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Adipose-Derived Stromal Cells in Lipofilling Injected
Fat and Factors Associated with Outcomes:

A Preliminary Report
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Background: Lipofilling has been developed to correct the problem after breast conserving surgery and breast reconstruction
in the patient with breast cancer. The aim of this study is to evaluate amount and proportion of adipose-derived stromal cells
(ADSCs) in harvested fat and other factors affecting outcome of the lipofilling.
Objective: The aims of this study are to evaluate the amount and proportion of ADSCs in harvested fat and factors associate
with the lipofilling outcomes.
Material and Method: A prospective cohort study was performed between 2014 and 2016 in the breast cancer and phyllodes
tumor patients who underwent breast conservative surgery and total mastectomy with reconstruction, or have a deformity, or
asymmetry. The data of cluster of differentiation (CD) markers, cell viability, and outcome of the lipofilling were collected.
Results: Thirteen patients had undergone lipofilling and were included in the present study. Donor site complications were not
found. One patient developed breast abscess after the operation, five patients had fat necrosis from mammography and
ultrasonography, and two of these patients received intervention to prove fat necrosis. Three fat samples were analyzed for
CD markers. The initial finding demonstrated CD45-, CD34+ in all samples and one sample demonstrated CD45-, CD34+,
CD105-, and CD90+ to confirm the presence of ADSCs. No factors were found to affect the fat necrosis.
Conclusion: The present study used the CD surface markers to confirm that the fat graft has ADSCs. We could not find
factors associated with fat necrosis. In further study, we will include more patients to demonstrate the outcome of lipofilling
from amount and proportion of ADSCs and other factors.
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Lipofilling (also called autologous fat transfer
or autologous fat grafting) have been developed to
correct the problems after breast conserving surgery
and breast reconstruction such as breast deformity,
defection, asymmetry, and tissue damage after
radiotherapy. The lipofilling procedure consists of three
steps, namely fat harvesting, fat preparation, and fat
injection. Coleman describes his technique of lipofilling
by injecting the processed fat in small amounts using
multiple tunnels, in many layers and directions. This
technique helps the adipocytes to contact with host
tissue and receive the nutrition for survival(3-6). The

injected fat consists of adipocytes, adipose-derived
stromal cells (ADSCs), vascular endothelial cells,
fibroblasts, and blood cells(1,21). The ADSCs are the
factor that improves the survival of injected fat, leading
to lower incidence of fat necrosis and improve the
aesthetic result.

The concerns about effect of ADSCs in the
injected fat on the microenvironment of the breast that
were raised, especially the oncological safety. There is
no evidence to support these concerns. A number of
studies for the oncologic safety after lipofilling in the
breast cancer patients have been published with good
results and do not interfere the long-term follow-up of
the breast cancer surveillance(2,8-12,15-17,18-20).

The method used to prove that there are
ADSCs in the injected fat is to perform cell culture,
surface marker, and flow cytometry analysis of cluster
of differentiation (CD) 45-, CD31-, CD34+, CD90+,
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CD105-, CD146-(21). Few studies accounted for the
ACSCs in the injected fat. Most of them focused on
the oncologic safety and the efficacy of lipofilling.

The aims of this study are to evaluate the
amount and proportion of ADSCs in harvested fat and
factors associate with the lipofilling outcomes.

Material and Method
A prospective cohort study was performed

between 2014 and 2016 in the breast cancer and
phyllodes tumor patients who underwent breast
conservative surgery and total mastectomy with
immediate or delay reconstruction and have deformity
or asymmetry after surgery. The patients decided to
take the lipofilling procedure. Informed consent was
signed by all participants. The patients’ age, weight ,
height, body mass index (BMI), breast cancer diagnosis,
date of the first oncologic operation, pathologic report,
and adjuvant treatment (chemotherapy, radiotherapy,
hormonal, and targeted therapy) were recorded. All
patients were evaluated preoperatively with clinical
breast examination. The fat deficit volume was
estimated by preoperative photographic assessment

and 2-dimentional quantitative measurement using a
caliper on its two major axis and depth by estimation as
shown in Fig. 1. At the operation time, the patient was
given lipofilling procedure using Coleman technique
as follows. We infiltrated the donor site with Klein‘s
solution. The composition was 500 mL Lactate Ringer’s
solution, 1ml of 1: 200,000 epinephrine and 50 mL of 1%
xylocaine. The fat was harvested with negative pressure
applied to a blunt tipped cannula. The fat-aspirate fluid
obtained was centrifuged at 3,000 revolutions per
minute (rpm) for three minutes. The fat was separated
in three layers namely the oily component, the purified
adipocytes, and the lysed cells with blood residuals.
We injected the purified fat into the recipient area,
through a 17 G blunt Coleman’s cannula.
Multidirectional injections were performed with thin
layer and multiple tunnel technique. Patients were given
prophylaxis antibiotics prior to surgery and they wore
elastic banding on the liposuctioned area. The fat
samples were sent to the pathologist and clinician to
evaluate about cell surface marker (CD 34, CD 45, CD
31,CD 146) flow cytometry analysis and cell viability.
We evaluated early postoperative complications at the
recipient site such as cellulitis, hematoma, or abscess,
and at the donor site such as seroma and cellulitis. At
the follow-up time, we collected the data on the donor
site complications and recipient site complications such
as fat necrosis, abscess, and hematoma and the result
of mammographic finding at three to six months after
the lipofilling procedure.

Statistical analysis
The statistical analysis was performed using

STATA version 14. Quantitative variables were
summarized as mean and standard deviation or median
and range. Categorical variables were summarized as
counts and percentage. Difference in quantitative
variables between groups was test using unpaired t-
test and Fisher’s exact test was used for categorical
variables. Statistical significant was defined as a two-
side p-value of less than 0.05.

Results
Thirteen patients underwent the lipofilling

procedure. The fat specimens from three of these 13
patients were sent to be evaluated about cell surface
markers. The mean age of patients was 44.78 years (SD
= 10.25, range 28 to 57 years). Patients had history of
invasive breast cancer, carcinoma in situ, and phyllodes
tumor. One patient had invasive breast cancer in the
right breast and we performed the lipofilling in left

Fig. 1 Preoperative planning photograph showing the area
of defect and estimated the defect volume.
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Patient characteristics    Summary
     n = 13

Age (year), mead (SD) 44.78 (10.25)
Weight (Kg), mean (SD) 57.98 (6.06)
Height (m), mean (SD)   1.57 (0.06)
BMI, mean (SD) 23.46 (2.22)
Diagnosis

Invasive cancer 53.8%
Carcinoma in situ 23.1%
Phyllodes tumor 23.1%
Normal breast   7.7%

Stage
0 30% (3)
1A 20% (2)
2A 30% (3)
3A 10% (1)
3C 10% (1)

Chemotherapy 46.2% (6)
Radiotherapy 30.8% (4)
Hormonal therapy 76.9% (10)

Table 1. Summary of patients’ characteristic

Parameters Number (%)

Site
Right    6 (46.2)
Left    7 (53.8)

Oncologic surgery
BCT    2 (15.4)
Total mastectomy    6 (46.2)
Nipple sparing mastectomy    2 (15.4)
Skin sparing mastectomy    2 (15.4)
Normal breast    1 (7.7)

Axillary lymph node management
No    2 (16.7)
SLNB    8 (66.7)
ALND    2 (16.7)

Reconstruction
No    2 (16.7)
Yes  10 (83.7)

Type of reconstruction
TRAM    6 (50)
Delayed TRAM    2 (16.7)
LD with prosthesis    1 (8.3)
Prosthesis alone    1 (8.3)

BCT = Breast conserving therapy, SLNB = Sentinel lymph
node biopsy, ALND = Axillary lymph node dissection TRAM
= Transeverse rectus abdominis musculocutaneous, LD =
Latissimus dorsi

Table 2. The surgical characteristic

Parameter Mean (n = 9)    Median (range)

Total harvested fat volume (mL)     314.11 308 (208 to 408)
Harvest from thigh (mL)       93.67   93.67 (0 to 230)
Harvest from abdomen (mL)     203.78 160 (96 to 420)
Total fat graft after centrifugation (mL)     131.11 123 (72 to 232)
Fat after centrifugation (%)       42.07   39 (23 to 57)
Total fat graft (mL) (injected  to the recipient)     118 120 (62 to 132)
Time after oncologic surgery (month)       39.5   14.46 (7.5 to 171)
Follow-up time (month)         9.0     7.3 (0.5 to 20.5)

Table 3. Summary of lipofilling procedure

breast to correct the defect in the upper inner quadrant
at the same operation. The patients’ characteristics are
shown in Table 1. Type of oncologic surgery and breast
reconstruction prior to the lipofilling procedure are
shown in Table 2. The mean total harvested fat volume
was 314.11 mL with a range from 208 to 408 mL. The
mean volume of total fat after centrifugation was 131.11
mL or 42.07% of the harvested fat from the patients.
The mean volume of the fat graft that was injected to
the patient was 118 mL (range 62 to 232 mL). The mean
interval time after oncologic surgery to lipofilling
procedure was 39.5 month (range 7.5 to 171 month)
and the mean follow-up time was nine months.
All patients underwent one lipofilling procedure.
There was no complication of the donor site after

liposuction and one patient had abscess in the recipient
site, which needed surgical intervention (Table 4).
A Mammography and ultrasound were performed in
eight patients. The result of the mammography showed
BIRADS2 (Breast Imaging Recording And Data System)
and BIRADS3. Two patients developed BIRADS4A in
mammography and needed tissue diagnosis, one
patient had fat necrosis proven from fine needle
aspiration (FNA) and another had fat necrosis proven
from core needle biopsy. No local recurrent and
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Complications Number (%)

Abscess     1 (7.7)
Fat necrosis     5 (62.5)

Table 4. Complication of lipofilling

Factors No. fat necrosis (%) Fat necrosis (%) p-value
n = 3 n = 5

Diagnosis
IDC 0 3 (100%) 0.076
DCIS 1 (33.3%) 2 (66.7%)
phyllodes 2 (100%) 0

Chemotherapy
No 3 (50%) 3 (50%) 0.357
Yes 0 2 (100%)

Radiotherapy
No 3 (42.9%) 4 (57.1%) 0.625
Yes 0 1 (100%)

Hormone therapy
No 2 (100%) 0 0.107
Yes 1 (16.7%) 5 (83.3%)

IDC = Invasive ductal carcinoma, DCIS = Ductal carcinoma in situ

Table 5. The correlation between the patient’s factors and fat necrosis

metastasis was found in the period of follow-up time.
The correlation between possible factors and fat
necrosis are shown in Table 5. No factors were found
to be affecting the fat necrosis. Three fat samples were
sent to evaluate the CD marker; the results of which are
shown in Fig. 2. The clinical outcome is shown in Fig. 3
to 6.

Discussion
This study had many limitations because of

small sample size. We studied only 25 patients.
However, this preliminary study confirm that the fat
graft demonstrated CD45- and CD34+ in all samples,
thus, it confirmed that there are adipose-derived cell
populations. One sample demonstrated CD45-, CD34+,
CD90+, and CD105-, thus, confirmed that there are
ADSCs(21). The cell viability in all three specimens is
high. In the future, we will include more patients and
will evaluate the amount and proportion of ADSCs on
the lipofilling outcome in a better way than this study.
In the previous studies, the patients underwent more
than one lipofilling procedure to correct the defect(3).
In our study, all the patients received only one lipofilling

procedure. We cannot conclude that the patients have
a good cosmetic result. We need long-term follow-up
and re-evaluation of the cosmetic result again. In our
series, one patient who had the lipofilling procedure,
returned for mammoplasty because she still had a large
deformity, but she refused a second lipofilling
procedure.

The lipofilling procedure was safe, with low
complication rate and improved cosmetic result in
patients that received oncoplastic surgery. One patient
had breast abscess a week after the operation. The
patient had underlying diabetes mellitus. Therefore,
we should be more concerned in the patients who have
underlying disease(3).

The fat necrosis seen in five patients, were
not correlated with other factors. We cannot conclude
this result because of the few patients in this study. In
the literature reviews, we found that 7 to 10% of the
lipofilling patients have fat necrosis but there is no
clinical, pathological, or clinical variable to predict the
development of fat necrosis(8,9).

Previous studies suggest how to reduce the
occurrence of the liponecrosis or fat necrosis by using
Coleman’s technique. It is to inject the fat graft from a
separate column of fat to maximize the surface contact
between the grafted fat and the healthy tissue.
However, it does not perform overcorrection of the
breast defect that might impair the viability of adipose
tissue leading to liponecrosis(3).

Delay et al reported that approximately 30%
of the harvested material is lost after centrifugation



S98                                                                                                                J Med Assoc Thai Vol. 100 Suppl. 9  2017

and 30% of volume transferred is reabsorb after
grafting(7). In this study, approximately 52% of the
harvested materials was loss after centrifugation. This
problem probably arises from technical issues. The
results from the present study may help improve fat
harvesting technique in the future.

Conclusion
The preliminary report confirms that we can

demonstrate CD45-, CD34+, CD90+, and CD105- in the
harvested fat. Lipofilling procedure can be used safety
in patients who have defect from oncologic breast
surgery. In future studies, we will evaluate the long-
term safety and factors effecting outcome of this
procedure.

What is already known on the topic?
The injected fat for lipofilling consists of

Fig. 2 Cell viability and CD marker. A) Female patient with Ductal carcinoma in situ, Left breast. Cell viability 97.77%,
population of CD45- CD34+ 94.17%. B) Female patient with Ductal carcinoma in situ, Left breast .Cell viability
56.36%, population of CD45- CD34+ 90.17%. C) Female patient with Invasive ductal carcinoma, Left breast. Cell
viability 87.51%, population of CD45- CD34+ 85.44%. D) CD90+ CD105- 38.69%.
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adipocytes, adipose-derived stromal cells (ADSCs),
vascular endothelial cells, fibroblasts, and blood cells.
The ADSCs are the factor that improves the survival of

injected fat, leading to lower incidence of fat necrosis
and improve the esthetic result.

Many studies about the oncologic safety of

Fig. 3 A 54 years old women present with ductal carcinoma in situ Lt. breast, she received left total mastectomy and
SLNB with TRAM flap reconstruction. A) Anterior view of deformity at upper inner quadrant of the reconstructed
breast. B) Lateral view of deformity at upper inner quadrant of the reconstructed breast. C) Anterior view of the
results at 3 weeks after lipofilling procedure, the Left breast had fullness in the upper inner quadrant. D) Lateral
view of the results at 3 weeks after lipofilling procedure.

Fig. 4 A 56 years old woman with invasive ductal carcinoma in right breast, she received breast conserving operation and
sentinel lymph node biopsy then radiation. A) Preoperative anterior view, she had breast defect and deformity. B)
Preoperative oblique view. C) Preoperative lateral view. D) Anterior view, a week after lipofilling procedure, the
breast had fullness and decreased deformity. E) Oblique view.

Fig. 5 A 31 years old woman with invasive ductal carcinoma in right breast, she received total mastectomy with sentinel
lymph node biopsy and LD flap reconstruction. A) Anterior view, show loss of fullness in upper inner quadrant.
B) Lateral view of deformity at upper inner quadrant of the reconstructed breast. C) Oblique view, 11 months
postoperatively, she underwent tattoo and upper inner quadrant had fullness. D) Oblique view.
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lipofilling in the breast cancer patients have been
published. They show good results and do not interfere
with the long-term follow-up of the breast cancer
surveillance.

Few previous studies accounts for the ACSCs
in the injected fat. Most of them focus on the oncologic
safety and the efficacy of lipofilling.

What this study adds?
This preliminary report confirms that we can

demonstrate ACSCs in the harvested fat.
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⌦⌫⌫⌫⌫⌫⌫

  ⌫    ⌫       
 ⌫

 ⌫  ⌦  
  ⌫⌫⌫⌫⌫ ⌦⌫
    ⌫⌫⌫
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