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Autologous fat grafting (AFG) is a technique that has 
gained significant popularity over the recent years mostly to 
help achieve a more natural looking and youthful body/face 
contour and correct the deformities caused by oncologic 
resection, surgical contouring, and trauma (1). Since its 
introduction in the 1890’s, AFG has undergone multiple 
refinements to maximize safety and efficacy. Currently, 
the uses of AFG include, but are not limited to, facial 
rejuvenation (i.e., in aging patients to replace subcutaneous 
tissue loss), craniofacial syndromes resulting in soft tissue 
defects in pediatric patients, gluteal augmentation (i.e., 
“Brazilian Butt Lift”), breast enhancement (i.e., in cosmetic 
breast augmentation with implant placement or free tissue 
transfer), and oncologic breast reconstruction following 
breast conserving surgery (BCS) or mastectomy (2-5). 

The use of AFG in the setting of breast reconstruction 
following BCS has long been a topic of debate. In 1983, 
Illouz published a report on liposuction techniques which 
allowed for the harvest of fat for AFG to the breasts (6). 
However, soon after, the American Society of Plastic and 
Reconstructive Surgeons (ASPS) denounced AFG to the 
breast in the setting of BCS, stating that it may lead to an 
increased risk of cancer and impairment in the follow-up 
detection of local cancer recurrence (6,7). This precedent 
remained until 2007 when Coleman and Saboeiro published 
a report showing safety and satisfactory outcome of AFG 

in the setting of breast oncoplastic reconstruction using 
a Coleman’s method with long-term follow-up data in a 
group of 17 patients (8). Given the cosmetic benefits and 
normal postoperative mammogram findings demonstrated 
in this study, the ASPS revised their previous stance in 
cautious support of AFG in breast reconstruction and 
oncoplastic augmentation (9). 

Following the change of the ASPS guidelines, many 
studies have continued to investigate the safety and efficacy 
of AFG for breast reconstruction following oncological 
resections with conflicting results. Cohen et al. compared 
the outcomes of patients who underwent mastectomy 
with or without AFG and found a similar rate of local 
recurrence compared to patients who did not undergo AFG. 
However, in the AFG group, recurrence was diagnosed at 
a significantly later time compared to the group that did 
not undergo AFG (10). A concerning explanation for this 
finding may be that AFG interferes with early detection of 
recurrence and interferes with the accuracy of diagnostic 
modalities (11). While the authors of this study argued 
that if this was true, then the cancer would have been 
diagnosed at a more advanced stage (which it was not), 
lengthier long-term follow-up was required to validate 
such assumptions. However, a study looking specifically 
at the interpretation of mammograms following AFG and 
reduction mammaplasty by academic radiologists found that 
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more scarring, masses requiring biopsy, and higher BIRADS 
scores were found for the reduction mammaplasty images 
compared to those in which AFG had been performed (12). 
Furthermore, other studies (13,14) have supported the 
safety of AFG over longer follow-up than the previously 
mentioned study by Cohen et al. Krastev et al. performed a 
systematic review looking at the rates of cancer recurrence 
in patients who underwent AFG following mastectomy 
or BCS and found that these were comparable to control 
groups (13). Similarly, a multicenter study of 488 patients 
who underwent AFG for breast reconstruction reported a 
low local recurrence rate of 0.5% over an averaged 7-year 
follow-up (14). This exceedingly low rate of malignancy 
recurrence with similar rates seen in control groups 
supports the notion that at this time the evidence shows that 
AFG does not add an additional risk of cancer recurrence in 
the setting of oncologic reconstruction.

Complications related to AFG as well as fat volume 
retention must be considered in patients undergoing this 
procedure. While malignancy reoccurrence may be the 
most noteworthy complication, less devastating events still 
associated with an increased morbidity may occur. These 
include oil cyst development, infection, fat necrosis, wound 
healing problems, seroma, or hematoma formation (10). 
Fat volume loss may also occur. In addition to patient 
demographics and comorbidity profiles, the occurrence 
of these negative outcomes is largely related to surgical 
technique. While Coleman’s principles revolutionized 
the technique of AFG, inconsistencies amongst surgical 
practices remain (15). The lack of consensus for a single 
method of fat harvest, processing, and grafting, can lead to 
variable results. Systematic review of the efficacy of AFG 
to the breast has demonstrated an overall fat retention rate 
of 76.8%, however, this mean includes a range of studies 
reporting retention as high as 82.6% to as low as 44.7% (16).  
Lower rates of AFG retention may result in the need 
for more AFG sessions (in this systematic review, AFG 
sessions ranged from 1 to 6) which can increase morbidity 
and decreased patient satisfaction (16). In addition, when 
comparing studies using AFG to the breast for cosmetic 
purposes rather than oncologic reconstruction, AFG is 
less effective in the oncoplastic settings (1). This variation 
may be even greater when factoring in variables such 
as radiation, which may significantly decrease volume 
retention (17). Due to the heterogeneity of AFG outcome 
reporting (18) in conjunction with technique variations, it is 
difficult to compare results across studies. However, the fact 
remains that fat retention rates are highly variable. 

For patients who undergo mastectomy, AFG used in 
different capacities for breast reconstruction may yield 
different results. Options include total reconstruction, 
augmentation to implants, augmentation to flaps, or, should 
complications arise, simultaneous implant exchange with 
fat (5). Total reconstruction with AFG is not routinely 
performed; however, promising results have been shown 
using approximately 3–4 sessions to achieve a mean volume 
of 225 cc per breast or with the implementation of the 
BRAVA system (14). A notable concern with these “mega-
volume” AFG procedures has been fat necrosis which 
has been reported to be as high as 33% in patients with a 
grafted volume of 337 cc or higher (19). This amount of 
fat necrosis was shown to increase as the amount of grafted 
fat increased and was even more pronounced in patients 
who had undergone radiation. Large volume AFG is much 
more commonly employed to augment implant or flap-
based reconstruction. For patients undergoing implant 
reconstruction, AFG can be implemented at the time of 
permanent implant placement, or at a later stage to add 
volume to contour deformities or thicken thin mastectomy 
flaps. Similarly, in flap-based reconstructions, AFG may 
be used to create a seamless transition between the native 
chest wall and the transferred tissue flap. Simultaneous 
implant exchange with AFG may be used in cases in which 
complications such as tissue thinning, capsular contracture 
and asymmetry/malposition arise. This method has been used 
in place of traditionally used solutions (i.e., implant exchange 
or change in plane, conversion to flap reconstruction, or 
complete removal, etc.) with good results (20).

Given the equivalent  oncological  outcomes of 
mastectomy and BCS with radiation, the use of AFG in the 
BCS patient group has become increasingly popular. Like 
patients who undergo mastectomy, AFG may be employed 
secondarily to fill defects caused by radiation or prior 
lumpectomy (partial mastectomy) (21). Immediate AFG 
in BCS is another technique that has shown promising 
results in terms of cancer recurrence rates, complications, 
and patient satisfaction (22-24). The recently published 
study by Li et al., adds to the growing literature in support 
of immediate AFG in BCS (25). In this study the authors 
report on their experience with this technique in what is the 
first published Asian patient cohort to undergo immediate 
AFG following BCS. As mentioned by the authors, Asian 
women may be an ideal group for this reconstructive option 
as they generally have smaller breasts than western women. 
While western women may require larger amounts of fat 
to be grafted, multiple fat grafting sessions, and potentially 
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necessitate flap or implants-based reconstruction, the 
smaller body habitus of Asian women may benefit from 
the lower-morbidity and simplicity associated with one-
stage immediate AFG. Also, the smaller size of breasts of 
Asian women makes the aesthetic outcome following a same 
size partial mastectomy less satisfactory as deficiencies are 
more difficult to conceal. Therefore, these patients may 
benefit from a reconstructive intervention (i.e., a larger 
proportion would benefit from AFG). While it is surprising 
that significantly fewer women in China choose to undergo 
BCS for early-stage breast cancer compared to women in 
America, as the authors suggest, it seems likely that this 
number will rise in the future, especially with the option of 
undergoing AFG to improve breast shape and symmetry.

The cohort of patients in the study by Li et al. compared 
30 women who underwent immediate AFG following BCS 
to 28 women who underwent BCS alone. The small size 
of these patient groups and the retrospective and non-
randomized nature of the study make generalization of 
these results unreliable. However, the authors made a 
commendable effort to match their experimental and control 
cohorts regarding patient and surgical characteristics. This 
is especially important with regard to tumor pathology 
and stage, both of which can directly impact malignancy 
recurrence rate. Of note, the patients included in this study 
were relatively young with the average age in the AFG+BCS 
and the BCS groups being 44.6 and 45.3, respectively. The 
patients were also of a low BMI subset, with the average 
BMIs being 22.9 and 22.6 kg/m2 in the AFG+BCS and the 
BCS groups, respectively. In the previous studies of this 
technique performed in Europe and South America, patient 
groups have been of a higher BMI characteristic (22,24). 
Similarly, women of other western countries such as the 
United States on average have a higher BMI than that of 
Chinese women. These desirable patient demographics 
make comparison to most other countries across the world 
in which women would generally be of older age and higher 
BMI less applicable.

The results reported by Li et al. showed only one 
complication in the AFG+BCS group (seroma), no donor 
site complications, and one instance of recurrence in 
the AFG + BCS and BCS groups that was regional and 
systemic, respectively. These results support the safety of 
this technique in terms of complication profile and risk of 
malignancy recurrence. These topics remain of important 
consideration with unclear guidelines regarding true rates 
and risk profiles. While results in other studies that have 
used AFG in other capacities (i.e., following mastectomy 

with flap or implant-based reconstruction) have shown 
similarly optimistic outcomes, further study with larger 
patient cohorts and prospective data collection for the 
technique of AFG+BCS is required to validate safety. In 
addition, the follow-up period used in this study, which 
ranged from 36 to 44 months, may have missed any longer-
term recurrences being diagnosed. In the previously 
mentioned study by Cohen et al., malignancy recurrence 
was diagnosed on average at 52.3 months in patients who 
underwent AFG compared to 22.8 months in those who 
did not (10). As the present study only conducted follow-up 
through 44 months, if their cohort followed a similar trend, 
some cases of malignancy may have been missed. Even with 
the follow-up provided by Cohen et al., the possibility of a 
second recurrence peak at 60 months makes even lengthier 
follow-up for both of these studies necessary for a complete 
evaluation of the oncologic risks of AFG (11).

It is also worth mentioning that Li et al. employed strict 
inclusion and exclusion criteria including only evaluating 
patients with stage I/II cancer, a single tumor which was 
less than 4 cm in diameter, more than 3 cm from the nipple, 
and those without metastasis, systemic disease, other 
cancers, or additional contraindications. Naturally, some 
of these criteria must be implemented for the feasibility of 
BCS and for breast reconstruction in general, however, it 
should be recognized that the patients in this study were 
excellent candidates from an oncologic standpoint, with a 
very low risk of recurrence already, without consideration of 
additional procedures like AFG. 

The results reported by Li et al. with regard to physician 
satisfaction show excellent aesthetic outcomes. These 
corroborate previously reported outcomes showing 
significantly greater cosmetic satisfaction across all domains 
in patients who undergo BCS + AFG compared to those 
who undergo BCS alone (22,23). While these results may 
be somewhat expected, the greater than two-fold increase 
in physician satisfaction regarding cosmetic outcomes in the 
group that received AFG compared to the group that did 
not (33% versus 15%) speaks to the positive impact of this 
technique.

With regard to patient reported-outcomes, the 
BREAST-Q was employed and showed significant outcomes 
in only three out of six reported questions aimed to evaluate 
satisfaction with physical appearance. Aside from the 
inherent flaws with this survey, these results may be explained 
by the fact that the remaining defects that some patients who 
underwent BCS had were minimal and did not have a large 
impact on the overall satisfaction. Additionally, the authors 
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briefly mention the impact of radiation, stating that radiation 
did interfere with aesthetic results for most AFG cases. 
Further qualification of the impact of radiation in this group 
should be included, especially given the known repercussions 
previously reported in other studies evaluating radiation in 
conjunction with AFG (17). Finally, AFG efficacy may explain 
some of the lower rates of patient reported satisfaction in the 
AFG + BCS group. If a high percentage of fat tissue did not 
survive due to radiation or grafting technique, patients in the 
AFG + BCS group may have been less satisfied with their 
outcomes. Longitudinal quantification and qualification of 
these variables over extended follow-up periods may further 
elucidate potential trends.

Li et al. reported significantly higher psychosocial well-
being in patients who underwent AFG + BCS compared to 
those who underwent BCS alone. As breast reconstruction 
in general has been linked to higher psychosocial well-
being and patient satisfaction, it is unsurprising that the 
technique of BCS + AFG would have similar results. 
Especially given the young, relatively healthy, and low 
risk patient population, patients who did not undergo any 
reconstruction would expectedly be less satisfied with their 
outcomes following BCS. In addition, the single-stage 
reconstruction that BCS + AFG offers would seemingly 
offer higher patient satisfaction due to less interference with 
daily life and financial expenditure on the patient’s part. 

Overall, the results reported in the study by Li et al. 
assessing the use of immediate AFG in BCS support the 
positive outcomes that this technique may have for the 
properly selected patient. The authors acknowledge the 
limitations to their study and their assessment of its flaws 
is accurate. Cautious application of this technique should 
be encouraged due to the unique patient demographics, 
short follow-up, and the non-randomized and retrospective 
design; however, ongoing research from this team should 
soon address the latter considerations. While the study 
presents optimistic results, the continued consideration of 
oncologic safety, complication profile, and fat graft efficacy 
should remain a high priority for all those who choose to 
implement these and other AFG techniques.
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