(2022) 20:134
Li et al. World Journal of Surgical Oncology
https://doi.org/10.1186/s12957-022-02598-y

Open Access

RESEARCH

Latissimus dorsi myocutaneous flap repair
is effective after neoadjuvant chemotherapy
for locally advanced breast cancer
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Abstract
Objective: To describe the clinical outcome and physical condition of patients with locally advanced breast cancer
(LABC) who received neoadjuvant chemotherapy followed by mastectomy and latissimus dorsi myocutaneous flap
repair.
Methods: A retrospective review of 142 patients with locally advanced breast cancer was selected from 1156 breast
cancer patients in the South and North areas of The Affiliated Calmette Hospital of Kunming Medical University
between May 2008 and December 2018.
Results: All participants (n = 142) were women aged 40–55 years (average age 47.35 ± 0.43 years) who received
neoadjuvant chemotherapy followed by mastectomy and latissimus dorsi flap repair. The median follow-up period
was 16 months (range 12–24 months). For stage of disease, there were 19 cases (13%) in stage IIB, 31 cases (22%)
in stage IIIA, 39 cases (28%) in stage IIIB, and 53 cases (37%) in stage IIIC, which were statistically significant with the
physical condition of patients (≤ 0.001). Neoadjuvant chemotherapy was administered to shrink the tumors, and
an average tumor size decrease from 10.05 ± 1.59 cm × (8.07 ± 1.54) cm to 6.11 ± 1.72 cm × (3.91 ± 1.52) cm (P <
0.001) was considered statistically significant. A t test was used for the ECOG score statistics, and the results showed
that the scores were statistically significant (≤ 0.001) before and after neoadjuvant chemotherapy and after surgery.
Conclusions: Neoadjuvant chemotherapy is an accepted treatment option for patients with locally advanced breast
cancer, and the use of a latissimus dorsi musculocutaneous flap for post-mastectomy reconstruction may improve the
patients’ physical condition. Our results indicated that this strategy was safe and feasible.
Keywords: Breast cancer, Neoadjuvant chemotherapy, Latissimus dorsi musculocutaneous flap, Reconstruction,
Modified radical mastectomy, Defect repair
Introduction
It is estimated that there were approximately 18.1 million new cancer cases worldwide in 2018, among which
2.1 million were breast cancer cases (11.6%). Breast
cancer accounts for 24.2% of new cancer cases in 8.6
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million women, ranking first among the cancers affecting women worldwide [1]. The incidence of breast cancer
at all ages increases with income; however, the mortality
rate from breast cancer is relatively high among women
in the poorest countries [2]. In Yunnan Province, China,
female breast cancer accounts for 14.60% of all malignant
tumors, ranking first among female malignant tumors,
and the mortality rate accounts for 6.48% of malignant
tumors, ranking fifth among female malignant tumors.
According to the multicenter breast disease survey in
Yunnan, China, only 33.3% of patients had stage I, 49.2%
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of patients had stage II, 15.8% of patients had stage III,
and 1.7% of patients had stage IV [3]. Thus, stage III
and stage IV breast cancer patients still account for a
large proportion. For the treatment of patients with
LABC, there is still no common expert consensus, which
requires clinicians to constantly explore the best treatment methods. LABC can be accompanied by ulceration
and skin invasion, which seriously affects the patients’
quality of life (e.g., because of pain, unpleasant odors,
and the need to frequently change the wound dressings)
[4]. Unfortunately, this situation is difficult to manage
effectively. Immediate breast reconstruction for T1–T2
tumors is generally considered safe and feasible [5]. However, the safety of immediate breast reconstruction for
LABC remains the focus of much discussion [6]. Previous
studies have demonstrated that chemotherapy and radiotherapy are preferred for patients with locally advanced
breast cancer, and surgery is not the first choice [7].
At our center, we treated patients with locally advanced
breast cancer using neoadjuvant chemotherapy followed by modified radical mastectomy and used latissimus dorsi musculocutaneous flaps to repair the resulting
defects. Therefore, we aimed to examine the outcomes of
this approach and share our experience. The objective of
our study was to describe the clinical outcome and physical condition of patients with locally advanced breast
cancer (LABC) who received neoadjuvant chemotherapy
followed by mastectomy and latissimus dorsi myocutaneous flap repair.

Material and methods
Study sample

A total of 142 patients with locally advanced breast cancer were selected from 1156 breast cancer patients in
the South and North areas of The Affiliated Calmette
Hospital of Kunming Medical University between May
2008 and December 2018. All patients were assessed for
treatment at the BCCA oncology assessment (including
history, clinical examination, mammography, chest CT,
laboratory examination, hepatobiliary, splenopancreatic ultrasound, and lung function) [8]. According to the
AJCC classifications (8th edition), LABC is a category
of breast cancer that includes T3, T4, any N2, or any N3
cases in TNM stage, from stage IIB to IIIC (including
inflammatory breast cancer with no distant metastasis)
[9]. Patients with inflammatory breast cancer, recurrence
after breast-conserving surgery, and palliative care intentions were included. Some patients had pectoralis major
muscle and skin invasion and ulceration and underwent
neoadjuvant chemotherapy, and the maximum diameter of the tumor was reduced ≥ 30% (achieved a partial
response, PR) before undergoing modified radical mastectomy [10]. Immediately after resection, a latissimus
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dorsi musculocutaneous flap was applied to the related
defect. This retrospective study evaluated the patients’
outcomes and physical condition.
Ethics statement

This research was conducted ethically in accordance with
the tenets of the Declaration of Helsinki. The study protocol was approved by the Medical Ethics Committee of
The Affiliated Calmette Hospital of Kunming Medical
University (Document Number: 2019-02). All patients
were delabelled.
Chemotherapy

All patients received hollow needle biopsy before neoadjuvant chemotherapy and were pathologically confirmed
as malignant breast tumors. Based on the National Comprehensive Cancer Network guidelines [4], all patients
underwent 4–6 cycles of neoadjuvant treatment with
anthracycline combined with taxane chemotherapy,
including TEC, EC-T, or TAC (cyclophosphamide,
600 mg/m2 intravenously on day 1, epirubicin 70 mg/
m2 intravenously on day 1, and Taxol 90 mg/m2 intravenously on day 2); each interval lasted for 21 days. All
patients completed six and four preoperative cycles,
respectively. Among them, 48 (33.8%) received TEC
chemotherapy, 86 (60.6%) received EC-T, and 8 (5.6%)
received TAC. After the end of neoadjuvant chemotherapy, the maximum tumor diameter of all patients was
reduced ≥ 30% (achieved a partial response, PR) [10].
All patients received corresponding adjuvant treatment
(endocrine therapy, trastuzumab treatment) after chemotherapy and surgery.
Preoperative evaluations

Ulcer secretions were submitted for bacterial culture,
and anti-inflammatory treatment was provided for 3–5
days when local inflammation was obvious. Blood flow in
the ipsilateral thoracic dorsal artery was examined using
a Doppler flow detector (SIEMENS ACUSON X150),
which revealed normal blood flow for all patients. After
4–6 cycles of chemotherapy, the tumor sizes decreased,
bleeding decreased, and the wounds exhibited cleaner
surfaces. Physical condition was assessed according
to the status score proposed by the Eastern Oncology
Cooperative Group [11], with a score of ≤ 2 indicating
that surgery could be tolerated. The patients also exhibited improvements in their general condition, which
made them able to tolerate surgical treatment.
Surgical treatment

The first step involved resection with a 1–2-cm margin
around the ulcers and any surrounding skin lesions. The
flap was separated to preserve the subdermal vascular
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network and adipose tissue. High-frequency electrotomy was used to lift and separate the breast tissue from
the medial sternal edge, and the glandular tissue was
removed with the pectoralis major fascia below the
tumor and the pectoralis major invaded by the tumor
(the pectoralis major was left uninvaded) from the
top down (parallel to the pectoralis major fibers). The
ipsilateral axillary lymph nodes were dissected, similar to the modified radical mastectomy. Keep the long
thoracic nerve, thoracic dorsal nerve, and subscapular vessels. The excised tissue was immediately sent to
the pathology laboratory for a rapid examination of the
frozen section. After confirming that the margins were
free of tumor cells, the defect size and shape were considered to design and elevate an ipsilateral latissimus
dorsi musculocutaneous flap, which was then transferred to the defect. The flap was designed to be 1–2
cm longer and wider than the defect, with the pedicle
length determined based on the distance between the
wound surface and the latissimus dorsi musculocutaneous flap. Patients were changed from supine position to lateral position for secondary disinfection. The
latissimus dorsi flap was opened from the defect area to
the axilla. The skin and superficial fascia were cut, and
the deep adipose tissue beneath the fascia was lifted
together with the latissimus dorsi to form a large tissue, and the fibrous connection between the serratus
anterior and the latissimus dorsi was cut. Protect the
vascular nerve pedicle. The flap was transferred to the
wound’s surface while avoiding torsion on the pedicle
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during the transfer and excessive tension during suturing [12]. The third step involved the primary closure
of the donor-site defect, although larger defects were
repaired using a medium-thickness skin graft. Vacuum
drainage tubes were placed in the chest wall and the
ipsilateral axilla, with daily monitoring of the drainage volume. When the drainage flow is less than 20 ml
drainage tube (Fig. 1), the flap’s blood supply was monitored daily, and the dressings were changed every other
day. Antibiotic treatment was provided where necessary
based on the results from the preoperative wound bacterial cultures. A total of 137 patients underwent postoperative radiotherapy; ER- and PR-positive patients
received endocrine therapy, and 47 HER-2-positive
patients received trastuzumab treatment.
Statistical analysis

To analyze control variables, the relationships between
NACT, surgery, and physical condition were compared
using multivariate variance analysis, and continuous
variables were evaluated using the T test. According to
the literature [13, 14], we analyzed known confounding
factors, including age, BMI, smoking history, menopausal status, etc. In addition, stage and grade were investigated based on clinical experience, and this analysis
allows for a more accurate comparison. Statistical analysis was performed using SPSS 25.0 for Windows statistics program (IBM Corp, Armonk, NY), and P values
less than 0.05 indicated significant differences.

Fig. 1 Reconstruction of latissimus dorsi myocutaneous flap after neoadjuvant chemotherapy for locally advanced breast cancer
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Results
A total of 142 patients with locally advanced breast
cancer were selected from 1156 breast cancer patients
between May 2008 and December 2018. The patient
demographic and tumor characteristics of the patients
are shown in Table 1. All participants (n = 142) were
women aged 40–55 years (average age 47.35 ± 0.43
years). The median follow-up period was 16 months
(range 12–24 months). Among the pathological types
of all patients, 138 cases (97%) were infiltrating ductal
carcinoma, and 4 cases (3%) were inflammatory. The
molecular subtyping in these 142 cases was the luminal A (ER+, PR+, HER2−) subtype in 38 cases (26.8%),
the luminal B (ER+, PR+, HER2+) subtype in 52 cases
(36.6%), HER-2 overexpression in 21 cases (14.8%), and
triple negative in 31 cases (21.8%). There were 106 cases
(75%) involving skin and 53 cases (37%) involving pectoralis major. Related confounders, including age, BMI,
smoking history, and menopausal status, were not statistically significant in this study (≥ 0.05). Since the grades
of locally advanced breast cancer are all T3 and T4 cases,
these cases were selected in this study. There were 36
(25%) cases with tumor grade T3 and 106 (75%) cases
with tumor grade T4, which was statistically significant
with physical condition after neoadjuvant chemotherapy
and surgery (≤ 0.001). Regarding the stage of the disease,
there were 19 cases (13%) in stage IIB, 31 cases (22%)
in stage IIIA, 39 cases (28%) in stage IIIB, and 53 cases
(37%) in stage IIIC, which were statistically significant
with the physical condition of patients (≤ 0.001).
All participants had an average tumor size of (10.05 ±
1.59) cm × (8.07 ± 1.54) cm (maximum 15.3 cm × 12.6
cm, minimum 8.0 cm × 6.5 cm). All patients underwent 4–6 cycles of neoadjuvant treatment with anthracycline combined with taxane chemotherapy, including
TEC, EC-T, or TAC, each interval lasted for 21 days.
All patients completed six and four preoperative cycles,
respectively, achieved a partial response. Therefore, 4–6
courses of neoadjuvant chemotherapy were administered
to shrink the tumors, bleeding decreased and an average tumor size decrease from 10.05 ± 1.59 cm × (8.07 ±
1.54) cm to 6.11 ± 1.72 cm × (3.91 ± 1.52) cm (P < 0.001)
was considered statistically significant (Table 2). Physical
condition ECOG score of ≤ 2 was indicating that surgery
could be tolerated. All 137 patients underwent modified
radical mastectomy and latissimus dorsi musculocutaneous flap transfer to repair the defect (Table 2). There
were 2 cases (1.46%) had partial necrosis in the suture
area at the edge of the flap. It was considered that excessive suture tension caused daily dressing change and scar
healing three weeks later. And 8 cases (5.84%) of seroma
at donor site (Table 3). Negative pressure attraction was
maintained and dressing was changed daily, which healed
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Table 1 Patient and tumor characteristics
Variable

Value

P value

Age (year), median (range)

47.35 ± 3.97 (40–55)

≥ 0.05

Smoking, n (%)
Yes

7(5%)

No

135(95%)

BMI, median (range)
Follow-up (months), median (range)
Menopausal status, n (%)

25.03 ± 2.1(20–32)

16.5 ± 3.73(12–24)

Premenopausal

47(33%)

Post-menopausal

95(67%)

Stage of disease, n (%)
IIB

19(13%)

IIIA

31(22%)

IIIB

39(28%)

IIIC

53(37%)

Tumor classification, n (%)
T1

0

T2

0

T3

36(25%)

T4

106(75%)

Lymph node status, n (%)
N0

0

N1

48(34%)

N2/N3

94(66%)

ER, PR status at initial diagnosis, n (%)
Positive

90(63.4%)

Negative

52(33.6%)

HER-2 status at initial diagnosis
Positive

41(28.9%)

Negative

101(71.1%)

Surgical margin status, n (%)
Positive

2(1%)

Negative

140(99%)

≥ 0.05

≥ 0.05

≥ 0.05
≥ 0.05

≤ 0.05

≤ 0.001

≤ 0.05

≥ 0.05

≥ 0.05

≥ 0.05

Skin invasion and ulceration, n (%)
Yes

106(75%)

No

36(25%)

Pectoralis major
Yes

53(37%)

No

89(63%)

Histological type, n (%)
Infiltrating ductal carcinoma

138(97%)

Inflammatory

4(3%)

Molecular subtyping, n (%)
Luminal A

38(26.8%)

Luminal B

52(36.6%)

Triplenegative

31(21.8%)

HER-2 overexpression

21(14.8%)

≤ 0.05
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Case (n)
Prechemotherapy

142

Post-chemotherapy

142

Post-operation
P
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Table 4 Treatment characteristics



Average tumor size (cm × cm)

Treatment, n = 142

(10.05 ± 1.59) cm × (8.07 ± 1.54) cm

NACT, n (%)

Value

P value

142

≤ 0.001

(6.11 ± 1.72) cm × (3.91 ± 1.52) cm

TEC

48 (33.8%)

0

EC-T

86 (60.6%)

< 0.001

TAC

8 (5.6%)

Endocrine therapy, n (%)

spontaneously 2 weeks later. Endocrine therapy was
given to 90 ER- and PR-positive patients (63.4%). Twentyeight patients with positive HER-2 received trastuzumab
treatment voluntarily (19.7%).The median follow-up
period was 16 months (range 12–24 months), with 3
patients developing pulmonary metastasis at 14 months
after surgery. None of the patients who received chemotherapy and surgery (n = 137) died during a follow-up
period of 12 to 24 months (median follow-up period was
16 months). However, 5 patients who received neoadjuvant chemotherapy refused surgery and died during the
follow-up period (Table 4) (Fig. 2).
The physical condition of the patients was scored
according to the Eastern Oncology Cooperative Group
(ECOG) (Tables 5 and 6) [11]. The scores of these patients
were all 2–3 points; the T test was used for statistics, and
the results showed that the scores were statistically significant (P ≤ 0.001) before and after neoadjuvant chemotherapy and after surgery. This indicates that neoadjuvant
chemotherapy and surgery have significantly improved
the physical condition of patients. This is especially true
in patients with skin invasion and ulceration.

Discussion
At present, neoadjuvant chemotherapy has become
the standard treatment mode for patients with locally
advanced breast cancer. Studies of NSABP-B18 and
B-27 [15, 16] showed that neoadjuvant chemotherapy
can increase the chance of breast-conserving surgery

Yes

90 (63.4%)

No

52 (36.6%)

Trastuzumab treatment, n (%)
Yes

28 (19.7%)

No

114 (80.3%)

Surgical, n (%)

137 (96.5%)

Rejection surgery, n

5

Death, n

5

Survival, n

137

≥ 0.05

≥ 0.05

≤ 0.001
≤ 0.001

for breast cancer, improve the quality of life of patients,
improve disease-free survival and overall survival of
patients, and improve the prognosis of patients. Anthracycline and taxane chemotherapeutic agents have long
been the basis of adjuvant chemotherapy for breast
cancer patients and are equally important in preoperative chemotherapy. The study [17] showed that the
TEC regimen was superior to the FEC regimen in terms
of the overall response rate and PCR in neoadjuvant
chemotherapy, with statistically significant differences.
Therefore, the TEC (TAC) regimen was selected for preoperative neoadjuvant chemotherapy in our center.
Neoadjuvant chemotherapy is also widely accepted
for managing locally advanced breast cancer, which
often allows the patient to undergo subsequent surgical treatment. For example, neoadjuvant chemotherapy using doxorubicin and cyclophosphamide allowed
surgery in 84% of patients with locally advanced
breast cancer that was initially considered inoperable

Table 3 Complications
Surgery after NAC
N = 137

NAC without surgery
N=5

Complications

Partial flap necrosis

2(1.46%)

–

n, (%)

Infection

0

–

Seroma

8(5.84%)

–

Bleeding

0

–

Total

10(7.3%)

5(3.5%)

Recurrences

Local recurrences

0

5(3.5%)

n, (%)

Metastasis

3(2.19%)

5(3.5%)

Dead n, (%)
NAC neoadjuvant chemotherapy

5(3.5%)

p value

≤ 0.001

≤ 0.001

≤ 0.001

≤ 0.001
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Fig. 2 Neoadjuvant chemotherapy for locally advanced breast cancer

Table 5 Physical condition (ECOG)
Prechemotherapy

Post-chemotherapy

Post-operation

n = 137
1.5

III A

1.77

III B

2.36 ± 0.67

III C

±

0.45
0.26

2.78 ± 0.34

Skin invasion and ulceration
Yes
No

P value

n=5

II B

±

Non-operating

3.26 ± 0.57

2.51 ± 0.48

1 ± 0.32

0.48 ± 0.37

≤ 0.001

1.59 ± 0.44

1 ± 0.32

≤ 0.001

1.36 ± 0.32

1.74 ± 0.52
2.14 ± 0.25

1.76 ± 0.31

[18]. In this setting, neoadjuvant chemotherapy typically involves 4–6 cycles, as additional cycles do not
generally increase the therapeutic effect [19]. Therefore, in our study, we chose 4–6 cycles of chemotherapy. According to Choi J, breast pathology complete
response (PCR) was achieved in 105 patients (27.5%)
[20]. This is consistent with our research, 4–6 courses
of neoadjuvant chemotherapy can shrink the tumor
(P < 0.001), reduce bleeding. Furthermore, neoadjuvant chemotherapy has the same efficacy as conventional adjuvant chemotherapy and helps to downstage
the tumor to increase the possibility of less extensive
breast-conserving surgery and the successful implementation of other operations [20]. These effects were
observed in our patients, who experienced reductions
in their wound area and mass size, with downstaging to the point that radical resection was feasible.
There are many regimens for neoadjuvant chemotherapy, although the TEC regimen is considered classic
because it does not have an elevated risk of adverse
reactions and does not significantly affect wound healing [21]. The toxic effects of the TEC regimen mainly
involve leukopenia, hair loss, nausea, and vomiting,
which can be managed using symptomatic treatment.

0.91 ± 0.44
1.32 ± 0.34
1.43 ± 0.42

1.21 ± 0.24

≤ 0.001

≤ 0.001
≤ 0.001

≤ 0.001

These characteristics suggest that the TEC regimen is
safe and feasible in this setting.
According to previous studies [6], the safety of immediate surgery for T4 tumors remains to be proven.
Based on previous studies [22], stage T4 tumors of
breast cancer, especially those associated with skin and
pectoralis major invasion, are considered unsuitable for
immediate surgery and are often excluded from breastconserving surgery. However, chemotherapy or radiotherapy alone cannot completely relieve the patients’
pain and local ulceration or improve their quality of life.
Based on our previous observations and studies, chemotherapy alone can reduce the tumor size and improve
the physical condition of patients, and the ECOG score
of the patient’s physical condition is ≤ 2 (P ≤ 0.001),
which can tolerate surgery.. However, a tumor cannot
be completely eliminated by chemotherapy, patients
still do not achieve tumor-free survival, and the quality
of life still cannot be significantly improved.
Locally advanced breast cancer does not have a clear
definition, although it generally involves a primary
tumor with a diameter of > 5cm (T3), any size of tumor
that has spread to the chest wall or skin (T4), or palpable axillary lymph nodes (stage III) [23]. Patients with
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locally advanced breast cancer often experience pain,
ulceration, bleeding, and other adverse effects, which
contribute to their physiological and psychological
burden. The physical condition of patients was scored
according to the Eastern Oncology Cooperative Group
[11]. The scores of these patients were all 2–3 or 3–4
points.
All patients in this study had LABC with T3 and T4
tumors, some accompanied by skin invasion or ulcers.
Immediate repair is difficult in such cases due to intraoperative trauma and inability to suture the skin after
excision. However, patients at our center may undergo
neoadjuvant chemotherapy, which shrinks the tumor and
the area of ulceration and, thus, a less traumatic mastectomy and a possible immediate repair. We believe that
this approach benefits patients, as it provides the greatest reduction in tumor burden and improves their quality of physical condition (P ≤ 0.001), although it requires
good coordination between the surgeons performing the
modified mastectomy and reconstruction. This technique
also agrees with the current practice of cancer-related
plastic surgery [24], in which the effects of any adjuvant
chemotherapy should be considered when determining
whether the patient is eligible for reconstructive surgery.
Therefore, we assessed the patient’s quality of life and
tumor size before immediate plastic surgery and concluded that the patient could tolerate surgery and that the
transferred latissimus dorsi flap could repair the wound
defect. Reconstruction is generally performed after the
patient has achieved a treatment response, although the
technique and timing must be tailored to the individual
patient.
A large skin incision is needed to achieve a negative
resection margin when treating locally advanced breast
cancer, especially in cases of stage IIIB or IIIC disease
[7]. Thus, wound coverage has become a key issue, as
it is important to provide coverage of extensive chest
wall defects. Unfortunately, a large incision is needed to
achieve a sufficient negative resection margin, and postoperative wound coverage has become a key issue [25].
Conventional skin grafting significantly affects the postoperative appearance and morphology, and these grafts
have a poor tolerance of post-operative radiotherapy
and a risk of serious radiation ulcers [26]. However, flapbased reconstruction is safe for post-operative radiotherapy and is often used to manage radiation ulcers. Masaki
et al. reported a successful case of a large abdominal wall
defect treated by a combined serratus anterior and latissimus dorsi musculocutaneous flap [27]. Therefore, an
autologous musculocutaneous flap would be ideal for
reconstruction immediately after breast cancer surgery
[28]. Latissimus dorsi musculocutaneous flaps can be
combined with local flaps as a “combined pedicled flap”
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to repair larger defects in women with large breasts or
breast ptosis [29]. Furthermore, the latissimus dorsi musculocutaneous flap is mainly supplied by the subscapular
and thoracodorsal arteries, which have not been damaged
during radical mastectomy with axillary lymph node dissection [30]. Moreover, that operation is relatively simple,
has minimal effects on the donor region at the shoulder
and the back, and has few serious complications [31].
Long-term results of immediate replacement of volume
with latissimus dorsi musculocutaneous flaps for breast
conserving yielded satisfactory and stable aesthetic
results that remained unchanged over a long period of
time. This option should be considered when indications
for post-mastectomy radiotherapy exist or may exist [32].
Skin-sparing mastectomy (SSM) and immediate breast
reconstruction (IBR) with latissimus dorsi flaps are safe
and produce high patient satisfaction [33]. Some surgeons are hesitant to perform immediate breast reconstruction on high-risk patients. According to Dudley CM.
et al. [34], a study of 5318 patients with stages II and III
breast cancer who underwent immediate breast reconstruction compared with unilateral mastectomy showed
similar rates of ipsilateral local recurrence. This provides
the surgeon with an acceptable option. Other studies
have shown that IBR is a safe option for patients with
locally advanced breast cancer without adverse effects on
survival, cancer recurrence, or adjuvant therapy [35].
In our cases, rapid pathological examination was performed to confirm the negative surgical margins. The
results indicated that skin grafting alone would not be
an appropriate option, especially given the limited tolerance of these flaps to radiotherapy [26]. The rectus
abdominis flap is also fairly close to the related defect,
although damage to the blood supply during removal of
the anterior rectus sheath and muscle might compromise
its use in this setting [36]. Furthermore, women may have
undergone previous abdominal procedures (e.g., liposuction or plastic surgery), which would exclude the use
of transverse rectus abdominis myocutaneous and deep
inferior epigastric perforator flaps for breast reconstruction [37]. Therefore, the latissimus dorsi musculocutaneous flap is an ideal choice for repairing the defect left by
radical mastectomy [38].
Radical mastectomy is ideal when there is no distant
metastasis in cases of locally advanced breast cancer,
although surgery should still aim to minimize the tumor
burden even in cases where radical resection is not possible. In these cases, surgery helps prolong the patients’
lives and improves their quality of life [39]. Latissimus dorsi musculocutaneous flaps have advantages in
this case. According to an analysis of short-term and
long-term outcomes of breast reconstruction surgery
immediately following neoadjuvant chemotherapy in
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Table 6 Core tip
Treatment
Chemotherapy

Surgery

Procedure

Aim

Four to six
course of treatment

TEC

The tumor wound was reduced and blood supply
was reduced.
ECOG score ≤ 3

Preoperative

The blood supply of the flap was investigated by
ultrasound Doppler.
Remove ulcer secretions for bacterial culture.
According to the results of bacterial culture, sensitive
antibiotics were selected.

Intraoperative

The excised tissue was sent for pathological and
cryogenic examination.
Try to achieve negative margin.
The latissimus dorsi flap was designed according to
the scope of resection.
Donor site suture, cannot suture skin graft.

Post-operation

Antibiotics were given according to the results of
preoperative bacterial culture.
Continuous negative pressure drainage, drainage
liquid less than 20 ml, remove the drainage tube.

EC-T
TAC

Radiotherapy

Patients with lymph node metastasis were treated
with radiotherapy in stage III and IV.

Endocrinotherapy

ER, PR-positive patients

Trastuzumab treatment

Patients with positive HER-2

Excise tumor, repair defect and improve patient’s
physical condition..

Reduce local tumor recurrence, reduce distant
metastasis.

1135 patients with IBR and NAC, the valuation of complications showed that there were no cases of total flap
necrosis, 2 cases of partial flap necrosis, 1 case of wound
infection, and only 1 case requiring delay of followup treatment due to partial flap necrosis. A long-term
assessment showed no local recurrence, but distant
metastasis was observed in 4 cases, and 3 patients died
[40]. This statistical result is basically consistent with our
research results. Therefore, we believe that our study is
safe and effective and can improve the quality of life of
patients.
Our study had some limitations. Specifically, its sample
size was small, and it was a short-term study without a
control group. Further prospective studies are needed.
Long-term observation and analysis are required to
assess overall survival.
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strategy.
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