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Abstract

Background: Breast reconstruction surgery is an exceptionally important tool for repair of defects and asymmetries caused by the various

types of surgical breast cancer treatment. Reconstruction is indicated regardless of lesion location in the breast when a quadrantectomy or sector
resection has been performed. Although several surgical techniques are available for reconstruction, we propose a method based on contralateral
breast graft replacement to preserve shape and symmetry.

Methods: This quasi-experimental study was performed with a sample of 42 women who had undergone quadrantectomy or wide resection,
followed by radiation therapy, for treatment of breast cancer. The outcomes of interest were breast aesthetics and symmetry in the immediate post-
operative period and after 3 months of radiation therapy. All patients were photographed preoperatively, pre-radiation therapy, and 3 months post
radiation therapy. Before-and-after photographs were sent to four independent experts in the field, who, in a blinded manner, used a continuous
visual analogue scale (VAS) of 0 to 10 to assess breast symmetry and aesthetic appearance. Results: The mean (SD) VAS score was 8.74 (0.75) for
symmetry and 8.76 (0.80) for aesthetics (p>0.50 for both). Comparison of VAS scores assigned to preoperative and postoperative images revealed

that autologous breast tissue grafting was useful.

Conclusion: These findings suggest that, when combined with established techniques, autologous contralateral breast tissue grafting is a feasi-
ble alternative for breast reconstruction that provides satisfactory aesthetics and symmetry.
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Introduction

Early diagnosis and treatment of breast cancer is associated
with higher rates of cure, consequently reducing the negative im-
pact on body image and stigma brought by the disease.! It is note-
worthy that an extensive body of clinical research has demonstrat-

ed that the outcomes of radical, mutilating treatments for breast
cancer are similar to those provided by breast-conserving therapy,
with equivalent prognosis and survival according to the stage at
diagnosis and histological tumor type.>* The radical mastectomy
procedure developed by Halsted was long the standard for surgical
treatment of breast cancer. In 1930, Patey and Handley proposed a
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modified technique that spared the pectoral muscles, and, in 1994,
Veronesi proposed quadrantectomy and sector resection combined
with adjuvant treatments such as chemotherapy and radiation
therapy.* Several techniques have since been developed to reduce
the damage caused by surgical treatment of breast cancer. Among
these, those most widely recommended are the transverse rectus
abdominis myocutaneous (TRAM) flap and the deep inferior epi-
gastric perforator (DIEP) flap.

The TRAM flap, first described by Drever® and subsequently
modified by Hartrampf, et al. and Gandolfo in 1982,%® allows trans-
lation of skin, fat, and abdominal muscle to the anterior chest re-
gion, using the superior epigastric vascular pedicle, which tracks
the thickness of the anterior rectus abdominis muscles. The latis-
simus dorsi flap technique involves partial transposition of the la-
tissimus dorsi muscle along with a skin and subcutaneous tissue
island of adequate size. First described by Tansini in 1906° and
later modified by Bostwick in 1978, this procedure depends on
the integrity of the thoracodorsal neurovascular pedicle. It is usu-
ally accompanied by placement of an implant or tissue expander to
ensure appropriate volume. Indeed, silicone implants or expanders
have been an excellentchoice for breast reconstruction. Both can be
used in conjunction with other techniques such as the TRAM and
latissimus dorsi flaps, and silicone implants can also be used sepa-

rately, to fill out small imperfections.

The DIEP is similar to the TRAM flap, except that no muscle is
used to reconstruct the breast, whereas the TRAM uses one or both
rectus abdominis muscles. As its name implies, the DIEP uses the
deep inferior epigastric perforator arteries, and no muscle is cut or
removed. This technique requires special training and experience

in microsurgery, an ability that many surgeons lack.!12

Grafting refers to the transplantation of a tissue or organ com-
pletely isolated from the donor - and thus lacking a vascular pedi-
cle or venous supply - to a recipient. In an autologous graft, or au-
tograft, the donor and recipient are the same individual. The first
autografts performed were skin grafts, attempted in the 1800s by
Paronio. Soon after, in 1823, von Gréfe reported a nose graft using
skin taken from the thigh of the patient, and in 1840, in Boston,
Warren performed a full-thickness autologous skin graft to the ala
nasi. Larger, thicker skin grafts were soon attempted by the likes of
Ollier in 1872 and Thiersch in 1874. Lawson (1870), Le Fort (1872),
and, especially, Wolfe (1876) used full-thickness skin grafts for the
treatment of lower eyelid ectropion. In 1929, the development of
special knives by Blair and Brown and the invention of the mechan-
ical dermatome by Padgett were followed by a huge increase in the
use of grafts. This led to rapid development of other tissue grafts,
such as cartilage, bone, fat, tendon, and fascia lata, among several
others).’*!° The use of autologous breast tissue, however, is rarely

mentioned in the literature. Most publications have focused on the
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use of autologous fat grafting and pedicled autografts, usually in-
volving microsurgery.”#"1> Additional studies are needed to assess
the clinical outcomes of autologous breast tissue grafting. Within
thiscontext, the aim of the present study was to evaluate the results
of a contralateral breast tissue graft combined with other, estab-
lished surgical techniques for breast reconstruction. Outcomes
were assessed by blind expert evaluation of breast aesthetics
and symmetry in the immediate postoperative period and after 3
months of radiation therapy.

Material and Methods

This study was approved by the Hospital de Clinicas de Porto
Alegre (HCPA) Research Ethics Committee (protocol no. 11-0013).
According to the Declaration of Helsinki, all patients provided writ-
ten informed consent for participation.

Design overview, setting, and participants

A quasi-experimental study was performed at private hospitals
in Porto Alegre, Brazil, between 2012 and 2015. The participants
were women aged 28-80 years who had received a diagnosis of
breast cancer with indications for breast- conserving surgery and
had been referred by specialist breast surgeons in Porto Alegre. No
patient had received any previous radiation therapy, but neoadju-

vant chemotherapy was allowed.

The final sample comprised 42 patients who had undergone
surgery over a 2%-year period. All patients were evaluated before
and after surgery and followed for at least 3 months after radiation
therapy, which lasted 6 weeks, as is standard practice.?°

Once participation in the study had been defined, patients were
informed of the intended therapeutic method (breast reconstruc-
tion surgery combined with an autologous contralateral breast tis-
sue grafting technique). All patients had indicationsfor breast-con-
serving surgery, as determined previously by their breast cancer
specialists. No patient had undergone previous cancer surgery and
all wished to undergo breast reconstruction. Patients with a histo-
ry of prior surgery or radiation therapy, as well as patients with
indications for mastectomy, were excluded from the study. The se-
quence of assessments is presented in Figure 1.

Assessment

The dependent variables of interest were breast symmetry and
aesthetics as assessed on a visual analogue scale (VAS) of 0 to 10,
with 0 denoting a poor result and 10, an excellent result. The scale
consisted of a 10-cm rule with millimeter markings. Patients were
not identified on any images.

Four expert members of the Brazilian Society of Plastic Surgery
were chosen as raters. Each rater received a booklet containing 43

preoperative and postoperative images and a statement instructing
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the rater to evaluate the images for breast symmetry and aesthetics
and grade these parameters by marking a horizontal line in ink on
the VAS below each image. The booklet noted that all patients had
undergone breast reconstruction after breast-conserving cancer
surgery and were 3 months post- radiation therapy. The authors
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of the study and the raters did not know each other, and the person
who distributed the questionnaires was unaware of their content.
The study was thus blinded with respect to ratings and distribution.
All four raters completed the questionnaire, and their scores were

analyzed statistically.

Preoperative

Recruitment photographs

Surgery

3-month
follow-up
photographs

Radiation

therapy

Figure1: Study flow chart.

Procedures

All patients were photographed with a 10-megapixel digi-
tal camera (Canon) in automatic mode. Frontal and right and left
oblique photographs were obtained with patients in the standing
position, 1 m away from the camera. Preoperative marking was per-
formed with patients in the standing position, and always followed
established practice for the chosen breast mammaplasty technique.
The techniques used were those described by Pitanguy?!, McKis-
sock??, Ribeiro??, and Georgiade.?*

Briefly, patients were positioned supine with the arms abduct-
ed 90° and secured by a strap to a clamp attached to the operating
table. The anterior and lateral cervical and thoracic regions were
prepped and skin antisepsis performed with chlorhexidine gluco-
nate in alcohol solution. The operative field was bordered by sterile
drapes, held in place with towel clamps so as to leave only the pre-
pared skin area exposed. In some patients, mammography-guided
needle-wire localization had been performed preoperatively, at the
breast cancer specialist’s discretion. The initial approach was per-
formed in accordance with the chosen breast reduction technique.
Both breasts were exposed simultaneously. The target area for re-
section in the diseased breast, with sufficient margins, was identi-
fied by a pathologist in the operating room. The tumor mass was
then removed, exposing the defect to be filled by the graft. Electro-
cautery use was kept to a minimum to prevent necrosis of defect
margins. The resected specimen was then measured, the defect
area secured, and a piece of tissue of the same size and shape re-
moved from the contralateral breast. The resulting tissue graft was
then positioned and affixed with simple interrupted sutures (nylon
3-0). This was done immediately after graft removal, to minimize
time withoutvascularization and without contact with the new
breast tissue. After this step, the surgery was continued according
to the technique chosen for each procedure Figure 2.21-2°

To reduce assessment bias, the raters were blinded to study au-
thorship as noted above. The raters were selected among members

of the Brazilian Society of Plastic Surgery active in the scientific de-
partment of this society. All patients underwent clinical evaluation
and all surgeries were performed by the same operator, who had

many years of experience in breast cancer surgery.
Statistical analysis

Descriptive statistics were used to summarize the main charac-
teristics of the sample. The 90"and 10%percentiles were selected
as the cutoffs for ceiling and floor effects respectively. The t-test for
independent samples was used to compare continuous variables.
Kendall’s W statistic was used to assess agreement among raters
regarding the symmetry and aesthetics parameters. W coefficient
values range from 0 to 1; the closer to 1, the better the agreement.
The significance level was set at p<0.05(two-tailed) for all analyses.
Data were analyzed using SPSS version 22 (IBM Corp., Armonk, NY).

Results

The mean patient age was 51.91 years (SD =11.00). Be-
fore-and-after images (obtained preoperatively and 3 months after
radiation therapy) were assessed for symmetry and aesthetics by
four independent raters. The mean VAS scores assigned by the rat-
ers are presented in Table 1. Complications, which progressed to
fibrosis and partial fat necrosis after 3 months of radiation therapy,
were observed in 10 cases. However, these cases were easily ad-
dressed by performing subcision via a small incision made with a
#11 scalpel blade. A comparative analysis of symmetry and aesthet-
ics outcomes for these 10 patients versus those who did not experi-
ence complications (n=32) was carried out. Mean symmetry scores
were significantly lower among patients with complications (8.10
[0.85] vs. 8.93 [0.60] for the non-complication group, p=0.001), as
were aesthetics scores (7.83 [0.55] vs. 9.05 [0.63] for the non-com-
plication group, p<0.001).

Scores and their ranges (minimum-maximum) are presented in
Table 2. There was a minimal ceiling effect from the highest pos-
sible VAS score. Ceiling and floor effects were assessed to demon-
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strate that raters’ scores were distributed within the range of the
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scores. Additionally, the complications observed can be considered

defined scale (0-10). Inter-rater agreement was moderate for both  minor, and were corrected without serious consequences.

symmetry and aesthetic criteria (Kendall’'s W, 0.55 for symmetry,
p<0.001; 0.60 for aesthetics, p<0.001).

Table 1: Visual analogue scale (VAS) evaluation of breast symmetry
and aesthetics, performed by four expert raters (n=42).

Rater | Mean (SD) | 95%CI g?f‘:f:g E};’e"c';

1 7.49 (1.45) | (7.04-7.94) 9 5

Symme- 2 9.00 (1.18) | (8.63-9.37) 10 8
try 3 9.90 (0.35) | (9.79-10.0) 10 9.7
4 8.55(0.9) | (8.27-8.83) 9.5 7.2
1 8.09 (1.31) | (7.68-8.50) 9.5 6.2

Aesthet- 2 8.93 (1.16) | (8.57-9.29) 10 7
1cs 3 9.35(0.94) | (9.05-9.64) 10 8
4 8.68 (0.89) | (8.40-8.96) 9.5 7.3

The scores assigned by the four raters were averaged to yield
an overall score. Overall symmetry and aesthetics scores were then
compared using the paired t-test (Table 2). Rater 1 was found to
assign significantly lower average scores for symmetry than for
aesthetics, whereas rater 3 assigned significantly higher average
scores for symmetry than for aesthetics.

Table 2: Comparison of mean symmetry and aesthetics scores
(n=42).

Rater Symmetry Aesthetics p
Mean (SD) Mean (SD)
1 7.49 (1.45) 8.09 (1.31) <0.001
2 9.00 (1.18) 8.93 (1.16) 0.632
3 9.90 (0.35) 9.35 (0.94) <0.001
4 8.55(0.9) 8.68 (0.89) 0.062
Overall 8.74 (0.75) 8.76 (0.8) 0.709
Data presented as mean (SD).

A VAS score of 8 was defined as the cutoff point for good/ex-
cellent outcome. As shown in Table 3, average scores for symmetry
and aesthetics were significantly higher than 8, except those as-
signed by the first rater.

Figure 2 shows a selection of before-and-after images from il-
lustrative cases to demonstrate the symmetry and aesthetics out-
comes achieved with the proposed technique (2M to 2R).

Discussion

Based on expert assessment of breast aesthetics and symmetry
parameters, the contralateral breast tissue autograft technique pro-
posed in this study produced satisfactory results. The mean overall
symmetry and aesthetics scores exceeded the defined cut off point
of 8. Ceiling and floor effects were observed in less than 10% of

Table 3: Comparison of mean symmetry and aesthetics scores

(n=42).
Rater Mean (SD) 95% CI p
1 7.49 (1.45) 7.04-8.79 0.028
2 9.00 (1.18) 8.63-9.37 <0.001
Symmetry 3 9.90 (0.35) 9.79-10 <0.001
4 8.55(0.9) 8.27-8.83 <0.001
total | 8.74(0.75) 8.50-8.97 <0.001
1 8.09 (1.31) 7.68-8.5 0.675
2 8.93 (1.16) 8.57-9.29 <0.001
Aesthetic 3 9.35 (0.94) 9.05-9.64 <0.001
4 8.68 (0.89) 8.40-8.96 <0.001
total 8.76 (0.80) 8.51-9.01 <0.001

Data presented as mean (SD). CI, confidence interval.

o
Figure 2A: Pre-opera
nique markings.

Figure 2B: Breast showing medial
showing inferior pedicle.

pole removed and lateral
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Figure 2C: Area removed with tumor freemargins and with 20 cm
lengthof the medial breast quadrant.

Figure 2G: Marking of preoperative breast surgery and area to be
removed to previously needles regions localization.

Figure 2D: Autologous contra lateral breast showing the same
measures removed of removed tissue of the medial quadrant
area.

Figure 2H: Removed area of the breasttumor with free mar-
gins.

i s AR
Figure 2E: Autologous graft contra lateral breast being posi-
tioned in the receiving portion after removal of the breast cancer
tissue with free margin.

Figure 2I: Graft autologous breast tissuecompared to the contra-
lateral breast wide removed breast area with tumor.

Figure 2‘I;: Contra lateral breast autologous graft in the last po-

sition filling the defect with the same measures of the removed
area.

Figure 2J: Contra lateral breast autologous graft already posi-
tioned in the receiving area.

Modern Research in Plastic and Reconstructive Surgery | Mod Res Plast Recon Sur 5



https://www.stephypublishers.com/
https://www.stephypublishers.com/mrprs/

Stephy Publishers | http://stephypublishers.com

Figure 2K: Final position of the graft beforeclosing Breast sur-
gery.
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Figure 2L: Example booklet
atory sent to raters.

withphotos of pre and post oper-

Figure 2M: post operatory.

Figure 20: Pre and post operatory.
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Figure 2R: Pre and post operatory.

Figure 2Q: Pre and post operatory.

Taking into account that, according to World Health Organi-
zation data, approximately 1,050,000 new cases of breast cancer
occur worldwide each year, the proposed technique has the po-
tential for substantial clinical relevance. Although many methods
are available for breast reconstruction with good results,”’ this
new approach may be especially useful in patients undergoing
breast-conserving surgery, in which a large part of the breast is usu-
ally removed. As the amount of tissue removed plays an essential
role in achieving local tumor control and sufficient clear margins
must be maintained to ensure adjacent tissues are free of disease, a
significant volume of breast tissue may be removed. Hence, breast
reconstruction is mandatory to prevent the physical and emotion-
al sequelae of breast cancer surgery.?**°0One important point to be
considered is that some established techniques®*? actually make
the lack of tissue more evident, especially when performed in
smaller breasts.?*** Furthermore, preservation of breast aesthetics
and symmetry is sometimes impossible with current single-stage
procedures.

Many surgical techniques have been proposed for breast recon-
struction, such as the TRAM, latissimus dorsi, DIEP, and a variety
of local flaps.”'%1135 All produce aesthetically satisfactory results in
many cases; however, indications for these techniques are some-
times limited by the lack of a suitable donor area.>”

Modern Research in Plastic and Reconstructive Surgery | Mod Res Plast Recon Sur 7
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Hence, alternative breast reconstruction techniques with po-
tential economic benefits and providing a satisfactory degree of
aesthetics and symmetry are required. To bridge this gap, autolo-
gous fat grafting as proposed in the present study might improve
the contour of the reconstructed breast, when combined with other
techniques, and/or improve skin quality in retractions caused by
radiation therapy. Fat grafting is contraindicated for correction of
vast defects, because large empty spaces are known to increase the
risk of necrosis.?*?” In these situations, we decided to use healthy
contralateral breast tissue to simulate the size and volume of the
resected tissue and thus restore the defect. The proposed technique
is supported by a long history of success with autologous grafting
of other tissues, such as cartilage, bone, fat, and skin."*"** However,
long-term observation is needed before consistent, definitive con-
clusions can be reached. One must also consider that the effect of
radiation therapy on contralateral breast tissue autografts is un-
known. Only long-term follow-up can provide the necessary infor-
mation to answer these questions.

Of the 42 patients assessed after 3 months of radiation therapy
in this study, 10 (23.8%) had developed hardening (fibrosis) and
partial fat necrosis. However, these cases were readily addressed
by subcision (subcutaneous incisionless surgery), a technique first
described in 1995 to manage deep wrinkles and depressions in the
face.®®

This simple procedure is often used in dermatology to treat cel-
lulite by improving tissue distribution and fibro-glandular symme-
try and consistency. It should be stressed that symmetry and aes-
thetics were not compromised in these 10 patients. Overall, these
findings suggest that the technique proposed in this study is safe
and yields satisfactory results.

To the best of our knowledge, this is a novel approach and has
not been described previously; thus, there are no prior studies to
compare with the presentfindings. It is important to note that the
aim of this study was to evaluate aesthetics and symmetry after 3
months of radiation therapy. Outcomes were evaluated by four spe-
cialists who had no knowledge of the indications for surgery or of
the technique used for breast reconstruction. This approach was
used to ensure that raters would assess symmetry and aesthetics
in a blinded manner. However, further studies with larger sample
sizes and longer follow-up periods are needed. It is important to
consider that the findings of this study suggest an alternative tech-
nique that could be used to reduce mutilation consequent to breast
cancer surgery. As demonstrated by the range of VAS scores (0-10),
there was some variation in raters’ assessments, but most scores
were 8 or higher. The absence of a high concentration of symmetry
or aesthetics scores near the upper or lower limits indicates that
raters’ measures were valid and reliable. Furthermore, Kendall's W

coefficients showed only a small difference between raters.

Volume 2 - Issue 1

An important point to consider in the context of surgical tech-
niques is that results are strongly associated with patient charac-
teristics; many potential confounding factors cannot be adequately
controlled, since they are inherent to surgical techniques and indi-
vidual patient profiles. Within this context, the single- subject de-
sign used in the present study allowed patients to serve as their
own controls. This design is also sensitive to individual differences,
and allows assessment of causal relationships between the inde-
pendent variable (in this case, surgical technique) and dependent
variables (symmetry and aesthetics).** While it reduces the poten-
tial for comparison with other patients, it is an ideal strategy to
validate results, because in real-life settings, patients have different
profiles and it is impossible to monitor the impact of factors, such
as genetic, immunological, and emotional aspects, which could have
a direct influence on the outcomes of interest.

One could argue that the non-randomized design is a limita-
tion of the present study. However, this design has the advantage
of avoiding possible data contamination, which can counterbalance
the limitation imposed by the absence of randomization. Consid-
ering that breast cancer surgery is the most prevalent in females,
these results have greater clinical applicability. Treating breast can-
cer with a single-stage surgical procedure with low potential for
morbidity may allow patients to resume their daily activities imme-
diately. These are potential advantages that need to be discussed
in the clinical decision-making process, in which patients should
also participate. Finally, some concerns that could be addressed in
future research include the therapeutic implications of this trans-
planted tissue and immunohistochemical studies to measure vas-
cular endothelial growth factor (VEGF).

Conclusion

The use of autologous tissue from the contralateral breast for
reconstruction after breast-conserving surgery, combined with
other mammaplasty techniques, proved to be a valid alternative
providing acceptable symmetry and breast aesthetics, as rated by
blinded experts.
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