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Early or late recurrences of
breast carcinoma are to be
researched in relation to fat
grafting

Egidio Riggio

Department of Plastic and
Reconstructive Surgery, Fondazione
IRCCS Istituto Nazionale dei Tumori,
Milan, Italy

Local relapse after mastectomy is spo-
radic for early breast cancer (stage 1 or 2)
adequately treated, excepting some sub-
types. The highest rates of local relapse
occur in the first years. Loco-regional recur-
rences occurred within 2 years from pri-
mary surgery in 50-60% of patients and in
80-90% within 5 years.!* When lipofilling
is immediately performed after cancer sur-
gery, the development of early recurrences
is already expected according to cancer pro-
file and the relationship with the fat injec-
tions will be complex to be demonstrated
through retrospective studies and with short
periods of follow-up. On the contrary the
unusual growth, if present, of the number of
loco-regional recurrences at long-term or
recurrences following delayed fat injections
should be better considered as an alert.*
Two case reports published in 2014 are par-
adigmatic of this dual behavior of the biol-
ogy of recurring breast cancer.>® I found
very interesting the presentation of local
recurrences after bilateral mastectomy for
invasive ductal carcinoma and lipofilling.
We would lay stress on the time intervals
between mastectomy (2006), two sets of
lipofilling (2011-2012) and the skin recur-
rence after 10 months (2013). The histolog-
ical analysis of the mastectomy scar is also
paradigmatic showing extensive and multi-
focal tumor recurrence associated with sub-
cutaneous remnants of fat necrosis, in par-
ticular oil cysts. The primary tumour is
described as ductal invasive carcinoma,
grade 2, in a breast related cancer antigen
type 2 patient. No information was dis-
played on staging, nodal status,
estrogen/herceptin receptor status that is
known to affect the risk of cancer recur-
rence. Chaput et al.®7 described a different
pathological pattern of local recurrence fol-
lowing lipofilling after mastectomy: tumour
cells in bundles along the tunnels created by
autologous fat grafting. Extension to the
sternum was also reported and supposed to
be related either with dissemination through
the cannula or with metastatic progression
of the tumour. This aggressive, invasive car-
cinoma recurrence occurred 4 months after
fat injections and two years after mastecto-
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my and axillary dissection. Unfortunately,
the biological characteristics of the invasive
carcinoma were not reported and the report
of a single case remains anecdotal.
Nevertheless, the case history suggests a
discussion on the timing between transfer of
fat and adult stem cells and growth of a
recurrent or new tumour. Based on cancer
biology, we should assume that the local
relapse was already present in a subclinical
onset, before fat grafting, or not investigat-
ed by imaging in the previous months. The
smallest detectable size of breast cancers (in
optimal conditions) is 2 mm by mammogra-
phy.® Most of them have minimal doubling
time of 50-200 days. Therefore, a cluster of
tumour cells may take years to become
large enough to be detected.”!® The fat tun-
nels could have facilitated more dissemina-
tion than multiplication of pre-existing
tumour cells. On the other hand, the hypoth-
esis of a direct carcinogenesis in such a
short period of 4 months is less plausible
even if angiogenic cytokines and stem cells
can supply cancer proliferation in vitro and
in vivo."""!5 Nevertheless, the cases of Smit
et al’ and Chaput et al.” show common
aspects, such as invasive carcinoma, recur-
rence after modified radical mastectomy
and radiotherapy, mastectomy scar at site of
either extensive fat grafting or recurrence
origin, long free-disease times from primary
surgery to lipofilling (5 and 2 years respec-
tively). Based on the local relapse histology
(i.e., signs of fat grafting in the tumour
specimen) and timing (i.e., 7 years after pri-
mary surgery and two from the first lipofill-
ing), the case of Smit e al’> seems to be
more suggestive for the hypothesis of a new
fat-linked tumour cell growth.

According to our institutional experi-
ence,'® a retrospective series of 60 breast
cancer patients (55 with invasive carcino-
ma), with 12 years of oncological follow-
up, showed features analogous to the cited
case reports. Although there are some limi-
tations mentioned in the inherent discus-
sions, our study did not report higher risks
than those usually expected after total mas-
tectomy. The intervals from fat injection to
recurrence (found in two patients) were
nearly 2 and 6 years; they are much longer
than the 10 and 4 months respectively
reported by Smit and Chaput.>” The cumu-
lative risk of local recurrence after lipofill-
ing were respectively 7.25% (95% confi-
dence interval [CI], 0-15.4%) for loco-
regional recurrences and 7.6% (95% CI,
0.2-15%) for distant metastases.*!® Fat
grafting was meanly performed 56.5
months after mastectomy. Overall 12-year
incidence of local relapse was almost 5%:
1.6% before and 3.3% after lipofilling. It
occurred only in patients with stage 2 and
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none with stage I. It stated a rate of local
recurrence per year per 100 patients that
might be oncologically safe: 0.43 compared
to 0.36 of the observation period from mas-
tectomy to lipofilling; the same rate was
1.04 when only Stage 2 cases were consid-
ered. After reading both these reports in lit-
erature, we have revised the histology of
our post-mastectomy local recurrence after
lipofilling in order to find any peculiar pat-
tern. Histology only describes dermo-hypo-
dermal localization of tumour cells without
signs related to prior fat grafting.

This discussion may be useful to the
future researchers. We should start to debate
about early and late local recurrences in the
presence of adipose-derived stem cells or
adipose-cell and stromal microenviron-
ments,!”"! and also to study the behavior of
different molecular patterns associated with
fat injections. Ribelles et al?® analyzed
stage 1-3 breast cancer recurrences and
found: i) slow risk increase in Luminal A,
with peak after 3 years and then steady; ii)
risk increase in the first 5 years in Luminal
B; iii) a peak nearly 20 months after surgery
in Her 2, with a greater risk in Ki-67=14%
(a second peak can occur at 72 months); iv)
low proliferation rate in triple negative
tumours, except of those with Ki-67=14%
that shows the peak at nearly 18 months.
Nevertheless, the same authors assume that
proliferation pathway can play a key role in
the growth of early recurrence after surgery
regardless of the intrinsic subtype involved.
We should start to distinguish a fast pro-
gression of subclinical tumors in presence
of vascular growth factors and stem cells
from the hormonal activity of grafted fat
that can conceivably induce a late carcino-
genesis. Furthermore, mature adipocytes
can alter the epithelial cell phenotype and
produce a more motile cell type increasing
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the risk of breast cancer.?!>* The current lit-
erature may not solve the uncertainty still
present about the risks of loco-regional
relapse following lipofilling. Most of these
studies enrolled and gathered groups of
mastectomy and quadrantectomy patients
after conserving surgery with different radi-
ation protocols (standard, ELIOT, none),
and patients at low risk with high-risk for
local relapse. Most recent studies have
focused on delayed lipofilling and moni-
tored recurrences after five years from the
event, but they predominantly concern the
effect after conserving surgery. We have
preferred not to debate it in this short
paper.2>2¢ Local recurrence after mastecto-
my should be studied aside from quadran-
tectomy or lumpectomy, in particular if the
primary aim is to evaluate risk of fat injec-
tions in the residual breast. Furthermore, as
reported by Arriagada et al.*! the risk of
local recurrences before and after 5 years is
significantly different in mastectomy com-
pared to conserving surgery (P=0.0001). In
our study that included 55 early breast can-
cers, and the local relapse occurring in high-
grade invasive carcinoma, the loco-regional
risk still remains within the safe limits rec-
ognized by the oncological standards. Our
favorable outcome concerns delayed fat
grafting in women with early breast cancer,
invasive carcinoma, and mastectomy, fol-
lowed for 7 years after lipofilling. In 2019
Krastev et al. have published a comparative
study reporting no significant differences in
the locoregional recurrence rates between
autologous fat grafting and control groups
observed retrospectively for 5 years of fol-
low-up after fat grafting; incidence rates of
0.53% and 0.83% per year respectively.?’
Krastev et al. also analyze the local recur-
rence after fat grafting in conservative treat-
ment, 139 of 287 breast cancer patients and
the findings are favorable at long term.
Nevertheless, the question about the suffi-
cient length of observational time is not yet
solved. The recurrence dynamics changes
with the molecular patterns and with patient
adiposity. We should expect early recur-
rences if related to adipose-derived stem
cells or late recurrences if related to adi-
pose-cell and stromal microenvironments
respectively.?® All these findings suggest
that lipofilling is not associated with
increased risk for cancer relapse within 5
five years from the fat grafting but the cur-
rent literature has not yet solved the uncer-
tainty that concerns the possible dynamics
of local recurrences that could start follow-
ing fat grafting in the breast. Clinical evi-
dence concerning latent late recurrences
related to fat is still lacking. Sporadic
reports of local recurrence do not add new
insights to the issue but testify to the diffi-
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cult management of women affected by
breast cancer using plastic procedures.

References

1. Donegan WL. Cancer of the breast.
Local and regional recurrence. Major
Probl Clin Surg 1967;5:190-200.

2. Crowe JP Jr, Gordon NH, Antunez AR,
et al. Local-regional breast cancer
recurrence following mastectomy. Arch
Surg 1991;126:429-32.

3. Willner J, Kiricuta IC, Kolbl O.
Locoregional recurrence of breast can-
cer following mastectomy: always a
fatal event? Results of univariate and
multivariate analysis. Int J Radiat Oncol
Biol Phys 1997;37:853-63.

4. Riggio E, Bianchi GV. Commentaries
on data published by Riggio et al. and
discussion by Otterburn on locoregional
risk following mastectomy after lipofill-
ing. Aesthetic Plast Surg 2014;38:608-
10.

5. Smit JM, Tielemans HJP, Tuinder SMH,
de Vries B. Recurrence of invasive duc-
tal breast carcinoma 10 months after
autologous fat grafting. J Plast
Reconstruct Aesthet Surg 2014;67:
el27-8.

6. Chaput B, Grolleau JL, Bertheuil N, et
al. Another suspected case of breast
cancer recurrence after lipofilling?
Remain cautious. J Plast Reconstruct
Aesthet Surg 2014;67:1156-7.

7. Chaput B, Foucras L, Le Guellec S, et
al. Recurrence of an invasive ductal
breast carcinoma 4 months after autolo-
gous fat grafting. Plast Reconstr Surg
2013;131:123e-4e.

8. Spratt JS, Greenberg RA, Heuser LS.
Geometry, growth rates and duration of
cancer and carcinoma in situ of the
breast before detection by screening.
Cancer Res 1986;46:970-4.

9. Margolese RG, Hortobagyi GN,
Buchholz TA. Natural history and prog-
nostic ~ markers.  Chapter 121:
Neoplasms of the breast. In: Kufe DW,
Pollock RE, Weichselbaum RR, et al.
eds. Holland-Frei Cancer Medicine. 6th
ed. Hamilton, ON: BC Decker; 2003.

10. Fournier DV, Hoeffken W, Junkermann
H, et al. Growth rate of primary mam-
mary carcinoma and its metastases. In:
Zander J, Baltzer J, eds. Early breast
cancer. Berlin: Springer-Verlag; 1985.

11. Muehlberg FL, Song YH, Krohn A, et
al. Tissue-resident stem cells promote
breast cancer growth and metastasis.
Carcinogenesis 2009;30:589-97.

12. Celis JE, Moreira JM, Cabezon T, et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[Surgical Techniques Development 2018; 8:8067]

press

N

Identification of extracellular and intra-
cellular signaling components of the
mammary adipose tissue and its intersti-
tial fluid in high risk breast cancer
patients: toward dissecting the molecu-
lar circuitry of epithelial-adipocyte stro-
mal cell interactions. Mol Cell
Proteomics 2005;4:492-522.

Karnoub AE, Dash AB, Vo AP, et al.
Mesenchymal stem cells within tumour
stroma promote breast cancer metasta-
sis. Nature 2007;449:557-63.

Ando S, Catalano S. The multifactorial
role of leptin in driving the breast can-
cer microenvironment. Nat Rev
Endocrinol 2011;8:263-75.

Bertolini F, Orecchioni S, Petit JY,
Kolonin MG. Obesity, proinflammatory
mediators, adipose tissue progenitors,
and breast cancer. Curr Opin Oncol
2014;26:545-50.

Riggio E, Bordoni D, Nava MB.
Oncologic surveillance of breast cancer
patients after lipofilling. Aesthetic Plast
Surg 2013;37:728-35.

Dirat B, Bochet L, Dabek M, et al.
Cancer-associated adipocytes exhibit an
activated phenotype and contribute to
breast cancer invasion. Cancer Res
2011;71:2455-65.

Pearl RA, Leedham SJ, Pacifico MD.
The safety of autologous fat transfer in
breast cancer: lessons from stem cell
biology. J Plast Reconstr Aesthet Surg
2012;65:283-8.

Strong AL, Strong TA, Rhodes LV, et al.
Obesity associated alterations in the
biology of adipose stem cells mediate
enhanced tumorigenesis by estrogen
dependent pathways. Breast Cancer Res
2013;15:R102.

Ribelles N, Perez-Villa L, Jerez JM, et
al. Pattern of recurrence of early breast
cancer is different according to intrinsic
subtype and proliferation index. Breast
Cancer Res 2013;15:R98.

Arriagada R, Lé MG, Guinebretiére JM,
et al. Late local recurrences in a ran-
domised trial comparing conservative
treatment with total mastectomy in
early breast cancer patients. Ann Oncol
2003;14:1617-22.

Rietjens M, De Lorenzi F, Rossetto F, et
al. Safety of fat grafting in secondary
breast reconstruction after cancer. J
Plast Reconstr Aesthet Surg 2011;64:
477-83.

Petit JY, Lohsiriwat V, Clough KB, et
al. The oncologic outcome and immedi-
ate surgical complications of lipofilling
in breast cancer patients: a multicenter
study -Milan-Paris-Lyon experience of
646 lipofilling procedures. Plast
Reconstr Surg 2011;128:341-6.

OPEN 8ACCESS



paccpress

NS

24. Petit JY, Rietjens M, Botteri E, et al.

25.

OPEN 8ACCESS

Evaluation of fat grafting safety in
patients with intra epithelial neoplasia:
a matched cohort study. Ann Oncol
2013;24:1479-84.

Thrai T, Georgiou C, Machiavello JC, et
al. Autologous fat grafting and breast
cancer recurrences: Retrospective
analysis of a series of 100 procedures in
64 patients. J Plast Surg Hand Surg

26.

27.

2013;47:273-5.

Brenelli F, Rietjens M, De Lorenzi F, et
al. Oncological safety of autologous fat
grafting after breast conservative treat-
ment: a prospective evaluation. Breast J
2014;20:159-65.

Krastev T, van Turnhout A, Vriens E, et
al. Long-term follow-up of autologous
fat transfer vs conventional breast
reconstruction and association with can-

28.

[Surgical Techniques Development 2017; 8:8067]

cer relapse in patients with breast can-
cer. JAMA Surg 2019;154:56-63.
Strong AL, Strong TA, Rhodes LV, et al.
Obesity associated alterations in the
biology of adipose stem cells mediate
enhanced tumorigenesis by estrogen
dependent pathways. Breast Cancer Res
2013;15:R102.

[page 3]





