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Introduction: Infection is one of the 
most common complications of breast 
reconstruction. The presence of bacte-
rial biofilm on the implant surface does 
not always manifest itself clinically as 
an infection. Still little is known about 
the factors that trigger the transition 
from a normal to a pathological state. 
The aim of study: To examine a specif-
ic profile of microorganisms associated 
with a tissue expander, and to ascer-
tain whether the collection of intra-
operative bacteriological swabs con-
stitutes a significant predictive factor. 
Material and methods: A 2-centre 
review of outcomes of breast can-
cer patients who underwent immedi-
ate 2-stage expander-implant breast 
reconstruction between June 2020 
and September 2021 was conducted. 
During this period, 68 replacements 
of expanders with implants from  
56 women were performed. A bacte-
riological swab was taken from each 
expander compartment, and micro-
biological culture was performed. Pa-
tients’ characteristics were taken into 
consideration.
Results: Tissue expanders were im-
planted from 2 to 26 months. Seven 
patients had an emergency expander 
removed due to infection or damage to 
the device. Out of all 56 patients eval-
uated, 47 had a negative and 9 had 
a positive culture, 1 in both breasts. 
The results did not correlate closely 
with the clinical status. 
Conclusions: Bacteria colonize both 
clinically normal and infected expand-
ers. It is difficult to determine the spe-
cific flora associated with the pocket 
after expander-based reconstruction, 
and taking a bacteriological swab each 
time as a standard does not influence 
the success of treatment.
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Introduction

According to the Global Cancer Statistic 2020 report from the American 
Cancer Society, for the first time, female breast cancer was the most com-
monly diagnosed cancer in the world [1]. In recent years, the number of per-
formed mastectomies with immediate reconstruction has been increasing. 
Also, we can observe a trend in patients eligible for breast-conserving treat-
ment towards choosing mastectomy and risk-reducing contralateral mas-
tectomy, also including immediate reconstruction [2, 3]. Nowadays, we pay 
more attention to psychological factors and body perception in post-mastec-
tomy women [4]. Therefore, breast cancer patients are increasingly pursuing 
breast reconstruction rather than traditional oncological procedures [5]. This 
is due to both health and psychosocial benefits [6]. Tissue expander breast 
reconstruction is a commonly preferred technique, owing to its safety, lower 
cost, and faster recovery [7]. However, despite the perioperative antibiot-
ic therapy, years of research, and practice, infections are one of the most 
prevalent complications after breast reconstruction [8, 9]. This can be influ-
enced by various factors such as obesity, hypertension, neoadjuvant che-
motherapy, axillary lymph node dissection, or wound healing complications 
[10]. Bacterial contamination of expanders causing the infection may lead 
to capsular contracture and a deterioration in the patient’s condition, often 
resulting in a loss of the expander and hence the inability to reconstruct the 
breast [11]. Gram-positive bacteria were detected significantly more often 
compared to Gram-negative (73% vs. 27%) [12]. The most frequently encoun-
tered organisms responsible for the infection include Staphylococcus aureus, 
Staphylococcus epidermidis, and Pseudomonas aeruginosa [8, 12–14].

The purpose of this study was to examine whether there is a specific pro-
file of microorganisms in the post-mastectomy pocket after reconstruction 
with a tissue expander and thus whether taking a bacteriological swab as 
standard when replacing the expander with an implant brings measurable 
results. 

This could contribute to the implementation of appropriate antibiotic 
therapy, thereby reducing the risk of surgical site infection after the first 
stage of breast reconstruction.

Material and methods

A 2-centre review of outcomes of breast cancer patients from the General 
and Oncological Surgery Clinic of the Karol Marcinkowski University Hospital 
in Zielona Góra, and Surgery Department of the Heart of Jesus Hospital in 
Środa Wielkopolska, Poland, between June 2020 and September 2021 was 
conducted.

We retrospectively evaluated results of patients who underwent 2-stage 
breast reconstruction: a tissue expander and a permanent implant. We con-
sidered only those patients from whom we collected intraoperative swabs 
from the post-mastectomy pocket during the expander replacement proce-
dure. 
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During this period, we performed 68 exchanges of an 
expander for a breast implant in 56 patients. We collected 
study variables, including the patient’s age, comorbidities, 
history of radiation and chemotherapy, presence and type 
of matrices used, perioperative antibiotic therapy, compli-
cations, and the time which elapsed from the first to the 
second stage of reconstruction. Patients’ characteristics 
are summarized in Table 1. The medical treatment is sum-
marized in Table 2. 

In both centres, the perioperative protocol was the 
same due to the same operating team. We used Biofazolin 
antibiotic therapy up to an hour before skin incision, and 
then continued twice a day until the drains were removed. 
The operating field was washed 3 times with antisep-
tic fluid (Skinsept Color) and covered in the usual man-
ner. Before implantation, the expanders were immersed 
in a saline solution with metronidazole, and the wounds 

were washed with aqueous solution of povidone iodine  
(Braunol). The operators changed sterile gloves before 
touching the expanders. Staff in the operating room was 
reduced to a minimum.

Tissue expanders were implanted from 2 to 26 months. 
Seven of the patients had complications caused by infec-
tion or damage to the device, which was the reason for the 
emergency expander removal. During the exchanges, we 
collected bacteriological swabs from each post-mastecto-
my pocket and expander surface, then the microbiological 
culture was performed under aerobic and anaerobic con-
ditions. The microbiological media used in the study are 
presented in Table 3.

Results

We took 68 swabs from 56 breast cancer patients be-
tween June 2020 and September 2021. Forty-seven of them 
did not experience any ailments in the entire postopera-
tive period. Seven of them had an emergency expander re-
moved due to medical complications. There was no signifi-
cant difference in demographics or in patient management.

From all analysed patients, we had 58 negative cul-
ture results in both aerobic and anaerobic cultures. Only 
9 women had a positive culture result, 1 in both breasts. 
Staphylococcus epidermidis was identified in the majori-
ty (40%) of these cases. However, the results did not cor-
relate closely with the clinical status of the patients. We 
obtained positive bacterial culture results in both clinically 
infected and uninfected expanders. 

In the group of women with positive culture results, we 
analysed the patients in terms of risk factors for surgical 
site infection. Three of them underwent neoadjuvant che-
motherapy, and none of them was treated with radiother-
apy. During reconstruction surgery, in 6 of them, a matrix 
was used – 5 times synthetic, 1 biological. Five women had 
comorbidities, mainly arterial hypertension and hypothy-
roidism. Both young and older women (> 55) had positive 
culture results, with no age group predominating. The 
time from the first to the second stage of reconstruction 
ranged from 2 to 20 months. A woman in whom bacteria 
grew in both breasts was a 35-year-old patient, without 
any comorbidities, after neoadjuvant chemotherapy. Her 
breasts showed no signs of infection.

Neither comorbidities, cancer treatment, perioperative 
antibiotic therapy, nor postoperative complications af-
fected the results of the cultures. The varying time during 
which the device stayed in the body did not change the 
results either. 

Our findings are summarized in Table 4. The cultured 
bacteria are presented in Table 5.

Table 1. Characteristics of patients

Variables Number

Number of patients 56

Female 56

Age in years 29–81

Comorbidities 23 women

Hypertension
Hypothyroidism
Diabetes
Arrhythmia
Asthma
HBV
Osteoporosis
Multiple Sclerosis
Depression

11
5
1
4
2
2
1
1
1

Table 2. The medical treatment

Variables Number

Unilateral mastectomy 44

Bilateral mastectomy 12

Neoadjuvant chemotherapy 25

Adjuvant chemotherapy 2

Adjuvant radiation 13

Perioperative antibiotic therapy 56–100%

Matrix 18  

Synthetic 16

ADM 2

Time from the first to the second 
stage of breast reconstruction

2–26 months

ADM – acellular dermal matrix

Table 3. The microbiological media used in the study

Culture for aerobic bacteria Culture for anaerobic bacteria

Columbia Agar + 5% Sheep Blood
Columbia CNA Agar + 5% Sheep Blood
Chromogenic UTI medium
Mannitol Salt Agar
Sabouraud Gentamicin Chloramphenicol Agar
Brain Heart Infusion Broth

Schaedler Anaerobe Agar
Schaedler broth with haemin and vitamin K

CNA – colistin nalidixic acid,  UTI – urinary tract infection
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Discussion

Infections are one of the most important postoperative 
complication. Despite many years of experience, expander 
infections are statistically frequent, with the risk of having 
to remove the device, losing the chance for reconstruction, 
and postponing systemic treatment. It arguably stems 
from the lack of appropriate perioperative antibiotic pro-
tocols and insufficient research on bacteria causing com-
plications. We know that some bacteria colonize expand-
ers both with and without clinical manifestation, but still 
little is known about the triggers for the transition from 
a clinically normal to a pathological condition [15]. Another 
problem is that, despite clinically apparent infection, the 
cultures often show no growth in the specimens [8, 16]. 
In an extensive retrospective review published by Viola 
et al. in 2016 [12], out of 3082 patients who underwent 
immediate breast reconstruction with a tissue expander, 
378 developed infections, but only 118 of them had posi-
tive intraoperative cultures. Similar results were obtained 
in the study by Tong et al. [16] in which patients under-
went percutaneous drainage of fluid collections after 
mastectomy with tissue expander-based reconstruction. 
In the group of 563 examined patients, 30 procedures of 
percutaneous drainage were performed, and microorgan-
isms were detected in only 12 samples of fluids. Taking all 
these variables into account, we find it difficult to analyse 
the correlation between the specific type of bacteria and 
severe complications. However, according to other publi-
cations, well-established risk factors favouring develop-
ment of infection include higher body mass index, old age  
(> 55 years), neoadjuvant chemotherapy, axillary lymph 
node dissection, hypertension, active smoking, or wound 
healing complications [10, 17–18]. Patients with these fac-
tors should be carefully monitored and should undergo 
individualized antibiotic therapy.

In our study, we sought to identify microorganisms typ-
ically associated with tissue expanders, which would help 
in selecting the appropriate postoperative treatment and 
prevent the risk of infection. Our research group consisted 
of approximately 84% of patients without any postopera-
tive complications, which resulted in the vast majority of 
our cultures being negative both in aerobic and anaerobic 
conditions. In our study, we did not notice any significant 
factors affecting the test results. Due to the lack of a larger 
research group or positive bacteriological culture results, 
we were unable to determine a specific group of bacteria 
associated with expanders. It is crucial to notice, however, 
that the bacteria grown in our cultures belong to the sap-
rophytic flora of the human skin, which is also confirmed 
by the results of studies carried out by other researchers 
[8, 12–14]. Therefore, we believe that paying attention to 

the proper preparation of the surgical field and the utmost 
care for asepsis constitute important predictive factors of 
infections. However, the presence of bacteria on expanders 
without clinical manifestation requires further study to de-
termine which factors or interactions with other bacterial 
species are triggers for the development of complications. 

On the other hand, interesting results were presented 
by Monroig et al. in a paper published in 2020 [14]. They 
compared 2 groups of patients after tissue expander breast 
reconstruction. Group 1 received less than 24 hours of 
perioperative intravenous antibiotics and oral antibiotics 
after discharge, and Group 2 received less than 24 hours of 
intravenous antibiotics only. Group 2 demonstrated a sig-
nificant increase in the number of Gram-positive bacteria 
compared to Group 1; however, there was no significant 
difference in overall virulence. The loss of the device was 
nearly identical. Similar conclusions can be found in re-
search from the prospective randomized clinical trial by 
Phillips et al. [19]. In this case, the use of antibiotics was 
compared up to 24 hours after surgery or until drains were 
removed. Surgical site infection was diagnosed in 19.4% of 
patients in the 24-hour group and 22.0% in the extended 
group. Therefore, it also seems that careful clinical obser-
vation is more important than taking bacteriological swabs 
or applying a prolonged antibiotic therapy. We should also 
pay attention to the fact that administration of extended 
prophylactic antibiotics does not reduce the overall risk of 
surgical site infections after expander-based breast recon-
struction but may influence antibiotic resistance patterns 
when infections occur [20]. Consequently, an individual ap-
proach as well as vigilance of physicians in the selection of 
treatment are crucial.

Table 4. Results

Variables Number

Positive culture results 10

Clinically infected expander 3

With matrix – 1

Without matrix – 2

Clinically uninfected expander 7

With matrix –  5

Without matrix – 2

Negative culture results 58

Clinically infected expander 4

Clinically uninfected expander 54

Patients with the matrix used 18

Clinically infected expander 1

Clinically uninfected expander 17

Table 5. Cultured bacteria

Aerobic conditions Anaerobic conditions

Staphylococcus epidermidis – 4x
Staphylococcus spp. (coagulase-negative, saprophytic flora) – 2x
Staphylococcus aureus
Micrococcus spp. (saprophytic flora)

Cutibacterium acnes
Cutibacterium avidum
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Conclusions

Our study demonstrated that bacteria colonize both 
clinically normal and infected expanders. It is difficult to 
determine the specific flora associated with the pocket 
after expander-based reconstruction, and taking a bacte-
riological swab each time as a standard does not influence 
the success of treatment. Further and more thorough re-
search on this topic is necessary. 

The authors declare no conflict of interest.
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