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Immediate Partial Breast Reconstruction with
Endoscopic Latissimus Dorsi Muscle Flap Harvest
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Currently, breast conservation therapy is commonly performed for the treatment
of early breast cancer. Depending on the volume excised, patients may require volume re-
placement, even in cases of partial mastectomy. The use of the latissimus dorsi muscle is the
standard method, but this procedure leaves an unfavorable scar on the donor site. We used an
endoscope for latissimus dorsi harvesting to minimize the incision, thus reducing postoperative
scars.

Ten patients who underwent partial mastectomy and immediate partial breast
reconstruction with endoscopic latissimus dorsi muscle flap harvest were reviewed retrospec-
tively. The total operation time, hospital stay, and complications were reviewed. Postoperative
scarring, overall shape of the reconstructed breast, and donor site deformity were assessed
using a 10-point scale.

In the mean follow-up of 11 weeks, no tumor recurrence was reported. The mean
operation time was 294.5 (+38.2) minutes. The postoperative hospital stay was 11.4 days.
Donor site seroma was reported in four cases and managed by office aspiration and com-
pressive dressing. Postoperative scarring, donor site deformity, and the overall shape of the
neobreast were acceptable, scoring above 7.

Replacement of 20% to 40% of breast volume in the upper and the lower outer
quadrants with a latissimus dorsi muscle flap by using endoscopic harvesting is a good alter-
native reconstruction technique after partial mastectomy. Short incision benefits from a very
acceptable postoperative scar, less pain, and early upper extremity movement.
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Improvement of diagnostic techniques and widespread breast
cancer screening campaigns have made early detection of breast
cancer possible [1]. Partial mastectomy followed by radiation
therapy is usually recommended for patients with early-stage

breast cancer with an operable locoregional tumor. This is re-

ferred to as breast conservation therapy. Depending on the vol-
ume excised, significant contour deformities could occur. To
compensate for the deformity, volume displacement or volume
replacement could be considered for optimal cosmetic results
[2,3]. For Koreans, whose breast volume is usually small to
moderate [4], which implies a high tumor to breast ratio, the

volume replacement procedure is more commonly performed
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than volume displacement in order to match the opposite breast
[2]. The use of the latissimus dorsi muscle flap is the standard
method for replacement [3,5]. Although this flap is reliable and
its elevation is technically straightforward, it has one drawback—
this surgery leaves a long horizontal scar on the donor site. Ad-
ams et al. [6] reported that 22% of the patients who underwent
a transfer of the latissimus dorsi muscle for unilateral breast re-
construction rated their scar as unacceptable. To maximize the
cosmetic satisfaction, a minimally invasive harvest technique
has been devised. In Japan in 1995, video-assisted skin-sparing
partial mastectomy and immediate reconstruction with a latissi-
mus dorsi pure muscle flap was introduced. In 1997, Cho et al.
[7] reported a free latissimus dorsi muscle transfer with an en-
doscope. In 2007, Missana and Pomel [S] reported endoscopic
harvesting of the latissimus dorsi muscle for immediate breast
reconstruction after a skin-sparing mastectomy. Some surgeons
have introduced flap harvesting through a short incision with-
out an endoscope [8]. Further, in 2012, a robotic latissimus
dorsi muscle harvest technique was reported [9]. All of them
appear to offer an oncologically safe method with high patient
satisfaction. However, despite the increasing popularity of breast
conservation therapy, there are only few reports on immediate
partial breast reconstruction with a partial latissimus dorsi mus-
cle flap harvested using an endoscope. In this study, we present
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our experience of ten patients who underwent immediate par-
tial breast reconstruction with an endoscope-assisted latissimus
dorsi muscle flap after partial mastectomy. We reviewed them
and noted the surgical complications and oncological safety.

METHODS

Ten patients were reviewed in this study in the time period of
June 2011 to March 2013. All the tumors were located in the
upper-outer or the lower-outer quadrant, and all of the patients
underwent partial mastectomy by a general surgeon (Fig. 1A).
Intraoperative frozen section analysis for margin assessment and
sentinel lymph nodes was performed in all cases. After partial
mastectomy, while patients remained in a supine position, the
thoracodorsal pedicle was identified and the thoracodorsal
nerve was ligated. The origin and some of the lateral portion of
the latissimus dorsi muscle was dissected via mastectomy and
sentinel lymph node biopsy incisions. Then, in order to deter-
mine the volume needed, laparotomy sponges were packed into
the defect and trimmed off to match the symmetry with the op-
posite breast. Next, the patient’s position was changed to lateral
decubitus with the upper arm on an armrest in a slightly abduct-
ed position. Pediatric Omni-tract retractors (Integra, Plainsboro,
NJ, USA) with a customized curvilinear retractor were placed

Fig. 1. Partial breast reconstruction with endoscopic latissimus dorsi muscle flap harvest

A 41-year-old female with a left lower
quadrant tumor on the left breast. (A) After
partial mastectomy and sentinel lymph
node biopsy. (B) Placement of Endoscopic
instruments. (C) Harvested latissimus dorsi
muscle at a lateral decubitus position and
(D) at a sitting position. (E) Immediately af-
ter partial breast reconstruction at a sittign
position.
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through the mastectomy incision. Only a small incision was
added on the flan for the trocar insertion (Fig. 1B). An endo-
scope (Richard Woolf, Knittlingen, Germany) was introduced
through the main incision site, and further dissection was car-
ried out. First, with the gentle traction of the latissimus dorsi
muscle using Allis clamps, suprafascial dissection was per-
formed between the skin and the latissimus dorsi muscle, fol-
lowed by submuscular dissection using an endoscopic monopo-
lar dissector. After complete dissection above and below the la-
tissimus dorsi muscle, an appropriately sized muscle flap was
designed. Mobilization of the muscular origin and insertion was
done using a harmonic endoscopic scalpel (Harmonic Ace, Eth-
icon, Blue Ash, OH, USA). Negative suction drains were insert-
ed via the trocar insertion site. A flap was inset into the defect
area while the patients were in a sitting position, and closure was
done layer by layer (Fig. 1C-E).

The patients’ body mass index (weight [kg]/height [m*]) was
calculated, and the total operation time was recorded. The post-
operative hospital stay was also recorded, and the postoperative
complications were reviewed with the patients’ medical records.
The postoperative scar was assessed by using the Patient and
Observer Scar Assessment Scale. The patients were asked to re-

cord their score on the patient scale questionnaire of the Patient
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and Observer Scar Assessment Scale 3 months after the opera-
tion. The observer scale was scored using photographs. Each
item of both scales had a 10-point score, with 10 indicating the
worst imaginable scar or sensation and 1 corresponding to the
situation of normal skin. The overall shape of the reconstructed
breast and the donor site deformity were also scored using the
10-point scale, from very dissatisfied to very satisfied in an as-

cending manner.

The mean follow-up period was 11 weeks (3 weeks to 6 months).
The patients were in the age group of 41.2+7.1 years, and their
body mass index was 21.9£2.5 kg/ m?. All the tumors were lo-
cated in the outer quadrant of the breast (Table 1). The nipple-
areolar complex and the overlying skin were preserved during
mastectomy. The intraoperative frozen section analyses of the tu-
mor margin and the sentinel lymph nodes were all negative. The
mean operation time was 294.5 + 38.2 minutes; it became short-
er as the surgeon became more experienced with the procedure.
The mean postoperative hospital stay was 11.4 days (range, 7-16
days). There were no donor site complications such as intraoper-

ative bleeding, postoperative hematoma, or infection, except for

No. Age (yr) BMI (kg/m?) Tumor location Excised tumor (g) Tumor histology
1 42 229 LLQ, Lt. 48 Invasive ductal carcinoma
2 50 22.4 LUQ, Lt. 50 Ductal carcinoma in situ
3 52 26.2 RLQ, Rt. 75 Invasive ductal carcinoma with ductal carcinoma in situ
4 4 219 LLQ, Lt. 46 Ductal carcinoma in situ
5 26 17.5 RUQ, Rt. 50 Invasive ductal carcinoma
6 42 24.6 LuQ, Lt. 82 Invasive lobular carcinoma
7 43 20.0 LUQ, Lt. 100 Invasive ductal carcinoma
8 38 20.5 RUQ, Rt. 100 Invasive ductal carcinoma with ductal carcinoma in situ
9 37 20.4 LuQ, Lt 53 Invasive ductal carcinoma with ductal carcinoma in situ
10 4 22.4 RUQ, Rt 65 Ductal carcinoma in situ

BMI, body mass index; LLQ, left lower quadrant; Lt., left side; RLQ, right lower quadrant; Rt., right side; LUQ, left upper quadrant; RUQ, right upper quadrant.

No Operation time f(_)r Hospital Complications Postoperative
) reconstruction (min) stay (day) radiotherapy (Gy)
1 280 15 Donor site seroma 50.4
2 325 9 None 50.4
3 300 10 None 50.4
4 350 16 Donor site seroma 50.4
5 250 13 Donor site seroma 59.4
6 340 11 Donor site seroma 113.4
7 240 12 None 50.4
8 270 7 None 50.4
9 270 14 None 594
10 320 7 None 50.4
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Fig. 2. Six months after radiation on reconstructed breast
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A 37-year-old female 6 months after immediate partial breast reconstruction with a latissimus dorsi muscle flap harvested using an endoscope
after partial mastectomy (53 g) due to left side left upper quadrant breast cancer. 59.4-Gy radiation therapy followed on the left breast. The vol-
ume was acceptably replaced with only a curvilinear scar on the left breast. (A) Anterior view. (B) Posterior view.

Table 3. The patient and observer scar assessment scale

Items Average score (+ standard deviation)

Patient scale
Pain 114018
ltching 1.3+£0.48
Color 39+094
Stiffness 21+£054
Thickness 21+£054
Irregularity 2.2+0.68
Overall 3.2+0.92

Observer scale
Vascularity 281064
Pigmentation 45+12
Thickness 28+£1.0
Relief 2.4+0.68
Pliability 25+0.7
Surface area 2707
Overall 35%1.1

seroma formation, which developed in four cases (Table 2). This
was managed by office aspiration and compressive dressings at 5
weeks.

Among the postoperative scars, only the one on the mastecto-
my site was easily detectable (Fig. 2). The axillary scar was hid-
den, and the trocar insertion site scar was barely noticeable. The
overall Patient and Observer Scar Assessment Scale score was
3.24£0.92, as recorded by the patients (Table 3), and 3.5+0.7,
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as recorded by the observer (Table 3).

Postoperative radiation of 50.4-113.4 Gy was administered in
all cases (Table 2). After radiation therapy, the reconstructed
breast shrunk slightly, but the final shape was acceptably main-
tained (Fig. 2). The patients scored the overall shape as 8.1+
0.72, and the observer scored it as 7.8 + 0.67, on average. Donor
site deformity was also acceptable, with a score of 7.8 £0.68 by
the patients and 7.4+ 0.60 by the observer (Table 3). During
the follow-up period, no evidence of tumor recurrence was re-
ported.

DISCUSSION

According to the database of the Centers for Disease Control
and Prevention, breast cancer is the most common cancer and
the second most common cause of cancer death among women
of all races. In 2010, nearly 1.5 million people were diagnosed
with breast cancer. The development of diagnostic techniques
and an increased interest in breast cancer have made the early
detection of breast cancer easier. Further, the use of breast con-
servation therapy (partial or segmental mastectomy/lumpecto-
my following adjuvant radiation) for the treatment of early-stage
breast cancer is becoming increasingly popular. In the 2007 re-
port of the National Cancer Institute breast cancer database, the
proportion of breast conservation therapy in breast cancer sur-
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gery has increased from 40% in 1991 to 60% in 2002. Oncoplas-
tic surgery aims to achieve the best cosmetic outcome without
any oncological compromise. In terms of oncological safety, a
randomized study comparing breast conservation surgery with
radical mastectomy for breast cancer shows a similar survival
rate [10-12]. However, tumor removal can produce disfigure-
ment of the breast, commonly leading to the patient’s psycho-
logical vulnerability. The general trend is to reconstruct the de-
fects immediately after mastectomy and before irradiation so as
to avoid surgery on a scarred and contracted breast. As margins
are the main concern for determining the reconstruction timing
(whether immediate or delayed), confirmation of intraoperative
frozen sections is an essential procedure. Preoperative magnetic
resonance imaging would be helpful, as it shows no difference
when compared with the pathological specimen [13].

Unfavorable cosmetic results following breast conservation sur-
gery are related to breast shape, tumor size, tumor location, and
postoperative radiation [12]. Central or lower quadrant tumors
have worse cosmetic results than lumpectomies in other quad-
rants. The tumor to breast ratio is one of the most important fac-
tors when predicting the potential for a poor cosmetic result.

Studies have shown a decline in cosmetic satisfaction for pa-
tients with parenchymal resection [2] greater than 70-100 cm®
or for patients from whom more than 20% of the breast is ex-
cised [12]. Further, traditionally, women with large breasts have
been thought to have increased complications, greater radiation-
induced fibrosis and worse cosmetic outcomes after breast con-
servation therapy [14,15].

To match the opposite breast, volume displacement or re-
placement is considered. The size of the tumor with respect to
the volume of the breast is the deciding factor. For a small to
moderately sized breast, as in most East Asian women [4], the
volume replacement procedure is generally recommended for
reconstruction. This can be performed by local tissue rearrange-
ment or flap surgery depending on the tumor size and location.
Less than 10% of a breast defect on the lateral side can be closed
with local fasciocutaneous flaps. However, patients with large
breast-to-tumor ratios have insufficient residual breast tissue af-
ter partial mastectomy, thus needing non-breast tissue to fill the
defect. The latissimus dorsi muscle flap is now a standard recon-
structive method for those patients [3,5]. The latissimus dorsi
muscle has an excellent blood supply, wide dimensions, and
long pedicle, and muscle harvesting is relatively easy. However,
classic latissimus dorsi muscle harvesting leaves a long horizon-
tal scar on the donor site. An unacceptable scar can detract from
otherwise excellent reconstructive results.

As a response to concerns about the reduction of scarring,

procedures that minimize postoperative scars have gradually be-
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come more popular among reconstructive surgeons. Endoscop-
ic latissimus dorsi harvesting was first reported by Friedlander
and Sundin [16] in 1994 in studies of cadavers. Three years lat-
er, Fine et al. [17] and Cho et al. [7] reported endoscopic har-
vesting of the latissimus dorsi muscle for covering lower limb
defects. The open technique was used for the dissection of the
muscle in the proximal part, and the distal part of the muscle
was dissected with the closed technique by means of endoscopy.
Cho et al. [7] reported that endoscopic harvesting was repro-
ducible and feasible. Missana and Pomel [S] then reported en-
doscopic muscular latissimus dorsi flap harvesting after skin
sparing mastectomy. This method uses a mastectomy incision
and involves making an additional 3-cm vertical incision on the
flank. Following the Japanese development of video-assisted to-
tal mastectomy in 1995, video-assisted breast-conserving sur-
gery is now commonly performed in Japan. It is indicated for
the patients with no skin infiltration. Depending on the tumor
location, a midaxillary or periareolar incision is made. Then
skin-sparing partial mastectomy and simultaneous breast recon-
struction are performed. Some surgeons have introduced flap
harvesting through a short incision without an endoscope. Ac-
cording to their report [8], the lengths of the skin incisions
made in endoscopic techniques are not significantly shorter
than those of the short incision method. In 2012, Selber et al.
[9] reported a robotic latissimus dorsi muscle harvest for three
immediate and two delayed reconstructions after nipple-areola
complex-sparing mastectomies with the advantage of high-reso-
lution and more precise instrumentation.

In this study, we introduced an endoscope-assisted muscle har-
vesting method after partial mastectomy preserving the overly-
ing skin envelope. Unlike the early methods that Fine et al. [17]
and Cho et al. [7] have addressed, the defect site is near the do-
nor site so that the mastectomy incision could be used as the
main incision. A customized retractor is placed via the main inci-
sion and provides a more optimal visual field of the curvilinear
pocket from the anterior chest wall to the midline of the back. A
sentinel lymph node biopsy incision is also used for dissection of
the muscle origin and thoracodorsal pedicle. We dissected the
subcutaneous tissue first for easier submuscular dissection. Only
one incision was added on the flank for trocar insertion. Dissec-
tion was performed with a mixed open and closed technique,
and the muscle attachment was separated with a harmonic en-
doscalpel. Using the harmonic scalpel also helps simplify sub-
muscular dissection. Among the postoperative scars, only the
one on the mastectomy site is easily detectable. The axillary and
trocar insertion site scars are barely noticeable.

To prevent unwanted postoperative animation, we ligated the

thoracodorsal nerve. After radiation therapy, because the latissi-
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mus dorsi muscle is denervated and radiated, the reconstructed
breast displays shrinkage. A previous study reported that dener-
vated flaps atrophy, but shrinkage has also been observed in in-
nervated flaps without a statistically significant difference in the
conventional latissimus dorsi myocutaneous flap [18]. As endo-
scopic partial reconstruction uses the latissimus dorsi muscle
only, we can expect more shrinkage after denervation. Postoper-
ative radiation therapy would result in further volume reduc-
tion. The reconstructed breast should be larger than the desired
size to overcome postoperative asymmetry due to shrinkage of
the radiated side. Further study is needed to determine the ap-
propriate volume of overcorrection.

According to our experience, replacement of 20% to 40% of
breast volume in the upper and lower outer quadrant with a la-
tissimus dorsi muscle flap using endoscopic harvesting is a good
alternative reconstruction technique after partial mastectomy.
As this technique significantly reduces the incision size, less of
the subcutaneous lymphatics and subdermal vascular plexus is
injured, which theoretically leads to less edema, ecchymosis, se-
roma formation, and infection [19]. Guven et al. [20] reported
a total postoperative drainage volume averaging 950 mL, which
is markedly less than those reported in previous standard latissi-
mus dorsi muscle harvesting operations. Patients experience
less pain and may experience easier movement of the ipsilateral
upper extremity of the donor site [21]. A shorter incision re-
quires less nursing care to the wound site and less dressing mate-
rial. Therefore, the medical cost for postoperative wound care
should be reduced. Although Lin et al. [21] reported no statisti-
cally significant difference between the classic harvesting tech-
nique and the endoscopic harvesting technique in the amount
of intraoperative bleeding, postoperative hematoma, incidence
of seroma, or infection in the donor site as assessed by the sur-
geon. Patients’ attitudes and feelings about the scar and overall
satisfaction were statistically significantly better in the endo-
scopic group.

On the other hand, this technique requires an intraoperative
change in the patient’s position, which elongates the operation
time and increases the chances of infection [19]. A greater draw-
back is the limited visual field in the endoscope-assisted harvest
of latissimus dorsi muscle flaps. To achieve an optimal optical
cavity, several methods have been attempted, such as a designed
tripod retraction device [16], retraction suture [17], manual re-
tractor, balloon dissector [22], and gas insufflation [16,17], but
these methods require operative dexterity and experienced skill.
Development of customized, sophisticated instrumentation
would be helpful, but the additional cost for such devices and in-
creased complexity of the operating room set-up could be prob-
lematic. Furthermore, if mastectomy defects are large, the volume
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of transferred tissue for reconstruction may not be sufficient.

The options for treatment of breast cancer are numerous, and
this approach-immediate reconstruction with endoscopic latis-
simus dorsi flap harvest-continues to gain popularity. We have
performed 10 cases so far, so further studies should be per-
formed with more patients and a longer period to produce more
generalizable results evaluating the functional, oncological, and

aesthetic outcomes of the operation.
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