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Abstract

Introduction An inverted nipple can cause significant
functional and psychologic disturbance to women. The
holy grail of any surgical technique to correct this is to
restore adequate nipple projection and at the same time, try
to preserve lactation and nipple sensation. We describe our
experience using an inferior dermal nipple-areolar inter-
position flap to correct the inverted nipple alongside with
selective release of the lactiferous ducts of the nipple.
Materials and Methods We have employed this technique
successfully in 97 cases of inverted nipples in 60 patients
with follow-up periods of up to 2 years. Twenty-three of
them had unilateral inversion, and 37 of them had bilateral
nipple inversion.

Results The appearance of the nipple was good to excel-
lent. Seventy to 80% of the initial postoperative nipple
projection at the end of 1 year was maintained. Postoper-
ative complications included stitch abscess in one patient
(n = 1) and an epidermal cyst in another (n = 1). Nipple
sensation was preserved in 100% of cases. There was no
recurrence of inversion in any of the nipples.
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Discussion By identifying the root cause of inverted nip-
ples in each individual case, and selectively targeting them,
we minimize surgical morbidity with a simple technique
that avoids any form of traction or compression of the
nipple and minimizes the risk of altered nipple sensation.
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 instruc-
tions to authors www.springer.com/00266.

Keywords Inverted nipple correction - Dermal nipple
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Introduction

Inverted nipples are a common condition, affecting at least
2% of the female population [1]. Apart from being a
functional problem during breast-feeding, it also causes
significant psychologic and emotional disturbance. They
may arise from congenital or acquired causes such as
mastitis, or previous surgery [1, 2]. Depending on the
severity of nipple inversion, they have been graded as
follows [3, 4]. Grade I refers to nipples that are easily
everted manually and maintain their projection. Grade II
inverted nipples describe those that can be everted but will
not remain so. Grade III nipples can only be everted with
difficulty and with surgical correction.

While restoring adequate nipple projection is the goal in
corrective procedures, the maintenance of lactiferous ducts
and the preservation of nipple sensation are important for
optimal results following treatment. This is easier said than
done as illustrated by the number of different techniques to
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correct it. In this article, we present a technique developed
on the basis of a clear understanding of the pathomechanics
of nipple inversion in each individual case which has given
us satisfactory correction of inverted nipples in our
practice.

Patients and Methods

In a retrospective review of our data from 2001 to 2006, 60
patients (59 females and 1 male) with nipple inversion
underwent corrective surgery. Of the patients in our prac-
tice, 23 of them had unilateral inversion and 37 of them had
bilateral nipple inversion, giving a total of 97 cases of
corrected nipple inversions. Patients’ ages ranged from 21
to 54 years (mean age of 37 years). All patients were fol-
lowed up at 3 months, 6 months, 1 year, 18 months and
2 years. They were evaluated for loss of nipple projection,
altered nipple sensation and recurrence of inversion and
surveyed regarding the ability to breast-feed. Measure-
ments of nipple height were taken at initial follow-up at
3 months and measured again at 2 years as a percentage to
determine height loss.

The causes of nipple inversion were varied and are given
in Table 1. These were as follows—congenital, hypoplas-
tic, post-infective, post-mammaplasty and surgically
recalcitrant cases. In 18 patients with congenital inverted
nipples, nipplet usage had been futile previously.

This technique follows three important principles which
are the (1) selective division of short and hypoplastic ducts
and dense connective tissue, (2) provision of dermal sup-
port under the nipple and (3) reduction in the base width of
the nipple. All patients were advised that breast-feeding
may not be feasible post-correction, and all were seeking
cosmetic correction alone.

Following infiltration with 1% lignocaine with
1:200,000 adrenaline, the tethering forces in grade I and II
inverted nipples became more evident as compared to the
grade III (non-retractile) inverted nipples, acting therein as
an indicator of the severity of inversion. A vertical ellipse
is marked along the height of the nipple—areola at the 6
o’clock position (Fig. 1a). The nipple is then retracted with
skin hooks, and a traction suture is placed at the summit of
the nipple (Fig. 1b).

Table 1 Etiology of inverted

nipples encountered in this Etiology *
series Congenital 38
Hypoplastic 16
Post-infective 6

Post-mammaplasty
Surgically recalcitrant 13

An ellipse is then de-epithelized with its maximum
transverse dimension (25% of the areolar circumference) at
the nipple—areola junction (Fig. 1c). The nipple component
of the ellipse is then incised to raise a dermal flap from the
tip of the nipple down to its base and lowered down in the
manner of a drawbridge (Fig. 1d). This allows clear visu-
alization of the nipple anatomy and good access to the
inverting lactiferous ducts which are selectively divided
under loupe magnification until all the inverting forces are
completely released. Usually, only some of the ducts
require complete division, thereby preserving some lactif-
erous ducts.

The dermal ‘drawbridge’ flap is then interposed between
the lactiferous ducts and sutured to the opposing side at the
12 o’clock position to form a dermal bridge, supporting the
overlying nipple. The drawbridge flap is then secured with
a non-absorbable bolster suture (Fig. le).

The secondary defect formed as a result of the vertical
ellipse is then closed primarily with the suture line
extending from the tip of the nipple to the areolar margin.
This reduces the nipple base width, pushes the remaining
volume of the nipple into its vertical dimension and
enhances its projection without the use of a purse-string
suture, which could potentially strangulate the blood sup-
ply of the nipple (Fig. If). A foam dressing designed to
protect and maintain the projection of the nipple is then
applied and kept for 2 weeks. The bolster suture is
removed at 2 weeks (Figs. 2, 3 and 4).

Results

The outcome was satisfactory in all cases. The appearance
of the nipple was good to excellent. At the end of 1 year,
75.4% of the initial postoperative nipple projection was
maintained on average. Postoperative complications
included stitch abscess in one patient (n = 1) and an epi-
dermal cyst in another (n = 1). There were no cases of
hematoma. The scars were inconspicuous, and nipple
sensation was preserved in 100% of cases. Lactation,
although possible, was not reported in the duration of this
study. There was no recurrence of inversion in any of the
nipples (Table 2).

Discussion

Inverted nipples were first reported by Sir Cooper in 1840
[5]. The first surgical correction of this disorder was
described by Kehrer in 1888 [6]. Since then, various sur-
gical techniques have been proposed. Knowledge of the
embryology, anatomy and histology of the nipple—areola
complex is important in understanding the pathogenesis of
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Fig. 1 a Preoperative marking
of the drawbridge flap.

b Traction sutures placed at the
summit of the nipple to evert it.
¢ De-epithelization of the
planned drawbridge flap.

d Elevation of the nipple portion
of the dermal flap as the
‘drawbridge.” e Lowering of the
dermal drawbridge and securing
it across the base of the nipple.
f Closure of the secondary

defect of the ‘drawbridge’ flap
creating a narrower nipple cone
and increased projection

Fig. 2 Pre- and immediate
postoperative result of the
‘drawbridge’ flap approach in a
grade III inverted nipple

the inverted nipple. The nipple appears as a pit in the
ectoderm during the 10th week of intrauterine life, and it is
only at or soon after birth that mesenchymal proliferation
under the pit produces protrusion of the nipple, with further
elevation occurring at puberty [7]. The lack of this mes-
enchymal proliferation is thought to be a major factor in
producing the inverted nipple. Histological sectioning of
normal nipple has shown that the thickness of dense con-
nective tissue beneath the nipple is approximately double
that found beneath the areola. In the inverted nipple,
however, there is no difference between the thickness of
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the connective tissue beneath the areola and the nipple,
thus suggesting that normal nipple projection is due to the
difference in tissue bulk beneath the nipple itself [1]. The
nipple is vascularized by both a subdermal plexus and a
deeper intra-glandular plexus running alongside the lactif-
erous ducts with intimate anastomoses between the two. In
relation, the sensory innervation of the nipple consists of a
deep and superficial plexus [8].

The underlying pathophysiology of our approach is that
nipple inversion is caused by the following: (1) contracted
lactiferous ducts, either as the primary cause in cases of
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Fig. 3 Oblique views of a a pre- and b postoperative (2-year follow-
up) result of a case following corrective surgery

Fig. 4 Lateral views of a a pre-
and b postoperative (2-year
follow-up) result following the
procedure

infection/inflammation or due to lactiferous duct fibrosis
secondary to nipple subsidence, (2) inadequate dermal
support at the base of the nipple, as in congenital nipple
inversion, and (3) an excessively broad nipple cone as a
result of the tethering effects of the first two etiologies.
Current surgical methods to correct the inverted nipple
can be classified into three groups based on the above
pathologic mechanisms. The first is to create tightness at
the neck of the inverted nipple [9-11]. The second is to add
bulk beneath the nipple after sacrificing its ductal system
[12—14]. The third method uses duct saving, partial areolar
excision, myotomy of areola—mammillary bundles and
maintenance of divided retaining tissue by buried sutures
[11, 15-17]. Broadbent and Woolf stated that performing
only transection of the tethering fibrous tissue that causes
inversion of the nipple is insufficient and that it is

Table 2 Patients’ characteristics and results obtained at 2-year fol-
low-up

Parameters (n)
Total number of patients 60
Females 59
Males 1
Total number of nipples 97
Unilateral inversion 23
Bilateral inversion 37
Average nipple height maintained after 2 years 75.4%
Sensibility 100%
Complications
Stitch abscess 1
Epidermal cyst 1

necessary to bolster the connective tissue beneath the
nipple [12]. This connective tissue under the nipple can be
reconstructed using tissue from the areola [11, 13, 14],
from the mammary glandular tissue [12, 18], or by the use
of a purse-string suture [19, 20]. All these procedures cause
disturbance of lactation and areolar deformities. Extensive
dissection and manipulation of the breast tissue can cause
fibrosis which can be a potential cause of recurrence.
Much of the recent literature has focused on maintaining
the eversion and lack of bulk to the nipple. D’ Assumpcao
suggested a method where eversion is maintained by
resecting quadrilaterals of skin with their short diagonals
based upon their nipple—areola junction, thus narrowing the
nipple base [21]. Hartrampf and Schneider maintained
eversion by passing horizontal mattress sutures through the
nipple, while Morris closed the dead space beneath the
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nipple to preclude retraction [22-25]. Crestinu and
Hamilton both proposed methods that increase nipple bulk
by a local advancement flap of fibroductal tissue and
maintenance of eversion by suturing the tissue deep
beneath the nipple, obliterating the cavity and projecting
the nipple forward [17, 18]. Other methods involve local
dermal flaps [26, 27], local flaps of breast tissue [12], or
free cartilage grafts [28]. The disadvantage of these latter
procedures is that breast-feeding will further be impaired
and may become impossible if tissue flaps or cartilage
grafts are interposed between the cut ends of the ducts.
Distraction devices have also been described for such
purposes [29, 30].

Alteration of nipple sensation, which can be permanent,
is of special concern. This is probably related to the divi-
sion of the periductal sensory nerves when dividing the
lactiferous ducts, in addition to the partial division of the
subdermal plexus when making the skin incision. The use
of a purse-string suture at the base of the nipple has been
described, but is not a physiologically sensible maneuver
and, indeed, at times can be a dangerous procedure. A tight
knot may result in partial necrosis of the nipple due to a
strangulating effect, while a loose one will induce rein-
version as the scar tissue retracts.

There are inherent drawbacks with all these described
methods: scarring and nipple deformity, incomplete cor-
rection and a high recurrence rate (80% if ducts are not
divided and 42% if ducts are divided). Other problems
include a temporary or permanent change in nipple sen-
sation, vascular compromise and impairment of breast-
feeding [31]. In addition, some of the described methods
are technically difficult.

The influence of the local anesthetic on the degree of
inversion of the nipple can be explained on the basis of the
fact that the areola—mammillary muscle allows projection
under normal conditions. However, in inverted nipples, this
is restricted and reversed by varying degrees of inverting
forces. If the muscle is relaxed or paralyzed by any means,
this results in pronounced inversion of the nipple. This has
been observed in the present study following infiltration of
local anesthetic, which causes the transient paralysis of the
areola—mammillary muscle. This can also be found in the
clinical situation where the patient complains of intermit-
tent inversion, as with the retractile nipple. The intermittent
inversion is considered to be due to the relaxation of the
areola—mammillary muscle.

This technique deals with inverting forces and provides
tissue bulk at the nipple base. The vertical closure of the
areola causes tightening of the nipple base without the use
of a purse-string suture. It is simple and quick to perform
and provides lasting results with minimal complications.

The drawbridge flap approach to correcting nipple
inversion is a simple way of treating inverted nipples of
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any severity with the following objectives, viz. (1) ele-
vating the flap allows for direct visualization of nipple
ductal anatomy and selective division of contracted lact-
iferous ducts, (2) lowering the dermal drawbridge across
the base of the nipple further supports the base of the
nipple, and (3) closure of the secondary defect created by
the drawbridge flap narrows the cone of the nipple and
increases its projection.

This technique is simple to perform and provides
maintained nipple projection and nipple sensation in the
long term.
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