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Abstract

Background: Autologous fat grafting is a popular technique for volume replacement in the 

breast and face. The efficacy, safety, and complication rate of this technique at the division of 

plastic surgery at the University of Alabama at Birmingham will be described in this review.

Methods: An institutional review board–approved retrospective review of patients undergoing 

fat grafting procedures from January 2015 to July 2018 was performed. Records were reviewed 

for fat graft recipient site, donor site, amount grafted, and complications. Continuous variables 

were compared using either a t test or one-way analysis of variance test. Categorical data were 

compared using χ2 test. A P value of 0.05 or less was considered statistically significant for all 

comparisons.

Results: A total of 396 patients who underwent fat grafting procedures of the face and body 

from January 2015 through July 2018 met inclusion criteria. Average amount of fat grafted for all 

grafts was 124.4 +/− 6.74 grams. Two hundred fifty of the grafts (62.7%) involved the bilateral 

breasts with an average of 140.6 +/− 93.97 g used, 70 per side. Of the 396 patients, 110 (27.8%) 

experienced complications. Forty three of the complications (10.9%) were considered to be major, 

which included hematomas/seromas, fat necrosis, dermatitis/cellulitis, and infection. No statistical 

differences were seen among recipient site complication rate. Types of minor complications 

were statistically significant per recipient sites with bilateral breasts more likely to experience 

asymmetry than the other recipient sites (20% for bilateral breasts vs 16% overall, P < 0.05). Fifty 

nine of the 110 patients (53.6%) had the complications reported to be resolved.

Conclusions: Fat grafting is a reliable method for volumization of the breasts and face. Minor 

complications were not infrequent in this case series; however, no life-threatening complications 

were observed. Continued work needs to be done to use fat grafting beyond traditional measures.

Reprints: Sherry Collawn, MD, PhD, Division of Plastic Surgery, University of Alabama at Birmingham, 103 John N. Whitaker 
Building, 500 22nd Street South, Birmingham, AL 35233. scollawn@uabmc.edu. 
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Fat grafting continues to be a popular augmentation agent in the face, breasts, and other 

tissue deficient locations in the body.1,2 Recent scientific progress has allowed fat grafting 

to become a time-efficient option to achieve volumization, with average operating room time 

at 125 minutes and with high rates of satisfaction among patients.3–5 Agha and colleagues 

comment that there has been substantial diversity in the criteria used to determine the 

safety and efficacy of fat grafting between different studies and thus call into question the 

comparability of the current literature. In a review of 22 articles including 3565 patients, 

Groen and colleagues7 identified that the most common complications of autologous fat 

grafting in cosmetic breast augmentation included induration, persistent pain, and hematoma 

occurring at 33%, 25%, and 16%, respectively. While the procedures seem to be efficacious 

in the short term, there are concerns for long-term resorption, loss of volume, and future 

oncologic risk.8 Al Sufyani and colleagues9 suggest that complications associated with 

fat grafting typically are of low morbidity to patients and that patients do well in long 

term. In situations apart from breast reconstruction and augmentation, fat grafting provides 

volumizing effects in areas that have experienced large traumas and atrophy such as the face 

and extremities.2 In addition to the perceived benefits and low costs, recent studies have 

demonstrated a potential regenerative effect in the grafted adipose tissue.10

Although autologous fat grafting is used by plastic surgeons to meet various reconstructive 

and aesthetic objectives, there is a paucity of studies that characterize the safety of fat 

grafting in the breast, face, and other locations.11–14 In this study, we will analyze the 

success of fat grafting in our patient population and assess the complications associated with 

these procedures.

METHODS

Institutional review board approval was obtained, and we completed a retrospective chart 

review of all autologous fat grafting performed at a single institution from January 2015 

through July 2018. A total of 534 patients had a fat grafting procedure of the face and 

body during this period. Of this group, 399 patients had completely documented records 

available in the electronic health record of the fat graft recipient site, donor site, and amount 

grafted available to our investigators. Fat harvest was generally from the abdomen, thighs, 

and flanks using a traditional liposuction system. Surgical complications were assessed 

by reviewing postoperative clinic notes for each procedure. Complications were classified 

by major or minor complications. Major complications included hematomas/seromas, fat 

necrosis, dermatitis/cellulitis, and infection. Minor complications included asymmetry, 

altered skin or tissue sensation, and reported postoperative donor site or recipient site pain. 

Asymmetry was noted if records reported patient or physician expression of asymmetry. 

The patient cohort was grouped into primarily fat grafting location: (1) bilateral breasts, (2) 

unilateral breasts, (3) face, and (4) other (abdominal scars, back, flanks, hands, buttocks, and 

thighs). Data were summarized using standard descriptive statistics for continuous variables 
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and categorical data where appropriate. Continuous variables were compared using either a 

t test or one-way analysis of variance test, depending on the normality of the distributions. 

Categorical data were compared using χ2 test. IBM SPSS version 9.2 or higher was used 

for all analyses. A P value of 0.05 or less was considered statistically significant for all 

comparisons.

RESULTS

In this patient cohort, most of the recipient sites of fat grafting were to the bilateral 

breasts (63.13%), followed by unilateral breasts (25.8%), face (6.8%), and other (4.3%). 

Considering patient demographics, there was a statistically significant difference in age (P 
= 0.035) between the 4 groups with individuals receiving fat grafting to the face being 

an average age of 57.04 ± 15.48 years, while patients that underwent unilateral breast fat 

grafting procedures had an average age of 28.31 ± 11.03 years. The remainder of patient 

demographic factors was not statistically different (Table 1). The donor site (P = 0.08) 

was most commonly from the abdomen (46.5%), abdomen plus flank region (11.8%), and 

abdomen plus hip region (10.1%; Table 2).

Patients undergoing removal of breast implants with fat grafting replacement have also 

had successful results, and none of the patients had requested a second session for breast 

enhancement. The average amount of fat harvested was statistically different (P = 0.001) 

between the 4 groups. The average amount of fat grafted for all grafts was 124.4 +/− 6.74 

g (P = 0.002) and also statistically different with bilateral breasts using an average of 140.6 

+/− 93.97 g (70 g per side), unilateral breasts an average of 90.71 +/− 47.28 grams, 15.9 

+/− 9.99 g to the face or temporal region, and lastly other locations with 261.3 +/− 341.73 

grams, greatly skewed by several large grafts to the buttocks (Table 3).

When looking at the type of procedure performed with fat grafting for this cohort, there was 

a significant difference in the number of primary reconstruction, tissue expander, implant, 

revision, and mastopexy procedures done between the 4 groups (P = 0.017; Table 3). 

With the bilateral breast group having mostly revisions (34%), unilateral breast has mostly 

primary reconstructions (27.5%), face group primary reconstruction (33.3%), and other 

group only fat grafting (54%). Incidence of any type of complication was 27.8% (P = 0.54) 

across all fat grafting procedures. Major complications in this study comprised fat necrosis, 

infection, seroma/hematoma, and cellulitis. We see that most complications were minor 

complications (16.7%) as opposed to major (10.9%). There was no significant difference in 

the incidence of major complications between the 4 groups. Notably, there was a significant 

difference in the incidence of minor complications between the 4 groups (P = 0.046) 

with the bilateral breast group (20.4%) followed by the unilateral breast group (13.7%), 

face group (3.7%), and no minor complications in the other group. The most common 

complication for this cohort was asymmetry (14.4%; Table 4). In our patient series, other 

major complications such as skin loss, paresthesia, vascular compromise, embolization, or 

blindness resulting from the fat injections were not reported. Fifty-three percent of the 

complications (59/110) were not reported to be resolved (Table 5).
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DISCUSSION

Fat grafting has emerged as a useful method for contouring in aesthetic and reconstructive 

patients. This retrospective study sought to characterize the fat grafting at multiple body site 

locations by volume of fat grafted, type of procedure, and complication profile. Although 

it has been previously shown to be well tolerated, long-term complications have yet to be 

adequately assessed in a variety of procedures and graft location sites.

In this study, the average amount of total fat harvested and donated to different graft 

locations was statistically different as expected for the varying amounts needed to properly 

contour different body locations. Our average amount of 140.6 g of fat injected in breast 

procedures was comparable with that in study by Spear et al4 at 145 mL. In our study, 27 

patients had facial fat grafting and the average amount of fat grafted was 15.9 mL, consistent 

with the range of 1 to 20 mL described in the literature.15–17 An important consideration in 

the amount of fat transfer is the retention rate of transplanted fat. For breast augmentation, 

studies have found fat retention rates of 47% to 65%, whereas in facial fat grafting, these 

same rates are closer to 40%.16,18–21

It is also important to note that other procedures were done in conjunction with fat grafting 

in our patient population with the most common being primary reconstruction, followed 

by secondary revision, insertion or removal of tissue expanders, insertion or removal of 

implants, and mastopexy. In cases of fat grafting to the bilateral breast, only 12 patients 

(4.8%) had fat grafting alone with no other associated procedure. Our study focused on all 

patients who received fat grafting, many of which were accompanied by reconstruction 

or revision. Our results suggest that fat grafting to different body locations does not 

correlate with increased complication rates. Our overall major complication rate was 

10.9%, which includes infection, seroma/hematoma, fat necrosis, and dermatitis/cellulitis. 

This complication profile is similar to other studies such as the 9.9% complication rate 

documented by Sinno and colleagues22 for gluteal augmentation and 10.5% by Condé-Green 

et al8 for general fat grafting procedures. Blindness and stroke are serious complications that 

can occur from facial fat grafting.23,24 In our patient cohort, we did not have any reports 

of intravascular complications from fat grafting to the face. Reported asymmetry, which 

also included contour deformity and undercorrection, noted during the postoperative clinic 

visits was the most frequent complication patients experienced in our cohort (14.4%). Both 

dermatitis/cellulitis and seroma/hematoma were the second leading causes of complications 

in our study, each at 3.3%, which is comparable with the literature.8,25 Accompanying 

procedures such as breast reconstructions, tissue expander implantation or removal, and 

mastopexies likely have larger incisions sites compared with fat grafting injections via fine 

gauge needles. Therefore, we postulate that the complication may be more likely due to 

surgical site infections. Seroma and hematomas being complications of fat grafting are low, 

but Ørholt et al26 noted 0.5% hematomas and 0.1% seromas in his study with 2073 patients 

who underwent breast augmentation with fat grafting. The third leading cause of major 

complications in our study was fat necrosis, affecting 2.5% of the study. Fat necrosis is also 

a well-documented complication of fat grafting.26,27 In our study, all patients’ fat necrosis 

self-resolved. Infection made up the lowest percentage of complication at 1.8%. Our “other” 

category, making up 2.3% of the cohort, included the following complications found within 
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the series: altered breast sensation and abdominal pain. Although a little more than half the 

patients who experienced complications did not report resolution, it is of note that most 

of the complication was due to asymmetry or dissatisfaction with contour. Swelling often 

occurs after fat grafting that could contribute to this, and resolution could have occurred 

outside of the clinic.

Lastly, analyses of large cohorts of data suggest that fat grafting was in fact preferred 

to breast implant therapy for minimizing short-term complication risk.1 Advocates for 

fat grafting to healthy breast tissue remain cautious about potential risks of breast 

cancer development in these patients.26,28–30 These proponents emphasize the necessity of 

continued breast cancer screening and long-term studies to assess any potential increased 

risk introduced to individuals undergoing these procedures.1

Limitations

Because of the retrospective nature of the study, we cannot fully conclude whether a 

complication was truly due to fat grafting if other major procedures were simultaneously 

performed. We documented all complications that occurred after the operation(s). Therefore, 

the complication rate recorded in this study may be an overestimation of the true 

complication rate caused solely by fat grafting. A specific instance includes a subject who 

underwent mastopexy with fat grafting. The patient experienced dissatisfaction with the 

symmetry of the breasts. To correct the asymmetry, patient underwent further fat grafting. 

From this case, we cannot fully conclude whether mastopexy or initial fat grafting was the 

cause of the asymmetry.

Future Directions

Much of the excitement surrounding fat grafting is associated with its potential to have 

regenerative effects due to stem cells located in the grafted adipose tissue.6 While 

further investigation is required to further outline these potential effects, the possibility 

of regenerative procedures could lead to an astounding number of new applications for 

reconstructive surgery.6 Worldwide, many clinical trials are underway to evaluate the 

regenerative potential of fat, stromal vascular fraction, and adipose-derived stromal cells.1,7 

Future studies could explore isolated fat grafting operations from more institutions with 

longer follow-up. In our study, only 12 cases had fat grafting not accompanied by another 

procedure at a single institution over 3 years. In addition, some studies have reported 

using 3-dimensional imaging to monitor postoperative changes of other surgical sites.31,32 

The face and the abdomen have discrete anatomical landmarks that can be followed 

via 3-dimensional imaging to monitor postsurgical progression. Besides these traditional 

indications, fat grafting has also been successfully used to correct a variety of other 

deformities. Fat grafting has been demonstrated to be effective in providing cosmesis to 

areas of chronic wound damage and scar tissue.17,18 Stem cells found in adipose tissue can 

be transferred by fat grafting to damaged tissue secondary to radiation injury. Studies have 

demonstrated that fat grafting for this purpose assists in rejuvenating irradiated tissues and 

stimulates wound healing.19,20
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CONCLUSIONS

Fat grafting can be safely performed for a variety of indications. Our analysis revealed a 

10.9% major complication rate with no reports of death or fat embolism. Most complications 

were minor asymmetries. Continual investigation is required to use fat grafting beyond its 

traditional indications.
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