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Abstract

Background: Breast cancer is still a major contributing factor to the burden of the disease worldwide. A single-stage implant-based
reconstruction (IBR) lowers tissue morbidity, thus increasing overall aesthetic outcome and patient satisfaction.
Objectives: Because of the high price of ADM and the lack of insurance coverage in Iran, we aimed at examining the results of using
TIGR® mesh in patients with breast cancer.
Methods: This quasi-experimental study was conducted in Iran (Tehran) from 2016 to 2018. About 140 eligible patients with
breast cancer were included and their information was collected and analyzed prospectively during the 3 years that they were
referred to the surgery center in Tehran. The reconstruction was performed, as either direct-single staged, implant + TIGR MESH,
or delayed-multistage. Patient satisfaction was calculated after 1 year of follow-up, using Body Checking Questionnaire (BCQ) by
applying the VAS scale. All statistical analyses were performed at a 95% significance level, using SPSS statistical software version.
(Evidence-based medicine level: Level III, a prospective cohort).
Results: The results of our study showed slightly more short-term complications than other studies due to the surgical team’s first
experience in the surgery. Complications were infection (7.1%), epidermal necrosis (15.9%), and severe capsular contracture (14.2%).
Seven patients (6.2%) had full-thickness skin necrosis, and the prosthesis was finally removed. The use of the TIGR Mesh did not
increase the rate of complications, and only 5 implant losses in this group and 2 in the tissue expander group were reported. The
levels of patients’ satisfaction in IBR and delayed-multistage groups were 44.4% and 12.7%, respectively.
Conclusions: Our results showed that placement of TIGR MESH for lower pole support during IBR does not increase the
complication rate. Additionally, patients’ satisfaction levels increased compared to traditional methods of reconstruction.
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1. Background

Breast cancer is the most common cancer in women
and a second cause of cancer deaths among them
worldwide (1). The prevalence of this cancer in women in
the United States and Iran was 26% and 23%, respectively,
and according to its semi-good prognosis, breast cancer is
the fifth cause of cancer death in Iran (2, 3).

Mastectomy (i.e., surgical breast removal) was
performed in 28% to 60% of women diagnosed with breast

cancer. In the past 2 decades, subcutaneous mastectomy
was done for treating patients with cancers in stage 2 or
after neoadjuvant chemotherapy in stage 3 breast cancer.
Furthermore, this procedure is utilized as a prophylactic
intervention in high-risk patients, for instance, female
patients carrying BRCA genotype; in these cases, breast
reconstruction (BR) can be performed (1). A technique
for BR is implant insertion after tissue expander (TE) or
direct-to-implant without using TE (4).
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Since 2005, an acellular dermal matrix (ADM) has been
used for implant coverage in the lower part of the BR
technique (5, 6). Since the pectoralis major muscle does
not provide sufficient inferolateral coverage, ADMs can be
used as an appropriate auxiliary coverage for producing
a sufficient sub-pectoral pocket to accommodate larger
size implants, fill the space of inferolateral part, and
create natural inframammary folds. The use of ADMs
in implant-based immediate BR is increasing due to
acceptable cosmetic results, less capsular contracture,
and less pain after the surgery (7-10). In addition to
ADM benefits, it has complications such as infection,
cellulitis, seroma, hematoma, flap necrosis, dehiscence
of the wound, capsular contracture, implant protrusion,
explanation, and complete implant loss, though these
complications might be due to this type of surgery (11).
Biological ADM imposes a high cost on the health care
system (12-14).

Recent studies have suggested the use of synthetic
mesh as an alternative to ADM, which costs less than it (15).
These meshes are made of plastic-like materials and have
3 categories: Absorbable (Vicryl), long-term absorbable
(TIGR®), and non-absorbable (Prolenmesh or T-Loop®)
(16). The TIGR® Matrix is a completely absorbable synthetic
mesh, woven from 2 different types of degenerative fiber
(17).

Studies have been performed to compare
postoperative complications in 2 groups of biological
ADM and synthetic mesh, and it has been suggested that
the use of synthetic meshes was associated with equally
cosmetic results and lower compilation rates plus lower
cost than biological ADM (17).

2. Objectives

Comparative studies in this regard are rare. Because
of the high price of ADM and lack of insurance coverage
in Iran and also the lack of proper studies in this field, we
decided to examine the results of using TIGR®mesh in BR.

3. Methods

3.1. Subjects Recruitment

This quasi-experimental study was conducted in
Tehran from March 2016 to March 2018. About 140 eligible
patients with breast cancer were included. Women
were recruited in this study if they were undergoing
bilateral or unilateral subcutaneous mastectomies and
immediate BR either because of cancer treatment or
prophylaxis. Patients’ information was collected and
analyzed prospectively during the 3 years that they were

referred to the surgery center in Tehran from 2016 to 2018.
This study was approved by the Ethics Committee of the
Iran University of Medical Sciences.

3.2. Surgical Procedures

In this study, patients underwent the following
methods based on their clinical conditions. Bilateral
prophylactic mastectomy was performed for women
carrying a BRCA1 or BRCA2 gene mutation and
contralateral prophylactic mastectomy was performed for
the patients, who underwent mastectomy for contralateral
cancer according to patients’ preferences (fearing of
cancer or positive family history of cancer).

The patients who were involved in this study
underwent subcutaneous mastectomies under one of
NAC sparing mastectomy (NSM), skin-sparing mastectomy
(SSM), or skin-reducing mastectomy (SRM) procedures.
The types of BR used to treat these patients were
implant-based, an implant plus TIGR®Matrix Surgical
Mesh (Novus Scientific Pte Ltd, Singapore), or TE. TE
was used for patients who had a high probability of
skin necrosis instead of mesh and implant and was
inserted under the pectoralis muscle. Mesh was used
in the patients, who had immediate implants. During
the surgery in implant plus TIGR®Matrix Surgical Mesh
group, at first, hydrodissection solution (epinephrine:
Normal saline 0.9%; 0.5/1000) was injected into the
subcutaneous breast tissue. During hydrodissection, the
breast skin was released from underlying breast tissue,
using a scissor–for dissection–and a surgical knife–for
cutting (Appendix 1 in the supplementary file). To avoid
skin thermal injury, we did not use electrocautery at this
stage. After mastectomy, the pectoralis major muscle
was released from underlying tissues to make a packet
for implant insertion. Then TIGR®Matrix Surgical Mesh
was sutured to the inferior border of the pectoralis major
muscle (Appendix 1B, C and D in the supplementary file).
After implant insertion, the inferior edge of the mesh
was sutured to the infra-mammary pole. Finally, the skin
was sutured over the pectoralis muscle and mesh complex
(Appendix 2 in the supplementary file). In the patients who
underwent a skin-reducing mastectomy, the dermal flap
was created in the lower pole and sutured to the inferior
edge of the pectoralis major muscle, and the implant was
inserted under this complex without using mesh. Finally,
the skin is reconstructed like a reduction mammoplasty
with a wise-pattern T incision over it (Appendix 3 in the
supplementary file). In the tissue expander group, a
lateral pectoral incision in the anterior axillary line was
made, and then tissue dissection was performed under
the pectoralis major muscle up to 1.5 cm upper portion
of rectus shit without cutting it to create bigger space
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for TE. Finally, TE was inserted under the pectoralis major
muscle without using mesh and the skin was sutured
(Appendix 4 in the supplementary file). In this study, the
surgical procedure on each breast was considered 1 case,
and if both breasts were under mastectomy surgery, they
were considered 2 cases. BR and procedure types were
selected based on the patient’s and surgeon’s preferences
(Appendices 5 and 6 in the supplementary file).

3.3. Data Collection

In this study, the Body Checking Questionnaire (BCQ)
was used for collecting the information obtained from 1
year of patients’ follow-up after the surgery (18). Although
the questionnaire has been designed as a self-report, in this
study, the patients were asked the questions by the trained
specialists and the questionnaire was filled for each
patient separately. A checklist containing the variables
under review was prepared and completed post-surgery
and 1 year later with the information obtained from
the patients’ follow-up. Variables examined in these
patients were age, body mass index (BMI), history of
smoking, diabetes mellitus (DM), corticosteroid use,
family history (FH) of breast cancer, the goal of the
mastectomy (prophylactic or therapeutic surgery),
procedure type, BR type, adjuvant RT, chemotherapy
(adjuvant and neoadjuvant), complications as well as
patients’ satisfaction. We also collected information about
clinical complications including hematoma, long-term
seroma, severe capsular contracture, infection, necrosis,
and implant extrusion.

3.4. Statistical Analysis

We used mean ± standard deviation (SD) and
percentages to describe the quantitative and categorical
variables, respectively. The chi-squared test was
used to analyze the difference between qualitative
variables. A comparison of quantitative variables was
performed, using a student t test, and an independent
t test (Mann-Whitney) was used in addition, in which
quantitative variables did not have a normal distribution.
All statistical analyses were performed at a 95%
significance level, using SPSS statistical software version 16
(SPSS Inc., Chicago, IL, USA).

4. Results

A total of 140 patients were eligible for this study,
though 27 (19.3%) did not complete the 1-year follow-up
and were, therefore, excluded. Finally, 101 patients
were recruited in this study, 12 of whom had bilateral
mastectomies (i.e., 113 surgeries). The mean age of the

subjects was estimated at 43 (± 10.97). The general
characteristics were summarized in Table 1. Of these
surgeries, 23% were prophylactic and 77% of them were
performed for cancer treatment. The most common
pathology was invasive ductal carcinoma (IDC) (53.3%).
Also, 72% of the tumors were estrogen receptor (ER)
positive. An immediate implant BR was performed in 86.7%
of the surgeries (Table 2). Only 3 patients (2.6%) died after 2
years of follow-up.

Table 1. General Characteristics of Cases

Variables Values

Age, years 43 ± 10.97

BMI, Kg/m2 25.5 ± 5.4

Side of surgery

Left 42 (37.2)

Right 47 (41.6)

Bilateral 24 (21.2)

History of DM

Yes 6 (5.3)

No 107 (94.6)

History of smoking

Yes 1 (0.9)

No 112 (99.1)

History of corticosteroid use

Yes 1 (0.9)

No 112 (99.1)

FH of breast cancer

Yes 49 (43.4)

No 64 (56.6)

Neoadjuvant chemotherapy

Yes 15 (13.3)

No 98 (86.7)

Adjuvant chemotherapy

Yes 46 (40.7)

No 67 (59.3)

Adjuvant RT

Yes 22 (19.4)

No 91 (80.6)

Abbreviations: SD, standard deviation; BMI, body mass index; DM, diabetes
mellitus; FH, family history; RT, radiotherapy.
a Values are expressed as Mean ± SD or No. (%).

Complications were hematoma (1.8%), long-term
seroma of more than 20 days (4.4%), infection (7.1%),
severe capsular contracture (14.2%) and partial epidermal
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Table 2. Frequency of Tumor Pathology, Tumor Markers BR, and Procedure Types in
Surgeries

Variables Values

Tumor pathology

IDC 57 (50.4)

ILC 4 (3.5)

Mix tumor 5 (4.4)

Pure DCIS 16 (14.2)

Recurrent tumor 4 (3.5)

Phyllodes 1 (0.9)

Tumor marker

ER 82 (72.5)

PR 76 (67.2)

HER2 16 (14.1)

BR types

Immediate implant

With TIGR 48 (42.5)

Without TIGR 50 (44.2)

TE 15 (13.3)

Procedure types

SSM 32 (28.3)

NSM 54 (47.8)

SRM 27 (23.9)

Abbreviations: IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma;
DCIS, ductal carcinoma in-situ; ER, estrogen receptor; PR, progesterone
receptor; HER2, human epidermal growth factor receptor 2; BR, breast
reconstruction; TE, tissue expander; SSM, skin-sparing mastectomy, NSM, NAC
sparing mastectomy; SRM, skin reducing mastectomy.
a The percentage of tumor pathology was calculated from 87 (cancer treatment
patients). The percentage of positive tumor markers has been written.
b Values are expressed as No. (%).

necrosis (22.1%) (Appendix 7 in the supplementary file) and
in 7 patients (6.2%), the prosthesis was finally removed due
to full-thickness skin necrosis (Appendices 8 and 9 in the
supplementary file).

The results of this study showed that patients less
than 43 years old and more than 43 years old have no
significant difference in surgical complications. This
finding was also observed for patients with BMI less
than 25.8 and above 25.8. In the patients who received
neoadjuvant chemotherapy and adjuvant RT, severe
capsular contracture was significantly higher (P = 0.02
and P = 0.001, respectively). There was a remarkable
relationship between adjuvant RT and infection as well
as implant loss related to full-thickness skin necrosis
(P = 0.02 and P = 0.009, respectively). The incidence of
hematoma was significantly higher in diabetic patients in
comparison to non-diabetics. (16.7% vs. 0.9%, P = 0.004)

(Table 3). There was no significant association between BR,
prophylactic, and cancer pathologies groups, and types
of procedures performed or complications; however, no
significant association was found in the case of capsular
contracture (P = 004).

Moreover, there was no significant difference
between implant removal and risk factors including DM,
corticosteroid use, smoking, neoadjuvant chemotherapy,
and adjuvant chemotherapy. Implant removal incidence
was significantly higher when associated with hematoma,
seroma, infection, and necrosis (P = 0.001) and adjuvant
RT (P = 0.009) (Table 4). A total of 15% of SRM, 6% of SSM,
and 1% of NSM implants were removed. The least implant
loss between BR types occurred in the case of implant +
TIGR® (4%). Comparison of implant loss according to the
procedure and BR types and side of surgery showed no
significant difference either.

The patients were asked about their satisfaction with
the appearance of their breasts after surgery, regarding
the cosmetic result, softness, capsule contracture, and
symmetry in bilateral cases and the final visit (2 years later)
individually, where the mean was 7.82 ± 2.33 (each patient
scored from one to 10). The results of the study showed that
the patients were significantly dissatisfied with necrosis
(P = 0.005), infection (0.014), capsular contracture (0.02),
and the need for prosthesis removal (P = 0.003) (Table 5).
Procedure types and side of surgery BR types did not affect
patients’ satisfaction.

5. Discussion

According to the reasons stated in the introduction,
in this study, we examined the results of using TIGR®
mesh in BR. Based on the results of this study, among
surgical complications in the patients, partial epidermal
necrosis (15.9%) that healed without surgical interference
and severe capsular contracture (14.2%) was the most
prevalent. Other complications were infections (7.1%),
implant extrusion (6.2%) due to full-thickness skin
necrosis, long-term seroma (4.4%), and hematoma (1.8%)
respectively. Prevalence of pooled complications in a
systematic review on prosthetic-based BR with ADM/mesh
was partial NAC necrosis at 4.5%, long-term seroma at 2.9%,
hematoma, and wound healing complex at 2.3%, major
flap necrosis 1.8%, as well as major infection and grade
III/IV capsular contracture 1.2% full NAC necrosis, which
were 2.6% in our results (17).

We summarized breast reconstruction complications
in different studies in (Appendix 10 in the supplementary
file) (19-26).

Among 25 cases of skin necrosis, only 7 had
full-thickness NAC or skin necrosis, and finally, the
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Table 3. Comparison of Surgical Complications

N Hematoma Long Term Seroma Infection Epidermal Necrosis SCC Full-thickness Skin Necrosis
a

Age

< 43 58 1 (1.7) 1 (1.7) 2 (3.4) 6 (15.5) 11 (19) 3 (5.2)

≥ 43 55 1 (1.8) 4 (7.3) 6 (10.9) 12 (29.1) 5 (9.1) 4 (7.3)

P-value b 0.97 0.15 0.12 0.08 0.13 0.64

BMI

< 25.5 36 1 (2.8) 1 (2.8) 3 (8.3) 10 (27.8) 7 (19.4) 4 (11.1)

≥ 25.5 36 1 (2.8) 4 (11.1) 5 (13.9) 8 (22.2) 8 (22.2) 3 (8.3)

P-value b 1 0.16 0.45 0.58 0.77 0.69

DM

Yes 6 1 (16.7) 1 (16.7) 1 (16.7) 1 (16.7) 1 (16.7) 1 (16.7)

No 107 1 (0.9) 4 (3.7) 7 (6.5) 24 (22.4) 15 (14) 6 (5.6)

P-value b 0.004 0.13 0.34 0.74 0.85 0.27

Neoadjuvant chemotherapy

Yes 15 0 (0) 1 (6.7) 1 (6.7) 1 (6.7) 5 (33.3) 1 (6.7)

No 98 2 (2) 4 (4.1) 7 (7.1) 24 (24.5) 11 (11.2) 6 (6.1)

P- value b 0.57 0.65 0.94 0.12 0.02 0.93

Adjuvant chemotherapy

Yes 46 1 (2.2) 1 (2.2) 3 (6.5) 11 (23.9) 9 (19.6) 3 (6.5)

No 67 1 (1.5) 4 (6) 5 (7.5) 14 (20.9) 7 (10.4) 4 (6)

P- value b 0.78 0.33 0.85 0.7 0.17 0.9

Adjuvant RT

Yes 22 1 (4.5) 2 (9.1) 4 (18.2) 7 (31.8) 8 (36.4) 4 (18.2)

No 91 1 (1.1) 3 (3.3) 4 (4.4) 18 (19.8) 8 (8.8) 3 (3.3)

P- value b 0.27 0.23 0.02 0.22 0.001 0.009

Procedure type

NSM 54 0 (0) 2 (3.7) 2 (3.7) 9 (16.7) 6 (11.1) 1 (1.9)

SSM 32 1 (3.1) 3 (2.4) 4 (12.5) 6 (21.9) 8 (25) 2 (6.3)

SRM 27 1 (3.7) 0 (0) 2 (7.4) 9 (33.3) 2 (7.4) 4 (14.8)

P-value b 0.38 0.2 0.3 0.23 0.104 0.07

BR type

Implant 50 1 (2) 1 (2) 3 (6) 15 (30) 3 (6) 5 (10)

TE 15 0 (0) 0 (0) 1 (6.7) 3 (20) 3 (20) 2 (7.5)

Implant + TIGR 48 1 (2.1) 4 (8.3) 4 (8.3) 7 (14.6) 10 (20.8) 2 (4.2)

P-value b 0.85 0.21 0.9 0.18 0.08 0.73

Pathology

Cancer 70 1 (1.4) 3 (4.3) 5 (7.1) 14 (20) 14 (20) 4 (5.7)

Benign disease 17 1 (5.9%) 2 (11.8) 2 (11.8) 4 (23.5) 2 (11.8) 1 (5.9)

Prophylaxis 26 0 (0) 0 (0) 1 (3.8) 7 (26.9) 0 (0) 2 (7.7)

P-value b 0.33 0.18 0.61 0.75 0.04 0.93

Abbreviations: RT, radiotherapy; SCC, severe capsular contracture.
a Full-thickness skin necrosis or NAC necrosis and implant loss.
b Comparison of the association was performed, using the Pearson chi-square test. ignificance level was seen in cases of capsular contracture based on neoadjuvant
chemotherapy and adjuvant radiotherapy and pathology, infection, and implant excised based on adjuvant radiotherapy and also hematoma based on DM.
c The benign disease includes phyllodes and ductal carcinoma in situ; cancer includes invasive ductal carcinoma, invasive lobular carcinoma, mix, and recurrent tumors.
d Values are expressed as No. (%).
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Table 4. Comparison of the Relationship Between Implant Removal and Surgical Risk Factors

Risk Factors
Implant Removal

P-Value a

Yes (N = 7) No (N = 106)

Pre-surgery risk factors

DM 1 (14.3) 5 (5.7) 0.27

Corticosteroid use 0 (0) 1 (0.9) 0.79

Smoking 0 (0) 1 (0.9) 0.79

Neoadjuvant chemotherapy 1 (14.3) 14 (13.2) 0.93

Post-surgery risk factors

Hematoma 2 (28.6) 0 (0) 0.001

Long term seroma 2 (28.6) 3 (2.8) 0.001

Infection 5 (71.4) 3 (2.8) 0.001

Necrosis 7 (100) 18 (17) 0.001

Severe capsular contracture 1 (14.3) 15 (14.2) 0.99

Adjuvant RT 4 (18.2) 3 (3.3) 0.009

Adjuvant chemotherapy 3 (42.9) 43 (40.6) 0.90

Abbreviation: RT, radiotherapy.
a Comparison of the association was performed, using Pearson chi-square test and Fisher’s exact test.
b Values are expressed as No. (%).

Table 5. Comparison of Patients’ Satisfaction Based on BMI and Surgical Complications

Variables BCQ Score < 7.82 (N = 33) BCQ Score ≥ 7.82 (N = 63) P-Value a

BMI, kg/m2 25.29 ± 2.89 26.37 ± 5.29 0.377

Severe capsular contracture 9 (27.3) 6 (9.5) 0.02

Necrosis 13 (39.4) 9 (14.3) 0.005

Hematoma 1 (3) 1 (1.6) 0.63

Infection 6 (18.3) 2 (3.2) 0.01

Long term seroma 2 (6.1) 3 (4.38) 0.78

Implant extrusion 6 (18.2) 1 (1.6) 0.003

Procedure types 0.46

NSM 13 (39.4) 33 (52.4)

SSM 12 (36.4) 17 (27)

SRM 8 (24.2) 13 (20.6)

Side of surgery 0.66

Right 14 (42.4) 22 (34.9)

Left 13 (39.4) 25 (39.7)

Bilateral 6 (18.2) 16 (25.4)

BR types 0.66

Implant 17 (51.5) 28 (44.4)

TE 5 (15.2) 8 (12.7)

Implant + TIGR 11 (33.3) 27 (42.9)

Abbreviations: BCQ, the Body Checking Questionnaire; SD, standard deviation.
a Comparison of the association was performed, using the Pearson chi-square test and student t test. The significance level was considered in P < 0.05.
b Values are expressed as Mean ± SD or No. (%).
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prosthesis was removed. All patients had some degree
of capsular contracture, but we considered patients as
positive, whose capsular contractures were severe (Baker
class III and IV). Regarding seroma, the patients had closed
the drain to a volume of less than 30 cc per day for 2
to 3 weeks. Only 5 patients had long-lasting seromas,
and thus their drain was kept for more than a month.
Severe capsular contracture incidence was higher in the
patients with younger age in our study, but the difference
was not statistically significant; it might be due to a
stronger immune system between the ages of 22 and
43 years (27). Other complications were more prevalent
in older patients. According to our findings, patients’
age cannot be considered a risk factor for the onset of
surgical complications. A study conducted by Zenn et
al. showed that age more than 50 can increase the risk
of BR complications, but another study, in line with our
findings, showed that age is not a significant risk factor
(5, 28). The reason for this difference could be because of
the younger sample size in our study. It is suggested to
conduct a study, where patients are divided into 2 groups
of old and young to gain a better comparison of groups.

According to our results, only necrosis and implant
extrusion were more prevalent in patients with BMI less
than 25.8 kg/m2 in comparison to those who have a higher
BMI, but it was not statistically significant; a possible
reason for this difference may be less subcutaneous tissue
in these patients and thinner skin flap. The difference
between these two BMI groups was not also statistically
significant in any complications, which could be due to
the small study population. In a study by Bonomi et al.,
low BMI was introduced as a risk factor for postoperative
complications, which was not in line with our study (28).
However, patients in that study had been divided into two
groups, above 23.8 kg/m2 and below it, which was different
from our BMI cut point.

DM was positive in 5.3% of our patients. Our results
showed that DM might be a risk factor for the occurrence
of hematoma. Other complications except necrosis were
higher in diabetic patients. Albeit, it was not statistically
significant. In a study by Ibrahim et al., DM was associated
with major complications and increased risk of wound
disruption (29). A review by Zenn et al. also demonstrated
that ADM was associated with an increased risk of BR
complications (5).

A review study by Fischer et al. on perioperative risk
factors for TE loss after IBR showed that active smokers
are more in danger of TE loss (30). Other studies would
also confirm this result (29). Due to the low number of
smokers in our study, it was not possible to compare their
complications based on this variable and further studies
with larger sample sizes are required to evaluate the effect

of this variable.
A systematic review and meta-analysis were conducted

on surgical site infection (SSIs) risk factors following
breast surgery and showed that older age, hypertension,
higher BMI, DM, and neoadjuvant chemoradiation were
associated with more SSIs. It also was concluded that
smoking, immediate reconstruction, and corticosteroid
usage did not have any statistically significant relationship
with surgical complications (31). Cécile Zinzindohoué et
al. in a study on IBR following neoadjuvant chemotherapy
in invasive breast carcinoma showed that neoadjuvant
chemotherapy was safe and had only local epidermal
necrosis on 5 patients (10%) and they recovered by
re-epithelialized without revision surgery that is similar
to our study with 13.9% (32). Our study showed that
the prevalence of severe capsular contracture was
significantly higher in the patients who had neoadjuvant
chemotherapy and adjuvant RT. The prevalence of
infection and implant extrusion was also significantly
higher in patients receiving adjuvant RT. Studies have
shown that radiotherapy is associated with more capsular
contracture and infection, which are in line with our study
(33-35).

According to postoperative complications, necrosis
was the most prevalent surgical complication overall. Its
prevalence in the TE and implant groups was 20% and
30%, respectively. Necrosis prevalence was the least in the
implant + TIGR® group (14.6%) in comparison to the other
two groups. A study by Basta et al. on two groups of
TE/implant and IBR showed that infection, seroma, and
capsular contracture risk were similar between the groups.
The patients in the IBR group had a higher risk of flap
necrosis and implant extrusion (36). Nevertheless, Basta
et al. did not mention whether BRs were supported by
ADM/mesh or not. In our study, the patients undergoing
TE had no hematoma or long-term seroma. Finally, there
was no statistically significant difference between BR types
based on the complications (36).

A study by Dieterich et al., conducted from 2008
to 2011, on implant-based BR using a titanium-coated
polypropylene mesh (TiLOOPMesh) showed that
procedure types including surgical type with TiLOOPMesh
(NSM and SSM) and modified radical mastectomy (MRM)
were not associated with any major complications
(infection, necrosis, seroma, and hematoma requiring
surgical intervention) or minor ones (no indication for
surgical intervention) (26). Implant extrusion was not
associated with NSM or SSM in this study either. Our study
concurred with this study in all complications.

According to the results of this study, necrosis was
the most prevalent postoperative complication in cancer
(26.9%), prophylactic (23.5%), and benign disease (20%)
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groups. The findings of our study showed that capsular
contracture was significantly higher in the cancer group
that need adjuvant RT. Studies in this field are very
rare. A study by Billig et al. was done to compare
costs and complications of contralateral prophylactic
mastectomy in women with unilateral breast cancer and
concluded higher costs plus slightly higher complication
rates (which were not statistically significant) in the
contralateral prophylactic mastectomy group (37).

In our study, there was no significant association
between implant and DM, neoadjuvant chemotherapy,
smoking, or corticosteroid use. The implant extrusion
rate was significantly higher in patients having long-term
seroma, infection, hematoma, and necrosis. The implant
extrusion rate was lowest in the implants + TIGR® group.
Moreover, the BR method of SSM or NSM or side of
surgery was not determined as a risk factor for implant
extrusion in our patients. Similar studies have achieved
similar findings in this regard. A study by Dieterich
et al. was conducted to evaluate the use of TiLOOP
Mesh in implant-based BR (26). Implant removal in
this study was not associated with DM, neoadjuvant or
adjuvant chemotherapy, adjuvant RT, smoking, procedure
types, pathology (prophylactic and therapeutic), and side
(unilateral or bilateral) of the surgeries. This study
also concluded that implant removal was associated with
capsular fibrosis and skin necrosis. Another study by
Pompei et al. on the use of TIGR® in BR and aesthetic breast
surgeries showed lower rates of infection, seroma, and
implant removal in the case of using this mesh compared
with other synthetic meshes (19). Studies have shown
positive aesthetic and satisfactory outcomes in the case of
using ADM in BR surgeries (5, 38-43).

According to our results, patients’ satisfaction
was lower among those who had radiation or surgical
complications. Moreover, the long-term result was equal
in TIGR and other groups. A review by Logan Ellis et al.
reported patients’ satisfaction rate of 7.75 out of 10 after 28
months of BR using a non-absorbable mesh (Mersilene),
which is similar to ours (15). The mean satisfaction level in
our study was 7.86. In our study, the patients with higher
rates of infection, severe capsular contracture, necrosis,
and implant removal had a lower satisfaction level. The
patients in implant + TIGR® and TE groups had the highest
(44.4%) and lowest (12.7%) satisfaction levels, respectively.
Using TIGR mesh leads to higher patients’ satisfaction as
well as higher cosmetic results in comparison to other
groups.

5.1. Conclusions

According to the findings of this study, the placement
of mesh would not increase the complications in patients

and even reduce them in some cases, resulting in
improving patients’ satisfaction from surgery and the
appearance of the breast. Thus, it is suggested to use
TIGR in post-mastectomy BRs in lower pol to increase
subcutaneous thickness. However, in cases where
neoadjuvant chemotherapy and adjuvant radiotherapy
treatment have been taken, the higher probability of
capsule contracture must be considered.

The comparison of 3 groups of procedure and BR types
made our study novel in this field. The results of this
study can help and guide surgeons to use this cheaper
material, and can also be used to design high volume and
high-quality RCTs in our country.

Due to the lack of different patient groups for
comparing different synthetic meshes, it is suggested
that further studies need to be conducted to investigate
the complications in this regard. Also, long-term studies in
this field are required to evaluate long-term complications
and patients’ disclosure.
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