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Abstract.
BACKGROUND: Fat transfer has been widely used after breast conservative surgery (BCS) where it aims to recover shapes as
a simple, inexpensive, biocompatible method but the technique is not without complications. Platelet Rich Plasma (PRP) is a
promising approach to enhance fat graft survival and subsequently improve the outcome. The aim of this study was to evaluate the
effect of enriching fat graft with PRP for delayed correction of deformities after conservative surgery for breast cancer regarding
esthetic outcome and incidence of complications.
METHODS:The current study included 50 female patients whowere scheduled for delayed lipofilling for correction of deformities
after conservative surgery for breast cancer. The studied patients were randomly allocated into 2 groups: Group I (G I) included
25 patients scheduled for PRP enriched lipoinjection and Group II (G II) included 25 patients scheduled for lipoinjection without
PRP as a control group.
RESULTS: Number of sessions of lipoinjection was significantly less in G I in comparison to G II (P = 0.024). During the 2nd
session; the amounts of fat injected and harvested were significantly less in G I in comparison to G II (P = 0.049 and 0.001
respectively). Recipient site complications were significantly more evident in G II in comparison to G I (P = 0.01). Surgeon and
patient satisfactions were significantly more evident in GI in comparison to G II (P = 0.005 and 0.029 respectively).
CONCLUSION: The addition of PRP to fat grafts is a simple, cost-effective and safe method to improve esthetic outcome and
decrease complications.
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1. Introduction

Good body image after surgical management of
breast cancer became an integral portion of treat-
ment [1]. Unluckily, even Conservative Breast Ther-
apy (CBT) may result in breast contour distortion
which may deteriorate after radiotherapy [2]. The
destructive effect of radiotherapy on normal tissues is
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well documented and stands as an obstacle for any
attempt of reconstruction [3,4]. Recently, fat transfer
has a significant role for volume replacement even for
complete breast reconstruction after mastectomy with
good results [5,6]. It is an easy, simple, biocompatible
and inexpensive procedure that gave results of a high
level of patient satisfaction, thus improving the quality
of the patient’s life with natural texture with the plus
of removal of undesirable fat from other regions [7,8].
After CBT; fat transfer has been widely used to recover
shape, defects, challenging irregularities and asymme-
try after surgical approach which subsequently showed
a decline in contralateral esthetic surgeries [8–10]. In
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spite of all of the previously mentioned advantages;
fat transfer is not without complications either at the
donor site or the recipient site. Chronic pain, edema,
scarring, infection and bleeding can occur at the donor
site. The recipient site complications include fat necro-
sis, oil cyst formation and calcifications which can
occur due to injection of fat in a poorly vascularized
area resulting in failure of graft fat intake [11,12].
To overcome these major drawbacks at recipient site;
several studies recommended addition of autologous
Platelet Rich Plasma (PRP) to the fat graft to enhance
its survival as PRP- which is concentrated plasma
obtained from the patient’s own blood that contains
high concentrations of platelet compared to whole
blood- is rich in angiogenic growth factors which have
proliferation-promoting effects which are important for
fat graft survival and subsequently decrease fat absorp-
tion and complications resulting in improved esthetic
outcome [13–15] the aim of this study was to evaluate
the effect of enriching fat graft with PRP for delayed
correction of deformities after CBT regarding esthetic
outcome and incidence of complications.

2. Patients and methods

2.1. Patients’ selection

Fifty female patients who were admitted to the
department of Surgery, Medical Research Institute,
University of Alexandria Egypt, during the period from
June 2018 to May 2021 and were scheduled for delayed
lipofilling for correction of defects or deformities after
CBT. Lipofilling was approached at least six months
after completion of radiotherapy for regeneration of
unfortunate effects of radiotherapy (radiodermatitis).
The studied patients were randomly allocated into two
groups using closed envelope method. This study was
a prospective randomized controlled study.

Group I (G I) included 25 patients scheduled for
Platelet Rich Plasma (PRP) enriched lipoinjection and
Group II (G II) included 25 patients scheduled for
lipoinjection without PRP as a control group. Patients
who have had inadequate donor sites, those who were
on anticoagulant or antiplatelet therapy and smokers
were excluded from the current study. Six patients met
exclusion criteria and so the number of patients before
application of exclusion criteria was 56 patients.

2.2. Ethical considerations

Institutional research Committee approved the pro-
tocol before the study started. The study was prospec-
tively explained to patients and written informed con-
sent was obtained before study entry.

2.3. Statistical analysis of the data

Data were fed to the computer and analyzed using
IBM SPSS software package version 22.0. (Armonk,
NY: IBM Corp). Qualitative data were described using
number and percent. Quantitative data were described
using range (minimum and maximum), mean, standard
deviation and median. The Shapiro- Wilk test was used
to verify the normality of distribution. Significance
of the obtained results was judged at the 5% level.
The mean value of age, size of the lesion, duration of
operation, and the time between localization and the
start of the operation were calculated and compared
across both groups using independent sample T test.
Length of incision, pain scores and overall cost of the
localization procedure were calculated and compared
across both groups using Mann–Whitney U Test. Side
of the lesion, site in relation to the breast, preoperative
radiological and pathological findings, frozen section
and margin status were compared across both groups
using chi square test and Fisher exact test.

2.4. Study protocol

All patients included in the current study were sub-
jected to thorough history taking with stressing on
previous chemotherapy and radiotherapy, full clinical
examination with detailed breast examination, ultra-
sound andmammography of breasts, routine laboratory
investigations and detailed metastatic workup. Patients
were examined in the upright standing position. There
were preoperative photographs taken to be compared
with postoperative ones to assess esthetic outcome.
Both donor and recipient sites were marked. Donor
areas were the areas where fat is available to a sufficient
extent: abdomen , lateral thighs and flanks. Coleman’s
technique is the most frequently used technique world-
wide. This technique consisted of fat harvesting, fat
processing and lipoinjection [1]. Fat harvesting: local
infiltration of the donor sites with Klein’s solution
containing local anesthetic 10 ml lignocaine+0.25 mg
adrenaline in 500 ml Ringer’s solution. Liposuction: by
slight negative pressure using a blunt-tipped Coleman’s
cannula (2 mm) mounted over a 50 ml Luer Lock
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syringe. Fat processing: the harvested fat was trans-
ferred to a 50-ml Falcon tube ready for centrifugation
at 3000 rpm for 3 min the fat was separated into three
layers; upper oily layer, middle purified fat and lower
blood and debris. Purified fat was transferred into 3-
and 1-ml Luer Lock syringes. For Group I patients;
PRP preparation was under complete strict aseptic
technique. An amount of blood was withdrawn from
patient’s peripheral vein in a tube containing sodium
citrate anticoagulant. The whole blood was centrifuged
at 3000 rpm for 5 min. the supernatant part was called
PRP while red blood cells were discarded at the bottom
of the tube [16,17]. The PRP obtained was added to
the prepared processed fat; we mixed 5 ml of PRP with
50 ml of centrifuged fat tissue (10%) and the mixture
was left for 4–5 minutes after good mixing [18]. Fat
injection: using a 1-mm lipoinjection needle attached
to a 1-ml syringe on withdrawal in a retrograde, radial,
multi- layered and multi-diectional technique at the
subcutaneous layer and within the glandular defects in
both groups [19]. Riggotomy technique was needed in
some cases in both groups to dissect adhesions to facil-
itate injection and formal distribution of injected fat
[20]. The skin was closed with non-absorbable simple
suture material. Simple dressings and steristrips were
used on the grafted area and compressive dressings
at the donor site (to prevent hematoma formation).
Postoperatively; early wound inspection after 48 hours
was done for both donor and recipient sites for any
local complications. Esthetic outcome was evaluated in
both groups both subjectively and objectively at 3 and 6
months after lipofilling procedure by comparing post-
operative photos with preoperative ones by a panel of
two surgeons experienced in oncoplastic breast surgery
(regarding shape and symmetry) and radiologically
by ultrasonography/mammography at 6 months after
lipofilling procedure. Patient satisfaction was assessed
by Kyungpook National University Hospital (KNUH)
breast reconstruction satisfaction questionnaire [15].

3. Results

The current study included 50 female patients who
were admitted to the department of Surgery, Medical
Research Institute, University of Alexandria, Egypt,
during the period from June 2018 to May 2021 and
were scheduled for delayed lipofilling for correction
of defects or deformities after conservative surgery for

breast cancer. The studied patients were randomly allo-
cated into 2 groups: Group I included 25 patients sched-
uled for PRP enriched lipoinjection to correct the defect
or deformity at the site of previous CBS and Group II
included 25 patients scheduled for lipoinjectionwithout
PRP as a control group. Regarding the distribution of
the studied patients based on age and site, side, stage
and pathological type of the tumor, type of primary
surgical technique and timing of lipofilling after last
radiotherapy setting; no significant differences were
observed between the two groups as shown in Table 1.
Regarding the distribution of studied patients according
to lipofilling sessions; number of sessions needed were
significantly less in G I in comparison to G II. Three
cases only (12%) in G I needed a 2nd session while in
G II; ten cases (40%) needed two sessions for correction
of deformity with significant difference between the 2
groups (P = 0.024) as shown in Table 2. The amount of
blood withdrawn in G1 ranged between 20–60 ml. As
regard the amount of fat harvested during both sessions;
no significant difference between both groups in the
1st session (P = 0.212) but in the 2nd session; it was
significantly less in G I in comparison to G II (P =
0.049) as the defects were minimal in G I after the
1st session in comparison to G II as shown in Table
2. Regarding the amounts of fat needed to be injected
during both sessions; no significant difference between
both groups in the 1st session (P = 0.327) but in the 2nd
session; the injected amounts were significantly less in
G I in comparison to G II (P = 0.001) as the defects
were minimal after the 1st session as shown in Table
2. According to follow up findings after lipofilling;
donor site complications had no significant difference
between both groups but recipient site complications
were significantly more evident in G II in comparison
to G I specifically calcifications, oil cyst and fat necrosis
(P = 0.01); Oil cysts after 6 months were present in
4% of (PRP enhanced lipofilling) and 12% in lipofilling
without PRP, fat necrosis in 8% and 24% in G I and G
II respectively and calcification in 4% and 16 % in G
I and G II respectively as shown in Table 3. Regarding
surgeon and patient satisfaction; they were significantly
more satisfied in G I in comparison to G II). Surgeon
satisfaction was mainly good in G I (52%) and in G
II; it was mainly fair (48%) with significant difference
between the 2 groups (P = 0.005). Similar findings were
observed regarding the patient satisfaction as 60% of
patients in G I were satisfied while only 36% of patients
in G II were satisfied with significant difference (P =
0.029).
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Table 1
Clinicopathological criteria before lipoinjection in both groups

Item Group I (G I)
(n = 25)

Group II (G II)
(n = 25)

P-value

Age(y) 0.466
Range 38–52 41–51
Mean ± SD 44.68 ± 4.19 45.44 ± 3.029

Side 0.564
Right 14(56%) 16(64%)
Left 11(44%) 9(36%)

Site of primary tumor 0.927
Upper outer quadrant 11(44%) 13(52%)
Lower outer quadrant 3(12%) 4(16%)
Upper inner quadrant 3(12%) 2(8%)
Lower inner quadrant 3(12%) 3(12%)
Central 5(20%) 3(12%)

Pathology of primary tumor 0.480
IDC 21(84%) 19(76%)
ILC 4(16%) 6(24%)

Stage 0.529
I 8(32%) 6(24%)
II 17(68%) 19(76%)

Timing after last radiotherapy setting (months) 0.305
Range 6–12 6–11
Median 9 8.5
Mean 9.08 8.58

Type of primary surgical technique 0.757
Lateral mammoplasty 8(32%) 10(40%)
Round block 3(12%) 3(12%)
Medial mammoplasty 4(16%) 2(8%)
Central quadrantectomy 3(12%) 1(4%)
Glandular flaps 7(28%) 9(36%)

Table 2
Distribution of studied patients according to lipofilling Sessions

Item Group I (G I)
(n = 25)

Group II (G II)
(n = 25)

P-value

Number of sessions 0.024
1 22(88%) 15(60%)
2 3(12%) 10(40%)

Amount of fat harvested per session (ml)
1st session 210–480 250–550 0.212
Mean 348.8 398.6
2nd session 60–100 110–170 0.049
Mean 83.3 142

Amount of pure fat injected per session (ml)
1st session 80–190 100–220 0.327
Mean 140.4 168.4
2nd session 20–50 60–95 0.001
Mean 36.66 73.93
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Fig. 1. (A) 44 years old female patient who had CBT (Round block technique followed by RT), suffered a defect at the site of surgery. (B)
Preoperative marking at both donor and recipient sites. (C) Centrifuge. (D) Centrifuged fat is separated into three layers: upper oily layer, middle
purified fat and lower blood and debris. (E) Aspiration of upper layer (PRP). (F) Enriching the fat graft by PRP. (G) Injection of PRP enriched fat
graft. (H) Six months follow up with satisfactory result after one session.
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Table 3
Distribution of studied patients according to follow up findings after lipollifing

Item Group I (G I)
(n = 25)

Group II (GII)
(n = 25)

P-value

Donor site complications 0.736
Ecchymosis 3(12%) 2(8%)
Altered sensation 1(4%) 2(8%)
Haematoma 2(8%) 2(8%)

Recipient site complications 0.01
Seroma 1(4%) 1(4%)
Infection 2(8%) 2(8%)
Ecchymosis 2(8%) 1(4%)
Calcifications 1(4%) 4(16%)
Oil Cyst 1(4%) 3(12%)
Fat necrosis 2(8%) 6(24%)

Surgeon satisfaction 0.005
Excellent 5(20%) 1(4%)
Good 13(52%) 5(20%)
Fair 6(24%) 12(48%)
Insufficient 1(4%) 7(28%)

Patients’ satisfaction 0.029
Very satisfied 6(24%) 2(8%)
Satisfied 15(60%) 9(36%)
Unsatisfied 3(12%) 9(36%)
Very unsatisfied 1(4%) 5(20%)

4. Discussion

The current study investigated the effect of adding
PRP to the processed fat for lipofiling in patients who
were submitted to CBS and suffered deformities or
defects and we concluded that PRP enriched lipofilling
can improve the esthetic outcome (surgeon and patient
satisfaction) and can decrease local complications (cal-
cification, oil cyst formation and fat necrosis) at the
recipient site. Our results are similar to the results of
several studies which concluded that PRP can stimulate
endothelial cells near their application site, favoring
proliferation and formation of new capillaries as PRP
is rich in angiogenic growth factors, and inhibit the
apoptosis of adipocytes as insufficient neovasculariza-
tion was the main limitation for fat survival [14,21–23].
In our study; the mean amounts of fat harvested were
348.8 ml in G I and 398.6 ml in G II in the 1st session
with no significant difference between both groups
while in the 2nd session; it was significantly less (P =
0.049) in G I (83.3 ml) in comparison to G II (142 ml)
(P = 0.049). Similar findings were observed regarding
the amount of fat injected in both groups (140.4 ml
versus 168.4 ml in the 1st session with no significant

difference and 36.66 ml versus 73.93 ml in the 2nd ses-
sion with significant difference between both groups; P
= 0.001). Our explanation to the significant decrease in
the amount of fat needed to be harvested and injected in
the second session in group I was that defects in group
I after the 1st session which needed to be corrected by
a 2nd session were minimal in comparison to G II in
whom the defects were still more manifest and needed
larger amount of fat to be injected to be corrected. This
was explained in the current study by the effect of PRP
as its angiogenic effects decreased the absorption rate
of fat and subsequently achieved the greatest benefit
from the fat injected in the 1st session and this finding
was supported by the fewer number of sessions in G
I in comparison to G II (Three cases only (12%) in
G I needed a 2nd session while in G II; ten cases
(40%) needed two sessions for correction of deformity
with significant difference between the 2 groups (P =
0.024). These results were similar to those concluded
by many recent studies [24–26] who concluded that
supplementation of autologous fat grafts with PRP
improved breast soft-tissue defects, compared with cen-
trifuged fat grafting alone. Salgarello et al., [24] treated
100 patients with breast soft tissue defects, applying fat
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grafting alone to 50 patients and a combination of PRP
and fat grafting at a 1:2 ratio (0.5 ml PRP for each 1
ml of fat) to the other 50. After 1 year of follow-up the
group treated with PRP obtained a graft maintenance
of 69% compared with 39% in the control group (p
= 0.0001). In the current study; after enhancement of
grafted fat with PRP; the mean rate of reabsorption was
significantly less in G I (PRP enhanced fat graft) in
comparison to G II (lipofilling without PRP) after 3 and
six months; measured subjectively, by the surgeon and
patient satisfaction and after 6 months; measured radio-
logically by U/S mammography. The interval between
the sessions was for inter- procedural healing and the
maximum volume absorption to occur before subjec-
tive assessment. In 2013; Salgarello et al., [24] used
ultrasound, magnetic resonance imaging (MRI), and
mammography to evaluate the radiologic findings for
24 breasts subjected to lipofilling plus PRP procedures;
they found that the average absorption percentage of the
injected volumewas 15.36% at 6months and 28.23% at
12 months after the last lipofilling session. In our study;
we performed the 2nd session to those patients in whom
defects needed more corrections after 6 months from
the 1st session after subjective and radiological assess-
ment. According to Salgarello et al. [24]; Oil cysts
after12 months were present in 4.5% of (PRP enhanced
lipofilling) and 14% in lipofilling without PRP, fat
necrosis in 8.5% and 12.5% in G I and G II respectively
and calcification in 16% and 20.83% in G I and G II
respectively. in our study; Oil cysts after 6 months were
present in 4% of (PRP enhanced lipofilling) and 12%
in lipofilling without PRP, fat necrosis in 8% and 24%
of G I and G II respectively and calcification in 4%
and 16% of G I and G II respectively. The similarity
between the two studies confirmed our findings regard-
ing the effect of PRP in decreasing the local recipient
site complications while the differences in the com-
plication rates may arise from the difference in timing
of assessment (12 versus 6 months), the sample size
in both studies (50 versus 25 patients in each studied
group) and PRP to processed fat ratio (1:2 versus 1:10
ratio). Regarding satisfaction; surgeon satisfaction was
evaluated subjectively at 3 and 6months after lipofilling
procedure by comparing postoperative photos with pre-
operative ones by a panel of two surgeons experienced
in oncoplastic breast surgery assessing the shape and
symmetry (Excellent, Good, Fair and Insufficient) and
radiologically by mammosonography at 6 months after
lipo.filling procedure. Patient satisfaction was assessed
by (KNUH) breast reconstruction satisfaction question-
naire [15] (Very satisfied, Satisfied, Unsatisfied, very

unsatisfied). Surgeon satisfaction was mainly good in
G I (52%) and in G II; it was mainly fair (48%) with
significant difference between the 2 groups (P = 0.005).
Similar findings were observed regarding the patient
satisfaction as 60% of patients in G I were satisfied
while only 36% of patients in G II were satisfied with
significant difference (P = 0.029). These findings were
supported bymany studies (1,14,27) andwerematching
with the rest of our findings namely the fewer number of
sessions, the lower rate of complications which subse-
quently reflects the benefit of enriching fat with PRP for
lipofilling to correct deformities and defects after CBS.
One of the main limitations in evaluating the clinical
effect of PRP for enriching fat transfer is the fact that
many different protocols have been used for PRP prepa-
ration giving probable variations at platelet cellular
level [17,28]; needing further evaluation on the count
and quality of PRP per ml. Another limitation is the
low volume of cases included in the current study so we
recommend further studies with larger volume of cases
and longer period of follow up for more confirmation of
our results and evaluation of the effect of PRP enhanced
lipofilling in correcting deformities after different surg-
eries for breast cancer up to complete mastectomies
either for immediate or delayed reconstruction. Also,
we recommend the affiliation of a nutritionist to the
medical panel to assess the effect of weight changes
on the volume of the recipient breast and to advice
patients post operatively on a diet to avoid jeopardizing
their weight variations. This study was a prospective
randomized controlled study which increased strength
and validity of results of this research. We thought that
ease and low cost of the technique of PRP enriched fat
grafting would make it applicable and easily performed
in most centers treating breast cancer. The use of fat
graft also has the advantage of helping the patient to
get ride off excess fat from undesirable sites. thus,
improving the body shape and improving quality of life.
Workshops, webinars and training programs should be
advocated to extrapolate this study to other facilities.

5. Conclusions

Autologous lipoinjection offers ideal biocompatible,
inexpensive, readily available and non- migratory soft
tissue filler with long term results. However, even with
the best technique, the survival rate is still quite variable
and unpredictable. The addition of PRP to fat grafts
is a simple, cost-effective and safe method to improve
esthetic outcome and decrease complications and sub-
sequently achieves both surgeon and patient satisfaction
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as PRP gives better fat graft survival and decreases the
absorption rate. Results of this study should be extrap-
olated to results of other studies in a big metanalysis
involving all studies addressing the use of PRP enriched
fat graft for delayed correction of deformities after CBT
for breast cancer within the last 10 years.
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