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Numerous procedures are available for nipple reconstruction without a single gold
standard. This study presents a method for reducing donor-site morbidity in nipple reconstruction
using a composite nipple graft after transverse rectus abdominis musculocutaneous flap breast
reconstruction.

Thirty-five patients who underwent nipple reconstruction using a composite nipple
graft technique between July of 2001 and December of 2009 were enrolled in this study. To
reduce the donor site morbidity, the superior or superior-medial half dome harvesting technique
was applied preserving the lateral cutaneous branch of the fourth intercostal nerves. The
patients were asked to complete a previously validated survey to rate the color and projection
of both nipples, along with the sensation and contractility of the donor nipple; and whether, in
retrospect, they would undergo the procedure again. To compare projection, we performed a
retrospective chart review of all the identifiable patients who underwent nipple reconstruction
using the modified top hat flap technique by the same surgeon and during the same period.

Thirty-five patients were identified who underwent nipple reconstruction using
a composite nipple graft. Of those, 29 patients (82.9%) responded to the survey. Overall,
we received favorable responses to the donor site morbidity. Projection at postoperative 6
months and 1 year was compared with the immediate postoperative results, as well as with
the results of nipples reconstructed using the modified top hat flap.

The technique used to harvest donor tissue is important. Preserving innervation
of the nipple while harvesting can reduce donor site morbidity.
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As the nipple is an important part of the breast, the presence of
a nipple is psychologically critical for many women who have
had a mastectomy [1]. Patients who also undergo nipple-areola

complex reconstruction are more satisfied with the reconstruc-

tion than patients who do not undergo the procedure [1,2].
Numerous techniques for reconstructing the nipple-areola
complex have been proposed for decades [3-14]. This fact sup-
ports the notion that achieving consistent quality nipple recon-
struction still remains a challenge. There have been numerous

studies focusing on the projection of the reconstructed nipple,
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evaluating the local flaps versus the composite nipple graft [15].
Shestak et al. [16] reported loss of projection from 20% to 74%
over the first 6 months after surgery with three commonly used
flap techniques.

Composite nipple graft is feasible when the patient has large
nipples. No other technique produces a reconstructed nipple
that can so closely match the contralateral nipple in color, shape,
texture, and long-term projection. However, plastic surgeons
remain reluctant to use the contralateral nipple as a donor site.
The roots of this reluctance are based on concerns of causing
morbidity such as pain, numbness, and scarring, and on the
fears of emotional pain caused by "unnecessary” surgery on the
normal breast. We investigated the donor-site morbidity and
patient satisfaction of composite nipple grafts, and compared
the maintenance of projection with nipples reconstructed using
the modified top hat flap after transverse rectus abdominis mus-
culocutaneous (TRAM) flap breast reconstruction had been
performed.

A retrospective chart review of all of the identifiable patients
who underwent composite nipple grafts by the senior author
(TJ Lee) between July of 2001 and December of 2009 was per-
formed.

Surgical procedure

For patients who underwent mastectomy with resection of the
nipple and had a contralateral breast with an intact nipple, a
composite nipple graft was recommended if the patient had a
sufficiently large nipple. A large nipple is considered and indi-
cated when the size of the nipple is larger than 1.5 cm in diam-
eter, has projects at least 8 mm, and the patient herself wants a

reduction of the nipple. Contraindications included the patient
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intended future pregnancy or breast-feeding. If the patient re-
fused the operation or the size of the nipple was less than 1.5 cm
in diameter and 8 mm in projection, alternative reconstruction
techniques were recommended. After confirming the adequate
nipple size for the procedure, 50% of the existing nipple was
marked for harvesting while the nipple was in the erect state.
Considering the innervation of the nipple-areola complex, the
superior or superior-medial-half dome harvesting technique was
applied while sparing the lateral cutaneous branch of the 4th
intercostal nerve (Fig. 1). The tiny pinpoint bleeding was not
coagulated after deepithelization of the recipient site. The com-
posite nipple graft was sutured to the deepithelialized recipient
site using a simple interrupted suture and bolster dressing. The
donor nipple was closed using a simple interrupted suture (Fig.
2). The reconstruction of the areola was performed by tattooing

2 months later.

Data analysis

The 35 patients who underwent nipple reconstruction using
composite nipple grafts were asked to complete previously
validated BREAST-Q surveys to rate the color and projection
of both nipples, the nipple sensation and contractility, sexual at-
tractiveness of the donor nipple, and whether the patient would,
in retrospect, undergo the procedure again if she could go back
in time (Fig. 3) [17]. Patients were questioned on both the re-
constructed nipple results and donor site morbidity. The donor
site questions included the patient’s satisfaction with the donor
nipple’s sensation, contractility, sexuality and sexual arousal. Re-
sponses to the questionnaire were solicited by telephone or in
person.

For comparison of projection, a retrospective chart review of
all identifiable patients who underwent nipple reconstruction
using the modified top hat flap performed by the same surgeon
during the same period was performed [18-21]. Between July

(A) Preoperative incision line, frontal view. (B) Preoperative incision line, lateral view. (C) Postoperative figure, frontal view.
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Fig. 2. Pre- and postoperative view of a patient
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(A) Preoperative photo, frontal view of the incision line, donor site. (B) Preoperative photo, superior-oblique view of the incision line, donor site.
(C) Postoperative photo, frontal view of the donor site after primary closure. (D) Postoperative photo, superior-oblique view of the donor site
after primary closure. (E) Preoperative photo, frontal view of the recipient site after deepithelialization. (F) Postoperative photo, frontal view of the

recipient site after the composite nipple was utured.

Fig. 3. Questionnaire

Survey derived from the BREAST-Q Survey to assess donor site
morbidity and patient satisfaction (From Spear et al., with permission
from American Society of Plastic Surgeons [21]).

Name : Date :

1.In general, how satisfied or dissatisfied are you with

Very Somewhat Somewhat Very
a. How your reconstructed nipple 1 2 3 4
looks?
b. How natural your reconstructed 1 2 3 4
nipple looks?
. The color of your reconstructed 1 2 3 4
nipple?
d. The height (projection) of your 1 2 3 4
reconstructed nipple?
. How your reconstructed areola 1 2 3 4
looks?
1. The color of your reconstructed 1 o) 3 4

areola?

2. Compared to before you composite nipple graft, how is your donor nipple (not the reconstructed nipple)

1 2 3 4
a. Sensation? Totally numb Much less Somevmat‘l'::ss Sensation
an
beforesurgery | beforesurgery | frombefore
surgery
b. Contractiity? Never contracts | Contracts with Contracts with | Contracts with
vigorous moderate normal
c. Projection? (height) Waytoosmall | Somewhat Allittle too Adequate
small small

d. Did your donor nipple contribute

greatly to your feeling of femininity Notatall Alittle bit Somewhat Greatly
/sexuality before surgery?

€. Has the contribution of your Greatly Somewhat Slightly Unchanged
donor nipple to your feeling of decreaserole | decreasedrole | decreasedrole role
femininity / sexuality changed?

f. Was your donor nipple sensation . B

alarge contributor to sexual Notatall Alittle bit Somewhat Greatly
arousal before surgery?

g. Has the role of your donor Greatly Somewhat Slightly Unchanged
nipple in sexual arousal changed? | decreaserole | decreasedrole | decreasedrole role

h. If you could go back intime, " .
would you have this procedure Definitely not Probably not Probably Definitely

performed again?
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0f2001 and December of 2009, 272 patients underwent nipple
reconstructions using the modified top hat flap. Projection of
the neo-nipple was measured with a caliper 6 months and 1 year
after reconstruction and compared with the immediate postop-
erative value using the Wilcoxon signed-rank test within each
technique. Significance levels were determined using the Bon-
ferroni correction for multiple comparisons (P <0.05/2). The
Mann-Whitney U test was used to compare the results of the
modified top hat flap group and composite nipple graft group.
All tests were two sided, and P <0.05 was considered statisti-
cally significant.

RESULTS

Patients’ satisfaction and donor-site morbidities
Among all of the patients who underwent TRAM flap breast
reconstruction between July 2001 and December 2009, 35
patients were identified who underwent nipple reconstruction
using a composite nipple graft; 29 out of the 35 (83%) com-
pleted the survey. Of the 29, 20 underwent immediate breast
reconstruction and 9 underwent delayed breast reconstruction.
When asked about the reconstructed nipple, 51.7% of the pa-
tients responded that they were somewhat or very satisfied with
the appearance of the reconstructed nipple, 51.7% indicated
they were somewhat or very satisfied with the naturalness of
the nipple, 58.6% indicated they were somewhat or very satis-
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fied with the color of the nipple, and 48.2% indicated they were
somewhat or very satisfied with the projection of the nipple (Fig.
4). When asked about the donor nipple, 89.7% of the patients
indicated that the sensation of the donor nipple had decreased
only somewhat or not at all, 86.2% indicated that the donor nip-

Fig. 4. Graphic representation of the survey results, recon-

structed nipple

How your reconstructed
nipple looks

10%
21%

= Very dissatisfied

® Somewhat dissatisfied
= Somewhat satisfied

m Very satisfied

How natural your reconstructed
nipple looks

10%

= Very dissatisfied

28% ® Somewhat dissatisfied
= Somewhat satisfied

m Very satisfied

The color of your
reconstructed nipple?

21%

m Very dissatisfied

m Somewhat dissatisfied
= Somewhat satisfied

m Very satisfied

Height (projection) of the
reconstructed nipple?

24%

m Very dissatisfied

®m Somewhat dissatisfied
28% = Somewhat satisfied
m Very satisfied

Fig. 5. Graphic representation of the survey results, donor

nipple

How is the sensation in
your donor nipple?

= Totally numb
Much less sensation

™ than before surgery
Somewhat less sensation

™ than before surgery

Sensation unchanged

from before surgery

How is the contractility of
your donor nipple?

m Nerver contracts
Contracts with vigorous
= stimulation
Contracts with moderate
stimulation
Contracts with normal
sensation

-

How is the projection of
your donor nipple?

= Way too small
\ = Some what small
= Adequate

How did your donor nipple contribute to your
feeling of feminity/sexuality before surgery?

™ Greatly decreased role

= Somewhat decreased role

= Slightly decreased role
Unchanged role

Has the contribution of your donor
nipple to your feelings?

= Not at all

= Alittle bit
= Somewhat
= Greatly

Was your donor nipple sensation a large
contributor to sexual arousal before surgery?

A

® Not at all

= Alittle bit
= Somewhat
= Greatly

Has the role of your donor nipple in
sexual arousal changed?

B

= Greatly decreased role

= Somewhat decreased role

w Slightly decreased role
Unchanged role

If you could go back in time, would you have
this procedure performed again?

= Definitely not
= Probably not
= Probably
w Definitely
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ple had normal or nearly normal contraction, 83% indicated that
the donor nipple had almost adequate or adequate projection,
and 75.8% of responders indicated the role of the donor nipple
in their femininity or sexuality was only slightly decreased or
unchanged after surgery; and 75.9% indicated that they would
probably or definitely undergo this procedure again (Fig. S).

Maintenance of projection

All of the grafts and flaps survived except in 2 cases of superficial
necrosis of the composite graft. The average initial projection was
6.41 mm in the composite graft group and 9.46 mm in the modi-
fied top hat flap group. The average projection after 6 months
was 4 mm (68% of the initial projection) in the composite nipple
graft group and 4.66 mm (49% of the initial projection) in the
modified top hat flap group (P=0.001), and the average pro-
jection after 1 year was 4.08 mm (61%) and 4.01 mm (42%),
respectively (P < 0.001) (Table 1, Fig. 6).

DISCUSSION

A stable projecting nipple mound with the size, shape, color,
and texture similar to the contralateral nipple is an important
criterion for successful breast reconstruction. In cases of unilat-

Table 1. Comparison of projection between the modified top

hat flap group and composite nipple graft group

Modified top hat flap Composite nipple
(n=272) (n=17)
Initial 9.46 +1.67 6.41+2.00
6 mo 466+212 4.00+1.55
1yr 4.01+1.60 4.08+1.75
6 mo (%)? 51+20 32125
1yr (%)? 58+ 15 39+21
Values are presented as mean =+ standard deviation.
IRelative projection compared with initial projection (immediate postoperation).

Fig. 6. Comparison of projection

Projection of the neo-nipple at 6 months and 1 year postoperatively.
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eral nipple reconstruction, the greatest challenge is matching the
natural contralateral nipple in all aspects.

The goals of nipple reconstruction include the recreation of
the nipple-areola complex using reliable, reproducible, and pre-
dictable methods while minimizing the number of procedures,
inconvenience, and morbidity. Most nipple reconstructions
fail to accomplish these goals. Even though the size and shape
can be matched, the color, projection, and texture still may not
match the natural nipple. A composite nipple graft can provide
similar tissue of the correct color and texture. Most importantly,
once the tissue is taken, the results are stable. However, some
plastic surgeons have been reluctant to perform composite nip-
ple grafts due to possible complications such as pain, numbness,
disfigurement, and scarring of the donor nipple.

Spear et al. [21] reported on donor site morbidity. According
to the report, 63% of patients indicated the sensation of the do-
nor nipple had changed from before surgery, 73% indicated that
the donor nipple had abnormal contraction, and 63% indicated
the role of the donor nipple in sexual arousal had changed after
surgery.

In our study, we focused on the donor site morbidity of the
composite nipple grafts and compared the donor site morbidity
of our results with those of Spear et al. (Fig. 7). The comparison
revealed significant differences between the two studies: 34%
of our patients indicated the sensation of the donor nipple had
changed from before surgery (63%, Spear et al. [21]); 28% in-
dicated that the donor nipple had abnormal contraction (73%,
Spear et al. [21]); and 41% indicated the role of the donor
nipple in sexual arousal had changed after surgery (63%, Spear
etal. [21]).

We assume that the cause of these differences lay in the tech-

niques used to harvest the donor nipple. Spear et al. [21] har-

Comparison of the donor site morbidity between a previous report
and the present study.

B Previous report

80 75.90%

72.40% B Present report
70

62.10%

58.60%
60

50
S 40 -
30

20

Normal Normal con- Normal Normal sexual
sensation tractility sexuality arousal
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vested the nipple from the donor site with discretion in each
case; we harvested the superior or superior-medial part of the
nipple as a half-dome, conserving the lower lateral quadrant.

The nipple-areolar complex receives its main innervation from
the lateral and anterior cutaneous branches of the second to the
fifth intercostal nerves, which pass superficially, converging on
the areola from all directions and passing underneath in the sub-
dermal plane to reach the nipple [22-24]. The lateral cutaneous
branch of the fourth intercostal nerve, which travels from lower
lateral quadrant of the nipple, is the most important (Fig. 8). We
believe that preserving the innervation is very important for pre-
venting donor site morbidity.

We also assumed that technical differences also lay in the meth-
ods used for donor site closure. Spear et al. [21] often used purse-
string sutures with 5-0 chromic sutures; we directly closed the
donor site with simple interrupted 6-0 nylon sutures, which
have better long-term scarring results.

Lee et al. [25] reported that the mean value of nipple height
is 6.54 £ 3.74 mm for Korean women. In our cases, the nipple
height was similar to the mean value at the immediate postop-
erative time. We compared the late result of the differences in
nipple projection between the two methods. The projection of
the neo-nipple at 6 months was significantly reduced compared
with the initial projection for the modified top hat flap and com-
posite nipple graft groups. However, the projection of the nipple
reconstructed using a composite nipple graft was significantly
well maintained and more effective than the one reconstructed
using the modified top hat flap technique. If the patient had
sufficiently large nipples, the projection results would be more
superior.

A composite nipple graft is simple to perform and provides

good nipple size, shape, color, and texture. We found that well

The main nerve innervations from the lateral cutaneous branch of
the fourth intercostal nerve in the nipple and areola.
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maintained nipple projection is another advantage of this tech-
nique. Patient satisfaction in our study was generally high and
most of the patients stated that they would undergo the proce-
dure again if they were to do it all over again. Although the ben-
efits and risks should be discussed with each patient, we believe
the benefits of a composite nipple graft outweigh the risks if the
donor tissue is harvested with a proper technique that preserves

the innervation.
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