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INTRODUCTION
Oncological breast surgery, classified as breast con-

serving surgery (BCS), oncoplastic surgery (OPS), and 

radical surgery (mastectomies with/without tissue spar-
ing and reconstruction), are burdened with an overall 
complication rate up to 33%.1 In particular, surgical site 
infection rate ranges from 1% to about 20%, mastectomy 
skin necrosis from 1.5% to 41%,2–6 and wound dehiscence 
associated with skin necrosis shows an incidence of up to 
28.8%.7–10 Although in most cases the main postsurgical 
complications (wound infections, seromas, hematomas 
and wound dehiscences) can be dealt in an outpatient 
setting, they affect patient’s quality of life, may delay the 
beginning of adjuvant therapies, and increase the costs for 
the health system.

Aquacel  Ag Surgical is a hydrofiber wound dressing 
consisting of soft nonwoven sodium carboxymethylcel-
lulose fibers integrated with ionic silver. The hydrofiber 
constitutes a moisture-retention dressing that forms a gel 
on contact with wound fluid and has the antimicrobial 
properties of ionic silver,11 whereas the hydrocolloid layer 
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ABSTRACT

Background: Oncological breast surgeries, classified as breast conserving surgery, 
oncoplastic surgery, and mastectomies (standard or with tissue sparing and recon-
struction), are burdened with an overall complication rate up to 33%. Aquacel Ag 
Surgical is a combined hydrofiber-hydrocolloids dressing. The aim of this study 
is to evaluate the incidence of surgical site complications in patients presenting 
with three or more risk factors (or two, of which at least one classified as “high 
risk”), undergoing breast cancer surgery with/without reconstruction, comparing 
advanced (Aquacel Ag Surgical) with traditional dressing.
Methods: This is a retrospective, monocentric, case-control study based at the 
breast unit of the Città della Salute e della Scienza Hospital of Turin, Italy. Forty-
two patients who underwent breast surgeries and met the inclusion criteria were 
enrolled, from February 1 to July 31, 2018. The primary endpoint was comparing 
the incidence of surgical site complications (skin alterations, infection, and wound 
dehiscence) in the two groups. The secondary endpoints were evaluating patient’s 
quality of life, aesthetic outcomes, and compliance to the dressings.
Results: The distribution of risk factors at the baseline between the two groups 
was balanced, without statistically significant differences. Wound complications’ 
incidence at 1 week was lower in the advanced dressing group (P = 0.015). On the 
bivariate descriptive analysis, advanced dressing proved to be easier to remove for 
the operator (P = 0.026). The aesthetic outcomes vouched for better scores in the 
advanced dressing group.
Conclusion: In the presented study Aquacel Ag Surgical dressing reduces surgical 
site complications in the first week after surgery in patients affected by three or 
more risk factors (or two with at least one classified as “high risk”). (Plast Reconstr 
Surg Glob Open 2021;9:e3911; doi: 10.1097/GOX.0000000000003911; Published online 
18 November 2021.)
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provides a waterproof antiviral and antibacterial barrier 
(when intact and with no leakage).12–14

The aim of this study was to investigate the effect of 
Aquacel  Ag Surgical on the overall surgical site compli-
cations in patients with more than three risk factors (or 
two factors, of which at least one considered at high risk) 
undergoing surgery for breast cancer, compared with the 
traditional dressing.

MATERIALS AND METHODS
We performed a retrospective, monocentric, case-

control study, based at the breast unit of the Città della 
Salute e della Scienza Hospital of Turin, Italy. Our institu-
tion made available 21 Aquacel Ag Surgical dressings to be 
applied after breast surgeries from February 1 to July 31, 
2018. We then compared the outcomes of the 21 patients 
treated with advanced dressing (cases), collected prospec-
tively depending on the number and type of risk factors 
which they presented preoperatively, with the same num-
ber of patients presenting with the same inclusion/exclu-
sion criteria and superimposable overall characteristics, 
previously treated in our breast unit with traditional dress-
ing (controls), evaluated retrospectively. Patients were 
extensively informed about the different characteristics 
between the two dressings, stressing that the postsurgical 
treatment and follow-up would have been the same inde-
pendently from the type of dressing chosen. The choice 
was finally left to each patient. All patients signed an 
informed consent form, including consent for the taking 
of image records, and the study was conducted in good 
clinical practice according to the Helsinki Declaration of 
1975 and subsequent modifications.

In breast surgery, surgical incisions usually heal by 
primary intention. This type of surgery is subclassified as 
“clean.”15–18 The former classification is used in conjunction 
with the American Society of Anaesthesiology (ASA) score 
and surgery duration, which vary depending on patient’s 
and procedure’s characteristics respectively, in identifying 
those at risk for surgical site infections (SSIs).19,20

We selected preoperative risk factors for surgical site 
complications in breast surgery from a review of the lit-
erature.21–23 Risk factors were divided between patient-
related factors: age (≥65 years), BMI (≥30 kg/m2), breast 
conformation (cup, size, and ptosis), smoking, diabetes, 
hypertension, chronic corticosteroid therapy, peripheral 
artery and liver diseases, neo-adjuvant chemotherapy, and 
neoadjuvant radiation therapy; and surgery-related fac-
tors: previous surgery (≤30 days or >30 days), extensive 
surgical undermining (level-2 OPS and nipple–areola 
complex sparing and skin reducing mastectomies), type of 
reconstruction (one stage implant-based reconstruction), 
use of acellular dermal matrices, and autologous recon-
struction.24,25 Among the factors previously listed, BMI 
of 30 kg per m2 or greater, radiotherapy, cup size of D or 
greater plus ptosis stage E or greater,26 surgery performed 
at 30 days or less, smoking, chronic corticosteroid therapy, 
extensive surgical undermining, use of acellular dermal 
matrix, and one stage implant-based reconstruction were 
classified as “high risk” factors.27

We offered Aquacel Ag Surgical (advanced dressing) 
to 21 patients presenting with more than three of the 
aforementioned risk factors (or two factors of which at 
least one was classified as “high risk”) instead of the tra-
ditional dressing, which consisted of Steri-strip (3M, St. 
Paul, Minn.), sterile gauze, and adhesive pad.

Exclusion criteria were T4 and/or M1 cancers accord-
ing to TNM classification, allergies to the components 
of the Aquacel Ag Surgical, dermal hyperactivity (atopic 
dermatitis and detrital dermatitis), and age younger than 
18 years old. All surgeries were performed by the same 
surgical team (general and plastic surgeons, AA and PMF 
respectively) employing the same techniques: BCS, OPS, 
tissue-sparing (nipple–areola sparing, skin-sparing and 
skin-reducing mastectomies), and simple mastectomies 
were performed based on each patient’s anatomical char-
acteristics and oncological/reconstructive treatment goals. 
All patients received preoperative weight-based antibiotics 
(Cefazoline 2 g intravenous) with appropriate intraopera-
tive re-dosing, ChloraPrep (CareFusion Corporation, San 
Diego, Calif.) was used for skin prepping, and oral antibi-
otics were continued postoperatively until drain removal.

A team formed by a general surgeon and breast nurse 
regularly assessed the conditions (oncological and aes-
thetic) of all patients at the follow-up visits on days 7, 30, 
and at 6- and 24-months postsurgery. Both dressings were 
placed at the end of the surgery in the operating room 
and removed at the first outpatient visit, 7 days after the 
surgery (unless an earlier change was needed).

The advanced dressing is sterile. Of the traditional 
dressing, only steri-strips and gauzes are sterile. After the 
initial removal, in both groups, dressings were changed 
for the same adhesive pad. During the first outpatient 
visit, an evaluation questionnaire was administered. The 
patient’s quality of life was evaluated using Body Image 
Scale (BIS) and Short Form 36 (SF-36) questionnaires: 
BIS was administered 30 days after surgery, whereas SF-36 
was administered  6 months after the surgery. Scar and 
overall aesthetic outcomes were evaluated with Breast-Q 
questionnaire, which was administered 24 months after 
the surgery.

Takeaways
Question: Our study investigates which patients could 
benefit from advanced dressings to achieve a lower rate of 
breast surgical site complications.

Findings: In our single-center retrospective case-control 
study, two groups of high-risk patients were compared: in 
one group a standard postoperative dressing was placed, 
and in the other group an advanced dressing of hydrofi-
ber with ionic silver. We selected only patients with risk 
factors of surgical site complications. We found that surgi-
cal site complication rates in the first week after surgery 
were lower in patients with advanced dressing.

Meaning: In high-risk patients undergoing breast cancer 
surgery, advanced dressing reduces surgical site complica-
tion rates, excluding infections not found in our series.
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The evaluated postsurgical complications were skin 
alterations (erythema, maceration, and ischemia around 
the scar), infection and wound dehiscence. Infection was 
defined as (1) purulent drainage from the incision; (2) 
local positive culture swabs; (3) signs or symptoms of sys-
temic infection. Suction drains were removed once the 
output was less than 30 ml (not hematic) over 24 hours.8 
Study design is shown in Figure 1.

Study Endpoints
The primary endpoint was to investigate the effect of 

Aquacel Ag Surgical on the overall surgical site complica-
tion (skin alterations, infection, and wound dehiscence) 
rate in patients with more than three risk factors, or two 
factors of which at least one is classified as “high risk,” 
undergoing surgery for breast cancer, compared with tra-
ditional dressing; secondary endpoints were to evaluate 
the patient’s quality of life and overall aesthetic outcomes 
and compliance to the dressing.

Statistical Methods
Descriptive statistics for continuous variables were 

expressed as median (IQR), whereas for categorical, as 
absolute/relative frequencies. The impact of all risk fac-
tors has been tested using the Fisher exact test for categor-
ical variables and the Mann-Whitney test for continuous 
ones. All reported P values were obtained by the two-
sided exact method, at the conventional 5% significance 
level. Data were analyzed as of October 2020 by R 3.6.2 
(R Foundation for Statistical Computing, Vienna, Austria, 
http://www.R-project.org).

RESULTS
A total of 39 patients were evaluated, with all women 

having a median age of 66.1 (range 46–83). The advanced 
dressings group included 21 patients, whereas the tradi-
tional dressings group only 18 patients (three patients of 
the latter did not complete the follow-up). Fifteen patients 
(71.4%) in the advanced dressing group and 11 (61.1%) 

in the traditional dressing group were aged over 65 years. 
Distribution of risk factors at the baseline did not present 
statistically significant differences between the two groups; 
therefore, the population resulted balanced at the base-
line. Baseline characteristics are shown in Table 1, Figure 2 
and Figure 3. Number of surgical procedures divided by 
type in each group are reported in Table  2. No allergic 
reactions to the components of the advanced dressing 
occurred. None of the patients had to change dressings 
before the scheduled 7-day follow-up. Drains placed on 
patients undergoing BCS and simple mastectomy were 
removed without complications within 7 days after surgery 
on average, whereas those placed on patients undergoing 
oncoplastic surgery and mastectomies with reconstructions 
within 14 days on average. The hospital stay was 1 day for 
patients undergoing BCS and 2 days for the remaining 
patients.

In the presented study, there were no significant dif-
ferences in patient-reported VAS values   referring to dress-
ing removal. Furthermore, no significant differences in 
the dressing tolerability during patients’ daily activities 
were found, while on the bivariate descriptive analysis, 
advanced dressing proved to be easier to be removed for 
the operator compared with the traditional dressing [IQR 
traditional dressing 3(5-2), IQR advanced dressing 2(3-1), 
P = 0.026].

No cases of SSIs occurred in the presented popu-
lation. At the first follow-up visit (7 days), surgical 
wounds were healed in 20 patients in the advanced 
dressing group (95.2%), and in 11 patients in the 
traditional dressing one (61.1%), whereas, one 
patient (4.8%) from the advanced dressing group 
and seven patients (38.9%) from the control 
group showed complications of the surgical wound  
(P = 0.015). One patient (5.5%) in the control group, 
who developed a major suture dehiscence, required 
the use of a negative pressure wound therapy with VAC 
therapy (KCI an Acelity company, San Antonio, Tex.) 
for 15 days and then 5 days of hydrofiber dressing 

Fig. 1. Study design. SF 36: Short Form 36.

http://www.R-project.org
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Aquacel Extra (ConvaTec, Princeton, N.J.) for com-
plete healing. At 1 and 6 months after surgery, differ-
ences in surgical site complications tended to overlap 
in the two groups (P = 0.586 and P = 0.462, as shown in 
Fig. 4) and on average the complicated wounds healed 
completely after 1 month. The distribution of the com-
plications and of the ASA score between patients who 
developed adverse events in the two groups is shown in 
Table 3.

At the end of the follow-up period (24 months), patient 
subjective evaluation of the aesthetic outcomes proved sat-
isfactory in almost all cases, independently from the type 
of dressing. The analysis of the responses to Breast-Q, 

SF-36, and BIS revealed comparable aesthetic satisfaction 
of the patients both with regard to the surgical scar and 
with the more general body perception after surgery in 
both groups, without significant differences.

Investigator objective evaluation showed overall no sig-
nificant difference between the two groups, although bet-
ter scores were registered in the advanced dressing group 
compared with the control group.

DISCUSSION
In breast surgery, there is a unique combination of 

expected outcomes: the oncological safety and the aes-
thetic result. Prevention of complications in breast surgery 
mainly affects patient’s quality of life, reduces delays in 
adjuvant therapies, and can affect the costs of the health 
system in the long run.28 The incidence of complications 
varies greatly, depending on the type of surgery and on 
the number and type of risk factors.29–32

Surgical complications can be influenced by patient’s 
risk factors, type of surgery (conservative versus radical), 
and surgical techniques; postoperative management 
(including types of dressings, dressing change timing, 
drain duration, and patient daily habits) can influence 
surgical complications too, and it is connected to the type 
of dressing. There are many different types of dressings 
available, but finding “one size fits all” is impossible due 
to the specific characteristics of different surgical wounds. 
The four main goals are better wound healing, scar aes-
thetic outcome, patient’s compliance and overall quality 
of life, and lower SSI incidence.

In 2016 a Cochrane review showed that there is low to 
very low certainty evidence that wound exposure or any 
dressing reduces or increases the risk of SSIs compared 
with alternative options investigated.33 Li et al showed with 
a systematic review and meta-analysis of randomized con-
trolled trials that silver-containing dressings were not asso-
ciated with lower incidence of SSIs, although the quality of 
the studies analyzed was very low.34

Fig. 2. Patient risk factors in the two groups.

Table 1. Main Characteristics of Patients 

Dressing Groups

Traditional  
Dressing 

(No. Patients)

Advanced  
Dressing 

(No. Patients) P

Age > 65 y 11 15 0.520
Hypertension 11 12 100
Smoking 1 4 0.349
BMI > 30 kg/m2 11 10 0.748
Diabetes 6 5 0.723
CC 0 2 —
PA and LD 2 6 1.00
Previous RT 2 2 1.00
n-CT 0 0 —
Breast conformation  

(large cup size)
15 15 0.464

Breast conformation (ptosis) 14 14 0.497
Previous surgery (≤30 d) 1 1 10.00
Type of surgery    
  BCS 12 11 0.283
 n-BCS   
 SM 4 8
 SSM 1 —
 NSM — 1
 OPS — 1
 Others 1 (BilOS) — 1.00
 Extensive undermining 2 2 1.00
Type of reconstruction  

(one/two-stage)
1 1 1.00

Acellular dermal matrix 0 0 —
Autologous reconstruction 0 0 —
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Aquacel Ag Surgical is widely used in various surgical 
specialties, mainly in orthopedic, plastic and reconstruc-
tive surgery, abdominal surgery and cardio-thoracic sur-
gery, with considerable benefits in terms of both lower 
incidence of surgical site complications and greater patient 
satisfaction. Springer et al conducted a randomized clini-
cal trial, including 262 patients undergoing primary total 
hip arthroplasty or primary total knee arthroplasty, divided 
into traditional surgical dressing (Primapore, Smith & 
Nephew, London, UK) group or advanced occlusive 

dressing (Aquacel Ag, ConvaTec, Princeton, N.J.) group: 
the use of occlusive antimicrobial barrier dressings signifi-
cantly reduced wound complications and dressing changes 
and improved overall patient satisfaction.35 Bocchiotti et al 
compared two groups of patients undergoing thigh lift in a 
case-control study (traditional versus Aquacel Ag Surgical). 
Aquacel Ag Surgical appeared to be more comfortable and 
easier to manage for the patient, durable, waterproof, and 
nontraumatic when changed. Unlike the presented study, 
in which patients with a different combination of risk fac-
tors were selected to be treated with Aquacel Ag Surgical, 
they excluded patients who smoked and who showed car-
diovascular and dysmetabolic diseases.

The only study describing the use of Aquacel  Ag 
Surgical in the setting of breast surgery was conducted 
by Struik et al, including 230 patients performing an 
intention-to-treat basis analysis: Aquacel  Ag Surgical 
dressing approximately reduces 50% of the incidence 
of wound infections compared with traditional dressing 
(RR 0.51), although without a significant difference. 

Fig. 3. risk factors related to the type of surgery in the two groups. n-BcS: non-
breast conserving surgery (oncoplastic surgeries and mastectomies with or without 
reconstructions).

Table 2. Number of Surgical Procedures Divided by Type in 
each Group

 

Type of Surgery

BCS SM SSM NSN OPS BilOS

Advanced dressing (no. patients) 11 8 — 1 1 —
Traditional (no. patients) 12 4 1 — — 1
SM: simple mastectomy; SSM: skin-sparing mastectomy; NSM: nipple–areola 
sparing mastectomy; BilOS: bilateral surgery consisting in right OPS and left SM.

Fig. 4. number of patients with surgical site complications 1 week, 1 month, 6 months, 
and 24 months after surgery.
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However, they detected a significant improvement in 
patient satisfaction, reduction in dressing changes and 
wound-related costs, using Aquacel Ag.36 Unlike Struik, 
we performed a subclassification of patients’ risk factors 
to select those in which the use of an advanced dressing 
could be more indicated and useful; we evaluated the 
aesthetic results of the scar and the quality of life of the 
patients with objective assessment tools and elongated 
the follow-up duration accordingly. We also included 
patients who performed plastic surgery procedures 
for reconstruction and who underwent neoadjuvant 
chemotherapy.

Ferrando et al, in a population study, classified risk 
factors between patient- and surgery-related, some of 
which were classified as “high risk.” In patients presenting 
with a variable combination of up to three patient- and/
or surgery-related risk factors, with at least one classified 
as “high risk,” closed incision negative pressure therapy 
proved capable of reducing the incidence of overall com-
plications and wound dehiscence, with statistical signifi-
cance. In the presented study, the authors adopted the 
same classification of risk factors. However, we are aware 
that a dressing, even if advanced, cannot act by reducing 
all the complications of the surgical site, as the surgical 
technique and the type of intervention have the great-
est influence. Nevertheless, we believe that choosing a 
specific dressing based on the displayed risk factors can 
contribute to a better surgical outcome. Advantages of the 
presented study compared with those assessed above are 
the trial design (case-control), the duration of the follow-
up (24 months), and the use of objective assessment tools 
for evaluating the aesthetic outcome and quality of life 
(BIS; SF-36 and Breast-Q). Because advanced dressing has 
a higher cost compared with traditional dressing, we stud-
ied patients presenting with a combination of risk factors 
for surgical wound complications, to understand which 
patient could benefit the most from an advanced dressing, 
thus justifying the higher cost of the product. The limita-
tions of the study are that the sample was small, the study 

was not randomized, and that we did not subgroup for the 
different surgical techniques.

CONCLUSIONS
The authors showed in this study that, in the presence 

of three or more risk factors (or two, with at least one clas-
sified as “high risk”) between those considered, the use of 
Aquacel Ag Surgical dressing in patients undergoing sur-
gery for breast cancer was associated with a statistically sig-
nificant reduction in overall surgical site complications in 
the first week after the surgery, excluding infections that 
were not found in the presented population. The dress-
ing was well tolerated and kept in place for the expected 
time, with no need for outpatient visits other than those 
regularly scheduled. However, further randomized trials 
are needed to confirm these results.
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Turin, Italy
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