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Application of a rhomboid flap for the coverage of defects
after malignant breast tumor resection: A case report
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Abstract. Resection for locally advanced breast cancer
(LABC) or malignant phyllodes tumors may cause a large skin
defect with bone exposure. Although skin grafts are frequently
used to cover such defects, they can result in poor cosmetic
outcomes and graft acceptance is dependent upon the condi-
tion of the recipient site. To overcome the limitations of skin
grafts, various flaps have been developed to cover such defects.
The present study used a rhomboid flap for the coverage of
skin defects after mastectomy and breast-conservative surgery
(BCS). A total of 11 patients with malignant breast cancer
underwent reconstructive surgery using the rhomboid flap
between September 2011 and December 2013 (mastectomy,
9 patients; BCS, 2 patients). Skin resection size, axillary lymph
node dissection, bone exposure, length of surgery, wound
complications and whether preoperative/postoperative adju-
vant therapy was received were analyzed. The maximum size
of skin defect covered with the rhomboid flap in the present
study was 20x20 cm. There were no major wound compli-
cations and all patients underwent postoperative adjuvant
therapy on schedule. During BCS, a portion of the flap was
used for augmentation of the breast, in addition to coverage
of the skin defect, which resulted in good cosmetic outcomes.
The rhomboid flap can be quickly and easily fashioned, and it
does not require any special instruments.

Introduction

Mastectomy for the treatment of locally advanced breast
cancer (LABC) may cause large skin defects that cannot be
closed directly. Even if the defect were closed directly using
over-tension, the blood circulation to the edge of the skin would
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be disturbed and prevent wound healing (1). Similar difficul-
ties are observed in cases of mastectomy for the treatment of
malignant phyllodes tumors, which invade a wide are of the
skin and may cause the sternum or rib to be exposed. Skin
grafting is the primary treatment for coverage of these types
of skin defects. However, skin grafting has a poor aesthetic
outcome and is not well received at cortical bone sites (2,3).
To overcome these limitations, various flaps have been devel-
oped, including myocutaneous, fasciocutaneous and cutaneous
flaps (2.,4-7).

Breast-conserving surgery (BCS) for LABC causes a rela-
tively large skin defect. If the skin is closed directly, breast
deformity or dislocation of the nipple-areolar complex may
occur (8). Oncoplastic surgical techniques are necessary to
achieve good cosmetic outcomes from BCS (8.,9).

The current study reports the application of a rhomboid
flap for the coverage of skin defects after mastectomy or BCS
in 11 female patients, which achieved good outcomes. The
total number of surgeries for primary and recurrent breast
cancer and malignant phyllodes tumor was 400-500/year at
Saitama Cancer Center. Among them, 3-4 cases required
rhomboid flap coverage. This method improved the patients'
quality of life, as it enabled short surgery duration and hospital
stays, efficient wound repair, and allowed for adjuvant therapy
administration without delay. This present case report details
the methods and describes the outcomes of the application of
this technique.

Case report

Materials and methods

Patients. Between September 2011 and December 2013, recon-
structive operations using arhomboid flap were performed in 11
female patients who underwent mastectomy or BCS including
skin resection, at Saitama Cancer Center (Saitama, Japan).
The current study was approved by the Ethics Committee
of Saitama Cancer Center and all patients provided written
informed consent. The patients were aged 41-82 years old. A
total of 9/11 patients underwent mastectomy and 2/11 patients
underwent BCS including skin resection. Out of the 9 patients
who underwent a mastectomy, 6/9 were diagnosed with LABC,
2/9 were diagnosed with a malignant phyllodes tumor, and 1/9
was diagnosed with ipsilateral breast cancer recurrence with
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Figure 1. Schema of rhomboid flap designs for coverage of (A) mastectomy
and (B) BCS defects.

an inflammation of the skin. The 2 patients who underwent
BCS including skin resection were diagnosed with LABC.
All patients with primary LABC had noninflammatory
skin invasion [T4b; Union for International Cancer Control
tumor-node-metastasis classification (10)] and an advanced
tumor stage [stage IIIb/IIIc/IV (10)]. Although 2 patients had
distant metastases, (both underwent mastectomy, one patient
was diagnosed with LABC and the other was diagnosed
malignant phyllodes tumor), they were in generally in good
health and considered to be suitable candidates for surgery. No
patients had any severe comorbidity, including diabetes, heart
failure or asthma, and all patients were non-smokers. After
the surgery, the size of the skin defect, the total surgery time
and complication rate were analyzed. The clinicopathological
characteristics, surgical data, and preoperative and postopera-
tive treatment of the patients are presented in Table I.

Surgical technique. All surgery was performed under
general anesthesia (desflurane inhalation 3%, remifentanil i.v.
0.25 ug/kg/min, rocuronium i.v. 0.7 pg/kg/min) in a supine
position. In the case of mastectomy, a resection line was
marked on the skin and the tumor was resected. When axillary
lymph node dissection was required, another incision line was
drawn from the edge of resection area towards the axilla (line
a; Fig. 1A). After completing the mastectomy with or without
axillary lymph node dissection, another incision was made to
create a rhomboid flap at the lateral side of the chest, and the
flap was elevated (line b; Fig. 1A). By extending the length of
the incision, the size of the flap can be changed to fit the size of
the skin defect. Skin defects typically become slightly larger
compared with the marked incision line prior to tumor resec-
tion, because the skin contracture caused by tumor invasion
is released after tumor resection. Therefore, the size of flap
should be estimated after tumor resection.
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In the case of BCS, the location and design of the flap
is dependent on the location of the skin defect (Fig. 1B). If
the skin defect is located within the inner upper quadrant
of the breast, the flap should be fashioned towards the outer
lateral side of the skin defect. If the defect is located within
the outer upper or outer lower quadrant of the breast, the flap
should be made laterally to the defect. However, it is difficult
to apply this flap for defects located within the inner lower
quadrant.

When a rhomboid flap is designed with a superior pedicle
within the axilla area, a dog-ear deformity is formed within
the axilla area, which is difficult to revise during the surgery.
When a rhomboid flap is designed with an inferior pedicle
within the axilla area, an easily revised dog-ear deformity is
formed at the front of the chest (Fig. 1A). If suitable perforator
vessels from intercostal artery are identified during the flap
elevation, they can be included to improve blood circulation
to the flap.

Overall results. The overall results of the surgery are
presented in Table I. The range in size of the skin defect was
between 5x6 and 20x20 cm. A total of 7 patients underwent
axillary lymph node dissection and 4 patients had bone expo-
sure during the surgery (costal bone, 3 patients; costal bone
and sternal bone, 1 patient). The length of time of the surgery
ranged from 76-208 min (average time, 153.4 min). No wound
complications from the surgical procedures were recorded.
Partial necrosis was observed at the distant parts of the flap in
1 patient, which healed quickly with debridement and appli-
cation of an oil base ointment. A total of 8 patients underwent
preoperative systemic therapy (chemotherapy, 4 patients;
endocrine therapy, 3 patients; chemotherapy and endocrine
therapy, 1 patient). No patients had received preoperative radi-
ation therapy. Postoperative systemic therapy was received
by 8 patients (endocrine therapy, 7 patients; chemotherapy,
1 patient). A total of 5 patients underwent postoperative radia-
tion therapy (chest wall and supraclavicular node, 3 patients;
breast and supraclavicular node, 2 patients).

Representative cases

Case 1 (patient 7). A 55-year-old woman was diagnosed with
a malignant phyllodes tumor at the Saitama Cancer Center
(Table I). The patient first noticed a tumor in their left breast
several years prior to presenting, which had rapidly increased
in size in the last several months. The maximum diameter
of the tumor was 30 cm and the affected breast had an ulcer
that oozed continuously (Fig. 2A). No distant metastases were
detected in preoperative examinations. A mastectomy with
axillary lymph node dissection was performed under general
anesthesia in the supine position. As a result, a 20x20 cm skin
defect and costal bone exposure occurred after the tumor
resection (Fig. 2B; Table I). A rhomboid flap with an inferior
pedicle (15 cm limbs) was fashioned towards the lateral side
of the skin defect (Fig. 2C). The flap covered the defect and
the wound healed completely with no complications, and there
was no sign of local recurrence or metastasis 4 months after
surgery (Fig. 2D).

Case 2 (patient 9). A 66-year-old woman was diagnosed with
LABC (T4cNIMO stage IIIB) after presenting to the Saitama
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Figure 2. Preoperative and postoperative views of case 1 (patient 7). (A) Preoperatively, the tumor had a maximum diameter of 30 cm with a continuously
bleeding skin ulcer (A). (B) The skin defect after tumor resection, in which the costal bones were exposed. (C) The rhomboid flap fashioned after transposition.
(D) The outcome 8 months after surgery.

Figure 3. Preoperative and postoperative views of case 2 (patient 9). (A) Preoperative view of the tumor and resection markings. The nipple-areolar complex
of the left breast was raised compared with that of the right breast due to the tumor. (B) The skin defect after tumor resection. (C and D) A total of 8 months
after surgery the breasts were almost symmetrical.

Cancer Center (Table I). The patient underwent preoperative  administration), to which the tumor exhibited a partial response.
systemic therapy (4 cycles triweekly doxorubicin 60 mg/m* A BCS including skin resection and axillary lymph node
cyclophosphamide 600 mg/m? followed by 4 cycles triweekly  dissection was performed. Due to the contracture caused by
docetaxel 75 mg/m? followed by 6 months aromatase inhibitor  the invasion of the tumor, the left side nipple-areolar complex
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was located superior with respect to the right side (Fig. 3A).
The size of skin resection was 8x7 cm. A rhomboid flap with
7 cm limbs was fashioned towards the lateral side of the skin
defect within the axilla, revealing deep fascia of pectralis major
muscle (Fig. 3B). The flap was elevated and the skin defect was
covered with the flap. Pathological examination, performed as
previously described (11), revealed ypT4bNO invasive ductal
carcinoma with positive estrogen receptor, positive proges-
terone receptor and negative human epidermal growth factor
receptor 2 status (data not shown). The patient underwent
postoperative endocrine therapy and breast/supraclavicular
node radiation therapy. A total of 8 months after surgery there
was no sign of locoregional recurrence or metastasis. The
malposition of the nipple-areolar complex was corrected and
the breasts were almost symmetrical (Fig. 3C and D).

Discussion

There are regional differences in the incidence of LABC due
to accessibility to medical services (12). Due to advancements
in systemic therapy, the extent of surgical treatment required
for LABC has decreased (13). The volume of LABC tumors
can typically be decreased preoperatively with neoadjuvant
systemic therapy, which has a high response rate (13,14).
However, certain cases require a large-scale resection,
producing a large skin defect (15). The majority of phyllodes
tumors are benign and only a small number of cases are diag-
nosed as malignant, characterized by a marked proliferation
of the stromal cells and metastatic potential (16). It is rare for
flap coverage to be required for skin defects after the resec-
tion of malignant phyllodes tumors. However, if the tumor
invades the surrounding tissues an extended tumor resection
is required (17,18).

Skin grafting is a useful technique in the correction of skin
defects; however, they have several disadvantages, including
the following: Cosmetic morbidities caused by a mismatched
color and/or texture of the grafted skin; scar contracture due to
thinner skin; and a poor response to grafting, which is depen-
dent on the condition of the recipient site. A number of flap
coverage techniques for skin defects after breast surgery have
been reported (2,4-7). Pedicled myocutaneous flaps, including
latissimus dorsi, external oblique and rectus abdominis
myocutaneous flaps, can cover large skin defects with a stable
blood flow, so they have been considered useful methods. The
application of cutaneous or fasciocutaneous flaps, including
any local flap, is another useful method as they do not require
the sacrifice of major muscles.

Although various methods of flap coverage have been
reported, there are few comparative studies between these
methods. Deo ef al (19) reported that fasciocutaneous flaps
are more successful compared with myocutaneous flap
due to decreased blood loss during the surgery, a shorter
length of the surgery and a shorter hospital stay. Conversely,
Martella er al (20) suggested that there is no difference
between myocutaneous and fasciocutaneous flaps in regards
to local complications and the length of hospital stay required.
Typically, myocutaneous flaps provide enough tissue volume
to cover the skin defect and have a good blood supply (2,21).
Cutaneous and fasciocutaneous flaps do not require the loss
of major muscles and can be completed in a shorter length of
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time (19). The flap method should be considered and chosen on
a case-by-cases basis according to the size of the skin defect
and the condition of the recipient/donor sites.

The rhomboid flap, a type of transposition flap, has
been frequently used for >50 years since Dr Limberg's first
reports (22), and variable modified methods have been
reported (23-25). The present study applied the rhomboid flap
for coverage of skin defects in patients with LABC or malig-
nant phyllodes tumors after mastectomy or BCS including
skin resection, and achieved good outcomes. The rhomboid
flap can be elevated as a cutaneous or fasciocutaneous flap,
and the blood circulation to the flap is very stable (26,27). The
maximum skin defect size that can be covered with the rhom-
boid flap depends on the flexibility of the skin and the amount
of subcutaneous fat tissue in the individual (28). A maximum
skin defect size of 20x20 cm was covered with the rhomboid
flap in the present study.

Due to advancements in neoadjuvant systemic therapy
for LABC, it is possible for patients with LABC to undergo
BCS. Touboul ez al (29) reported that BCS is not inferior
compared with mastectomy for the treatment of LABC after
chemotherapy in regards to overall survival rates if residual
tumor sizes were small. However, the optimal local manage-
ment for patients with LABC remains undefined (14,29-31).
This warrant further study, particularly following recent
advancements in systemic therapy. For patients with LABC,
oncoplastic breast surgery is frequently required for cosmetic
reasons, in addition to wound management, due to the large
amount of skin and soft tissue resection in the majority of
cases. Only a few studies have investigated the safety of BCS
with oncoplastic surgery compared with BCS without onco-
plastic surgery in patients with LABC (32,33), so additional
research in this area is required.

Methods of BCS are classified into two groups as follows:
Volume displacement using glandular transposition and
volume replacement using autologous tissue (9,34,35). The
method applied should be chosen based on the size of the
defect and the breast. The volume replacement technique,
which includes the rhomboid flap, is useful for large defects
and small breast sizes (9).

In conclusion, the thomboid flap can be fashioned quickly
and easily, with a low risk of flap failure. The flap can cover
a relatively large skin defect, provide soft tissue volume and
achieve good cosmetic results. In addition, no special devices
are required to harvest the flap. Therefore, it is a good method
for the coverage of defects after malignant breast tumor
resection.
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