcome measures were composite wound com-
plications (including blisters, erythaema, maceration, leakage
etc.) and SSI. Occurrence of post-operative SSI was defined
by the CDC criteria [10], or the authors’ definition of SSI. The
secondary outcome measure was: fluid handling capacity.
Fluid handling capacity was expressed as either wear time
(in days), or mean number of dressing changes (number) or
percentage of patients which required early dressing change
(%).

Data extraction

Two reviewers extracted information independently with use
of a pre-designed data extraction form from all eligible ran-
domized controlled trials. Any differences in opinion were
resolved by discussion. The following data were extracted:
first author, year of publication, country where the study was
performed, study type, sample size, duration of follow up, and
the primary and secondary outcomes.

Assessment of risk of bias in included studies

Two review authors independently assessed each included
study. Assessment was undertaken using the Cochrane
Collaboration tool for assessing risk of bias [11]. The risk of
bias tool considers six domains: sequence generation, alloca-
tion concealment, blinding, incomplete outcome data, free-
dom from selective reporting, and other issues (i.e., serious
baseline imbalance). A risk of bias table was completed for
each eligible study; these data were combined into a risk of
bias summary figure where judgments for each domain are
tabulated by study.

Statistical analysis

Details of included studies were combined in narrative review
according to dressing type. Both clinical and statistical

heterogeneity were explored. Where appropriate, data were
pooled using meta-analysis (conducted using RevMan 5).
Statistical heterogeneity was assessed using the chi-squared
test (a significance level of P value less than 0.05 was consid-
ered to indicate heterogeneity), and the I2 test. The I2 test
examines the percentage of total variation across studies due
to heterogeneity rather than to chance. Values of I2 over 50%
may represent substantial heterogeneity. In the absence of
clinical heterogeneity, and in the presence of statistical hetero-
geneity (I2 over 50%), a random-effects model was used.
Where there was no clinical or statistical heterogeneity, a
fixed-effect model was applied.

Results

A systematic search generated 312 abstracts fromMEDLINE.
A similar protocol was undertaken in EMBASE revealing 35
abstracts. A total of 12 RCTs [3, 5, 6, 12–20] met the inclusion
criteria (Fig. 1); their study characteristics are shown in
Table 2. See Online supplementary material 2 for the list of
excluded studies and reasons for exclusion. One of the 12
trials was a three-armed trial [3] while another was a four-
armed trial [14]. The three-armed trial was treated as a two-
armed trial by combining the results from the two arms that
randomized two different brands of film dressing.

Risk of bias assessment

The methodological quality of the eligible trials was limited,
as shown in Fig. 2. Even though all studies were randomized
controlled trials, concealment of allocation was unclear in six
studies, no study was double blind, and outcome assessors
were blinded in only one study. Attrition bias was low in all
studies as the duration of follow up was less.

Effects of interventions

All 12 trials investigated whether the choice of dressing ma-
terial affects wound complication rate following THA and
TKA. The wound complications assessed varied between
studies. While all authors reported on blistering, others also
evaluated strike-through across the dressing, erythaema, mac-
eration, skin injury, and dehiscence as wound complications
(Table 3). Fluid handling capacity was expressed as either
wear time (in days), mean number of dressing changes
(number) or percentage of patients which required early dress-
ing change (%).

Comparisons between different passive dressings

There were three trials [12, 13, 15], which compared two
different passive dressings in 399 participants (Table 2).
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Because the three trials involved different types of dressing
materials, data from these studies could not be pooled.

Paraffin tulle dressing versus a non-adherent dressing
(primary dressings)

One trial (50 participants) compared a paraffin tulle dressing
with a non-adherent dressing (25 in each arm) following hip
surgery [13]. A statistically significant difference (P = 0.003)
between the two dressing groups was observed with the non-
adherent group developing blisters in 17 (64%) patients and
the Paraffin tulle group in only two (8%) of the patients.

There was no statistically significant difference in the num-
ber of SSIs in the non-adherent dressing group (3/25; 12%)
compared with the paraffin tulle dressing group (0/25; 0%)
(relative risk (RR) = 0.14; 95% CI 0.01 to 2.63). Fluid han-
dling capacity was not assessed in this trial.

Nonstretchable silk tape versus perforated, stretchable
cloth tape (secondary dressings)

One trial (99 participants) compared a silk tape versus a cloth
tape after hip surgery to determine whether the type of tape
influences the rate of blister formation [12]. The incidence of
blister formation was 41% (20 of 49 patients) when the
nonstretchable silk tape was used and 10% (5 of 50 patients)
when the perforated cloth tape was used (RR = 4.08, 95% CI
1.53 to 10.87, p = 0.005). SSI was not evaluated in this trial.
Fluid handling capacity was not compared between the two
groups.

Perforated, stretchable cloth tape versus elastic Spica
bandage (secondary dressings)

One trial (99 participants) compared a cloth tape versus
an elastic Spica bandage after hip surgery to determine
whether the Spica bandage could reduce the rate of
blister formation [15].

The incidence of blister formation was 10% (15 of 150
hips) when the cloth tape was used and 4.7% (7 of 150 hips)
when the elastic Spica bandage was used (RR = 2.14, 95% CI
0.90 to 5.11, p = 0.09). SSI was not evaluated in this trial.

Rates of dressing changes done before day three were not
significantly different between the two dressing types (8% for
spica bandage group versus 10% for cloth tape group;
P = 0.55).

Passive dressings compared with film dressings

Two trials involving 356 participants [3, 14] compared passive
dressings to film dressings following THA and TKA
(Table 2).

Primary outcome: wound complications and superficial
SSI

Wounds managed with film dressings were significantly
less likely to develop wound complications than those
managed wi t h pa s s i v e d r e s s i ng s (odds r a t i o
(OR) = 0.35; 95% CI, 0.21–0.57) (Fig. 3). These wound
complications included blisters, persistent ooze and red-
ness. Pooled data showed there was no significant dif-
ference in the number of SSIs between film-dressed
groups and passive-dressed groups (OR = 0.90; 95%
CI 0.29–2.75) (see figure in Online supplementary
material 3).

Secondary outcome: fluid handling capacity

One trial (300 participants) comparing passive dressings to
film dressings reported that the wear time was not different

Fig. 1 Study flow diagram
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between the two groups (2–3 days for both groups) [3].
Another trial (56 participants) comparing passive dressings
to film dressings reported fewer mean number of dressing
changes in the film dressing group as compared to the passive
dressing group (0.3 vs. 1.9, p < 0.001) [14]. As different var-
iables were used to report on the fluid handling capacity,
pooling of data was not possible.

Passive dressings compared with hydrofibre dressings

Seven trials [5, 6, 14, 16–18, 20] involving 870 participants
compared passive dressings to hydrofibre dressings following
THA and TKA (Table 2).T
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Fig. 2 Risk of bias graph: review authors’ judgements about each risk of
bias item presented across all included studies
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Primary outcome: wound complications and superficial
SSI

All seven trials which compared passive dressings to a
hydrofibre dressing, reported on wound complications.
Wounds managed with hydrofibre dressings were significant-
ly less likely to have wound complications than those man-
aged with passive dressings (OR = 0.28; 95% CI 0.20–0.40),
Fig. 4. Data was pooled separately for blister (OR = 0.24, 95%
CI, 0.13, 0.44) and erythaema (OR = 0.29, 95% CI 0.13,
0.67), both of which were less likely to develop in wounds
managed with hydrofibre dressings (see figures in Online
supplementary material 4). Of the seven trials investigating
the effect of a passive dressing compared with a hydrofibre
dressing, only four reported SSI data. None of the patients in
either group had SSI in any of these studies.

Secondary outcome: fluid handling capacity

Hydrofibre dressings showed better fluid handling capacity
than passive dressings in terms of mean number of dressing
changes (mean difference 1.36; 95% CI, 0.15–2.57) and

number of patients requiring early dressing change
(OR = 8.60; 95% CI, 4.68–15.83) (Fig. 5).

Passive dressings compared with foam based dressings

One trial [14] compared passive dressings to foam based
dressings following THA and TKA as part of a four armed
trial (Table 2).

Primary outcome: wound complications and superficial
SSI

Wounds managed with foam dressings were significantly less
likely to develop wound complications than those managed
with passive dressings. These wound complications included
irritation/redness. There was no significant difference in the
number of SSIs between the two groups.

Secondary outcome: fluid handling capacity

There were fewer mean number of dressing changes in the
foam dressing group as compared to the passive dressing
group (0.3 versus 1.9, p < 0.0001).

Table 3 Reporting of wound complications in the trials

Study (year) Blistering Erythema inflammation
redness

Leakage
ooze

Skin
injury

Maceration Haematoma Edema Infection

Lawrentschuk et al. [13]
(2002)

Yes No No No No No No Yes

Koval et al. [12] (2003) Yes No No No No No No No

Harle et al. [20] (2005) Yes Yes No Yes No Yes Yes No

Cosker et al. [3] (2005) Yes No Yes No No No No Yes

Abuzakuk et al. [16] (2006) Yes No No No No No No No

Ravenscroft et al. [5] (2006) Yes No No No No No No No

Koval et al. [15] (2007) Yes No No No No No No No

Burke et al. [17] (2012) Yes Yes Yes No No No No Yes

Ravnskog et al. [19] (2011) Yes Yes No Yes No No No No

Springer et al. [18] (2015) Yes No No No No No No Yes

Langlois et al. [6] (2015) Yes Yes No No No No No Yes

Dobbelaere et al. [14] (2015) Yes Yes No No Yes No No Yes

Fig. 3 Forest plot of overall wound complications comparing film dressings versus passive dressings
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Comparison between active dressings

Two trials [14, 19] involving a total of 280 participants com-
pared active dressing materials following THA and TKA
(Table 3).

Alginate versus hydrofibre dressings

Primary outcome: wound complications and superficial SSI

One trial (200 participants) compared alginate with hydrofibre
dressings following hip replacement surgeries [19]. Wound
complications assessed included erythaema, blisters, and skin
damage. In the alginate group, there were fewer blisters in the
wound area compared with the hydrofibre group (7% versus
18%, p = 0.03). The incidence of erythaema and skin injury
did not differ between the two groups. SSI was not evaluated
in this trial.

Secondary outcome: fluid handling capacity

Compared to an alginate dressing (Tegagen, 3 M), the
hydrofiber dressing (Aquacel, Convatac) was found to have
a better wear time; 6.1 days (± 2.8) in the alginate group versus
7.2 days (±3.2) in the hydrofibre group (p = 0.01).

Film dressing versus hydrofibre dressing versus foam
dressing

Primary outcome: wound complications and superficial SSI

One trial (included three arms, in a four-arm trial; 80 partici-
pants) compared three active dressings with regard to occur-
rence and frequency of wound complications and mean num-
ber of dressing changes [14]. Five wound complications were
reported: (1) blistering, (2) stripping, (3) maceration, (4) red-
ness/irritation, and (5) infection. Wound complications were

Fig. 4 Forest plot of overall wound complications comparing hydrofibre dressings to passive dressings

Fig. 5 Forest plot showing number of dressing changes (a) as well as
requirement for early dressing change (b) comparing passive dressing
versus hydrofibre dressing. *The standard deviation for the study by

Dobbelaere et al. [14] has been imputed by calculating the mean
standard deviation of the other three studies in this analysis
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not statistically different between the three active dressings,
although Mepilex Border®, foam based silicone dressing had
the least wound complications. No SSI was reported in either
arm.

Secondary outcome: fluid handling capacity

The mean number of dressing changes was similar for the
three active dressings.

Discussion

The primary aim of this systematic review was to present and
appraise all existing evidence regarding the relative effective-
ness of various surgical dressings on the development of
wound complications and SSIs in surgical wounds following
THA and TKA. Patients requiring early surgical treatment for
wound-healing problems after primary arthroplasty are at sig-
nificantly increased risk for further complications, including
deep infection [21]. The importance of obtaining primary
wound healing after THA and TKA therefore cannot be
over-emphasized. One of the interventions that may improve
wound healing and reduce wound complications is the use of
proper wound dressing materials. To our knowledge, there
have been no published meta-analyses to date comparing var-
ious dressing materials following THA and TKA, although
three review articles have been published [22–24]. In our me-
ta-analysis, we found lower incidence of wound complica-
tions with use of active dressings such as film and hydrofiber
dressings over gauze based dressings. The rate of SSI was
however not different.

Limitations

This meta-analysis has several limitations. Various dressing
materials have been compared to each other, often from dif-
ferent manufacturers, resulting in clinical heterogeneity. A
number of trials also had low numbers of participants and
low event rates. Their results require cautious interpretation
as this low statistical power leaves the equivalent findings at
risk of a type II error, where a real difference in a dressing’s
effectiveness may exist but has not been demonstrated.
Several other variables of importance such as patient comfort
and cosmesis, pain during dressing change, and cost effective-
ness have been sought by few trials and therefore not included
in this meta-analysis.

Our meta-analysis showed that, compared with a pas-
sive gauze based dressing, occlusive active dressings
such as films and hydrofibre dressings were associated
with a significant decrease in overall wound complica-
tions. Specifically, the rate of blisters and erythaema
were less. Wound complications such as dehiscence,

necrosis, and prolonged wound drainage were assessed
by only a few authors and the number of these events
was very small . Only one author invest igated
haematoma and found that the incidence of haematoma
was more with a gauze dressing than with a hydrofibre
dressing following THA [20]. In theory, breakdown of
the skin due to blisters or skin injury could lead to an
entry portal for wound infection [18]. However, our
meta-analysis did not find an increased incidence of
SSI with gauze based dressings as compared to the ac-
tive dressings. The reason for this may be that the num-
bers of cases of SSI reported were very few. However,
given the fact that there is an underlying prosthesis, any
wound complication impairing skin integrity (such as
blistering) should be avoided for prevention of
periprosthetic joint infection (PJI). Apart from SSI, blis-
ters result in morbidity, require additional treatment and
are associated with delayed discharge from the hospital.
One author reported that on average, the length of hos-
pital stay for patients who developed blisters was eight
days compared with seven days for patients who did not
develop blisters [16]. It is believed that wound blisters
are caused by friction between the dressing and skin
surface, leading to separation of the epidermis from
the dermis. The skin stretches approximately 20% dur-
ing knee flexion, and that dressings with greater exten-
sibility are more able to accommodate changes in
wound length [25]. It suggested that lower dressing ex-
tensibility may explain the increased rates of wound
blistering seen with traditional gauze-based dressings.

An optimal dressing should be able to handle excess exu-
date (fluid handling capacity), while also maintaining a barrier
to prevent bacterial entry. Frequent dressing changes are a
potential risk factor for SSI as exogenous bacteria may con-
taminate the wound during the procedure. A study by Clarke
and colleagues demonstrated higher skin colonization rates for
patients who had dressings changed on POD 1 than for patients
who had their first dressing change on POD 6 [26]. In addition,
the rate of miotic cell division and leucocyte activity, which is
necessary for wound healing and bacterial defence, is disrupted
every time the dressing is changed and it takes three to four
hours for this biological activity to resume. Furthermore, nurs-
ing time is taken up for the dressing changes [27]. We found
that hydrofibre dressings showed better fluid handling capacity
than passive dressings in terms of mean number of dressing
changes and number of patients requiring early dressing
change. This may be because the hydrofiber dressing is able
to lock-in the fluid in the fibres, which then swell up and is
therefore able to handle the excess exudate better.

Apart fromwound complications and fluid handling capac-
ity, other variables such as patient satisfaction, length of hos-
pital stay and cost effectiveness are important in choosing the
dressing material following THA and TKA. However, these
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variables were not included in this meta-analysis because pa-
tient satisfaction is not measured using rigorous tools in most
studies that report on it, length of stay is expected to be influ-
enced by many factors apart from dressing, and robust cost-
effectiveness data has not been undertaken by most studies.

Future direction

While this uncertainty regarding optimal dressings for surgical
wounds following THA and TKA remains, any investment in
future research must maximize its value to clinicians. Given
the large number of dressing options, future trials should focus
on evaluating dressings that surgical teams use most often.
Future studies should use standardized outcomes measures
to report subjective and objective results. Means and standard
deviations should be reported for all continuous variables. It
may be worthwhile to include raw data, perhaps in the form of
an appendix. This would allow appropriate pooling of data for
meta-analysis.

Conclusion

Various types of dressing materials are available for wound
care following hip and knee arthroplasty. The evidence avail-
able in the current literature suggests that advanced dressings
such as film and hydrofiber dressings have fewer wound com-
plications and better fluid handling capacity. However, insuf-
ficient evidence is available to determine whether the use of
these advanced dressings reduce periprosthetic joint infection.
Furthermore, few studies have compared the different ad-
vanced dressings to each other following THA and TKA.
Well-designed future studies are warranted to establish opti-
mal wound dressing materials following total joint
arthroplasty.
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