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Background. The ideal wound dressing should have complex positive affect on a postoperative wound healing: absorb
excessive wound exudate, allow adequate gas exchange, prevent secondary infectious complications, create optimal humidity,
be durable and not to restrict patients’ mobility, which is crucial for early mobilization after total knee arthroplasty. We
carried out this research to asses the effectiveness and safety of contemporary adhesive wound dressings and if they do have
the abovementioned qualities.

Aim — to assess the effect of using absorbing wound dressing made from sodium carboxymethyl cellulose with silver ions
on the quality of rehabilitation and the rate of superficial infection occurrence in patients who underwent total knee joint
arthroplasty.

Methods. This prospective randomized (simple randomization) paralleled open study included 200 patients with terminal
stage knee arthritis, who required total knee joint arthroplasty. Patients were divided into three groups, in two of the groups
the innovate wound dressing made from sodium carboxymethyl cellulose with silver ions was used, in the third group
traditional wound dressing was used.

Results. In the course of this study, it was confirmed that there was no statistically significant difference in pain syndrome
intensity in the early postoperative period or Knee Society Score (KSS) at 3 months postoperatively in regard of type of
wound dressing and time of its application. Subjectively the most comfortable wound cover method for the patients was
the usage of adhesive dressings with silver impregnation from the first day postoperatively. As complications we observed
epidermal blistering under the dressing, superficial wound necrosis, superficial wound infection and formation of prominent
and rough postoperative scars. The highest rate of blistering was observed in patients with traditional patch wound dressing.

Conclusions. The usage of absorbing wound dressing made from sodium carboxymethyl cellulose with silver ions in our
current study did not affect the rate of infectious complications and did not have any negative effects on rehabilitation.
The usage of innovate dressings reduced the rate of epidermal blistering associated with dressings.
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MpumeHeHne apcopoUpYIOLLUX NOBA3OK

U3 HAaTPUIKapOOKCMMETUNLLENION03bI C MOHAMU cepebpa
B NepBMYHOM 3HAONPOTE3UPOBAHMMU KONIEHHOIO CyCTaBa:
pPaHAOMMU3UPOBAHHOE UCCNeA0BaHue

I.B. Yyraes, H.C. Konoanbuyk, IL.T. Koran, H.H. Kopuunos, E.I1. CopokuH,
O.H. 'masues

QOIBY «HayuoHanbHblli MeQUYUHCKULL ucciedosamensckuli yeHmp mpasmamosnozuu u opmoneduu um. P.P. Bpedena»
Munsdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

AKmyansHocmp. VijeanbHble TIepeBSI30YHbIE MAaTEPUAIIBI JODKHBI OKa3bIBaTh KOMIUIEKCHOE TTOJIOKUTENIbHOE BIMSHME HA
SMUTETU3UPYIOLIYIOCS TTOCTe0NePAMOHHYI0 paHy — 3(hGEKTUBHO YAAISITh U36BITOK PAHEBOrO IKCCYAATa, 06ECIeurBaTh
aZleKBaTHbI ra3000MeH MEXIY PaHOi M OKPYsKallleii Cpeoii, IpefoTBPaIlaTh BTOPMUHOE MHOUIMPOBAHME PaHBI, CIIO-
CO6CTBOBATh CO3[IAHUIO ONITUMAaIbHON BIKHOCTM PaHEBOI TOBEPXHOCTH, UMETh JOCTATOYHYI0 MEXaHUYECKYIO IIPOYHOCTbD,
He CTeCHSITh OBVDKEHUI MALMEeHTa, YTO SIBJISIETCSI KpaliHe BasKHBIM B PaHHEl peabuiInTaluu mocie onepaunii SHAOMPoTe-
3UPOBaHMS KOJIEHHOTO CYCTaBa.

ILlene — OLIEHUTD BIAMSIHME VCIIO/Ib30BaHUS a,ucop61/[py10u_u/lx IIOBSI30K 13 HaTpI/IﬁKap6OKCMM€TV[J'IL[eJUHOJ'IOSbI C MOHaMH ce-
pe6pa Ha KauyeCTBO pea6I/IJ'II/ITaI_II/II/I M 4aCTOTYy Pa3BUTHUA HOBerHOCTHOﬁ I/IHC])QKLU/[I/[ B paHHeM I10CJ1eornepanMoOHHOM Iepu-
o€ y MMalMeHTOB, IEPEHECHINX OIIePalIO TOTAJIbHOI'O SHAOIIPOTE3MPOBAaHMS KOJIEHHOT'O CyCTaBa.

Mamepuan u memo0ds!. B IpoCIieKTMBHOE PAHIOMM3MPOBAHHOE (ITPOCTAst PaHAOMM3aLIMS) MapajIeIbHOE OTKPBITOE MCCIIe-
JIoBaHMe 6610 BKIIOUeHO 200 6OJTbHBIX C TEPMUHAILHO CTaMel TOHAPTPO3a, HY>KIAOUIMXCS B BHITTOTHEHUYM TIEPBUYHOTO
SHOMPOTE3UPOBAHMS KOJIEHHOTO CycTaBa. [TalyeHThl ObUTM pa3eIeHbl Ha TPU IPYIIIbI, B JBYX M3 KOTOPbIX GBI UCITOJb-
30BaHbl MHHOBAIIMOHHbBIE TIOBSI3KM U3 KaPOOKCHUMETUIIEITIONO03bI, MUMITPETHUPOBAHHOI cCepeObpoM, a B TPETbeli ePeBsI3KA
OCYIIECTBJISTY TPAAUIIVIOHHBIM 06Pa3oM.

Pe3ynsmamet. B xone vcciemoBaHus 6bUTO TTOATBEPKAEHO, YTO HE3aBUCHMO OT BUAA TMOBSI30K M BPEMEHU UX HATOKEHUS
HEeT CTaTUCTUYECKU 3HAUMMBIX Pa3IMuuii B CTETIEHM BbIPaKEHHOCTY GOJIEBOTO CMHAPOMA B pAHHEM ITOC/IE0NEPAIIMOHHOM
repuoe 1 rmokasaTtesx QyHKIMM KOJIEHHOTO cycTaBa 1o mkane KSS uepes 3 mec. rociie onepauym. CyObeKTMBHO Hanboiee
KOMMOPTHBIM IS TAIIMEHTOB BAPUAHTOM YKPBITHUS ITOCTE0NEePAIIMOHHOM PaHbl CTAI0 UCTIONb30BaHME are3MBHBIX MTOBSI-
30K, MUMITPETHUPOBAHHBIX CepeObPOM, € TTePBOTO IHS MOC/Ie orlepanyy. B KauecTBe OCIOKHEeHN 1 6bUIV 3abUKCUPOBAHBI Pa3-
BUTHE SMUAEPMATbHBIX ITy3bIPeil MO, MOBSI3K0I, HEKPO3 KPaeB pPaHbl, TOBEPXHOCTHASI MHMEKIMS 06J1aCTU XUPYPTUIECKOTO
BMeIIaTeNbCTBA ¥ GOPMMUPOBaHME rpybOro MmocaeonepauoHHOro pyo6ia. Passutue 6micrepuura (hGopMupoBaHue SIuaep-
MAaJIbHBIX ITy3bIpeit) yalile BOSHUKAIO Y TeX MalyeHTOB, Y KOTOPBIX ObIIM MCITOMb30BaHbI KIACCUYECKYE KIeKye TOBSI3KI.

3aknroueHue. VIcTionb30BaHMe aicOPOMPYIOIMX TIOBSI30K M3 HATPUITKapOOKCHMETIIILIETIONO03bI C MOHAMM cepebpa B ITPo-
BeZleHHOM HaMJ JICC/IeIOBAHMY He MOBIMSIIO Ha KOJIMYeCTBO THOMHO-CENTUUECKMX OC/IOKHEHMI Y TalleHTOB ¥ He 0Ka3ajio
HEeTaTMBHOTO BJIMSHMS Ha peabunnuTalmio. Vcronb30BaHye COBpeMeHHBIX MTOBSI30K II03BOIMIIO CHU3UTD YaCTOTY Pa3BUTHUS
SMMAEPMabHbIX ITy3bIpe N0, TOBI3KOM.

KiarwoueBsbie coBa: aare3MBHbIE IIOBA3KH, XUPYypruuyeckasa I/IH(l)EK].U/IH, paHeBas I/IH(l)eKLU/IH, SHOOIIPOTEe3MPOBaHME KOJIeH-
HOro CyCTaBa, OCJIOXKHEHMNS.
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Background

Over the past decades, significant changes occurred
in conceptual approaches to the use of dressings
(wound coverings) in everyday surgical practice.
Thus, the dressing paradigm changed not only in
the aspect of “when and how many times to dress?”
but also “what material?” There is a constant search
and development of not only materials for the man-
ufacture of dressings, but also coatings which, being
in direct contact with the wound, should optimize
epithelialization [1]. Despite the rapid development
of medical technologies, the problem of healing
and predictable safe management of postoperative
wounds has not yet been resolved [2].

Theoretically, ideal dressings should have
a complex positive effect on the postoperative
wound, remove effectively excess wound exudates
and its toxic components, ensure adequate gas ex-
change between the wound and the environment,
prevent secondary infection of the wound and con-
tamination of environmental objects, contribute to
the creation of optimal moisture in the wound sur-
face, have sufficient mechanical strength, and do
not hamper the patient’s movements, which is very
critical in the period of early rehabilitation after ar-
throplasty of large joints [3].

Publications covering this issue can be divided
into three main categories.

Group 1 includes several prospective rand-
omized trials and reviews showing that absorbent
wound dressings, which are more commonly used
to treat wounds in general and purulent surgery,
also demonstrate good results when used in pa-
tients who have undergone elective orthopedic in-
terventions [4, 5, 6, 7, 8].

Group 2 includes studies that did not reveal a
significant difference between different wound
dressings in terms of the incidence of infectious
complications, healing time, pathological scarring,
pain intensity, patient comfort, or ease of dressing
change [6, 9].

Group 3 includes studies indicating the negative
aspects of new dressings. For example, dressings
with a sealing effect can lead to excessive exudate
exposure to the wound, and an excessively humid
environment contributes to skin damage and bac-
terial infection of the postoperative wound [10].

Such an amount of disparate data necessitated
the evaluation and statistical confirmation of the
efficiency and safety of using modern adhesive
dressings made of sodium carboxymethyl cellulose
with silver ions in total knee arthroplasty.

This study aimed to evaluate the effect of the
use of sodium carboxymethyl cellulose adsorbent
dressings with silver ions on the quality of rehabili-
tation and incidence of superficial infection in the
early postoperative period in patients after total
knee arthroplasty.

Methods
Study design

A prospective, randomized, parallel, open, single
center study (simple randomization) was performed.

The study was conducted in the clinic of the
R.R. Vreden National Medical Research Center
for Traumatology and Orthopedics from April
to December 2019. The study included 200 pa-
tients with end-stage deforming knee arthrosis
who required primary uncomplicated total knee
arthroplasty.

The inclusion criteria were as follows: patients with
stage III gonarthrosis according to Kosinskaya’s
classification, aged 50-75 years, without restric-
tions on sex and body mass index.

The exclusion criteria were as follows:

— Patients with extensive defects of the bones
that form the knee joint, requiring various types of
plastic interventions on the knee joint and endo-
prostheses with increased frontal stabilization.

— Patients with skin diseases even in remission,
diabetes, history of surgery, or infectious complica-
tions on the prosthetic joint (Fig. 1).

Patients

Among the patients examined, women predominat-
ed both in the general array and in all three groups.
All clinical groups were comparable in terms of sex
and age (p > 0.05) (Table 1).

Surgical technique

All patients underwent surgery under spinal anes-
thesia using bupivacaine solution. Thirty minutes
before surgery, 1.5 g of tranexamic acid was admin-
istered intravenously. The surgery was performed
using a pneumotourniquet that was inflated in the
position of maximum flexion in the knee joint, cre-
ating a pressure of 270-300 mm Hg in the cuff. In
all patients, we used an anterior approach to the
knee joint. Using a standard set of tools, the neces-
sary elements of soft tissue release in the knee joint
were made, a bed was prepared for the endopros-
thesis components, and their cement retention was
performed. In the knee joint flexion position, the
joint capsule and subcutaneous adipose tissue were
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Evaluated according to the inclusion criteria
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[ Clinical data ] [ Complications j [ Patient satisfaction j
Fig. 1. Study flowchart
Table 1
Distribution of patients by sex and age
Group
Parameter
I II III
Sex
female 45 (90%) 43 (86%) 82 (82%)
male 15 (10%) 7 (14%) 18 (18%)
Age, years 64.2 (Me 65.0 £ 7.2) 63.9 Me 66.0 + 10.1) 62.1 (Me 62.0 £10.3)
p > 0.05.

sewn with a continuous twisted suture with a braid-
ed bioresorbable suture. The skin was sewn with a
non-absorbable, removable polycaproamide mono-
filament suture using a continuous Donati suture.
Drainage of the knee joint cavity was not performed
in the study patients. In all patients in the postop-
erative period, a standardized thromboprophylaxis
regimen was used (low-molecular-weight heparin
with transition to tablet forms of anticoagulants
and the use of compression garments).

All patients were randomly distributed into
three groups, with different types of wound dress-
ings used in the postoperative period.

In group I (n = 50), the postoperative wound was
covered with an adhesive bandage of sodium car-
boxymethyl cellulose with silver ions Aquacel Ag
Surgical (ConvaTec Inc., UK) in the operating room
immediately after wound suturing. During hospi-

talization, staged dressings were not performed un-
til discharge (Fig. 2).

In group II (n = 50), while in the operating room,
the wound was covered with a sterile gauze dress-
ing, which was fixed to the skin with an adhesive
sticker Curapor (Lohman & Rausher International,
Germany). On the next day after surgery, during the
first dressing and treatment of the postoperative
wound with antiseptic solutions, the wound was
covered with a bandage of sodium carboxymethyl
cellulose with silver ions Aquacel Ag Surgical. As in
group I, staged dressings were not performed until
discharge.

In groups I and II, the sodium carboxymethyl
cellulose dressing was changed postoperatively. In
patients with visual wetting of the absorbent layer
reaching 50%, they were excluded from the study

(Fig. 3).
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In group III (n = 100), the wound was covered
with sterile gauze dressing, which was fixed to the
skin with an adhesive Curapor sticker. During hos-
pitalization, wounds in this group were dressed
once every 2 days; postoperative wounds were
treated with aqueous antiseptic solutions and com-
plete replacement of the gauze bandage. This group
was included as the comparison group (Fig. 4).

Postoperatively, the clinical parameters, such as
the emergence of blistering, number of dressings
required during hospitalization, number of early
postoperative infectious complications, effect of
the used dressings on rehabilitation, and severity
of pain syndrome according to visual analog scale
(VAS), were assessed in all patients. The subjective
assessment of patients was also taken into account.

Fig. 2. View of the knee after
total knee arthroplasty with
Aquacel Ag Surgical dressing

Fig. 3. View of the knee after total knee
arthroplasty with Aquacel Ag Surgical dressing
with leakage more than 50%

At 90-120 days after surgery, all patients were in-
terviewed by phone to ensure that there were no
infectious complications after discharge, and knee
joint function was assessed using the Knee Society
Score (KSS).

Fig. 4. View of the

knee after total knee
arthroplasty with a gauze
dressing

Statistical analysis

After receiving the initial patient data, spread-
sheets were compiled using the Microsoft Excel
computer program. For statistical processing of
data, we used Past ver.3.17. All data were tested for
compliance with the normal (Gaussian) distribution
using the Shapiro—Wilk and Kolmogorov-Smirnov
tests. Data that did not follow a normal distribution
were evaluated using nonparametric statistics. The
samples were compared using the Mann-Whitney
and Kruskal-Wallis tests. To search for correlation,
Pearson’s linear correlation test and Spearman’s
rank correlation test were used.

Results

Pain syndrome is one of the subjective indicators
that determine the patient’s well-being and his/
her satisfaction with the surgical intervention. This
parameter was analyzed on a VAS. To exclude or
confirm the assumption of a possible relationship
between the intensity of the pain syndrome and the
type of dressings, both of these parameters were
analyzed statistically. Accordingly, regardless of the
type of bandages and their application time, in all
groups, no significant differences (p = 0.09-0.12)
were noted in the severity of pain syndrome in the
early postoperative period (Fig. 5).

Moreover, analysis was conducted to determine
a possible statistical relationship between the pa-
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rameters of the knee joint function on the KSS
scale before surgery and 3 months after surgery.
With identical baseline indicators in the immediate
postoperative period, slight differences were found
in the absolute numerical values in all groups;
however, no significant differences were observed
(p > 0.05). In group I at month 3, the average value
on the KSS scale was 77.1 (Me 75.0 = 1.5), and it was
the lowest among the comparison groups. In groups
IT and III, values were almost comparable, with 80.1
(Me 77.0 £ 2.5) and 79.0 (Me 77.0 £ 2.7), respectively

(Fig. 6).

100
80
60
40
20

77,1

i Before surgery

4 Before surgery

B Day 7 after surgery

Fig. 5. VAS before and after surgery

80,1 79

II 11

B Month 3 after surgery H

Fig. 6. Knee function according to the KSS

Complications

A well-known complication of the use of adhesive
dressings is the development of epidermal blis-
ters around the wound, referred to as blistering.
In the early postoperative period, we managed to
establish that the blistering phenomena occurred
more often in group III, whose wounds were cov-
ered with classic adhesive bandages Curapor
(n = 11). This finding was not only clinically obvi-
ous, but also had a significant justification. In group
I, the described type of complications was detected
only in one case (2%).

Regarding the total number of complications
during hospitalization, 17 (8.5%) patients had
any one of the types of complications. No two or
more types of complications occurred in one pa-
tient. The maximum number of complications (15
cases; 15%) was registered in group III. Moreover,
blistering was the most frequent. In descending

order of frequency, necrosis of the wound edg-
es (n = 2; 2%), superficial infection of the surgi-
cal site (n = 1; 1%), and rough postoperative scar
(n =1; 1%) were noted (Table 2).

Finally, we analyzed one of the important factors
for the patient, that is, how comfortable the use of this
wound dressing is for the patient. Despite the general
satisfaction of the majority of the treated patients of
all groups, 43 (43%) patients of group III noted maxi-
mum discomfort. In group I, there were 18 (36%) such
patients, while 15 of them insisted on changing the
existing dressing and switching to regular dressings
with case follow-up of the wound by the attending
physician. In group II, the number of patients who
complained of bandage discomfort was the lowest,
that is, 7 cases or 14% of the total number of the
group. Statistical analysis when comparing all groups
revealed a change in the coefficient from p = 0.003 to
0.048, which indicates significant differences.
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Table 2
Postoperative complications in the studied groups
Patient group
Complication
I (n=50) II (n=50) III (n = 100)

Deep infection of the surgical site 0 0 0
Superficial infection of the surgical site 0 0 1 (1%)
Marginal skin necrosis 1(2%) 0 2 (2%)
Rough postoperative scar 0 0 1(1%)
Blistering 1(2%) 0 11 (11%)
Bandage discomfort 18 (36%)* 7 (14%) 43 (43%)

*15 of 18 (30%) patients requested bandaging with the motivations “I want to see if everything is alright,”

“I would like to be bandaged like other patients.”

Discussion

Surgical site infection occurs in 1%-2% of patients
who underwent total knee arthroplasty [11, 12, 13].
According to a study of the causes that led to revi-
sion surgery after total arthroplasty, periprosthetic
joint infection (PJI) accounts for 14.5% of the to-
tal number of revisions and 26.8% of the cases if
the repeated intervention was performed within
a year after primary arthroplasty [14]. One of the
most important risk factors associated with PJI is
postoperative wound infection [15, 16]. This makes
the prevention of superficial wound complications
one of the basic aspects of perioperative manage-
ment of total arthroplasty [11]. One of the effective
means is the use of modern dressing materials [17].
In the Proceedings of the Second International
Conference on Musculoskeletal Infection, a sepa-
rate section focused on a discussion of postop-
erative management of patients. During the dis-
cussion, a strong consensus was achieved, that is,
occlusive and silver-impregnated dressings reduce
the incidence of wound complications compared
with standard gauze dressings. Moreover, dressings
are recommended to be changed only when they get
wet [18]. Although such a conclusion is essentially a
compilation of expert opinion and does not have di-
rect statistical support, it demonstrates the interest
of orthopedic surgeons in this topic. Moreover, this
interest has solely practical roots, namely, the min-
imum possible number of dressings and if they af-
fect the course of the wound healing process in pa-
tients who underwent major orthopedic surgeries.
The general concept that formed the basis of our
study can be formulated quite simply. We need to

find an effective wound dressing that can be a bar-
rier to bacterial penetration, cope with excessive
wound discharge, create an optimal environment
for wound healing, and have an antibacterial effect
[19]. To date, when discussing which dressing ma-
terial best meets these requirements, the authors
resort to evaluating various indicators, which can
lead to difficulties in interpreting and comparing
results [11]. This is possibly due to the fact that
many of the criteria used to describe the condi-
tion of a postoperative wound are qualitative rather
than quantitative, which makes their assessment
too subjective. For example, to describe the impair-
ment of skin integrity resulting from the use of a
dressing, several terms are used in the literature,
such as erythema, erosion, maceration, epidermal
blisters, and blistering. Blistering is considered the
most indicative and clinically significant. This term
refers to the detachment of the epidermis from the
underlying dermis, which is most likely caused by
an increase in severe soft tissue edema in which the
elasticity of the skin becomes insufficient. This may
also be due to the low extensibility of traditional
dressings, which leads to significant tension in the
upper layers of the skin during movements in the
operated joint [20].

Patient-related factors that increase the inci-
dence of blistering include obesity, venous insuf-
ficiency, and diabetes mellitus [1]. Given that knee
arthroplasty is often performed in older people
with thin skin, the probability of this complica-
tion becomes even higher [21]; therefore, dressing
change should be minimally traumatic. Clarke et al.
evaluated the incidence of blistering with different
types of dressings. In their study, this complication
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occurred 19.5% less frequently with modern elastic
bandages than with traditional ones [6]. This was
also confirmed in our work.

In addition, problems with wound epithelializa-
tion can make it difficult to mobilize the patient,
thereby increasing the duration of rehabilitation
(both hospital and general). Obviously, postopera-
tive wounds after total arthroplasty are located in
the projection of the operated joints; accordingly,
wound dressings should not restrict movement in
them and should adapt to dynamic changes in the
wound size so as not to affect adversely early post-
operative rehabilitation [22]. This is also confirmed
by Cosker et al. who revealed that inelastic dress-
ings in combination with postoperative wound ede-
ma contributes to the occurrence of blistering and,
moreover, is poorly tolerated by patients, causing
unnecessary discomfort during rehabilitation [23].
In addition, adhesive interactive dressings provide
a wide range of subjective benefits for the patient,
including the ability to take a shower immediately
after surgery [24, 25, 26].

Moreover, another subjective criterion is the
amount of wound discharge, since there is no uni-
fied method for determining its redundancy. At a
conference on the treatment of musculoskeletal
infections, a consensus was reached that the more
abundant and prolonged the wound discharge, the
higher the probability of infectious complications
[18]. Clarke et al. reported that adhesive dressings
have effective absorption and retention of wound
exudates, which reduced significantly the number
of dressing changes [6]. In addition to the low fre-
quency of blistering, other clinical advantages of
this type of dressing material include a decrease in
the average number of bed-days, fewer dressings
during hospitalization, and no increase in the inci-
dence of surgical site infection [23].

Another subjective criterion is the satisfaction
of doctors, nurses, and patients. Each doctor and
nurse evaluates the progress of the dressing, guided
by personal experience and traditions of a partic-
ular department, which can vary greatly both be-
tween departments of the same clinic and between
different hospitals. Individual patient satisfaction
can also vary greatly, both in terms of assessing the
pain syndrome associated with changing wound
dressings and comfort during dressing or rehabili-
tation sessions [25].

The expediency of using dressings made using
hydrofiber technology, impregnated with antisep-
tics, should be discussed separately. Does this en-
able restriction of the indications for the use of an-
tibiotics? This is important in view of the presence

of hospital-acquired strains of multidrug-resistant
microorganisms that cause surgical infection [27,
28]. Several modern researchers report improve-
ment in the use of silver-containing dressings in
the treatment of surgical wounds [29]. Silver ions
have high antimicrobial activity against gram-pos-
itive and gram-negative flora, including antibiotic-
resistant strains, and their use in modern wound
dressings has significant potential advantages [27].
This can be scarcely overestimated, as Poultsides et
al. showed in their study, conducted on the causes
of surgical site infection in a hospital after prima-
ry hip and knee arthroplasty, that the total cost of
treating such patients is approximately twice the
cost of patients without this complication [30].

Kuo et al. revealed that the use of silver-con-
taining dressing increased the period between
dressings compared with the standard approach
(5.2 £ 0.7 vs. 1.7 = 0.4 days; p < 0.0001) and, ac-
cordingly, reduced the number of dressings
(1.0 £ 0.2 vs. 3.6 £ 1.3 times; p < 0.0001). When us-
ing standard dressings, patients noted discomfort
during their change and exercising with an exercise
therapy instructor, which was not noted when us-
ing modern wound dressings. An increase in pa-
tient satisfaction with the bandage was registered
(p < 0.0001) [25].

Chowdhry et al. reported the advantages of wound
hydrofiber dressings compared with traditional
dressings [31]. In this study, significant differences
were found in the rate of subsidence of inflammatory
phenomena in the group with contemporary dress-
ings. This was manifested by a more pronounced
dynamics of normalization of body temperature, a
decrease in the level of leukocytes, and normaliza-
tion of postoperative wound healing. Another study
(56 patients) comparing traditional dressings with
adhesive dressings showed a lower average number
of dressings in the modern wound dressing group
than in the passive dressing group (0.3 vs. 1.9 at
p < 0.001) [32].

Nherera et al. indicated that the use of modern
adhesive dressings is associated with fewer compli-
cations than traditional dressings [33].

Recent studies have shown that adhesive wound
dressings reduce the number of dressings required,
thereby reducing the cost of postoperative treat-
ment, even taking into account their high cost com-
pared with traditional materials [25]. Since dress-
ings on a postoperative wound after arthroplasty
are changed on average every other day, a decrease
in the number of dressings reduces material costs,
staff workload, and risk of wound contamination
with pathogenic microorganisms [24].
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Absorbent adhesive dressings are also not ideal,
and one of the problems of orthopedists when using
them is that the doctor cannot examine the wound
within the next few days after surgery because of
the dressing. In this case, dressing is performed ei-
ther when the bandage is excessively wet, as was
demonstrated in our study, or at the personal re-
quest of the doctor, which is not always justified.
For several surgeons and patients, it was unordi-
nary to examine the wound for the first time only
5-7 days after surgical treatment [8]. Therefore, it
would be optimal if the wound dressing used after
the surgery does not interfere with the wound ex-
amination and enable the assessment of paravulnar
skin hyperemia and the identification of changes in
local temperature, which is extremely important
for diagnosing early infectious postoperative com-
plications [17].

Thus, our data are consistent with those of current
large studies and meta-analyses, suggesting that al-
though modern dressings are more expensive than
traditional ones, they may cause fewer skin compli-
cations (blistering). Moreover, their use reduces the
hospitalization time, increases patient satisfaction
with the treatment provided, and enhances satisfac-
tion of doctors and nurses by reducing the number
of complications and the comfort of using innova-
tive wound care techniques. Furthermore, long-term
multicenter prospective clinical studies are neces-
sary to assess correctly both the economic efficiency
and the role of modern wound dressings in the pre-
vention of infectious complications.

Study limitations

This was a single center study with a small sample of
patients. A multicenter analysis of the treatment of
several thousand patients is necessary to assess ad-
equately the influence of wound coverage factor on
the risk of developing a deep surgical site infection.

Conclusions

In our study, the use of adsorbent sodium carboxym-
ethyl cellulose dressings with silver ions did not af-
fect the number of purulent-septic complications in
patients and did not affect adversely the rehabilita-
tion. In patients of both clinical groups, the range of
motion in the knee joint at discharge and 3 months
after surgery were not significantly different when
using different types of wound dressings. Innovative
dressings helped reduce the incidence of epidermal
blisters in patients who underwent endoprosthesis
replacement and reduce the number of dressings
during hospitalization without negative conse-
quences to the patient.
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