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1  | INTRODUCTION

Despite the increasing prevalence of lumpectomy for early detected 
tumors, mastectomy remains a commonly performed procedure.1,2 
Women who undergo mastectomy may choose to have breast recon‐
struction either with a prosthetic implant, a flap, or a combination 
of both. Flap‐based reconstruction is currently the standard when 
patients received radiation therapy. Prosthetic outcome in patients 
with mastectomy and radiation therapy is quite poor and associated 

with high morbidity rate. Indeed radiation therapy decreases epithe‐
lial tissue thickness, worsens blood circulation in dermal tissue, and 
inhibits regenerative ability of the skin.3,4 Autologous fat grafting 
(AFG) or lipofilling has been used for aesthetic and reconstructive in‐
dications.5‐10 AFG is a minimally invasive procedure associated with 
low morbidity and can be used as an autologous filler but also to 
reverse fibrotic changes and rejuvenate irradiated skin.9 In order to 
improve lipofilling outcome, external expansion devices have been 
developed to prepare recipient site.11‐13
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Abstract
Background: Post‐mastectomy irradiation severely impairs skin trophicity resulting 
in poor prosthetic implant outcome. Autologous fat grafting improves skin quality 
allowing minimally invasive approach with prosthetic reconstruction. Here, we re‐
port our pilot experience of preoperative mechanotherapy to optimize lipofilling and 
subsequent prosthetic reconstruction outcome.
Methods: We retrospectively included 65 women that had breast reconstruction 
using	autologous	fat	grafting	and	implant	placement	from	2012	to	2018	benefiting	
or not from mechanotherapy before the reconstructive procedure. Demographic and 
surgical outcomes were recorded.
Results: The volume of fat injected was significantly superior in the mechanotherapy 
group compared with the controls for the first and second lipofilling (259.3 mL vs 
150.6	mL	and	251.8	mL	vs	154	mL,	respectively).	Sixteen	patients	among	controls	re‐
quired a pre‐expansion prosthesis compared with none in the endermology group. The 
prosthesis	volume	was	smaller	in	the	endermology	group.	Six	patients	in	the	endermol‐
ogy group had a reconstruction without prosthesis. The aesthetic score evaluated by 
patients	was	4.8	with	no	statistically	significant	difference	between	the	two	groups.
Conclusion: Preoperative skin mechanotherapy and postoperative skin mechano‐
therapy increase skin compliance. It is associated with a higher volume of fat injec‐
tion and lower prosthesis volume. If confirmed in a prospective study, endermology 
could become a standard in patients' preparation for lipofilling‐based reconstruction.
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Endermology is a non‐invasive mechanical massaging technique 
performed with a mechanical device that lifts the skin by means of 
suction, creates a skin fold, and mobilizes that skin fold. This therapy 
was introduced to treat traumatic or burn scars.14‐17

Here, we report our experience using endermology to prepare 
irradiated skin for autologous fat injection. We illustrate the high ef‐
ficiency and low morbidity of our minimally invasive approach com‐
bining peri‐operative skin preparation with prepectoral lipofilling 
associated with prosthesis‐based reconstruction.

2  | METHODS

2.1 | Patients

We included patients who had previously undergone a radical mas‐
tectomy followed by external radiotherapy of the chest wall. These 
patients chose not to undergo flap‐based reconstruction or had 
contraindications to the procedure. Demographic, clinical data, and 
complications were retrieved. The study was carried out between 
2012	and	2018	at	 the	Nord	Artois	Breast	 Institute	 in	Lambres	 les	
Douai	(France)	and	the	Santa	Maria	Breast	Institute	in	Nice	(France).	
This	study	was	reviewed	and	approved	by	the	Weill	Cornell	Medicine	
in	Qatar	IRB	(Board	reference	number	19‐00014).

2.2 | Skin mobilization with endermology

All 32 women in the control group underwent a reconstruction combin‐
ing lipofilling and prosthesis placement. All 33 patients in the endermol‐
ogy group were treated by endermology on recipient site before AFG 
and	 were	 operated	 between	 2014	 and	 2018.	Mechanotherapy	 was	
delivered	with	a	CelluM6	(LPG,	Figure	1)	machine	by	trained	physical	
therapists	(Video	S1).	The	following	endermology	protocol	was	used:

(i) Preoperative on recipient zone starting 4 weeks before surgery, 
2/week:	 Alliance	 50	 12‐14	 hz	 RC	 60/80	 Vb	 0,6‐Vr	 with	 PAF	

50%	 then	 100%	 or	 TR30	 roll	 12‐14	 hz‐RC	 80	 depending	 of	
the skin status. Each session lasted 45 minutes.

(ii) Postoperative recipient zone starting 21 days after surgery, 
TR30 roll minutes 10 hz RC30 aspi1 for 4 weeks. Each session 
lasted 45 minutes.

The patients underwent similar preoperative endermology treat‐
ment between the different lipofilling sessions.

2.3 | Reconstruction process

The first step of the reconstruction consisted of a chest wall lipofill‐
ing and was carried out in an outpatient setting at least 3 months 
after the end of radiotherapy. The fat was aspirated using a 3 mm 
liposuction cannula, connected to a 600‐mL Redon vial, and con‐
nected to a liposuction device. The fat was then centrifuged 30 sec‐
onds	 at	 3000	 RPM	 and	 injected	 through	 multiple	 passages	 in	
different planes. Injections were performed using a 10 mm syringe 
and a 1.6 mm cannula. Based on the improvement of the recipient 
site, we decided to proceed with one of the following options:

New session of fat grafting if the recipient site was not thick 
and mobile enough to allow implant placement.
Placement of a silicone implant if trophicity, thickness, and 
mobility of the skin were suitable. When required a pre‐ex‐
pansion implant was used.

After the second session of lipofilling, based on the skin evaluation we 
opted for one of the following options:

Finalizing the reconstruction with a third session of lipofilling.
Placement of a silicone implant.

The implant was always placed in a prepectoral position avoiding pec‐
toralis major dissection.

F I G U R E  1  Screenshot	taken	during	
a	patient's	treatment	with	a	CelluM6	
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2.4 | Statistical analysis

All quantitative data were expressed as mean ± standard error of 
the	mean	(SEM).	A	Shapiro‐Wilk	normality	test,	with	a	P = .05 rejec‐
tion value, was used to test normal distribution of data prior to fur‐
ther analysis. All pairwise multiple comparisons were performed by 
one‐way	ANOVA	followed	by	Holm‐Sidak	post	hoc	tests	for	data	
with normal distribution or by Kruskal‐Wallis analysis of variance 
on ranks followed by Tukey post hoc tests, in case of failed normal‐
ity	test.	Paired	comparisons	were	performed	by	Student's	t tests. 
Statistical	significance	was	accepted	for	P < .05 (*).

3  | RESULTS

A total of 65 patients were included in this study (Table 1). All pa‐
tients	in	the	control	group	benefited	from	a	silicone	implant,	84.6%	
of them directly after the first lipofilling and the remaining 15.6% 
received two lipofilling sessions before completing the reconstruc‐
tion. Among patients benefiting from endermology, 30.3% com‐
pleted	the	reconstruction	after	the	first	lipofilling,	18.1%	of	patients	
completed reconstruction after the second session of lipofilling and 
48.4%	 of	 the	 patients	 required	 three	 lipofillings,	 37.5%	 (6/16)	 of	
patients among this group did not require prosthesis placement to 
complete the reconstruction. About 50% of patients in the control 
group had a pre‐expansion prosthesis. The volume of fat injected in 
the endermology group was significantly higher than the volume of 
fat injected in the control group for the first and second lipofilling 
(259.3	mL	vs	150.6	mL	and	251.8	mL	vs	154	mL,	respectively).	The	
patient from the endermology group had significantly smaller pros‐
thesis (346.2 mL vs 403.5 mL). The overall follow‐up was 22 months 
(6‐48	months).

We had one prosthesis explantation in the control group (imme‐
diate postoperative infection). Three patients form the control group 
had nodular cystic fat necrosis compare with one in the endermol‐
ogy group. One patient in the control group displayed skin necrosis. 
The	average	score	assessing	the	aesthetic	result	by	patients	was	4.8	
with no difference between the two groups (P‐value >.05).

4  | DISCUSSION

Here, we propose that external mechanotherapy treatment could 
impact the quality of cutaneous and subcutaneous tissue resulting in 
improved surgical and cosmetic outcome. The higher volume of fat in‐
jected and our ability to perform up to three lipofillings and use smaller 
prosthesis are supportive of the role of mechanical preparation of the 
skin. Patients without endermology treatment displayed signs of low 
skin trophicity such as vessel dilatation, thin skin, and capsular retrac‐
tion (Figure 2A) while patients with endermology treatment displayed 

TA B L E  1   Demographic and clinical characteristics of the cohort

Characteristic
Group control 
n = 32

Group en‐
dermo n = 33 P‐value

Age, y 50.6 (9.7) 56.3 (9.5) .02*

Delay before first 
lipofilling

16.7 (13.7) 15.5 (16.2) .74

Lipofilling fat volume (1st 
injection), mL

150.6	(58.5) 259.3 (69.9) <.001*

Lipofilling fat volume (2nd 
injection), mL

154 (35.7)
5/32

251.8	(44.4)
22/33

.008*

Lipofilling fat volume (3rd 
injection), mL

0 (0) 245.6 (60.3)
16/33

<.001*

Delay before Prosthesis 
placement (mo)

3 (1.1) 5.5 (2.3) <.001*

Prosthesis Volume (1 
lipofilling), mL

403.5 (102.9) 346.23 (66.5) <.01

Prosthesis Volume (2 
lipofilling), mL

433 (93) 380	(85.6) >.05

Pre‐expansion prosthesis 16 0 <.001*

Delay between pre‐expan‐
sion and final Prosthesis 
placement (mo)

3.7 (1.9) NA  

Lipofilling alone 0 6  

Complication rate, % 12.5 3 ND

Explant rate (N) 1 0 ND

Oil Cysts (N) 3 1 ND

* indicates the values that are significantly different, P‐value < .05  

F I G U R E  2   Effect of endermology treatment on skin trophicity after reconstruction. A, Patient with one lipofilling session and breast 
reconstruction without endermology displaying signs of low skin trophicity such as vessel dilatation, thin skin, and capsular retraction. B, 
Patient with one lipofilling session and breast reconstruction with endermology displaying improved skin trophicity 

(A) (B)
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improved skin trophicity (Figure 2B) possibly leading to better long‐
term outcome of the lipofilling process.

Prosthetic‐based reconstruction is usually contraindicated in patients 
with chest wall radiation therapy after mastectomy. The tissues are less 
compliant with skin retraction on the chest wall resulting in high risk of 
scaring defect or skin necrosis. AFG could be an important adjunct to 
prepectoral reconstruction, expanding the thickness and enhancing the 
quality of mastectomy skin flaps. In a recent meta‐analysis of 1011 lipo‐
filling‐based	breast	reconstructions	in	834	patients,	2.84‐4.66	sessions	
were required to complete reconstruction. The number of fat grafting 
sessions to complete breast reconstruction was significantly higher for 
irradiated	compared	with	nonirradiated	patients	(4.27	vs	2.84	[P	< 	.05]).	
The complication rate was related to radiation therapy with 5.4% in the 
irradiated group compared with 1.1% in the nonirradiated group (consid‐
ering only necrosis and ulceration). This is a significant shift from the high 
rate of complications associated with prosthetic reconstruction without 
lipofilling.18 Trophic skin is associated with lower fat resorption rate, bet‐
ter outcome, and less morbidity. Preparation of the recipient site could 
therefore be essential before breast reconstruction. One could hypothe‐
size that mechanical treatment such as external expansion or endermol‐
ogy might impact the biology of the irradiated tissue and hence initiate an 
appropriate regenerative niche. Identifying variables that may affect adi‐
pocytes	and	ASCs	engraftment	could	improve	further	adipocyte	survival	
at recipient site and hence the vascular network and skin trophicity.19

There are limitations in this pilot study such as the low number 
of patients, its retrospective setup, and a short‐term follow‐up. We 
do think that a prospective trial should be performed to (a) rigorously 
evaluate the short‐ and long‐term benefits of endermology in AFG‐
based reconstruction, (b) establish the endermology protocols, and 
(c) decipher the biological changes subsequent to the mechanical 
stimulation of skin cells.

If confirmed in a prospective translational study, a rigorous pro‐
tocol could be set up to use the regenerative ability of mechanoth‐
erapy on irradiated skin. This would allow AFG to become a gold 
standard for patients requiring minimally invasive reconstruction.
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