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Analysis of complications from fat grafting performed 
at a public university hospital between 2015 and 2018: a 
cross-sectional retrospective study
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Análise de complicações de lipoenxertias realizadas em hospital público 
universitário entre 2015 e 2018: estudo retrospectivo transversal

Introduction: Fat grafting consists of collecting fat from one fat donor area via liposuction, 
then reallocating this tissue into a receptor area through syringes and cannulas. According 
to the literature, it is a safe process used in aesthetic and reconstructive surgeries. The 
objective is to evaluate complication rates of fat grafting procedures performed in a 
public university hospital from 2015 to 2018 in comparison with data previously reported 
in the literature. Methods: A retrospective observational study developed at a public 
university hospital in Campinas-SP based on the revision of medical records of patients 
who underwent the fat grafting procedure in this institution from 2015 to 2018. Results: 
Regarding the complications, the vast majority corresponded to fat reabsorption (62%). 
Bruise corresponded to the second most common (38% of cases), followed by edema (19%). 
Pain and dyschromia followed next, with 10% and 7% of cases, respectively. Only one case 
of operative wound infection was described. Other less frequent complications included 
hyperemia (5%), asymmetries (5%), desquamation (2%), local paraesthesia (3%) and skin 
lesion (2%). No other larger complication was reported, such as fat embolism or severe 
surgical complications such as bleeding, sepsis, or anaphylaxis. Conclusion: The procedures 
of liposuction for fat collection and fat grafting were proved to be safe, yielding low 
complication rates in the studied sample, which agrees with data reported in the literature.
Keywords: Postoperative complications; Adipose tissue; Reconstructive surgical 
procedures; Lipectomy; Elective surgical procedures.
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Introdução: A lipoenxertia consiste no processo de coleta de gordura de uma área doadora 
de gordura por meio de lipoaspiração seguida da realocação desse tecido em área receptora 
por meio de seringas e cânulas. É um processo seguro utilizado em cirurgias estéticas e 
reconstrutivas, de acordo com a literatura. O objetivo é avaliar as taxas de complicações 
dos procedimentos de lipoenxertia realizados em um hospital público universitário no 
período de 2015 a 2018, em comparação com dados previamente relatados na literatura. 
Métodos: Estudo observacional retrospectivo desenvolvido em hospital universitário 
público de Campinas - SP a partir da revisão de prontuários de pacientes submetidos a 
lipoenxertia nesta instituição de 2015 a 2018. Resultados: Em relação às complicações, a 
grande maioria correspondeu à reabsorção de gordura (62%). O hematoma correspondeu 
ao segundo mais comum (38% dos casos), seguido do edema (19%). Dor e discromia vieram 
em seguida, com 10% e 7% dos casos, respectivamente. Apenas um caso de infecção de 
ferida operatória foi descrito. Outras complicações menos frequentes foram hiperemia (5%), 
assimetrias (5%), descamação (2%), parestesia local (3%) e lesão cutânea (2%). Nenhuma 
outra complicação maior foi relatada, como embolia gordurosa ou complicações cirúrgicas 
graves como sangramento, sepse, anafilaxia, entre outras. Conclusão: Os procedimentos 
de lipoaspiração para coleta de gordura e lipoenxertia mostraram-se seguros e com baixo 
índice de complicações na amostra estudada, concordando com dados da literatura.
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INTRODUCTION

Fat grafting is a surgical technique described in 
1893 by Neuber1, which consists primarily of collecting 
fat through the liposuction process of a donor area, 
followed by the relocation of this fat in a recipient area 
using syringes and cannulas. It is a minimally invasive 
technique used worldwide and has several applications 
in reconstructive and aesthetic plastic surgery and 
other surgical specialties.

It is presented as an alternative to synthetic 
materials, such as hyaluronic acid for facial fillers2, in 
the moderate increase of breast and gluteus volume3 
with silicone prostheses, in the correction of congenital 
and acquired deformities, scars4 and reconstructions 
after oncological surgeries such as mastectomies or 
quadrantectomies5.

In addition, it has the potential to be used in 
several other areas of medicine, such as ophthalmology, 
for the reconstruction of periorbital defects and post-
enucleation ophthalmic cavity filling6; proctology, in 
the treatment of recurrent perianal fistulas7; and in 
rheumatology, as a potential local immunomodulator 
for autoimmune diseases8, among many others.

Fat grafting is a technique that uses autologous 
tissue; therefore, non-immunogenic, using the fat that 
can be collected through the liposuction process. In 
addition, it has a small percentage of complications, 
most of which are composed of local reactions, not 
threatening patients’ lives.

Such complications include local and systemic 
reactions, both those related to the liposuction process 
and the fat grafting process itself. Complications related 
to liposuction are usually smaller and less frequent than 
those observed in classic liposuction used to improve 
body contour since smaller volumes of liposuctioned 
fat are used9.

Among the most common local adverse effects 
are post-procedure irregularities and asymmetries, 
fat necrosis and formation of oily cysts (larger grafted 
amounts), local infection, hematomas, seromas, and 
hyperpigmentation, prolonged edema, ecchymosis, 
resorption or proliferation of fat tissue, among others10. 
Systemic complications include perforations of viscera 
or vessels during liposuction, fat embolism and fat 
embolism syndrome11, in addition to events that can 
be associated with any surgical procedure, such as 
hypersensitivity reactions to medications, infections, 
thromboembolism, etc.2,3, 12,13

Some studies considered the factors that 
reduce such risks, mainly concerning asymmetries, 
irregularities, fat reabsorption and liponecrosis. 
There is evidence that a delicate liposuction process, 
associated with the non-exposure of fat to ambient air 

(closed system), in addition to the previous tunneling 
of the graft site followed by slow application of the 
graft, helps in the process of fat adherence and reduces 
negative results both clinical and aesthetic2,3. In addition, 
fat grafting performed in areas of fibrosis, such as scars 
and areas exposed to radiotherapy, can reduce fat 
retention thanks to less vascularization of the tissue.

On the other hand, fat grafting itself seems to have 
a regenerative effect on fibrous and scar tissue thanks to 
its pro-angiogenic effect and possibly the differentiation 
and proliferation of adipocyte stem cells14,15. Some 
studies demonstrate that characteristics of the donor 
area do not seem to influence the rates of complications 
and fat retention in the recipient area16. Others, however, 
argue that the viability of fat is greater when collected 
from different areas according to the patient’s age17.

Despite the wide range of scientific articles 
published on fat grafting techniques worldwide, studies 
intending to evaluate this technique’s safety, efficacy 
and complications are mostly very heterogeneous and 
have low scientific evidence2.

OBJECTIVE

This study aims to evaluate the complication 
rates of fat grafting procedures in a public university 
hospital from 2015 to 2018 compared to existing data 
in the medical literature.

METHODS

This study consists of a retrospective observational 
study based on a review of the medical records of all 
patients undergoing the fat grafting procedure at a public 
university hospital in Campinas-SP, performed by the 
plastic surgery team from 2015 to 2018. The project was 
approved by the Research Ethics Committee (Protocol 
number [CAAE]: 08897619.6.0000.5404, Campinas - SP, 
Brazil, May 20, 2019).

Patients whose medical records were not located 
or with gaps in the medical record of the procedures 
that made the proposed analyses impossible, as 
well as patients who did not complete the treatment 
and maintained regular outpatient follow-up, were 
excluded from the analysis.

In the analysis, data were recorded regarding 
sex, age, the purpose of the procedure (for aesthetic or 
repair purposes as a way of correcting post-traumatic, 
surgical scars and deformities, etc.), donor area, 
recipient area, amount of grafted fat, the solution 
used for anesthesia and hemostasis, and postoperative 
complications for a period of up to 1 year after surgery, 
as well as patient satisfaction with the procedure and 
the need for new fat grafting.
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RESULTS

Sixty-seven patients underwent fat grafting at 
the hospital within the stipulated period. Data were 
collected from 58 medical records, according to the 
inclusion and exclusion criteria approved by the 
Research Ethics Committee, totaling 145 fat grafting 
procedures analyzed. Of these, 87 procedures (60%) 
were revisional (secondary) procedures performed in 
15 patients. Of the total number of patients analyzed, 
39 (67%) are women, and 19 (33%) are men. Sixteen 
patients (28%) underwent fat grafting procedures for 
aesthetic purposes, all female. The mean age of patients 
at the first fat grafting procedure was 43 years (45 years 
for women and 40 for men).

Regarding the liposuction site for fat collection, 
in 76% (118) of the procedures, the material was 
collected from the abdomen, with 71% from the 
lower abdomen (110 procedures). The flank region 
was the second most used for liposuction with eight 
cases (5%), followed by the thigh region (seven cases) 
and the sacral region (four cases). The material was 
collected by liposuction from more than one region 
in four cases analyzed. Other collection regions 
included buttocks and back and trochanteric regions, 
each with one case.

Regarding the grafting site, 82 of the procedures 
analyzed were performed in the face region, corresponding 
to 53% of the total procedures (Figure 1 shows an 
example of fat grafting on the face used to correct 
deformity after surgical resection of arteriovenous 
malformation in the face).

Scars and lower limb deformities were in second 
place, totaling 30 procedures (19%) (Figure 2 shows 
an example of scar depression in a post-traumatic lower 
limb scar treated with fat grafting). Skull and breast also 

corresponded to most grafting sites, with 14% and 10% 
of the total procedures performed. Other grafting sites 
included the trunk region (three cases) and the genital 
region (one case).

Regarding postoperative complications, the 
vast majority corresponded to fat resorption (62% 
of cases). Ecchymosis was the second most frequent 
complication (38% of cases), followed by edema (19%). 
Pain and dyschromia followed, with 10% and 7% of 
cases, respectively. Only one case of surgical wound 
infection evolving with ulceration after fat grafting in 
a scar on the right lower limb was described, resulting 
from a sequela of chronic osteomyelitis.

Figure 2. A: Patient undergoing fat grafting in scar depression of a post-traumatic scar on the lower limb (preoperative); B: Immediate postoperative period.

A B

Figure 1. A: Preoperative patient (post-resection sequelae of arteriovenous 
malformation); B: 30-day postoperative period of fat grafting in the lower lip; 
C: 1 year postoperative period.

A

B
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Other less frequent complications included 
hyperemia (5%), asymmetries (5%), desquamation (2%), 
local paresthesia (3%) and skin damage (2%) (Table 1). 
The insufficient repair was described in 5% of cases. 
No cases of major complications, such as fat embolism, 
or serious surgical complications, such as bleeding, 
infection with sepsis, or anaphylaxis, among others, 
were described. According to the Kruskal-Wallis test, 
the time between the procedure and the appearance 
of the complication was statistically relevant (p=0.003) 
(Table 2).

The lower limbs were the grafting site with the 
greatest fat, averaging 61 ml. Trunk and breast also 
had higher mean amounts of grafted tissue, with 58ml 
and 51ml, respectively. In the face region, the average 
milliliter of grafted fat was 6ml, and, in the skull, 5ml. In 
cosmetic surgeries, the average amount of fat used was 
11 ml, against an average of 25 ml used in reconstructive 
surgeries (Figure 3). According to the Mann-Whitney 
test, in this study, there was no significant difference 
between the amount of fat grafted and the complication 
rate (p=0.072). However, there was a trend towards 
a higher complication rate in larger amounts of fat 
grafted. (Table 3).Table 1. Fat grafting complications.

Complication Number of cases %

Peeling 1 2

Infection 1 2

Skin lesion 1 2

Retraction 1 2

Ulceration 1 2

Paresthesia 2 3

Asymmetry 3 5

Erythema 3 5

Insufficient repair 3 5

Dyschromia 4 7

Prolonged pain 6 10

Edema 11 18

Ecchymosis 23 38

Resorption 90 62

Table 2. Postoperative complications concerning postoperative 
time (days).

Complication Average PD Median Total

Anesthesia 75 64 75 2

Resorption 108 102 90 98

Prolonged pain 10 9 7 7

Edema 19 34 7 11

Ecchymosis 6 2 7 22

Hyperchromia 60 42 60 2

Erythema 34 37 34 2

Hipocromia 150 170 150 2

Insufficient repair 24 31 7 3

Others 14 11 10 4
SD: standard deviation. (p=0.003).

Table 3. Complication rate according to the amount of fat grafted. (p=0.072).

Variable Complication Average SD Q1 (25%) Q3 (75%)

Amount of fat (ml) No 24.94 61.41 2.3 13

Amount of fat (ml) Yes 25.33 50.8 4 24
SD: Standard deviation.

Fat resorption was reported in outpatient 
consultations in the postoperative period in 80% of 
breast fat grafting cases, the macro-region with the 
highest complaint of resorption. The region of the 
skull had 68% of cases with reports of resorption in 
consultations, followed by procedures in the trunk 
(67%), face (65%) and lower limbs (63%). The only 
procedure performed in the genital region had no 
report of resorption or need for re-approach. According 
to Fischer’s exact test, statistical analysis showed no 
significant difference in fat resorption from fat grafted 
in different sites (p=0.53) or fat removed from different 
donor areas (p=0.184).

DISCUSSION

Initially, it can be observed that most (67%) of 
the treatments performed were on female patients, 
and those with a purely aesthetic purpose were all on 
women.

Figure 3. Amount of fat grafted in ml per region.
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However, the mean age at the first procedure 
was lower in male patients. We can relate this data to 
the fact that more than half of the men who underwent 
fat grafting underwent the procedure to correct post-
traumatic scars and deformities (10 of 19 male patients), 
thus occurring in younger patients, compatible with the 
higher incidence of trauma.

The most frequently used sites for fat collection 
through liposuction were the lower abdomen (71%) and 
flanks (5%), in agreement with the study by Geissler 
et al.17 regarding the viability of fat, in which the lower 
abdomen and flanks were the two areas whose collected 
fat had lower rates of resorption and greater viability in 
the grafted region.

Fat resorption was the most reported complaint 
in postoperative medical consultations in fat grafting 
procedures (62% of cases). The amount reabsorbed, 
however, was not measured. In the literature, the 
difficulty in measuring fat reabsorption after the 
procedure is recurrently described, as well as the lack 
of a validated method for the same purpose.

The fat survival rate can be optimized using 
established techniques following some predetermined 
principles, such as the previous tunneling of the grafted 
area, use of fewer caliber cannulas (Figure 4 - Fat 
removed with liposuction and injection with fewer caliber 
cannulas), and injection of small amounts of fat in order 
to to ensure cell imbibition, among others disseminated 
from the Coleman technique18, currently most used in 
most plastic surgery services.

In this study, there was no significant difference 
between the amount of fat grafted and complication 
rates (p=0.072). However, it showed a trend towards 
higher complication rates in higher amounts of fat 
grafted, as evidenced in most studies in the literature. 
A study with a larger sample of patients could show 
statistical relevance to this hypothesis.

However, the factors that can alter fat survival 
in the long term, such as changes in body mass 
index (BMI) and body composition, are not yet fully 
elucidated in the literature, as there are no validated 
methods for its measurement16.

In 1987, the American Society of Plastic Surgeons 
published a report criticizing the autologous fat 
transplantation method, with estimated fat survival 
rates of 30% after 1 year of procedure, showing concern 
regarding the method’s effectiveness19. Little is known 
about the mechanisms of fat survival, and, to date, 
there is no unified measurement method to measure 
its survival rate16.

Therefore, the study data were compatible with the 
literature data since resorption was reported in 62% of the 
analyzed cases, but there was no objective measurement 
method of its volume. In addition, there was a statistically 
significant difference between the time elapsed after the 
procedure and the complication rate (p=0.003).

There is a high probability that this result was 
directly affected by the resorption rate since fat tends 
to be reabsorbed over time17, and resorption was the 
most frequent complication. The mean time between 
the procedure and the report of the complication was 
50 days, and 108 days for the report of resorption, 
indicating an adequate postoperative follow-up in our 
study (12 months).

If we consider fat resorption as part of the 
refinement process and the need for more than one 
procedure to achieve the final result, the complication 
rates become very low. Total postoperative complaints 
dropped from 150 to just 60 (60% drop).

Regarding the rates, only reports of minor 
complications such as ecchymosis, pain, edema, 
dyschromia, asymmetries, and under-correction, among 
others, were found. The most serious complication 
was graft site infection with tissue loss and ulceration, 

Figure 4. Adipose tissue removed with liposuction separated in 1ml seringes and fat grafting technique with fewer caliber cannulas in facial filling.

A B
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reported in only one case. There were no cases of major 
complications such as embolization, fat embolism 
syndrome, bleeding or death.

In a literature review, low rates of postoperative 
complications were found both in fat grafting 
procedures and liposuction procedures. In the study 
by Furlani & Saboia20 with 151 patients undergoing fat 
grafting for facial rejuvenation, only under-correction 
was reported, with no other complications. In the 
review article by Yu et al.16, only 10 cases of major 
complications were described in 10 years of review, 
the most severe being cerebral and ophthalmic artery 
embolization.

In the study by Maione et al.9, with 1000 patients 
undergoing fat grafting, only two hematomas were 
reported in the donor area, 83 post-liposuction 
deformities and four cases of infection in the 
recipient area. No reports of necrosis or systemic 
complications such as pulmonary thromboembolism 
or cardiorespiratory arrest. Another study, focusing 
on liposuction complications only, analyzed 25 years 
of procedure and 26,259 patients, with seroma findings 
in 5% of cases, irregularities and fibrosis in 2.3%, DVT 
and PTE with 0.03% incidence each and only 0.01% 
post-TEP21 mortality.

Despite the heterogeneity, the literature on fat 
grafting complications indicates a low incidence of 
adverse effects, the vast majority of which are minor 
complications that do not pose a risk to the lives of 
patients, similar to what was observed in the present 
study.

The degree of satisfaction with the procedure 
was high; however, in most cases (62%), more than one 
procedure was necessary for the patient to be satisfied 
with the result. This was also demonstrated in the study 
by Denadai et al.22, in which fat retention was greater 
after complementary procedures.

As there is no validated method to quantify fat 
resorption over time, patient and surgeon satisfaction, 
symmetry, volume, and aesthetic pleasingness, among 
other qualitative factors, are considered when assessing 
the need for a revision procedure. Because of this, it 
is pertinent to open a discussion on the possibility 
of validating the hypercorrection process in selected 
cases, which could reduce the number of interventions 
necessary to achieve the expected final result.

Resorption is still an important issue concerning 
the fat grafting method, and there is a need for studies 
that help in the quantification of resorption rates, as 
well as in the development of techniques that optimize 
the survival of fat in the medium and long term. In our 
study, statistical analysis showed no difference in fat 
resorption at different fat grafting sites or in fat from 
different donor areas. Liposuction performed for the 

collection of fat associated with fat grafting proved to be 
a safe technique in the analyzed sample, in agreement 
with the data obtained in the literature.

CONCLUSION

Liposuction procedures for fat collection and 
fat grafting proved safe and with enormous potential 
for use in plastic surgery and other areas of medicine. 
Considering that this technique has evidence of 
low serious complications and great potential for 
application, further research on fat grafting should be 
encouraged.
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