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Skin-sparing mastectomy with immediate nipple
reconstruction during autologous latissimus dorsi

satisfaction
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Background Nipple-areolar complex (NAC) reconstruction following curative mastectomy is
traditionally performed as a second-stage procedure several months after initial breast re-
construction. The recent literature has documented the increasing popularity of immediate
nipple reconstruction carried out simultaneously during autologous reconstruction. The aim
of this study was to evaluate the surgical outcomes and patient satisfaction with immediate
breast and nipple reconstruction performed in a single stage after skin-sparing mastectomy.
Methods All patients who underwent a skin-sparing mastectomy with immediate latissimus
dorsi flap breast and NAC reconstruction as a single-stage procedure from 2007 to 2015 were
included. Patient demographics, oncologic details, and surgical outcomes were recorded. The
BREAST-Q questionnaire was administered to patients to assess the impact and effectiveness
of this reconstructive strategy.

Results During the study period, 34 breast and NAC reconstructions in 29 patients were per-
formed at Cork University Hospital. The majority of our patient cohort were non-smokers
(93.1%) and did not receive adjuvant radiotherapy. Postoperative complications were infre-
quent, with no cases of partial necrosis or complete loss of the nipple. The response rate to
the BREAST-Q was 62% (n = 18). Patients reported high levels of satisfaction with the recon-
structed breast (62 + 4), nipple reconstruction (61 4.8), overall outcome (74.3 +5), and psy-
chosocial well-being (77.7 £ 3.2).

Conclusions Skin-sparing mastectomy with immediate nipple reconstruction during autolo-
gous latissimus dorsi reconstruction was demonstrated to be a safe and aesthetically reliable
procedure in our cohort, yielding high levels of psychological and physical well-being. A sin-
gle-stage procedure promotes psychosocial well-being involving issues that are intrinsically
linked with breast cancer surgery.
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INTRODUCTION

Skin-sparing mastectomy (SSM), a technique that involves re-
moving all breast and nipple tissue while preserving the native
breast envelope, is increasingly offered to women for therapeu-
tic and prophylactic indications [1]. The oncological safety of
SSM was initially criticized, but local recurrence rates are similar
when SSM is compared with total mastectomy for ductal carci-
noma in situ (DCIS) and invasive breast cancer [2,3]. Although
initially indicated for DCIS only, SSM has become the standard
of care when performing mastectomies with immediate breast
reconstruction [4]. Complication rates in patients undergoing
SSM and immediate autologous breast reconstruction, even
with neoadjuvant chemotherapy or radiotherapy, have been
found to be acceptable [S]. Preserving the inframammary fold
and breast envelope enables the neoparenchyma to assume the
shape of the original breast over time [6]. In addition, the sensa-
tion of the skin of the breast is largely retained [7].

For patients undergoing curative mastectomy, the final step in
their treatment is nipple-areolar complex (NAC) reconstruc-
tion. Traditionally this is performed as a second-stage procedure
several months after initial breast reconstruction. This has the
benefit of allowing postoperative oedema to diminish, enabling
flap stabilization. The recent literature has documented the in-
creasing popularity of immediate nipple reconstructions carried
out simultaneously during autologous reconstruction or im-
plant-based reconstruction [8,9]. This development has result-
ed in fewer procedures for the patient, with equivalent aesthetic
outcomes [10]. The presence of the nipple on the breast is im-
portant for the patient’s perception of breast integrity after
breast reconstruction [11].

During autologous breast reconstruction with a latissimus
dorsi (LD) flap, single-stage nipple reconstruction can be car-
ried out using the skin of the flap. The main benetfit of unifying
several individual procedures to complete breast reconstruction
in a single process is lessening the physical and psychosocial
morbidity that was once accepted as an integral part of breast
surgery. Whilst a growing body of evidence exists on patient sat-
isfaction with breast reconstruction, few studies have examined
the effects of immediate nipple reconstruction. The aim of this
study was to evaluate the surgical outcomes and patient satisfac-
tion with immediate breast and nipple reconstruction per-
formed in a single stage after SSM.

METHODS

Study design and participants

A prospectively maintained database of all patients undergoing
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breast reconstruction at Cork University Hospital was used to
identify patients suitable for inclusion in this study. Eligible pa-
tients were those who underwent SSM with immediate LD flap
breast and nipple reconstruction as a single-stage procedure. All
patients operated on between September 2007 and September
2015 were included in the study and sent a questionnaire retro-
spectively in 201S. Hospital In-Patient Enquiry Scheme data
was used to ensure adequate capture of the patient cohort by
cross-referencing with the database. All patients who underwent
this procedure were included in this study, and no exclusion cri-
teria were applied. Ethical approval was obtained from the Clini-
cal Research Ethics Committee at our institution (Ref ECM
(qq) 07/07/15).

Surgical technique

The LD flap was raised in the standard manner, freeing it from
its distal attachment, prior to transposing the flap anteriorly. Of-
ten, a breast implant was placed over the pectoralis major, be-
neath the flap to provide more volume and projection to the
newly reconstructed breast. The LD flap was then sutured in
place. Except for a circle of skin from the LD flap, the remaining
skin paddle was de-epithelialized. The circle of skin was sutured
to the native skin envelope. The position of the new NAC was
well defined by the shape of the skin envelope. The nipple was
reconstructed using a C-V flap, utilizing skin from the trans-
posed LD skin paddle at the centre of the circle. The C-V flap
offers simple but reliable nipple reconstruction. The C-V flap
was designed to be one and a half times the size of the contralat-

eral NAC to allow for expected loss of projection.

Chartreview

Demographic and descriptive patient characteristics recorded
included patient age, age at diagnosis, age at reconstruction,
smoking status, comorbidities, and BRCA mutation carrier sta-
tus. The oncologic data collected included histological grade
and subtype, estrogen and progesterone receptor status, Her2
status, and the use of neoadjuvant chemotherapy and/or radio-
therapy. The following information was extracted about the sur-
gical procedures: oncological surgical procedure, incision type,
axillary clearance, weight of resected breast tissue, reconstruc-
tive procedure and side, donor site orientation, thoracodorsal
nerve resection, division of LD muscle origin, implant insertion,
operative course in hospital, postoperative complications, and

disease recurrence.
Patient satisfaction

A validated patient-reported outcome measures tool was used

to assess patient satisfaction with the procedure. The BREAST-
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Q questionnaire (Memorial Sloan-Kettering Cancer Center and
the University of British Columbia, 2006) is a patient-reported
outcome instrument designed to evaluate outcomes among
women undergoing different types of breast surgery [12]. To
evaluate patient satisfaction, the postoperative “Reconstruction”
module of the BREAST-Q was used. BREAST-Q _question-
naires were mailed to all study participants with a consent form.
Non-responders were reminded with a telephone call at 1-month
and 2-month intervals. Raw responses from the BREAST-Q
questionnaire were converted into BREAST-Q scores using the

Q-Score program.

Data analysis

BREAST-Q data were entered into the Q-Score Scoring Soft-
ware (Memorial Sloan-Kettering Cancer Center, New York, N,
USA) to convert the raw data to the Q-Score. Q-scores range on
a scale from 0 to 100 (with a higher number indicating higher
satisfaction or quality of life). All patient data were collected and
stored anonymously in an encrypted database in Microsoft Ex-
cel (Microsoft Corp., Redmond, WA, USA). The database was
then imported into GraphPad Prism version 6.0 (GraphPad
Software, Inc., La Jolla, CA, USA) for analysis. The statistical
analysis was carried out using SPSS version 18 (SPSS Inc., Chi-
cago, IL, USA), with P-values < 0.0S considered to indicate sta-

tistical significance.

RESULTS

Patient demographics

During the study period, SSM with immediate LD breast and
NAC reconstruction was carried out in 34 breasts in 29 patients
at our institution. The mean age of the patient cohort was
53.7+£1.9 years at the time of questionnaire administration,
with an average age at reconstruction of 48.0 1.8 years (Table
1). The majority of patients were non-smokers (93.1%). A
BRCA mutation was present in 10.3% of patients (n=3). Neo-
adjuvant chemotherapy was administered to 17.2% of patients
(n=5), and the majority of patients (n= 17, 58.6%) did not un-
dergo neoadjuvant or adjuvant radiotherapy. The indications

Table 1. Population characteristics

Characteristics Value
53.7£1.9(38-70)

Age of patient cohort (yr)

(
Age at diagnosis (yr) 45.4 +1.6 (29-60)
Age at reconstruction (yr) 48.0 £1.8 (33-68)
Smokers 2.9

BRCA gene mutation carrier 3(10.3)
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for mastectomy were risk reduction (17.2%, n=S5), atypical cel-
lular morphology (3.4%, n=1), in situ disease (51.7%, n=14),
and invasive carcinoma (27.6%, n=9). There were no bilateral

cancer cases.

Operative technique

All patients underwent SSM, with 17.2% (n=S5) also undergo-
ing axillary clearance. All patients underwent immediate ipsilat-
eral pedicled LD flap reconstruction with C-V flap nipple recon-
struction (Table 2). The LD flap was raised in the standard
manner. Often, a breast implant was placed in the pre-pectoral
space, beneath the flap to provide more volume and projection
to the newly reconstructed breast. The LD flap was then sutured
in place. Except for a circle of skin from the LD flap, the remain-
ing skin paddle was de-epithelialized. The circle of skin was su-
tured to the native skin envelope. All risk-reducing mastecto-
mies were bilateral. All reconstructions were performed by the
senior author (EOB). In the majority of cases, the mastectomy
was performed through a circumareolar incision with lateral ex-
tension (Fig. 1). A level II axillary clearance was performed in
17.2% (n=35) cases.

Postoperative outcomes

The procedure was well tolerated overall. Patients were reviewed
at 1 month, 3 months, 6 months, 9 months, and 12 months
postoperatively. Representative pictures of outcomes demon-
strate the appearance of the reconstructed breasts at 1 and 9
months postoperatively (Figs. 1 and 2). Nipple projection was

Table 2. Surgical procedures

Values are presented as mean = standard error of mean (range) or number (%).

Surgical procedures No. of breasts (%)
Oncological surgical procedure

Skin-sparing mastectomy 34 (100)
Incision type

Circumareolar with lateral extension 32(94.1)

Elliptical 2 (5.9
Reconstructive procedure

Immediate LD/NAC reconstruction 34 (100)
Reconstructed side

Right 11 (32.4)

Left 13 (38.2)

Bilateral 10 (29.4)
Donor site scar orientation

Transverse 27 (79.4)

Curved oblique 6(17.7)

Hybrid incision 129
Intraoperative procedures

Thoracodorsal nerve resection 31(91.2)

Partial division of LD muscle origin 14 (41.2)

Implant insertion 32 (94.1)
LD, latissimus dorsi; NAC, nipple-areolar complex.
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Fig. 1. A case of immediate NAC reconstruction

A patient aged 48 years who un-
derwent left skin-sparing mastec-
tomy and immediate latissimus
dorsi breast and nipple-areolar
complex (NAC) reconstruction,
and results at 1 month. Preopera-
tive (A, C, E) and postoperative
images (B, D, F). She reported very
high satisfaction with the overall
outcome and with her breasts,
with scores of 100 and 100, re-
spectively.

Fig. 2. A case of right immediate NAC reconstruction

A patient aged 53 years who un-
derwent right skin-sparing mas-
tectomy and immediate latissimus
dorsi breast and nipple-areolar
complex (NAC) reconstruction,
and results at 9 months. Preoper-
ative (A, C, E) and postoperative
images (B, D, F).
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Fig. 3. Complication rate

Postoperative complication rate. CC, capsular contracture; DVT,
deep vein thrombosis.
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documented in 66% of patients (n=19). The mean nipple pro-
jection at 1 year was 6 mm. Capsular contracture (31.0%, n=9)
was the most frequently encountered complication (Fig. 3). At
1 year, two patients had grade I contracture, three patients had
grade II contracture, and four patients had grade III contracture.
A seroma formed postoperatively in 27.5% of patients (n=8)
(Fig. 3). These were all treated in outpatient department office
visits at 2, 4, and 8 weeks. The mean volume of fluid recorded
was 70+ 10.3 mL (range, 30~100 mL). Three cases of infection
were reported, all of which required removal of the implant.
There were no cases of partial necrosis or complete loss of the
nipple. Disease progression within S years of surgery occurred
in 13.8% of patients (n=4). Interestingly, NAC tattooing, which
usually takes place approximately 3 months postoperatively, was
performed in only 6.9% of patients (n=2). No patients under-
went symmetrising surgery postoperatively.

Patient satisfaction

The response rate to the BREAST-Q was 62% (n=18). The
mean time from surgery to patient questionnaire completion
was 3.4 years. The overall physical well-being scores demon-
strated that the procedure was associated with a high level of sat-
istaction. Of note, many patients complained of upper back pain
and discomfort in the breast area following surgery (n=4). The
Q-score was used to assess patient—reported outcomes in a stan-
dardized manner. The highest patient-reported satisfaction
score was for the surgical staff (95.8+2.3) and information re-
ceived (79.5+3.5) (Table 3). Patients reported a high level of
satisfaction with the reconstructed breast (62 +4), physical
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Table 3. Values of Q-Scores

Q-Scores Value

Satisfaction
Satisfaction with overall outcome
Satisfaction with breasts
Satisfaction with nipples
Well-being
Psychosocial well-being
Sexual well-being
Physical well-being: chest
Satisfaction with care and expectations
Satisfaction with information
Satisfaction with surgeon
Satisfaction with medical staff
Satisfaction with office staff

74.3+ 55 (32-100)
62.0+ 4.0 (32-100)
61.0 + 4.8 (26-100)

77.7+3.2 (49-100)
57.0+2.7 (41-83)
80.8 + 2.6 (57-91)

79.5£3.2 (63-100
95.8 £2.3 (66-100
95.8 £ 2.4 (59-100
94.9 £ 3.0 (58-100

Values are presented as mean £ standard error of mean (range).

well-being (80.8+2.6), and the overall outcome (74.3£5).
Psychosocial well-being was also rated highly (77.7+3.2).
Good satisfaction ratings were also demonstrated for the ap-
pearance of the nipple (61 +4.8) and sexual well-being (57 +
2.6). There was no statistically significant difference in the Q-
scores for the overall outcome, breast outcome, and nipple out-
come among patients with significant postoperative complica-
tions and those without such complications. Patient satisfaction
with the overall outcome was not impacted by smoking status
(P=0.031), age (P=0.023), or. interestingly, chest wall radia-
tion (P=0.034).

DISCUSSION

SSM is widely performed in patients who receive an early diag-
nosis of early breast cancer, and there is good evidence support-
ing its oncologic safety compared with total mastectomy [13].
The aim of reconstructive breast surgery is to recreate the breast
mound and NAC with a technique that is both predictable and
aesthetically pleasing. Without a NAC, breast mound recon-
struction may not appear visually complete. Traditionally, NAC
reconstruction has been carried out as a secondary procedure.
However, recent literature has provided support for immediate
NAC reconstruction as a single-stage procedure.

Immediate NAC reconstruction using an LD flap in SSM is a
cost-effective method that adds 15 minutes of operative time to
the surgical procedure. Our rates of seroma formation (27.5%)
and postoperative infection (10.3%) were in keeping with the
reported literature. The rate of capsular contracture in our co-
hort was high at 1 year postoperatively. Capsular contracture oc-
curs more frequently after breast reconstruction than after aes-

thetic augmentation. A factor that may have influenced its oc-
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currence in our study was the high rate of pre-operative and
postoperative exposure to chemotherapy. This impairs the local
immunologic status of tissues and increases the rate of subclini-
cal infection [14]. Delay et al. [15] described a similar technique
using an LD flap in a smaller cohort with similar postoperative
results. Alternative autologous techniques that have been de-
scribed include the muscle-sparing transverse rectus abdominis
muscle (TRAM) flap and the deep inferior epigastric perforator
flap [16,17]. The majority of our patient cohort were non-
smokers (93.1%) and did not receive adjuvant radiotherapy.
This contributed to our low complication rate and highlights
the importance of patient selection for this technique. The heal-
ing period of the nipple does not exceed that of the breast and
back. Some institutions reserve the combination of autologous
reconstruction and immediate NAC reconstruction for patients
who are not being considered for radiotherapy [18].

The main argument for delaying NAC reconstruction is cen-
tred on the challenge of determining the correct NAC position.
However, following SSM, the only visible part of the LD skin
paddle is the small circle that occupies the position of the origi-
nal NAC. Therefore, creation of the reconstructed nipple at the
centre of this circle using the skin from the LD skin paddle en-
sures that it is situated at a position most similar to its pre-opera-
tive location. Our cohort had no cases of nipple reconstruction
complicated by partial or full necrosis. Postoperative NAC tat-
tooing uptake was quite infrequent at our institution (6.9%).
The reason for such low uptake is currently being explored, but
we advise patients of its aesthetic benefits. Patient satisfaction
with NAC tattooing has been reported to be as high as 84%
[19]. Further efforts will be made in the future to translate this
to our patient cohort.

All nipple reconstructions in this study were performed using
a C-V flap, utilizing skin from the transposed LD skin paddle at
the centre of the circle. This is the senior author’s preferred tech-
nique. Alternative techniques for simultaneous NAC recon-
struction include a modified star flap or the Hartrampf wrap-
around flap described by Hyza et al. [18]. Williams et al. [10]
introduced a further variation, involving TRAM flap breast re-
construction with simultaneous NAC reconstruction using a
fishtail or trilobed flap in 10 patients. The C-V flap can result in
up to a 50% loss in projection over time due to absorption of the
central fat core [20]. Our technique allows for expected loss of
projection by designing the flap to be one and a half times the
size of the contralateral NAC. Hong et al. [9] and Williams et al.
[10] objectively described aesthetic nipple projections and
symmetry at 1 year postoperatively. Similarly, Delay et al. [15]
appropriately described the objective and subjective assessment

of nipple projection at 2 years postoperatively, with a mean re-
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sidual projection of 6.8 mm after 2 years, in keeping with our re-
sults.

Conservative mastectomy procedures (i.e., SSM and nipple-
sparing mastectomy [NSM]), are relatively new surgical ap-
proaches to breast cancer surgery. The paradigm shift towards
NSM followed low satisfaction rates with the appearance and
sensitivity of the reconstructed nipple [21]. However, a recent
study by van Verschuer et al. [22] comparing SSM and NSM
showed satisfaction with breasts and the overall outcome to be
higher in patients who underwent SSM. Furthermore, a Swed-
ish prospective study found total loss of touch sensation in the
nipple in 62% of patients following NSM [7]. Our patients rated
the overall outcomes of the procedure highly (at 74.3), with
modest satisfaction with the overall outcome of both breast and
nipple reconstruction. We feel that appropriate pre-operative
counselling contributed to these high patient satisfaction rates
by involving patients in the decision-making process. This is
achieved by using a summary of the experiences of other wom-
en with the aid of previous postoperative photography. The high
satisfaction of expectations was reflected in the high scores for
satisfaction with the consultant surgeon, breast team, nursing
staff, and office staff.

Outcomes in emotional, physical and sexual well-being reflect
pre-existing issues that are intrinsically linked to the diagnosis
and treatment for breast cancer. In our study, psychosocial and
physical well-being were equally rated very highly. This may re-
flect the possible role of the NAC in the assimilation of the new
breast image into the body image of the woman. This is also ob-
served by Delay et al. [15], where 86.6% of patients reported
that immediate nipple reconstruction was “very important” and
13.4% considered it “important.” Jabor et al. [23] found that pa-
tients who had a longer time interval between breast mound
and NAC reconstruction reported poorer overall levels of satis-
faction. We expected that sexual well-being would be the lowest-
rated domain that we evaluated. It was the most often skipped
subtheme on the questionnaire, and is likely an issue that cannot
be dealt with by the surgical team [24]. It is, nonetheless, a very
important domain of quality of life and should be examined.

The authors acknowledge some limitations of this study. The
time of the surgical procedure was not matched to the time of
BREAST-Q_completion, which represents a source of potential
bias. Nipple projection and maintenance of nipple projection
over time were not objectively assessed given the retrospective
nature of the study. Loss of nipple projection is a risk with all re-
constructions and has been reported to be as high as 40% in the
literature (for nipple reconstruction using the C-V flap tech-
nique) [20]. However, loss of nipple projection has been shown

to have a minimal impact on overall patient satisfaction [25].
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Furthermore, our study reflects an unmatched cohort. No study
has yet been conducted of delayed nipple reconstruction using
the BREAST-Q tool. Despite this, there is a growing body of lit-
erature describing the benefits of immediate NAC over tradi-
tional 2-stage reconstruction, from both aesthetic and psycho-
logical perspectives.

In conclusion, SSM with immediate nipple reconstruction
during autologous LD reconstruction was demonstrated to be a
safe and aesthetically reliable procedure in our cohort, yielding
high levels of psychological and physical well-being. Recon-
structions may be completed sooner and with fewer procedures.
A single-stage procedure promotes psychosocial well-being in-

volving issues that are intrinsically linked with breast cancer sur-

gery.
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