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BACKGROUND

Why We Need BIOSYM

• Biological (ADM) and synthetic mesh are both widely 
used in implant-based breast reconstruction (IBBR)

• Robust comparative evidence on safety, complications 
and patient-reported outcomes is limited

• Uncertainty for both patients and surgeons choosing 
between mesh types

ADM

Biological
mesh

SYN

Synthetic
mesh

?

Which is safer? Which gives better
patient-reported outcomes?
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BIOSYM: the first UK-led feasibility RCT designed to test whether 
a definitive comparative trial is achievable
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METHODS

Study Design

• Multicentre feasibility RCT across 5 UK breast units where service 
is run by Oncoplastic Breast Surgeons

• 1:1 randomisation to biological or synthetic mesh, stratified by site

• Randomisation was single-blinded

• Bilateral procedures received the same mesh in both breasts

• Outcomes assessed at baseline, 3 months and 6 months
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METHODS

Study Design

Sample: 60 patients planned, 65 randomized                    Recruitment: Nov 2023 – Nov 2025 

Sponsor / funder: UHDB NHS Foundation Trust                CI: Amit Goyal

Outcomes collected

• Primary: 

- Clinician and patient acceptance

- Recruitment rate

- Mesh compliance
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• Secondary: 

- Complications

- BREAST-Q & EQ-5D-5L scores

- Data completeness

- Sample-size estimate
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RECRUITMENT FLOW

Assessed for eligibility 107

Eligible 87

Approached 84

Consented and randomised 65
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Ineligible 21
• Delayed reconstruction surgery                                                         1         
• Revision reconstruction surgery                                                         2 
• Not undergoing mastectomy & immediate one-stage mesh assisted implant 
breast reconstruction as standard treatment                                    19

Not approached 3
• Clinician did not agree                                                                          2 
• Other                                                                                                        1

Not consented 19• Reason not given                                                                                      2 
• Unhappy with synthetic mesh                                                               4 
• Does not want randomisation                                                              10 
• Other                                                                                                           3

Synthetic 34Biological 31

Operations 62

3 month visit complete

6 month visit complete

Withdrawn before 3 month visit 1• Withdrawal of consent                                                          0 
• Found to not meet eligibility criteria                                  1
• Other                                                                                          0

Withdrawn before operation 3
• Withdrawal of consent                                                        0 
• Found to not meet eligibility criteria                                3 
• Other                                                                                        0

61

61
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FEASIBILITY RESULTS

Primary Outcomes: All Criteria Met

✓ Clinician acceptance target > 50% 97%

✓ Patient acceptance target > 20% 77%

✓ Recruitment rate target > 30 / yr 32 / yr

✓ Compliance with allocated mesh target > 80% 100%

→ A definitive multicentre RCT is feasible and acceptable to patients and clinicians
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FEASIBILITY RESULTS

Baseline Characteristics

Biological mesh (n = 29)

• Mean age: 51 years (95% CI 46–56)

• Median BMI: 27 (IQR 23–29)

• 83% White – British

• Mesh used: Braxon / Native  (100%)

Synthetic mesh (n = 32)

• Mean age: 50 years (95% CI 45–55)

• Median BMI: 24 (IQR 22–28)

• 94% White – British

• Mesh used: TiLOOP pocket/bra (87.5%), 
TIGR (12.5%)

Groups were broadly well matched for age, comorbidity and cancer indication
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SAFETY

Complications: 0–3 Months

8

4
3

2 2

0
1

0 0 0

13

7 7

3
4

3

0 0 0 0

Any
complication

Infection Seroma Implant
loss

Wound
breakdown

Skin flap
necrosis

Capsular
contracture

Implant
displacement

Haematoma Nipple
necrosis

Synthetic mesh Biological mesh (ADM)

≥ 1 complication by 3 months

25% synthetic vs   45% biological

Infection and seroma were the most common early 
complications, more frequent with biological mesh
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SAFETY

Complications: 3–6 Months
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Any
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breakdown

Skin flap
necrosis

Capsular
contracture

Implant
displacement

Haematoma Nipple
necrosis

Synthetic mesh Biological mesh (ADM)

New complications, 3–6 months

2 synthetic   vs 3 biological patients

Far fewer new events than in the first 3 months —
mostly implant loss and wound breakdown, often 
continuing from earlier problems
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SAFETY

Complications: Full Study Summary
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Any
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loss

Wound
breakdown

Skin flap
necrosis

Capsular
contracture

Implant
displacement

Haematoma Nipple
necrosis

Synthetic mesh Biological mesh (ADM)

8 patients had 2 complications each 
(2 synthetic, 6 biological)

No serious adverse events
1 non-serious AE (red breast syndrome, 

biological mesh)
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SAFETY

Unplanned Readmissions and Return to Theatre

4 4

9
8

Readmission
to hospital

Unplanned return
to theatre

Synthetic mesh Biological mesh (ADM)

Readmission and return to theatre were both more frequent with biological mesh
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SAFETY

Reasons for Further Surgery

3 3

1

5

4

1

Implant
removal/
exchange

Skin flap /
wound

breakdown

Contralateral
symmetry

Delayed
reconstruction

Synthetic mesh Biological mesh (ADM)

Implant removal/exchange and wound-related 
surgery were the leading reasons for returning to 

theatre in both groups
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Most patient wouldn’t have had symmetrisation 
surgery (or lipofilling) 6 months post-op, but may 

require it later down the line
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SECONDARY OUTCOMES

Patient-Reported Outcomes

Satisfied with implant
Wrinkling seen/felt, 6 months

50% biological    82% synthetic

Satisfaction with breasts scale

• Two week window-restricted analysis: biological group 
appears to improve (+3.5) vs synthetic (–2.6) at 6 months

• Sensitivity analysis (all responders, any timing): difference 
disappears (–0.3 vs +0.4)

• Only 4 patients had submuscular implants – all had synthetic meshes, which may have favoured synthetic meshes in 
terms of satisfaction with wrinkling

• Biological-mesh patients were less likely to complete the “satisfaction with breasts” and “sexual wellbeing” scales, 
especially at 6 months

• EQ-5D-5L showed little sensitivity to change in either group — should we still use in the definitive trial?
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CONCLUSIONS

What We Learned

✓ Feasibility demonstrated

• All 4 progression criteria met

• Recruitment target achieved — a UK first for 
this field

• 100% compliance with allocated mesh

• 91% overall PROM/complications data 
completeness

!
Refine before the definitive 
trial

• Reassure patients that clinicians don’t see 
individual PROM answers

• Drop EQ-5D-5L — limited sensitivity in this 
population

• Review the ±14-day PROM assessment 
window

• Revisit sample-size assumptions for 
“satisfaction with breasts”
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Thank You
Questions & Discussion
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