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A B S T R A C T 

Background and aim: Concerns about the potential carcinogenic effects of breast implants, particularly those with 

textured surfaces, have recently been raised by an increasing number of reports of anaplastic large cell lymphoma 

associated with breast implants. The present study was conducted to evaluate oncologic outcomes of breast cancer 

according to the smooth implants vs. textured implants. 

Material and methods: For this systematic review and meta-analysis study, international databases such as 

MEDLINE (PubMed and Ovid), Web of Science, and Scopus were searched until July 2024 using keywords relevant 

to the study objectives. Cohort studies published in English that investigated the oncologic outcomes of breast cancer 

according to the surface type of implants were included in the study. STATA/MP. v17 software was used to analyze 

data. 

Results: Six studies were reviewed. The use of a textured implant vs smooth implant was associated with a 

significantly lower DFS (HR, 2.88; 95% CI, 1.71-4.04) vs (HR, 2.96; 95% CI, 1.57-4.35), (p<0.01). 

Conclusions: According to the results of the present meta-analysis, breast cancer recurrence may be related to the 

type of surface implant used for reconstruction. 

 

1. Introduction 

Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) 

has been documented in additional studies since the first case was 

documented in 1997.[1] The condition's exact cause is still unknown, but a 

textured implant is a possible risk factor.[2-4] Breast implant safety has become 

a hot topic with many unanswered questions and the need for reevaluation 

since this serious and unexpected complication's sudden appearance is likely 

related to the texture of the implant surface.[5] In addition, there is growing 

concern about the possibility of additional unforeseen negative effects related 

to the surface structure or the breast implant itself, such as the occurrence or 

recurrence of other types of cancer.[6] Breast cancer survivors who have had 

their breasts rebuilt with implants, particularly textured implants, may need 

to be particularly concerned. Patients who have visited clinics for consultation 

or inquired about implant removal have expressed concerns not only about 

the possibility of developing BIA-ALCL but also about the possibility that 

textured implants may be associated with the recurrence of their original 

cancer.[7] A smooth or textured implant should not alter the biological 

behavior of tumors since, from a technical and surgical point of view, 

prostheses are traditionally placed in the subpectoral space for breast 

reconstruction, which is isolated from the region where breast cancer usually 

arises. Based on this reasonable assumption, numerous surgeons have helped 

their patients feel less anxious by explaining that the breast cancer results 

most likely had nothing to do with the implants inserted. Regarding the 

periprosthetic space, it is known that textured implants, in contrast to smooth 

implants, can be more prone to the formation of biofilms and chronic 

inflammation.[8-11] Persistent inflammation around the implant can 

continuously stimulate the host's immune system and lead to lymphoma, a 

suspected mechanism for developing BIA-ALCL.[12] Chronic inflammation 

induced by a structured implant may, in a similar situation, activate dormant 
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cancer cells or cause them to migrate through the systemic circulation of 

substances, potentiallyaltering the risk of breast cancer recurrence. Several 

experimental and clinical studies have shown that inflammation caused by 

postoperative complications can affect dormant or localized tumor cells 

containing inflammatory mediators or cytokines, potentially leading to tumor 

metastasis and regrowth. Aside from these conflicting beliefs and concerns, 

no research has examined the possibility that the type of implant surface used 

for reconstruction may be associated with breast cancer recurrence.[13-15] The 

research found that the type of implant surface had no effect on breast cancer 

outcomes and that there was no difference in oncologic outcomes between 

patients with smooth and textured implants. Little evidence on this issue is 

available at present; this study was conducted to evaluate oncologic outcomes 

of breast cancer according to smooth implants vs. textured implants. 

 

2. Material and methods 

Search strategy and Information sources 

Until July 2024, the international databases MEDLINE (PubMed and 

Ovid), Embase and Cochrane were searched for scientific evidence to 

evaluate the oncologic outcomes of breast cancer according to smooth 

implants vs. textured implants using relevant keywords (Table 1). Scopus 

Wiley Online Library, Web of Science, Cochrane Central Register of 

Controlled Trials, EBSCO, ISI, Elsevier and the Google Scholar search 

engine were also used. The present study is based on the 27-point checklist 

PRISMA 2020.[16] 

 

Selection criteria 

Inclusion criteria for studies in this research were articles published in 

English. The answers to the questions in the current study were based on the 

PICOS strategy; Population (P): Breast cancer patients; Intervention (I): 

textured implant; Comparison (C): smooth implant; Outcome (O): disease-

free survival, survival rate and oncologic outcome. Study design(s): 

randomized controlled trial (RCT), cohort studies. Review studies and books, 

qualitative studies, laboratory studies, animal studies, studies without 

comprehensive and relevant data, and Data not reported on breast cancer were 

excluded from the study. 

 

Table 1. The search strategy used for each database. 

NO Search Terms 

The search strategy used in MEDLINE (via PubMed) 

1 

("Breast"[Mesh]) OR ( "Breast Implants"[Mesh] OR "Breast Neoplasms"[Mesh] OR "Breast Cancer Lymphedema"[Mesh] OR 

"Inflammatory Breast Neoplasms"[Mesh] OR  "Breast Implantation"[Mesh] ). 

 

2 

((( "Breast Neoplasms/surgery"[Mesh] OR  "Breast Neoplasms/therapy"[Mesh] )) OR ( "Breast Implants/adverse effects"[Mesh] OR  

"Breast Implants/standards"[Mesh] OR  "Breast Implants/statistics and numerical data"[Mesh] OR  "Breast Implants/trends"[Mesh] 
)) OR ( "Breast Implantation/adverse effects"[Mesh] OR  "Breast Implantation/instrumentation"[Mesh] OR  "Breast 

Implantation/methods"[Mesh] OR  "Breast Implantation/standards"[Mesh] OR  "Breast Implantation/statistics and numerical 

data"[Mesh] ). 
 

3 

Breast Implantations; Implantation, Breast; Implantations, Breast; Breast Prosthesis Implantation; Breast Prosthesis Implantations; 

Implantation, Breast Prosthesis; Implantations, Breast Prosthesis; Prosthesis Implantation, Breast; Prosthesis Implantations, Breast. 
 

4 
Implants, Breast; Breast Implant; Implant, Breast; Breast Prosthesis, Internal; Breast Prostheses, Internal; Internal Breast Prostheses; 

Internal Breast Prosthesis; Prostheses, Internal Breast; Prosthesis, Internal Breast. 

5 ("Disease-Free Survival"[Mesh]) AND ( "Survival"[Mesh] OR "Mortality"[Mesh] OR  "Survival Rate"[Mesh] ). 

The search strategy used by Cochrane 
 

1 Breast OR Breast Implants OR Breast Neoplasms OR Inflammatory Breast Neoplasms OR Breast Implantation. 

2 
Breast Implantations OR Implantation OR Breast OR Breast Prosthesis Implantation OR Breast Prosthesis Implantations OR Breast 
Prosthesis OR Prosthesis Implantation. 

3 smooth implant AND textured implant. 

4 Disease-Free Survival AND Survival AND Survival Rate AND Mortality. 

5 Oncologic events. 

The search strategy used in Embase 

1 (Breast) OR (Breast Implants) OR (Breast Neoplasms) OR (Inflammatory Breast Neoplasms) OR (Breast Implantation): ab,ti,kw. 

2 
Breast Implantations' Implantation' Breast' Breast Prosthesis Implantation' Breast Prosthesis Implantations' Breast 

Prosthesis':ti,ab,kw. 

3 smooth implant AND textured implant;: ti,ab. 

4 Disease-Free Survival' Survival' Survival Rate' Mortality: ab,ti,kw. 

5 
chapter' OR 'conference abstract' OR 'conference paper' OR 'conference review' OR 'editorial' OR 'erratum' OR 'letter' OR 'note' OR 

'preprint' OR 'short survey'/it (Filter). 
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The process of selection and data collection 

Two researchers separately collected data from subjects using a standard 

data collection form designed in advance to reduce reporting, data collection 

errors, and omissions. The research team created the original form, which 

included the following information: the author's name, year of publication, 

Number of patients in each group, mean of age, kinds of implant used, 

oncologic outcomes and mortality.  

 

Methodological quality 

The risk of bias in the reviewed articles was assessed using the Cochrane 

Risk of Bias tool.[17] Seven components are used: random sequence 

generation, allocation concealment, participant blinding, outcome blinding, 

incomplete outcome data, selective outcome reporting, and other risk of bias 

assessment tools. Two researchers independently rated each article using a 

seven-point scoring table to determine the risk of bias. In the event of a 

disagreement, an external researcher reviewed the article. The included cohort 

studies were assessed for methodological quality using the Newcastle-Ottawa 

Scale (NOS).[18] Each study received a maximum of nine stars on this scale. 

Research was considered high quality if it received seven or more stars; if not, 

it was considered inferior. 

 

Heterogeneity and publication bias 

The heterogeneity across studies was examined using the Chi-square (χ2) 

test and quantified by the I2 statistic. According to the I2 value, heterogeneity 

was classified as low (less than 50%), between 50 and 74% means moderate 

heterogeneity, and above 75% is considered high heterogeneity. The Egger 

and Begg tests explored the possibility of publication bias and funnel plot. 

 

Certainty of evidence 

The grading of the Recommendations, Assessment, Development and 

Evaluation (GRADE) framework was applied to determine the level of 

certainty of the evidence for each primary outcome. When creating the 

GRADE criteria, the following six factors were considered: publication bias, 

risk of bias, precision, consistency and study design. Clear evidence was used 

to initiate RCTs. Five elements could reduce the evidence's certainty level: 

publication bias, indirectness, inconsistency, risk of bias and imprecision. 

Based on these standards, we divided the evidence of each outcome into four 

categories (high, moderate, low, or very low). 

 

Data analysis 

The effect measure of choice was the Hazard Ratios with 95% confidence 

intervals. The results were reported based on a Fixed-effects model with 

inverse variance. The data were analyzed at a significance level 0.05 using 

Stata software (version 17). 

 

3. Results 

Description of studies 

The initial search found 281 articles. In the first phase, based on the 

article titles, 79 articles were deleted due to duplicate records. In the second 

step, studies that did not meet the inclusion criteria were excluded by 

examining the abstract of 186 articles (n=152). In the third step, 28 articles 

with incomplete data or non-compliance with the inclusion and exclusion 

criteria were eliminated by examining the full text of 34 articles. Finally, six 

articles were used in the present study (Fig. 1 and Table 2). 

 

Study characteristics 

In the present study, 2648 patients were included in the textured implant 

group and 1855 patients in the smooth implant group. Table 2 provides a 

summary of study characteristics. 

 

Bias Assessments 

According to the GRADE assessment, the meta-analysis using Disease-

free survival rates demonstrated high certainty of evidence (Table 3). The risk 

of bias in cohort studies was low (Table 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. PRISMA 2020 Checklist. 
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Table 2. Summary characteristics of studies. 

Study. Years 
Study 

Design 

Mean 

[SD] 
Age 

Number of 
Patients 

Kinds of Implant Used 

Oncologic Outcomes 

TI SI 

TI SI TI SI LR LN DR O LR LN DR O 

Spoor et al., 2024[19] 
Cohort 
Study 

43 
118
7 

120
6 

NR NR NR NR 

Huang et al., 2023[20] 
Cohort 

Study 
41 15 8 NR NR 24 8 - - 19 4 - - 

Ha et al., 2023[21] 
Cohort 

Study 

45.0 

[8.0] 
636 212 

Polytech, 

BT, MMG, 
MMG, BS 43 43 

Wu et al., 2022[22] 
Cohort 

Study 
41 276 138 NR NR 32 11 11 21 15 7 5 8 

Wu et al., 2021[23] 
Cohort 

Study 
40 121 17 NR NR NR NR 

Lee et al., 2020[7] 
Cohort 

Study 

43.5 

[7.4] 
413 274 

ANS110, 
ANS410, 

MMG, BT 

ANS10, 

MMG, BS 
7 4 10 23 4 1 0 5 

TI: Textured implant; SI: Smooth implant; ANS: Allergan Natrelle style; MMG: Mentor MemoryGel, BS: Bellagel Smooth; O: Other; LR: Local recurrence; 
LN: LN recurrence; DR: Distant recurrence; BT; Bellagel Textured. 

 

Table 3. Certainty of the evidence (GRADE). 

Outcomes 
Included Studies 

(Participants) 

Factors that Downgrade the Certainty of the Evidence 
Certainty of 

the Evidence 

Risk of Bias 
Indirectness 

 

Inconsistency 

 
Imprecision 

Publication 

Bias 
 

DFS 6 
Not 

downgraded 

Not 

downgraded 
Not downgraded 

Not 

downgraded 

Not 

downgraded 
⊕⊕⊕⊕/A 

LRRFS 6 
Not 

downgraded 
Not 

downgraded 
Downgraded 

Not 
downgraded 

Not 
downgraded 

⊕⊕⊕⊝/B 

SO 6 
Not 

downgraded 

Not 

downgraded 
Not downgraded 

Not 

downgraded 

Not 

downgraded 
⊕⊕⊕⊕/A 

A: refers to a high certainty of evidence; B: refers to a moderate certainty of evidence.

 

Table 4. Newcastle-Ottawa Scale (NOS) for cohort study. 

Study 

Item & Score 

Total 

Scores 

The 

exposed 
cohort

（1） 

Selection of 

the non（1

） 

Ascertainment 

of exposure 

（1） 

Demonstration 

that outcome of 

interest was not 
present at the 

start of the 

study（1） 

Compare 

the ability 
of cohorts 

based on 

the design 
or analysis. 

(2) 

Assessment 

of outcome 

（1） 

Was follow-up 

long enough 
for outcomes 

to occur（1） 

Adequacy of 

follow-up of 

cohorts（1） 

 

Spoor et al., 

2024[19] 
* * * * * * * * 8/9 

Huang et al., 

2023[20] 
* * * * * * * * 8/9 

Ha et al., 
2023[21] 

* * * * ** * * * 9/9 

Wu et al., 

2022[22] 
* * * * ** * * * 9/9 

Wu et al., 
2021[23] 

* * * * ** * * * 9/9 

Lee et al., 

2020[7] 
* * * * * * * * 8/9 

Disease-free survival (DFS) rates 

The use of a textured implant vs a smooth implant was associated with a 

significantly lower DFS (HR, 2.88; 95% CI, 1.71-4.04) vs. (HR, 2.96; 95% 

CI, 1.57-4.35), (p<0.01) (Figs. 2 and 3). The heterogeneity was low (I2 = 0%, 

p = 0.98 and p=0.94). 

 

local and regional recurrence-free survival  

The LRRFS rate was lower in the textured group (94% vs. 97%) 

compared to the smooth group (Figs. 4 and 5). The LRRFS did not vary 

between the textured and smooth implant groups based on the type of implant 

surface (p>0.05). The heterogeneity was low (I2 = 0%, p = 1.00). 
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Fig. 2. Forest plot showing the disease-free survival rates of a textured implant used. 

 

 
Fig. 3. Forest plot showing the disease-free survival rates of a smooth implant used. 
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Fig. 4. Forest plot showing the local and regional recurrence-free survival in the textured implant group. 

 

 
Fig. 5. Forest plot showing the local and regional recurrence-free survival in the smooth implant group. 

 

4. Discussion 

Previous implant surface-type studies have been highly concerned about 

their possible impact on postoperative complications, such as B. capsular 

contracture. The current systematic review and meta-analysis study is the first 

to examine the association between implant surface type and patient survival 

in breast cancer patients. According to the current meta-analysis, the use of 

textured implants was found to be statistically significantly associated with 

lower DFS and a higher risk of recurrence. Compared to the smooth group, 

the DFS of the textured implant group was significantly lower. These results 

suggest that the type of implant may have an independent influence on breast 

cancer progression and that using a textured implant as opposed to a smooth 

implant may increase the risk of recurrence. The current study needs more 

information to explain the exact mechanism underlying this unexpected 

finding. The risk of breast cancer recurrence is higher when textured implants 

are used for reconstruction, and this association is most likely due to chronic 

inflammation, according to the results of previous relevant studies. In vitro 

studies with structured implants, in contrast to smooth implants, showed an 

increased rate of biofilm formation.[9, 11, 24, 25] Biofilm formation activates the 

host's immune system, leading to a sustained inflammatory response.[26, 27] In 

addition to localized inflammation in the periprosthetic capsule, a systemic 

inflammatory reaction has also been associated with breast implant placement 

in certain clinical studies.[24, 28] In a prospective controlled study, Silva et al., 

2011 found that patients who underwent augmentation mammoplasty with 

textured silicone implants had higher C-reactive protein levels at two months 

postoperatively than their preoperative six months values.[29]  

According to this research, textured silicone implants could lead to an 

inflammatory response throughout the body.[29] Additionally, ample data 

supports the connection between inflammation and breast cancer recurrence. 

After controlling for other variables, patients with elevated C-reactive protein 

levels had, according to a cohort study by Pierce et al., 2009 significantly 

lower overall survival and DFS.[30] According to these findings, systemic 

inflammation may have a separate impact on breast cancer survival.  Two 

limitations of the present study were the small sample size and the lack of 

studies comparing smooth implants vs. textured implants. Although the 

follow-up period in this study was five years and was the same in all studies, 

the follow-up periods in the other studies also differed. A follow-up period of 
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less than four years after implant insertion is not enough, especially for 

Estrogen receptor-positive breast cancer. Larger-scale and multi-institutional 

studies would be required. 

 

5. Conclusion 

According to the results of the present meta-analysis, breast cancer 

recurrence may be related to the type of surface implant used for 

reconstruction. Compared to smooth implants, using textured implants may 

result in lower DFS and a higher risk of recurrence. This correlation could 

hold regardless of other variables, such as tumor stage and ER status. 

Additional research needs to confirm these results. 

 

Conflict of Interest 

The authors declared that there is no conflict of interest. 

 

Acknowledgments 

This research received no specific grant from any funding agency in the 

public, commercial, or not-for-profit sectors. 

 

References  

[1] Keech Jr JA. Anaplastic T-cell lymphoma in proximity to a saline-filled 

breast implant. Plastic and reconstructive surgery. 1997;100(2):554-5. 

[2] Loch-Wilkinson A, Beath KJ, Knight RJ, Wessels WL, Magnusson M, 

Papadopoulos T, et al. Breast implant–associated anaplastic large cell 

lymphoma in Australia and New Zealand: high-surface-area textured 

implants are associated with increased risk. Plastic and reconstructive 

surgery. 2017;140(4):645-54. 

https://doi.org/10.1097/PRS.0000000000003654. 

[3] Doren EL, Miranda RN, Selber JC, Garvey PB, Liu J, Medeiros LJ, et al. 

US epidemiology of breast implant–associated anaplastic large cell 

lymphoma. Plastic and reconstructive surgery. 2017;139(5):1042-50. 

https://doi.org/10.1097/PRS.0000000000003282. 

[4] Rastogi P, Riordan E, Moon D, Deva AK. Theories of etiopathogenesis 

of breast implant–associated anaplastic large cell lymphoma. Plastic and 

reconstructive surgery. 2019;143(3S):23S-9S. 

https://doi.org/10.1097/PRS.0000000000005566. 

[5] Atiyeh B, Emsieh S. Breast implant illness (BII): real syndrome or a social 

media phenomenon? A narrative review of the literature. Aesthetic Plastic 

Surgery. 2022:43-57. https://doi.org/10.1007/s00266-021-02428-8. 

[6] Tang YB, editor. Breast Reconstruction: Conceptual Evolution. BoD–

Books on Demand; 2024. 

[7] Lee KT, Kim S, Jeon BJ, Pyon JK, Mun GH, Ryu JM, et al. Association 

of the implant surface texture used in reconstruction with breast cancer 

recurrence. JAMA surgery. 2020;155(12):1132-40. 

https://doi.org/10.1001/jamasurg.2020.4124. 

[8] Teughels W, Van Assche N, Sliepen I, Quirynen M. Effect of material 

characteristics and/or surface topography on biofilm development. 

Clinical oral implants research. 2006;17(S2):68-81. 

https://doi.org/10.1111/j.1600-0501.2006.01353.x. 

[9] Hussain B, Grytten JI, Rongen G, Sanz M, Haugen HJ. Surface 

Topography Has Less Influence on Peri-Implantitis than Patient Factors: 

A Comparative Clinical Study of Two Dental Implant Systems. ACS 

Biomaterials Science & Engineering. 2024;10(7):4562-74. 

https://doi.org/10.1021/acsbiomaterials.3c01809. 

[10] De Avila ED, Nagay BE, Pereira MM, Barão VA, Pavarina AC, Van Den 

Beucken JJ. Race for applicable antimicrobial dental implant surfaces to 

fight biofilm-related disease: advancing in laboratorial studies vs 

stagnation in clinical application. ACS Biomaterials Science & 

Engineering. 2022;8(8):3187-98. 

https://doi.org/10.1021/acsbiomaterials.2c00160. 

[11] Danino MA, Nizard N, Paek LS, Govshievich A, Giot JP. Do bacteria 

and biofilm play a role in double-capsule formation around macrotextured 

implants?. Plastic and Reconstructive Surgery. 2017;140(5):878-83. 

https://doi.org/10.1097/PRS.0000000000003767. 

[12] Leberfinger AN, Behar BJ, Williams NC, Rakszawski KL, Potochny JD, 

Mackay DR, et al. Breast implant–associated anaplastic large cell 

lymphoma: a systematic review. JAMA surgery. 2017;152(12):1161-8. 

https://doi.org/10.1001/jamasurg.2017.4026. 

[13] Salvans S, Mayol X, Alonso S, Messeguer R, Pascual M, Mojal S, et al. 

Postoperative peritoneal infection enhances migration and invasion 

capacities of tumor cells in vitro: an insight into the association between 

anastomotic leak and recurrence after surgery for colorectal cancer. 

Annals of surgery. 2014;260(5):939-44. 

https://doi.org/10.1097/SLA.0000000000000958. 

[14] Dorcaratto D, Mazzinari G, Fernandez M, Muñoz E, Garcés-Albir M, 

Ortega J, et al. Impact of postoperative complications on survival and 

recurrence after resection of colorectal liver metastases: systematic review 

and meta-analysis. Annals of surgery. 2019;270(6):1018-27. 

https://doi.org/10.1097/SLA.0000000000003254. 

[15] Aoyama T, Murakawa M, Katayama Y, Yamaoku K, Kanazawa A, 

Higuchi A, et al. Impact of postoperative complications on survival and 

recurrence in pancreatic cancer. Anticancer research. 2015;35(4):2401-9. 

[16] Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 

CD, et al. The PRISMA 2020 statement: an updated guideline for 

reporting systematic reviews. bmj. 2021;372. 

https://doi.org/10.1136/bmj.n71. 

[17] Minozzi S, Cinquini M, Gianola S, Gonzalez-Lorenzo M, Banzi R. The 

revised Cochrane risk of bias tool for randomized trials (RoB 2) showed 

low interrater reliability and challenges in its application. Journal of 

clinical epidemiology. 2020;126:37-44. 

https://doi.org/10.1016/j.jclinepi.2020.06.015. 

[18] Peterson J, Welch V, Losos M, Tugwell PJ. The Newcastle-Ottawa scale 

(NOS) for assessing the quality of nonrandomised studies in meta-

analyses. Ottawa: Ottawa Hospital Research Institute. 2011;2(1):1-2. 

[19] Spoor J, Dieleman F, Bleiker EM, Koppert LB, Peeters MJ, Van 

Leeuwen FE, et al. Recurrence of breast cancer after reconstruction with 

macro-textured silicone breast implants: A retrospective cohort study. 

International Journal of Surgery. 2024:10-97. 

https://doi.org/10.1097/JS9.0000000000001878. 

[20] Huang YY, Sacks B, Fahey MT, Farrell G, Poliness C, Webb A. 

Reviewing the risk of breast cancer recurrence following breast 

reconstruction. ANZ Journal of Surgery. 2023;93(7-8):1938-43. 

https://doi.org/10.1111/ans.18520. 

[21] Ha JH, Cheun JH, Jung JJ, Kim HK, Lee HB, Shin HC, et al. Impact of 

implant surface type on breast cancer relapse after breast reconstruction: 

propensity score-matched study. British Journal of Surgery. 

2023;110(10):1288-92. https://doi.org/10.1093/bjs/znad147. 

[22] Wu ZY, Han HH, Han J, Son BH, Eom JS, Kim SB, et al. Breast cancer 

recurrence after smooth versus textured implant-based breast 

reconstruction: A matched cohort study. Plastic and Reconstructive 

Surgery. 2022;150:30S-7S. 

https://doi.org/10.1097/PRS.0000000000009491. 

[23] Wu ZY, Han HH, Kim HJ, Lee JW, Chung IY, Kim J, et al. A propensity 

score-matched comparison of recurrence outcomes after immediate 



141 INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 6 (2024) 134–141  

  

implant vs autologous flap reconstruction in patients receiving 

neoadjuvant chemotherapy for breast cancer. Breast Cancer Research and 

Treatment. 2021;187:417-25. https://doi.org/10.1007/s10549-021-06114-

w. 

[24] Atlan M, Nuti G, Wang H, Decker S, Perry T. Breast implant surface 

texture impacts host tissue response. Journal of the mechanical behavior 

of biomedical materials. 2018;88:377-85. 

https://doi.org/10.1016/j.jmbbm.2018.08.035. 

[25] Cole SW. Chronic inflammation and breast cancer recurrence. Journal of 

clinical oncology: official journal of the American Society of Clinical 

Oncology. 2009;27(21):3418. 

https://doi.org/10.1200%2FJCO.2009.21.9782. 

 [26] Hu H, Jacombs A, Vickery K, Merten SL, Pennington DG, Deva AK. 

Chronic biofilm infection in breast implants is associated with an 

increased T-cell lymphocytic infiltrate: implications for breast implant–

associated lymphoma. Plastic and reconstructive surgery. 

2015;135(2):319-29. https://doi.org/10.1097/PRS.0000000000000886. 

[27] Meza Britez ME, Caballero LLano C, Chaux A. Periprosthetic breast 

capsules and immunophenotypes of inflammatory cells. European journal 

of plastic surgery. 2012;35:647-51. https://doi.org/10.1007/s00238-012-

0728-9. 

[28] Chan SA, Malik F, Wharton S, Klocke R. Systemic inflammatory disease 

resolution following cosmetic silicone breast implant removal. Case 

Reports. 2015;2015:bcr2014207418. https://doi.org/10.1136/bcr-2014-

207418. 

[29] Silva MM, Modolin M, Faintuch J, Yamaguchi CM, Zandona CB, Cintra 

W, et al. Systemic inflammatory reaction after silicone breast implant. 

Aesthetic plastic surgery. 2011;35:789-94. 

https://doi.org/10.1007/s00266-011-9688-x. 

 [30] Pierce BL, Ballard-Barbash R, Bernstein L, Baumgartner RN, 

Neuhouser ML, Wener MH, et al. Elevated biomarkers of inflammation 

are associated with reduced survival among breast cancer patients. Journal 

of Clinical Oncology. 2009;27(21):3437-44. 

https://doi.org/10.1200/JCO.2008.18.9068. 

 

 

 

 

 

 

 

 

 

 

 

How to Cite this Article:  Sabbagh Seddigh S, Fathi M, Riazi SS, 

Zoljalali Y, Hemati F, Akbari S. Evaluation of the Oncologic 

Outcomes of Breast Cancer According to the Smooth Implants Versus 

Textured Implants: A Systematic Review and Meta-analysis. 

International Journal of Scientific Research in Dental and Medical 

Sciences. 2024;6(3):134-141.  

https://doi.org/10.30485/IJSRDMS.2024.482209.1607. 


