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Protocol

AbstrACt
Introduction Breast augmentation is one of the most 
popular aesthetic plastic surgeries worldwide. There 
are various types of breast implants, and these can be 
categorised into different broad groups based on their 
content, shape or surface, to name a few. When looking 
at the surface of the shell, they can be categorised into 
two main kinds: textured and smooth implants. To our 
knowledge, a literature review and meta-analysis of the 
complications of these two types of implants when used 
for aesthetic breast augmentation has yet to be written.
Methods and analysis The PubMed, EMBASE and 
Cochrane electronic databases will be searched from 
their inception to 1 October 2017. Only cohort studies, 
case series, case–control studies and randomised 
controlled trials will be included. Identification of the 
articles for inclusion will be carried out by two independent 
researchers, and data will be extracted from these studies 
for analysis. This protocol defines the inclusion and 
exclusion criteria, as well as the primary and secondary 
outcomes. Statistical data analysis will be conducted in 
Review Manager V.5.3 from Cochrane Collaboration. The 
methodological quality of the included studies will also be 
assessed.
Ethics and dissemination This review will analyse 
secondary data collected from studies which are not linked 
to any specific individual. Once completed, the conclusions 
of the review could prove to be a valuable resource for 
plastic surgeons to conduct aesthetic implant procedures. 
The review will be submitted for publication in a peer-
reviewed journal and presented at various national and 
international conferences.
PrOsPErO registration number CRD42017078727.

IntrOduCtIOn 
Ever since Cronin and Brauer first introduced 
the silicone breast implant,1 breast augmenta-
tion with prosthetic implants has become one 
of the most frequently performed aesthetic 
surgical procedures worldwide.2 Breast pros-
theses can be separated into two groups 
based on the surface of their shell: textured 
and smooth implants. Textured implants 
were more recently developed with the dual 
purpose of both stabilising the implant in 
the breast pocket and decreasing the rate of 
capsular contracture.3 

Despite research supporting that textured 
implants have a lower incidence of capsular 
contracture,4 5 this conclusion remains 
controversial. Many plastic surgeons prefer to 
use smooth implants as they find that contrac-
ture rates between textured and smooth 
implants are comparable.6–9 In addition to 
capsular contracture, breast implants have 
been associated with other complications, 
including infection, haematoma, seroma, 
rupture, malposition and ripple deformity. 
No consensus has yet to be reached on 
whether there is a significant difference in the 
aforementioned complication rates between 
textured and smooth implants. For example, 
double capsules10 and breast implant-as-
sociated anaplastic large cell lymphoma 
(BIA-ALCL)11 appear to be exclusively related 
to textured implants. Furthermore, there is 
evidence that rupturing is less prevalent with 
textured than smooth implants.12 Although 
systematic review articles comparing the use 
of textured and smooth implants have been 
conducted, these either focused solely on 
one type of complication, that is, the occur-
rence of capsular contracture,13 14 or on 
various complication types but when used in 
reconstructive, rather than aesthetic, breast 
surgery.15

This review will help elucidate whether 
there is indeed a difference in complications, 

strengths and limitations of this study

 ► The study findings will provide evidence for plastic 
surgeons to understand the different complications 
of textured and smooth breast implants.

 ► The review includes as many complications of 
breast implants as possible.

 ► The review will not include unpublished studies or 
those published in a language other than English. 
The quality of the primary studies to be included in 
this review may be a limiting factor due to the differ-
ent study design.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-020671
http://dx.doi.org/10.1136/bmjopen-2017-020671
http://dx.doi.org/10.1136/bmjopen-2017-020671
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-020671&domain=pdf&date_stamp=2018-04-10
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including but not limited to rupture, ripple deformity 
and rate of implant exchange.

Given that there are many other complications beyond 
capsular contracture, and a large proportion of breast 
augmentation procedures carried out are aesthetic, this 
review seeks to summarise and the currently available liter-
ature to provide a more comprehensive understanding 
of the complications associated with aesthetic breast 
augmentation using textured versus smooth implants. 
Conclusions from such a review aim to provide plastic 
surgeons with clearer information on the complications 
of textured and smooth implants, offering a suggestion as 
to which shell, if either, is superior.

ObjECtIvE
To conduct a systematic review exploring the complica-
tions of textured and smooth breast implants when used 
for aesthetic purposes that have been identified in the 
existing literature.

The complications of interest are:
1. Capsular contracture.
2. Double capsules.
3. Haematoma.
4. Infection.
5. Excessive waviness and/or rippling.
6. Implant rupture.
7. Reoperation rate.
8. BIA-ALCL.
9. Patient satisfaction.

MEthOdOlOgy
This systematic review was registered in PROSPERO 
(PROSPERO 2017: CRD42017078727) and will be 
conducted based on the recommendations provided 
by the Cochrane Handbook for Systematic Reviews and 
reported in line with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses statement.16

Criteria for selecting studies
The inclusion criteria for this review and meta-analysis 
are as follows.

Types of studies/material
Studies eligible for inclusion are case series, cohort 
studies, case–control studies and randomised controlled 
trials which mention at least one of the predefined 
primary complications of interest. Studies of implants 
used in a reconstructive setting, unpublished trials and 
reports, studies that fail to provide an indication of the 
type of breast implant, case reports, duplicate studies 
and studies that do not provide the original data, such 
as systematic reviews and meta-analyses, will be excluded.

Types of participants
Female patients undergoing aesthetic breast surgery 
using bilateral breast implants.

Types of interventions
Aesthetic surgical interventions using smooth or textured 
implants will be considered. The intervention should 
have been solely performed for aesthetic purposes. 
Reconstructions following oncological or trauma (such as 
amputations or burns) surgery will be excluded.

Outcomes
Primary outcomes
1. Capsular contracture: based on (1) palpation using 

the Baker scale (grades Ⅲ and Ⅲ defined as capsular 
contracture); (2) patient subjective assessment; (3) 
relative applanation tonometry.14

2. Haematoma: presence of significantly greater than 
anticipated bruising, swelling and firmness of the 
breast or surgical exploration revealing the presence 
of excessive blood surrounding the implant.17

3. Infection: presence of abnormal swelling, tenderness, 
erythema and fever resolving with antibiotics or re-
quiring explantation.17

4. Excessive waviness and/or rippling: deemed excessive 
either due to the requirement of surgical revision, or 
due to patients’ self-reporting the deformity as prob-
lematic.

5. Rupture of implants: clinically confirmed at the time 
of explantation.

6. Anaplastic large cell lymphoma.
7. Reoperation rates: number of surgeries required to 

achieve a successful outcome.
8. Patient satisfaction (BREAST-Q scale for 

augmentation).

Secondary outcome
Determine the optimal implant for aesthetic breast 
surgery.

sEArCh MEthOdOlOgy fOr IdEntIfICAtIOn Of studIEs
Electronic searches
The PubMed, EMBASE and Cochrane electronic data-
bases will be screened from their inception to 1 October 
2017.

search terms and keywords
The following keywords will be used for the database 
search: aesthetic plastic surgery, aesthetic breast surgery, 
cosmetic plastic surgery, cosmetic breast surgery, breast 
augmentation, mammaplasty, breast implant, breast 
prosthesis, breast prostheses, mammary implant, smooth 
implant, textured implant, saline implant, silicone 
implant. A free-text search or a MeSH search will be 
performed when appropriate and terms can be combined 
using Boolean operators (online supplementary table). 
The language will be restricted to English and the search 
format will be tailored to the appropriate syntax of each 
database.

Box 1 outlines the inclusion and exclusion criteria.

https://dx.doi.org/10.1136/bmjopen-2017-020671


3Wang C, et al. BMJ Open 2018;8:e020671. doi:10.1136/bmjopen-2017-020671

Open Access

Identification and selection of articles
The title, citation and abstract of all studies identified 
through the electronic search will be tabulated in Micro-
soft Excel and any duplicates will be removed. Two inde-
pendent reviewers will then evaluate the references, 
eliminating ineligible studies first, based on titles and 
abstracts, and finally based on full text. Consensus on 
disagreement of inclusion would ideally be reached on 
discussion, or failing that through consultation of a third 
author.

data extraction and quality assessment
Two independent reviewers will carry out the data 
extraction using a pre-established standardised form. The 
data will be collated as follows:

 ► Reference (first author, year of publication, country).
 ► Type of study.
 ► Sample size.
 ► Patient mean age.
 ► Length of follow-up.
 ► Follow-up rate.
 ► Implant type.
 ► Implant pocket placement.
 ► Incision type.

Primary outcomes as outlined above
The Jadad score will be used to assess the methodolog-
ical quality of any randomised controlled trials,18 and the 
methodological index for non-randomised studies instru-
ment for the quality of non-randomised studies.19

risk of bias assessment
Risk of bias will be assessed independently by CLW and 
ACP using the Cochrane risk of bias tool for randomised 
and non-randomised studies.20 Disagreements will be 

solved by discussion, and MQX will adjudicate unresolved 
disagreements.

Confidence in cumulative evidence
The Grading Quality of Evidence and Strength of Recom-
mendations will be used to assess the quality and strength 
of the body of evidence.21

data synthesis and statistical analysis
The primary and secondary outcomes, as defined above, 
will be summarised in descriptive or numeric form as 
appropriate. Statistical analysis will be conducted using 
Review Manager V.5.3 from Cochrane Collaboration.

Ethics and dissemination
The review and meta-analysis will provide plastic surgeons 
a summary and comparison of the different complications 
associated with textured and smooth breast implants. 
The aim is to publish the article in the English language 
in a peer-reviewed journal and present the evidence at 
national and international conferences.

COnClusIOn
Through the systematic review we aim to evaluate the 
currently available evidence in order to summarise and 
compare the complications seen with textured and 
smooth breast implants used in aesthetic breast surgery. 
This review could prove to be a valuable tool for plastic 
surgeons, providing a comparison of the complications 
and success rate of two types of prosthesis and potentially 
assisting surgeons in their choice of prosthesis in clinical 
practice.

Contributors MX and CW had the original idea of this work. CW wrote the first 
draft of the protocol. CW and ACP designed the search strategies. JL proposed some 
important advice for the study design and revision. ACP revised the language of the draft. 
DPO aided in developing the research questions. All authors critically revised the 
draft of the manuscript and approved its final version. 
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