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Background: Breast cancer treatments involve tumorectomy or mastectomy.
Over the past few decades, the authors have been offering direct breast recon-
struction with anatomical, gel-cohesive, extra-projection prostheses. This study
aimed to demonstrate that breast reconstruction directly with prostheses in a
subpectoral pocket is feasible and safe.
Methods: From 2002 through 2008, 400 prostheses reconstructions were per-
formed at a single center. The prosthesis was covered by the muscle in its upper
two-thirds and by using the skin from the mastectomy in its lower third. A
prospectively maintained database was reviewed. The primary endpoint was the
development of a complication.
Results: In all patients, surgery was well tolerated. No systemic or medically
unfavorable events occurred in the immediate or late postoperative period.
Morbidities, which included infection, required implant removal in four pa-
tients. Five patients had marginal ischemia of the skin envelope, and implant
removal was required in two cases. Eight cases of implant extrusion required
implant removal; two of nine patients with hematoma required implant removal;
significant capsule formation requiring capsulectomy occurred in 45 patients.
The overall number of cases in which complications resulted from capsule
formation was 71 (17.75 percent).
Conclusions: This preliminary study demonstrates that immediate breast re-
construction with a direct, extra-projection, anatomical prosthesis is a good
alternative. Because of the low rate of complications elucidated, a prostheses-
based technique of breast reconstruction should be made available to the
public. (Plast. Reconstr. Surg. 125: 1599, 2010.)

Breast cancer is the most common malig-
nancy affecting women today. It is respon-
sible for the greatest percentage of mortal-

ity. Surgical treatment of this disease involves
tumorectomy or mastectomy. Approximately 20
percent of patients in our center have undergone
mastectomies in conjunction with or without che-
motherapy, hormone therapy, and radiotherapy.1

A skin-sparing mastectomy is the removal of
the nipple-areola complex, previous biopsy inci-
sions, the entire mammary gland, the pectoral

major fascia, and recumbent skin when a tumor is
found near the surface. At the same time, the
remaining skin covering the gland is conserved.2
In the case of immediate breast reconstruction, we
have seen a lower postoperative morbidity rate, a
higher level of patient satisfaction regarding the
oncologic safeness of this procedure, and preser-
vation of the original breast skin sensitivity.

A skin-sparing mastectomy can be followed
by an immediate breast reconstruction using
autologous tissue and/or prosthetic implants.
This approach has been advocated as an eff-
ective treatment option for patients with early-
stage cancer that is not amenable to breast-con-
serving therapy.3–6 It is possible to reconstruct the
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breast immediately using a prosthesis because of
the preservation of most of the breast skin enve-
lope and inframammary fold. The use of the pa-
tient’s skin envelope optimizes the final contour of
the reconstructed breast and can result in excel-
lent cosmesis.6 The combination of oncologic and
reconstructive procedures requires only a single
hospital admission with one operation and mini-
mal recovery time.

Breast reconstruction with prostheses has been
offered immediately after skin-sparing mastectomy
for only the past decade. Nevertheless, there has
been a great reluctance on the part of some clini-
cians who are concerned about dealing with serious
comorbidities. This is most probably because of the
limited number of clinical series. Fortunately, today
the situation is changing as knowledge increases.

Nevertheless, breast implants for reconstruc-
tive and cosmetic purposes have evolved greatly
during the past decade.7 Multiple shapes are now
available and are much closer in design to the
natural aspect of the female breast. Our technique
consists of immediate breast reconstruction using
extra-projection, anatomical, cohesive-gel pros-
theses placed in the upper pole submuscular layer
and in a lower pole subfascial layer.

PATIENTS AND METHODS
Women in 400 consecutive cases underwent

skin-sparing mastectomy. Between 2002 and 2008,
reconstruction was performed immediately post-
operatively by the same surgical team using a high-
profile anatomical breast prosthesis. Patients’ ages
ranged from 26 to 82 years, with an average age of
49.96 years.

The selection criteria for skin-sparing mastec-
tomy and immediate breast reconstruction were a
preoperative diagnosis of breast cancer, unifocal
or multifocal carcinoma, unicentral or multicen-
tral carcinoma, sufficient cutaneous coverage af-
ter skin-sparing mastectomy, adequate quality of
soft tissue, and sufficient patient motivation (Ta-
ble 1). At the time of diagnosis, patients were

counseled and fully informed of the surgical treat-
ment options, including the various types of im-
mediate breast reconstruction (autologous tissues
versus implants). One hundred twenty-eight pa-
tients were excluded from the study, including 38
patients who underwent reconstruction by means
of a Becker type implant and 90 patients who
underwent reconstruction with autogenous tis-
sues, either pedicled or free flaps.

After surgical marks were drawn by the plastic
surgeon in agreement with the oncologic surgeon,
the mastectomy was performed by oncologic sur-
geons (gynecologists and general surgeons) re-
specting the previous markings. The immediate
breast reconstruction was performed after mas-
tectomy on those patients with a breast carcinoma
in stages I, II, or III, and with the possibility of
using skin-sparing mastectomy techniques. Pa-
tients needing radiotherapy or chemotherapy
were not excluded.

The implant used in all cases was an ana-
tomical high-profile mammary implant, to op-
timize the size and shape of the reconstructed
breast (Fig. 1). The models used were Allergan
410 XP and 510 XP (Allergan, Inc., Irvine, Calif.),
Mentor CPG (Mentor Corp., Santa Barbara, Calif.),
and Polytech 20635 (Polytech Health & Aesthetics,
GmbH, Dieburg, Germany) (Table 2).

Twenty patients had bilateral skin-sparing mas-
tectomy and immediate breast reconstruction (six
had bilateral cancer and 14 had contralateral pro-
phylactic surgery). One hundred fifty-three pa-
tients underwent contralateral surgery to optimize
symmetry in the same operation, including 20 aug-
mentations and 133 mastopexy/reduction mam-
moplasties (Fig. 2).

Table 1. Inclusion Criteria

Inclusion criteria for skin-sparing mastectomy and
immediate breast reconstruction:

● Oncologic (breast carcinoma stage I, II, or III)
● Unifocal/multifocal carcinoma
● Unicentral/multicentral carcinoma
● Sufficient cutaneous coverage after skin-sparing

mastectomy
● Adequate quality of soft tissue
● No previous radiation therapy
● Patient motivation

Fig. 1. Intraoperative view showing how suturing the inferior
edge of the pectoralis major muscle to the lower cutaneous flap
can protect the suture line.
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The average patient hospital stay was 3.5 days.
The aspirate drain was removed when drainage
was less than 30 cc. Treatment with antibiotics was
maintained for 5 days.

Surgical Technique
The standard skin-sparing mastectomy was

performed through a periareolar incision, pre-
serving the inframammary fold in all cases. The
periareolar incision, in most cases elliptical, was
adequate to remove all breast tissue in the majority
of cases. However, short horizontal incisions were
added in some cases where the surgical access was
limited though the periareolar incision alone.

Fat and subdermal plexus were preserved to
ensure skin vascularization. The entire gland, in-
cluding the anterior pectoral muscle fascia, was
removed. Along with skin-sparing mastectomy, an
axillary lymphadenectomy was necessary in 223
cases and sentinel lymph node biopsy was neces-
sary in 70 cases. The same approach was used in
40 percent of the cases and a second incision was
needed in the remaining 60 percent of cases. This
second incision is actually preferred because it
decreases morbidity.

In this manner, the upper half of the prosthe-
ses is infrapectoral and the lower half is subfascial.
The key to this procedure is suturing the lower
border of the pectoralis major to the inferior su-
perficial fascia of the fasciocutaneous flap (Fig. 3).
This protects the suture line, taking into account
that this is the weakest area and the source of
potential morbidity.

RESULTS
The median patient age was 49.96 years

(range, 26 to 82 years). The average body mass
index was 26.9. At least one lymph node was found
to be involved in 196 patients (49 percent). Ad-
juvant chemotherapy was required by 230 patients
(57.5 percent) and postmastectomy radiotherapy
was administered to 122 patients (30.5 percent).
Fourteen patients were lost to follow-up.

Surgery was well tolerated in all patients. No
systemic or medically unfavorable events occurred
in the immediate postoperative period and during
patient follow-up.

There were two cases of local recurrence after
a median follow-up of 32.4 months (range, 12 to
72 months; a short follow-up from an oncologic
perspective). The overall survival rate was 99.2
percent. Two patients developed unrelated dis-
eases and one patient died as a result of metastatic
breast cancer.

Fig. 2. A ductal carcinoma in situ was diagnosed in this 42-year-
old woman. The breast was reconstructed immediately using an
Allergan MX-410 extra-projection prosthesis. Preoperative (above)
and 1-year postoperative (below) views are presented.

Table 2. Devices Used in Our Series*

Device No.

Allergan XP range
410 LX 86
410 MX 88
510 LX 12

Mentor CPG
312 170
323 20

Polytech
20632 8
20636 8
20637 4
20647 4

Total 400
*The average implant size is 362 cc, larger than in our previous
publication. We can deduce from the implant average that it is a
cohort of small-breasted patients, despite the fact that the body mass
index is close to our population average at these ages.
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Any problem experienced during a patient’s
recovery time was considered to be a complica-
tion. Morbidities, which included infection, re-
quired implant removal in four patients. Implant
removal was required in two of five patients with
marginal ischemia of the skin envelope. Implant
removal was required in eight cases of implant
extrusion and in two of nine patients with hema-
toma. Significant capsule formation necessitating
capsulectomy occurred in 45 patients. The overall
rate of complications resulting from capsule for-
mation was 17.75 percent (71 of 400 reconstruc-
tions) (Table 3).

Chemotherapy was delayed (by 2 weeks) in
four patients because of infection. In our series, we
observed significant capsule formation in 43 of
122 patients (35 percent) who had postmastec-
tomy radiotherapy compared with two of 278 (5
percent) who did not have radiotherapy. In all
cases, significant capsule formation was corrected
with a capsulectomy and implant replacement.

Total implant removal was rated at 15.25 percent
because of infection (four implants), flap necrosis
(two implants), exposure (eight implants), hema-
toma (two implants), and capsular contracture
(45 implants).

Patient satisfaction with the surgical outcome
was assessed by standard questionnaires that de-
termined the psychological impact and the degree
of satisfaction with the achieved results. Two ques-
tionnaires were used: the Hospital Depression and
Anxiety Questionnaire8 (adapted and validated
for use with the Spanish population9) and the
Al-Ghazal et al.10 questionnaire.

Among this clinical series, the questionnaires
mentioned above were used, and 7.2 percent
showed symptoms of anxiety or depression
(scores, 11 to 21), clearly lower than among
women with nonreconstruction.11 At the time of
questioning, 94.77 percent of the women who un-
derwent immediate breast reconstruction main-
tained their original preference for such treat-
ment. In all, 68.62 percent were satisfied or very
satisfied with the results achieved.

DISCUSSION
Skin-sparing mastectomy and immediate

breast reconstruction in our series carried a low
morbidity rate, similar to that of other procedures.
Extra-projection devices gave us the chance to
modify the reconstructive predicament.12

Skin-sparing mastectomy allows for tumor re-
section to be combined with maximum preserva-

Fig. 3. A right skin-sparing mastectomy with immediate breast reconstruction was performed in this 50-
year-old woman after the diagnosis of ductal carcinoma in situ. In this case, an extra-projection, Mentor 323
prosthesis weighing 410 g was selected. To obtain symmetry, an inverted-T mastopexy was used on the
contralateral breast. Preoperative (left) and 1-month postoperative (right) views are shown.

Table 3. Complications in Our Series*

Complication No. (%)

Infection 4 (1)
Marginal ischemia 5 (1.25)
Implant extrusion 8 (2)
Hematoma 9 (2.25)
Significant capsule formation 45 (11.25)
*The overall rate of complications was 17.75 percent (71 of 400
reconstructions). The most frequent complication was capsular con-
tracture (45 of 400 reconstructions).
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tion of the patient’s skin envelope. Recognized
complications include skin flap necrosis. This may
be attributed to a compromised blood supply re-
sulting from undermining and dissection away
from the mammary tissue. We observed five cases
of marginal ischemia of the skin envelope (1.25
percent). However, this complication has been
estimated to occur in 11 percent of skin-sparing
mastectomy and non–skin-sparing mastectomy
cases.13 The low rate of infection leading to im-
plant loss (1 percent) in our environment can be
attributed to the routine use of povidone-iodine
pocket irrigation, glove exchange before the im-
plant introduction, and the use of prophylactic
antibiotics.14

The majority of women undergoing mastec-
tomy for invasive carcinoma do not require post-
mastectomy radiotherapy. However, for patients
with at least four positive regional lymph nodes or
large (�5 cm) tumors, radiotherapy has been
shown to reduce local recurrence and improve
survival.15 The guidelines for radiotherapy are
changing rapidly today, giving more importance
to the anatomopathologic study, scoring the tu-
mor grade, the excision margins, and the lympho-
vascular invasion.16,17 Furthermore, the need for
postmastectomy radiotherapy is determined fun-
damentally following the histologic analysis of re-
section specimens.

For this reason, the utility of immediate breast
reconstruction in women who require adjuvant
radiotherapy has been the subject of much debate.
When implants are used, radiotherapy poses the
particular problem of capsular contracture. This
complication was observed in just 11.25 percent of
our patients, compared with 14 percent in other
series.18

In addition to cosmetic results, some studies
have raised the concern that irradiation of the
immediately reconstructed breast results in an in-
ferior quality of irradiation.17,19 However, the need
to treat the internal mammary nodes is contro-
versial because irradiation of the internal mammary
nodes has not been shown to confer a benefit in
survival or rate of distant metastasis.20,21 There are no
data to suggest that radiation plans are compro-
mised in cases in which the immediate breast recon-
struction is performed with prostheses.

The inability to predict which patients will re-
quire irradiation until after surgical resection in-
creases the complexity of planning immediate
breast reconstruction.22 Although some authors re-
port favorable outcomes with implant reconstruc-
tion and radiotherapy,23–28 others continue to argue
against prosthetic reconstruction in patients who un-

Fig. 4. This 49-year-old woman was diagnosed with ductal car-
cinoma in situ. An immediate breast reconstruction was per-
formed with an MX prosthesis weighing 325 g after skin-sparing
mastectomy. A mastopexy with the same pattern as in the pre-
vious cases was used in the contralateral gland to achieve sym-
metry. Appearance of the patient 1 week after biopsy (above),
postoperatively during radiotherapy (center), and 1 year after
reconstruction (below).
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dergo irradiation.29–34 Improvement in the delivery
of radiation therapy, reliability of surgical technique,
and manufacturing of breast prostheses35 has led
plastic surgeons to critically reevaluate the option
of prosthetic reconstruction in irradiated patients.
Besides, negative effects of irradiation can per-
haps be diminished with appropriate timing of the
delivery or irradiation.18 Despite these observa-
tions, there are reports to suggest that general and
aesthetic satisfaction is not significantly different
following radiotherapy compared with patients
who do not receive radiotherapy, irrespective of
capsule formation and complication rates25,26,36

(Fig. 4).
Anxiety and depression are the most common

psychological problems of women who have un-
dergone mastectomy. Women who have under-
gone immediate breast reconstruction are more
likely to be satisfied with the aesthetic results
achieved and are least likely to feel a loss of sexual
attractiveness. More to the point, a high level of
patient satisfaction was found in our study.

This study demonstrated that immediate
breast reconstruction, in which an anatomical
high-profile silicone breast implant was used, is an
acceptable option for most patients without need
for a more complex reconstruction using free
flaps, ensuring complementary treatments. Prob-
ably the group that most needed improvement is
that of women requiring postmastectomy radio-
therapy because of the higher rate of capsular
contracture (35 percent versus 5 percent). None-
theless, given our experience with prostheses re-
construction in breast cancer patients, we believe
that high-profile silicone breast prostheses confer a
more anatomical, natural pocket, expanding pref-
erentially the lower pole without placing the upper
pole under unnecessary stress. In our opinion, one-
stage procedures lead to acceptable results, helping
us to avoid a second reconstructive procedure in
88.75 percent of patients (355 of 400).

CONCLUSIONS
On the basis of the results of this study, im-

mediate breast reconstruction with anatomical,
high-profile, silicone breast prostheses is oncologi-
cally safe in appropriately selected patients with
Tis, T1, T2, and T3 tumors in the absence of
extensive skin involvement. The technique is aes-
thetically superior to delayed reconstruction and
is associated with high levels of patient satisfaction
and breast sensitivity and a low rate of morbidity.
It is simple and reproducible. A prosthesis-based
technique of immediate breast reconstruction
should be available to the population because of

the oncologic safeness of this type of reconstruc-
tion and favorable cosmetic results.
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