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Abstract

Immediate breast reconstruction using free microsurgical transverse rectus abdominis flap
(free TRAM flap) has been emerging as the recommended treatment for breast cancer patients. Pro-
gress of a patient receiving this treatment was documented using a ten-year follow-up study. The
results were very satisfactory in both cosmetic appearance and therapeutic result. The surgical tech-
niques of breast mound reconstruction and subsequent nipple and alreolar reconstruction with con-
tralateral mastopexy were described. Mammographic findings of the post-reconstruction breast,
recommendation for follow-up and the use of mammography were presented. With this successful
long-term follow-up, the authors recommend immediate breast reconstruction using free TRAM
flap as another option for breast cancer treatment.
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Immediate breast reconstruction represents
a clinical advance in breast cancer management. It
lowers psychological morbidity for women by elimi-
nating the need to live with the significant defor-
mity caused by total mastectomy. Georgiade reported
the first large-scale study in 1982, concluding that
immediate reconstruction offered advantages over

delayed reconstruction, with no apparent adverse
effect on the natural course of the malignancy(l).
The benefits of immediate breast reconstruction
are psychosocial, cosmetic, reduced morbidity and
reduced cost(2). The transverse rectus abdominis
myocutaneous flap (TRAM flap) has become a
well-accepted method for breast reconstruction using
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autogeneous tissue and is especially well suited for
immediate reconstruction after mastectomy(3).
Microsurgical free tissue transfer was introduced as
the most advanced form of immediate breast recon-
struction and in 1989, Grotting presented his find-
ings from using the free TRAM flap for immediate
breast reconstruction as well as indications and con-
traindications, pre-operative preparation and the sur-
gical technique(4). Arnez, et al (1991) reported the
experience and described the surgical technique with
50 free flap breast reconstructions(3). Despite the
increasing availability of immediate reconstruction,
it is still not universally considered a standard part
of breast cancer treatment and is still largely deter-
mined by age, location of the practice and the abla-
tive breast surgeon’s attitude toward reconstruction
(6). There have been a limited number of long term
follow-up reports of breast reconstruction. Banic,
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et al (1995) performed a multi-centric study of 111
consecutive patients and reported the latest results
of breast reconstruction with the free TRAM flap.
The longest follow-up period was 24 months(7).

Imaging a breast that has had cancer and
been reconstructed has been thought to contain an
inherent problem, namely, the reconstructed tissue
and implant may be obscuring a possible recurrence.
Also, frequent patient follow-ups are emphasized.
Mammographic imaging of the autogeneous myo-
cutaneuos flap is controversial but has been recom-
mended by some authors because mammographic
detection of non-palpable local recurrences in this
flap continues to be reported(8).

The objective of this article was to present
the surgical technique and long-term follow-up of a
patient who received immediate breast reconstruc-
tion with the free TRAM flap. The role of mammo-
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graphy in follow-ups and for detection of the recur-
rence in the post-reconstruction breast is also dis-
cussed.

Surgical technique of breast reconstruction with
free TRAM flap
Pre-operative planning

The lower margin of the incision at the in-
framammary fold on the mastectomy site (Fig. 1A)
was marked a few centimeters higher than the oppo-
site side and the upper margin was marked to include
the incision of the biopsy site (Fig. 1B). A measure-
ment of the remaining breast was performed to mea-
sure the dimension of the skin component required
in both vertical height and transverse dimension. The
extent of the axillary tail was also estimated (Fig.
1C). The measurement on the abdomen performed
by the dimension of the flap was estimated from the
remaining breast (Fig. 1D).

Fig. 2A, 2B, 2C, 2D.
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Surgical technique of reconstruction of the breast
mound with free TRAM flap

Total mastectomy with axillary node dis-
section was performed using the above incision (Fig.
2A). The axillary vessels were preserved to be anas-
tomosed with the free flap. The free TRAM flap was
harvested from the lower abdomen using the vascular
pedicle of inferior epigastric vessels with deepithe-
lialization of the part to be used for the axillary fold
(Fig. 2B and 2C). The vessels of the flap were anas-
tomosed with the axillary vessels without a vein
graft. The transposition of the flap to the chest wall
is shown on Fig. 2D.

Surgical technique of the nipple and areolar recon-
struction and mastopexy of the contralateral breast

The pre-operative marking of the new nipple
site and the planned mastopexy of the contralateral
breast were performed (Fig. 3A). The nipple recon-

VASCULAR ANASTOMOSIS
DE -EPITHELIALIZED
AREA

Surgical technique of the reconstruction of breast mound using free TRAM flap.
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Fig. 3A, 3B, 3C, 3D, 3E, 3F. Surgical technique of nipple and areolar reconstruction and mastopexy of the
contralateral breast.
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Fig. 4A, 4B.
flap.

struction was performed by using the nipple sharing
technique from the nipple of the contralateral side
(Fig. 3B). Multiple pieces of small conchal cartilage
grafts were harvested to be inserted and slipped
randomly under the reconstructed areolar to simu-
late the Montgomery glands (Fig. 3C). A full-thick-
ness skin graft from the upper inner thigh skin was
used for areolar reconstruction (Fig. 3D and 3E).
Right mastopexy was performed to achieve sym-
metry of breast and nipple position (Fig. 3F).

CASE REPORT

A 42-year old female patient was admitted
to Srinagarind Hospital, Khon Kaen University in
October 1990 with a history of a previous biopsy of
a 2 centimeter lesion from the upper outer quadrant
of her left breast performed in a provincial hospital.
Pathology showed an infiltrating ductal carcinoma
with a diagnosis of Stage II cancer of the left breast.
Immediate breast reconstruction after modified radi-
cal mastectomy was planned after discussion with
the patient. On pre-operative examination, a surgical
scar was noted at the upper outer quadrant with
no residual lump on her left breast or any axillary
lymph node enlargement. On October 1990, a total
mastectomy with axillary node dissection was per-
formed with an immediate breast reconstruction

Post-operative photographs of the patient after reconstruction of breast mound with free TRAM

using free TRAM flap. Post-operative photographs
are shown in Fig. 4A and 4B. Subsequent nipple
and areolar reconstructions were performed three
months later by the nipple sharing technique using
the right nipple; and a full thickness skin graft from
the upper inner aspect of the thigh. Right masto-
pexy was also performed on the contralateral breast
to achieve symmetry in both breast size and nipple
position. There was no revision of the breast at any
subsequent time. The patient also received adjuvant
chemotherapy. The patient came to the hospital for
regular follow-ups. Post-operative pictures in Sep-
tember 1991 (Fig. 5A and 5B), January 1994 (Fig.
6A and 6B) and January 2000 (Fig. 7A and 7B) are
shown. A bone scan, ultrasonography of the liver
and a chest X-ray were performed in July 1999. The
follow-ups showed a normal X-ray report, normal
bone scan, and no evidence of liver metastasis on
the upper abdomimal ultrasound. Mammographies
were performed in July 1995 and July 1999. The
studies revealed predominantly fatty tissue due to
the surgical procedure of autogeneous breast recon-
struction in the left breast (Fig. 8A and 8B). A
small cystic lesion was noted in the upper outer
quadrant of the right breast. The most recent fol-
low-up took place in February 2000, (in the 10th
post-operative year) and revealed the patient to be
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Fig. 6A, 6B.

free of the disease with no evidence of the residual
or recurrent tumor. She was also very happy with
the esthetic feature of both postreconstruction and
contralateral breast.

DISCUSSION
There are various ways to perform breast
reconstruction, however, immediate breast recon-
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Photographs of the patient after nipple
and areolar reconstruction, one year
post-operatively.

Photographs of the patient, 4 years post-operatively.

struction is becoming increasingly accepted as the
recommended method. Candidates for this technique
are patients who are in good general health and have
stage I to II disease determined primarily by the
size and location of the tumor. Discussion should
take place between the surgeon and patient to deter-
mine if the patient is a suitable candidate. The
patient should be encouraged to choose a technique
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Fig. 7A, 7B.

Photographs of the patient, 10 years post-operatively.

Fig. 8A, 8B.

based on her goals and understanding of the advan-
tages and disadvantages of each technique.
However, microsurgical free tissue transfer
was introduced as the most advanced form of imme-
diate breast reconstruction and in 1989, Grotting
presented the experience using free TRAM flap for
immediate breast reconstruction as well as indica-
tions and contraindications, pre-operative prepara-
tion and surgical technique(4). Presently, immediate

Mammography of the patient, 9 years post-operatively.

breast reconstruction is routinely offered in many
centers. In 1996, at the University of Texas M.D.
Anderson Cancer Center, approximately one-third
of the total number of mastectomies performed
received immediate breast reconstruction(2),
Women who undergo immediate postmas-
tectomy reconstruction have a similar rate of survi-
val as patients who do not have reconstruction(9).
There was no significant difference in the recur-
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rence rates between patients who had a skin sparing
technique for mastectomy and those who did not
(10). Neoadjuvant chemotherapy has not been shown
to cause additional morbidity in immediate breast
reconstruction(11),

Recommendations for the follow-up of
patients who have had breast reconstructions have
been made. Follow-ups should target the early detec-
tion of the recurrent or metastatic disease and the
detection of new primary breast cancer. This may
be accomplished by the patient conducting self-
checks, clinical examination, and laboratory testing
supplemented by imaging studies. Clinical follow-up
trials of women who have undergone breast recon-
structive surgery show no evidence that locally
recurrent breast carcinoma is masked when com-
pared with follow-ups of women who did not under-
g0 reconstructive procedures(lz). However, Mund
DF, et al (1994) reported the development of recur-
rent carcinoma after a mastectomy and TRAM flap.
The lesion was non-palpable and was detected by
mammography. It raised the recommendation for
the practice of performing postreconstruction mam-
mography for detection of local recurrence after mas-
tectomy(13).

The findings of post-reconstruction mam-
mography have been reported. From the mammo-
graphy, the autologous myocutaneous flap has a
predominently fatty appearance with variable den-

B. CHOWCHUEN & P. CHOWCHUEN

J Med Assoc Thai July 2001

sity due to the connective tissues and vascular struc-
tures in no orderly arrangement as well as the
muscle component and post-operative scaring. Other
normal mammographic findings may include the
vascular pedicle, surgical clips and surgical scars
which produce radiopaque lines in predictable loca-
tions. Fat necrosis appearing as a spiculated mass,
noncalcified or calcified lipid cysts, calcifications,
lymph nodes, epidermal inclusion cysts, and locally
recurrent carcinoma are considered as an abnormal
mammographic result(14),

Postreconstruction mammography is recom-
mended for patients with palpable abnormalities or
for patient anxiety. It also continues to be a useful
method for identifying a post-operative complication
such as fat necrosis and to differentiate it from
tumor recurrence(15).

In conclusion, this article describes a suc-
cessful immediate breast reconstruction using the
free TRAM flap as well as details of the surgical
technique and the long-term follow-up with radio-
logic imaging of the postreconstruction breast. Im-
mediate breast reconstruction is safe to be routinely
offered and universally considered a standard part of
breast cancer treatment.
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