
Annals of Surgical Oncology, 3(4):375-380 
Published by Lippincott-Raven Publishers © 1996 The Society of Surgical Oncology, Inc. 

Immediate Breast Reconstruction for Stage III Breast 
Cancer Using Transverse Rectus Abdominis 

Musculocutaneous (TRAM) Flap 

Toncred M. Styblo, MD, Melinda M. Lewis, MD, Grant W. Carlson, MD, Douglas R. 
Murray, MD, William C. Wood, MD, David Lawson, MD, Jerome Landry, MD, 

Lorie Hughes, MD, Foad Nahai, MD, and John Bostwick III, MD 

Background: The management of stage III breast cancer is challenging; it often includes 
multimodal treatment with systemic therapy and/or radiation therapy and surgery. Immedi- 
ate breast reconstruction has not traditionally been performed in these patients. We review 
the results of immediate transverse rectus abdominis musculocutaneous (TRAM) flap in 
21 patients treated for stage III breast cancer. 

Methods: Data have been collected retrospectively on 21 patients diagnosed with stage 
III breast cancer between 1987 and 1994. All patients had mastectomy and immediate 
TRAM reconstruction. Thirteen patients received primary systemic therapy, 10 patients 
received postoperative consolidation radiotherapy to the operative site, and 3 patients 
received preoperative radiation. 

Results: Mean follow-up for the group was 26 months. Two patients died with dissemin- 
ated disease: neither of them developed local disease recurrence in the operative site; 82% 
of the patients followed for at least two years are free of disease. Sixty-two percent of the 
patients received preoperative chemotherapy, the remaining patients received postoperative 
multiagent chemotherapy and/or radiation therapy. Two of the patients received autologous 
bone marrow transplants after their adjuvant therapy. Ten patients had postoperative 
radiotherapy for consolidation; three patients received preoperative radiation. 

Conclusions: Immediate TRAM reconstruction for stage III breast cancer is not associated 
with a delay in adjuvant therapy or an increased risk of local relapse. It facilitates wide 
resection of involved skin without skin grafting. Radiation therapy can be delivered to the 
reconstructed breast when indicated without difficulty. Breast reconstruction facilitates 
surgical resection of stage III breast cancer with primary closure and should be considered 
if the patient desires immediate breast reconstruction. 
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Stage I I I  breast  cancer  is frequently associated 
with occult  systemic metas tases  at the time of initial 
diagnosis (1). The addition of  multimodal therapy,  
including systemic chemotherapy  and radiation ther- 
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apy to surgery, has improved the survival of  these 
patients and decreased local recurrence (2-4). The 
surgical t rea tment  of  patients  with stage I I I  breast  
cancer  is usually mas tec tomy  and axillary lymph 
node dissection (5,6). Immedia te  breast  reconstruc-  
tion after mas tec tomy,  although frequently per- 
formed for early-stage breast  cancer  (7,8), has gener- 
ally not been per formed in patients with locally ad- 
vanced breast  cancer.  The reasons for  delaying or 
eliminating breast  reconstruct ion in these patients 
include: concerns regarding potential  delay in adju- 
vant chemotherapy  or radiation therapy after  recon- 
struction, the possibility of  morbidi ty associated 
with pr imary chemotherapy  with additional surgery, 
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the requirement for simultaneous oncologic and re- 
constructive surgeons, and the increased cost and 
use of operating room time and hospitalization. The 
advantages of immediate transverse rectus abdomi- 
his musculocutaneous (TRAM) flap reconstruction 
in stage III breast cancer are the elimination of a 
second major operative procedure for those patients 
who desire breast reconstruction and the primary 
closure of wide resections of involved skin without 
skin grafting. 

We reviewed the medical records of 21 patients 
with stage III breast cancer who had immediate 
breast reconstruction after mastectomy and axillary 
lymph node dissection, to assess the role of immedi- 
ate TRAM reconstuction in the surgical management 
of stage III breast cancer. 

M A T E R I A L S  A N D  M E T H O D S  

Between 1987 and 1994, the tumor registry identi- 
fied 72 patients who had surgery as part of their 
therapy for stage III breast cancer. Breast cancer 
patients presenting with locally advanced primary 
tumors classified as T3, Y4, N2, or N 3 without distant 
metastases were included in this study if they had 
mastectomy, axillary dissection, and immediate 
TRAM reconstruction. Patient selection criteria for 
immediate TRAM reconstruction was based on the 
patient's response to chemotherapy, the patient's 
desire for reconstruction, and performance status. 
All patients were classified by the American Joint 
Commission TNM classification (9). Patients were 
initially staged for distant disease with diagnostic 
studies that included: bone scan, computed axial 
tomography scan of abdomen and pelvis, and com- 
plete blood count and chemistry. This staging evalu- 
ation was repeated in patients receiving preoperative 
chemotherapy and/or radiotherapy, and patients 
were excluded from the study group if they devel- 
oped distant disease before surgery. All patients un- 
derwent surgical therapy and follow-up at Emory 
University. Overall survival and disease-free sur- 
vival data are available for all patients. The median 
follow-up is 1.66 years (20 months). Recurrence or 
death were recorded during follow-up. Kaplan- 
Meier survival curves were used to estimate overall 
and disease-free survival. Formal statistical analysis 
could not be performed because of early follow-up 
and sample size. 

The initial diagnosis of breast neoplasm was made 
at the initial office visit by fine needle aspiration 
biopsy in 11 patients, the remaining patients had 

TABLE 1. Therapy for patients with locally advanced 
breast cancer 

IIIB IIIB 
IIIA (noninflammatory) (inflammatory) 

Initial 
Surgery 7 
Cytotoxic 7 3 1 
Combined 2 1 

Secondary 
Cytotoxic 5 0 0 
Hormonal 5 0 0 
Combined 1 0 0 

incisional biopsy for diagnosis. Initial therapy by 
stage is listed in Table 1. Of the seven patients ini- 
tially resected, each had a total mastectomy with 
axillary node dissection with immediate TRAM re- 
construction. Systemic therapy was the primary 
therapy for 11 patients, and 3 patients were treated 
with chemotherapy and radiotherapy before sur- 
gery. The cytotoxic regimens for these patients are 
listed in Table 2. 

Secondary adjuvant systemic therapy was admin- 
istered to six patients. Secondary therapy by stage 
is listed in Table 2. Two patients received consolida- 
tion therapy with autologous bone marrow infusion. 
All patients received cytotoxic chemotherapy ex- 
cept for one (this patient declined). Tamoxifen was 
prescribed as additional systemic therapy after che- 
motherapy in five patients with positive hormone 
receptors. Ten patients received postoperative con- 
solidation radiation therapy to the TRAM and node- 
bearing areas after mastectomy. Eight patients have 
received no radiation therapy to date. 

R E S U L T S  

Twenty-one patients had mastectomy with imme- 
diate TRAM reconstruction for stage III breast can- 

TABLE 2. Cytotoxic therapy for patients with locally 
a d v a n c e d  breas t  cancer  

Type of primary Total no. 
chemotherapy of patients Stage IlIA Stage IIIB 

FAC 5 4 l 
AC 8 5 3 
AC, CM 1 0 1 

Type of secondary Total no. 
chemotherapy of patients Stage IIIA Stage IIIB 

FAC 4 4 0 
AC 1 1 0 
CMF 1 1 0 

A, Adriamycin; C, cytoxan; M, methotrexate; F, 5-fluoro- 
uracil. 
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TABLE 3. Pathologic response to primary chemotherapy and histologic features 

Type  of  Tubul  
Patient  Response  chemotherapy  Grade P leomorphism Mitosis form 

1 CR FAC - -  - -  - -  
2 PR FAC 3 3 2 3 
3 NR FAC 
4 PR AC 3 3 3 3 
5 PR AC, CM 3 3 3 3 
6 CR FAC 
7 PR AC 
8 PR AC 3 3 3 3 
9 CR AC 3 

10 PR AC 3 3 3 3 
11 PR AC 2 1 1 3 
12 PR AC 3 3 3 3 
13 PR AC 2 2 2 2 
14 NR FAC 2 2 2 2 

CR, complete  response;  PR, partial response;  NR,  no response.  For other abbreviat ions see Table 2. 

cer. The median age at diagnosis was 46.5 years. 
Three of the patients had a family history of breast 
cancer; the remaining patients had no major risk 
factors. All patients had mammograms before any 
therapy. Only seven patients had a prior mammo- 
gram performed. All patients had mammographic 
abnormalities that were highly suggestive of malig- 
nancy. There were no false-negative mammograms. 
Initial treatment included: systemic therapy in 11 
patients, chemotherapy followed by radiation ther- 
apy in 3 patients, and primary surgical therapy in 7 
patients. The clinical response to primary cytotoxic 
therapy by stage is listed in Table 3. Although 12 
of 14 patients demonstrated a partial or complete 
response to primary chemotherapy, most patients 
continued to have stage III tumors at the time of 
their surgery. Three patients had a complete re- 
sponse. The three patients who failed to demonstrate 
a clinical response to systemic cytotoxic therapy 
received preoperative radiation therapy to doses of 
45-60 Gy to the breast and nodal area. One of these 
patients had no residual tumor at the time of mastec- 
tomy and was included in the complete response 
group. The histologic grade was intermediate or high 
by Elston's modified Bloom and Richardson method 
(10), which included scores of 2 or 3 for cellular 
pleomorphism, mitotic rate, and tubule formation. 
All the tumors demonstrated vascular invasion. 
These histologic features are shown in Table 3. 

The surgical procedures performed are summa- 
rized in Table 4. In patients treated with primary 
chemotherapy and/or radiation, the median time to 
operation was 130 days. All patients were staged at 
the time of diagnosis and before operation. If surgery 
was the primary treatment, the median time to oper- 

ation was 15 days. All patients had mastectomy 
and axillary dissection. One patient requested an 
elective contralateral mastectomy. Total mastec- 
tomy included wide resection of involved skin. 
Although autologous blood was available for most 
patients, it was used in only seven patients. The 
median operative procedure was 244 min. All 
TRAM flap reconstructions were either unipedicle 
(3 patients) or bipedicle (18 patients). It is the 
authors' preference to perform pedicled TRAM 
reconstruction for most patients. Free tissue trans- 
fer is performed with less frequency, and was not 
performed in any of these patients. Free tissue 
transfer is not without complication (I I) and pedi- 
cled TRAM may tolerate radiation therapy (XRT) 
better. A vertically oriented skin island is much 
more reliable than a transverse skin island (12,13). 
This approach is used for the majority of pedicled 
TRAM reconstructions, regardless of skin resec- 
tion during mastectomy (Fig. 1). Two operative 
teams were used in 18 cases. Postoperative compli- 
cations included fever and atelectasis in two pa- 
tients; one patient developed flap ischemia that 
required closure with a latissimus dorsi flap 2 
months postoperatively. There were no operative 
deaths. The median length of hospitalization was 7 
days. Six patients received postoperative systemic 
therapy; one patient received systemic therapy 
and adjunctive radiotherapy. Ten patients received 
postoperative radiation therapy to the chest wall 
(TRAM) and supraclavicular and internal mam- 
mary nodes for consolidation. Radiation was well 
tolerated without significant complication. Surgical 
margins were free of microscopic disease in all pa- 
tients. 
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TABLE 4. Operative procedures, blood loss, transfusion requirements, tttmor margins on surgical specimens, and 
length o f  hospitalization 

Median time between diagnosis and surgery (range) 
Primary chemotherapy 
Secondary chemotherapy 

Operative procedures 
Total mastectomy + level l I I+  TRAM 
Patey modified radical + TRAM 
Bilateral total mastectomies, unilateral I. II dissection and TRAM 

Units of blood replacement 
Autologous (range) 
Autologous and directed donor Irange) 

Median length of operation (range) 

Tumor margins on specimen 
Negative 
Positive 

Length of hospitalization (days) (range) 

130 days (34-201) 
15 days (1-31) 

19 patients 
t 
1 

Mean: 0.42 (0-2) 
Mean: 0.47 (0-4) 

244 min (162-360) 

21 patients 
0 

7 days (4-10) 

The median follow-up of all patients (21) was 609 
days,  with a range of 240-1,832 days. The median 
time to recurrence in six patients was 633 days, with 
a range of 177-1,460 days. One patient developed 
a local recurrence in the TRAM at 177 days after 
diagnosis and 53 days after surgery. She received 
pr imary t reatment  with Adriamycin and Cytoxan.  
She has subsequently developed distant disease. 
Her  current  therapy is taxol. Of  the other five pa- 
tients who developed distant disease, two have died 
as a result of  disease progression.  Kaplan-Meier  sur- 
vival curves were used to estimate the overall and 
disease-free survival (Fig. 2). 

D I S C U S S I O N  

Mastec tomy with immediate  TRAM breast  re- 
construction is an option that allows for wide 
resection of skin and soft tissues in patients who 
present with stage III  breast  cancer  (Figs. 3 and 
4). It is not associated with a wound complicat ion 
rate greater  than that in our exper ience  with stage 
I or stage II  breast  cancer  and immediate  TRAM 
reconstruction (14); the risk of  fat necrosis was 
9% (versus 11%), no abdominal  hernias (versus 
8%) were identified, and the overall complicat ion 
rate was 12% (versus 24%). Immedia te  breast  re- 
construction can be performed after pr imary or 

FIG. 1. Bipedicle transverse rectus abdominis 
musculocutaneous flap. (Illustration courtesy of 
Quality Medical Publishing, [nc., Endoscopic 
plastic surge~?,', p. 857.) 
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FIG. 2. Kaplan-Meier survival. 

neoadjuvant chemotherapy without major compli- 
cation. Eighty-five percent of patients had a re- 
sponse to primary Adriamycin-based chemother- 
apy. This is comparable to the response in many 
other series (15-17). Despite a favorable response 

FIG. 3. A 50-year-old woman 2 years after primary chemother- 
apy and wide resection and immediate transverse rectus abdomi- 
nis musculocutaneous breast reconstruction and postoperative 
radiation therapy. 

FIG. 4. A 45-year-old woman 1 year after primary chemother- 
apy and immediate transverse rectus abdominis musculocuta- 
neous breast reconstruction and postoperative radiation therapy. 

to primary chemotherapy, the majority of these 
patients had large tumors at the time of surgery. 
Wide surgical excision and closure without skin 
grafting was facilitated by TRAM reconstruction. 
Ten patients have received consolidation radiation 
to the area of reconstruction without difficulty 
(Figs. 3 and 4). The quality of TRAM reconstruc- 
tion after XRT is dependent on technique (overlap- 
ping fields and hot spots). Although mild hyperpig- 
mentation over the TRAM has been observed 
after XRT, there have been no cases of TRAM 
desquamation. Occasionally, induration of the 
TRAM has been noted. In our experience, a well- 
vascularized TRAM (no evidence of fat necrosis) 
will tolerate XRT as well as native breast. Deliver- 
ing postoperative radiation therapy to patients with 
immediate TRAM breast reconstruction is not dif- 
ficult. Treating the reconstructed breast mound is 
analogous to treating an intact breast. The field 
borders and technique are the same for a recon- 
structed breast and regional nodal areas as they 
are for a chest wall after mastectomy or an intact 
breast preoperatively or after lumpectomy. TRAM 
reconstruction may make delivering a boost to the 
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chest wall in a homogenous fashion difficult if this 
is a proposed part of the treatment. However, 
using tissue compensators, wedges, and treatment 
planning, the technical challenges associated with 
TRAM reconstruction are easily solved. 

Immediate TRAM reconstruction after mastec- 
tomy does increase the length of surgery and 
hospitalization. In addition, it generally requires 
both an oncologic surgeon and a reconstructive 
surgeon during the operation. At our institution, 
this coordination is facilitated by a multispecialty 
breast center. The potential complications of 
TRAM reconstruction after primary chemotherapy 
or radiation of the TRAM reconstuction have not 
been problematic. Immediate breast reconstruction 
with TRAM does not delay the initiation of sys- 
temic therapy. 

Immediate TRAM breast reconstruction does 
not increase the risk of local recurrence or prevent 
detection of local recurrence in patients with early- 
stage breast cancer (18,19). A comparably treated 
group of patients with stage III breast cancer was 
reported by Hortobagyi et al. (1,17). More than 
half of the recurrences noted in 5 years of follow- 
up were noted within the first 2 years. In another 
review, Fowble et al. noted that the majority of 
local regional recurrences presented within 2 years 
of surgery, and by 5 years 89-90% had become 
manifest (20). Although median follow-up for these 
patients is limited, there does not seem to be an 
increase in local recurrence after immediate TRAM 
reconstruction for stage III breast cancer. Immedi- 
ate TRAM reconstruction may have potential for 
decreasing the incidence of local recurrence, be- 
cause it permits wider surgical resection. 

Mastectomy and immediate breast reconstruction 
using TRAM is not recommended for all patients 
with stage III breast cancer. Patients should be good 
surgical candidates, and surgery usually should be 
performed with curative intent. A surgical team ex- 
perienced in breast reconstruction is a requirement. 
For appropriate patients, TRAM breast reconstruc- 
tion for stage III breast cancer is a reasonable and 
safe alternative if the patient requires extensive sur- 
gical resection and desires immediate breast recon- 
struction. 
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