
Increasing Volume Affects Short-term Outcomes in Patients Undergoing Autologous 

Fat Grafting for Breast Reconstruction
Pooja Humar, B.S., Joshua A. David, MD., Casey Zheng, B.S., Sydney R. Coleman, M.D., Carolyn De La Cruz, M.D.

Department of Plastic Surgery, University of Pittsburgh Medical Center, Pittsburgh, PA.

Background

Objectives

Methods

• In a systematic literature review, we identified 

1,341 articles and included 12 in the final 

analysis which identified radiotherapy status, 

injection volumes, and outcomes for patients 

undergoing AFG-assisted breast reconstruction

• A total of 115 breasts (58 patients) meeting 

inclusion criteria were categorized into 3 

groups: 51 (44.3%) non-irradiated, 44 (38.3%) 

pre-irradiated, and 20 (17.4%) post-irradiated

• Chi-square analysis and Fisher’s exact tests 

used for categorical variables, t-tests for 

continuous variables, and ROC for exploratory 

analyses

Results Conclusions

Limitations and Future Directions

References

Assess outcomes of AFG-assisted breast 

reconstruction, with particular attention to the 

radiotherapy status, timing of individuals 

undergoing reconstruction, and the volumes of 

injected fat. 

• Autologous fat grafting (AFG) is increasingly 

utilized as an adjunct or alternative to traditional 

breast reconstruction following mastectomy or 

breast-conserving surgery

• Successful implantation of fat is contingent on a 

favorable recipient site - often compromised by 

neoadjuvant or adjuvant radiation therapy

• Few studies evaluate the association between 

injected fat volume and outcomes in breast 

reconstruction 

The three groups were similar with regard to patient age, BMI, 

number of prior surgical reconstructions, pre-expansions, and 

primary vs non-primary procedures (p>0.05). 
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Average total fat volume injected was 354.5 ml/breast. AFG 

injection volume, number of sessions and treatment duration 

were significantly decreased in the post-irradiated group when 

compared to non-radiated and pre-radiated groups 

Non-irradiated

N=51 (44.3%)

Pre-irradiated

N=44 (38.3%)

Post-irradiated

N=20 (17.4%)

Diagnosis

Prophylactic 5 (71.4) ** 0.0 0.0

DCIS 2 (28.6) 1 (33.3) 0.0

IDC/ILC 0.0 2 (66.7) 20 (100)

Oncologic Grade

1 0.0 0.0 0.0

2 0.0 2 (100) 7 (58.3)

3 0.0 0.0 5 (41.7)

Primary Oncologic Surgery

BSC 0.0 7 (18.4) 27 (100)

NSM/SSM 22 (68.8) 18 (47.4) 0.0

Mastectomy 6 (18.8) 5 (13.2) 0.0

MRM 4 (12.5) 8 (21.1) 0.0

Type of Primary

Immediate 17 (38.6) 2 (5.4) 20 (100)

Delayed 27 (61.4) 35 (94.6) 0.0

Pre-Expansion? 8 (15.7) 2 (4.5) 0.0

Total Duration (m) 4.3 ± 4.8 (10.0-12.0) 2 ± 0.0 N/A

Length of Time Prior to AFG 

(m)

1.8 ± 0.5 (1.0-2.0) 2 ± 0.0 N/A

Combined Reconstruction? 27 (52.9) 11 (25) 0.0

Table 1. Patient oncologic and surgical characteristics

Figure 1. AFG characteristics by radiation status
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Figure 2. Short-term complications in patients undergoing AFG

Non-irradiated Pre-irradiated Post-irradiated

No complication

Seroma

Infection

Palpable mass

9.8% 2.3% 25%*

Post-irradiated patients experienced a 10-fold increase in short-

term complications (p<0.05) most notably in the form of 

seromas

Long-term complications and graft survival were similar across 

the three groups

• Fat injection volumes, number of fat-grafting 

sessions, and the duration of treatment did 

not significantly affect outcomes in radiation-

naive or pre-irradiated patients, regardless 

demographic or oncologic characteristics

• However, increased injection volume was 

associated with significantly increased 

risk of complications in post-irradiated 

patients

• These findings suggest that AFG remains a 

safe and effective option for breast 

construction, even if breast irradiation is 

needed, but should be approached with 

caution or delayed in patients who may 

require future radiotherapy, particularly when 

larger volumes of fat are expected 

This risk is present with injections as modest as 68 mL, and 

multiplies 4-fold with volumes > 128 mL (p=0.04)

Non-irradiated

N=51 (44.3%)

Pre-irradiated

N=44 (38.3%)

Post-irradiated

N=20 (17.4%)

Cyst 2 (8.0) 2 (11.1) 0.0

Calcifications/Fat Necrosis 0.0 0.0 1 (5.0)

Cancer Recurrence 0.0 1 (6.7) 0.0

Overall 2 (8.0) 1 (5.9) 1 (5.0)

Graft Survival (%) 69.3 ± 9.2 (50-80) 62.4 ± 12.5 (50-75) NR

Aesthetic Score NR 0.9 ± 0.08 (0.71-1.0) 0.9 ± 0.07 (0.6-1.0)

Breast-Q Score 93.8 ± 9.3 (79-100) 93.9 ± 3.0 (87.6-98.2) NR

Follow-up (m) 14.2 ± 7.0 (2-30) 19.1 ± 10.6 (4-34) 20.8 ± 5.4 (13-29)

Table 2. Long-term complications in patients undergoing AFG 

Coordinates of the Curve

Test Result Variable(s): 

Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity

67.0000 1.000 1.000

69.5000 1.000 .933

77.5000 1.000 .867

84.5000 1.000 .800

86.5000 1.000 .733

90.1500 1.000 .667

94.4000 1.000 .600

101.2500 1.000 .533

107.0000 1.000 .467

111.0000 .800 .467

117.5000 .800 .400

123.0000 .800 .333

128.0000 .800 .200

139.5000 .600 .200

149.0000 .600 .133

153.5000 .400 .133

158.0000 .400 .067

162.0000 .200 .067

Figure 3. ROC analysis of volume and short-term complications in post-

radiated patients

100% of post-radiated patients had breast-conserving surgery, 

and a significantly greater proportion of modified radical 

mastectomy (MRM) occurred in pre-irradiated patients.
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• Follow-up time was limited (1.5 years), which 

may have contributed to the low rate of long-

term and radiologically-identified 

complications

• Some of the outcomes studied including graft 

take, functional and aesthetic outcomes may 

have been complicated by variation in 

reporting or definition

• This study uncovers a need for long-term, 

standardized studies in this patient population


