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[Abstract] Nipple inversion is a common female disease which can be caused by congenital factors or acquired factors.

According to the severity, nipple inversion can be divided into 3 levels. It can not only affect the shape and function of the

breast, but also induce serous mastitis. Scholars have conducted many basic and clinical studies to correct the inverted nipple,

and the current main methods included surgical and nonsurgical treatment. Due to the individual differences of patients and

different surgical operation habits of surgeons, although many methods have been reported, there has been no single operation

method which can correct all types of nipple retraction. This paper summarizes the progress of surgical treatment of nipple

retraction in recent years, with emphasis on the pros and cons of three surgical methods: dermal flap, traction, minimally

invasive and endoscopic fibrous tissue release.
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Fig1 Karacaoglu"” designed a double-antenna flap for
correcting inverted nipple during mastopexy
A is areola (center represents the inverted nipple). The surgical
area is in the dotted line (the slash area is to remove the
epidermis area), and extending downward is an antenna-shaped
dermal flap. The punctate area removes the epidermis and
dermis, and the double-antenna dermal flap is filled under the

nipple and sutured along the dotted lines on both sides
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Fig2 Jeongand Lee'" designed a double-sided diamond

flap for correcting inverted nipple

A and B are pedicled diamond-shaped dermal flaps with
epidermis removed, pulling the inverted nipple with a suture,
loosening the contracture under the nipple to form a tunnel; the
tip of the flap (A), is overturned and fixated to A'; the tip of the
opposite flap (B) is then fixated to B'; and the incision after the
separation flap is sutured to maintain the state of the nipple
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Fig3 Mathur and Loh" designed a drawbridge flap
for correcting inverted nipple

A: At 6 o’clock, mark a vertical ellipse. B: Suture the nipple to
remove the epidermis of the labeled flap. Selectively loosen the
contracture under the nipple to form a tunnel under direct vision,
and then raise the dermal flap to a “drawbridge”, filling the flap
in the tunnel under the nipple. C: The incision after the separation
of the flap is sutured to the position, so that the nipple cone is

narrowed and the degree of protrusion is increased
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Fig4 U-shaped suture flap designed by Bracaglia et al.""
to support the corrected nipple

A: Select the incision around the areola, separate the inferior
papillary duct and fibrous tissue, and turn up the areola flap;
B: Separate the two single-layer flaps and fold them under the
nipple, and suture the incision after the separation of the flaps;
C: After the areola flap is repositioned, two U-shaped nails
are used to fix the 3 and 9 o’clock positions on the base of the
nipple, which are tightened to form a stable nipple protrusion

state, and the incision around the areola is sutured
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Fig5 V-Y advancement suture dermal flap

perpendicular to skin reported by Persichetti et al."”
A: Suture the nipple, make a vertical incision to divide the
nipple into 2 flaps; B: Make 2 V-shaped incisions in the cut
surface; C: The incision suture is closed into a Y shape

A B C
B 6 McG Taylor Z " A E R FL AR IR B HEHEIE
EEHE
Fig 6 The method of dermal breast flap advancement

[18]

suture used by McG Taylor et al.

A: Remove the dermal flap of the epidermis at 6 and 12 o’clock,
respectively, the width is approximately 1/8 of the edge of the
areola, and separate the catheter and fibrous tissue under the
nipple; B: The 2 dermal flap tips are sutured in the cavity under
the nipple; C: The incision after the separation of the flap is
sutured and tightened to maintain the state of the nipple
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Fig7 Schematic diagram of self-made nipple retractor
made by Long and Zhao"”

After pulling the invaginated nipple up, the tractor is placed
around the nipple with a wire through the base of the nipple and

fixed on the tractor
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Fig 8 Schematic diagram of nipple retractor

made by Liu et al.””"

A: Cross the nipple through the base of the nipple with two
sutures to lift the nipple; B: Eight holes are made for the tractor
base, such as hole 1 and hole 2, and 4 slits are made at the top
edge, such as incision 3; C: Place the tractor on the areola, and
pass the sutures through the adjacent two holes on the base
respectively, such as the suture threading from the incision 3
to the hole 1, passing through the hole 2, and then respectively
adjoining the two. The root suture is tightened and knotted to

stabilize the nipple protrusion
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Fig9 The elevator tractor designed by Chen et al.™ for
correcting inverted nipple
Divided into three gears (I ,1I,1l) for adjustment (gear

distance 3 mm), adjust 1 gear every month after surgery
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Fig 10 Mixed method of mechanical traction after

operation of dermal flap for correcting inverted nipple
used by Durgun et al.””
Make 2 triangular de-epidermal dermal flaps A and B beside the
areola, the flap on the solid side is completely separated, and
the flap on the side of the dotted line is not separated, loosen the
contracture under the nipple to form a tunnel. Pull the A flap on
the side of the dotted line toward the areola, the tip of the flap (A)
is overturned and fixated to A'". In the same way pull the B flap
on the side of the dotted line toward the areola, the tip of the
opposite flap (B), is then fixated to B', suture the incision along
the areola, pull the nipple with sutures, and the traction sutures

are placed in the grooves on both sides of the apparatus
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Fig 11 Schematic diagram of minimally invasive
surgery for correcting inverted nipple reported by
Kolker and Torina™
A is 18-gauge needle, B is the scar under the nipple and fibrous
tissue. Minimal-access release of fibro-ductal elements with an

18-gauge needle, the suture is looped at the base of the nipple,
and the suture is tightened and knotted
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Fig 12 Schematic diagram of micro-knife surgery for
1.1

correcting inverted nipple reported by Cabalag et a
Make 3 incisions A, B, and C at 12, 4, and 8 o’clock at the
base of the nipple, insert each incision with a micro-knife, and
in a sweeping motion to divide the retaining tissues below the
areolar plane, avoiding an excessive defect below the nipple.
Through the incision site for circumcision suture, and through
all the incisions A, B, C, the suture is tightened and knotted at

the incision C, converting the horizontal cut into a vertical scar
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Fig 13 The double-track sun-cross running suture
technique used by Jeong et al.””

A: Three slit incisions at 3, 9 and 12 o’clock (2, 3, 4) and one
5-mm incision at 6 o’clock were made (1). After the nipple
tissue is released by a small incision at 6 o’clock, the stitch
entered through the 5-mm incision, and then sutures pass
through the outer circumference of the nipple in the direction
of the arrow. B, C: The suture passes through the center of the
nipple in the direction of the arrow, and finally is tightened at
the incision 1, and the 4 incisions are closed. D: A schematic

diagram of the complete double-track sun-cross running suture

Bl 14 Liang ™ RANZXEHERIRESE
Fig 14 The method of cross vertical mattress suturing
used by Liang et al.”
Make 4 small incisions at 3, 6, 9 and 12 o’clock. Releasing
the fibrous tissue under the nipple gives the nipple the desired
projection and keep the lactiferous ducts intact. The method of
cross vertical mattress suturing is about to suture the needle from
the point A of the 9 o’clock in the direction of the arrow, after
passing through the deep tissue under the nipple, it is pierced
from the point C at the 3 o’clock position, and then the needle is
inserted from the point C, and passes through the shallow tissue
of the nipple and then passes through point A. The same form of
vertical mattress suture is between point B and point D. Tighten

and tie the sutures to stabilize the nipple protrusion
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Fig 15 Schematic diagram of fiber tissue release

assisted by endoscope for correcting inverted nipple'””

A is a 4-mm endoscope and B is a separation device. The
picture on the right is seen in the simulated endoscope, V stands

for vein, and D stands for lactiferous duct
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