Aesth Plast Surg (2009) 33:695-700
DOI 10.1007/s00266-009-9366-4

ORIGINAL ARTICLE

The Serial Free Fat Transfer in Irradiated Prosthetic Breast

Reconstructions

Pietro Panettiere - Lucio Marchetti -
Danilo Accorsi

Received: 12 November 2008 / Accepted: 21 April 2009 /Published online: 30 May 2009
© Springer Science+Business Media, LLC and International Society of Aesthetic Plastic Surgery 2009

Abstract

Background This study investigated the effects of lipo-
filling on both the functional and the aesthetic aspects of
breast reconstruction.

Methods Sixty-one consecutive patients with irradiated
reconstructed breasts (62 breasts) were offered free fat
transfer to enhance the results and correct the defects.
Twenty patients were enrolled (active branch) and under-
went multiple sessions of lipofilling, while the others were
considered controls. The fat was harvested by syringe and
processed by saline washing only (no centrifugation).
Three months after the last session the functional outcome
was evaluated using the LENT-SOMA scoring system and
the aesthetic outcome was evaluated using a visual 5-point
scale.

Results A significant improvement in all the LENT-
SOMA scores after free fat grafting was observed; the
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scores after treatment were all significantly lower than
those before it and were also significantly lower than those
of untreated breasts. These results also were confirmed by
comparing homogeneous subgroups of breasts with similar
LENT-SOMA ranks before treatment. Similarly, the cos-
metic outcomes were significantly enhanced after serial
lipofilling. The four cases in the active branch with severe
flap thinning resolved with no implant exposure (mean
follow-up = 17.6 months), while implant exposure occur-
red in the two cases with the same problem in the control
group. In one case, a Baker 3-4 capsular contracture was
downgraded to Baker 1 after only one session of lipofilling.
No complications occurred in the treated cases.
Conclusion Free fat transfer is a safe and reliable tech-
nique in improving the outcomes of irradiated recon-
structed breasts with implants.

Keywords Lipofilling - Breast reconstruction -
Radiotherapy - Regeneration

Radiotherapy can significantly raise the risk of flap failure,
implant exposure, infections, and capsular contracture in
prosthetic breast reconstructions. The final aesthetic results
can also be compromised due to hypodermic liponecrosis.
However, the need for radiotherapy is not always predict-
able when choosing a reconstructive procedure, and in
some cases an autologous reconstruction is not feasible.
Recent studies have begun to challenge the dogma of the
relative contraindication of radiotherapy after prosthetic
reconstruction. On the other hand, many studies have dis-
cussed the role of free fat grafts in tissue regeneration [1].
The present study investigates the usefulness of serial fat
grafting in irradiated prosthetic breast reconstructions.
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Materials and Methods

From January 2006 to January 2008, 62 irradiated breasts in
61 patients (one bilateral case) were reconstructed with
prostheses after mastectomy for carcinoma. The patients were
then offered autologous free fat transplant and 20 of them
were enrolled. Forty-two breasts (group 1, control) received
standard treatment only and the remaining 20 breasts under-
went serial free fat grafts (group 2, active branch).

Wet infiltration (0.5%  lidocaine + epinephrine,
1:200,000 in saline solution) was performed using a 10-cc
syringe. The autologous fat was then harvested from the
abdomen, the hips, or the trochanteric area using a 3-mm
cannula (1-hole, bullet tip) and a 10-cc syringe. The fat was
then gently washed and decanted with saline. There was no
centrifugation. Using the same syringes used for harvesting
and a 14G needle, the graft was implanted into parallel
tunnels on multiple layers in the depressed areas, with
minimal overcorrection (10-15%), under the scars, and in
the areas covered by dystrophic skin. Fat implantation was
repeated after a minimum of 20 days until the result was
stable or the patient was satisfied.

The functional results were evaluated before fat trans-
plant (TO) and about 3 months after the last session of
lipografting (T1) using the LENT-SOMA scoring system.
The aesthetic results were evaluated using a 5-point scale
(5 = very good, 4 = good, 3 = acceptable, 2 = poor,
1 = very poor) at TO and at T1. The measures are expressed
asmean =+ standard deviation (SD). The data were analyzed
using the unpaired Student’s 7 test (for interval variables) and
the Wilcoxon two sample test (for ordinal variables).

The present study conformed to the World Medical
Association Declaration of Helsinki (June 1964) and sub-
sequent amendments.

Results

The mean age of the patients was 49.1 £ 9.4 years
(49.4 £ 9.6 years for group 1 and 48.3 £ 9.1 years for
group 2, p = 0.342). All patients presented mild to severe
superficial irregularities and different degrees of skin dys-
trophy. Six breasts showed a severe flap thinning (two in
group 1 and four in group 2). Two reconstructions devel-
oped capsular contracture (one in group 1 and one in group
2). The LENT-SOMA scores of the breasts in group 1 were
comparable to those in group 2 at TO (Table 1).

The fat grafts were harvested from the hips (57%), the
abdomen (30%), or the trochanteric area (12%). The mean
number of sessions performed on each reconstructed breast
was 3.4 £ 1.9 (range = 1-7 sessions) with an average
volume of 24.5 £ 10.8 cc of autologous fat injected in
each session (range = 8-50 cc). The average interval
between two sessions was 75.9 £ 61.3 days (range = 22—
263 days).

All the objective criteria of the LENT-SOMA scoring
system significantly improved in group 2 after serial lipo-
grafting (Table 1, TO vs. T1). The improvement was sig-
nificant for both the flaps with no or mild effects (score O or
1), except for breast edema, and the flaps with moderate or
severe effects (scores 2-3 or 4 when applicable) as shown
in Table 2. Superficial irregularities completely resolved in

Table 1 Outcome of serial lipofilling on the effects of radiotherapy (based on the LENT-SOMA scoring system)

Group 1 Avg = SD Group 1 vs. Group 2 TO Group 2 TO Avg £ SD Group 2 TO vs. Group 2 T1 Group 2 T1 Avg + SD

Pain 1.0+ 1.0 p < 0.8625 1.1+ 1.1 p < 0.001783 0.1 £0.3
Teleangiectasias 1.0 £ 1.0 p < 0.5621 09+ 1.1 p < 0.00604 0.1 0.2
Atrophy 14 +£09 p <0.2312 1.7+ 1.1 p < 0.000161 04 £0.5
Breast edema 0.7 + 0.9 p < 0.6353 0.8 £ 1.0 p < 0.01451 0.1 £0.2
Fibrosis 1.7 £ 09 p <0.9%4 1.7 £ 0.9 p < 0.0001159 0.5+ 0.6

Table 2 Outcome of serial lipofilling on different degrees of radiotherapy late effects (based on the LENT-SOMA scoring system)

TO: 0-1 scores 0-1 scores: TO

T1: 0-1 scores

TO: 2—4 scores 2—4 scores: TO T1: 2—4 scores

Avg + SD vs. T1 Avg + SD Avg + SD vs. T1 Avg + SD
Pain 05+£05 p < 0.02585 0+0 25+£05 p < 0.002165 03 +£05
Teleangiectasias 04 £0.5 p < 0.03646 0£0 2.8 £ 0.5 p < 0.02857 03 +£05
Atrophy 0.8 £04 p < 0.002827 0+0 26+ 0.7 p < 0.0001827 0.8 £04
Breast edema 03+ 05 p < 0.1249 0£0 22405 p < 0.007937 02405
Fibrosis 09403 p < 0.0007686 0£0 25+05 p < 0.0003811 09+ 0.6
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Fig. 1 A severe deformity of
the upper poles, with superficial
irregularities of the lower poles
(a, ¢); significant improvement
after six sessions of fat transfer
(b, d)

Fig. 2 A severe defect of the
upper external pole, with
evident edema (a, c); significant
improvement of both the defect
and edema after the transfer

of 100 cc of fat in four sessions

(b, @)
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Fig. 3 a Severe flap thinning (the implant is visible through the skin).
b The flap salvaged 3 months after the last of three lipofilling sessions
(85 cc)

11 cases and significantly improved in the remaining 9
cases (Figs. 1 and 2).

Implant exposure requiring prosthesis removal occurred
in the two cases of the severely thinned flaps in group 1.
On the other hand, all four thinned flaps in group 2
improved after fat transfer (Fig. 3) and there was no
implant exposure after a mean follow-up of 17.6 £
6.7 months (p = 0.066667).

The Baker 3-4 capsular contracture in group 2 surpris-
ingly was downgraded to Baker 1 after only one fat transfer
session and no contracture relapse was observed after
20.3 months (Fig. 4).

The average aesthetic outcome (3.1 £ 1.6) of the
reconstructions in group 1 was similar to that in group 2 at
TO (2.7 £ 0.8, p < 0.1827). The mean aesthetic result in
group 2 was significantly improved at T1 (4.3 £ 0.6) vs. at
TO (2.7 £ 0.8, p < 0.0004778). The average aesthetic
result was significantly worse in group 1 (3.1 & 1.6) than
in group 2 at T1 (4.3 & 0.6, p < 0.03167). There were no
significant complications.

@ Springer

Discussion

The need for radiotherapy is generally considered a relative
contraindication for prosthetic breast reconstruction,
although some works recently have challenged this dogma
[2]. On the other hand, a number of studies recently
demonstrated the reliability [3, 4], long-term stability [5],
and safety [6, 7] of autologous free fat transplantation in
breast reconstruction. In some studies, lipofilling was
applied to irradiated breast reconstructions [1]. These
works pointed out the regenerative property of autologous
fat that is linked to the adipose tissue-derived stem cells
(ADSC). The loss of regenerative cells is thought to be the
main reason for the late effects of radiotherapy and ADSC
are supposed to be able to partially restore the microvas-
cular pattern (neovessel formation) and improve hydration
[1]. The great advantage of free fat transfer is its low
invasiveness and low morbidity.

In our study, a relatively small volume of fat was
implanted in multiple sessions. The main reason for this is
that in general fibrosis makes it difficult to leave space for
larger volumes of fat. Also, in our series there was no need
for great volume replacements.

We preferred syringe aspiration with no tumescent
technique to try to better preserve the adipocytes. No
centrifugation was performed for the same reason. The fat
was processed only by gentle washing with saline to
eliminate blood and debris.

Comparisons of functional outcome were made using
the LENT-SOMA scoring system, which is considered the
most effective validated tool to analyze the late effects of
radiotherapy [8]. A visual 5-points scale was used to
evaluate aesthetic outcomes. The present study showed that
there was a significant improvement in all the objective
criteria of the LENT-SOMA scoring system after free fat
grafting. In particular, the scores after treatment (group 2
T1) were all significantly lower than before it (group 2 TO).
Also, even though the active branch and the controls had
similar degrees of late effects of radiotherapy before lipo-
filling, the scores after treatment in group 2 (T1) were
significantly lower than in group 1. These results were
confirmed by comparing homogeneous subgroups of
breasts with similar LENT-SOMA ranks before treatment.
In particular, a significant improvement was recorded
among breasts that showed no or mild effects of radio-
therapy (excluding only breast edema). This may confirm a
radical change in the skin ultrastructure after free fat
transplant.

Similarly, the cosmetic outcomes were significantly
enhanced after serial lipofilling. This mainly stems from
the resolution of superficial irregularities, reduction of
fibrosis related deformities, and scar improvement.
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Fig. 4 The Baker 3-4
contracture (a, ¢) downgraded to
Baker 1 after one only session
of lipofilling (b, d). The skin
color was also significantly
improved

Although not statistically significant, probably because
of the sample size, none of the breasts with severe flap
thinning before treatment showed implant exposure after
serial free fat transplantation, while the two thinned flaps in
group 1 were reconstruction failures. Free fat grafts may
thus play a possible role in salvaging reconstruction and in
preventing implant exposures.

Another interesting result was the evident downgrading
in capsular contracture observed in one case after only one
fat transfer session. Some studies have shown that the mean
concentration of collagen is two times higher in irradiated
skin than in nonirradiated skin thus leading to fibrosis [9,
10]. Fibroblast-like cells were proven to be the most
common cell type in the contracted capsules along with
inflammatory cells [11]. One study has suggested that
ADSCs can promote dermal fibroblast proliferation by
paracrine activation through secretory factors [12]. The
same study demonstrated that the concentrations of type I
collagen and fibronectin induced by ADSC were found to
be at least 1000-fold higher than those of several growth
factors. For that reason, it is difficult to explain how free fat
grafts can improve both fibrosis and capsular contracture.
Maybe a regulatory activity mediated by the secretion of
cytokines should be hypothesized. Further studies are
necessary to better understand this behavior.

No complications occurred in the present series. One
must be careful not to puncture the implant, particularly
when an extremely thin flap is being treated. In such cases,

AT

the implant should be protected by gently squeezing it
away from the thinned area. In our opinion, autologous free
fat transplantation should be offered to the patient when
performing reconstruction with implants in irradiated
breasts.

Conclusion

The present study confirms that free fat grafts can greatly
improve both functional and aesthetic results and reduce
the incidence of complications. Free fat transplantation
contributes strongly to challenging the dogma of the rela-
tive contraindication of prosthetic reconstruction in irra-
diated breasts.
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