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Abstract

Background Inverted nipple deformity presents an unsat-
isfactory appearance that may induce an unpleasant sex
life, but can also be associated with psychological dis-
comfort and increased the functional problems, such as
local irritation and inflammation.

Methods Multiple techniques have been used to correct
inverted nipples, but they mostly lead to different problems
such as deficiency of the nerve or duct, recurrence of the
inverted nipple, and hypopigmented scars in the areola. To
minimize complications and maintain the stability of the
reconstructed nipple, we presented a minimal incision
technique that designed four 3-mm-sized horizontal
microincisions, which ran a sun-cross through the periph-
ery and the core of the nipple to push the nipple together,
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then a vertical suture ran longitudinal to close the trans-
verse incision to stabilize the projection.

Results This technique was performed in 71 patients
classified as grade II or III of the inverted nipples, com-
prising 53 congenital cases and 18 patients with acquired
deformity. Thirty-four patients had bilateral inverted nip-
ples, and 37 patients had unilateral inverted nipple. During
a mean follow-up period of 15 months, 70 corrected nip-
ples remained raised without recurrence, and one nipple
was found retracted at the outpatient clinic after 3 months.
There were no serious complications associated with sur-
gery regarding nipple necrosis, seven patients got tempo-
rary swelling, two patients got infected after touching
water, three patients got extravasated blood, eight patients
indicated that they touched scar under the nipple, and two
patients reflected nipple dysesthesia. In the 15 months
follow-up, the patients with Grade II nipple inversion
maintained a nipple average height of 9.54 £ 0.95, and the
patients with Grade III nipple inversion maintained a nip-
ple average height of 9.19 & 1.09, and 86.63% of patients
were satisfied with their results.

Conclusion This is a simple, safe, effective and reliable
technique that should be considered, providing sustained
results over the long-term follow-up period with a high rate
of stable eversion and low incidence of ischemia, necrosis,
scarring and dysesthesia. The vertical scar of the transverse
incision closure leads to an esthetic appearance without
apparent scarring and minimizes the risk of an 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
Instructions to Authors www.springer.com/00266.
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Introduction

Inverted nipple deformity is a condition in which the nipple
is below the areola plane, which can be a result of con-
genital or acquired by infection, trauma, or surgery [1], it
was first described in the early year of 1840, and corrective
operation reported in 1879 [2]. Inverted nipples are clas-
sified into three grades with the severity of inversion by
Han Hong [3]. According to the report, most of the inverted
nipples contributed to congenital reasons, with remarkable
fibrosis and short lactiferous ducts and severely retracted
[4], and the prevalence of congenital inversion in women is
approximately 3.26% [5]. It has been estimated that up to
10% of women are affected by this deformity in psycho-
logical and emotional [6], the inverted nipples not only
present an unsatisfactory appearance that can be associated
with unpleasant sex life, but also can induce breastfeeding
problems, and increase the incidence of lactation mastitis
[7, 8], due to chronic inflammation [9]. Therefore, timely
and effective interventions are crucial to the prognosis of
these patients.

Although many different surgical techniques to correct
inverted nipples have been described, such as dermal and
dermoglandular flaps, endoscopic release, internal suture,
continuous traction, and artificial dermis, suggesting that
no technique is totally successful [10-13], it is impossible
to preserve all ducts and nerves, and the blood supply may
be interrupted [14]. The diversity of procedures shows the
lack of a technique that maintains the function of lactif-
erous ducts and preserves the function and sensation of the
nipple [15].

In this study, we explore a novel, simple, safe and
effective technique to correct severe nipple inversion, and
double sutures were running through the periphery and core
of the nipple. A longitudinal suture was used to close the
transverse incision and support the nipple.

Patients and Methods
Patients

Patients with congenital or acquired grade II and grade III
inverted nipples with or without different correction
methods in other hospitals were included in this retro-
spective study from Sep 2019 to Aug 2022. All patients
were female, 37 of them had unilateral inversion, and 34
patients had bilateral inversion. The nipple of 53 patients

were inverted congenitally and 18 patients were acquired
after lactiferous inflammation or breast hyperplasia, 105
nipples of 71 patients underwent corrective surgery. All
patients attended routine follow-up visits approximately
3-15 months postoperatively. The height and the compli-
cations of the nipple were evaluated. This study was
approved by the Ethics Committee of the Sixth Affiliated
Hospital of Sun Yat-Sen University. Written consent was
obtained from all patients.

Sun-Cross Running Suture Technique

The technique is designed to reduce surgical damage to the
lactiferous ducts, while providing a relatively easy and
feasible method to correct nipple inversion. As the suture
came into and out of the dermis through the microincision,
a double track sun-cross running suture was made: The first
sun track was running in the direction of 6-12-9-6-3-12-6
o’clock, and the second sun track was running in the
direction of 3-9-6-3-12-9-3 o’clock (Fig. 1a, b). Before
the operation, all patients were informed of the technique
and detailed steps. The grade of inversion and the diameter
of the areola were measured. Questionnaires were used to
investigate patients’ age, menopausal status, reproductive
status, and breastfeeding needs, and to understand patients’
wishes and target effects. Preoperative anteroposterior and
double oblique photos were taken before the operation.
The surgery was performed with the patient under local
anesthesia using 1% lidocaine with 1:200,000 adrenaline.
The nipple was then temporarily lifted up with a 4-0
PROLENE suture (Fig. 2a), and the loose tissue under the
nipple was released, and the new base of the nipple was
marked according to the diameter of the areola and the
desired height of the nipple (Fig. 2b). The micro-knife
(no.11 blade) was used to make a 3-mm incision in the 3, 6,
9, and 12 o’clock position around the base of the nipple;
the incisions are made 1-2 mm beyond the nipple—areolar
transition point to lower the risk of devascularization [16].
PDS sutures were used around the circumference of the
nipple base in the internal wall of the cylinder of the nip-
ple; a double track sun-cross running suture was made
(Fig. 2c). The sutures were tied, and the knots were placed
within the interior of the nipple cylinder at the 6 and 9
o’clock positions (Fig. 2d). The transverse incisions were
closed, tissue glue was used to cover the incisions and
maintain the eversion of the nipple (Fig. 2e, f), and the
height and width of the nipple were measured afterward.

Transverse to Vertical Skin Closure

Four 3 mm length of transverse incisions were made that
were located at 3 o’clock, 6 o’clock, 9 o’clock, and 12
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Fig. 1 Four 3-mm
microincisions are made at 3, 6,
9, and 12 o’clock position. a, —
b Two 4-0 PDS suture walk 2| |6
through the base of the nipple in A
order by serial number, the first

sun track was running in a

direction of 6-12-9-6-3-12-6 | |

o’clock; the second sun track

was running in a direction of

3-9-6-3-12-9-3 o’clock. ¢,

d Vertical closure of

transverse incision

@ |

o’clock around the base of nipple; each incision site was
closed a 5-0 Monosyn Synthetic absorbable surgical suture,
and the transverse incision was stitched in the longitudinal
direction, converting the horizontal cut into a vertical scar,
thus providing additional support to the corrected nipple
(Fig. 1c, d).

Measurements

During the first week, the suture was carefully monitored,
and the patient could not shower. The diameter of the
areola and width and height of the nipple were measured
immediately after surgery and at 3, 9 and 15 months
postoperatively. The operation time, blood loss, incision
size, length of hospital stays, and operation costs were
counted. Three months after the operation, questionnaires
were given to evaluate patient satisfaction, quality of life,
sensory and erection of the nipple.

Statistical Analysis

SPSS software (version 22.0; SPSS Inc., Chicago, IL,
USA) was used for the data analysis. Normally distributed
data are represented as mean =+ standard deviation, and the
Kruskal-Wallis test was used to compare categorical data.
The data were evaluated with a 95% confidence interval
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and 5% significance level. Statistically significance was set
at p < 0.05.

Results
Clinical Demographics

A total of 71 patients with nipple inversion underwent
surgery between Sep 2019 and Aug 2022, the age of the
patients at the time of the operation ranged from 21 to 66
years (mean age 36.40 £ 10.15), we identified 35 patients
with Grade II nipple inversion and 36 patients with Grade
IIT nipple inversion, 87.3% of them were premenopausal,
52.1% of the nipples were unilateral, 74.6% of the inverted
nipple were congenital, and the operation duration in Grade
IIT nipple inversion was 21.75 & 7.90 min which was
longer than 19.46 + 7.19 min in Grade II nipple inversion
(shown in Table 1).

The Nipple Height Form and Recurrence

In the 15 months follow-up, the patient with Grade II
nipple inversion kept the nipple height of 9.54 £ 0.95 and
the patient with Grade III nipple inversion kept the nipple
height of 9.19 + 1.09, and 86.63% of patients were satis-
fied with their results. Grade II and III nipples achieved an
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Fig. 2 Surgical procedure
diagram. a The nipple was
temporarily lifted up with 4-0
PROLENE suture and the loose
tissue under the nipple was
released, the new base of the
nipple was marked according to
the diameter of the areola and
the desired height of the nipple.
b Four length of 3-mm
microincision was made which
located on 3 o’clock, 6 o’clock,
9 o’clock, and 12 o’clock
around the base of nipple.

¢ Sun-cross running suture.

d The running sutures are tied
under the skin. e The transverse
incisions are closed in
longitudinal. f Postoperative
effect

Table 1 Clinical demographics

Characteristic Total (n =71) Grade II (n = 35) Grade III (n = 36) P value
Age 36.40+10.15 36.31+11.00 36.50+9.39

Menopause 0.421
Premenopausal 62 (87.3%) 30 (48.4%) 32 (51.6%)
Postmenopausal 9 (12.7%) 5 (55.6%) 4 (44.4%)

Need of feeding 0.236
Yes 24 (33.8%) 13 (51.2%) 11 (48.8%)

No 47 (66.2%) 22 (46.8%) 25 (53.2%)

Number of nipples 0.07
Unilateral 37 (52.1%) 17 (45.9%) 20 (54.1%)

Bilateral 34 (47.9%) 18 (52.9%) 16 (47.1%)

Etiology 0.374
Congenital 53 (74.6%) 23 (43.4%) 30 (56.6%)

Acquired 18 (25.4%) 12 (66.6%) 6 (33.4%)

Mean length (mm) 0.487
Before surgery 0.23+1.35 0.25+1.50 0.20+1.18

Immediately after surgery 9.54+0.97 9.57+0.95 9.5£1.0

Operation duration (min)  20.61+7.59 19.46+7.19 21.754+7.90
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increase in height postoperatively. There is one recurrence
in grade II nipple inversion at 3 months postoperative
follow-up. However, the shape and length had improved
significantly compared to the preoperative appearance, the
nipple could easily be pulled out manually and could
maintain its projection without traction, and the nipple had
been converted from grade II to grade I (shown in Table 2,
Fig 3).

Complications

No serious complications after occurred postoperatively.
No necrosis was observed after the surgery. Seven patients
developed wild swelling and three patients had extra-
vasated blood because the sutures were pulled too tight and
recovered after appropriate treatment; two patients were
got infected with the touched water after discharge. Nipple
sensation persisted in 97.2% patients. After 15 months of
follow-up, there was one patient had recurrence of inver-
sion nipple. Eight patients reflected that they touched scar
under the nipple after operation (shown in Table 3).

Questionnaire Results

Of the patients who underwent sun-cross running suture
combined with transverse to longitudinal skin closure
technique to correct severe inverted nipple, 86.63% were
satisfied with their results. (Fig. 4, 5, and 6 show the pre-
operative and postoperative views.) The satisfaction rates
of nipple shape and sensory function were 84.5% and
87.3%, wound scar satisfaction rate was 85.9%, and con-
fidence of breasts after operation rate was 88.7% (shown in
Table 4).

Discussion

The results obtained from our study demonstrated that the
proposed technique is safe and effective. The nipple height
gains can be accepted as adequate based on the satisfaction
of included patients, the postoperative mean measurements
of the nipple were between 7.0 and 11.0 mm, the average
height of Grade II inverted nipple at 9 month and
15 months was 9.48 £ 1.09 and 9.54 £ 0.95, and the

Table 2 The nipple height at different follow-up visit
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9.57 2
9.5 948 95 9.54 919
025 02 | I I I I I
0 N —

After 3 Months After 9 Months After 15 Months

©

o
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Before operation

EGrade |l ®Grade lll

Fig. 3 The nipple height ranges during the 15 months follow-up

average height of Grade III inverted nipple at 9 month and
15 months was 9.50 £ 1.00 and 9.19 £ 1.09, respectively.
These data show that all grades of inverted nipples were
corrected efficiently.

An inverted nipple is a frequent pathologic condition in
which the entire nipple, or a portion of it, is buried inward
toward the lactiferous duct and lies below the plane of the
areola [17], which is always accompanied by insufficient
soft tissue, resulting in both psychological and functional
problems. The first surgery to correct the inversion of the
nipple was reported in 1889 by Axford [18]. Since then,
various typical surgical approaches have described differ-
ent methods of reconstructed dermo flaps [19, 20], purse-
string suture techniques [21, 22], and the unique telescope
technique in which a circumferential incision is made, the
nipple is pulled, and the base is tightened [23]. However,
many complications have been reported including visible
and undesirable hypopigmented scars in the areola,
removal of a portion of the nerve or duct [24], the use of
the purse-string suture interrupted the blood supply of the
nipple, sometimes causing ischemia [25]. In this modified
technique, the sun-cross running suture involved two cross
sutures through the periphery and core of the nipple that the
configuration of the suture line runs in counterclockwise
direction; the PDS suture line advances the nipple from the
outside in and encircles the areolar tissue together instead
of skin excision. There was no serious complication after
the operation, 13 patients got mild complications which
recovered quickly after appropriate treatment, two patients
got infected cause the inappropriate home care, and nipple

Grade (Han and Hong) Before operation

After 3 months (n = 71)

After 9 months (n = 71) After 15 months (n = 68)

Grade II (n = 35)
Grade III (n = 36)

0.25£1.50
0.20+1.18

9.57£0.95
9.5£1.00

9.48+1.09
9.50£1.00

9.54+£0.95
9.19£1.09
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Table 3 Postoperative adverse

Complications
events

Total (n =71)

Grade II (n = 35) Grade III (n = 36)

Early complications

Swelling 7 (9.9%) 3 (8.6%) 4 (11.1%)
Infection 2 (2.8%) 0 (0.0%) 2 (5.6%)
Extravasated blood 3 (4.2%) 2 (5.7%) 1 (2.8%)
Nipple necrosis 0 (0.0%) 0 (0.0%) 0 (0.0%)
Long-term complications

Scarring 8 (11.3%) 6 (17.1%) 2 (5.7%)
Dysesthesia 2 (2.8%) 2 (5.7%) 0 (0.0%)
Nipple retraction 1 (1.4%) 1 (2.9%) 0 (0.0%)

Fig. 4 37 years female, bilateral congenital nipple with Grade III on left side and Grade II on right side, who received sun-cross running suture
and transverse to longitudinal closure to correct inverted nipple. a—¢ Preoperative views. d—f Postoperative views

Fig. 5 23 years female. She
came to our center and treated
with sun-cross running suture
and transverse to longitudinal
closure. a Preoperative views.
b Postoperative views

sensation persisted in 97.2% patients. Our technique
combined a sun-crossing running suture with the longitu-
dinal seam of the transverse incision, in which the trans-
verse incisions were closed longitudinally. The PDS suture
run through the core serves as a buttress, block any
inverting forces acting on the nipple and support the pro-
jection of the nipple, the corrected nipple is supported by
an internal sun-cross running suture, and the absorption of
suture is by simple hydrolysis within 180 days. The

transverse incision is closed longitudinally with the 5-0
Monosyn Synthetic absorbable surgical suture which is
absorbed in 60 days and recruits surrounding the areolar
skin to increase the projection of the nipple. The vertical
closure of the areola tightened the base of the nipple
without the use of a purse-string suture, provided
stable results with minimal complications.

Double-track sun-cross running suture has been descri-
bed as a suture ran a single circle around the nipple, and the
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Fig. 6 42 years female,
bilateral congenital nipple with
Grade II on left side and Grade
IIT on right side. a,

¢ Preoperative views. b,

d Postoperative views

Table 4 Patient-reported cosmetic satisfaction

Questionnaires (n="71)

Are you satisfied with nipple shape after operation

1 2 (2.8%)

2 7 (9.9%)

3 62 (87.3%)
Are you satisfied with sensory function after operation

1 0 (0.0%)

2 11 (15.5%)
3 60 (84.5%)
Are you satisfied with wound scar after operation

1 0 (0.0%)

2 10 (14.1%)
3 61 (85.9%)
Are you confident about your breasts after operation

1 1 (1.4%)

2 7 (9.9%)

3 63 (88.7%)
Average score

1 0.75 (1.05%)
2 8.75 (12.32%)
3 61.5 (86.63%)

1, dissatisfied; 2, neutral; 3, satisfied

@ Springer

suture line crossed the nipple and four quarter; then, sur-
geon tied a knot at the end [26]. We improve this method
by using two sutures cross the nipple; each suture run in a
cross-shaped and semicircle of the nipple individually
(Fig. 1a, b), and the two sutures are perpendicular to each
other, which minimize the circulation problem and necrosis
of the nipple. The method of cross vertical mattress
suturing used two loop stitches with a vertical mattress-
shape to correct the inverted nipple, four sutures were used
to run across to cover the most part of nipple, but lacked a
circle suture to keep the esthetic effect [27]. The technique
of integrated repair approach minimized the damage of
lactiferous ducts, but the used of internal sutures to put the
opposite nipple wall together may increase the risk of
necrosis, and the big incision may affect esthetics result
[28]. The research of double triangle suture technique
avoided the milk duct and reduced the number of incisions,
but the lack of cross-fixation increased the possibility of
inversion recurrence [29]. By combining the strength of the
sun-cross running suture and the transverse-to-longitudinal
skin closure technique, we improved the stability of the
nipple and minimized trauma to preserve the lactiferous
ducts and nerve system as much as possible. The ques-
tionnaire survey showed 86.63% of patients were satisfied
with the operation results. The combined efforts of the
periphery and core sutures prevent recurrence of nipple
inversion; the transverse-to-longitudinal skin closure
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technique recruits the areolar skin and stiffens the base of
the nipple to provide additional support. Therefore, this
technique is a novel concept that is different from the
conventional suture technique and produces consistent
results. With the described technique, the goals of inverted
nipple reconstruction have been achieved, and the risk of
ischemia postoperatively is considered to distinguish this
method from purse-string suture.

Conclusion

We described a minimally invasive procedure consisting of
a small incision followed by a sun-crossing suture and
longitudinal closure of the transverse incision. Scars are
minimal, provide a good nipple shape, and minimize the
risk of recurrence, and cosmetic expectations are achieved.
It is a simple, safe, and inexpensive technique that should
be considered a reliable method for long-term correction of
nipple inversion.
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