
1

© AGO e. V .

   in der DGGG e.V. 
   sowie 
   in der DKG e.V.

   Guidelines Breast 
   Version 2021.1D

Diagnostik und Therapie früher und 
fortgeschrittener Mammakarzinome

In Zusammen-
arbeit mit:

© AGO e. V.
   in der DGGG e.V. 
   sowie 
   in der DKG e.V.

   Guidelines Breast 
   Version 2026.1D Onkoplastische und rekonstruktive 

Mammachirurgie 



Oxford Centre for Evidence-based Medicine Levels of Evidence (LOE) and Grades of Recommendation (GR). Vereinfachte Version 
(Thomssen/Harbeck). 
Quelle: Oxford Centre for Evidence based Medicine Levels of Evidence (May 2001; http://minerva.minervation.com/cebm/) 

www.ago-online.de

© AGO e. V.
   in der DGGG e.V. 
   sowie 
   in der DKG e.V.

   Guidelines Breast 
   Version 2026

Oxford Levels of Evidence (LoE)
LoE Therapy / Prevention, Aetiology / Harm Prognosis

1a Systematic review (with homogeneity) of randomised controlled trials Systematic review (with homogeneity) of inception cohort studies; clinical 
decision rule validated in different populations 

1b Individual randomised controlled trials (with narrow Confidence 
Interval)

Individual inception cohort study with ≥ 80% follow-up; clinical decision rule 
validated in a single population

1c All or none All or none case-series

2a Systematic review (with homogeneity) of cohort studies Systematic review (with homogeneity) of either retrospective cohort studies or 
untreated control groups in randomised controlled trials

2b Individual cohort study (including low quality randomised controlled 
trials; e.g., < 80% follow-up)

Retrospective cohort study or follow-up of untreated control patients in a 
randomised controlled trials; Derivation of clinical decision rule or validated on 
split-sample only

2c "Outcomes" Research; Ecological studies "Outcomes" Research 

3a Systematic review (with homogeneity) of case-control studies

3b Individual Case-Control Study

4 Case-series (and poor quality cohort and case-control studies) Case-series (and poor quality prognostic cohort studies)

5 Expert opinion without explicit critical appraisal, or based on 
physiology, bench research or "first principles"

Expert opinion without explicit critical appraisal, or based on physiology, bench 
research or "first principles"



Oxford Centre for Evidence-based Medicine Levels of Evidence (LOE) and Grades of Recommendation (GR). Vereinfachte Version 
(Thomssen/Harbeck). 
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Oxford Grades of Recommendation (GR)

A consistent level 1 studies 

B consistent level 2 or 3 studies or extrapolations from level 1 
studies

C level 4 studies or extrapolations from level 2 or 3 studies 

D level 5 evidence or troublingly inconsistent or inconclusive 
studies of any level



Da sich der Empfehlungsgrad der Oxford Klassifikation streng nach dem Evidenzlevel richten, gibt dieser keine Information für die 
tägliche Praxis, welches Gewicht einer ärztlichen Maßnahme im multimodalen Diagnose- und Behandlungskonzept zuzuordnen 
ist. Die Organkommission hat deshalb einen eigenen Empfehlungsgrad entwickelt, der versucht, diese Information zur Verfügung 
zu stellen. 

Während Sie durch das Evidenzlevel und den Empfehlungsgrad der Oxford Klassifikation eine Aussage zur wissenschaftlichen 
Begründung einer ärztlichen Maßnahme erhalten, stellt der AGO-Empfehlungsgrad eine Expertenbeurteilung der betreffenden 
Maßnahme dar, der eine alle Aspekte umfassende Risiko-Nutzen-Analyse zugrunde liegt.
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AGO Grades of Recommendation

++ This investigation or therapeutic intervention is highly beneficial for patients, 
can be recommended without restriction, and should be performed. 

+ This investigation or therapeutic intervention is of limited benefit for patients 
and can be performed. 

+/- This investigation or therapeutic intervention has not shown benefit for 
patients and may be performed only in individual cases. According to current 
knowledge a general recommendation cannot be given. 

- This investigation or therapeutic intervention can be of disadvantage for 
patients and might not be performed.

-- This investigation or therapeutic intervention is of clear disadvantage for 
patients and should be avoided or omitted in any case. 
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1. Kang SK, Kim DI, Lee S et al. Oncologic outcome of breast reconstruction after mastectomy in breast cancer: a 
systematic review and meta-analysis. Transl Cancer Res. 2023 Oct 31;12(10):2717-2725.

2. Mohamedahmed AYY, Zaman S, Zafar S, Laroiya I et al. Comparison of surgical and oncological outcomes between 
oncoplastic breast-conserving surgery versus conventional breast-conserving surgery for treatment of breast cancer: A 
systematic review and meta-analysis of 31 studies. Surg Oncol. 2022 Jun;42:101779. 

3. Chatterjee A, Gass J, Patel K et al. A Consensus Definition and Classification System of Oncoplastic Surgery Developed 
by the American Society of Breast Surgeons. Ann Surg Oncol. 2019 Oct;26(11):3436-3444

4. Bertozzi N, Pesce M, Santi PL et al. Oncoplastic breast surgery: comprehensive review. Eur Rev Med Pharmacol Sci. 
2017 Jun;21(11):2572-2585.

5. Kuerer HM, Cordeiro PG, Mutter RW. Optimizing Breast Cancer Adjuvant Radiation and Integration of Breast and 
Reconstructive Surgery. Am Soc Clin Oncol Educ Book. 2017;37:93-105.
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Use of plastic surgical techniques at the time of tumor removal to 
improve aesthetic and quality of life outcomes without 
compromising oncological safety.

Focus on favorable scar placement, adequate soft tissue 
formation, choice of a suitable reconstructive technique (taking 
radiation therapy into consideration) and contralateral 
symmetrization. 

Definition of Oncoplastic Surgery



1. Chatterjee A, Gass J, Patel K et al. A Consensus Definition and Classification System of Oncoplastic Surgery Developed 
by the American Society of Breast Surgeons. Ann Surg Oncol. 2019 Oct;26(11):3436-3444.

2. Weber WP, Soysal SD, El-Tamer M et al. First international consensus conference on standardization of oncoplastic 
breast conserving surgery. Breast Cancer Res Treat. 2017 Aug;165(1):139-149.

3. Clough KB, Kaufman GJ, Nos C et al. Improving breast cancer surgery: a classification and quadrant per quadrant atlas 
for oncoplastic surgery. Ann Surg Oncol. 2010 May;17(5):1375-91.

4. Hoffmann J, Wallwiener D. Classifying breast cancer surgery: a novel, complexity-based system for oncological, 
oncoplastic and reconstructive procedures, and proof of principle by analysis of 1225 operations in 1166 patients. 
BMC Cancer. 2009 Apr 8;9:108.
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Classifications

1. Hoffmann / Wallwiener (2009): 
Classification by reconstructive surgery complexity with respect to breast conservation and 
mastectomy

2. Clough et al. (2010): 
Oncoplastic classification for breast conservation according to relative resection volume: 
Level 1: < 20% of breast volume resection („simple oncoplastic surgery“) and Level 2 > 20% 
of breast volume resection with quadrant per quadrant techniques of mastopexy

3. American Society of Society of Breast Surgeons (2019):
Level 1: < 20% breast tissue removed; Level 2: 20-50% of breast tissue removed; Volume 
replacement: > 50% of breast tissue removed

Hoffmann D et al., BMC 2009; Clough KB et al., Ann Surg Oncol 2010; Chatterjee A et al. Ann Surg Oncol 2019



1. Boughey JC, Rosenkranz KM, Ballman KV et al. Local Recurrence After Breast-Conserving Therapy in Patients With 
Multiple Ipsilateral Breast Cancer: Results From ACOSOG Z11102 (Alliance). J Clin Oncol. 2023 Jun 10;41(17):3184-
3193.

2. De Lorenzi F, Borelli F, Pagan et al. Oncoplastic Breast-Conserving Surgery for Synchronous Multicentric and Multifocal 
Tumors: Is It Oncologically Safe? A Retrospective Matched-Cohort Analysis. Ann Surg Oncol. 2022 Jan;29(1):427-436.

3. Rutherford CL, Barker S, Romics L. A systematic review of oncoplastic volume replacement breast surgery: oncological 
safety and cosmetic outcome. Ann R Coll Surg Engl. 2022 Jan;104(1):5-17.

4. André C, Holsti C, Svenner A et al. Recurrence and survival after standard versus oncoplastic breast-conserving surgery 
for breast cancer. BJS Open. 2021 Jan 8;5(1):zraa013.

5. Ali Yasen Y Mohamedahmed , Shafquat Zaman et al. Comparison of surgical and oncological outcomes between 
oncoplastic breast-conserving surgery versus conventional breast-conserving surgery for treatment of breast cancer: A 
systematic review and meta-analysis of 31 studies. Surg Oncol. 2022 Jun;42:101779.

6. Fitzal F, Bolliger M, Dunkler D et al. Retrospective, Multicenter Analysis Comparing Conventional with Oncoplastic 
Breast Conserving Surgery: Oncological and Surgical Outcomes in Women with High-Risk Breast Cancer from the 
OPBC-01/iTOP2 Study. Ann Surg Oncol. 2022 Feb;29(2):1061-1070.

7. Shah JK, Lipman K, Pedreira R et al. The Impact of Oncoplastic Reduction on Initiation of Adjuvant Radiation and Need 
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Onkoplastische brusterhaltende Operation 
(OPS) I 

Oxford

LoE GR

§ OPS kann in ausgewählten Fällen eine Mastektomie ersetzen
§ auch bei multizentrischen / multifokalen Tumoren

2b
2b

B
B

§ OPS und BEO sind onkologisch gleichwertig 2a B

§ Komplikationsraten nach OPS und BEO sind vergleichbar 2a B

§ Bei Mammahypertrophie ist eine tumoradaptierte Reduktion vor RT 
mit weniger Komplikationen assoziiert als eine sekundäre Reduktion 
nach bereits erfolgter RT; letztere ist in Bezug auf Komplikationsrate 
(major complications) allerdings noch möglich  

3a B



for Reexcision: A Database Evaluation. Ann Plast Surg. 2022 Dec 1;89(6):e11-e17.
8. Oberhauser I, Zeindler J, Ritter M et al. Impact of Oncoplastic Breast Surgery on Rate of Complications, Time to 

Adjuvant Treatment, and Risk of Recurrence. Breast Care (Basel). 2021 Oct;16(5):452-460.
9. Gulcelik MA, Dogan L. Feasibility of level II oncoplastic techniques in the surgical management of locally advanced 

breast cancer after neoadjuvant treatment. Int J Clin Pract. 2021 May;75(5):e13987.
10. Kosasih S, Tayeh S, Mokbel K et al. Is oncoplastic breast conserving surgery oncologically safe? A meta-analysis of 

18,103 patients. Am J Surg. 2020 Aug;220(2):385-392.
11. Aristokleous I, Saddiq M. Quality of life after oncoplastic breast-conserving surgery: a systematic review. ANZ J Surg. 

2019 Jun;89(6):639-646.
12. Mansell J, Weiler-Mithoff E, Stallard S et al. Oncoplastic breast conservation surgery is oncologically safe when 

compared to wide local excision and mastectomy. Breast. 2017 Apr;32:179-185.
13. Wijgman DJ, Ten Wolde B, van Groesen NR et al. Short term safety of oncoplastic breast conserving surgery for larger 

tumors. Eur J Surg Oncol. 2017 Apr;43(4):665-671.
14. Piper ML, Esserman LJ, Sbitany H et al. Outcomes Following Oncoplastic Reduction Mammoplasty: A Systematic 

Review. Ann Plast Surg. 2016 May;76 Suppl 3:S222-6.
15. Crown A, Wechter DG, Grumley JW. Oncoplastic Breast-Conserving Surgery Reduces Mastectomy and Postoperative Re-

excision Rates. Ann Surg Oncol. 2015 Oct;22(10):3363-8.
16. Pappas G, Karantanis W, Ayeni FE et al. Does Prior Breast Irradiation Increase Complications of Subsequent Reduction 

Surgery in Breast Cancer Patients? A systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2024 
Nov;48(21):4365-4380. doi: 10.1007/s00266-024-04038-6. Epub 2024 Apr 24.



1. Boughey JC, Rosenkranz KM, Ballman KV et al. Local Recurrence After Breast-Conserving Therapy in Patients With 
Multiple Ipsilateral Breast Cancer: Results From ACOSOG Z11102 (Alliance). J Clin Oncol. 2023 Jun 10;41(17):3184-
3193.

2. De Lorenzi F, Borelli F, Pagan et al. Oncoplastic Breast-Conserving Surgery for Synchronous Multicentric and Multifocal 
Tumors: Is It Oncologically Safe? A Retrospective Matched-Cohort Analysis. Ann Surg Oncol. 2022 Jan;29(1):427-436.

3. Rutherford CL, Barker S, Romics L. A systematic review of oncoplastic volume replacement breast surgery: oncological 
safety and cosmetic outcome. Ann R Coll Surg Engl. 2022 Jan;104(1):5-17.

4. André C, Holsti C, Svenner A et al. Recurrence and survival after standard versus oncoplastic breast-conserving surgery 
for breast cancer. BJS Open. 2021 Jan 8;5(1):zraa013.

5. Ali Yasen Y Mohamedahmed , Shafquat Zaman et al. Comparison of surgical and oncological outcomes between 
oncoplastic breast-conserving surgery versus conventional breast-conserving surgery for treatment of breast cancer: A 
systematic review and meta-analysis of 31 studies. Surg Oncol. 2022 Jun;42:101779.

6. Fitzal F, Bolliger M, Dunkler D et al. Retrospective, Multicenter Analysis Comparing Conventional with Oncoplastic 
Breast Conserving Surgery: Oncological and Surgical Outcomes in Women with High-Risk Breast Cancer from the 
OPBC-01/iTOP2 Study. Ann Surg Oncol. 2022 Feb;29(2):1061-1070.

7. Shah JK, Lipman K, Pedreira R et al. The Impact of Oncoplastic Reduction on Initiation of Adjuvant Radiation and Need 
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Onkoplastische brusterhaltende Operation 
(OPS) II

Oxford

LoE GR

§ Gestielte Thoraxwand-Perforator-Lappen für die 
Teilrekonstruktion der Brust

§ Li-CAP (Lateral Intercostal Artery Perforator) Flap 2a B

§ Mi-CAP (Medial Intercostal Artery Perforator) Flap 2a B

§ Ai-CAP (Anterior Intercostal Artery Perforator) Flap 2a B



for Reexcision: A Database Evaluation. Ann Plast Surg. 2022 Dec 1;89(6):e11-e17.
8. Oberhauser I, Zeindler J, Ritter M et al. Impact of Oncoplastic Breast Surgery on Rate of Complications, Time to 

Adjuvant Treatment, and Risk of Recurrence. Breast Care (Basel). 2021 Oct;16(5):452-460.
9. Gulcelik MA, Dogan L. Feasibility of level II oncoplastic techniques in the surgical management of locally advanced 

breast cancer after neoadjuvant treatment. Int J Clin Pract. 2021 May;75(5):e13987.
10. Kosasih S, Tayeh S, Mokbel K et al. Is oncoplastic breast conserving surgery oncologically safe? A meta-analysis of 

18,103 patients. Am J Surg. 2020 Aug;220(2):385-392.
11. Aristokleous I, Saddiq M. Quality of life after oncoplastic breast-conserving surgery: a systematic review. ANZ J Surg. 

2019 Jun;89(6):639-646.
12. Mansell J, Weiler-Mithoff E, Stallard S et al. Oncoplastic breast conservation surgery is oncologically safe when 

compared to wide local excision and mastectomy. Breast. 2017 Apr;32:179-185.
13. Wijgman DJ, Ten Wolde B, van Groesen NR et al. Short term safety of oncoplastic breast conserving surgery for larger 

tumors. Eur J Surg Oncol. 2017 Apr;43(4):665-671.
14. Piper ML, Esserman LJ, Sbitany H et al. Outcomes Following Oncoplastic Reduction Mammoplasty: A Systematic 

Review. Ann Plast Surg. 2016 May;76 Suppl 3:S222-6.
15. Crown A, Wechter DG, Grumley JW. Oncoplastic Breast-Conserving Surgery Reduces Mastectomy and Postoperative Re-

excision Rates. Ann Surg Oncol. 2015 Oct;22(10):3363-8.
16. Pappas G, Karantanis W, Ayeni FE et al. Does Prior Breast Irradiation Increase Complications of Subsequent Reduction 

Surgery in Breast Cancer Patients? A systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2024 
Nov;48(21):4365-4380. doi: 10.1007/s00266-024-04038-6. Epub 2024 Apr 24.

17. Neu: Switalla KM, Falade IO, Quirarte A, et al. Positive Margin Rates After Breast-Conserving Surgery by Histologic 
Subtype: A Systematic Review and Meta-analysis Evaluating the Impact of Oncoplastic Surgery . Ann Surg Oncol (2025) 
32:4899–4909 https://doi.org/10.1245/s10434-025-17329-2

18. Ahmed GA, Baron DA , Agrawal A. Oncologic and cosmetic outcomes of oncoplastic breast-conserving surgery after 
neoadjuvant systemic therapy: systematic review and meta-analysis. Breast Cancer Res Treat 2025 Jan;209(2):229-
252.doi: 10.1007/s10549-024-07566

19. Wern Ee Ch, Lee Shi Huin A  , Hung Chew W  , et al. Oncological outcomes following extreme oncoplastic breast 
conserving surgery (eOPBCS) for locally advanced breast cancer (LABC): A systematic review and meta-analysis. The 
Breast Volume 79, February 2025, 10386

https://pubmed.ncbi.nlm.nih.gov/?term=Ahmed+GA&cauthor_id=39673644
https://pubmed.ncbi.nlm.nih.gov/?term=Baron+DH&cauthor_id=39673644
https://pubmed.ncbi.nlm.nih.gov/?term=Agrawal+A&cauthor_id=39673644
https://www.sciencedirect.com/journal/the-breast
https://www.sciencedirect.com/journal/the-breast
https://www.sciencedirect.com/journal/the-breast/vol/79/suppl/C


20. Enikő Nyirády´L, , Czébely-Lénárt A, Hoferica J, et al. Evaluating oncoplastic breast-conserving surgery: oncological 
safety, risks, and satisfaction—a systematic review and metaanalysis Sci Rep (2025). https:// doi.org/10.1038/s41598-
025-30062-w

21. Nava C,  Zinner G, Martineau J et al.  Chest Wall Perforator Flaps in Partial Breast Reconstruction: A Systematic Review 
and Meta-analysis Plastic & Reconstructive Surgery-Global Open 13(8):p e6996, August 
2025. | DOI: 10.1097/GOX.0000000000006996

https://journals.lww.com/prsgo/toc/2025/08000
https://journals.lww.com/prsgo/toc/2025/08000


1. Tramm T, Kaidar-Person O. Optimising post-operative radiation therapy after oncoplastic and reconstructive procedures. 
Breast 2023 Jun;69:366-374.

2. Khavanin N, Yang JH, Colakoglu S et al. Breast Reconstruction Trends in the Setting of Postmastectomy Radiation Therapy: 
Analysis of Practices among Plastic Surgeons in the United States. Plast Reconstr Surg Glob Open. 2023 Feb 
17;11(2):e4800.

3. Thiruchelvam PTR, Leff DR, Godden AR et al. PRADA Trial Management Group. Primary radiotherapy and deep inferior 
epigastric perforator flap reconstruction for patients with breast cancer (PRADA): a multicentre, prospective, non-
randomised, feasibility study. Lancet Oncol. 2022 May;23(5):682-690. 

4. Zugasti A, Hontanilla B. The Impact of Adjuvant Radiotherapy on Immediate Implant-based Breast Reconstruction 
Surgical and Satisfaction Outcomes: A Systematic Review and Meta-analysis. Plast Reconstr Surg Glob Open. 2021 Nov 
5;9(11):e3910. 

5. Chen Y, Li G. Safety and Effectiveness of Autologous Fat Grafting after Breast Radiotherapy: A Systematic Review and 
Meta-Analysis. Plast Reconstr Surg. 2021 Jan 1;147(1):1-10.

6. Heiman AJ, Gabbireddy SR, Kotamarti VS et al. A Meta-Analysis of Autologous Microsurgical Breast Reconstruction and 
Timing of Adjuvant Radiation Therapy. J Reconstr Microsurg. 2021 May;37(4):336-345. 

7. He WY, El Eter L, Yesantharao P et al. Complications and Patient-reported Outcomes after TRAM and DIEP Flaps: A 
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Options for Breast Reconstruction When Radiotherapy is Planned
For patients who ask for breast reconstruction and are scheduled to undergo radiotherapy* 

*Influencing factors: tumor related factors, breast size/shape, skin flap, previous surgery/RT, BMI, comorbidities, patient wishes, physical activities, oncological situation; 
ABR, autologous breast reconstruction; AFG, autologous fat grafting; PMRT, post mastectomy radiotherapy; SSM/NSM, skin sparing/nipple sparing mastectomy

Total mastectomy SSM/NSM

Delayed breast 
reconstruction

• Implant
• ABR

First stage:
Expander
or
Implant

PMRT

Immediate breast 
reconstruction

Delayed/immediate breast 
reconstruction

Second stage:
• Implant
• ABR

ABRExpander ® Implant

Expander ® Implant

AFG

If useful AFG

First stage:
Expander



Systematic Review and Meta-analysis. Plast Reconstr Surg Glob Open. 2020 Oct 29;8(10):e3120.
8. Kaidar-Person O, Vrou Offersen B, Hol S et al. ESTRO ACROP consensus guideline for target volume delineation in the 

setting of postmastectomy radiation therapy after implant-based immediate reconstruction for early stage breast 
cancer. Radiother Oncol. 2019 Aug;137:159-166.

9. Jagsi R, Momoh AO, Qi J et al. Impact of Radiotherapy on Complications and Patient-Reported Outcomes After Breast 
Reconstruction. J Natl Cancer Inst. 2018 Feb 1;110(2):157–65.

10. Bennett KG, Qi J, Kim HM, et al. Comparison of 2-Year Complication Rates Among Common Techniques for 
Postmastectomy Breast Reconstruction. JAMA Surg. 2018 Oct 1;153(10):901-908. 

11. Kuerer HM, Cordeiro PG, Mutter RW. Optimizing Breast Cancer Adjuvant Radiation and Integration of Breast and 
Reconstructive Surgery. Am Soc Clin Oncol Educ Book. 2017;37:93-105.

12. Ricci JA, Epstein S, Momoh AO et al. A meta-analysis of implant-based breast reconstruction and timing of adjuvant 
radiation therapy. J Surg Res. 2017 Oct;218:108-116. 

13. Magill LJ, Robertson FP, Jell G et al. Determining the outcomes of post-mastectomy radiation therapy delivered to the 
definitive implant in patients undergoing one- and two-stage implant-based breast reconstruction: A systematic review 
and meta-analysis. J Plast Reconstr Aesthet Surg. 2017 Oct;70(10):1329-1335.

14. El-Sabawi B, Carey JN, Hagopian TM et al. Radiation and breast reconstruction: Algorithmic approach and evidence-
based outcomes. J Surg Oncol. 2016 Jun;113(8):906-12.

15. Cordeiro PG, Albornoz CR, McCormick B et al. What Is the Optimum Timing of Postmastectomy Radiotherapy in Two-
Stage Prosthetic Reconstruction: Radiation to the Tissue Expander or Permanent Implant? Plast Reconstr Surg. 2015 
Jun;135(6):1509-1517.

16. Gerber B, Marx M, Untch M et al. Breast Reconstruction Following Cancer Treatment. Dtsch Arztebl Int. 2015 Aug 
31;112(35-36):593-600.

17. S3-Leitlinie Mammakarzinom 2025 - https://www.leitlinienprogramm-
onkologie.de/fileadmin/user_upload/LL_Mammakarzinom_Langversion_5.02_Konsultationsfassung.pdf,



1. Khajuria A, Prokopenko M, Greenfield M et al. A Meta-analysis of Clinical, Patient-Reported Outcomes and Cost of 
DIEP versus Implant-based Breast Reconstruction. Plast Reconstr Surg Glob Open. 2019 Oct 28;7(10):e2486.

2. Phan R, Hunter-Smith DJ, Rozen WM. The use of Patient Reported Outcome Measures in assessing patient outcomes 
when comparing autologous to alloplastic breast reconstruction: a systematic review. Gland Surg. 2019 Aug;8(4):452-
460.

3. Cordova LZ, Hunter-Smith DJ, Rozen WM. Patient reported outcome measures (PROMs) following mastectomy with 
breast reconstruction or without reconstruction: a systematic review. Gland Surg. 2019 Aug;8(4):441-451.

4. Jabo B, Lin AC, Aljehani MA et al. Impact of Breast Reconstruction on Time to Definitive Surgical Treatment, Adjuvant 
Therapy, and Breast Cancer Outcomes. Ann Surg Oncol. 2018 Oct;25(10):3096-3105.

5. Colwell AS, Christensen JM. Nipple-Sparing Mastectomy and Direct-to-Implant Breast Reconstruction. Plast Reconstr 
Surg. 2017 Nov;140(5S Advances in Breast Reconstruction):44S-50S.

6. Smith BL, Tang R, Rai U et aal. Oncologic Safety of Nipple-Sparing Mastectomy in Women with Breast Cancer. J Am Coll 
Surg. 2017 Sep;225(3):361-365.

7. Bertozzi N, Pesce M, Santi PL et al. Oncoplastic breast surgery: comprehensive review. Eur Rev Med Pharmacol Sci. 
2017 Jun;21(11):2572-2585.
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§ Offer an aesthetic flat closure if reconstruction of the breast is not wanted or an option 
§ Planning of breast reconstruction by interdisciplinary tumor board before mastectomy
§ Counseling regarding all surgical techniques, including advantages and disadvantages
§ Preference for autologous reconstruction after radiotherapy or if radiotherapy is planned
§ Offer second opinion  
§ Discussion of neoadjuvant treatment (if indicated based on tumor biology) in case of unfavorable breast-

tumor relation
§ Consideration of contralateral breast: 

§ Discuss symmetrization procedures
§ Preference for less radical surgical technique with stable long-term aesthetic result

(prefer BCS / OPS over mastectomy)
§ Avoid delay of adjuvant therapy due to reconstruction
§ Assessment of outcome, e.g. Patient Reported Outcome (PRO)
§ Oncologic safety is not impaired

Breast Reconstruction Principles 
Good Clinical Practice

AGO: ++ 



Aesthetic flat closure
1. Bhaskara M, Hulsman L, Ahmed S, et al. Evaluation of aesthetic flat closure: A scoping review. JPRAS Open. 2025 Aug 

24;46:69-82.
2. Snee IA, Rohrich RN, Bekeny JC, et al. Aesthetic Flat Closure Following Mastectomy: A Systematic Review of 

Techniques, Outcomes, and Patient Perspectives.  Aesthetic Plast Surg. 2025 Dec 3. doi: 10.1007/s00266-025-05180-5. 
Online ahead of print.



1. Marquez JL, Sudduth JD, Kuo K et al. A Comparison of Postoperative Outcomes Between Immediate, Delayed 
Immediate, and Delayed Autologous Free Flap Breast Reconstruction: Analysis of 2010-2020 NSQIP Data. J Reconstr 
Microsurg. 2023 Oct;39(8):664-670.

2. Johnson L, White P, Jeevan R et al. Long-term patient-reported outcomes of immediate breast reconstruction after 
mastectomy for breast cancer: population-based cohort study. Br J Surg. 2023 Nov 9;110(12):1815-1823.

3. Peshel EC, McNary CM, Barkach C et al. Systematic Review of Patient-Reported Outcomes and Complications of 
Pedicled Latissimus Flap Breast Reconstruction. Arch Plast Surg. 2023 Aug 2;50(4):361-369.

4. Paluch-Shimon S, Cardoso F, Partridge AH et al. ESO-ESMO fifth international consensus guidelines for breast cancer in 
young women (BCY5). Ann Oncol. 2022 Nov;33(11):1097-1118.

5. Saldanha IJ, Broyles JM, Adam GP et al. Implant-based Breast Reconstruction after Mastectomy for Breast Cancer: A 
Systematic Review and Meta-analysis. Plast Reconstr Surg Glob Open. 2022 Mar 18;10(3):e4179.

6. Brucker SY, Scharl AJ, Blohmer J et al. Stellungnahme Deutsche Gesellschaft für Senologie, die Deutsche Gesellschaft 
für Gynäkologie und Geburtshilfe und ihrer Arbeitsgemeinschaft für ästhetische, plastische und wiederherstellende 
Operationsverfahren in der Gynäkologie und ihrer Arbeitsgemeinschaft für Gynäkologische Onkologie zum Entwurf 
einer Verordnung zum Betrieb des Implantatregisters Deutschland. Senologie. 2021;18:213–229

7. Porter BE et al. Comparison of Saline Expanders and Air Expanders for Breast Reconstruction. Ann Plast Surg. 2020 
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Mastektomie und Wunsch nach Rekonstruktion

Oxford

LoE GR AGO

§ Heterologe Rekonstruktion* 2a B +
§ Autologer Gewebetransfer**
§       Gestielter Gewebetransfer
§       Freier Gewebetransfer (mit Gefäßanastomosen)

2a
2a

B
B

+
+

§ Autologer Gewebetransfer kombiniert mit Implantaten 3a C +/-
§ AFG vor Expander / Implantat nach Mastektomie +/- 

Radiatio
2b B +/-

Cave: BMI > 30, Raucher, Diabetes, Strahlentherapie, Alter, bilaterale Mastektomie 
* Dokumentation in Implantateregister; ** Patientenzufriedenheit bei freier Lappenplastik am höchsten

https://www.bundesgesundheitsministerium.de/implantateregister-deutschland, 
Der Regelbetrieb mit verpflichtender Meldung von Brustimplantaten durch die Gesundheitseinrichtungen startet am 1. Juli 2024 

https://www.bundesgesundheitsministerium.de/implantateregister-deutschland


Jun;84(6S Suppl 5):S396-S400. 
8. Potter S, Conroy EJ, Cutress RI et al. Short-term safety outcomes of mastectomy and immediate implant-based breast 

reconstruction with and without mesh (iBRA): a multicentre, prospective cohort study. Lancet Oncol. 2019 
Feb;20(2):254-266.

9. Wilkins EG, Hamill JB, Kim HM et al. Complications in Postmastectomy Breast Reconstruction: One-year Outcomes of 
the Mastectomy Reconstruction Outcomes Consortium (MROC) Study. Ann Surg. 2018 Jan;267(1):164-170.

10. Singh N, Picha GJ, Hardas B et al. Five-Year Safety Data for More than 55,000 Subjects following Breast Implantation: 
Comparison of Rare Adverse Event Rates with Silicone Implants versus National Norms and Saline Implants. Plast 
Reconstr Surg. 2017 Oct;140(4):666-679.

11. Zhu L, Mohan AT, Abdelsattar JM et al. Comparison of subcutaneous versus submuscular expander placement in the 
first stage of immediate breast reconstruction. J Plast Reconstr Aesthet Surg. 2016 Apr;69(4):e77-86.

12. Vinsensia M, Schaub R, Meixner E, et al. Incidence and Risk Assessment of Capsular Contracture in Breast Cancer 
Patients following Post-Mastectomy Radiotherapy and Implant-Based Reconstruction. Cancers (Basel). 2024 Jan 
7;16(2):265. doi: 10.3390/cancers16020265

13. Yang L, Tao Ch, Yan Y, et al. Benefit of the Omental Flap in Breast Reconstruction for Oncoplastic Treatment: A 
Systematic Review and Meta-Analysis. Aesthetic Plast Surg 2025 May;49(9):2476-2491.

Prior reconstruction after mastectomy and radiotherapy
1. Sarfati I, Ihrai T, Duvernay A et al. [Autologous fat grafting to the postmastectomy irradiated chest

wall prior to breast implant reconstruction: a series of 68 patients]. Ann Chir Plast Esthet. 2013 Feb;58(1):35-40. 
2. Debald M, Pech T, Kaiser C et al. Lipofilling effects after breast cancer surgery in post-radiation patients: an analysis of 

results and algorithm proposal. Eur J Plast Surg. 2017;40(5):447-454.
3. Gentilucci M, Mazzocchi M, Alfano C. Effects of Prophylactic Lipofilling After Radiotherapy Compared to Non-Fat 

Injected Breasts: A Randomized, Objective Study. Aesthet Surg J. 2020 Sep 14;40(10):NP597-NP607. 
4. Lindegren A, Schultz I, Edsander-Nord Å et al. Autologous fat transplantation prior to permanent expander

implant breastreconstruction enhances the outcome after two years: a randomized controlled trial. J Plast Surg Hand 
Surg. 2024 May 20;59:65-71.

AFG



1. Maheta B, Yesantharao PS,  Thawanyarat K,  et al. Timing of autologous fat grafting in implant-based breast 
reconstruction: Best practices based on systematic review and meta-analysis. Journal of Plastic, Reconstructive & 
Aesthetic Surgery 86 (2023) 273–279.



1. Cook P, Yin G, Ayeni FE et al. Does Immediate Breast Reconstruction Lead to a Delay in Adjuvant Chemotherapy for 
Breast Cancer? A Meta-Analysis and Systematic Review. Clin Breast Cancer. 2023 Jul;23(5):e285-e295.

2. Knoedler S, Kauke-Navarro M, Knoedler L et al. The significance of timing in breast reconstruction after mastectomy: 
An ACS-NSQIP analysis. J Plast Reconstr Aesthet Surg. 2023 Dec 1;89:40-50.

3. Song Y, Zeng J, Tian X et al. A review of different breast reconstruction methods. Am J Transl Res. 2023 Jun 
15;15(6):3846-3855.

4. Alves AS, Tan V, Scampa M, Kalbermatten DF, Oranges CM. Complications of Immediate versus Delayed DIEP 
Reconstruction: A Meta-Analysis of Comparative Studies. Cancers (Basel). 2022 Sep 1;14(17):4272.

5. Hershenhouse KS, Bick K, Shauly O et al. Systematic review and meta-analysis of immediate versus delayed 
autologous breast reconstruction in the setting of post-mastectomy adjuvant radiation therapy. J Plast Reconstr 
Aesthet Surg. 2021 May;74(5):931-944.

6. Varghese J, Gohari SS, Rizki H et al. A systematic review and meta-analysis on the effect of neoadjuvant chemotherapy 
on complications following immediate breast reconstruction. Breast. 2021 Feb;55:55-62.

7. Srinivasa DR, Garvey PB, Qi J et al. Direct-to-Implant versus Two-Stage Tissue Expander/Implant Reconstruction: 2-Year 
Risks and Patient-Reported Outcomes from a Prospective, Multicenter Study. Plast Reconstr Surg. 2017 
Nov;140(5):869-877.
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Zeitpunkt der Rekonstruktion

Oxford

LoE GR AGO

§ Sofortrekonstruktion 3b B ++

§ Vermeiden des Postmastektomie-Syndroms

§ Spätrekonstruktion (zweizeitig) 3b B ++

§ Keine Verzögerung von adjuvanten Therapien 
(CTx, RT) 

§ Nachteil: Verlust des Hautmantels

§ Verzögerte Rekonstruktion (Platzhalter vor definitiver 
Rekonstruktion) („Delayed-immediate reconstruction“)

3b B +



8. Negenborn VL, Young-Afat DA, Dikmans REG et al: Quality of life and patient satisfaction after one-stage implant-based 
breast reconstruction with an acellular dermal matrix versus two-stage breast reconstruction (BRIOS): primary outcome 
of a randomised, controlled trial. Lancet Oncol 2018 Sep;19(9):1205-1214.

9. Maione L, Murolo M, Lisa A, Caviggioli F, Klinger F, Klinger M. What Is the Optimum Timing of Postmastectomy 
Radiotherapy in Two-Stage Prosthetic Reconstruction: Radiation to the Tissue Expander or Permanent Implant? Plast 
Reconstr Surg. 2016 Jul;138(1):150e-151e.

10. Jagsi R, Jiang J, Momoh AO et al. Complications After Mastectomy and Immediate Breast Reconstruction for Breast 
Cancer: A Claims-Based Analysis. Ann Surg. 2016 Feb;263(2):219-27

11. Ribuffo D, Vaia N, Petrianni GM. Comparison of Delayed and Immediate Tissue Expander Breast Reconstruction in the 
Setting of Postmastectomy Radiation Therapy. Ann Plast Surg. 2016 Jun;76(6):743-4.

12. Sharpe SM, Liederbach E, Czechura T et aal. Impact of bilateral versus unilateral mastectomy on short term outcomes 
and adjuvant therapy, 2003-2010: a report from the National Cancer Data Base. Ann Surg Oncol. 2014 Sep;21(9):2920-
7.

13. Pappas G, Karantanis W, Ayeni FE et al. Does Prior Breast Irradiation Increase Complications of Subsequent Reduction 
Surgery in Breast Cancer Patients? A systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2024 
Nov;48(21):4365-4380. doi: 10.1007/s00266-024-04038-6. Epub 2024 Apr 24.

14. Di Giuli R, Cavallero MF, Ferrari C, et al. Two-stage prepectoral breast reconstruction: A comprehensive review and 
meta-analysis. J Plast Reconstr Aesthet Surg. 2025 May;104:388-397 

15. Bryan JL, Ockerman KM, Spiguel LR,  et al. Postoperative Complications of Direct-to-Implant and Two-
Staged BreastReconstruction: A Stratified Analysis.Plast Surg (Oakv). 2024 Aug 30;33(4):574-581. 



1. Awadeen A, Fareed M, Elameen AM. The Impact of Postmastectomy Radiation Therapy on the Outcomes of 
Prepectoral Implant-Based Breast Reconstruction: A Systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2023 
Feb;47(1):81-91.

2. Nelson JA, Cordeiro PG, Polanco T et al. Association of Radiation Timing with Long-Term Satisfaction and Health-
Related Quality of Life in Prosthetic Breast Reconstruction. Plast Reconstr Surg. 2022 Jul 1;150(1):32e-41e.

3. Weber WP, Shaw J, Pusic A et al. Oncoplastic breast consortium recommendations for mastectomy and whole breast 
reconstruction in the setting of post-mastectomy radiation therapy. Breast. 2022 Jun;63:123-139.

4. Zugasti A, Hontanilla B. The Impact of Adjuvant Radiotherapy on Immediate Implant-based Breast Reconstruction 
Surgical and Satisfaction Outcomes: A Systematic Review and Meta-analysis. Plast Reconstr Surg Glob Open. 2021 Nov 
5;9(11):e3910.

5. Batenburg MCT, Gregorowitsch ML, Maarse W et al. UMBRELLA study group. Patient-reported cosmetic satisfaction 
and the long-term association with quality of life in irradiated breast cancer patients. Breast Cancer Res Treat. 2020 
Jan;179(2):479-489.

6. Jagsi R, Momoh AO, Qi J et al. Impact of Radiotherapy on Complications and Patient-Reported Outcomes After Breast 
Reconstruction. J Natl Cancer Inst. 2018 Feb 1;110(2):157–65.

7. Magill LJ, Robertson FP, Jell G et al. Determining the outcomes of post-mastectomy radiation therapy delivered to the 
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Rekonstruktion mit 
Implantaten und Strahlentherapie

Oxford

LoE GR AGO

§ Implantat-Rekonstruktion 2a B +
§ ohne Radiotherapie (RT) 2a B ++
§ vor RT 2a B +
§ nach RT 2b B +/-
§ nach sekundärer Mastektomie nach BET 2a B +/- 

§ Moderat hypofraktionierte RT nach Mastektomie 
(Gesamtdosis ca. 40 Gy/15-16 Fraktionen 3 bis 5 Wochen)

1a A ++

§ nach Brustrekonstruktion
§ Weniger Kapselkontraktur nach hypofraktionierter RT

1b
2a

B
B

++

Cave: Risiko einer Kapselfibrose, Rekonstruktionsversagen, nach Radiatio insbesondere bei prolongierter 
Wundheilung, prolongiertem Schmerz, Serom und Schwellung



definitive implant in patients undergoing one- and two-stage implant-based breast reconstruction: A systematic review 
and meta-analysis. J Plast Reconstr Aesthet Surg. 2017 Oct;70(10):1329-1335.

8. Ricci JA, Epstein S, Momoh AO eta l. A meta-analysis of implant-based breast reconstruction and timing of adjuvant 
radiation therapy. J Surg Res. 2017 Oct;218:108-116.

9. Santosa KB, Chen X, Qi J et al. Postmastectomy Radiation Therapy and Two-Stage Implant-Based Breast Reconstruction: 
Is There a Better Time to Irradiate? Plast Reconstr Surg. 2016 Oct;138(4):761-769.

10. El-Sabawi B, Carey JN, Hagopian TM et al. Radiation and breast reconstruction: Algorithmic approach and evidence-
based outcomes. J Surg Oncol. 2016 Jun;113(8):906-12

11. Cordeiro PG, Albornoz CR, McCormick B et al. What Is the Optimum Timing of Postmastectomy Radiotherapy in Two-
Stage Prosthetic Reconstruction: Radiation to the Tissue Expander or Permanent Implant? Plast Reconstr Surg. 2015 
Jun;135(6):1509-1517.

12. Lee KT, Mun GH. Prosthetic breast reconstruction in previously irradiated breasts: A meta-analysis. J Surg Oncol. 2015 
Oct;112(5):468-75.

13. Albornoz CR, Matros E, McCarthy CM et al.  Implant breast reconstruction and radiation: a multicenter analysis of long-
term health-related quality of life and satisfaction. Ann Surg Oncol. 2014 Jul;21(7):2159-64.

14. Valdatta L, Cattaneo AG, Pellegatta I et al. Acellular dermal matrices and radiotherapy in breast reconstruction: a 
systematic review and meta-analysis of the literature. Plast Surg Int. 2014;2014:472604.

15. Ryu H, Shin KH, Chang JH, et al. A nationwide study of breast reconstruction after mastectomy in patients with breast 
cancer receiving postmastectomy radiotherapy: comparison of complications according to radiotherapy fractionation 
and reconstruction procedures. Br J Cancer. 2024 Jul;131(2):290-298. doi: 10.1038/s41416-024-02741-4. Epub 2024 
Jun 5.

16. Maita KC, Torres-Guzman RA, Avila FR, et al. Technical consideration for breast reconstruction in patients requiring 
neoadjuvant or adjuvant radiotherapy: a narrative review. Ann Transl Med. 2023 Dec 20;11(12):417. doi: 
10.21037/atm-23-1052. Epub 2023 Jun 20.

17. Vinsensia M, Schaub R, Meixner E, et al. Incidence and Risk Assessment of Capsular Contracture in Breast Cancer 
Patients following Post-Mastectomy Radiotherapy and Implant-Based Reconstruction. Cancers (Basel). 2024 Jan 
7;16(2):265. doi: 10.3390/cancers16020265.

18. Park S-H, Yang Y-J, Choi Y et al. Postoperative complications of hypofractionated and conventional fractionated 
radiation therapy in patients with implant-based breast reconstruction: A systematic review and meta-analysis. The 



Breast. 2024 Oct:77:103782. doi: 10.1016/j.breast.2024.103782. Epub 2024 Jul 23.
19. Ryu H, Shin KH, Chang JH et al. (2024) A nationwide study of breast reconstruction after mastectomy in patients with 

breast cancer receiving postmastectomy radiotherapy: comparison of complications according to radiotherapy 
fractionation and reconstruction procedures. Br J Cancer 131:290–298. 

20. Di Giuli R, Cavallero MF , Ferrari C , et al. Two-stage prepectoral breast reconstruction: A comprehensive review and 
meta-analysis . Journal of Plastic, Reconstructive & Aesthetic Surgery Volume 104, May 2025, Pages 388-39

21. Ogita M, Sawayanagi S, Jinnouchi H, et al. Postmastectomy radiation therapy for implant-based breast reconstruction: 
a systematic review and meta-analysis for the 2022 Japanese Breast Cancer Society Clinical Practice Guideline Breast 
Cancer (2025) 32:1169–1179 https://doi.org/10.1007/s12282-025-01788-2

22. Hayashi T , Ogita M, Kakegawa R , et al. Comparison of hypofractionation and conventional fractionation in 
postmastectomy radiotherapy after immediate breast reconstruction: A systematic review and meta-analysis of 
complications European Journal of Cancer, Volume 227, 9 September 2025, 115669.

https://www.sciencedirect.com/journal/journal-of-plastic-reconstructive-and-aesthetic-surgery
https://www.sciencedirect.com/journal/journal-of-plastic-reconstructive-and-aesthetic-surgery/vol/104/suppl/C
https://www.sciencedirect.com/journal/european-journal-of-cancer
https://www.sciencedirect.com/journal/european-journal-of-cancer/vol/227/suppl/C


Implant-based reconstruction:

Meta-analyses:
1. Hai Y, Chong W, Lazar MA. Extended Prophylactic Antibiotics for Mastectomy with Immediate Breast Reconstruction: A 

Meta-analysis. Plast Reconstr Surg Glob Open. 2020 Jan 27;8(1):e2613. 
2. Hu Y, Zhou X, Tong X et al. Postoperative antibiotics and infection rates after implant-based breast reconstruction: A 

systematic review and meta-analysis. Front Surg. 2022 Aug 17;9:926936. 
3. Klifto KM, Rydz AC, Hultmann CS et al. Evidence-Based Medicine: Systemic Perioperative Antibiotic Prophylaxis for 

Prevention of Surgical-Site Infections in Plastic and Reconstructive Surgery. Plast Reconstr Surg 2023 Dec 
1;152(6):1154e-1182e. 

4. Jin L, Ba T. Effect of prolonged antibiotic prophylaxis on the occurrence of surgical site wound infection after instant 
breast reconstruction: A meta-analysis. Int Wound J. 2024 Apr;21(4):e14631. doi: 10.1111/iwj.14631. Epub 2023 Dec 
30.

5. Hinson C, Sink M, Sammer D, et al. Extended Antibiotic Prophylaxis in Implant-Based Breast Reconstruction: A 
Systematic Review and Meta-Analysis. Aesthet Surg J 2025 Oct 16;45(11):1152-1158. doi: 10.1093/asj/sjaf144
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Infektionsprophylaxe und Brustrekonstruktion

Oxford

LoE GR AGO

Heterologe Rekonstruktion:

§ Perioperative antibiotische Prophylaxe (24 h) 1a A +

§ Verlängerte antibiotische Prophylaxe (> 24 h) 2a B +/-

§ Prophylaktische antibiotische Spülung intraoperativ 2a B +

§ Prophylaktische antiseptische Spülung intraoperativ 2a B +

§ Antibiotische Therapie nach Kultur aus Drainage (Woche 2) 3a C +/-

§ Handschuhwechsel vor Implantateinlage 4 C +

Autologe Rekonstruktion:

§ Perioperative antibiotische Prophylaxe (max. 24 h) 2b B +

§ Verlängerte antibiotische Prophylaxe > 24 h 2a B +/-

§ Verlängerte antibiotische Prophylaxe > 24 h im Rahmen eines AFG 3b B -

https://pubmed.ncbi.nlm.nih.gov/?term=Hinson+C&cauthor_id=40685662
https://pubmed.ncbi.nlm.nih.gov/?term=Sink+M&cauthor_id=40685662
https://pubmed.ncbi.nlm.nih.gov/?term=Sammer+D&cauthor_id=40685662


6. Hsieh HH , Liu PH , Chang CJ , et al. Effectiveness of extended antibiotic prophylaxis in implant-based breast 
reconstruction surgery: A meta-analysis, Journal of Plastic, Reconstructive & Aesthetic Surgery, 2024, 368-376, doi: 
10.1016/j.bjps.2024.04.057. Epub 2024 Apr 27.
7. Engels E,Sweitzer K,  Kumar Shivram , et al. A Meta-analysis of Breast Implant Irrigation Solutions' Effect on Infection and 
Capsular Contracture Frequencies. Annals of plastic surgery , 2025, . 2025 Apr 1;94(4S Suppl 2):S315-S321.

Randomized trials: Single-dose vs. 24 h (4 doses): 
1. Gahm J, Konstantinidou AL, Lagergren J et al. Effectiveness of Single vs Multiple Doses of Prophylactic Intravenous 

Antibiotics in Implant-Based Breast Reconstruction. A Randomized Clinical Trial. JAMA Network Open. 
2022;5(9):e2231583. 

Randomized trials: 24 h vs. until drain removal (implant + ADM): 
1. Phillips BT, Fourman MS, Bishawi M et al. Are Prophylactic Postoperative Antibiotics Necessary for Immediate Breast 

Reconstruction? Results of a Prospective Randomized Clinical Trial. J Am Coll Surg 2016 Jun;222(6):1116-24.
Early Cultures and targeted antibiotics: 
1. Moyer HR, Sisson KM. The Effect of Early Cultures and Dual-port Expanders on Two-stage, Prepectoral Breast 

Reconstruction: The 25/25 Study. Plast Reconstr Surg Glob Open. 2024 Jan 8;12(1):e5507. doi: 
10.1097/GOX.0000000000005507. eCollection 2024 Jan.

Randomized trials: preoperative vs. no antibiotics:
1. Amland PF, Andenaes K, Samdal F et al. A prospective, double-blind, placebo-controlled trial of a single dose of 

azithromycin on postoperative wound infections in plastic surgery. Plast Reconstr Surg 1995 Nov;96(6):1378-83

Retrospective cohort studies:
1. Rothe K, Münster N, Hapfelmeier A et al. Does the Duration of Perioperative Antibiotic Prophylaxis Influence the 

Incidence of Postoperative Surgical-Site Infections in Implant-Based Breast Reconstruction in Women with Breast 
Cancer? A Retrospective Study. Plast Reconstr Surg 2022 Apr 1;149(4):617e-628e.

2. Ranganathan K, Sears ED, Zhong L et al. Antibiotic Prophylaxis after Immediate Breast Reconstruction: The Reality of Its 
Efficacy. Plast Reconstr Surg 2018 Apr;141(4):865-877.

https://pubmed.ncbi.nlm.nih.gov/?term=Hsieh+HH&cauthor_id=38986311
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+PH&cauthor_id=38986311
https://pubmed.ncbi.nlm.nih.gov/?term=Chang+CJ&cauthor_id=38986311


3. Avashia YJ, Mohan R, Berhane C et al. Postoperative antibiotic prophylaxis for implant-based breast reconstruction with 
acellular dermal matrix. Plast Reconstr Surg 2013 Mar;131(3):453-461,

4. Hunsicker LM, Chavez-Abraham V, Berry C et al. Efficacy of Vancomycin-based Continuous Triple Antibiotic Irrigation in 
Immediate, Implant-based Breast Reconstruction. Plast Reconstr Surg Glob Open 2017 Dec 28;5(12):e1624.

5. Clayton JL, Bazakas A, Lee CN et al. Once is not enough: withholding postoperative prophylactic antibiotics in 
prosthetic breast reconstruction is associated with an increased risk of infection. Plast Reconstr Surg 2012 
Sep;130(3):495-502. 

6. Goh SCJ, Thorne AL, Williams G et al. Breast reconstruction using permanent Becker expander implants: an 18 year
experience. Breast 2012 Dec;21(6):764-8.

7. McCullough MC, Chu CK, Duggal CS et al. Antibiotic Prophylaxis and Resistance in Surgical Site Infection After 
Immediate Tissue Expander Reconstruction of the Breast. Ann Plast Surg 2016 Nov;77(5):501-505.

8. Olsen MA, Nickel KB, Fraser VJ et al. Prevalence and Predictors of Postdischarge Antibiotic Use Following Mastectomy. 
Infect Control Hosp Epidemiol 2017 Sep;38(9):1048-1054. doi: 10.1017/ice.2017.128

9. Townley WA, Baluch N, Bagher S et al. A single pre-operative antibiotic dose is as effective as continued antibiotic 
prophylaxis in implant-based breast reconstruction: A matched cohort study. J Plast Reconstr Aesthet Surg 2015 
May;68(5):673-8. 

10. Holland M, Lentz R, Sbitany H. Utility of Postoperative Prophylactic Antibiotics in Prepectoral Breast Reconstruction: A 
Single-Surgeon Experience. Ann Plast Surg 2021 Jan;86(1):24-28. 

11. Yamin F, Nouri A, McAuliffe P et al. Routine Postoperative Antibiotics After Tissue Expander Placement 
Postmastectomy Does Not Improve Outcome. Ann Plast Surg 2021 Jul 1;87(1s Suppl 1):S28-S30.

Exchanging sterile gloves:
1. Perez A, Baumann DP, Viola GM. Reconstructive breast implant-related infections: Prevention, diagnosis, treatment, 

and pearls of wisdom. J Infect. 2024 Aug;89(2):106197. doi: 10.1016/j.jinf.2024.106197. Epub 2024 Jun 13.

Autologous reconstruction:
Meta-analyses:
1. Aldarragi A, Farah N, Warner CM et al. The Duration of Postoperative Antibiotics in Autologous Breast Reconstruction: 

A Systematic Review and Meta-Analysis. Cureus 2023 Jun 19;15(6):e40631



2. Klifto KM, Rydz AC, Hultmann CS et al. Evidence-Based Medicine: Systemic Perioperative Antibiotic Prophylaxis for 
Prevention of Surgical-Site Infections in Plastic and Reconstructive Surgery. Plast Reconstr Surg 2023 Dec 
1;152(6):1154e-1182e. 

Randomized trials:
1. Franchelli S, Leone MS, Rainero ML et al. Antibiotic prophylaxis with teicoplanin in patients undergoing breast 

reconstruction with the transverse rectus abdominis myocutaneous flap. Eur J Plast Surg. 1993;16:204–207
2. Amland PF, Andenaes K, Samdal F et al. A prospective, double-blind, placebo-controlled trial of a single dose of 

azithromycin on postoperative wound infections in plastic surgery. Plast Reconstr Surg 1995 Nov;96(6):1378-83

Retrospective cohort studies:
1. Changchien CH, Fang CL, Tsai CB et al. Prophylactic Antibiotics for Deep Inferior Epigastric Perforator Flap Breast 

Reconstruction: A Comparison between Three Different Duration Approaches. Plastic and Reconstructive Surgery -
Global Open 2023, 11(2):p e4833, 

2. Liu DZ, Dubbins JA, Louie O et al. Duration of Antibiotics after Microsurgical Breast Reconstruction Does Not Change 
Surgical Infection Rate. Plast Reconstr Surg 2012 Feb;129(2):362-367. 

3. Drury KE, Lanier ST, Khavanin N et al. Impact of Postoperative Antibiotic Prophylaxis Duration on Surgical Site Infections 
in Autologous Breast Reconstruction. Ann Plast Surg. 2016 Feb;76(2):174-9. 

4. Rijkx MEP, Schiebroek EJM, Hommes JE et al. The efficacy of prolonged antibiotic prophylaxis in total breast 
reconstruction with Autologous Fat Transfer (AFT): A retrospective cohort study. J Plast Reconstr Aesthet Surg. 2024 
Oct;97:221-229. doi: 10.1016/j.bjps.2024.07.041. Epub 2024 Jul 25.

Aesthetic surgery (reduction mammaplasty, augmentation), meta-analyses:
1. Hardwicke JT, Bechar J, Skillman JM. Are systemic antibiotics indicated in aesthetic breast surgery? A systematic review 

of the literature. Plast Reconstr Surg 2013 Jun;131(6):1395-1403.
2. Klifto KM, Rydz AC, Hultmann CS et al. Evidence-Based Medicine: Systemic Perioperative Antibiotic Prophylaxis for 

Prevention of Surgical-Site Infections in Plastic and Reconstructive Surgery. Plast Reconstr Surg 2023 Dec 
1;152(6):1154e-1182e.



Metaanalyses:
TXA topically and intravenously or both in breast surgery:
1. Huynh MNQ, Wong CR, McRae MC et al. The Effects of Tranexamic Acid in Breast Surgery: A Systematic Review and 

Meta-Analysis. Plast Reconstr Surg. 2023 Dec 1;152(6):993e-1004e.

TXA intravenously (breast-conserving surgery, mastectomy +/- reconstruction
1. Liechti R, van de Wall BJM, Hug U et al. Tranexamic Acid Use in Breast Surgery: A Systematic Review and Meta-

Analysis. Plast Reconstr Surg. 2023 May;151(5):949-957. 
2. Buheiri AR, Tveskov L, Dines LM, et al. Tranexamic Acid in Breast Surgery - A Systematic Review and Meta-Analysis. 

Clin Breast Cancer. 2025 Jul;25(5):e496-e510. 
3. Fung E, Godek M, Roth JM, et al. The current state of tranexamic acid in mastectomy and breast reconstruction: A 

systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2025 May;104:259-272. 
4. Fung E, Montalmant KE, Roth JM, et al. Utility of Tranexamic Acid in Reduction Mammaplasty: A Systematic Review 

and Meta-Analysis. Aesthetic Plast Surg. 2025 Nov;49(21):6055-6065. 
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Serom- und Hämatomprävention in der komplexen 
Brustchirurgie

Oxford

LoE GR AGO

Tranexamsäure (i.v. / oral / topisch)

§ Hämatom 2a B +

§ Serom 2a B +

Kein erhöhtes Risiko für thromboembolische Komplikationen 
im Kollektiv ohne thromboembolische Anamnese

2a B +

Kortikosteroide (i.v. / topisch)
§ Serom 2a B +/-

CAVE: Unterschiedliche Dosierungen und Applikationsformen in bisherigen Studien, Anamnese 
hinsichtlich thromboembolischer Ereignisse für Tranexamsäure beachten.



Corticosteroids avoiding seroma
1. Alnajjar JS, Bakheet HA, Addas MAM, Alghamdi RA, AlSharit MA, Farghal NN, Trabulsi NH, Farsi A. Does the use of 

perioperative corticosteroids reduce the incidence of seroma formation after breast cancer surgery? A systematic 
review and meta-analysis. Ann Saudi Med. 2025 Nov-Dec;45(6):435-444 

Prospective randomized studies: 
Topical TXA / Nipple-sparing mastectomy:
1. Safran T, Vorstenbosch J, Viezel-Mathieu A et al. Topical Tranexamic Acid in Breast Reconstruction: A Double-Blind 

Randomized Controlled Trial. Plast Reconstr Surg. 2023 Oct 1;152(4):699-706.

Topical TXA / Reduction mammoplasty:
1. Plast Reconstr Surg. 2023, Yao A, Wang F, Benacquista T et al. Topical Tranexamic Acid Does Not Reduce The Incidence 

Of Hematoma In Reduction Mammoplasty: A Double-Blinded, Randomized Placebo-Controlled Trial. Plast Reconstr 
Surg. 2023 Jul 25. doi: 10.1097/PRS.0000000000010952.

Topical TXA / Mastectomy without reconstruction:
1. Ausen K, Hagen AI, Østbyhaug HS et al. Topical moistening of mastectomy wounds with diluted tranexamic acid to 

reduce bleeding: randomized clinical trial. BJS Open. 2020 Apr;4(2):216-224
2. Bae J, Lee DDU, Lee KT, et al. The early postoperative effects of rinsing the breast pocket with tranexamic acidin 

prepectoral prosthetic breast reconstruction. J Plast Reconstr Aesthet Surg. 2024 Feb;89:125-133. doi: 
10.1016/j.bjps.2023.12.004. Epub 2023 Dec 11.PMID: 38181633

Systemic TXA / breast-conserving surgery and mastectomy:
1. Oertli D, Laffer U, Haberthuer F et al. Perioperative and postoperative tranexamic acid reduces the local wound 



complication rate after surgery for breast cancer. Br J Surg. 1994 Jun;81(6):856-9.
2. Guggenheim L, Magni S, Catic A et al. The Effects of Systemic Tranexamic Acid Administration on Drainage Volume, 

Duration of Drain Placement, and Length of Hospital Stay in Skin- and Nipple-Sparing Mastectomies with Immediate 
Expander-Based Breast Reconstruction. J Clin Med. 2024 Oct 30;13(21):6507. doi: 
10.3390/jcm13216507.PMID: 39518646

Retrospective Cohort Studies:
1. Sipos K, Kämäräinen S, Kauhanen S. Topical tranexamic acid reduces postoperative hematomas in reduction 

mammaplasties. J Plast Reconstr Aesthet Surg. 2023 Aug;83:172-179. 
2. Weissler JM, Banuelos J, Alsayed A et al. Topical Tranexamic Acid Safely Reduces Seroma and Time to Drain Removal 

Following Implant-Based Breast Reconstruction. Plast Reconstr Surg Glob Open. 2020 Oct 9;8(9 Suppl):9-10.
3. Weissler JM, Banuelos J, Jacobson SR et al. Intravenous Tranexamic Acid in Implant-Based Breast Reconstruction Safely 

Reduces Hematoma without Thromboembolic Events. Plast Reconstr Surg. 2020 Aug;146(2):238-245.



TXA intravenously (breast-conserving surgery, mastectomy +/- reconstruction
1. Liechti R, van de Wall BJM, Hug U et al. Tranexamic Acid Use in Breast Surgery: A Systematic Review and Meta-Analysis. 

Plast Reconstr Surg. 2023 May;151(5):949-957. 
2. Buheiri AR, Tveskov L, Dines LM, et al. Tranexamic Acid in Breast Surgery - A Systematic Review and Meta-Analysis. Clin 

Breast Cancer. 2025 Jul;25(5):e496-e510. 
3. Fung E, Godek M, Roth JM, et al.  The current state of tranexamic acid in mastectomy and breast reconstruction: A 

systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2025 May;104:259-272. 
4. Fung E, Montalmant KE, Roth JM, Godek M, Li JH, Yu BZ, Henderson PW. Utility of Tranexamic Acid in Reduction 

Mammaplasty: A Systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2025 Nov;49(21):6055-6065. 

Corticosteroids avoiding seroma
1. Alnajjar JS, Bakheet HA, Addas MAM, et al. Does the use of perioperative corticosteroids reduce the incidence of seroma 

formation after breast cancer surgery? A systematic review and meta-analysis. Ann Saudi Med. 2025 Nov-Dec;45(6):435-
444.
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Tranexamic Acid and Corticostroids
Dosing and scheduling

(Buheiri AR et al., Clin Breast Cancer 2025; Alnajjar JS et al., Ann Saudi Med 2025) 

§ Tranexamic acid
§ i.v. in the first 24 hours follwed by oral: 1-3 g for 1 up to 5 days
§ Topical in NaCl: 20 ml of 50 mg/ml or 20 ml of 25 mg/ml or 25 ml of 20 mg/ml 

or 110 ml of 9.09 mg/ml or 300mg/100 ml

§ Hydrocortisone was more effective than methylprednisolone (OR: 0.14 vs. 0.41; p = 
0.0155). Heterogeneity was low (I² = 17.3%)

§ Methylpredisolone
§ Local: 80 mg via drain in the wound cavity for 24 hours after surgery
§ i.v.: 100-125 mg 1 hour before surgery

§ Hydrocortisone
§ i.v.: 100 mg directly before surgery
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1. von Fritschen U, Kremer T, Prantl L et al Breast Implant-Associated Tumors. Geburtshilfe Frauenheilkd. 2023 Jun 
6;83(6):686-693

BIA-ALCL
1. Santanelli di Pompeo F, Clemens MW, Paolini G et al. Epidemiology of Breast Implant–Associated Anaplastic Large Cell 

Lymphoma in the United States: A Systematic Review, Aesthetic Surgery Journal 2024 Jan, 44,1 January 2024, NP32–
NP40,

2. Santanelli di Pompeo F, Clemens MW, Atlan M et al. 2022 Practice Recommendation Updates From the World Consensus 
Conference on BIA-ALCL. Aesthet Surg J. 2022 Oct 13;42(11):1262-1278. 

3. St Cyr TL, Pockaj BA, Northfelt DW et al.Breast Implant-Associated Anaplastic Large-Cell Lymphoma: Current 
Understanding and Recommendations for Management. Plast Surg (Oakv). 2020 May;28(2):117-126.

4. Clemens MW, DeCoster RC, Fairchild B et al. Finding Consensus After Two Decades of Breast Implant-Associated 
Anaplastic Large Cell Lymphoma. Semin Plast Surg. 2019 Nov;33(4):270-278.

5. Ward JA, Calderbank T, Tang CC, et al. Estimating the prevalence of Breast Implant Associated Anaplastic Large Cell 
Lymphoma (BIA-ALCL) - a systematic review. Plast Reconstr Surg. 2024 Sep 23.
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Brustimplantat-assoziierte Erkrankungen

BIA-ALCL = Breast implant-associated anaplastic large cell lymphoma
Brustimplantat-assoziiertes großzellig-anaplastisches Lymphom

BIA-SCC = Breast implant-associated squamous cell carcinoma
Brustimplantat-assoziiertes Plattenepithelkarzinom

SSBI = Systemic Symptoms Associated with Breast Implants
Brustimplantat-assoziierte systemische Symptome
Synonyme: 
Breast Implant Illness (BII); Autoimmune syndrome induced by adjuvants (ASIA); 
Shoenfeld’s syndrome; Silicone implant incompatibility syndrome (SIIS)



BIA-SCC
1. Niraula S, Katel A, Barua A et al. A Systematic Review of Breast Implant-Associated Squamous Cell Carcinoma. Cancers 

(Basel). 2023 Sep 12;15(18):4516.
2. Möllhoff N, Ehrl D, Fuchs B et al. Brustimplantat assoziiertes Plattenepithelkarzinom (BIA-SCC) – eine systematische 

Literaturübersicht [Breast implant-associated squamous cell carcinoma: a systematic literature review]. Handchir 
Mikrochir Plast Chir. 2023 Aug;55(4):268-277.

3. Glasberg SB, Sommers CA, McClure GT. Breast Implant-associated Squamous Cell Carcinoma: Initial Review and Early 
Recommendations. Plast Reconstr Surg Glob Open. 2023 Jun 14;11(6):e5072. 

4. Rosenberg K, McGillen P, Zanfagnin et al. Invasive squamous cell carcinoma of the breast associated with breast 
augmentation implant capsule. J Surg Oncol. 2023 Sep;128(4):495-501.

5. Yadav S, Yadav D, Zakalik D. Squamous cell carcinoma of the breast in the United States: incidence, demographics, 
tumor characteristics, and survival. Breast Cancer Res Treat. 2017 Jul;164(1):201-208. 

6. Santanelli di Pompeo F, Firmani G, et al. Breast Implants and the Risk of Squamous Cell Carcinoma of the Breast: A 
Systematic Literature Review and Epidemiologic Study. Aesthet Surg J. 2024 Jun 14;44(7):757-768.

SSBI/BII
1. Cohen Tervaert JW, Martinez-Lavin M et al. Autoimmune/inflammatory syndrome induced by adjuvants (ASIA) in 2023. 

Autoimmun Rev. 2023 May;22(5):103287. 
2. McGuire P, Clauw DJ, Hammer J et al. A Practical Guide to Managing Patients With Systemic Symptoms and Breast 

Implants. Aesthet Surg J. 2022 Mar 15;42(4):397-407
3. Atiyeh B, Emsieh S. Breast Implant Illness (BII): Real Syndrome or a Social Media Phenomenon? A Narrative Review of 

the Literature. Aesthetic Plast Surg. 2022 Feb;46(1):43-57. 
4. Magnusson MR, Cooter RD, Rakhorst H et al. Breast Implant Illness: A Way Forward. Plast Reconstr Surg. 2019 

Mar;143(3S A Review of Breast Implant-Associated Anaplastic Large Cell Lymphoma):74S-81S
5. Kabir R, Stanton E, Sorenson TJ, et al. Breast Implant Illness as a Clinical Entity: A Systematic Review of the Literature. 

Aesthet Surg J. 2024 Aug 20;44(9):NP629-NP636
6. Taritsa IC, Jagasia PM, Boctor M, Breast Implant Silicones and B Cell-Mediated Immune Responses: A Systematic 

Review of Literature. JPRAS Open. 2024 Jul 8;41:353-367. doi: 10.1016/j.jpra.2024.06.013. eCollection 2024 
Sep.PMID: 39188658.



1. https://www.bfarm.de/SharedDocs/Risikoinformationen/Medizinprodukte/DE/Brustimplantate_ALCL_FDA.html,(access 
27.12.2025)

2. Royal College of Surgeons in Ireland: Clinical Guidance on the Diagnosis and Treatment of Breast Implant Associated - 
Anaplastic Large Cell Lymphoma (BIA-ALCL), 14.03.2024

3. https://www.isaps.org/media/razfvmsk/isaps-global-survey-2024.pdf, letzter Zugriff 27.12.2025
4. https://www.fda.gov/medical-devices/breast-implants/medical-device-reports-breast-implant-associated-anaplastic-

large-cell-lymphomaletzter Zugriff 27.12.2025
5. Santanelli di Pompeo F, Clemens MW, Paolini G, Firmani G, Panagiotakos D, Sorotos M. Epidemiology of Breast Implant-

Associated Anaplastic Large Cell Lymphoma in the United States: A Systematic Review. Aesthet Surg J. 2023 Dec 
14;44(1):NP32-NP40.

6. https://www.plasticsurgery.org/for-medical-professionals/health-policy/bia-alcl-physician-resources, last access 
27.12.2025

7. Correction to: Epidemiology of Breast Implant-Associated Anaplastic Large Cell Lymphoma in the United States: A 
Systematic Review. Aesthet Surg J. 2023 Oct 9:sjad324. 
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Breast implant-associated anaplastic 
large cell lymphoma (BIA-ALCL)

§ Peripheral non-Hodgkin's T-cell lymphoma arising around a textured breast implant or in a patient with a history of a textured 
surface device

§ Number of global cases reported as MDR (medical device regulation) to the FDA by 30.06.2024: 1,380 with 64 deaths. From the 
40 cases of the category Implant Surface Smooth, there is one case of smooth implants and no known textured implant. 

§ Number of global cases reported by the American Society of Plastic Surgeons (ASPS) by 27.12.2025: 1,618 
§ Approximately 35,000,000 implant carriers worldwide

(According to a survey by the International Society of Aesthetic Plastic Surgeons (ISAPS) 2024: 1,658,615 augmentations 
worldwide were performed)

§ Prevalence and incidence vary greatly, as the number of women with implants can only be estimated
§ 30.54/10,000 for textured implants (1 case per 3,274 implanted patients) and 6.70/100,000 for implants any type (1 

case per 14,925 implanted patients)
§ The current lifetime risk ranges between 1:355 and 1:86,029 patients with textured implants 
§ Time interval between last implantation and lymphoma diagnosis: 8 years (median)
§ 5-year-OS 89-92%
§ Clinical presentation

• Frequently periprosthetic seroma, breast asymmetry
• in rarer cases tumor, regional lymphadenopathy, skin rash and/or capsular contracture

§ Tumor cells are CD30-positive / ALK-negative
§ Obligation to notify the BfArM as SAE according to §3 MPSV*

* Germany: BfArM https://www.bfarm.de/SharedDocs/Formulare/DE/Medizinprodukte/BIA-ALCL-Meldung.html



8. McCarthy CM, Roberts J, Mullen E, et al. Patient Registry and Outcomes for Breast Implants and Anaplastic Large Cell 
Lymphoma Etiology and Epidemiology (PROFILE): Updated Report 2012-2020. Plast Reconstr Surg. 2023 Oct 
1;152(4S):16S-24S.

9. Wang Y, Zhang Q, Tan Y et al. Current Progress in Breast Implant-Associated Anaplastic Large Cell Lymphoma. Front 
Oncol. 2022 Jan 6;11:785887.

10. Santanelli di Pompeo F, Clemens MW, Atlan M et al. 2022 Practice Recommendation Updates From the World 
Consensus Conference on BIA-ALCL. Aesthet Surg J. 2022 Oct 13;42(11):1262-1278. 

11. Turton P, El-Sharkawi D, Lyburn I et aL. UK Guidelines on the Diagnosis and Treatment of Breast Implant-Associated 
Anaplastic Large Cell Lymphoma on behalf of the Medicines and Healthcare products Regulatory Agency Plastic, 
Reconstructive and Aesthetic Surgery Expert Advisory Group. Br J Haematol. 2021 Feb;192(3):444-458.

12. Loch-Wilkinson A, Beath KJ, Magnusson MR et al. Breast Implant-Associated Anaplastic Large Cell Lymphoma in 
Australia: A Longitudinal Study of Implant and Other Related Risk Factors. Aesthet Surg J. 2020 Jul 13;40(8):838-846.

13. Cordeiro PG, Ghione P, Ni A, et al. Risk of breast implant associated anaplastic large cell lymphoma (BIA-ALCL) in a 
cohort of 3546 women prospectively followed long term after reconstruction with textured breast implants. J Plast
Reconstr Aesthet Surg. 2020 May;73(5):841-846. 

14. Collett DJ, Rakhorst H, Lennox P et al. Current Risk Estimate of Breast Implant-Associated Anaplastic Large Cell 
Lymphoma in Textured Breast Implants. Plast Reconstr Surg. 2019 Mar;143(3S A Review of Breast Implant-Associated 
Anaplastic Large Cell Lymphoma):30S-40S. 

15. Clemens MW, Jacobsen ED, Horwitz SM. 2019 NCCN Consensus Guidelines on the Diagnosis and Treatment 
of BreastImplant-Associated Anaplastic Large Cell Lymphoma (BIA-ALCL). Aesthet Surg J. 2019 Jan 31;39(Suppl_1):S3-
S13. 

16. Quesada AE, Medeiros LJ, Clemens MW et al. Breast implant-associated anaplastic large cell lymphoma: a review. Mod 
Pathol. 2019 Feb;32(2):166-188. 

17. de Boer M, van Leeuwen FE, Hauptmann M et al. Breast Implants and the Risk of Anaplastic Large-Cell Lymphoma in 
the Breast. JAMA Oncol. 2018 Mar 1;4(3):335-341.

18. Kricheldorff J, Fallenberg EM, Solbach C et al. Breast Implant-Associated Lymphoma. Dtsch Arztebl Int. 



2018;115(38):628-635. 
19. Leberfinger AN, Behar BJ, Williams NC et al.  Breast Implant-Associated Anaplastic Large Cell Lymphoma: A Systematic 

Review. JAMA Surg. 2017 Dec 1;152(12):1161-1168.
20. Doren EL, Miranda RN, Selber JC et al. U.S. Epidemiology of Breast Implant- Associated Anaplastic Large Cell 

Lymphoma. Plast Reconstr Surg. 2017 May;139(5):1042-1050.
21. Blohmer JU, Sinn HP. Zum möglichen Zusammenhang von Brustsilikonimplantatenn und dem Auftreten von 

Lymphomen. 243rd Statement by the German Society of Gynecology and Obstetrics (DGGG) in Response to the call for 
Data on the Safety of PIP Silicone Breast Implants and the Possible Association between Breast Implants and ALCL by 
the Scientific Committee on Health, Environmental and Emerging Risks (SCHEER) of the European Commission. 
Geburtshilfe Frauenheilkd  2017; 77(06):617

22. Gidengil CA, Predmore Z, Mattke S et al. Breast implant-associated anaplastic large cell lymphoma: a systematic review. 
Plast Reconstr Surg. 2015 Mar;135(3):713-720.

23. Rupani A, Frame JD, Kamel D. Lymphomas Associated with Breast Implants: A Review of the Literature. Aesthet Surg J. 
2015 Jul;35(5):533-44

24. Clemens MW and Miranda RN. Commentary on: Lymphomas Associated With Breast Implants: A Review of the 
Literature. Aesthetic Surgery Journal 2015;35(5), 545–547. 

25. Kim, B., Predmore, Z. S., Mattke, S., et al. Breast Implant-associated Anaplastic Large Cell Lymphoma: Updated Results 
from a Structured Expert Consultation Process. Plast Reconstr Surg Glob Open. 2015 Feb 6;3(1):e296.

26. Clemens MW, Myckatyn TM, Di Napoli A, et al. American Association of Plastic Surgeons Consensus on Breast Implant-
Associated Anaplastic Large-Cell Lymphoma. Plast Reconstr Surg. 2024 Sep 1;154(3):473-483. 

Systematic review (prevalence)
1. Ward JA, Calderbank T, Tang CC, et al. Estimating the prevalence of Breast Implant Associated Anaplastic Large Cell 

Lymphoma (BIA-ALCL) - a systematic review. Plast Reconstr Surg. 2024 Sep 23.

Meta-analysis/Sytematic review

1. Elameen AM, AlMarakby MA, Atta TI, Dahy AA. The Risk of Breast Implant-Associated Anaplastic Large Cell



Lymphoma; A Systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2024 May 9. doi: 10.1007/s00266-024-
03956-9. Online ahead of print.PMID: 38724638

2. Ward JA, Calderbank T, Tang CC, et al. Estimating the Prevalence of Breast Implant-Associated Anaplastic Large-Cell 
Lymphoma: A Systematic Review. Plast Reconstr Surg. 2025 Apr 1;155(4):660e-669e. 

3. Badri D, Copertino N. Breast Implant Capsule-Associated Squamous Cell Carcinoma: A Systematic Review and Case 
Presentation. Aesthetic Plast Surg. 2024 Jun;48(12):2287-2293.

4. Muntean M, Ilies RA, Pop IC, et al. Unveiling the Controversy: A Literature Review on the Link Between Textured 
Implants and Breast Implant-Associated Anaplastic Large Cell Lymphoma (BIA-ALCL). J Clin Med. 2025 Jun 
1;14(11):3902. 

Expert consensus 2025

1. Sorotos M, Ahčan U, Athanasopoulos E, et al. 2024 EURAPS Expert Consensus on breast implant associated-anaplastic 
large cell lymphoma. J Plast Reconstr Aesthet Surg. 2025 Nov;110:269-290. 
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2. Vorstenbosch J, Chu JJ, Ariyan CE, McCarthy CM, Disa JJ, Nelson JA. Clinical Implications and Management of Non-BIA-

ALCL Breast Implant Capsular Pathology. Plast Reconstr Surg. 2023 Jan 1;151(1):20e-30e.
3. Lillemoe HA, Miranda RN, Nastoupil LJ et al. Clinical Manifestations and Surgical Management of Breast Implant-

Associated Anaplastic Large Cell Lymphoma: Beyond the NCCN Guidelines. Ann Surg Oncol. 2022 Sep;29(9):5722-
5729. 

4. Turton P, El-Sharkawi D, Lyburn I et al. UK Guidelines on the Diagnosis and Treatment of Breast Implant-Associated 
Anaplastic Large Cell Lymphoma (BIA-ALCL) on behalf of the Medicines and Healthcare products Regulatory Agency 
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BIA-ALCL – Diagnostik 
Oxford

LoE GR AGO

§ Sonographie (Abklärung neu aufgetretener Serome 
1 Jahr nach Implantateinlage, Herdbefunden, Axilla-LK

3a D ++

§ Zytologie bei Spätserom
§ Untersuchung von mind. 50 ml
§ komplette Aufarbeitung inkl.  BIA-ALCL spezifische Diagnostik (CD 30+)                      
§ Flowzytometrie (T-Zell-Klon)

3a D ++

§ Stanzbiopsie bei soliden Herdbefunden 3a D ++

§ Mamma-MRT bei Bestätigung der Diagnose 3a D ++

§ Staging (PET-CT, alternativ CT [Hals bis Becken]) 3a D ++

§ Lymphomdiagnostik am Resektat und histologisches Staging 3a D ++

§ Dokumentation des Implantates in Register* 5 D ++

* https://www.bfarm.de/SharedDocs/Formulare/DE/Medizinprodukte/BIA-ALCL-Meldung.html
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the ALK-Negative Anaplastic Large-Cell Type. Clinical Implications of Peri-Implant Breast Seroma Cytological Reporting. 
Diagn Cytopathol. 2016 Jul;44(7):623-7. 
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Expert consensus 2025
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BIA-ALCL – Therapie
Oxford

LoE GR AGO

§ Vorstellung im interdisziplinären Tumorboard (inkl. Lymphomspezialist) 5 D ++

§ Implantatentfernung und vollständige Kapsulektomie
einschließlich Tumorentfernung

3a C ++

§ Kontralaterale Implantatentfernung und Kapsulektomie bei 
Implantateinlage bds. (4-6 % bilaterale BIA-ALCL)

4 D +/-

§ Entfernung suspekter Lymphknoten, keine routinemäßige Sentinel-
Lymphknoten-Exzision oder Axilladissektion

4 D ++

§ Stadienabhängige lymphomspezifische Systemtherapie 4 D +

§ Radiotherapie bei nicht resektablen Tumoren oder R1 5 D +/-
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BIA-ALCL Treatment Pathways

BIA-ALCL
confirmed

Referral to
experienced

breast cancer 
center

En-bloc 
capsulectomy and  
complete excision 

(mass)

Stage I: No further 
treatment

Clinical follow-up 
(ultrasound / CT 

scan) 3-6 m for 2 y, 
afterwards for 5 y

Indeterminate
PET-CT & 

breast MRI
+/- other breast
+/- axilla biopsy 

(SNB not recommended)

Stage II-IV:
Consider adjuvant 

treatment

PET-CT if
symptomatic

Negative for 
BIA-ALCL

Outcome Workup

Clinical suspicion 
remains

Chemo-
immunotherapy

Surgery Adjuvant Therapy Follow-up

Treatment of 
infection / benign seroma 
(serial aspiration, implant 

exchange with 
capsulectomy)

Options: Further imaging 
US / MRI / Repeat biopsy, 

Tertiary referral

Routine bloods
(+/- bone marrow bx)

MTD Discussion

Consider diagnostic 
capsulectomy

Radiotherapy for 
positive margins / 

irresectable  thoracic 
wall infiltration but 

N0/M0

Histological Staging 
(Clemens et al. 2016)

MTD 
Discussion

Treatment as per 
systemic ALCL regimes

24-36 Gy in 15 
fractionsReports to  BfArM 

(Germany), 
manufacturers, PROFILE 

registry (USA); 
MedWatch (FDA)
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03956-9. Online ahead of print.PMID: 38724638
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3. Royal College of Surgeons in Ireland: Clinical Guidance on the Diagnosis and Treatment of Breast Implant Associated - 
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Systematic review
1. Ward JA, Calderbank T, Tang CC, et al. Estimating the prevalence of Breast Implant Associated Anaplastic Large Cell 

Lymphoma (BIA-ALCL) - a systematic review. Plast Reconstr Surg. 2024 Sep 23.

Meta-analysis
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Lymphoma; A Systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2024 May 9. doi: 10.1007/s00266-024-
03956-9. Online ahead of print.PMID: 38724638.
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TNM Staging of BIA-ALCL
TNM-

Kategorie
Definition

Tumor extent
(cT/pT)

T1 Confined to seroma or a layer on 
luminal side of capsule

T2 Early capsule infiltration

T3 Cell aggregates or sheets infiltrating 
the capsule

T4 Lymphoma infiltrates beyond the 
capsule

Regional lymph 
nodes (cN/pN)

N0 No lymph node involvement

N1 One regional lymph node positive

N2 Multiple regional lymph nodes 
positive

Metastasis
(cM/pM)

M0 No distant spread

M1 Spread to other organs or distant 
sites

Stage Definition

IA T1 N0 M0

IB T2 N0 M0

IC T3 N0 M0

IIA T4 N0 M0

IIB T1-3 N1 M0

III T4 N1-2 M0

IV T any N any M1
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Breast Implant Capsule-Associated
Squamous Cell Carcinoma

§ By March 22, 2023, the FDA had reported 19 cases of BIA-SCC; 30 cases were described up to 11/2023 
(Aesthet Surg J. 2024;44(7):757-768)

§ BIA-SCC occurred approximately 7 to 42 years after initial implant placement (median time 18 years) in 
aesthetic and reconstructive cases

§ BIA-SCC was located in the capsule around the breast implant, often in the posterior aspect
§ There is not a consistent type of implant (textured vs. smooth), content (silicone vs. saline), or location 

(subglandular vs. retropectoral) that is associated with BIA-SCC
§ Prevalence 0,61/100,000, lifetime risk 1:164,884
§ Periprosthetic fluid should be sent for CK5/6 and p63, should be rich in keratin and cytology should display 

abnormal squamous cells
§ Initial presentation with breast pain, erythema and swelling
§ Overall poorer prognosis

§ 7/21 cases had recurrent cancer within 12 months after definitive resection
§ in a review of 18 cases the estimated 12-month mortality rate was 23.8% (calculated from 10 cases 

with survival data reported)
§ In this limited cohort it is difficult to ascribe prognostic factors, but extracapsular extension does appear to 

be a concerning finding.

https://www.fda.gov/medical-devices/safety-communications/update-reports-squamous-cell-carcinoma-scc-capsule-around-breast-implants-fda-safety-communication
https://www.fda.gov/medical-devices/safety-communications/update-reports-squamous-cell-carcinoma-scc-capsule-around-breast-implants-fda-safety-communication
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10. Alikhan MB, Nassar A, Mansoor I. Squamous metaplasia on the breast implant capsule. Int J Surg Pathol. 2010 

Dec;18(6):570-4. 
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Nov;29(5):425-9; discussion 429-32. 
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5. Bird GR, Niessen FB. The effect of explantation on systemic disease symptoms and quality of life in patients with breast 
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Systemic Symptoms Associated with Breast Implants = SSBI
Breast Implant Illness (BII); Autoimmune syndrome induced by adjuvants (ASIA); Shoenfeld’s

syndrome; Silicone implant incompatibility syndrome (SIIS); 

§ Summarize a variety of systemic symptoms that have been reported by some women following reconstruction 
or augmentation with breast implants, independent of the type of implant, filling, shape or surface 
characteristics, with an onset anywhere from immediately after implantation to years later

§ The most frequent systemic symptoms reported in the FDA MDR database (sorted by frequency more to less 
common) by 02.06.2025:

> 40% Fatigue
> 30% Joint pain
> 20% Anxiety
> 20% Brain fog, Autoimmune diseases, Hair loss
10-20% Depression, Rash, Headache, Weight changes

§ Currently SSBI are not recognized as a formal medical diagnosis
§ SSBI remain a diagnosis of exclusion, there are no specific tests or defined criteria to characterize it
§ Any persistent symptoms reported by patients with breast implants should be evaluated for other medical 

diseases prior to consider implant removal surgery
§ More patients with “cosmetic” vs. “reconstructive” reasons (cosmetic, 3864/4109 [94.0%] vs. reconstruction, 

245/4109 [5.96%]; p < 0.001) experience BII symptoms
§ Breast implant explantation can show significant improvement of systemic complaints as well as improvement 

of overall quality of life
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Kabir R et al. Breast Implant Illness as a Clinical Entity: A Systematic Review 
of the Literature. Aesthet Surg J. 2024 Aug 20;44(9):NP629-NP636

Fifteen studies of 2572 patients reported implant explantation
status, with 72.4% of the patients (1,861/2,572; 72.4%) choosing to
remove their implants:

Implant removal status and patient outcome

Explantation status

Implant removed 1,861 (1,861/2,572; 72.4%)

Implant removal with total 
capsulectomy

(1,000/1,861; 53.7%)

Symptom improvement 658 (658/788; 83.5%)

Imlant to explant time (years) 13.1 (6.58)
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§ Despite an increase of BIA-ALCL in association with textured 
implants the use of textured implants is still permitted!

„For the moment, textured implants can safely continue to be used with patient's fully informed 
consent, and that women that have these type of implants already in place don't need to remove or 
substitute them, which would undoubtedly cause harm to many tens of thousands of women, to 
prevent an exceptionally rare, largely curable and currently poorly understood disease."

BIA-ALCL – EUSOMA-Recommendation
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Implantatloge, Netze und ADMs mit Implantat-
rekonstruktion- Endpunkt QoL / Komplikationen

Oxford

LoE GR AGO

§ Kein signifikanter Unterschied zwischen prä- und 
subpektoraler Implantatloge (Komplikationsrate)

2b B

§ Azelluläre Dermis (ADM)

§ subpektoral 1b A +/-
§ präpektoral 2b B +/-

§ Synthetische Netze

§ subpektoral 2a B +/-
§ präpektoral 2b B +/-

§ Weniger Komplikationen bei synthetischen Netzen im 
Vergleich zu ADMs
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AFG (autologous fat grafting)

Oxford

LoE GR AGO

§ AFG

§ nach Mastektomie und Radiatio und vor Rekonstruktion 2b B +/-

§ nach Mastektomie und nach Rekonstruktion 2a B +
§ nach brusterhaltender Therapie 2a B +

§ nach autologer Brustrekonstruktion 2a B +

§ als alleinige Technik zur Brustrekonstruktion  1b B +
§ Mit Stammzellen angereichertes AFG

vs. ohne Stammzellen
2a B +/-

§ Mit Eigenblut angereichertes autologes AFG vs. ohne 2a B +/-

§ Onkologische Sicherheit nach Mammakarzinom inkl. BRCAmt 
gegeben 

2a B
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Piatkowski AA et al. Effect of Total Breast Reconstruction with AFG Using 
an Expansion Device vs. Implants on Quality of Life among Patients with 

Breast Cancer - a Randomized Controlled Trial, JAMA Surg 2023

Piatkowski AA et al., Effect of Total Breast Reconstruction With Autologous Fat Transfer Using an Expansion Device vs Implants on Quality of Life 
Among Patients With Breast Cancer - a randomized controlled trial, JAMA Surg 2023,158(5):456-464

§ BREAST trial - multicenter, randomized clinical trial with an active control including a 1:1 
allocation ratio.

§ n = 193, 11/2015-11/2021
§ Patients receiving postmastectomy radiotherapy were excluded.
§ The predefined primary outcome was QoL at 12 months after final surgery. This was measured 

by the BREAST-Q questionnaire.
§ 193 patients (mean [SD] age, 49.2 [10.6] years) 18 years or older who desired breast 

reconstruction were included, 91 patients in the AFG group and 80 in the immediate breast 
reconstruction (IBR) group received the allocated intervention. In total, 64 women in the AFG 
group and 68 women in the IBR group completed follow-up. The BREAST-Q scores were higher 
in the AFG group in all 5 domains and significantly higher in 3: satisfaction with breasts, physical 
well-being: chest, and satisfaction with outcome. QoL change over time was dependent on the 
treatment group in favor of AFG. No differences in oncological serious adverse events were 
found.

§ Higher QoL and an increase in QoL scores over time in the AFT group compared with the IBR 
group. No evidence was found that AFT was unsafe. 
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Gestielte Lappen zur Rekonstruktion

Oxford

LoE GR AGO

§ TRAM, Latissimus-dorsi-Lappen (können muskel-sparend 
präpariert werden)

2a C +

§ Delayed-TRAM bei Risikopatientinnen 3a B +
§ Ipsilateral gestielter TRAM 2a B +
§ Omentum Flap (unilateral) 3a B +/-
§ Radiotherapie:

§ Brustrekonstruktion nach RT 2a B +

§ Brustrekonstruktion vor RT 2a B +/-

(erhöhte Rate an Fibrosen, Wundheilungsstörungen, Lipoidnekrosen, 
reduziertes ästhetisches Outcome)
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Freie Lappen zur Rekonstruktion

Oxford

LoE GR AGO
§ DIEP (deep inferior epigastric artery perforator) 2a B ++

§ Free gracilis flap (TMG, transverse myocutaneous gracilis, TUG, transversal upper 
gracilis)

3a C +

§ PAP (profunda artery perforator) 2a B +

§ Freier TRAM (transverse rectus abdominis myocutaneus) 2a B +

§ SIEA (superficial inferior epigastric artery) 3a C +/-

§ SCIA (superficial circumflex iliac artery) 3b C +/-

§ Gluteallappen (SGAP [superior gluteal artery perforator] / IGAP [inferior gluteal 
artery perforator], FCI [fasciocutaneous infragluteal])

4 C +/-

§ LAP (lumbar artery perforator) 2a B +/-

Nutzung von ICG*-Angiographie zur Perfusionsbeurteilung 2a B +

* ICG - Indocyaningrün



Profunda Artery Perforator Versus Gracilis Thigh Flap as a Second Choice for Autologous Breast Reconstruction. Ann 
Plast Surg 2023 May 1;90(5S Suppl 3):S256-S267

8. Chan SY, Kuo WL, Cheong DCF et al. Small flaps in microsurgical breast reconstruction: Selection between the profunda 
artery perforator and small deep inferior epigastric artery perforator flaps and associated outcomes and complications. 
Microsurgery 2023

9. Xing J, Jia Z, Xu Y et al. A Bayesian Network Meta-Analysis of Complications Related to Breast Reconstruction Using 
Different Skin Flaps After Breast Cancer Surgery. Aesthetic Plast Surg. 2022 Aug;46(4):1525-1541

10. Heiman AJ, Gabbireddy SR, Kotamarti VS et al. A Meta-Analysis of Autologous Microsurgical Breast Reconstruction and 
Timing of Adjuvant Radiation Therapy Meta-Analysis J Reconstr Microsurg. 2021 May;37(4):336-345

11. Liew B, Southall C, Kanapathy M et al. Does post-mastectomy radiation therapy worsen outcomes in immediate 
autologous breast flap reconstruction? A systematic review and meta-analysis. Meta-Analysis J Plast Reconstr Aesthet 
Surg. 2021 Dec;74(12):3260-3280

12. Shash H, Al-Halabi B, Aldekhayel S et al. Laparoscopic Harvesting of Omental Flaps for Breast Reconstruction-A Review 
of the Literature and Outcome Analysis. Plast Surg (Oakv). 2018 May;26(2):126-133

13. Nguyen DH, Rochlin DH, Deptula PL et al. A Novel Fat-Augmented Omentum-Based Construct for Unilateral and 
Bilateral Free-Flap Breast Reconstruction in Underweight and Normal Weight Women Receiving Nipple or Skin-Sparing 
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4. Eltahir Y, Krabbe-Timmerman IS, Sadok N et al. Outcome of Quality of Life for Women Undergoing Autologous versus 
Alloplastic Breast Reconstruction following Mastectomy: A Systematic Review and Meta-Analysis. Plast Reconstr Surg. 
2020 May;145(5):1109-1123

5. AWMF Leitlinien: S3-LL. Brustrekonstruktion mit Eigengewebe. Registernummer 015 – 075, Stand: 01.04.2015 , gültig 
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Gestielter vs. freier Gewebetransfer

Oxford

LoE GR AGO

§ Muskelsparende Techniken und sorgfältiger 
Verschluss der Bauchdecke führen zu niedrigen 
Komplikationsraten unabhängig von der ver-
wendeten Methode

2a A ++

§ Autologer Gewebetransfer von der Bauchdecke
     hat die höchste Zufriedenheitsrate (PROM)

§ Morbidität der Spenderregion (z. B. reduzierte 
Muskelfunktion) kann bei allen Lappentechniken 
auftreten
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Haut- / Nippel-sparende Mastektomie (SSM / NSM) 
und Rekonstruktion

* ICG = Indocyaningrün

Oxford

LoE GR AGO
§ Hautsparende Mastektomie (SSM / NSM)

§ Sicher (gleiche Rezidivrate wie bei Mastektomie bei geeigneter Pat.auswahl) 2a B ++

§ Höhere Lebensqualität für Patientin 2b B ++

§ Erhalt des Mamillen-Areola-Komplex unter 
bestimmten Bedingungen 

2b B ++

§ Möglich nach Mastopexie / Reduktionsplastik 4 C ++

§ Nutzung von ICG* zur Vorhersage von Nekrosen 1b B +

§ Zugänge / Techniken
§ Periareolär 

§ Hemi-periareolär mit / ohne medialer / lateraler Erweiterung 

§ Reduktionsschnittbild: „inverses T“ oder vertikal

§ Inferior-lateraler Zugang / Inframammärfalte
§ Niedrigste Inzidenz von Komplikationen 2b B +

§ Minimal-invasive Techniken (endoskopisch / roboter-assistiert) 2b B +/-



2046
8. Headon HL, Kasem A, Mokbel K. The Oncological Safety of Nipple-Sparing Mastectomy: A Systematic Review of the 

Literature with a Pooled Analysis of 12,358 Procedures. Arch Plast Surg. 2016; 43(4):328-38
9. Lauritzen E, Damsgaard TE. Use of Indocyanine Green Angiography decreases the risk of complications in autologous- 

and implant-based breast reconstruction: A systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2021 
Aug;74(8):1703-1717

10. Pruimboom T, Schols RM, Van Kuijk SM et al. Indocyanine green angiography for preventing postoperative mastectomy 
skin flap necrosis in immediate breast reconstruction. Cochrane Database Syst Rev. 2020 Apr 22;4(4):CD013280

NSM and oncological safety
1. Spillane S, Baker C, Lippey J. Therapeutic nipple-sparing mastectomy: a scoping review of oncologic safety and 

predictive factors for in-breast recurrence. ANZ J Surg. 2024 Dec 10. doi: 10.1111/ans.19343. Online ahead of 
print.PMID: 39659115.

ICG
1. Manasyan A, Stoneburner J, Wolfe EM, et al. Intraoperative Indocyanine Green Angiography Use for Perfusion 

Assessment in Immediate Breast Reconstruction Is Associated With Reduced Reoperation and Takeback. J Surg Res. 
2025 Nov;315:376-380 

Minimal-invasive:
1. Filipe MD, de Bock E, Postma EL, et al.Robotic nipple-sparing mastectomy complication rate compared to 

traditional nipple-sparing mastectomy: a systematic review and meta-analysis. J Robot Surg. 2022 Apr;16(2):265-272. 
2. Burns HR, McCarter JH, King BW, et al. Robotic Assisted Nipple Sparing Mastectomy. Semin Plast Surg. 2023 Jul 

17;37(3):176-183. 
3. Xu X, Gao X, Pan C, et al. S. Postoperative outcomes of minimally invasive versus conventional nipple-

sparingmastectomy with prosthesis breast reconstruction in breast cancer: a meta-analysis. J Robot Surg. 2024 Jun 
29;18(1):274

4. Lai HW, Chen DR, Liu LC, et al. Robotic Versus Conventional or Endoscopic-assisted Nipple-sparing Mastectomy and 
Immediate Prosthesis Breast Reconstruction in the Management of Breast Cancer: A Prospectively Designed 



Multicenter Trial Comparing Clinical Outcomes, Medical Cost, and Patient-reported Outcomes (RCENSM-P). Ann Surg. 
2024 Jan 1;279(1):138-146. 

5. Kuo WL, Huang JJ, Chu CH, et al. Comparative analysis of oncological and surgical outcomes of robotic versus 
conventional mastectomy for breast cancer. Eur J Surg Oncol. 2025 May;51(5):109622. 

6. An N, Wang W, Dai D, et al. Comparison of robotic, conventional, and endoscopic nipple-sparingmastectomy with 
immediate prosthetic breast reconstruction for breast cancer: A systematic review and meta-analysis. Biomol Biomed. 
2025 Jul 31;25(8):1737-1750. 

Consensus paper
1. Ryu JM, Mok CW, Toesca A, Lai HW, Kuo WL, Cheng FT, Song SY, Johnson J, Shin H, Park HS. Consensus Statement 

on Robotic Nipple Sparing Mastectomy Expert Panel. J Breast Cancer. 2025 Jun;28(3):180-192. 



Consensus paper
1. Ryu JM, Mok CW, Toesca A, et al. Consensus Statement on Robotic Nipple Sparing Mastectomy Expert Panel. J Breast 

Cancer. 2025 Jun;28(3):180-192. 
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§ Indication: ≤ cT2, cN0, ≤ cup C, tumor-cutis distance > 5 mm
§ In selected cases according to NACT for tumors up to ≤ cT2, cN1, cN2 with good 

response

§ Contraindication: nipple-areolar complex infiltration, T4 tumor, inflammatory 
carcinoma, pronounced ptosis

§ Lower overall complication rate vs. conventional
§ Reduced nipple areolar complex necrosis rate

§ If a suitable patient is selected:
§ Similar recurrence rate to mastectomy
§ Improved patient-reported-outcome vs. conventional

Robotic / Endoscopic NSM and Implant Reconstruction
Consensus 2025, Ryu JM et al., J Breast Cancer 2025



1. Awadeen A, Fareed M, Elameen AM et al. The Impact of Postmastectomy Radiation Therapy on the Outcomes of 
Prepectoral Implant-Based Breast Reconstruction: A Systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2022 
Jul 25

2. Zugasti A, Hontanilla B. The Impact of Adjuvant Radiotherapy on Immediate Implant-based Breast Reconstruction 
Surgical and Satisfaction Outcomes: A Systematic Review and Meta-analysis. Plast Reconstr Surg Glob Open. 2021 Nov 
5;9(11):e3910 

3. Liew B, Southall C, Kanapathy M et al. Does post-mastectomy radiation therapy worsen outcomes in immediate 
autologous breast flap reconstruction? A systematic review and meta-analysis. Meta-Analysis J Plast Reconstr Aesthet
Surg. 2021 Dec;74(12):3260-3280

4. Magill LJ, Robertson FP, Jell G et al. Determining the outcomes of post-mastectomy radiation therapy delivered to the 
definitive implant in patients undergoing one- and two-stage implant-based breast reconstruction: A systematic 
review and meta-analysis. J Plast Reconstr Aesthet Surg. 2017 Oct;70(10):1329-1335

5. Sewart E, Turner NL, Conroy EJ et al. iBRA Steering Group and the Breast Reconstruction Research Collaborative: The 
Impact of Radiotherapy on Patient-reported Outcomes of Immediate Implant-based Breast Reconstruction With and 
Without Mesh. Ann Surg. 2022 May 1;275(5):992-1001
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Mastectomy + Reconstruction 
Risk of Complications with the Addition of Radiotherapy

Autologous reconstruction Implant-based reconstruction
Endpoint Risk Ratio with 

addition of  
radiotherapy 
(95%-CI)

Endpoint Risk Ratio with 
addition of 
radiotherapy 
(95%-CI)

Wound infection 1.14 (NA) Wound infection 2.49 (1.43,4.35)
Secondary surgery 1.62 (1.06, 2.48) Secondary surgery 1.64 (1.17-2.31)
Reconstructive failure 0.80 (NA) Reconstructive failure 2.89 (1.30,6.39)
Volume loss 8.16 (4.26,15.63)
Fat necrosis 1.91 (1.45, 2.52)

Capsular contracture 5.17 (1.93,13.80)
ME skin flap nekrosis 1.62 (1.27, 2.08)
Implant extrusion 3.44 (2.18, 5.43)

Further risks of autologous reconstruction:
Distorsion of breast shape, fibrosis, vascular complications.
Autologous reconstruction is favored in terms of patient satisfaction and and assessment of the aesthetic outcome. 
NA: not available



6. de Boniface J, Coudé Adam H, Frisell A et al. Long-term outcomes of implant-based immediate breast reconstruction 
with and without radiotherapy: a population-based study. Brit J Surg 2022; 109: 11: 1107–1115

7. Reinders FCJ, Young-Afat DA, Batenburg MCT et al. Higher reconstruction failure and less patient-reported satisfaction 
after post mastectomy radiotherapy with immediate implant-based breast reconstruction compared to immediate 
autologous breast reconstruction. Breast Cancer. 2020 May;27(3):435-444

8. Heiman AJ, Gabbireddy SR, Kotamarti VS et al. A Meta-Analysis of Autologous Microsurgical Breast Reconstruction and 
Timing of Adjuvant Radiation Therapy. J Reconstr Microsurg. 2021 ;37(4):336-345

9. Thiruchelvam PTR, Leff DR, Godden AR et al. PRADA Trial Management Group. Primary radiotherapy and deep inferior 
epigastric perforator flap reconstruction for patients with breast cancer (PRADA): a multicentre, prospective, non-
randomised, feasibility study. Lancet Oncol. 2022 May;23(5):682-690

10. Tramm T, Kaidar-Person O. Optimising post-operative radiation therapy after oncoplastic and reconstructive 
procedures. Breast. 2023;69:366-374

11. Kaidar-Person O, Vrou Offersen B, Hol S et al. ESTRO ACROP consensus guideline for target volume delineation in the 
setting of postmastectomy radiation therapy after implant-based immediate reconstruction for early stage breast 
cancer. Radiother Oncol. 2019;137:159-166

12. Chen Y, Li G. Safety and Effectiveness of Autologous Fat Grafting after Breast Radiotherapy: A Systematic Review and 
Meta-Analysis. Plast Reconstr Surg. 2021;147(1):1-10

13. Jagsi R, Momoh AO, Qi J et al. Impact of Radiotherapy on Complications and Patient-Reported Outcomes After Breast 
Reconstruction. J Natl Cancer Inst. 2018;110(2):157–65

14. Ricci JA, Epstein S, Momoh AO et al. A meta-analysis of implant-based breast reconstruction and timing of adjuvant 
radiation therapy. J Surg Res. 2017 Oct;218:108-116

15. Magill LJ, Robertson FP, Jell G, Mosahebi A, Keshtgar M. Determining the outcomes of post-mastectomy radiation 
therapy delivered to the definitive implant in patients undergoing one- and two-stage implant-based breast 
reconstruction: A systematic review and meta-analysis. J Plast Reconstr Aesthet Surg.;70(10):1329-1335

16. Zugasti A, Hontanilla B. The Impact of Adjuvant Radiotherapy on Immediate Implant-based Breast Reconstruction 
Surgical and Satisfaction Outcomes: A Systematic Review and Meta-analysis. Plast Reconstr Surg Glob Open. 2021 Nov 



5;9(11):e3910
17. Parmeshwar N, Knox JA, Piper ML. Evaluation of Pre-Pectoral Direct-to-Implant Breast Reconstruction with Post-

Mastectomy Radiation: A Systematic Review and Meta-Analysis. J Clin Med. 2025 Jul 15;14(14):5004. 



Povidone-Iodine:
1. Dang T, Yim N, Tummala S et al. Povidone-Iodine versus antibiotic irrigation in breast implant surgery: Revival of the 

ideal solution. J Plast Reconstr Aesthet Surg. 2020 Feb;73(2):391-407
2. Yalanis GC, Liu EW, Cheng HT. Efficacy and Safety of Povidone-Iodine Irrigation in Reducing the Risk of Capsular 

Contracture in Aesthetic Breast Augmentation: A Systematic Review and Meta-Analysis. Plast Reconstr Surg. 2015 
Oct;136(4):687-98

3. Banerjee S, Featherstone R. Povidone-Iodine for Breast Implant Surgery: A Review of Clinical Effectiveness and 
Guidelines [Internet]. Ottawa (ON): Canadian Agency for Drugs and Technologies in Health; 2019 May 16

4. Swanson E. A Rebuttal of Antibiotic Irrigation as a Method to Reduce Risk of Capsular Contracture and Breast Implant-
Associated Anaplastic Large-Cell Lymphoma. Ann Plast Surg. 2020 Nov;85(5):461-463

5. Drinane JJ, Chowdhry T, Pham TH et al. Examining the Role of Antimicrobial Irrigation and Capsular Contracture: A 
Systematic Review and Meta-analysis. Ann Plast Surg. 2017 Jul;79(1):107-114

Topical antibiotic irrigation:
1. Samargandi OA, Jokhadar N, Al Youha S et al. Antibiotic Irrigation of Pocket for Implant-Based Breast Augmentation to 
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Prävention und Therapie der Kapselfibrose

Oxford
LoE GR AGO

§ Prävention
§ Texturierte Implantate (Cave: Aufklärung BIA-ALCL) 1a A +

§ Azelluläre dermale Matrix (ADM) vs. nil 2a B +

§ Synthetisches Netz vs. nil 3a C +

§ Präferenz einer präpektoralen Implantatloge (bei 
Postmastektomie-Radiatio)

2a B +

§ Lokale Antibiotika / Antiseptika 2a B +

§ PVP (Povidone-Iodine) 2a B +/-

§ Leukotrien-Antagonisten 2a B +/-

§ Brustmassage 3a C - 

§ Operative Interventionen

§ Kapsulektomie 2a B +

§ Kapsulotomie (Cave: Ausschluss BIA-ALCL) 2a B +



Prevent Capsular Contracture: A Systematic Review. Plast Surg (Oakv). 2018 May;26(2):110-119
2. Lynch JM, Sebai ME, Rodriguez-Unda NA et al. Breast Pocket Irrigation with Antibiotic Solution at Implant Insertion: A 

Systematic Review and Meta-Analysis. Aesthetic Plast Surg. 2018 Oct;42(5):1179-1186
3. Swanson E. A Rebuttal of Antibiotic Irrigation as a Method to Reduce Risk of Capsular Contracture and Breast Implant-

Associated Anaplastic Large-Cell Lymphoma. Ann Plast Surg. 2020 Nov;85(5):461-463
4. Drinane JJ, Chowdhry T, Pham TH et al. Examining the Role of Antimicrobial Irrigation and Capsular Contracture: A 

Systematic Review and Meta-analysis. Ann Plast Surg. 2017 Jul;79(1):107-114
5. Frois AO, Harbour PO, Azimi F et al. The Role of Antibiotics in Breast Pocket Irrigation and Implant Immersion: A 

Systematic Review. Plast Reconstr Surg Glob Open. 2018 Sep 14;6(9):e1868

Breast massage:
1. Sood A, Xue EY, Sangiovanni C et al. Breast Massage, Implant Displacement, and Prevention of Capsular Contracture 

After Breast Augmentation With Implants: A Review of the Literature. Eplasty. 2017 Dec 21;17:e41

Textured implants:
1. Han SE, Lee KT, Bang S. Comprehensive Comparison Between Shaped Versus Round Implants for Breast Reconstruction: 

A Systematic Review and Meta-Analysis. Aesthet Surg J. 2021 Jan 1;41(1):34-44
2. Liu X, Zhou L, Pan F et al. Comparison of the postoperative incidence rate of capsular contracture among different 

breast implants: a cumulative meta-analysis. PLoS One. 2015 Feb 13;10(2):e0116071
3. Rocco N, Rispoli C, Moja L et al. Different types of implants for reconstructive breast surgery. Cochrane Database Syst

Rev. 2016 May 16;2016(5):CD010895
4. Barnsley GP, Sigurdson LJ, Barnsley SE. Textured surface breast implants in the prevention of capsular contracture 

among breast augmentation patients: a meta-analysis of randomized controlled trials. Plast Reconstr Surg. 2006 
Jun;117(7):2182-90



Leukotriene antagonists:
1. Wang Y, Tian J, Liu J. Suppressive Effect of Leukotriene Antagonists on Capsular Contracture in Patients Who Underwent 

Breast Surgery with Prosthesis: A Meta-Analysis. Plast Reconstr Surg. 2020 Apr;145(4):901-911
2. Bresnick SD. Prophylactic Leukotriene Inhibitor Therapy for the Reduction of Capsular Contracture in Primary Silicone 

Breast Augmentation: Experience with over 1100 Cases. Plast Reconstr Surg. 2017 Feb; 139(2): 379–385
3. Graf R, Ascenco ASK, da S Freitas R et al. Prevention of Capsular Contracture Using Leukotriene Antagonists. Plast

Reconstr Surg. 2015 Nov;136(5):592e-6e 
4. Daronch OT, Neto AAP, Viterbo F. Non-surgical Treatment and Prophylaxis of Capsular Contracture in Mammary 

Implants: A Systematic Review of Literature. Aesthetic Plast Surg. 2025 Aug;49(15):4295-4303 

Capsulectomy and capsulotomy:
1. Safran T, Nepon H, Chu CK, Winocour S, Murphy AM, Davison PG, Dionisopolos T, Vorstenbosch J. Current Concepts 

in Capsular Contracture: Pathophysiology, Prevention, and Management. Semin Plast Surg. 2021 Aug;35(3):189-197
2. Swanson E. Open capsulotomy: an effective but overlooked treatment for capsular contracture after breast 

augmentation. Plast Reconstr Surg Glob Open. 2016, 4:1096
3. Xu HH, Abi-Rafeh J, Davison P et al. Complications of Aesthetic and Reconstructive Breast Implant Capsulectomy: An 

Analysis of 7486 Patients Using Nationwide Outcomes Data. Aesthet Surg J. 2024 Aug 20;44(9):936-945. doi: 
10.1093/asj/sjae068.PMID: 38518757

Pre- vs. subpectoral implant position and post-mastectomy radiation:
1. Kim YH, Yang YJ, Lee DW et al. Prevention of Postoperative Complications by Prepectoral versus Subpectoral 

Breast Reconstruction: A Systematic Review and Meta-Analysis. Plast Reconstr Surg. 2024 Jan 1;153(1):10e-24e
2. Parmeshwar N, Knox JA, Piper ML. Evaluation of Pre-Pectoral Direct-to-Implant Breast Reconstruction with Post-

Mastectomy Radiation: A Systematic Review and Meta-Analysis. J Clin Med. 2025 Jul 15;14(14):5004. 

Systematic review

https://pubmed.ncbi.nlm.nih.gov/37010460/
https://pubmed.ncbi.nlm.nih.gov/37010460/


1. Luvsannyam E, Patel D, Hassan Z, Nukala S, Somagutta MR, Hamid P. Overview of Risk Factors and Prevention 
of Capsular Contracture Following Implant-Based Breast Reconstruction and Cosmetic Surgery: A Systematic Review. 
Cureus. 2020 Sep 9;12(9):e10341. 

ADM:
1. Zhu L, Liu C. Postoperative Complications Following Prepectoral Versus Partial Subpectoral Implant-Based Breast 

Reconstruction Using ADM: A Systematic Review and Meta-analysis. Aesthetic Plast Surg. 2023 Aug;47(4):1260-1273
2. Nolan IT, Farajzadeh MM, Boyd CJ et al. Do we need acellular dermal matrix in prepectoral breast reconstruction? A 

systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2023 Nov;86:251-260
3. Hallberg H, Safnsdottir S, Selvaggi G et al. Benefits and risks with acellular dermal matrix (ADM) and mesh support in 

immediate breast reconstruction: a systematic review and meta-analysis. J Plast Surg Hand Surg. 2018 Jun;52(3):130-
147

4. Masià J; iBAG Working Group. The largest multicentre data collection on prepectoral breast reconstruction: The iBAG
study. J Surg Oncol. 2020 Oct;122(5):848-860

5. Wagner RD, Braun TL, Zhu H et al. A systematic review of complications in prepectoral breast reconstruction. J Plast 
Reconstr Aesthet Surg. 2019 Jul;72(7):1051-1059. 

6. Lee KT, Mun GH. Updated Evidence of Acellular Dermal Matrix Use for Implant-Based Breast Reconstruction: A Meta-
analysis. Ann Surg Oncol. 2016 Feb;23(2):600-10

7. Salzberg CA, Ashikari AY, Berry C et al. Acellular Dermal Matrix-Assisted Direct-to-Implant Breast Reconstruction and 
Capsular Contracture: A 13-Year Experience. Plast Reconstr Surg. 2016 Aug;138(2):329-37

Mesh:
1. Hallberg H, Safnsdottir S, Selvaggi G et al. Benefits and risks with acellular dermal matrix (ADM) and mesh support in 

immediate breast reconstruction: a systematic review and meta-analysis. J Plast Surg Hand Surg. 2018 Jun;52(3):130-
147

2. Zhang T, Ye J, Tian T. Implant Based Breast Reconstruction Using a Titanium-Coated Polypropylene Mesh (TiLOOP® Bra): 
A Systematic Review and Meta-analysis. Aesthetic Plast Surg. 2023 Jul 18



3. DeLong MR, Tandon VJ, Bertrand AA, MacEachern M, Goldberg M, Salibian A, Pusic AL, Festekjian JH, Wilkins EG. 
Review of Outcomes in Prepectoral Prosthetic Breast Reconstruction with and without Surgical Mesh Assistance. Plast 
Reconstr Surg. 2021 Feb 1;147(2):305-315



1. Köpke MB, Wild CM, Schneider M, Pochert N, Schneider F, Sagasser J, Kühn T, Untch M, Hinske C, Reiger M, Traidl-
Hoffmann C, Dannecker C, Jeschke U, Ditsch N. Elderly and Patients with Large Breast Volume Have an Increased Risk 
of Seroma Formation after Mastectomy-Results of the SerMa Pilot Study. Cancers (Basel). 2023 Jul 13;15(14):3606

2. Zhang T, Ye J, Tian T. Implant Based Breast Reconstruction Using a Titanium-Coated Polypropylene Mesh (TiLOOP® 
Bra): A Systematic Review and Meta-analysis. Aesthetic Plast Surg. 2023 

3. Nolan IT, Farajzadeh MM, Boyd CJ et al. Do we need acellular dermal matrix in prepectoral breast reconstruction? A 
systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2023 Nov;86:251-260

4. Jordan SW, Khavanin N, Kim JYS. Seroma in Prosthetic Breast Reconstruction. Plast Reconstr Surg. 2016 Apr. 2016 
Apr;137(4):1104-16

5. Chiu WK, Fracol M, Feld LN et al. Judging an Expander by Its Cover: A Propensity-Matched Analysis of the Impact of 
Tissue Expander Surface Texture on First-Stage Breast Reconstruction Outcomes. Plast Reconstr Surg. 2021 Jan 
1;147(1):1e-6e

6. Avila A, Bartholomew AJ, Sosin M et al. Acute Postoperative Complications in Prepectoral versus Subpectoral 
Reconstruction following Nipple-Sparing Mastectomy. Plast Reconstr Surg. 2020 Dec;146(6):715e-720e
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Seroma after Implant Reconstruction I

* Participation in the SERMA study is recommended. 

Oxford

LoE GR
§ Incidence: approx. 5-10% (2-50%) 2a B

Influencing factors:

§ History of radiation increases risk (RR approx. 3) 2a B
§ Obesity increases risk (e.g. BMI > 30 vs. < 30; RR approx. 3) 2a B
§ Use of ADM increases risk (RR approx. 3) 2a B
§ Use of expander with smooth surface increases risk (RR 

approx. 5)
3b C

§ History of neoadj. chemotherapy does not appear to 
increase risk

2a B

§ Prepectoral approach does not appear to increase risk 2b B



7. Varghese J, Gohari SS, Rizki H et al. A systematic review and meta-analysis on the effect of neoadjuvant chemotherapy 
on complications following immediate breast reconstruction. Breast. 2021 Feb:55:55-62

8. Zhang C, Li J, Wang L, Sun S et al. The effect of neoadjuvant chemotherapy on surgical site wound infection after 
immediate breast reconstruction in patients with breast cancer: A meta-analysis. Int Wound J. 2024 Jan;21(1):e14337.

9. Clark RC, Reese MD, Attalla P et al. A Systematic Review and Meta-Analysis of Synthetic Mesh Outcomes in Alloplastic 
Breast Reconstruction. Aesthet Surg J Open Forum. 2024 Aug 21;6:ojae066.



1. Cazzato V, Scarabosio A, Bottosso S, Rodda A, Vita L, Renzi N, Caputo G, Ramella V, Parodi PC, Papa G. Early Seroma 
Treatment Protocol Based on US-Guided Aspiration in DTI Prepectoral Reconstruction: A Prospective Study. Clin Breast 
Cancer. 2023;23(8):e542-e548

2. Liechti R, van de Wall BJM, Hug U, Fritsche E, Franchi A. Tranexamic Acid Use in Breast Surgery: A Systematic Review 
and Meta-Analysis. Plast Reconstr Surg. 2023;151(5):949-957

3. Weissler JM, Banuelos J, Alsayed A, Tran NV, Martinez-Jorge J, Manrique OJ, Nguyen MDT, Harless CA. Topical 
Tranexamic Acid Safely Reduces Seroma and Time to Drain Removal Following Implant-Based Breast Reconstruction. 
Plast Reconstr Surg Glob Open. 2020;8(9 Suppl):9-10

4. Lee D, Jung BK, Roh TS et al. Ultrasonic dissection versus electrocautery for immediate prosthetic breast 
reconstruction. Arch Plast Surg. 2020 Jan;47(1):20-25

5. Moyer KE, Potochny JD. Technique for seroma drainage in implant-based breast reconstruction. J Plast Reconstr 
Aesthet Surg. 2012 Dec;65(12):1614-7

6. Scomacao I, Cummins A, Roan E et al. The use of surgical site drains in breast reconstruction: A systematic review. J 
Plast Reconstr Aesthet Surg. 2020 Apr;73(4):651-662
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Serome nach Implantatrekonstruktion II

Oxford

LoE GR AGO

Prävention

§ Drainage 3b C +

§ Entfernung der Drainage bei Fördermenge < 30 ml 2b B +

§ Tranexamsäure intra- und postoperativ 
§ i. v. / per os (wenn keine Kontraindikationen) 2a B +

§ Topisch 1b B +

Therapie 

§ Repetitive Serompunktionen oder Drainagen-Einlage 4 C +
§ Druckverband 5 D +/-

§ Revision mit Kapsulektomie (ultima ratio) 5 D +

§ Revision mit Implantatentfernung (ultima ratio) 5 D +



7. Ditsch N, Pochert N, Jeschke U et al. OT3-20-0 4; SerMa – Seroma formations of the mammary gland in breast cancer 
patients after mastectomy and implant-based reconstruction (EUBREAST 5); SABCS 2022

Systemic TXA:
1. Guggenheim L, Magni S, Catic A et al. The Effects of Systemic Tranexamic Acid Administration on Drainage Volume, 

Duration of Drain Placement, and Length of Hospital Stay in Skin- and Nipple-Sparing Mastectomies with Immediate 
Expander-Based Breast Reconstruction. J Clin Med. 2024 Oct 30;13(21):6507. 

2. Keck M, Bosselmann K, Müller-Wittig S et al. Topical Application 
of Tranexamic Acid in Subcutaneous MastectomyWounds in Female-to-male Transgender Patients]. Handchir 
Mikrochir Plast Chir. 2022 Nov;54(6):501-506. doi: 10.1055/a-1850-2108. Epub 2022 Sep 13.PMID: 36100235

3. Liechti R, van de Wall BJM, Hug U et al. Tranexamic Acid Use in Breast Surgery: A Systematic Review and Meta-Analysis. 
Plast Reconstr Surg. 2023 May;151(5):949-957. 

4. Norlin CB, Weltz TK, Bak EEF, et al. Tranexamic Acid and the Risk of Hematoma and Seroma Following Implant-
Based Breast Reconstruction: A Retrospective Study of 1782 Patients. Aesthet Surg J. 2025 Nov 17;45(12):1227-1233. 

Topic TXA / Nipple-sparing mastectomy:
1. Liechti R, van de Wall BJM, Hug U et al. Tranexamic Acid Use in Breast Surgery: A Systematic Review and Meta-Analysis. 

Plast Reconstr Surg. 2023 May;151(5):949-957.
2. Safran T, Vorstenbosch J, Viezel-Mathieu A et al. Topical Tranexamic Acid in Breast Reconstruction: A Double-Blind 

Randomized Controlled Trial. Plast Reconstr Surg. 2023 Oct 1;152(4):699-706.
3. Bae J, Lee DDU, Lee KT, et al. The early postoperative effects of rinsing the breast pocket with tranexamic acidin 

prepectoral prosthetic breast reconstruction. J Plast Reconstr Aesthet Surg. 2024 Feb;89:125-133. doi: 
10.1016/j.bjps.2023.12.004. Epub 2023 Dec 11.PMID: 38181633.

Meta-analysis



1. Buheiri AR, Tveskov L, Dines LM, et al. Tranexamic Acid in Breast Surgery - A Systematic Review and Meta-Analysis. Clin 
Breast Cancer. 2025 Jul;25(5):e496-e510. 

2. Fung E, Godek M, Roth JM, et al. The current state of tranexamic acid in mastectomy and breast reconstruction: A 
systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2025 May;104:259-272. 

3. Fung E, Montalmant KE, Roth JM, et al.  Utility of Tranexamic Acid in Reduction Mammaplasty: A Systematic Review 
and Meta-Analysis.

4. Aesthetic Plast Surg. 2025 Nov;49(21):6055-6065. 



Systemic:
1. Guggenheim L, Magni S, Catic A et al. The Effects of Systemic Tranexamic Acid Administration on Drainage Volume, 

Duration of Drain Placement, and Length of Hospital Stay in Skin- and Nipple-Sparing Mastectomies with Immediate 
Expander-Based Breast Reconstruction. J Clin Med. 2024 Oct 30;13(21):6507. 

Topic:
1. Safran T, Vorstenbosch J, Viezel-Mathieu A et al. Topical Tranexamic Acid in Breast Reconstruction: A Double-Blind 

Randomized Controlled Trial. Plast Reconstr Surg. 2023 Oct 1;152(4):699-706

Meta-analysis
1. Liechti R, van de Wall BJM, Hug U et al. Tranexamic Acid Use in Breast Surgery: A Systematic Review and Meta-

Analysis. Plast Reconstr Surg. 2023 May;151(5):949-957
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Topic tranexamic acid (Safran T et al., PRS 2023), prospective randomized, double-blind, 
n = 53, 106 breasts
§ 3 g TXA in 100 ml sodium chloride solution for rinsing the implant cavity after NSM and 

prior implant insertion.

Systemic TXA (Guggenheim L et al, J Clin Med 2024), retrospective, n = 132, 155 
mastectomies
§ First 24 hours:

§ 1 g at the beginning of the operation
§ Then 1 g every 8 hours i.v. 

§ Second 24 hours:
§ 1 g oral every 8 hours for the next 24 hours

Tranexamic Acid (TXA) in Implant Surgery
- Schedules, Dosage and Timing -



Meta-analysis of all techniques:
1. Tang N, Li H, Chow Y et al. Non-operative adjuncts for the prevention of mastectomy skin flap necrosis: a systematic 

review and meta-analysis. ANZ J Surg. 2023 Jan;93(1-2):65-75

Nitroglycerin / glycerol nitrate: meta-analyses:
1. Wang P, Gu L, Qin Z et al. Efficacy and safety of topical nitroglycerin in the prevention of mastectomy fap necrosis: a 

systematic review and meta-analysis. Sci Rep. 2020 Apr 21;10(1):6753
2. Vania R, Pranata R, Irwansyah D et al. Topical nitroglycerin is associated with a reduced mastectomy skin flap necrosis-

systematic review and meta-analysis. J Plast Reconstr Aesthet Surg. 2020 Jun;73(6):1050-1059

Nitroglycerin / glycerol nitrate: randomized studies:
1. Gdalevitch P, Van Laeken N, Bahng S et al. Effects of nitroglycerin ointment on mastectomy flap necrosis in immediate 

breast reconstruction: a randomized controlled trial. Plast Reconstr Surg. 2015 Jun;135(6):1530-1539
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Prävention von Nekrosen des Hautmantels 
nach Mastektomie

Oxford

LoE GR AGO

§ Nitroglycerin lokal* 1a A +
§ Unterdrucktherapie (ciNPT) 2a B +/-
§ Dimethylsulfoxid lokal 2b B +/-
§ Cilostazol oral 2b B +/-
§ Präoperative lokale Wärmetherapie 2b B +/-
§ Prostaglandin E1 2b B +/-
§ Indocyaningrün (ICG) 1b B +

*  Unterschiedliche Dosierungsschemata in Studien, off-label
ciNPT – closed incision negative pressure therapy



2. Fan Z, He J. Preventing necrosis of the skin flaps with nitroglycerin after radical resection for breast cancer. J Surg 
Oncol. 1993 Jul;53(3):210

3. Kutun S, Agac Ay A, Ulucanlar H et al. Is transdermal nitroglycerin application effective in preventing and healing flap 
ischaemia after modified radical mastectomy? S Afr J Surg. 2010 Nov;48(4):119-21

Nitroglycerin / glycerol nitrate: prospective cohort studies:
1. Yao A, Greige N, Ricci JA et al. Topical Nitroglycerin Ointment Reduces Mastectomy Flap Necrosis in Immediate 

Autologous Breast Reconstruction. Plast Reconstr Surg. 2023 Oct 1;152(4):728-735

Nitroglycerin / glycerol nitrate: retrospective cohort studies:
1. Turin SY, Li DD, Vaca EE et al. Nitroglycerin Ointment for Reducing the Rate of Mastectomy Flap Necrosis in Immediate 

Implant-Based Breast Reconstruction. Plast Reconstr Surg. 2018 Sep;142(3):264e-270e
2. Yun MH, Yoon ES, Lee BI et al. The Effect of Low-Dose Nitroglycerin Ointment on Skin Flap Necrosis in Breast 

Reconstruction after Skin-Sparing or Nipple-Sparing Mastectomy. Arch Plast Surg. 2017 Nov;44(6):509-515

Closed incision negative pressure therapy:
1. Singh DP, Gabriel A, Silverman R et al. Meta-Analysis Comparing Outcomes of Two 

Different Closed Incision NegativePressure Systems in Breast Surgery and Implications to Cost of Care. Eplasty. 2024 Jul 
17;24:e40. eCollection 2024.

2. Liew AN, Lim KY, Khoo JF.Closed Incision Negative Pressure Therapy vs Standard of Care Dressing in Breast Surgery: A 
Systematic Review. Cureus. 2022 Apr 26;14(4):e24499.

3. Akhter HM, Macdonald C, McCarthy P et al. Outcomes of Negative Pressure Wound Therapy on Immediate Breast 
Reconstruction after Mastectomy. Plast Reconstr Surg Glob Open 2023 Aug; 11(8): e5130

4. Gabriel A, Sigalove S, Sigalove N et al. The Impact of Closed Incision Negative Pressure Therapy on Postoperative Breast 
Reconstruction Outcomes. Plast Reconstr Surg Glob Open. 2018 Aug 7;6(8):e1880

5. Ferrando P, Ala A, Bussone R et al. Closed Incision Negative Pressure Therapy in Oncological Breast Surgery: 



Comparison with Standard Care Dressings. Plastic and Reconstructive Surgery - Global Open 6(6):p e1732, June 2018
6. Kim DY, Park SJ, Bang SI et al. Does the Use of Incisional Negative-Pressure Wound Therapy Prevent Mastectomy Flap 

Necrosis in Immediate Expander-Based Breast Reconstruction? Plast Reconstr Surg. 2016 Sep;138(3):558-566

Dimethylsulfoxid:
1. Celen O, Yildirim E, Berberoglu U. Prevention of wound edge necrosis by local application of dimethylsulfoxide. Acta 

Chir Belg. 2005 May-Jun;105(3):287-90

Cilostazol:
1. Ghosh M, Sen D, Sengupta SG et al. Mastectomy Flap Necrosis: The Role of Cilostazol in Prevention. International 

Journal of Research and Review Vol.7; Issue: 8; August 2020, E-ISSN: 2349-9788; P-ISSN: 2454-2237

Local heat preconditioning:
1. Mehta S, Rolph R, Cornelius V et al. Local heat preconditioning in skin sparing mastectomy: a pilot study. J Plast 

Reconstr Aesthet Surg. 2013 Dec;66(12):1676-82

Prostaglandin E1
1. Hwang JW, Lim WS, Kim HG, Effects of Prostaglandin E1 on Mastectomy Flap Necrosis in Immediate Implant-Based 

Breast Reconstruction. Plast Reconstr Surg. 2024 Aug 1;154(2):278-286.

ICG
1. Chun L, Fu Z, Zheng Y, Lin H, et al. The impact of indocyanine green fluorescence imaging on 

skin flap necrosis: a systematic review and meta-analysis. BMC Surg. 2025 Jul 22;25(1):311. 



1. Wang P, Gu L, Qin Z et al. Efficacy and safety of topical nitroglycerin in the prevention of mastectomy fap necrosis: a 
systematic review and meta-analysis. Sci Rep. 2020 Apr 21;10(1):6753
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Efficacy and Safety of Topical Nitroglycerin in the Prevention of 
Mastectomy Flap Necrosis – a Systematic Review and Meta-analysis

Wang P et al. Sci Rep 2020

§ 7074 patients (3 randomized clinical trials, 2 retrospective cohort studies)

§ Intervention: transdermal nitroglycerin treatment (ointment; 4.5-45 mg 
nitroglycerin, applied immediately after end of surgery and in some studies in the 
first postoperative period until day 6)

§ Nitroglycerin significantly reduced the mastectomy flap necrosis rate (immediate 
breast reconstruction [IBR]: OR, 0.48, 95% CI, 0.33-0.70, p < 0.01)

§ Full-thickness flap necrosis rate in patients receiving IBR was significantly lower in 
the nitroglycerin group than in the control group (OR, 0.42; 95% CI, 0.25–0.70; p < 
0.01)



1. Abul A, Abel A, Al-Saffar M, Iskeirjeh S, Badran S. Efficacy of closed-incision negative pressure wound therapy in 
abdominal-based autologous breast reconstruction: A systematic review and meta-analysis. J Plast Reconstr Aesthet
Surg. 2025 Aug;107:151-161. 

2. Clark A, Sherrer J, Grover K, et al. .Efficacy of Vacuum-assisted Wound Closure in Improving Healing in Breast Surgery 
Patients: A Review. Plast Reconstr Surg Glob Open. 2025 Jul 18;13(7):e6979. 

3. Levit T, Olaiya O, Lavoie DCT, et al. The Use of Negative Pressure Wound Therapy for Breast Surgeries: A Systematic 
Review and Meta-Analysis. Plast Surg (Oakv). 2025 May 20:22925503251336253. doi: 10.1177/22925503251336253. 
Online ahead of print.PMID: 40443408

4. Harris N, Aiello P, Detz D, et al. Postoperative Impact of Closed Incision Negative Pressure Therapy Following 
Oncoplastic Breast Surgery. Ann Surg Oncol. 2025 Nov 15. doi: 10.1245/s10434-025-18738-z. Online ahead of 
print.PMID: 41241710

5. Llaneras JC, Clark RC, Antognoli L, Finkelstein E, Hulsman L, Holton L, Singh D, VonderHaar RJ, Djohan R, Hassanein AH, 
Reid CM. The Efficacy of Single-Application NPWTi-d for the Salvage of Infected BreastProstheses: A Multi-Center 
Study. Plast Reconstr Surg Glob Open. 2025 Jan 17;13(1):e6467. 

6. Chicco M, Huang TC, Cheng HT. Negative-Pressure Wound Therapy in the Prevention and Management of 
Complications From Prosthetic Breast Reconstruction: A Systematic Review and Meta-analysis. Ann Plast Surg. 2021 
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Unterdruck-Wundtherapie (NPWT - Negative Pressure Wound Therapy) 
nach Mastektomie, Rekonstruktion und onkoplastischen Operationen

Oxford

LoE GR AGO

Prävention

§ Wundheilungsstörungen 2b B +/-
§ Mastektomielappennekrosen 2b B +/-
§ Infektion des OP-Gebietes 2b B +/-
§ Serome 2b B +/-
§ BMI > 30 vs. < 30 2b B +/-



Oct 1;87(4):478-483. 
7. Cagney D, Simmons L, O'Leary DP, et al. The Efficacy of Prophylactic Negative Pressure Wound Therapy for Closed 

Incisions in Breast Surgery: A Systematic Review and Meta-Analysis.
8. World J Surg. 2020 May;44(5):1526-1537. 
9. Muller-Sloof E, de Laat E, Kenç O, et al. Closed-Incision Negative-Pressure Therapy Reduces Donor-Site Surgical Wound 

Dehiscence in DIEP Flap Breast Reconstructions: A Randomized Clinical Trial. Plast Reconstr Surg. 2022 Oct 1;150:38S-
47S. 



1. U.S. Department of Health and Human Services Food and Drug Administration Center for Devices and Radiological 
Health. Breast Implants - Certain Labeling Recommendations to Improve Patient Communication, Guidance for Industry 
and Food and Drug Administration, issued on September 29, 2020, accessed: 31 Dec 2023

2. Le-Petross HT, Scoggins ME, Clemens MW. Assessment, Complications, and Surveillance of Breast Implants: Making 
Sense of 2022 FDA Breast Implant Guidance. Journal of Breast Imaging, 2023, 360–372

3. Elahi L, Meuwly MG, Meuwly JY et al. Management of Contralateral Breast and Axillary Nodes Silicone Migration after 
Implant Rupture. Plast Reconstr Surg Glob Open 2022 May 25;10(5):e4290

4. Lee Y, Song SE, Yoon ES et al. Extensive silicone lymphadenopathy after breast implant insertion mimicking malignant 
lymphadenopathy. Ann Surg Treat Res 2017; 93(6): 331–335.

5. Oh YH, Song SY, Lew DH et al. Distant Migration of Multiple Siliconomas in Lower Extremities following Breast Implant 
Rupture: Case Report. Plast Reconstr Surg Glob Open 2016 Oct 27;4(10):e1011

6. Hudacko R, Anand K, Gordon R et al. Hepatic silicone granulomas secondary to ruptured breast implants: a report of two 
cases. Case Reports Hepatol 2019; 7348168

7. Kaufman GJ, Sakr RA, Inguenault C et al. Silicone migration to the contralateral axillary lymph nodes and breast after 
highly cohesive silicone gel implant failure: a case report. Cases J 2009 Mar 10:2:6420
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§ Im Mammaparenchym oder regionalen Lymphknoten, seltener in distanten Organen (Pleura, 
Rippen, Muskulatur)

§ Inzidenz unklar

§ Auftreten mit oder ohne Implantatruptur (”Silikon-Bleeding”) möglich

§ Migration des Silikons in die Lymphknoten dauert ca. 6-10 Jahre

§ Kein Anhalt für erhöhtes Malignitätsrisiko 

Silikonome

Oxford

LoE GR AGO

§ Entfernung asymptomatischer Silikonome nicht notwendig 2a B +

§ Vollständige Entfernung von Implantat (nach Möglichkeit in der Kapsel) 
und Silikongel bei Implantatruptur

2a B +



8. Fleury EFC. Silicone Induced Granuloma of Breast Implant Capsule (SIGBIC) diagnosis: Breast Magnetic Resonance 
(BMR) sensitivity to detect silicone bleeding. PLoS One 2020 Jun 26;15(6):e0235050

9. Zambacos GJ, Molnar C, Mandrekas AD. Silicone lymphadenopathy after breast augmentation: case reports, review of 
the literature, and current thoughts. Aesthetic Plastic Surgery 2013;37:278–289

10. Handel N, Garcia ME, Wixtrom R. Breast implant rupture: causes, incidence, clinical impact, and management. Plast 
Reconstr Surg 2013 Nov;132(5):1128-1137

11. Chetlen A, Niell BL, Brown A et al. ACR Appropriateness Criteria® Breast Implant Evaluation: 2023 Update. J Am Coll 
Radiol 2023 Nov;20(11S):S329-S350

12. Avila FR, Mazer LS, Borna S et al. Breast Pocket Lavage With Clindamycin Solution for Silicone Removal 
After Implant Rupture. Aesthet Surg J. 2023 Nov 15:sjad346

13. Kim HB, Han HH, Eom JS. Magnetic Resonance Imaging Surveillance Study of Silicone Implant-based Breast 
Reconstruction: A Retrospective Observational Study. Plast Reconstr Surg Glob Open 2023 Jun 9;11(6):e5031

14. Pelegrina Perez TC, Desai A, Tadisina KK et al. Prevalence, clinical characteristics, and management of silicone 
lymphadenopathy: A systematic review of the literature. J Plast Reconstr Aesthet Surg. 2024 Mar;90:76-87.



1. Pelegrina Perez TC, Desai A, Tadisina KK et al. Prevalence, clinical characteristics, and management of silicone 
lymphadenopathy: A systematic review of the literature. J Plast Reconstr Aesthet Surg. 2024 Mar;90:76-87.
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Prevalence, Clinical Characteristics, and Management of Silicone 
Lymphadenopathy: A Systematic Review of the Literature

Pelegrina Perez TC et al., J Plast Reconstr Aesthet Surg 2024

§ 279 cases of silicone lymphadenopathy and 107 with information on initial 
diagnosis, 35 (33%) were incidental.

§ The most common symptom was painless lymphadenopathy, followed by 
painful lymphadenopathy.

§ 251 (95%) and 13 (5%) patients had silicone and saline implants, respectively, 
149 (68%) patients had implant rupture.

§ Axillary lymphadenopathy was the most affected region (136 cases, 72%), 
followed by internal mammary (40 cases, 21%), cervical/supraclavicular (36 
cases, 19%), and mediastinal (24 cases, 13%) regions.

§ 25% of patients underwent fine-needle aspiration, 12% core needle biopsy, 
and 59% excisional biopsy. 32% of cases underwent explantation and/or 
implant exchange.

§ The most common indication for surgery was implant rupture. 


