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Abstract

Background Breast reduction with the free nipple-areolar
graft (FNG) technique has disadvantages such as loss of
nipple projection, loss of nipple sensation, and depigmen-
tation of the nipple-areolar complex. In this study, patients
in whom a purse-string (PS) suture was used in the center
of the de-epithelialized area to prevent loss of nipple pro-
jection were compared with patients who underwent the
conventional method.

Methods A retrospective analysis of the patients who
underwent breast reduction with the FNG was conducted in
our department. Patients were divided into two groups
according to the FNG placement. In the PS suture method
group, a 1-cm-diameter circumferential suture was placed
with a 5-0 Monocryl® (poliglecaprone 25) suture to gain a
6-mm-nipple projection. In the conventional method group,
the FNG was placed directly over the de-epithelized area.
Graft viability was evaluated after 3 weeks postoperatively.
The final nipple projection and depigmentation were
evaluated after 6 months postoperatively. The results were
evaluated with statistical tests.

Our work has not been presented in whole or in part in any scientific
institution.
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Results The number of patients with the conventional
method was 10, and the PS suture method was 12. There
was no statistically significant difference between two
groups regarding graft loss and depigmentation (p > 0.05).
Nipple projection was significantly higher in the PS
method group (p < 0.05).

Conclusion We observed that PS circumferential suture
made an acceptable nipple projection compared to the
conventional method in breast reduction with the FNG
technique. Since the method is easy to apply and has rel-
atively low risk, it would contribute to clinical practice.
Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.
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Introduction

Bilateral breast hypertrophy may occur in women at any
period starting from adolescence. In addition to physical
symptoms, it may lead to psychological problems from an
esthetic perspective in patients [1]. Breast size can be
variable in each patient. Breast reduction surgery reduces
breast size and reshapes the breast, which helps to relieve
these symptoms and problems [2].

Creating a projected breast and nipple-areolar complex
(NAC) that looks cosmetically natural should be consid-
ered when reducing breast volume and weight during
breast reduction surgeries. NAC does not harvest as a graft
in pedicled breast reduction surgeries. It is easier to
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accomplish the desired projection during pedicled breast
reduction surgeries. However, due to the risk of the pedicle
and NAC necrosis, it is not possible to perform pedicled
breast reduction techniques for all patients. Breast reduc-
tion techniques performed with the free nipple-areolar graft
(FNG) are preferred in these situations [3].

Breast reduction with the FNG technique is more com-
monly performed in patients with gigantomastia, in elderly
patients with systemic diseases, also in patients who have
undergone previous breast surgery [4]. The FNG technique
releases the NAC from its vascular pedicle’s dependence.
This technique has disadvantages such as loss of FNG,
depigmentation in the NAC, loss of nipple sensation, and
loss of nipple projection. At the same time, there may be
difficulties in creating a natural conical breast shape due to
excessive resection. Techniques to increase the projection
of the breast itself and to increase graft survival have been
described in the literature [5—8]. There is still a need in the
FNG technique for an efficient and straightforward method
to prevent the loss of nipple projection.

In this study, purse-string (PS) suture was used at the
center of the de-epithelialized area to prevent the loss of
nipple projection during breast reduction with the FNG.
The results of this method are compared with the results of
the conventional method.

Materials and Methods

Between February 2019 and August 2022, a retrospective
analysis of the patients who underwent breast reduction
with the FNG was conducted in our department. The study
was performed after approval by the Ethics Committee of
Ankara City Hospital (E.Board-E1-23-3330). According to
the type of placement of the FNG, patients were divided
into two groups: the FNG placed by conventional method
and the FNG placed after a PS suture. In all cases, breast
reduction surgery was performed using the Wise pattern
skin incisions with the FNG technique. All procedures
were performed by the senior author (M.S.).

In preoperative planning, new nipple positions were
planned between 21 and 24 cm from the presternal notch. At
the beginning of surgery, NAC was harvested as a full-
thickness skin graft in all patients after being marked with a
40-mm-diameter cookie cutter. All harvested skin grafts
were defatted and trimmed. The grafts are kept in saline-
soaked gauze for later use. The medial and lateral pillar
flaps were left at an appropriate thickness to keep the breast
projection. In the conventional method, the FNG was
directly placed in its planned new location by paying
attention to graft adaptation techniques. In the PS suture
group, a hook was placed at the top point of the junction of
the lateral and medial flaps in the de-epithelialized area
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before placing the FNG. A circumferential suture was
placed with 5-0 Monocryl® (poliglecaprone 25) along a
1-cm-diameter circle, and dermal projection was ensured to
be 6 mm (Fig. 1) (Supplementary File 1). Care was taken to
ensure the circumferential suture did not affect dermal
vascular supply. In order to ensure the dermal vascular
supply of dermal tubercle, the dermal bleeding pattern was
evaluated after the circumferential suture was placed. Then,
the defatted and trimmed graft was placed on this elevated
dermal area while the nipple was positioned to the center
(Fig. 2). All placed grafts underwent tie-over dressing.

Standard photography was performed with the patients
supine after 3 weeks postoperatively to evaluate graft
viability. The percentage of graft loss areas was calculated
using Image J software package (ver.13.0.6). After 6
months postoperatively, the presence of depigmentation of
NAC was evaluated by standard photography, and nipple
projections were measured with a paper ruler and results
were documented.

Graft loss percentages and nipple projection values were
analyzed statistically by taking the averages of right and
left values. Mann—Whitney U Test was used to compare
differences between the two groups. The presence of
depigmentation was analyzed separately, and the Chi-
square test was used to compare differences between the
two groups (IBM SPSS ver.25).

Results

Between the specified dates, 22 patients underwent breast
reduction surgery with the FNG in our department. The
FNG was placed in its new location with the conventional
method in ten patients, and the placing of the FNG was
after using the PS suture in 12 patients. The mean age of
the patients was 57 years (range between 45 and 62).
Patients had no previous history of breast surgery.

Graft loss at NAC was measured after 3 weeks post-
operatively, and Table 1 shows percentages. Graft loss in
the conventional method averaged 4.5% per breast (mini-
mum 0%, maximum 10%). On average, graft loss in the PS

Fig. 1 Patient 2 purse-string method. Intra-operative view after
purse-string suture
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Fig. 2 Patient 2 purse-string method. Intra-operative view after free
nipple-areolar graft placement

Table 1 Graft loss percentage after 3 weeks postoperatively

Patient Conventional method PS suture method
Right (%) Left (%) Right (%) Left (%)
1 0 0 12 9
2 9 10 3 4
3 0 4 0
4 10 7 18 11
5 8 5 7
6 4 2 3 5
7 0 0 10 4
8 6 10 7 8
9 5 5 0
10 4 1 10 1
11 3
12 9

PS: purse-string

suture was 5.9% per breast (minimum 0%, maximum
18%). There was no statistically significant difference
between the two groups regarding graft loss at NAC
(p > 0.05).

NAC with graft loss were followed up with a non-ad-
hesive dressing. These sites were left to secondary healing
and healed without complications. There was no need for
any secondary surgical interventions.

Nipple projection values after 6 months postoperatively
are summarized in Table 2. In the conventional method,
nipple projection per breast was 0.75 mm on average
(minimum 0 mm, maximum 2 mm). In the PS suture,
projection per breast was 2.38 mm on average (minimum 1
mm, maximum 4 mm). Comparing the two methods found
that nipple projection was statistically significantly higher
in the group with PS suture (p < 0.05).

Patients with depigmentation of the NAC are shown in
Table 3. It was observed that the number of patients with
pigment loss was higher in the PS suture group (Figs. 3a—f,
4a—f). There was no statistically significant difference

Table 2 Nipple projection (mm) after 6 months postoperatively

Patient Conventional method PS suture method

Right (mm) Left (mm) Right (mm) Left (mm)
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PS: purse-string

Table 3 Depigmentation of the NAC (4+/—) after 6 months
postoperatively

Patient Conventional method PS suture method
Right Left Right Left
1 — - + +
2 + + - -
3 _ _ _ _
4 + + + +
5 + - - +
6 _ _ _ _
7 — - + -
8 — + + +
9 _ _ _ _
10 — - + -
11 + -
12 + +

PS: purse-string

between the two groups regarding the depigmentation of
the NAC (p > 0.05).

Discussion

Breast reduction with the free nipple technique was first
described by Thorek in 1922 [9]. The main disadvantages
of the technique include loss of sensation and nipple pro-
jection, loss of pigment due to partial de-epithelialization,
loss of lactation, and loss of nipple skin to varying degrees.
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Fig. 3 Patient 1 conventional method. a preoperative frontal view b preoperative left lateral view ¢ preoperative right lateral view d
postoperative frontal view at sixth month e postoperative left lateral view at sixth month f postoperative right lateral view at sixth month

Fig. 4 Patient 5 purse-string method. a preoperative frontal view
b preoperative left lateral view ¢ preoperative right lateral view d
postoperative frontal view at sixth month e depigmentation of the

Loss of nipple projection and pigmentation is a severe
cosmetic deformity [10]. The healing of the FNG could
also negatively affect the shape and texture of the new
NAC. These problems can be solved by applying der-
mabrasion of the NAC described by Basaran et al. [11].
However, there were no such complaints from our patients.

Techniques such as e-flap, round block dermal suturing
technique, and star flap applications on dermoglandular
flap have been previously described to prevent projection
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nipple-areolar complex postoperative left lateral view at sixth month f
pigmentation of the nipple-areolar complex postoperative right lateral
view at sixth month

loss [12, 13]. Creating a dog ear in the new nipple area
while reshaping the breast is an option for the projection of
the nipple. Casas et al. described this technique but did not
perform any projection measurement; they focused pri-
marily on breast projection [14].

Karabagli et al. described the e-flap technique in which
the flap elevated on the superior aspect of the junction of
the pillar flaps, measured the nipple projection as 0.9 cm
after 6 months, and stated that nipple sensation was
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present. However, they did not perform any specific test for
sensitivity. They reported pigment loss in the reconstructed
nipple because the flaps were harvested from the pillar
flaps’ skin. They observed that the nipple projection was
1.2 cm on average in the early postoperative period. The
average was 0.9 cm after 6 months. It showed a 25%
decrease [12]. The maximum nipple projection obtained in
our study with PS suture was 4 mm after 6 months.
However, this projection was less than the study of Kar-
abagli et al. [12]. Our results were more cosmetically
acceptable because it was obtained on a nipple graft.

In another study, Bektas et al. [13] performed nipple
reconstruction with the star flap technique on the medial
dermoglandular pedicle. They reported that the loss of
nipple projection after 12 months postoperatively was 70%,
higher than the literature rate of 40%. Our study observed
that the projection of the PS suture after 6 months was well
preserved. In our study, it was thought that the better
preservation of the nipple projection was since there was
no flap elevation.

Nipple reconstruction after breast reconstruction is a
different case because there is no NAC to use. Bitik et al.
[15] discarded the original NAC in the FNG and described
the nipple-areola reconstructing (NAR) reduction mam-
maplasty technique to create a new NAC. Even if there is
no measurement of nipple projection in their study,
patients’ satisfaction rates were high. Various autologous
and synthetic biomaterials also have been used to enhance
nipple projection, especially for nipple reconstruction after
breast reconstructions [16]. Fujisawa et al. [17] performed
nipple reconstruction with dermal bridge flap and cartilage
graft in patients who underwent breast reconstruction after
mastectomy and achieved an average projection of 4.4 mm
after an average follow-up of 25.7 months. As understood
from this, the projections they obtained in their studies
were higher than ours. Sisti et al. [18] compared the nipple-
areolar complex reconstruction methods performed
between 1946 and 2015. Their study stated that conchal
cartilage, biological collagen, and rib cartilage were used
as autologous biomaterials, and Artecoll (polymethyl
methacrylate), AlloDerm (acellular dermal matrix), Cal-
cium hydroxyapatite were used as biomaterials. Improving
the nipple projection, some authors used hyaluronic acid
filler following breast reconstruction and nipple retractor
for inverted nipples [19, 20].

In our study, the circumferential suture’s tightness is
crucial for maintaining dermal blood supply. Since this
tightness will determine the projection of the nipple, it was
applied to all patients by the same surgeon and with a
standard 1-cm-diameter circular suture. The higher rate of
pigment loss in PS sutures was thought to be caused by the
fact that not all patients had the same dermal quality,
despite using the standard suturing technique. Patients who

experienced pigmentation loss after surgery had no com-
plaints in this regard. At the same time, enlarging the
diameter of the circle of circumferential suture may pro-
duce better results if the dermal blood supply is not
impaired.

The patients expected to see a nipple image that could
be distinguished from the areola following surgery when
using the FNG technique. Although there were also pro-
jection losses in the PS suture method, a more prominent
nipple was obtained compared to the conventional method.
It was thought that the preservation of nipple projection
was because of dermal suture-related changes. Longer-term
studies in a larger patient population would be beneficial
for the technique to be widely used. Since only FNGs
applied to female patients were used in this study, no
predictions can be made about the FNGs applied to male
patients. Another limitation was that some patients were
lost to follow-up after the 6 months postoperatively.

Conclusions

We observed that providing nipple projection with purse-
string circumferential suture made a significant difference
in projection in patients undergoing breast reduction sur-
gery with the free nipple-areolar graft technique. Since the
method is easy to apply and relatively low risk, it would
contribute to clinical practice.
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