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[bookmark: _Toc197678452]Title
Breast augmentation surgery: evidence base to underpin Exceptional Referral Protocol.
[bookmark: _Toc197678453][bookmark: _Toc182494402][bookmark: _Toc182801996]Questions
What does available evidence and guidance indicate are appropriate referral criteria for this procedure? Limited to evidence and guidance relating to procedures that are not purely cosmetic in nature, most likely conducted using publicly funded or insurance-funded resources.
What types of benefits, risks and complications can arise from this procedure, and how likely are they?
What factors and individual characteristics are the strongest predictors of benefit or risk from this procedure?
What factors and individual characteristics are contraindications?
[bookmark: _Toc197678454]Method and approach
We carried out systematic searches between January and February 2025 to identify systematic reviews, guidelines and other evidence-based reports. We limited searches to the past ten years and English language publications and websites. We screened the literature search results for relevance to the topic. Because of the high-level nature of the searches, there is the possibility that we did not include all relevant evidence. We used evidence from trusted sources; however, we did not critically appraise the evidence. The findings are summarised in the following sections. Appendices 1 and 2 detail the searching and screening method and search strategy.
[bookmark: _Toc197678455]Referral criteria
[bookmark: _Toc197678456]Breast augmentation
The British Association of Plastic, Reconstructive and Aesthetic Surgeons (BAPRAS) procedure guide for patients (2021) states that cosmetic breast augmentation is not available on the NHS.1 Exceptional circumstances are if breasts are very uneven or as part of a breast reconstruction plan.
[bookmark: _Toc197678457]Lipomodelling
The BAPRAS 2022 guidelines on lipomodelling state that it can be used for cosmetic volume enhancement and following primary augmentation or delayed settling to make implants less visible.2 It can be used with mastopexy to avoid using implants and following capsulectomy and removal of implants to improve the cosmetic result. Patients must have suitable donor sites, be fit for surgery and potentially multiple procedures.
[bookmark: _Toc197678458]Benefits
[bookmark: _Toc197678459]Breast augmentation
A DynaMed (2023) evidence summary states that 85 % to 95 % of patients report high satisfaction following breast augmentation.3 This summary indicates that most patients report improvements in self confidence and body image, psychological well-being, sexual functioning or quality of life.
The benefits to patients were reported recently in a systematic review by Knoedler et al. (2024).4 However, this review includes all patients rather than the population that meets the eligibility criteria in the NHS. Significant improvements were noted in patient-reported psychosocial and sexual wellbeing, and satisfaction with breast (all statistically significant at p<0.00001). Slight improvements were also reported in physical well-being.
The benefits of implants versus autologous implants in the reconstruction patient group are reported in a 2024 meta-analysis by Sungkar et al.5 This identified that the autologous breast reconstruction technique is better than the implant-based reconstruction technique in terms of patient satisfaction with the breast, reconstruction outcome, sexual satisfaction and nipple shapes.
[bookmark: _Toc197678460]Lipomodelling
The BAPRAS 2022 guidelines state that the majority of patient-reported outcome studies indicate that patients were either satisfied or very satisfied after lipomodelling procedures (also known as autologous fat transfer or fat grafting).2
[bookmark: _Toc197678461]Risks
[bookmark: _Toc197678462]Breast augmentation
The DynaMed 2023 evidence overview cautions that despite the high satisfaction rate for breast augmentation, this procedure is reported to have the highest rates of reoperation of all aesthetic procedures, with 20 % to 40 % of people who have a breast augmentation in the US needing reoperations in the first 8 to 10 years after implant.3 The most common reasons are capsular contracture and implant malposition. Other risk factors are pregnancy, weight change, hormonal changes, traumatic pocket dissection, oversized implant, improper handling of implant and ptosis.
A 2024 systematic review by Elameen et al. highlights a significant association between the history of breast cancer and Breast Implant-Associated Anaplastic Large Cell Lymphoma (BIA-ALCL) (p=0.0016).6
The Hedstrom et al. 2024 systematic review highlights the risks of complications from copolyimide dermal fillers.7 The most commonly reported complications were nodules in the breast, pain, inflammation or infection, breast deformities and migration of the filler to the pectoralis muscle, abdominal wall, thoracic wall, pubic area, back or upper extremity.
The risks of squamous cell carcinoma are reported in a 2024 systematic review and epidemiologic study from di Pompeo et al.8  Prevalence of primary squamous cell carcinoma arising from the breast parenchyma was 2.0 per 100,000 individuals, with a lifetime risk of 1:49,509, based on numerator being the number of cases obtained from the literature and the denominator the female population aged from 18 to 99. Prevalence of breast implant-associated squamous cell carcinoma was 0.61 per 100,000, with a lifetime risk of 1:164,884., based on the numerator remaining the number of cases obtained from the literature and denominator the population with breast implants.
The 2018 systematic review by Bachour et al. reported a presumptive increased risk in the development of capsular contracture for the following variables: longer duration of follow up, breast reconstructive surgery in patients with a history of breast cancer, subglandular implant placement, postoperative haematoma and a textured implant surface.9
Outcomes related to breastfeeding are reported in Chent et al.’s 2023 systematic review.10 A total of 8,197 out of 9,965 (82.3 %) patients were successfully able to breastfeed after breast implants. A meta-analysis of five comparative studies showed a significant reduction of breastfeeding in females with breast implants (n=393,686, pooled odds ratio=0.45). Complications described included pain, mastitis, insufficient or excessive lactation and nipple inversion. There may be impairment in the ability to breastfeed for females who receive breast implants when compared with those without.
A 2023 systematic review from Mousavi et al. into the risk of suicide following breast implants found that the frequency of suicide in women with cosmetic breast implants was 0.2% (p<0.001).11
The risk of rheumatic disease in people with breast implants was investigated in the Hoa et al. systematic review of 2021.12 Based on a small number of high-quality and methodologically robust studies, an association between breast implants and a small increase in risk of systemic sclerosis and rheumatoid arthritis could not be excluded. Symptoms of sicca, myalgia and fatigue were reported more frequently among breast implant users. Overall, there remains much uncertainty about the association between breast implants and the risk of incident rheumatic diseases.
[bookmark: _Toc197678463]Lipomodelling
For fat grafting as opposed to implants, the Wederfoort et al. systematic review of 2022 stated that out of 2,242 participants, the most frequently reported donor site complication was ecchymosis (268 cases), followed by pain (122 cases), haematoma (58 cases), irregularities (12 cases), burns (four cases), and infection (three cases).13 This study also states that no satisfaction scores were reported in any of the relevant studies.
Orholt et al.’s 2020 systematic review also lists the complications of fat grafting. The rates of major complications were low (haematoma 0.5 %; infection 0.6 %; and seroma 0.1 %).14 None of these patients needed revision surgery. The most frequent minor complication was palpable cysts in 2.0 % of the patients; 67 % of these were treated with aspiration. The radiologic changes in the patients after fat grafting were as follows: oil cysts, 6.5 %; calcifications 4.5 %; and fat necrosis 1.2 %.
[bookmark: _Toc197678464]Complications
[bookmark: _Toc197678465]Breast augmentation
The complications listed in the BAPRAS procedure guidance for patients are detailed in the following list.1
The risk of bleeding is less than one in 100.
Infection is an uncommon complication, occurring in less than one in 1,000 cases. The 2016 review by Barr et al. provides guidance on infection prevention.15
Asymmetry can sometimes occur after surgery, although perfect symmetry is not an achievable goal.
Stretch marks and veins may develop after surgery, especially with larger implant sizes. Veins may become more noticeable on the breast surface.
Patients undergoing a breast enlargement must understand that the breasts will sag (ptosis) with time as they are larger and heavier.
Pregnancy and breastfeeding may adversely affect the shape of the breast. Implants do not interfere with the ability to breastfeed, but there is some evidence suggesting the amount of milk produced by some women with implants is reduced.
Capsular contracture is the most common reason for reoperation. Once capsular contracture has happened, even if it is reoperated on again, it is likely to recur in one in two cases.
Most patients will get some alteration in the sensation in their breasts after breast augmentation surgery, the most usual symptoms being some numbness and oversensitivity of the nipples. Around one in five patients will have a reduction in sensation to their nipples. Recovery can take up to 12 months, but one in 10 patients will have some permanent numbness.
Some patients can see or feel the implants under the skin after surgery.
Some implants rupture. Evidence suggests that one in 10 implants had ruptured at 10 years and that half of all breast implants may rupture by 15 years.
The chance of needing  reoperation for any reason is about 1 % (one in 100) a year.
Since 2016,  ALCL in association with breast implants has been recognised by the World Health Organisation. The risk is small. A number of guidelines are available that advise on detection and management of ALCL,16-22 as well as on emotional impact and emotional support.23
There are reports of ‘breast implant illness’, but this is not a medical diagnosis and there is no proven association with breast implants. Reported symptoms include tiredness, ‘brain fog’, joint aches, immune-related symptoms, sleep disturbance, depression, hormonal issues, headaches, hair loss, chills, rash, hormonal issues and neurological issues.
The DynaMed 2023 evidence overview also lists the following potential complications:
haematoma
seroma
malposition
creation of a new pocket
animation deformity
implant rupture or deflation
other breast implant-associated carcinomas.3
The United States Food and Drug Administration (FDA) listed additional complications in 2023:
breast pain
breast tissue atrophy
calcification and calcium deposits
chest wall deformity
deflation
delayed wound healing
extrusion
toxic shock syndrome
lymphoedema
necrosis
skin rash
unsatisfactory style or size.24
Implants themselves can cause complications, described by Le-Petross et al. (2023) in a commentary on the FDA guidelines.25 An overview of screening guidelines and current regulations for breast implant safety in the United States is presented in McKernan et al. (2022).26
[bookmark: _Toc197678466]Lipomodelling
The BAPRAS 2022 guidelines state that the complications of lipomodelling tend to be minor and well-tolerated and major complications are rare.2 Overall, around 7 % of patients may develop a complication. Among these, 86 % are reported as minor and do not need any therapeutic intervention.
Complications at the donor site can include postoperative bruising and swelling, contour irregularity and skin necrosis, infection, sepsis, visceral perforation and death.
Recipient site complications include fat necrosis (occurring in 3 % to 15 % of patients), bruising (common),d haematoma and infection (rare). Postoperative infection increases the risk of graft loss. Medium-term complications can include hypertrophic scarring, contour irregularities, skin necrosis and over- or undercorrection. The most serious complications, which are very rare, include damage to underlying structures, intravascular injection with fat embolism and death. Fat resorption of 30 % to 50 % is not a complication and is expected after each procedure. Patients should be made aware that multiple procedures may be required.
[bookmark: _Toc197678467]Contraindications
The DynaMed 2023 evidence overview identifies the main contraindication to breast augmentation as intolerance to general anaesthesia.3 It also notes that in prepectoral implants, a body mass of greater than 40 kg/m2, uncontrolled diabetes mellitus and immunocompromised patients are contraindications.
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[bookmark: _Toc197678470]Appendix 1 – Searching and screening method
We searched MEDLINE, Ovid Embase, PsycInfo bibliographic databases on Ovid, the Cochrane Database of Systematic Reviews, DynaMed and British Medical Journal (BMJ) Best Practice point of care resources, and relevant websites to identify guidelines, systematic reviews, primary studies (when insufficient higher levels of evidence were found), and NHS policy or practice documents. We did not search any study registries. We identified further useful resources iteratively, for example, by browsing reference lists within initial sources. We did not contact study authors, and limited searches to the past ten years and English language publications and websites. We used EndNote reference management software to deduplicate and manage records.
We screened the literature search results for relevance to the topic by reviewing publication types, titles, abstracts, tables of content and executive summaries. We extracted and summarised the key findings from the included resources.
[bookmark: _Toc197678471]Appendix 2 – Search strategy
Database: Ovid MEDLINE(R) ALL <1946 to January 06, 2025> 
Search Strategy: 
1 exp Critical Pathways/ (8215) 
2 exp Clinical Protocols/ (198365) 
3 exp Consensus Development Conference/ or exp Consensus/ or exp Consensus Development Conferences as Topic/ (39102) 
4 Critical Pathways/ (8215) 
5 exp Guideline/ (39917) 
6 guidelines as topic/ (42455) 
7 exp practice guideline/ (32859) 
8 practice guidelines as topic/ (131018) 
9 health planning guidelines/ (4165) 
10 (guideline or practice guideline or consensus development conference or consensus development conference, NIH).pt. (50043) 
11 (position statement* or policy statement* or practice parameter* or best practice*).ti,ab,kf,kw. (53526) 
12 (standards or guideline or guidelines).ti,kf,kw. (148785) 
13 ((practice or treatment* or clinical) adj guideline*).ab. (60263) 
14 (CPG or CPGs).ti. (6719) 
15 consensus*.ti,kf,kw. (39943) 
16 consensus*.ab. /freq=2 (39577) 
17 ((critical or clinical or practice) adj2 (path or paths or pathway or pathways or protocol*)).ti,ab,kf,kw. (30438) 
18 recommendat*.ti,kf,kw. (59885) 
19 (care adj2 (standard or path or paths or pathway or pathways or map or maps or plan or plans)).ti,ab,kf,kw. (97765) 
20 (algorithm* adj2 (screening or examination or test or tested or testing or assessment* or diagnosis or diagnoses or diagnosed or diagnosing)).ti,ab,kf,kw. (11680) 
21 (algorithm* adj2 (pharmacotherap* or chemotherap* or chemotreatment* or therap* or treatment* or intervention*)).ti,ab,kf,kw. (14464) 
22 or/1-21 (810766) 
23 *Breast Implants/ or *Breast Implantation/ (6727) 
24 (breast$ adj (augment$ or implant$ or reconstruct$ or enlarg$)).tw. (20113) 
25 23 or 24 (21443) 
26 22 and 25 (694) 
27 limit 26 to (english language and yr="2014 -Current") (486)
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