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Breast cancer is the most common cancer in 
women.1 Although the majority of tumors 
can be treated with breast-conserving sur-

gery in conjunction with adjuvant treatment, 
locally advanced or extensive disease may neces-
sitate a mastectomy. The option of a mastectomy 
can also be offered as a risk-reducing procedure to 
women at genetically increased risk of developing 

breast cancer. A breast reconstruction following 
mastectomy, in turn, is associated with a better 
health-related quality of life.2–4 Women who have 
undergone breast reconstruction with autologous 
tissues have been found to report greater satis-
faction with their breasts and better psychosocial 
well-being than those with implant-based recon-
struction.5 Thus, the development of an array of 
breast reconstruction techniques to suit women of 
varied requirements can be seen as a priority.

 

Background: Lipofilling can be used to reconstruct a breast without additional 
implants or autologous composite grafts. However, methods to maximize reten-
tion of the transferred fat remain under debate. Here, the authors present their 
experience of breast reconstruction with lipofilling without concomitant use of 
tissue expanders.
Methods: Patients who had completed breast reconstruction with lipofilling 
between June of 2010 and June of 2016 were reviewed. Those with obtainable 
follow-up magnetic resonance imaging scans were included in this cross-sec-
tional study. The hospital records were reviewed for details of the lipofilling 
operations. Magnetic resonance imaging scans were evaluated for the volume 
retention and quality of the transferred fat. The patients were asked to assess 
the appearance and sensitivity of the reconstructed breast, the recovery time, 
and any adverse effects at the fat donor area.
Results: Thirty-eight women with 41 reconstructed breasts were included in the 
study. The median age at follow-up was 62 years (range, 48 to 78 years). They 
had undergone a median of four (range, two to six) lipofilling procedures with 
a median total volume 690 mL (range, 369 to 1350 mL). After a median follow-
up of 2.1 years (range, 0.4 to 6.8 years), the median proportion of transferred 
fat retained was 58% (range, 14% to 119%), representing a reconstructed 
breast volume of 76% (range, 17% to 100%) of the contralateral breast. Oil 
cysts larger than 10 mm were detected in 7%. Most patients reported being 
satisfied with the reconstructed breast and experienced few side effects.
Conclusions: Breast reconstruction with lipofilling can be performed with 
an acceptable number of procedures and no preoperative skin expansion. It 
extends the option of autologous breast reconstruction to women unsuited for 
major reconstructive procedures.  (Plast. Reconstr. Surg. 152: 483, 2023.)
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Lipofilling of the breast was first introduced 
as a method of breast augmentation and as an 
adjunct to other autologous or implant-based 
methods of breast reconstruction.6–9 In breast 
reconstruction, lipofilling can be described as 
the construction of a breast mound with a three-
dimensional scaffold composed of thin arrays of 
fat strands.10,11 Most women are suited for breast 
reconstruction with this technique, as the opera-
tion is less invasive than autologous flap recon-
struction and involves both a shorter operating 
time and an easier recovery period. The ideal 
candidate has ample adipose tissue in multiple 
areas suitable for fat harvesting and supple skin 
on the chest.

Early reports incorporated expansion of the 
skin envelope before and after lipofilling with 
the Brava external expander device.12 The device 
can, however, be perceived as cumbersome.13,14 
Immediate and delayed breast reconstruc-
tion with lipofilling without any skin expansion 
with internal or external devices has since been 
described.11,15,16 To date, no clear consensus exists 
for the best preparation of the fat recipient site, 
method of fat harvest, or the preparation of the 
lipoaspirate for infiltration.17

Here, we review our experience with 38 
patients with 41 breasts reconstructed with lipo-
filling without any preceding skin envelope 
preparation and without centrifugation of the 
lipoaspirate. We assess data on the follow-up 
magnetic resonance imaging (MRI) scans of the 
reconstructed breasts to evaluate the quality and 
volume of the fat tissue produced through lipofill-
ing. We also include patient-reported outcomes 
measures that suggest high satisfaction with the 
reconstructed breast.

PATIENTS AND METHODS
Women who had undergone mastectomy 

for breast cancer and delayed breast reconstruc-
tion with lipofilling in Jorvi Hospital, a subunit 
of Helsinki University Central Hospital, between 
June of 2010 and June of 2016 were reviewed. 
Patients who had completed breast reconstruction 
with lipofilling alone or lipofilling augmented 
with a simple local skin and subcutaneous tissue 
flap were included.

All patients were phoned to inform them about 
the study and to seek oral consent for participa-
tion. Patients who had not undergone breast MRI 
as a part of their cancer follow-up were invited to 
undergo MRI of the breasts for the purpose of 
this study. Only patients for whom follow-up MRI 

scans were available or obtained were included in 
the study.

Hospital records were reviewed for the 
patient’s demographic data, comorbidities, adju-
vant treatments, operative details, and follow-up 
breast imaging findings. The study was approved 
by Helsinki University Musculoskeletal and Plastic 
Surgery Research Board and was carried out in 
accordance with the Declaration of Helsinki.18 
The report was constructed following the 
Strengthening the Reporting of Observational 
Studies in Epidemiology statement.19

MRI and Analysis
The imaging was performed with 3.0 T, with 

four- or 18-channel coils. Imaging sequences 
included axial precontrast T1-weighted three-
dimensional images and dynamic contrast-
enhanced acquisition. All deviant imaging 
findings in MRI, mammograms, and ultrasound 
were recorded. Palpable masses or suspicious 
findings requiring biopsy were recorded.

Three-dimensional volume measurements 
of the breasts were performed with T1 Flash 
three-dimensional precontrast sequence last-
ing approximately 1.6 minutes and analyzed by 
a breast radiologist using the syngo.via imaging 
software system.20 To enable volume calculation, 
the breast margins were drawn using free-hand 
multiplanar reformation technique in multiple 
slices, after which the software supplemented 
the missing areas and calculated the total vol-
ume. The thickness of the subcutaneous tissue 
was evaluated in computed tomographic scans, 
MRI, or ultrasound images taken before the first 
fat grafting to help define the area created with 
the lipofilling procedures. In patients who had 
a local flap performed as a part of their breast 
reconstruction, volume of the flap was measured 
separately to enable calculation of the recon-
structed breast volume without the flap. The 
volume of the contralateral breast was measured 
for reference.

Patient-Reported Outcomes
A questionnaire addressing aspects of the 

patient experience was constructed for the pur-
poses of this study. The questions addressed the 
following: (1) size, shape, consistency, and sen-
sitivity of the reconstructed breast in compari-
son with the other breast; (2) the difficulty of 
the recovery time; and (3) pain, bruising, and 
contour irregularities in the fat donor area at 
2 months postoperatively. All questions were 
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answered on a scale from 1 to 10, with 1 rep-
resenting the worst outcome and 10 represent-
ing the best. The questionnaires were mailed 
to the patients. A prepaid return envelope was 
provided.

A composite score was constructed for the 
physical aspects of the reconstructed breast by 
adding the scores for the questions addressing 
the size, shape, and consistency of the breast. 
Similarly, a composite score for the donor area at 
2 months was constructed with the responses to 
the questions addressing pain, bruising, and con-
tour irregularities in the area.

Statistical Analysis
All numerical data were processed using 

SPSS.21 The data are presented as median (range) 
unless stated otherwise. The volume measure-
ments are presented as the percentage of the 
grafted fat retained and as a percentage of the 
contralateral breast volume.

RESULTS

Study Population
A total of 46 women who had undergone 

delayed breast reconstruction with lipofilling 
were identified. Of these, 38 (92%) attended the 
follow-up MRI and were included in the study. The 
median age was 62 years (range, 48 to 78 years). 
Three of the patients had undergone breast 
reconstruction with lipofilling on both breasts. 
Thus, a total of 41 reconstructed breasts were 
analyzed (Table 1). Photographs of a representa-
tive postoperative result are shown in Figures  1 
and 2. The preoperative images of the woman in 
Figure  2 are shown. [See Figure, Supplemental 
Digital Content 1, which shows patient 2 in Fig. 2, 
preoperatively (left) and after the mastectomy 
and contralateral reduction mammaplasty (right), 
http://links.lww.com/PRS/F998.]

Breast cancer was the reason for the mas-
tectomy in all the participants. However, for 
one of the women with bilateral reconstruc-
tions, the second mastectomy was performed 
as a risk-reducing operation with sparing of the 
nipple-areola complex, and the first round of 
lipofilling was performed in the same opera-
tion. None of the other mastectomies were skin 
or nipple-areola complex sparing. The median 
time from mastectomy to the first lipofilling was 
3.5 years (range, 0.0 to 17 years). The median 
age at the first lipofilling was 58 years (range, 43 
to 75 years).

Fat Grafting Details
The lipofilling procedure used here has been 

previously described in detail.10 The donor site 
for fat grafting was chosen individually for each 
patient, based on the distribution of available fat 
and the patient preference. The most common 
sites used were the abdomen, the flanks, and the 
thighs. In general, only one donor site was used 
for each operation to leave the other areas uns-
carred for later rounds.

All fat grafting procedures were performed with 
water jet–assisted liposuction technique using the 
body-jet system (Human Med, Eclipse Ltd., Dallas, 
TX). The fat was separated from the fluids in a 
LipoCollector. Lipoaspirate was drawn into 50-mL 
syringes, held upright for decantation, and the sep-
arated fat was then transferred to 10-mL syringes.

The fat grafting was performed with 10-mL Luer-
lock syringes connected to a Cytori cell brush (Cytori 
Therapeutics, Inc., San Diego, CA). Multiple retro-
grade passes were performed to the intramuscular, 
subcutaneous, and subdermal planes from four to 
six predominantly inferolateral entrance points cre-
ating a three-dimensional framework of fat.

Breast Reconstruction Outcomes
A median of four (range, two to six) lipofill-

ing procedures were performed with a median 
volume of 200 mL (range, 65 to 440 mL) of fat 
transferred per procedure (Table 2). No molding 

Table 1. Details of the Patients Who Underwent 
Breast Reconstruction with Lipofillinga

Characteristic Value (%) 

No. of patients 38 (100)
Age at first lipofilling, yr  
  Median 58
  Range 43–75
BMI, kg/m2  
  Median 25
  Range 18–36
Smoker 2 (5)
  Unilateral reconstruction 35 (92)
  Bilateral reconstruction 3 (8)
Comorbidities  
  None 15 (37)
  Hypertension 10 (24)
  Type 2 diabetes 6 (15)
  Otherb 21 (51)
No previous adjuvant radiotherapy  
  Yes 14 (34)
  No 27 (66)
Previous failed reconstruction 3 (7)
BMI, body mass index.
a Data available for 33 patients, assessed preoperatively.
b Other comorbidities included arthrosis, asthma, hypothyroidism, 
and atrial fibrillation.

http://links.lww.com/PRS/F998
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Fig. 1. Postoperative photographs of a 53-year-old woman who underwent breast reconstruction with lipo-
filling. A total of 670 mL of fat was transferred in three operations. MRI volumetric analysis revealed 70% fat 
volume retention.

Fig. 2. Patient 2 demonstrating breast reconstruction using lipofilling without the use of an expander or an implant. (Left, above 
and below) After two rounds of lipofilling. (Center, above and below) After three rounds of lipofilling and a lateral transposition 
flap. (Right, above and below) Three years after the fourth lipofilling and mamilla reconstruction. Total transferred fat volume was 
660 mL, of which 89% was retained as assessed with MRI volumetric tissue analysis. The postoperative images are reproduced 
with permission from Kauhanen S, Höckerstedt A. Full breast reconstruction with fat and how to recycle the “dog-ear.” Gland Surg. 
2019;8:S297–S300. Photographs of this patient before and after mastectomy, before the first lipofilling operation, are shown in 
Figure, Supplemental Digital Content 1, http://links.lww.com/PRS/F998.

http://links.lww.com/PRS/F998
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of the skin envelope with an expander was per-
formed before the lipofilling. After a median fol-
low-up of 2.1 years (range, 0.4 to 6.8 years), the 
median volume of the retained fat was 470  mL 
(range, 78 to 1030 mL). This suggests that 58% 
(range, 14% to 119%) of the transferred fat had 
been retained, as judged by the MRI volume 
analysis. The local flaps constituted 15% (range, 
5% to 57%) of the breast volume. The resulting 
reconstructed breasts were a median 76% (range, 
17% to 100%) of the volume of the contralateral 
breast. A representative MRI image is shown in 
Figure 3.

Four of the reconstructions resulted in a 
Clavien-Dindo class 3a or lower complication 
(Table 2). One patient experienced postoperative 
bleeding in the contralateral breast after a reduc-
tion mammaplasty and required a reoperation.

Imaging Findings
Oil cysts were observed in MRI or ultra-

sound imaging in 17 reconstructed breasts 

(41%), with large oil cysts greater that 10 mm 
in diameter in three (7%). A suspicious enhanc-
ing mass was observed on MRI in five breasts 
(12%), leading to a core needle biopsy. The his-
tology was benign for all the biopsy specimens 
taken. Multiple focal enhancement in MRI and 
benign calcifications on mammography were 
detected in 14 breasts (34%) and 10 breasts 
(24%), respectively.

Patient-Reported Outcomes
The questionnaire was returned by 25 of the 

participants (66%). Eleven of the respondents 
(44%) had a history of adjuvant radiotherapy to 
the chest. The reported similarity between the 
physical aspects of the reconstructed breast and 
the nonoperated breast was high, with a median 
score of 20 (range, 3 to 28) of the possible 30 
(Fig.  4, above). The median score for the sensi-
tivity of the breast was 8 (range, 1 to 10) of 10, 
reflecting a good match with the nonoperated 
breast (Fig. 4, below).

The median score for the ease of recovery 
was 9 (range, 4 to 10) of 10, suggesting that most 
of the patients found the recovery period after 
the lipofilling operations easy (Fig.  5, above). 
Most patients reported little or no pain, bruis-
ing, or contour irregularities in the fat donor 
area at 2 months after the surgery, producing 
a median score of 29 of the possible 30 (range, 

Table 2. Details of the Breast Reconstructions
 Value (%) 

Reconstruction method  
  Lipofilling 23 (56)
  Lipofilling plus local flap 18 (44)
  Contralateral operation  
  Mastectomy plus reconstruction 3 (8)
  Reduction mammaplasty or mastopexy 23 (61)
  None 12 (32)
No. of lipofilling operations  
  1 0
  2 2 (5)
  3 17 (41)
  4 14 (34)
  5 4 (10)
  6 2 (5)
Total fat transfer volume, mL  
  Median 690
  Minimum 369
  Maximum 1350
Clavien-Dindo class of perioperative  

complications
 

  0 37 (90)
  1a 2 (5)
  2b 1 (2)
  3ac 1 (2)
  3bd 1
  4 or 5 0
a Two postoperative hematomas that did not require any interven-
tion: one at the fat donor area and another one related to the local 
flap reconstruction.
b Infection of the reconstructed breast requiring antibiotic treatment.
c Partial necrosis of a local flap.
d Hematoma in the contralateral breast following a reduction mam-
maplasty.

Fig. 3. A T1-weighted MRI scan of the breasts of patient 2 from 
Figure 2, 8 years after the reconstruction of the left breast with 
four lipofilling operations.
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9 to 30) for the recovery of the fat donor area 
(Fig. 5, below).

DISCUSSION
Lipofilling, or fat grafting, is a relatively new 

technique for total breast reconstruction following 
mastectomy, and many still question the reliability 
of the method.22 Here, we presented MRI imaging 
and patient-reported outcomes data for 38 women 
with 41 breasts who underwent reconstruction 
with lipofilling. Although the local skin and sub-
cutaneous tissue excess at the lateral aspect of the 
mastectomy scar was used to augment the breast 
as a part of the reconstruction in some of the 
patients, no implants or pedicled or microvascular 
flaps were incorporated. Thus, lipofilling is a good 
option for reconstruction with autologous tissue 
for women who do not wish, or are not fit for, the 

more complex reconstructive options (Fig.  6). 
Overall, we view a paucity of adipose tissue or the 
inability to attend repeated procedures as the only 
significant contraindications for this procedure.

No skin expansion device was used before 
lipofilling during the breast reconstructions. The 
total volume of fat transferred during the recon-
struction process for each patient was 690  mL 
(range, 369 to 1350 mL). A median of four lipo-
filling procedures were needed for each breast. 
This is higher than the average 2.8 procedures for 
nonirradiated and 4.9 procedures for irradiated 
mastectomy regions, reported in centers where 
skin envelope expansion with the Brava device is 
routinely used.12 The total retained volume of the 
transferred fat was a median of 470  mL, higher 
than the 375 mL reported with the Brava device.12 
Interestingly, a recent series including both irradi-
ated and nonirradiated patients demonstrated no 
impact of Brava use on the number of lipofilling 
procedures required or the volume of fat trans-
ferred per session.14 These observations suggest 

Fig. 4. (Above) Patient-reported evaluation of the physical 
aspects of the breast. A score reflecting the patient-perceived 
similarity of the breast reconstructed with lipofilling and the 
opposite breast was produced through adding the scores for the 
size, shape, and consistency, each scored on a range from 1 (very 
different) to 10 (similar). (Below) Patient-reported sensitivity of 
the breast. Twenty-four patients assigned a score to the sensitiv-
ity to touch of their reconstructed breast on a range from 1 (very 
different from the normal breast) to 10 (similar to the normal 
breast).

Fig. 5. (Above) Patient-reported ease of recovery from the lipofill-
ing operation(s). Twenty-four patients scored the recovery from 
1 (difficult) to 10 (easy). (Below) Patient-reported evaluation of 
the fat donor area at 2 months after the operation. A composite 
score was produced through adding the scores for the amount of 
bruising, pain, and contour irregularities, each scored on a range 
from 1 (a lot of ) to 10 (none at all).



 
Volume 152, Number 3 • Breast Reconstruction with Lipofilling

489

that although the skin expansion may, under 
some conditions, lead to fewer lipofilling proce-
dures, it is not required for large-volume breast 
reconstruction with lipofilling.

The median proportion of the transferred 
fat retained after a median follow-up of 2.1 years 
was 58%, as judged by MRI volumetric analysis. 
MRI was chosen here as the imaging modality 
as, in addition to the good soft-tissue resolution 
it provides, MRI has been suggested to produce 
the most reliable results for breast volume estima-
tion.23,24 The retention figure is based on the total 
volume of decanted lipoaspirate injected during 
the lipofilling operations without accounting for 
the infiltration fluid contained in the injected 
fat. Notably, no centrifugation or gauze roll-
ing was performed to reduce the water content 
of the lipoaspirate.14,25 Thus, it is similar to the 
78% reported previously for centrifuged lipoaspi-
rate, where approximately 20% of the liquid of 
the lipoaspirate is discarded before the fat injec-
tion.25 The fat retention observed in our data are 
also higher than previously reported after lipo-
filling used to augment reconstructed or lumpec-
tomy breasts.26

The quality of the fat tissue created with lipo-
filling was high, as judged with MRI scanning. 
Multiple focal enhancement and small oil cysts 
under 10  mm in diameter were each detected 
in 34% of the reconstructed breasts. Larger oil 
cysts were present in 7%. Benign calcification 
was detected on mammography in 24% of the 
breasts. These findings suggest a degree of fat 

necrosis in the tissue.27 A similar figure, with 
49% of women with lipofilling of breasts hav-
ing benign calcification on mammography, has 
previous been reported in a large series with 670 
women.7 Overall, our data reflect a high survival 
of the transferred fat in the recipient site, with a 
large proportion of women displaying no aber-
rant findings on imaging. Although most of the 
women in our series were operated on by two of 
the authors (S.K. and A.H.), the procedure is 
simple, reliable, and easy to teach. Good clini-
cal results with lipofilling are achieved in our 
department by several plastic surgeons and train-
ees alike.

One third of the mastectomy areas (14 of the 
41 reconstructed breasts) had been treated with 
radiotherapy before lipofilling. This study is thus 
too small to enable a statistical assessment of the 
effect of radiotherapy on the survival of the grafted 
fat. Irradiated breast fields have been suggested 
to require larger volumes of fat, transferred over 
more lipofilling procedures, and are associated 
with greater degree of necrosis in the transferred 
fat.11,12,15 The scarring induced by radiotherapy 
also increases the amount of rigottomy needed 
before transplantation.28 In contrast, fat transfer 
has been shown to improve skin quality in an irra-
diated or scarred area, and is at times used for 
that sole purpose also in mastectomy areas.28,29 
Thus, we do not consider irradiation damage 
in the mastectomy region a contraindication to 
breast reconstruction with lipofilling, but discuss 
the possible lower fat take and the subsequent 

Fig. 6. Patient selection algorithm for breast reconstruction with lipofilling.
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need for a higher number of transfer procedures 
with the patient.

Adverse effects related to breast reconstruc-
tion with lipofilling were rare, with 90% of our 
patients experiencing no complications peri-
operatively. Only two patients (4%) required 
additional surgical procedures, one under local 
anesthesia for a partial necrosis of a local flap and 
one under general anesthesia for a hematoma on 
the contralateral breast after a reduction mamma-
plasty. One patient required antibiotic treatment 
for an infection of the reconstructed breast. No 
fat donor-site infections were reported. Total com-
plication rates between 0% and 5.1% have been 
reported elsewhere.11,12,14,15 A suspicious enhanc-
ing mass was detected in the reconstructed tissue 
with MRI during follow-up in 12% of the partici-
pants, leading to core needle biopsies with benign 
histology. These findings highlight the safety of 
the lipofilling procedure and its suitability to our 
patient population that included women up to 
75 years old and those with previous failed recon-
structions. Notably, the median age of 62 years in 
our patient population is higher than previously 
reported for breast reconstruction with lipofilling 
or other methods.12,14,30

The aim of breast reconstruction with lipofill-
ing is to create a breast with acceptable size, shape, 
and consistency. Our study is, to our knowledge, 
the first one to present detailed patient-reported 
outcomes on total breast reconstructions with 
lipofilling. Most of the patients reported a rea-
sonable similarity in the three physical attributes 
between their two breasts. Similarly, the sensitiv-
ity of the reconstructed breast was reported to be 
close to normal. MRI volume data were in line 
with the self-perceived volume symmetry, with the 
reconstructed breast achieving a median 76% of 
the contralateral breast volume.

The recovery periods after the lipofilling 
procedures were reported acceptable overall. In 
addition, the self-reported donor-site symptoms 
including pain, bruising, and contour irregulari-
ties were rare at 2 months postoperatively. This 
supports the role of lipofilling as a method of 
breast reconstruction suitable for those unable or 
unwilling to undergo a major procedure with a 
longer operation time and a demanding recovery 
period. Routinely, most of the procedures are per-
formed on day-surgery bases, with the women able 
to return to work as early as the first postoperative 
day. This is a distinct benefit of lipofilling com-
pared with other autologous reconstruction meth-
ods. With repeated lipofilling sessions booked 3 

months apart, the whole breast reconstruction 
procedure typically lasts approximately 1 year.

The questionnaires used here were custom-
made for this study, as no suitable questionnaires 
addressing patients’ perception of their breasts 
were available in Finnish. In addition, no ques-
tionnaire focusing on breast reconstruction with 
lipofilling is, to our knowledge, available interna-
tionally. The questionnaires were not validated 
before use, limiting the strength of the conclu-
sions drawn based on these data.31 Furthermore, 
the questionnaires were completed around the 
time of the last follow-up, and the evaluation 
of the postoperative period was performed ret-
rospectively, possibly influencing the results. 
A prospective study incorporating a validated 
patient-reported outcomes instrument is needed 
to fully evaluate the patient experience.

Further limitations to our study include the 
error introduced to the volume measurement 
in our study, as the outline of the reconstructed 
breast was hand-drawn to exclude the estimated 
subcutaneous tissue. The small local skin and sub-
cutaneous tissue flap, used in 44% of the patients 
to reshape the lateral aspect of the mastectomy 
scar, increased the difficulty of defining the tissue 
created with lipofilling. In addition, evaluation of 
the oncologic safety of lipofilling after breast can-
cer is not within the scope of this study.

CONCLUSIONS
Breast reconstruction with lipofilling can pro-

duce a sustainable, natural-appearing, sensate 
breast with an acceptable number of procedures 
and no need for preoperative skin expansion. It 
extends the option of autologous breast recon-
struction to women unsuitable for major recon-
structive procedures.
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