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achieved through lipofilling as ‘high’.  Conclusions:  The 
lack of randomized controlled data, especially in high-
risk patients, demonstrates the necessity for a registry 
study on this topic. Our survey describes, in detail, the 
indications for lipofilling as well as its appropriate appli-
cation in breast cancer patients in Germany and may 
thereby reduce the present therapeutic uncertainties. 

 © 2018 S. Karger AG, Basel 

 Introduction 

 Autologous fat transplantation has become increasingly impor-
tant in breast reconstruction after (breast) surgery in breast cancer 
patients. It is mainly used for contour enhancements after breast 
conservation therapy (BCT) and heterologous or autologous breast 
reconstruction after mastectomy. Despite the increasing popularity 
of the procedure, the advantages and disadvantages have been dis-
cussed controversially. Autologous material has several advantages: 
Immunologic rejection reactions as seen with alloplastic and allo-
genic materials do not occur. The access to large volumes of fat tis-
sue (depending on the existing amount of subcutaneous fat tissue), 
which can be obtained without causing significant donor site de-
fects, and the minimal complication rate are additional advantages 
of this method. Fat tissue is metabolically active tissue consisting of 
a heterogeneous cell population: mature adipocytes, fibroblasts, 
blood vessels, and adipose-derived stromal cells (ASCs)  [1–3] . Due 
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 Summary 
  Background:  Autologous fat transfer in breast recon-
struction has become increasingly important in breast 
reconstructive surgery. Although the indication to obtain 
fat, the various operative procedures, and the risks for 
the patient have been addressed in a large number of 
studies, detailed information on the everyday use of au-
tologous lipotransfer in breast units in Germany is still 
lacking.  Methods:  The objective of the study was to ob-
tain primary data on the use of autologous lipotransfer 
to treat breast cancer patients in Germany and to deter-
mine measures for quality assurance in the daily prac-
tice. An online questionnaire concerning breast cancer 
and lipofilling was sent to specialists in gynecology and 
plastic surgery.  Results:  Two-thirds of the specialists 
who responded to the questionnaire use autologous li-
potransfer for breast reconstruction and did not report 
an increase of local recurrence following lipotransfer. 
There were only small differences between gynecolo-
gists and plastic surgeons regarding the procedure and 
indication for lipotransfer. The method is highly ac-
cepted by patients and physicians, and both gynecolo-
gists and plastic surgeons rated the improvement 
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to cell differentiation and the release of cytokines, fat tissue pos-
sesses unique regenerative qualities. Rohrich et al.  [4]  showed that 
the cell quality and the survival rate of the fat transplant are inde-
pendent of the extraction site.

  The extraction technique, however, may have an effect on the 
vitality and purity of the mature adipocytes and on the number of 
the transplanted adipose-derived regenerative cells (ADRCs) and 
may thereby play a decisive role in the success of autologous fat 
transplantation  [5, 6] .

  The disadvantages of lipotransfer are the general risks of sur-
gery, necrosis, infections  [7–10] , cyst formation  [11] , or loss of the 
transplant  [12–15] . Whether or not transplantation of ASCs and 
ADRCs can influence the risk of recurrence has been questioned, 
and several studies have shown that there is an increase in tumor 
cell vitality and cell proliferation, as well as a decrease in apoptosis 
following lipotransfer  [16, 17] . Sun et al.  [18] , on the other hand, 
found a downregulation of cell signals and an inhibition of tumor 
tissue proliferation. By contrast, Lohsiriwat et al.  [19]  published a 
retrospective study demonstrating an increase in local recurrence 
after lipotransfer in a subgroup (n = 9) with an elevated risk profile 
(poorly differentiated breast cancer, high Ki-67 proliferation index, 
unclear margin status), when primary resection of the tumor and 
lipofilling were less than 3 years apart. Interestingly, there were no 
local recurrences when the lipotransfer was performed more than 3 
years after the primary breast cancer surgery. This agrees with 2 
recent case-control studies that also did not demonstrate an in-
creased risk for recurrence following autologous lipotransfer  [20, 
21] .

  These data show why the role of endocrine, paracrine, and auto-
crine activities of the transplanted fat tissues and the actual risk of 
recurrence remain unclear. Our literature search did not identify 
adequately powered randomized controlled trials on the topic of 
lipotransfer, and the existing publications have low levels of evi-
dence and are statistically and methodologically biased. We con-
sider it fundamental to further elucidate the field of indication for 
fat transplantation in breast reconstructive surgery.

  Therefore, the objective of our retrospective survey was to ob-
tain primary data regarding the use of lipofilling from specialists in 
medical societies and study groups who treat breast cancer patients 
in Germany on a daily basis and to identify difficulties or concerns 
regarding the indications for and limitations of lipofilling.

  Material and Methods 

 Between December 2014 and December 2015, 360 specialists in breast cen-
ters were contacted via e-mail by the following medical societies: Nord-Ost-
deutsche Gesellschaft für Gynäkologische Onkologie (NOGGO), Westdeutsche 
Studiengruppe (WSG), German Breast Group (GBG), Arbeitsgemeinschaft für 
ästhetische, plastische und wiederherstellende Operationsverfahren in der Gy-
näkologie (AWO Gyn) and Deutsche Gesellschaft der Plastischen, Rekonstruk-
tiven und Ästhetischen Chirurgen (DGPRÄC). They were requested to respond 
retrospectively to an agreed-upon questionnaire concerning the use of li-
potransfer for breast reconstruction in patients who had had breast cancer. The 
questionnaire was designed with our co-authors’ expert advice. The questions 
in the online questionnaire could be answered with yes/no, as multiple choice, 

or by ranking. There was only 1 answer for some of the questions; for others, 
more than 1 answer could be given. A descriptive statistical presentation was 
chosen because of the limited number of cases.

  Results 

 Baseline Data 
 The response rate to the questionnaire was 16.4%. 59 of the 360 

contacted physicians responded to the survey, of which 42 were 
specialists in gynecology, 16 were specialists for plastic-reconstruc-
tive surgery, and 1 was a specialist in both areas. 35 of the 59 physi-
cians (59.3%) use lipotransfer as a reconstructive procedure in 
breast cancer patients (gynecology (G): 44.2%; plastic surgery (PS): 
100%). 86.4% of the physicians who use lipotransfer work at an on-
cologically certified center (G: 95.4%; PS: 64.2%) and 91.5% work 
at an interdisciplinary breast center (G: 100.0%; PS: 70.6%). During 
the monitored time, 16,671 breast cancer operations were per-
formed in these centers and lipotransfer was offered to the patients 
in 927 cases (equally distributed between G and PS). On average, 
the participating specialists had been using lipotransfer in breast 
cancer patients for 5 years (G: 4 years; PS: 6 years).

  Details Regarding the Procedure 
 There were no differences regarding the liposuction system (Li-

piVage ®  in 39.4%, Body-jet ®  in 39.4%, and Coleman in 36.4%), 
though gynecologists used the LipiVage system more often (61.1%) 
and plastic surgeons preferred the Body-jet (62.5%) and the Cole-
man system (50.0%). In 59.4%, the fat tissue was prepared by sedi-
mentation, in 37.5% by filtration, and in 31.3% by centrifugation. 
In 22.9%, the fat tissue was injected under constant sonographic 
view (G: 31.9%; PS: 17.7%).

  All physicians injected fat tissue subcutaneously (100%) fol-
lowed by prepectoral injection in 60%, intramuscular injection in 

 Table 1.  General information by the study participants regarding the use of 
lipotransfer in breast cancer patientsa

1 2 3 4 5 Rating 
Average

Only method after mastectomy 6 7 5 8 8 3.15

After mastectomy and implant 
reconstruction 

9 15 8 2 0 2.09

After a breast-conserving operation without 
significant intraglandular volume 
reconstruction < 25%

3 8 12 7 3 2.97

After a breast-conserving operation with 
significant intraglandular volume 
reconstruction > 25%

6 3 7 14 3 3.15

Contour enhancement after autologous 
tissue reconstruction 

10 0 2 2 1 1.93

a1 = Most frequent; 5 = least frequent.
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40%, intraglandular injection in 14.3%, and subpectoral injection 
in 11.4%.

  In 70.6%, the average amount of transferred fat tissue was 50–
150 ml per procedure (G: 72.3%; PS: 40.0%). 25–50 ml were trans-
ferred in 17.7% (G: 33.3%; PS: 5.8%) and more than 150 ml in 
14.7% (G: 0%; PS: 29.4%). Overall, the plastic surgeons tended to 
transfer greater volumes/a greater amount of fat than the 
gynecologists.

  No survey participant reported a transfer below 25 ml. In 70.6%, 
the plastic surgeons transferred a volume of more than 100 ml, 
whereas in 72.3%, the gynecologist transferred a volume between 
50 and 100 ml.

  Indication and Limitations of the Procedure 
 The majority of the respondents used lipotransfer for contour 

enhancements after mastectomy with implant-based breast recon-
struction, autologous-based breast reconstruction and after BCT, 
and less often as the only method for breast reconstruction after 
mastectomy ( table 1 ,  fig. 1 ).

  Mammography was not seen as a contraindication after li-
potransfer, when performed after complete healing of the wound. 
Common mammographic changes were the formation of oil cysts 
(70%), fatty tissue necroses (63.3%), and micro-calcifications 
(50%), and were mainly detected after intraglandular injection 
(93.3%), as compared to the other injection sites (0–6.7%). The fat 

  Fig. 1.  Indications for lipotransfer differentiated 
according to the treating specialty. 

  Fig. 2.  Patients’ and physicians’ rate of satisfac-
tion with the use of lipotransfer in breast cancer 
patients. 
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graft survival rate was estimated to be 60.0%. There were no differ-
ences among the specialists regarding the above-mentioned points.

  Of the participants, 35.3% applied for coverage of the costs for 
lipotransfer of the affected breast by a health insurance company 
(G: 31.6%; PS: 52.9%), whereas 51.5% applied for coverage of the 
costs for lipotransfer of the healthy breast to achieve symmetry (G: 
29.4%; PS: 70.6%). We have no information on how often the 
health insurance companies actually covered the costs for li-
potransfer. One-third of both gynecologists and plastic surgeons 
were concerned about an increased risk of local recurrence after li-
potransfer. 63.2% of the gynecologists and 20% of the plastic sur-
geons performed lipotransfer irrespective of the tumor biology. 
However, the specification of the patients’ BRCA status was not 
included in the questionnaire.

  Rate of Satisfaction 
 The physicians rated the breast shape improvement through 

lipofilling as high in 61.8%, as intermediate in 35.3%, and as low in 
2.9%. They estimated the level of acceptance by the patient to be 
high in 77.1% and intermediate in 22.9% ( fig. 2 ).

  Discussion 

 In recent years, autologous fat transfer has become increasingly 
important in breast reconstruction after breast surgery due to can-
cer. This, however, has led to intense discussions regarding its ad-
vantages and disadvantages, especially concerning a potentially in-
creased carcinogenic risk after lipotransfer  [16–18, 21, 22] .

  In one of the largest observational studies on this subject, Kro-
nowitz et al.  [23]  compared the rate of local recurrence in breast 
cancer patients with breast tissue removal and autologous li-
potransfer for breast reconstruction (n = 1,000) and patients with-
out lipotransfer (n = 670) after a median follow-up of 60 months 
between 1981 and 2014 in the USA. No differences were seen in the 
rate of local recurrence between the two patient groups. However, 
their analyses showed statistical and methodological bias and they 
did not provide adequate information on the patients’ risk profile 
or BRCA status  [24, 25] .

  Two-thirds of the specialists participating in our survey had no 
concerns regarding the induction of local recurrence after autolo-
gous lipotransfer, which agrees with the findings by Kronowitz et 
al.  [23]  as well as with several recent clinical studies showing no 
increase in the incidence of breast cancer in patients after autolo-
gous fat transfer  [2, 23, 26–29] .

  To our knowledge, there are no studies reporting a higher rate 
of recurrence in patients with a BRCA mutation. Nevertheless, the 
current guideline for autologous fat transplantation released by the 
German Society for Plastic Reconstruction, Dermatology and Gy-
necology recommends that autologous lipotransfer should only be 
performed in BRCA-positive women given a strict indication  [30] .

  In our survey, the great majority of the participating physicians 

rated the improvement and the acceptance of lipotransfer by the 
patients as ‘high’. In their study, Harder et al.  [31]  describe the per-
formance of autologous fat transfer with a morbidity rate below 
1%. They refer to studies that describe a total of 2,254 autologous 
fat transfers with only 21 infections (<1%). These infections healed 
conservatively and did not require surgical intervention  [25, 30–
32] . However, the authors noted that the end points regarding 
complications after autologous fat transfer were defined differently 
in the studies, which made a direct comparison difficult  [31] .

  Aside from the medical aspects, economic factors also play an 
important role in autologous breast reconstruction. Unfortunately, 
the health insurance companies in Germany do not generally cover 
the expenses for lipofilling, which could explain why only 35–51% 
of the participating specialists applied for the coverage of costs at 
all. (Unfortunately, we have no information on how often the 
health insurances actually covered the costs for lipotransfer.) Al-
though lipofilling undoubtedly has a great benefit for the patient by 
achieving breast symmetry after breast cancer surgery and is well 
accepted by both patients and physicians, the health insurers are 
reluctant to cover the costs  [32] . This problem must be addressed 
in the future, especially because lipofilling has gained such impor-
tance in breast reconstruction therapy.

  The participants were asked to evaluate the basic benefits of the 
method as well as the patients’ acceptance. The data show that the 
plastic surgeons rated both the cosmetic results and the patient ac-
ceptance more positively than the gynecologists. Evaluation of pa-
tient acceptance and satisfaction with lipofilling by the treating 
physicians has not been assessed in any international study and 
should play a relevant role in subsequent investigations. 

 The high acceptance shown by the participating centers regard-
ing structured data collection (including follow-up data) indicates 
that the establishment of a national registry would be an important 
step. This would simplify analyses in the future and would allow 
reliable monitoring of patient safety. Inconsistent definitions of 
complication rates could be avoided; a predefined procedure to 
evaluate the rate of satisfaction by both patients and physicians and 
reliable data for the rate of recurrence after autologous fat transfer 
could be generated. The liposuction procedures and techniques 
should be evaluated and transmitted to the registry as well.

  Our survey has a few limitations that must be discussed: The 
response rate to the questionnaire was low with only 16.4% and 
therefore cannot fully represent the use of autologous lipotransfer 
in Germany. In addition, the nature of surveys on a voluntary basis 
is that they lead to a positive selection as only centers experienced 
with the method tend to respond. Further, the low number of par-
ticipating physicians did not allow detailed statistical calculations, 
so that the subgroup analyses were performed as descriptive 
analyses.

  However, the data clearly show that autologous fat transplanta-
tion has been well accepted in breast reconstructive surgery both 
by gynecologists and plastic surgeons, resulting in an increase in 
patient satisfaction. In order to reduce therapeutic uncertainties in 
the use of autologous fat transplantation for breast cancer patients, 
additional basic research and extensive clinical studies should be 
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performed, especially when a high risk of recurrence or a BRCA 
mutation is present. The establishment of a registry to collect clini-
cally relevant data regarding lipofilling in breast cancer patients 
would greatly improve the clinical practice.

  Conclusions 

 Our survey is the first to describe the indications and limita-
tions of autologous fat transfer and to provide detailed information 
on its use in the daily practice in breast units and plastic recon-
structive surgery departments in Germany. Autologous fat transfer 
is a well-established method to enhance the breast contour after 
BCT and after implant- or autologous-based breast reconstructive 
surgery. A search of the literature, as well as our own data, shows a 
lack of prospective, systematic studies concerning the reliability of 

this reconstructive procedure in breast cancer patients. The collec-
tion of high-quality prospective data with a representative long-
term follow-up period in a national registry could help us identify 
methodological difficulties and limitations and determine the pa-
tients’ rate of satisfaction and quality of life after the procedure. 
This should be addressed in future studies.
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