
Abstract. Background/Aim: Breast reconstruction with a
tissue expander (TE) is associated with postoperative
complications, including rupturing of the TE. Any device
can have a mechanical failure, and a TE may rupture over
time. Although an interval of around one year from initial
TE insertion to the second stage of two-stage surgery is
historically considered the standard, the optimal interval
has not yet been determined. Furthermore, the durability of
a TE and the influence of long-term indwelling on TE
rupture are uncertain. In this study, we retrospectively
investigated the effects of long-term indwelling on TE
durability and rupturability. Patients and Methods: We
analyzed 24 patients and 25 breasts with breast cancer that
had undergone breast reconstruction with an expander that
was indwelling for more than a year. The resected margins
were all clear, and none of the patients required
postoperative radiotherapy. Results: From a total of 25
reconstructed breast mounds, the TE ruptured in 4 cases.
None of the clinicopathological features, including primary
tumor progression, method of operation, presence of
adjuvant chemotherapy, was significantly associated with
TE rupture. Rupture was observed beginning at 1.5 years
after the initial TE insertion. The rupture rate was 32.6%
by the third year and 55.1% by five years. There were no
ruptures among cases with TE exchange within a year.
Conclusion: Long-term indwelling of TE is associated with
TE rupture. We recommend that the appropriate interval
between the first and second stages of breast reconstructive
surgery is aproximatelly one year.

With increasing emphasis on the cosmetic outcome of breast
surgery, the role of breast reconstruction with tissue
expanders (TEs) has become more important (1-5). In breast
surgery, cosmetic results are often very important to patients.
We have previously reported the advantages of immediate
breast reconstruction using a skin flap with subcutaneous
tissue (1). Our method makes it easy to cover the
inferolateral region of the expander and provides a more
expandable material for covering the inserted expander (1).
Furthermore, there have been no major complications with
our method, such as hematoma, skin necrosis, wound
dehiscence, major infection, capsule contracture, expander
displacement, or rupture (1). Breast reconstruction with an
expander is associated with postoperative complications (6-
12). Any device can have a mechanical failure, and a TE
may rupture over time. The TE rupture rate has been
reported to be around 1-3% (8, 9), though the rupture rate
may increase the longer a TE has been in place. Although an
interval about a year from initial TE insertion to the second-
stage surgery is historically considered the standard, the
optimal interval has not yet been determined. Recently, we
experienced the rupture of a TE that had been in place for
more than 2 years in patients who had received immediate
breast reconstruction with a TE. The reason why some
patients do not receive an exchange of TE within a year are
various, including clinical, social, and individual factors. In
two-stage breast reconstruction, the long interval between
stages could be considered an indicator of TE rupture.
However TE durability and the influence of the duration of
indwelling on TE rupture is uncertain. In this study, we
retrospectively investigated the effect of long-term
indwelling on TE durability in breast cancer patients who
had undergone breast reconstruction with a TE.

Patients and Methods
Patients. This study enrolled 24 consecutive patients and 25 breasts
whose TE was not exchanged within a year after the first stage of
two-stage reconstruction with an expander. All patients were treated
at the Department of General Surgical Science, Graduate School of
Medicine, Gunma University, from 2003 to 2012. Nine patients
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underwent skin-sparing or nipple-sparing mastectomy, 11 patients
underwent mastectomy, and 4 patients underwent two-stage breast
reconstruction with an expander after mastectomy. None of the
patients had received neo-adjuvant chemotherapy or radiotherapy.
Patients with incomplete clinical information were excluded. Among
the 25 breasts, the TE had ruptured in 4 (16.0%) cases. All patients
included in this study gave their informed consent at the time of
surgery for inclusion in future analyses. Patients whose tumors were
attached to skin or muscle were excluded.

The details extracted from the database were age, histological
type, primary tumor size, lymphatic or vascular invasion, estrogen
(ER) and progesterone (PgR) expression status, the human
epidermal growth factor receptor 2 (HER2) score of the primary
tumor, and axillary lymph node status. ER and PgR status was
assessed by ALLRED scores, and an ALLRED score of 3 or higher
was considered as ER- and PgR-positive (13).

Surgical procedure. In cases receiving nipple-sparing mastectomy,
with the patients under general anesthesia in a supine position, both
arms were abducted to 90˚ and a 6-7 cm incision was made along
the mid-axillary line (1). This incision prevents direct contact
between the expander and the incision. A skin- or nipple-sparing
mastectomy and total mastectomy were performed to remove the
breast tissue under direct vision. After completion of mastectomy,
dissection between the pectoralis major and pectoralis minor was
performed. Then, the inferomedial attachments of the pectoralis
major were detached as much as possible in order to secure enough
space and to prevent superior displacement of TE. The expander
was inserted into the space between the major and minor pectoral
muscles, a partial subpectoral position for just superior pole
coverage. Skin with subcutaneous tissue was used to cover the
inferolateral portion of the expander for soft-tissue support in the
inferior pole. One suction drain was placed onto the pectoralis
major.

Sentinel lymph node biopsy was performed with the radio-guided
method. In cases that are node-positive, level I axillary clearance is
routinely performed.

Statistical analysis. The 25 cases were divided into two groups:
those with TE rupture and those without. We conducted a univariate
statistical analysis using Fisher’s exact test or the χ2 test with
Yates’s correction. To compare the two groups, we used Student’s
t-test. Differences were considered statistically significant when
p<0.05. The cumulative risk of TE rupture was calculated using the
Kaplan-Meier method.

Results
We analyzed the cases of 24 patients and 25 breasts with
breast cancer that had undergone two-stage breast
reconstruction with an expander that was indwelling for over
one year. The resected margins were all clear, and none of
the patients required postoperative radiotherapy. From a total
of 25 reconstructed breast mounds, the TE ruptured in 4
cases (16%). The cases were divided into a rupture group
and a non-rupture group. Table I shows the patients’
characteristics and summarizes the results of the univariate
analysis conducted to determine the relationship between the
clinicopathologic variables and TE rupture. As can be seen,

none of the clinicopathological features, including primary
tumor progression, method of operation, and presence of
adjuvant chemotherapy, was significantly associated with TE
rupture. However, there were no ruptures in cases where the
TE was exchanged within a year (1), and the risk of a
rupture in cases with long-term indwelling of TE varied over
the follow-up period. Figure 1 shows the time to TE rupture
by the Kaplan-Meier curves. TE rupture was observed
beginning at 1.5 years after the initial insertion. The rupture
rate was 32.6% by the third year, and 55.1% by five years.
There were no other major complications, such as hematoma,
skin necrosis, wound dehiscence, major infection, capsule
contracture, or expander displacement. 

Discussion

Surgery is still important as a primary treatment for breast
cancer. Immediate breast reconstruction with a tissue
expander has become an increasingly popular procedure (1,
3-6). However, this procedure is associated with
postoperative complications (6-12). The most frequent
complications are capsular contracture and wound infection
(10), but TE rupture is also an important complication that
underscores the need to exchange a TE within a certain
period of time. The rupture rate has been reported to be
around 1-3% (8, 9), but rupture may become increasingly
likely the longer it remains in place. Although an interval of
one year from initial TE insertion in two-stage surgery is
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Table I. Clinicopathological variables associated with TE rupture.

                                                     Present (n=4)   Absent (n=21)  p-Value

Duration of TE indwelling (y)         3.1±1.4             2.7±2.6          0.599
Age (y.o.)                                        47.1±11.3          48.4±8.9         0.607
   Operation (n)                                                                                 0.701
NSM                                                       2                        7                    
mastectomy                                            1                       10                   
after mastectomy                                   1                        4                    
Histology (n)                                                                                     0.664
   IDC                                                     3                       15                   
   DCIS                                                   1                        3                    
   others                                                  0                        3                    
Tumor size of invasion (mm)        17.3±12.5         18.4±13.6        0.966
Lymph node metastasis (n)                   0                        3               0.578
Luminal type (n)                                    4                       18             0.578
HER2 (n)                                                1                        1               0.300
Nuclear grade 3                                     2                        6               0.382
Lymphovascular invasion (n)                1                        9               0.468
Adjuvant chemotherapy (n)                  1                        1               0.300

Values are expressed as mean±SD. IDC, Invasive ductal carcinoma;
DCIS, ductal carcinoma in situ; TE, tissue expander; NSM, nipple-
sparing mastectomy; NG, nuclear grade.



historically considered the standard for TE, the optimal
interval between TE exchange is still unclear. Our previous
study (1) revealed no major complications, including TE
rupture. This absence of ruptures is attributable to the short
duration of expander indwelling; all cases underwent the
second stage of reconstruction within a year, with the
average duration of expander indwelling being 0.56±0.21
years in that series. Because there were no ruptures with TEs
replaced within a year, the operative procedure is not to be
associated with TE rupture. Furthermore, in the current
study, none of the clinicopathological features, including
primary tumor progression, method of operation, or presence
of adjuvant chemotherapy, was significantly associated with
TE rupture. In our rupture cases, there is no definite cause
of rupture, including an object bumping against TE. From
these findings, it may be of utmost importance to consider
the duration of TE indwelling as a risk factor for TE rupture. 

Magnetic resonance imaging (MRI) is another factor to
consider in cases of long-term indwelling (14-16). Breast TEs
are constructed from silicone elastomer and consist of an
expansion envelope with a textured surface and a
ferromagnetic component of the integrated injection site. The
electromagnetic field of the MRI can interfere with biomedical
devices, resulting in potential hazards, compromising of the
diagnosis, or the creation of artifacts. The presence of artifacts
is almost unavoidable. Furthermore, MRI scans could cause
TE infusion port dislodgment and heating in the region of the
TE (14-16). Thus, when a TE is indwelling, MRI scans should
not be performed in patients who need to be evaluated for
concurrent diseases. From this viewpoint also, long-term
indwelling of TE should be avoided. 

This preliminary study has potential limitations, the major
one being that the number of cases was relatively small. In
addition, we used retrospective methods of data collection.

Additional research on a large number of cases is needed to
evaluate the clinical effectiveness of long-term TE
indwelling. However, this fundamental proposition cannot be
studied in randomized controlled trials. To the best of our
knowledge, this is the first report describing the durability
of TE and long-term indwelling as a risk factor in TE
rupture, which is considered ultimately important clinically.

In conclusion, we have demonstrated that long-term
indwelling of TE is associated with TE rupture. As TE rupture
was observed beginning at 1.5 years after TE insertion, we
recommend that the second stage of breast reconstructive
surgery occur within about a year after the first.
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