
MOLECULAR AND CLINICAL ONCOLOGY  14:  49,  2021

Abstract. At our institution (Tokyo Medical and Dental 
University, Medical Hospital), latissimus dorsi flap (LD flap) 
reconstruction without a prosthetic implant is a popular 
surgical strategy following total mastectomy in patients with 
breast cancer. The LD flap, especially the extended LD flap, 
is usually rotated anteriorly through the axilla. However, if 
future additional surgery is required for axillary recurrence 
after LD flap reconstruction, the flap interferes with the visual 
field, making the surgical procedure more difficult. Because 
cases of axillary lymph node recurrence alone are rare, to 
the best of our knowledge, no paper has reported in detail on 
the technique and course of lymph node recurrence after LD 
flap reconstruction. The present study describes two cases of 
successful axillary lymph node dissection without sacrificing 
the flap for breast cancer recurrence after LD flap reconstruc‑
tion. A brief analysis of immediate breast reconstruction with 
an LD flap performed in patients with breast cancer at our 
institution is also reported.

Introduction

Breast reconstruction after total mastectomy provides 
important psychosocial and quality of life benefits (1). The 
incidence of breast reconstruction is gradually increasing in 
most developed countries and there are many types of recon‑
struction methods. Among them, latissimus dorsi (LD) flap 
reconstruction without a prosthetic implant is very popular in 
Japan and at our institution. Since Asian breast cancer patients 
generally have small to moderately‑sized breasts, the LD 

flap provides a natural feel and appearance postoperatively. 
The LD flap is rotated anteriorly through the axillary cavity 
while preserving the thoracodorsal bundle. It is a relatively 
easy procedure because it does not require vascular anasto‑
mosis. Additionally, LD flap reconstruction reportedly tends 
to have fewer complications than other autologous tissue 
reconstructions  (2). However, because the reconstruction 
involves anatomical changes, future locoregional recurrence 
requiring radical surgery can be challenging. Especially in 
the case of axillary recurrence in patients with an LD flap, 
passage of the flap through the axilla might interfere with the 
operation, since it requires careful dissection to preserve the 
axillary vein, thoracodorsal bundle and long thoracic nerve, in 
a limited surgical field. Because cases of axillary lymph node 
recurrence alone are rare, no paper has ever reported in detail 
on the technique and course about lymph node recurrence 
after LD flap reconstruction. Since we experienced two cases 
of axillary lymph node recurrence in breast cancer patients 
after LD flap reconstruction, we report these cases along with 
a brief summary of patients who underwent immediate LD 
flap reconstruction at our institution.

Materials and methods

Patients. The Institutional Review Board of Tokyo Medical 
and Dental University approved the retrospective review of 
the medical records of patients who had undergone breast 
cancer surgery with immediate LD flap reconstruction from 
February 2005 to December 2018.

Surgical procedure. LD flap reconstruction was mainly 
indicated in Tis/T1/T2 and N0/N1 patients. Nipple sparing 
mastectomy  (NSM) and skin sparing mastectomy  (SSM) 
were indicated in Tis or T1 patients, and total mastectomy 
was performed in T2 patients. Patients who were expected 
to receive radiation therapy, for example, T3 or suspicious 
of multiple lymph node metastasis patients, were not recom‑
mended for breast reconstruction or NSM/SSM. However, the 
surgery was performed even under these conditions if desired 
by the patient, with their understanding and consent, after 
explaining that it was not an indication. Sentinel lymph node 
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biopsy (SNB) was performed in all N0 patients. The sentinel 
lymph nodes were identified using a combination of radioiso‑
tope and dye injection studies. Axillary lymph node dissection 
(ALND) was performed in N+ patients and positive sentinel 
lymph node patients.

The LD flap reconstruction performed at our facility is a 
so‑called extended LD flap reconstruction (3). The extended 
LD flap, which is harvested using an oblique skin island design, 
usually ranges from 7 to 9 cm wide. The plane of dissection 
continues along the subcutaneous plane just above the superfi‑
cial fascia. As much fat as possible should be harvested from 
the scapular region and the supra‑iliac region, while avoiding 
division of the thoracodorsal nerve to prevent postoperative 
muscle atrophy. The humeral attachment of the LD muscle is 
preserved to prevent tension on the vascular pedicle. The flap 
is rotated and passed under a skin tunnel to the mastectomy 
site.

Statistical analysis. In this study, locoregional recurrence was 
defined as recurrence of breast cancer in ipsilateral regional 
lymph nodes or in the skin or subcutaneous tissue of the 
ipsilateral chest wall. Locoregional and distant recurrence 
were confirmed by biopsy or imaging. The follow‑up period 
commenced on the day of final surgery and ended with any 
type of recurrence (event), death (censored), or on the day of 
last follow‑up (censored). We calculated the mean duration 
of survival using the Kaplan‑Meier method. All statistical 
analyses were performed using EZR software, which is 
a modified version of R Commander designed for statis‑
tical functions frequently used in biostatistics (4) (Saitama 
Medical Center, Jichi Medical University, http://www.jichi.
ac.jp/saitama‑sct/SaitamaHP.files/statmed.html), and a 
graphic user interface for R (The R Foundation for Statistical 
Computing).

Results

Characteristics of patients and recurrence-free survival. The 
characteristics of patients who underwent LD flap reconstruc‑
tion at our institute are summarized in Table I. We performed 
immediate LD flap reconstruction in 72 breast cancer patients 
who were followed up for a median period of 84 months 
(11‑158 months). The primary tumor was pTis in 24%, pT1 
in 47%, pT2 in 26%, and pT3 in 3% of the patients. Regional 
lymph nodes were pn0 in 81%, pN1 in 12%, pN2 in 3%, pN3 
in 1%, and pNX in 3%. The breast resection procedures 
performed were total mastectomy (11%), SSM (68%), and 
NSM (21%). The axillary operations were SNB alone (65%), 
ALND (19%), and SNB+ALND (13%). The remaining 3% of 
patients did not undergo axillary surgery. Post‑mastectomy 
radiation therapy was administered in only 3% of the patients, 
while 26% of patients received systemic chemotherapy. Local 
recurrence in the skin/chest wall and regional lymph node 
recurrence occurred in two patients (2.8%) each. Distant 
recurrence occurred in six patients (8%). The 5‑year and the 
7‑year recurrence-free survival rate was 94.0 and 89.5% each 
(Fig. 1). Both regional lymph node recurrences were level 
axillary lymph node recurrences. The course of treatment for 
these axillary lymph node recurrences is described in the next 
section.

Case 1. A 67‑year‑old woman who was diagnosed with 
T1cN0M0 breast cancer (Luminal A type) underwent total 
mastectomy and SNB. Since the SN showed no metastasis, 
axillary lymph node dissection was omitted. Immediate 
breast reconstruction with an LD f lap was simultane‑
ously performed. Three years after the surgery, regular 
postoperative ultrasonography  (US) follow‑up during 
hormonal therapy showed axillary lymph node enlargement. 
US‑guided fine‑needle aspiration cytology (FNAC) of the 
axilla was positive for malignancy. CT showed swelling 
of a lymph node behind the LD flap (Fig. 2). Since there 
was no metastasis to other organs, axillary lymph node 
dissection was performed. The intraoperative findings are 
shown in Fig. 3. The skin was incised along the anterior 
axillary line, as in the first surgery. When the LD muscle 
was retracted caudally, the enlarged lymph node could be 
identified. The axillary vein was carefully preserved when 

Figure 2. Enhanced CT showing an enlarged axillary lymph node (white 
arrow) behind the latissimus dorsi flap.

Figure 1. Recurrence‑free survival following immediate LD flap reconstruc‑
tion. Immediate LD flap reconstruction was performed in 72 patients with 
breast cancer who were followed up for a median period of 84 months. The 5‑ 
and 7‑year recurrence‑free survival rates were 94.0 and 89.5%, respectively. 
LD, latissimus dorsi.
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cutting along the side of the pectoralis major and minor 
muscles. The thoracodorsal bundle was also identified and 
preserved. The surgical field was, however, very limited, 
because the LD muscle passed through the caudal part of the 
field, increasing the level of difficulty of the procedure. The 
patient's postoperative course was uneventful. Pathological 
evaluation revealed metastasis in only one of the 14 resected 
lymph nodes. The preoperative endocrine treatment regimen 

was continued postoperatively as adjuvant therapy. The 
patient is currently alive and free of disease 14 months after 
the recurrence.

Case 2. Case 2 was a 55‑year‑old woman who had previously 
undergone total mastectomy and SNB for stage I (T1N0M0 
Luminal A type) breast cancer, at which time there was no 
metastasis in the SN. Immediate breast reconstruction with 
an LD flap was also performed. Three years after the opera‑
tion, routine follow‑up US showed lymph node enlargement 
in the axilla. FNAC was positive for malignancy. Since 
there was no metastasis at other sites, axillary dissection 
was performed. As in case 1, an enlarged lymph node was 
recognized behind the LD muscle passing through the 
axilla. As in case 1, the thoracodorsal vein was identified 
and preserved, although the surgical field was very limited 
(Fig. 4). Pathological evaluation indicated metastasis in only 
one lymph node, with extra‑nodal extension to 11 lymph 
nodes. Radiation therapy with a total of 50 Gy was given to 
the chest wall and supraclavicular region. Endocrine therapy 
was switched from tamoxifen to aromatase inhibitors. The 
patient is currently alive and free of disease 13 months after 
recurrence.

Discussion

Many patients who undergo mastectomy are interested in breast 
reconstruction after the initial treatment (4). Reconstruction 
has been shown to improve the patient's ability to overcome 
the psychological trauma in the wake of the primary diagnosis 
and treatment (5).

Our institution promotes autologous reconstruction 
because of the very good aesthetic results obtained, while 
offering a better tolerance to radiotherapy than prosthetic 
reconstruction  (6,7). However, autologous reconstruction 
has the disadvantage that the procedure is more complicated 
than prosthetic reconstruction. In several types of autologous 
reconstructions, creation of an LD flap is regarded as a 
relatively safe procedure, because it requires no microsur‑
gical skills (2). Since this procedure is particularly suitable 
for Asians with low breast volume, the number of such proce‑
dures being performed is increasing year by year. However, 
since the LD flap usually passes through the axillary cavity, 
the concern is that if regional lymph node recurrence occurs, 
it will make subsequent surgery more difficult than usual. It 
is necessary to preserve the thoracodorsal bundle and pedicle 
to avoid atrophy of the LD flap, which requires careful 
dissection in a narrow surgical field. We experienced two 
such cases, both of which had a good postoperative course. 
In these two cases, the enlarged lymph node was behind the 
LD muscle passing through the axilla. Axillary dissection 
could be performed by retracting the flap caudally. Although 
the dissection proceeded as normal, it was noted that the 
thoracic neurovascular bundle was more anteriorly shifted 
than normal in both cases.

The humeral attachment is not resected during LD flap 
reconstruction at our institution. If the humeral attachment is 
resected at the time of reconstruction, the axillary field of view 
is no longer an issue. If it is difficult to secure the visual field 
at the time of dissection, as in this case, the LD flap can be 

Table I. Characteristics of patients (n=72) who underwent 
mastectomy with latissimus dorsi flap reconstruction for 
breast cancer at our institution (Tokyo Medical and Dental 
University, Medical Hospital).

Characteristics	 Value

Mean age, years (range)	 46 (28‑74)
pT, n (%)
  Tis	 17 (24)
  T1	 34 (47)
  T2	 19 (26)
  T3	 2 (3)
pN, n (%)
  pN0	 58 (81)
  pN1	 9 (12)
  pN2	 2 (3)
  pN3	 1 (1)
  pNX	 2 (3)
TM/SSM/NSM, n (%)
  TM	 8 (11)
  SSM	 49 (68)
  NSM	 15 (21)
SNB/Ax, n (%)
  SNB	 47 (65)
  SNB+Ax	 9 (13)
  Ax	 14 (19)
  No surgery	 2 (3)
PMRT, n (%)
  Yes	 2 (3)
  No	 70 (97)
Chemotherapy, n (%)
  Yes	 19 (26)
  No	 53 (74)
Recurrence, n (%)
  Local	 2 (3)
  Regional	 2 (3)
  No	 68 (94)
Distant recurrence, n (%)
  Yes	 6 (8)
  No	 66 (92)

TM, total mastectomy; SSM, skin sparing mastectomy; NSM, nipple 
sparing mastectomy; SNB, sentinel lymph node biopsy; Ax, axillary 
lymph node dissection; PMRT, post mastectomy radiation therapy.
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resected, but considering the possibility of muscle atrophy, we 
believe it is better to preserve the flap as far as possible.

In both our cases, only one lymph node was enlarged, 
without involvement of the surrounding blood vessels or 
nerves. Since resection of the flap is likely to be necessary 
in cases with many metastatic lymph nodes adherent to one 
another or to other structures, breast cancer patients with LD 
flap reconstruction should be carefully followed to detect local 
recurrence at an early stage.

In the review of previous cases of immediate LD 
reconstruction following breast cancer surgery performed at 
our hospital, the two cases (2.8%) that had axillary recurrence 
were SNB‑negative at the time of the first surgery. Distant 
recurrence occurred in 6 patients (8%). The 5‑year and the 
7‑year recurrence-free survival rate was 94.0 and 89.5% each. 

Previous reports have reported a 5‑year DFS of 85‑92% in cases 
of mastectomy alone without reconstruction, 90‑95% in cases 
of reconstruction (8‑12). This is largely consistent with our 
study. The incidence of axillary recurrence in SNB‑negative 
breast cancer patients is reportedly 0.5‑1% (13‑16). This data 
is almost the same as our own, although, since the number of 
our cases was small, we need to accumulate more cases in the 
future. Due to the low rate of axillary recurrence in patients 
with negative sentinel lymph nodes, there are not many reports 
on predictive factors for axillary recurrence. Previously 
reported cases have pointed to young age and omission of 
irradiation as predictors of axillary lymph node recurrence in 
sentinel node‑negative breast cancers (17,18). Neither of these 
factors were present in our two cases. However, even with SNB 
with dye and radioisotope injection, as in our institution, axil‑
lary recurrence is sometimes unavoidable. If axillary lymph 
node recurrence is detected early, as in our cases, the foci of 
recurrence can be resected early, while preserving the LD 
flap. Hence, it is important to keep in mind the possibility of 
axillary lymph node recurrence during surveillance after LD 
flap reconstruction following breast cancer surgery.

In conclusion, we experienced two cases of axillary 
lymph node dissection in LD flap reconstruction patients. 
It should be noted that if a second surgery is required after 
LD flap reconstruction following breast cancer surgery, the 
field of view is significantly narrowed by the LD flap, and 
the thoracodorsal bundle is anteriorly displaced as compared 
to normal. In patients who undergo LD flap reconstruction, 
careful postoperative follow‑up is necessary to detect axillary 
lymph node recurrence at an early stage, to minimize surgical 
difficulty.
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