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of the implant due to skin necrosis.

same medical team.

Abstract Breast prostheses exposure is probably the most devastating complication after a skin sparing mastectomy
(SSM) and implant-based, one-stage, breast reconstruction. This complication may occur in the immediate post-
operative period or in the weeks and even months after the procedure. In most cases, the cause is poor skin coverage

Patients and methods Eight consecutive cases of implant exposure (or risk of exposure) due to skin necrosis in SSM
patients over a period of 5 years, all patients were treated using a random epigastric rotation flap, executed by the

Results A random epigastric flap (island or conventional rotation flap) was used to cover the skin defect. All the
patients completed the procedure and all prostheses were saved; there were no cases of flap necrosis or infection.
Conclusions Cases of skin necrosis after SSM and immediate implant reconstruction, in which the implant is at risk
of exposure, can be successfully treated with a random epigastric rotation flap.

Introduction

In recent years, the use of skin sparing mastectomy (SSM)
and nipple sparing mastectomy (NSM) with immediate
reconstruction has increased due to risk reduction proce-
dures and the treatment of breast cancer [1]. After these
interventions, direct-to-implant prosthetic breast recon-
struction is an attractive solution for volume replacement
[2]. The operation removes the gland preserving the skin
and the nipple-areola complex (NAC) or replaces the
vascularised NAC for a free nipple graft. Oncologic
validity of the procedure has been demonstrated [3]. It is
believed that the risk of developing breast cancer is less-
ened when more tissue is resected; it is therefore argued
that large quantities of breast parenchyma should be
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removed and fine skin flaps should be obtained, leaving the
NAC as thin as possible. This helps avoid relapse but
increases the risk of skin and NAC viability [4].

A significant number of these procedures are performed
following vertical or conventional Wise-pattern skin inci-
sions. Breast implants are usually enclosed by the pec-
toralis major muscle (completely or partially) [5], the
biological mesh [6] or simple skin coverage [7]. These
surgeries are not exempt from complications; prostheses
exposure is one of the most important (incidence ranges
from 0.25 to 8.3%) [8]. The condition can have very dif-
ferent clinical presentations (ischemic skin, poor skin
coverage, necrotic scar, chronic or partial fistulae and even
complete implant exposure) and can be considered as a
devastating complication; in many cases, if not treated,
infection occurs and implant removal becomes a necessity.
Many of the prostheses exposure cases are induced by skin
necrosis caused by excessive subcutaneous fat tissue
removal or wound dehiscence that results from excessive
tension in the suture line.
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When infection occurs, most patients should be treated
with the conventional two-stage approach (removal of the
prostheses, antibiotics and secondary reconstruction using
tissue expanders).

Although skin necrosis usually appears in the period
immediately after the SSM intervention, implant exposure
can occur in the weeks or months following the operation,
when conservative actions are used to treat the necrotic
scar. Conservative treatment of prostheses infection with
intact skin (IV antibiotics, drain placement) is often
effective [9]. Nevertheless, in cases of persistent infection,
traditional treatment (implant removal and secondary
reconstruction in the following months) becomes necessary
[10]. When coverage of the implant is compromised (lack
of well-irrigated skin), a surgical intervention is usually
required. If the skin becomes necrotic, there is a risk of
prostheses exposure (if there is no viable tissue interposed
between the implant and the skin such as muscle) and on
diagnosis, if coverage of the implant is impossible, the
result will be the loss of the implant and the complete
failure of the surgical procedure.

Biological or polyglycolic acid mesh interposition
between the skin and the implants does not guarantee a
successful outcome in cases of skin necrosis. Exposed
mesh (irrespective of composition) can provoke infection
and the loss of the implant [11].

Treatment of skin necrosis with risk of prostheses expo-
sure ranges from conservative wound management (scar
debridement, local and parenteral antibiotics, primary clo-
sure of the defect) to muscle or skin flap interposition and
prostheses replacement. There are no clear indications for a
specific technique for saving implants; a number of proce-
dures have been employed: skin and muscle flap interposi-
tion; capsule interposition; pedicle and free skin flaps [12].

The random, rotational midline pedicle epigastric flap is
a suitable, relatively simple operation for achieving
implant coverage and resolving defects and pathological
tissue scars [13].

Aim of this paper

This work examines the use of the random epigastric
rotation flap in the treatment of a consecutive case series of
patients suffering skin necrosis that has caused implant
exposure or a high risk of the condition.

Patients and methods

A review of our database identified all cases of implant
exposure caused by skin necrosis after skin sparing mas-
tectomy in the last 5 years.

All the implants were textured silicone, and coverage
was muscle or skin. Data on the patients, the procedures
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and the results are shown in Table 1. All the patients were
administered perioperative antibiotics in line with the
hospital protocol (single doses of amoxicillin—clavulanic,
1 h before the procedure and for 3 days if large portions of
deepithelized skin were laid down). Single-stage, direct-to-
implant, breast reconstructions using definitive silicone
implants, avoiding tissue expanders, was used in all the
cases.

Patients that suffered prostheses infection (fever, skin
swelling, pain or suppuration), with or without skin
necrosis, were excluded from the series.

Surgical technique (SSM)

Depending on breast size and BMI, one or two techniques
involving vertical scar patterns were used for the SSM:

1. The dermal sling procedure [14] was employed for

large breasts with ptotic degree II or more (NAC
position below the submammary crease or sternal
notch to superior part of the NAC distance of more
than 22 cm). The technique has been previously
described [15], but we have introduced a number of
modifications:
A skin mark is drawn in the erected position (an
inverted V), locating the tip of the V at 21 cm from the
sternal notch (along the breast meridian). An inferior
pedicle (from the submammary crease) deepithelized
skin flap is obtained. After breast removal (leaving thin
skin flaps), the inferior insertions of the pectoralis
major muscle are detached and a pocket is created by
suturing the muscle to the deepithelized skin flap that
houses the breast implant. The pocket is later covered
by the skin flaps. A temporary closing of the pattern
allows us to select the best site for the new NAC
position (4.5-5 cm from the submammary crease), the
site is deepithelized, and the (previously thinned) NAC
is grafted as a free nipple graft.

2. A pure subcutaneous mastectomy, sparing large por-
tions of skin and the NAC through a narrow Wise-
pattern (horizontal with very short incisions). Prosthe-
ses placement is under the pectoralis major muscle in
the inner part and pure skin coverage on the outer. The
vertical skin suture line is protected by overlapping the
short deepithelized portion of skin of the Wise-pattern
vertical incision.

Surgical technique (epigastric flap) (Figs. 1 and 2)

With the patient under general anaesthesia, the flap is
drawn on the skin. The base of the flap is close to the
middle line, parallel to the infra-mammary fold, at suffi-
cient distance to be able to rotate and reach the skin defect.
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Fig. 1 Upper line of figures: Case 6. Skin necroses of the vertical
scar after a SSM at 3-week post-operation implant exposure (left),
result at 2 weeks after epigastric flap closure (centre) and result at
6 months (right). Lower line of figures: Case 3. Cutaneous ulcer in

On some occasions, the tip of the flap can extend to the
anterior axillary line. The width of the flap should allow the
skin of the donor site to be closed without tension (up to
8 cm).

All scars and compromised tissue must be eliminated
from the cutaneous defect with the aim of ensuring well-
irrigated skin edges. At this point, the periprosthetic cap-
sule, if present, is opened and the implant is temporally
removed, cleaned and kept in betadine solution.

The flap blood supply is obtained from branches of the
superior epigastric vessels, there is no need to dissect or
isolate the vessels, and a random distribution of the vessels
is enough to guarantee irrigation. The flap dissection
includes skin, subcutaneous tissue and muscle fascia.

After lifting the flap, a complete 360° capsulotomy is
carried out. Once the dissection is complete, the flap is
easily rotated to cover the skin defect and sutured to its
edge. The implant is placed in its original pocket (suction
drains are a requisite). The secondary defect, donor site, is
sutured—a simple closure using monofilament.

Post-operative care includes monitoring for local
infection or flap necrosis. Antibiotic treatment is extended
for three days and discontinued if there are no signs of
infection or skin necrosis.
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the lower portion of the breast and flap design (leff), resected skin
with impaired irrigation, including the resected ulcer (centre) and
island flap raised to cover the defect (right)

Results

From the series of 324 patients that underwent a skin
sparing mastectomy, 125 were purely prophylactic (all
were bilateral procedures) and 149 patients were treated for
breast cancer (120 bilateral and 29 unilateral). There were
8 cases of skin necrosis (most problems were in the vertical
arm of the wise-pattern) with incipient implant exposure or
massive prostheses exposure. These patients were treated
by means of the random epigastric flap. Data on the
patients and procedure are given in Table 1.

All the patients were treated using the same technique
(pure or island epigastric flap) and operated on by the same
surgeon. In cases 1 and 2, the flap was subcutaneously
tunnelled (the tunnelled area was partially de-epithelised as
an island flap). The mean surgical time was 40 min (be-
tween 35 and 75 min). Blood loss was negligible. Implant
sizes ranged from 310 to 450 cc.

No infecting organisms were identified in the culture of
the periprosthetic liquids.

The operations were successful, and the implants were
saved in all cases, even with patients that had undergone
radiation therapy. There were no major complications, but
one patient was re-operated due to skin dehiscence (a
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Fig. 2 Upper line of figures: Case 8. Chronic wound that resulted in a cutaneous ulcer nine years after SSM, flap design (left), after removal of
poorly irrigated tissue and flap incisions (right). Lower line of figures: Case 8. Flap raised to cover the defect (left) and result at 2 years (right)

simple skin wound suture without implant removal); a
hypertrophic scar was found in one case.
The follow-up period ranged from 6 months to 5 years.

Discussion

Poor tissue coverage is the main cause of breast implant
loss after skin or nipple sparing mastectomy [16]. Pros-
thesis exposure after breast reconstruction is a surgical
challenge that must be resolved immediately, or the patient
is likely to lose the implant through bacterial contamina-
tion. In most cases, the cause of exposure is skin loss due to
necrosis (not infection) but when the prosthesis becomes
exposed, infection is a real possibility [17].

Necrosis usually results in black scarring which adheres
to the healthy tissue. The scar can be left for days or weeks
with only a small risk of infection but it must eventually be
removed and if there is no other tissue coverage, the
implant becomes exposed.

In the present study, we found that some of the
patients developed a cutaneous dehiscence months after
the reconstruction. A chronic fistula is the most common
clinical presentation in these situations; treatment is the
same, although implant replacement has to be
considered.

Numerous techniques have been described in the liter-
ature for the treatment of prosthetic exposure: conservative
management (primary closure or wound care with
debridement and systemic or on-site antibiotics); replace-
ment of the prosthesis associated with complete capsulo-
tomy to reduce tension; capsular flaps [18, 19]; and a
combination of muscular or cutaneous flap coverage
including latissimus dorsi, lateral intercostal artery perfo-
rator LICAP [20].

Strategies for the treatment of implant exposure are
sometimes very complex to plan and to achieve. In many
cases, bilateral procedures, radiated skin, previous scars
and immediate decision-making prevent the use of major
surgical procedures (such us free flaps, major pediculated
flaps or even implant removal). When the skin is severed
and the implant exposed or even at risk of exposition, a
decision must be taken immediately (sometimes in an
emergency situation); therefore, a simple, safe and
repeatable procedure is preferred

In 2004, Spears [21] studied patients with prosthetic
infection or exposure and classified them into seven groups
according to the degree of the infection or exposure. He
created a treatment algorithm based on the initial response
to treatment and the availability of covering soft tissue. The
use of the pedicle latissimus dorsi muscular flap was
described and recommended.

@ Springer
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Taking into account the location of the problem and the
relative simplicity of the operation, a random superior
epigastric artery-dependent dermoadipose flap was the
procedure that was used for the patients in this study. The
use of these flaps has been described for reconstructing
breast skin defects and as an alternative to TRAM, latis-
simus dorsi, pectoralis major flap in sternal post-operative
infections [4] and even for complete breast reconstruction
[22].

The superior epigastric flap is a local flap that can be
used as a conventional rotating flap or an island flap; when
the defect is adjacent to the submammary crease, a con-
ventional rotating flap can be used, but when the defect is
not in continuity, an island flap should be considered.

Other types of flaps have been used to cover skin
defects, but we firmly believe that the random epigastric
flap can be an effective solution: it is relatively simple and
achieves primary defect closure with well-vascularised
tissue [5] that ensures viability (even with large cutaneous
defects) and allows completion of adjuvant treatment
within deadlines. Furthermore, the technique has been
successfully used with radiated breasts, without compro-
mising vascularisation.

In cases of adjuvant radiotherapy, the epigastric flap
usually falls away from the radiated zone and no compli-
cations related to poor flap irrigation are expected. Post-
operative radiation impairs the quality of the skin and the
final result of SSM and direct-to-implant reconstruction; in
these cases, the addition of healthy and well-irrigated tissue
to the surgical site could result in an improvement in the
quality of the scar tissue.

Cutaneous flap coverage should be undertaken on dis-
covery of prosthesis extrusion. When the skin becomes
necrotic and there is a risk of extrusion, surgery should not
be delayed. Scars at the flap donor site are concealed by the
submammary fold, and the final shape of the breast is not
impaired. In addition to the cosmetic advantages, we were
able to achieve the main objective which was to save the
implant.

Conclusion

Prosthesis exposure caused by skin necrosis can be a
serious complication. The random epigastric flap is a
simple and safe procedure that is capable of covering major
skin defects that threaten skin envelope integrity and
endanger a successful outcome.
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