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Background: Although the effects of postoperative radiation on tissue expander
breast reconstruction are well documented, few data exist regarding the effects
of prereconstruction radiation. This study evaluates the outcomes of tissue
expander breast reconstruction in women with prereconstruction radiation.
Methods: This study retrospectively evaluated two treatments: (1) mastectomy
without reconstruction followed by postoperative radiation and delayed recon-
struction (10 patients) and (2) failed breast-conserving therapy (lumpectomy
plus radiotherapy) necessitating mastectomy and immediate reconstruction (66
patients). Procedures were performed at Northwestern Memorial Hospital be-
tween August of 1999 and July of 2008. Average follow-up was 35 months.
Results: In both groups, approximately 60 percent of patients successfully com-
pleted two stages of reconstruction. Overall complication rates, including major
and minor complications, were 70 percent per reconstruction (37 percent first
stage, 45 percent second stage) for immediate reconstruction and 50 percent
per reconstruction (20 percent first stage, 38 percent second stage) for delayed
reconstruction. No differences in complication rates were observed based on
age, smoking status, body mass index, or timing between radiation and surgery
(p � 0.05).
Conclusions: When discussing expander/implant reconstruction with patients
who have a history of prior breast radiotherapy, a frank discussion of the risks,
benefits, and alternatives should occur. If a 40 percent total explantation or
conversion to flap rate is truly understood by the patient, and if immediate
autologous breast reconstruction is to be avoided, then the patient may proceed
with tissue expander breast reconstruction. For patients who wish to avoid
additional scars or more invasive procedures, however, this study demonstrates
that they have a 60 percent chance of success. (Plast. Reconstr. Surg. 129: 354,
2012.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, III.

Although the effects of postmastectomy,
postreconstruction radiotherapy on tissue
expander/implant breast reconstruction

have previously been documented in the
literature,1 there is scant information regarding
the complication rates of tissue expander/implant

breast reconstruction in patients with prerecon-
struction radiation. Typically, these patients pres-
ent in two ways: mastectomy without reconstruc-
tion followed by postmastectomy radiation
therapy and delayed reconstruction, or failed
breast-conserving therapy (lumpectomy plus ra-
diotherapy) necessitating mastectomy and recon-
struction. This creates a dilemma for the recon-From the Division of Plastic and Reconstructive Surgery,
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structive surgeon, as the deleterious effects of
radiation on breast reconstruction are well
documented1 and are unavoidably present in
these patient groups.

Currently, the published data regarding the
outcomes of these procedures are somewhat con-
tradictory, with some investigators finding that a
history of prior radiotherapy is not a significant
predictor of postoperative complications in tissue
expander/implant reconstruction2 and others
suggesting that “successful two-stage device recon-
struction after previous breast irradiation is the
exception rather than the rule.”3 Thus, the goal of
this study was to evaluate the outcomes of patients
who underwent tissue expander/implant breast
reconstruction in the setting of prereconstruction
radiation.

PATIENTS AND METHODS
The charts of 76 patients who had a history of

chest wall and breast radiation and subsequently
underwent tissue expander/implant breast recon-
struction at Northwestern Memorial Hospital be-
tween August of 1999 and July of 2008 were
retrospectively reviewed. Mastectomies were per-
formed by seven attending general surgeons, and
reconstructive procedures were performed by six
attending plastic surgeons. The reconstructive se-
quences used in this study were described by the
authors in a prior publication.4 In general, the
tissue expanders were inserted in either an im-
mediate or delayed fashion. Expansion began ap-
proximately 10 to 14 days postoperatively or when
deemed appropriate by the attending surgeon

Fig. 1. This patient had a history of breast-conserving therapy on her left breast followed by bilateral mastectomy and
immediate tissue expander/implant reconstruction. (Right) The patient is shown at 26 months after the initial recon-
structive procedure.

Fig. 2. This patient had a history of breast-conserving therapy on her right breast followed by right mastectomy and
immediate tissue expander/implant reconstruction and left-breast, two-stage mastopexy augmentation. (Right) The pa-
tient is shown at 13 months after the initial reconstructive procedure.
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and was carried out until one expansion over the
desired volume was achieved. Once this was com-
plete, the tissue expanders were exchanged for
permanent implants (Figs. 1 through 4).

For the purpose of analysis, patients were di-
vided into two groups. The first group (n � 10
patients; 10 radiated breasts) underwent mastec-
tomy followed by postoperative radiation with no
initial reconstruction. These patients underwent
tissue expander/implant reconstruction in a de-
layed fashion after having completed mastectomy
and postoperative radiation. The second group of
patients (n � 66 patients; 71 radiated breasts) had
previously undergone breast-conserving therapy
and experienced a cancer recurrence. They then
presented for mastectomy, which was followed by

tissue expander/implant reconstruction in imme-
diate fashion. It is important to note that in both
groups, only patients with acceptable skin appear-
ance were offered tissue expander/implant recon-
struction. Patients with skin appearance demon-
strating severe sequelae of radiation therapy
(significant erythema or fibrosis) were offered
other forms of reconstruction (Figs. 5 and 6).

In this study, only procedures that occurred
in radiated breasts were analyzed. For example,
if the patient had a bilateral procedure and only
one side had been previously radiated, then only
the previously radiated side was included in this
analysis.

Demographic factors, surgical and oncologic
factors, and specific information about complica-

Fig. 3. This patient underwent bilateral mastectomy followed by postmastectomy radiation therapy on her right breast and
then delayed bilateral tissue expander/implant reconstruction. (Right) The patient is shown at 15 months after the initial
reconstructive procedure.

Fig. 4. This patient underwent bilateral mastectomy followed by postmastectomy radiation therapy on her right breast and
then delayed bilateral tissue expander/implant reconstruction. (Right) The patient is shown at 59 months after the initial re-
constructive procedure.
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tions and revisions were recorded. Complications
were divided into minor complications, major
complications requiring surgical intervention,
and major complications requiring explantation
or conversion to flap. The classification of com-
plications is shown in Table 1.

Complaints of pain/tightness and poor cos-
mesis were only included as complications if they
required surgical revision. Erythema or infection
treated with oral antibiotics was not included as a

complication. Multiple linear regression analysis
was used to determine the statistical significance
of the results.

RESULTS
In the first group of patients (previous mas-

tectomy followed by postmastectomy radiation
therapy with tissue expander/implant reconstruc-
tion performed in a delayed fashion), the average
age was 48 years (range, 33 to 68 years). The av-
erage body mass index was 26.1 kg/m2 (range,
16.6 to 36.6 kg/m2). The average tissue expander
volume was 370 cc (range, 250 to 600 cc), the
average fill volume was 162 cc (range, 30 to 200
cc), and the average permanent implant volume
was 396 cc (range, 225 to 800 cc). The average
time between the completion of radiation and the
first procedure was 48 months (range, 4 to 180
months). Only one patient reported smoking in
the past month. There were a total of five com-
plications in the 10 delayed reconstructions, and
the distribution of these complications per stage is
shown in Table 2.

Among this group, 10 patients (10 breasts)
underwent primary tissue expander insertion.
Eight patients (eight breasts) went on to tissue

Fig. 5. This patient had a history of breast-conserving therapy on her right breast with acceptable preoperative skin appearance. Her
tissue expander extruded on the right breast, however, and ultimately was explanted.

Fig. 6. Close-up of site of eventual extrusion.

Table 1. Classification of Complications

Minor Complications

Major Complications
Requiring Surgical

Correction

Major Complications
Requiring Explantation or

Conversion to Flap

Minor wound healing abnormalities Major wound healing abnormalities Implant exposure
Minor mastectomy flap necrosis Major mastectomy flap necrosis Pain/tightness
Seroma treated by percutaneous drainage Threatened exposure Infection

Pain/tightness
Poor cosmesis
Injection port migration
Implant deflation
Infection requiring drainage
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expander/implant exchange, and six patients (six
breasts) successfully completed this stage of re-
construction for a completion rate of 60 percent
per patient (60 percent per breast) at an average
follow-up time of 38 months. Further analysis of
the group that experienced major complications
requiring explantation or conversion to flap is
shown in Table 3.

Age, body mass index, smoking status, and
time between the completion of radiation and the
first reconstruction procedure did not have any
statistically significant impact on overall compli-
cation rates, major complication requiring surgi-
cal correction alone, or major complication re-
quiring explantation or flap alone (p � 0.05 in all
cases). In the second group of patients (previous
breast-conserving therapy and later presentation
for mastectomy followed by tissue expander/im-
plant reconstruction in immediate fashion), the
average age was 53 years (range, 21 to 77 years).
The average body mass index was 25.1 kg/m2

(range, 17.9 to 46.9 kg/m2). The average tissue
expander volume was 366 cc (range, 150 to 850
cc), the average fill volume was 134 cc (range, 0 to
550 cc), and the average permanent implant vol-
ume was 418 cc (range, 210 to 800 cc). The average
time between the completion of radiation and the
first procedure was 81 months (range, 1 to 288
months). Ten patients reported smoking in the
past month. There were a total of 49 complications
in the 71 immediate reconstructions, and the dis-
tribution of these complications per stage is shown
in Table 4.

In this group, four patients experienced re-
currence of their cancer and either chose to have
their implants explanted or did not continue with
reconstruction. In addition, one patient chose not
to proceed with implant exchange and electively
underwent explantation, one patient underwent
an adjustable implant insertion rather than a tis-
sue expander insertion and did not require any
additional procedures, and one patient chose not
to proceed after undergoing tissue expander in-
sertion and did not undergo explantation.

Among this group, 66 patients (71 breasts)
underwent immediate primary tissue expander in-
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Table 3. Reasons for Explantation or Conversion to
Flap in the Delayed Reconstruction Group

Etiology of Major
Complication Requiring
Explantation or Flap

Pain or
Tightness Infection

Poor
Cosmesis

Tissue expander insertion 1 1 0
Tissue expander/implant

exchange 0 1 1

Plastic and Reconstructive Surgery • February 2012

358



sertion following mastectomy. A total of 49 pa-
tients continued on to tissue expander exchange,
and 40 patients (42 breasts) successfully com-
pleted this stage of reconstruction for a comple-
tion rate of 62 percent per patient (61 percent per
breast) at an average follow-up time of 35 months.
Further analysis of the group that experienced
major complications requiring explantation or
conversion to flap is shown in Table 5.

Age, body mass index, smoking status, the use
of tumescent solution, and time between the com-
pletion of radiation and the first reconstruction
procedure did not have any statistically significant
impact on overall complication rates, major com-
plication requiring surgical correction alone, or
major complication requiring explantation or flap
alone (p � 0.05 in all cases). Of note, among the
patients in the immediate group who reported
smoking within the past month (n � 10), there was
a 100 percent overall complication rate with a 60
percent explantation or conversion to flap rate.
There was, however, no statistically significant as-
sociation between smoking and increased compli-
cation rates. The successful completion rate of the
overall procedure was 40 percent among smokers.

DISCUSSION
As mentioned previously, the effects of postre-

construction radiation on different techniques of
breast reconstruction are well documented.1,5,6

Multiple studies demonstrate increased complica-
tion rates in the setting of postreconstruction ra-
diation (especially after tissue expander/implant
reconstruction).1,3,6–9 Limited data, however, exist
regarding the effectiveness of tissue expander/
implant breast reconstruction when the patients
underwent prereconstruction radiotherapy. Most
published studies that attempt to evaluate this co-
hort are limited by small sample sizes or do not
directly address the question of prereconstruction
radiation in the setting of tissue expander/im-
plant reconstruction in the previously radiated
breast.5,10–13 Consequently, the complication rates
for this patient group appear to have a fairly wide
range, from 35 to 75 percent,1,10–12 and there is no
consensus as to what are the success rates of tissue
expander/implant breast reconstruction in this
patient population.

This is the largest study to date that specifically
evaluates the outcomes of tissue expander/im-
plant breast reconstruction in patients who have
previously undergone radiation therapy. The ob-
served complication rate was high, with an overall
complication rate including both major and mi-
nor complications of 70 percent per reconstruc-Ta
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tion (37 percent first stage, 45 percent second
stage) in the immediate reconstruction group and
50 percent per reconstruction (20 percent first
stage, 38 percent second stage) in the delayed
reconstruction group. The higher overall compli-
cation rates in the immediate reconstruction
group were due to an increased number of minor
complications and major complications requiring
surgical correction, the vast majority of which were
related to difficulties with mastectomy flap healing.
This type of problem is comparably much less of an
issue in delayed reconstruction, given that at the
time of tissue expander insertion, the mastectomy
flaps have established their blood supply. Although
the difference in complication rates and types of
complications between the immediate and delayed
groups is notable, the successful completion rate was
approximately 60 percent in each group.

It is important to note that in both groups,
only patients with acceptable preoperative skin
appearance were offered tissue expander/im-
plant reconstruction, which theoretically should
have minimized the occurrence of wound-healing
problems and other radiation-related complica-
tions. The immediate group, however, still expe-
rienced a high complication rate, which indicates
that an acceptable preoperative skin appearance
does not guarantee that the reconstruction will
proceed without complication.3 The unreliability
of the skin appearance to predict the outcome of
the procedure is likely due to the fact that in the
immediate reconstruction group, the combined
effects of the radiation and the mastectomy skin
flap are not apparent until after the reconstruc-
tion has been performed.

Consequently, patients who might not have
been eligible for tissue expander/implant recon-
struction were able to undergo this treatment but
experienced a higher complication rate. In the
delayed group, the combined effects of radiation
and the mastectomy skin flaps were evident and
patients who may have experienced complications
were not offered tissue expander/implant recon-
struction. The fact that both groups still experi-
enced an approximately 30 to 40 percent explan-
tation or conversion to flap rate further confirms
that the postoperative complication rate cannot
fully be predicted by an “acceptable” preoperative

skin appearance. Moreover, the effects of radia-
tion do not appear to be tempered by time, as no
relationship was found between the timing of ra-
diation with respect to the first stage of recon-
struction and the development of complications.

CONCLUSIONS
When discussing potential tissue expander/

implant reconstruction with patients who have a
history of prior breast irradiation, a frank discus-
sion of the risks, benefits, and alternatives should
occur. Effective communication between sur-
geons and patients is critical, and patients should
be counseled that not only is there is a high like-
lihood that they will experience some form of a
complication that may require additional proce-
dures, there is reasonable chance that they could
lose their implants. Many patients will have diffi-
culty appreciating these difficulties and disap-
pointments. If a 30 to 40 percent total explanta-
tion or conversion to flap rate is truly understood
by the patient and if for other reasons immediate
autologous breast reconstruction is to be avoided,
then the patient may proceed with tissue expander
breast reconstruction. Our standard is to only se-
lectively offer tissue expander breast reconstruc-
tion to any patient with prior breast radiation due
to the high complication rate. However, for pa-
tients who have a strong desire to avoid additional
scars or more invasive procedures, this study dem-
onstrates that they have an approximately 60 per-
cent chance of success.

Neil A. Fine, M.D.
Northwestern Plastic Surgery Associates

676 North Saint Clair Street, Suite 1525A
Chicago, Ill. 60611

neilfinemd@gmail.com
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