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[bookmark: _Toc197621257]Title
Benign nipple inversion: evidence base to underpin Exceptional Referral Protocol.
[bookmark: _Toc197621258][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: _Toc197621259]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: _Toc197621260]Referral criteria
The Centre for Sustainable Delivery Breast Pathway cited on the Right Decision Service highlights that benign nipple inversion is common and often unilateral and notes the following points.1
· Slit-like or reversible nipple inversion is caused by the normal elasticity of the milk ducts or benign duct ectasia and does not require further investigation or referral to secondary care.
· Benign nipple inversion may be associated with apparent nipple discharge, either as a result of duct ectasia or retained shed skin cells; this does not need further investigation or specific management.
· Surgical correction of benign nipple inversion is specifically not recommended under the exceptional aesthetic referral pathway as it frequently recurs.
· New persistent nipple inversion should prompt secondary care referral to exclude an underlying cancer.

The 2005 information for commissioners guidelines and referral from the NHS Modernisation Agency Action on Plastic Surgery programme advises that the surgical correction of nipple inversion (once cancer is excluded) should only be available for functional reasons in a postpubertal woman and if the inversion has not been corrected by correct use of a non-invasive suction device.2
It gives as rationale the observation that idiopathic nipple inversion can often (but not always) be corrected by the application of sustained suction, and notes that commercially available devices may be obtained from major chemists or online without prescription for use at home by the patient. Greatest success is seen if it is used correctly for up to three months. This document further recommends that surgical correction of nipple inversion should only be available for functional reasons in a postpubertal woman and if the inversion has not been corrected by correct use of a non-invasive suction device.
From a patient and public information perspective, NHS inform (2023) offers reassurance and states surgery is not the preferred option as nipple inversion may often recur.3 It also says breastfeeding is still possible with this condition.
A DynaMed evidence overview updated in 2023 highlights that the optimal management of benign causes of nipple inversion has not been determined.4 It recommends the following:
· in people with grade one or two benign nipple inversion, nonoperative management can be used as first-line treatment to evert the nipple
· lactiferous duct-preserving procedures can be considered in patients with benign nipple inversion of any severity who are refractory to nonoperative management, options include minimally invasive nipple retractors and surgical release of fibrous tissue beneath the nipple
· lactiferous duct-damaging surgery may be an option in severe cases or in women who are not of childbearing age or do not plan on breastfeeding.
Olivas-Menayo and Berniz (2021) published an algorithm for the choice of treatment based on a bibliographic review on this pathology.5 The primary decision point is whether the woman wishes to breastfeed. Depending on the response to this, the severity of the inversion is graded. Improvement in lactation for women who wish to breastfeed is assessed, followed by conservative treatment for those in whom lactation improves, and preservation techniques for women who do not experience improvement in lactation but still wish to breastfeed. For women who do not wish to breastfeed, the severity of the inversion is graded. Conservative treatment is the choice for grade one inversion, with no preservation techniques for grade two and grade three inversions or women with recurrence after grade one inversion and conservative treatment.
[bookmark: _Toc197621261]Benefits
The 2023 DynaMed evidence overview highlights a randomised controlled trial indicating that a nipple retractor may increase breastfeeding success and reduce the risk of chapped nipples and mastitis compared to manual traction exercises in women with grade one or two nipple inversion.4
DynaMed also highlights a case series report indicating that lactiferous duct-preserving surgery with an inferior dermal nipple-areolar interposition flap resulted in maintenance of postoperative nipple projection in 75.4 % of 60 patients with nipple inversion at two-year follow-up.4
[bookmark: _Toc197621262]Risks and contraindications
DynaMed notes possible risks associated with lactiferous duct-preserving surgery as:
· nipple necrosis
· permanent numbness
· haematoma
· infection
· difficulty breastfeeding in some patients.4

Different case series studies reported in the DynaMed evidence overview indicate recurrence rates ranging from 0 % at 22.4 months in one study to 13 % at 8 months in another.4
For lactiferous duct-damaging surgery, DynaMed notes that risks include:
· nipple necrosis
· traction pain
· infection
· haematoma
· permanent numbness.4

The risk of recurrence with this approach may vary according to the precise technique. DynaMed references case series studies ranging from no recurrent nipple inversion after one year in 32 women with grade two or three nipple inversion, to maintenance of complete nipple projection (longest follow up 16 years) in only 46.8 % of 32 nipples in 19 women with grade two or three nipple inversion.
Further, DynaMed notes that complications from surgery for benign inverted nipples include:
· haematoma
· infection, abscess or cyst formation
· necrosis
· recurrence of inversion
· dehiscence
· issues regarding lactation or sensation
· pain.4

[bookmark: _Toc197621263]Complications
The DynaMed evidence overview lists possible complications from retractor surgery to correct nipple inversion, including:
· areolar depigmentation
· areolar ulcer
· wire dislocation (if wires are used).4
It noted a 6.5 % recurrence rate following use of nipple retractor in 310 women (604 nipples) in a retrospective cohort study.
[bookmark: _Toc197621264]Alternatives to treatment
The DynaMed evidence overview4 highlights that there is limited evidence available for efficacy of nonoperative management, deemed appropriate for women with grade one or two benign nipple inversion. This evidence overview highlights case series reports with the following findings:
· external suction device (niplette) achieved successful correction of nipple inversion by three months in 86 % of 22 women
· modified disposable syringe resulted in breastfeeding success in seven out of eight women
· latex rubber bands tied around the base of the nipple resulted in breastfeeding success with good attachment by one month in all 19 women with flat or inverted nipples
· nipple piercing resulted in maintained projection after one year follow-up in two pregnant women.
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[bookmark: _Toc197621267]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: _Toc197621268]Appendix 2–Search strategies
Database: Embase <1974 to 2025 January 14> (rerun in MEDLINE and PsycInfo)

Search Strategy: 
1  inverted nipple.mp. (211) 
2  [exp *Nipples/ab [Abnormalities]] (0) 
3  surgery.mp. or exp *General Surgery/ (4585461) 
4  surgical correction.mp. (22252) 
5  exp *Postoperative Complications/ or post operative complications.mp. (299692) 
6  3 or 4 or 5 (4712946) 
7  1 or 2 (211) 
8  6 and 7 (134) 
9  limit 8 to yr="2015 -Current" (37)

Search Name:	Cochrane

Date Run:	15/01/2025 19:26:31
Comment:	
ID	Search	Hits
#1	inverted nipple	29
#2	MeSH descriptor: [Nipples] explode all trees	141
#3	inverted	1063
#4	#2 and #3	8
#5	#1 or #4	29
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