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Background: Latissimus Dorsi flap (LD flap) has been used since the eighteenth century to cover large chest wall defects after
total mastectomy and is thought to be superior to split thickness skin graft in terms of both cosmetic results and functionality.
The outcomes and complications resulting from the use of LD flap reconstruction for large breast cancer are not well
documented in Thailand.

Objective: To describe a technique using the Latissimus Dorsi musculocutaneous flap for breast reconstruction. The outcomes,
complications and length of stay after operation were also reported.

Material and Method: Between 2009 and 2014, fifty-five patients with large breast cancer with skin involvement were
selected. Of these, forty-four cases had modified radical mastectomy (MRM) alone, and eleven cases underwent total
mastectomy with immediate LD flap chest wall reconstruction. The age of the patients ranged from 33 to 81 years. The flap-
related complications and donor site morbidity were evaluated. This retrospective study was reviewed and approved by the
ethics committee, Rajavithi Hospital.

Results: The eleven patients with LD flap for breast reconstruction had a mean age of 53.82+14.50 years (range 33 to 81).
All tumors were T4 lesions, and the mean tumor size was 15 cm. Average body mass index (BMI) was 23.83+4.18 kg/m?,
hematocrit (Hct) was 34.90+4.06% and albumin (Alb) was 3.68+1.03 mg/dl. Three patients had diabetes mellitus and two
had hypertension. Six of these LD flap patients had the following postoperative complications: wound infections (36.36%);
wound dehiscence (27.27%); seroma (18.18%); and partial flap loss (27.27%). No patient had total flap loss. Mean drainage
durations of chest and axillary were 7.73 day and 8.09 days respectively, and mean length of hospital stay (LOS) was
20.00+16.72 days. The median tumor size in the LD flap group was significantly bigger than that of the MRM group (15 vs.
3.6 cm, p<0.001). There were no significant differences between MRM and LD flap in terms of gender, age, marital status,
BMI, Hct, Albor underlying diseases.

Conclusion: LD flap is a safe option for autologous breast reconstruction, although donor-site complications are often
observed. A larger series to investigate the results and adverse effects of this procedure is needed.
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Breast cancer is a worldwide public health
issue, with nearly 1.7 million cases of newly diagnosed
breast cancer reported in 2012®. In the United States,
224,147 women and 2,125 men were newly diagnosed
with breast cancer in the year 2012. Another report
states that 41,150 women and 405 men in the United
States died from breast cancer in the same year®. The
number of newly diagnosed cases of breast cancer in
Denmark was also high in 2012, at about 4,500 cases®.
In China, breast cancer is the most common cancer in
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women, and 169,000 females are diagnosed with it every
year®. In the year 2008, the prevalence of  breast
cancer in Thailand was more than 22 cases per 100,000
women®, making it the most common cancer in Thai
women. In all breast cancer cases, a small number
present with large tumor or extensive skin involvement
which prevents the performance of primary skin closure
after standard total mastectomy. This locally advanced
breast cancer is usually treated initially with neo-
adjuvant chemotherapy in order to down size the tumor
and thereby help surgeon to remove the tumor and
finally close the wound primarily. In certain
circumstance, such as when patient performance status
does not permit chemotherapy or when there is local
wound infection and sepsis or bleeding from the tumor,
the surgeon has no option but to remove the tumor,
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resulting in the presence of a large wound defect. The
available treatments considered to be useful for
covering large wound defects in this situation are skin
graft, pedicled myocutaneous flap, and free flap.
Breast reconstruction has emerged as a
technique for re-creating apparently normal aesthetic
breast symmetry. The option of undergoing breast
reconstruction following mastectomy is becoming
increasingly popular and has proven psychological
benefits for women. Many techniques for breast
construction have been previously described such as
skin-sparing mastectomy (SSM), silicone implants,
transverse rectus abdominis myocutaneous (TRAM)
flap, and latissimus dorsi myocutaneous (LDM) flap.
The method used varies depending on the individual
surgeon’s preference, taking into account factors such
as patient request, lifestyle and technical details®®,
LDM was first described by the Italian surgeon Tanzini
in the late 1800s” as a novel approach to repair after
breast amputation. Schneider et al® described
experiences with latissimus dorsi flap following
mastectomy and radiation in 1977, and in 1978, the
technique of a skin island over the muscle flap was
promoted by Bostwick et al who described the
technique of LDM accompanied by an implant©9.
However, when LDM was used, capsular contracture
rates varied in line with the findings of other reports in
the literature (21% to 75%)®*14, Moreover, having
been subsequently further developed, TRAM and LDM
have been noted as viable alternative choices because
they provide wonderful aesthetic results in specialized
centers; however, their technical performance and
clinical outcomes in larger sites are still difficult to
evaluate due to donor-site morbidity and flap loss®.
Some studies which have evaluated the use of LDM
for breast reconstruction have reported excellent
results. In a retrospective study by Sternberg et al
(2006)® of one hundred consecutive latissimus dorsi
flap patients with tissue-expander reconstruction (50
immediate, 50 delayed), mean follow-up was 34.5 months
(range, 1 to 175), and aesthetically excellent
reconstructions were achieved. There were some
complications: 1 patient had partial flap loss, 2 patients
needed inframammary fold revision, and 6 patients had
capsular contracture. Donor-site seroma occurred in
34 patients, and 6 patients required operative revision.
In a study of breast cancer surgery in Turkey®, LDM
was used in 33 cases. Three patients had major
complications (9%) including infection, partial flap
ischemia, and liponecrotic pseudocysts, nine patients
(27%) asked for nipple-areola reconstruction, and eight
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patients had operative revision. Seroma was still the
most commonly encountered problem at the donor site.
The author concluded that LD flap provides adequate
soft tissue with a reliable blood supply for the
enhancement of missing tissue after mastectomy, and
that it is a safe method for breast reconstruction and an
excellent alternative flap for patients at high risk of
abdominal flap complications.

LD flap for chest wall reconstruction with
complete intra-hospital admission was first used in
Rajavithi Hospital in 2009. In 2014, no available reviews
of the outcomes for LD flap had as yet been reported.
The aim of this study was to describe the technique of
LD flap for breast construction at Rajavithi Hospital.
Its outcomes and complications after total mastectomy
over the past 5 years were also assessed.

Material and Method
Patients

The present study was reviewed and
approved by the research ethics committee of Rajavithi
Hospital. This was a cross-sectional study of 55 cases
of patients who underwent breast surgery in the
Department of Surgery, Rajavithi Hospital, between
2009 and 2014. Eleven patients had huge invasive breast
cancer tumor demanding full LD flap reconstruction
after total mastectomy while the other 44 breast cancer
patients underwent standard modified radical
mastectomy alone. Exclusion criteria were patients who
had died or could not provide any information for the
study. The outcomes and immediate complications of
postoperative total mastectomy with LD flap chest wall
reconstruction were recorded. We also compared
characteristics and clinical outcomes of thestandard
modified radical mastectomy group with those of the
LD flap group.

Procedure

After the breast is removed, care must be
taken to avoid injury to the thoraco-dorsal vessels and
nerve during axillary dissection because the vessels
are the sole pedicle for the LD flap survival after it has
been moved from its anatomical place. The patients
were repositioned to lie on their side with arm opened
wide (Fig. 1). The area of the flap was then selected
depending on the size, angle and distance from the
defect to be covered, and had to be large enough for
the wound resulting from mastectomy. Then the
selected area was incised and muscle was dissected
out from thepoint of insertion (spine, ribs and inferior
border of the scapula). The muscles were cut to float
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out of the scapula, keeping the pedicle of the flap intact,
to the axilla (Fig. 2). The flap is then composed of skin,
fat and muscle together with thoraco-dorsal blood
vessels that run from the armpit. The remaining flap

Fig. 1

Patient suffering from retracted ulcerated skin
cancer of her right entire breast.
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Fig.2 Diagram shows how various areas of the
latissimusdorsi muscle in the back can be designed

to replace the removed breast mound in the front.
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was then passed under the skin tunnel between the
donor site and the anterior chest wound to the front,
replacing the wound defect, after which suturing of the
donor site was completed. To prevent accumulation of
lymphatic fluid or hematoma under the wound (seroma
collection), the drainage of serum, lymphatic fluid
(redivac drain) on the wound was applied at the back
before returning the patient to the supine position. The
flap was sutured to the wound edge to cover the
wound, making sure that the tension on the most distal
part of the flap was not too high. Two vacuum
drains were placed at the axilla and under the flap in
order to prevent seroma and fluid collection (Fig. 3).
Postoperative care focused on maintaining blood
supply to the flap in order to prevent the occurrence of
ischemic conditions which could lead to loss of part or
all of the flap (total or partial flap necrosis or wound
edge ischemia). The dressing retained a window
opening, enabling the surgeon to observe the skin color
of the flap which indicates postoperative blood supply
to the flap. The most potentially disastrous complication
of LD flap surgery is the risk of ischemic complications
which can lead to total flap loss; however, this is not
very common, since the blood supply from thoraco-
dorsal vessels is quite reliable. Patients can return to
normal activities within a short period of time, normally
in no longer than 4-6 weeks. The flap-covered chest
wall can be irradiated (post-operative adjuvant
radiotherapy) in order to prevent recurrence. LD flap
reconstruction can tolerate the use of radiation much
better than the use of skin graft substitutes (split
thickness skin graft). Patients undergoing this LD flap
enjoy better quality of life after surgery than those
who have breast removal alone or use skin graft
replacement instead of flap coverage.

Statistical analysis
Analysis was performed using the SPSS
version 17.0 (Chicago, IL, USA). Baseline characteristics

LD flap was passed under the skin tunnel to cover
the mastectomy defect area in the front (right) and
finally is sutured to the wound edge completely
(left).

Fig. 3
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were analyzed using descriptive statistics including
number, percentage, mean, median and standard
deviation. Chi-square test/Fisher’s exact test were
employed to test the difference in qualitative variables,
Student t-test was used for quantitative variables, and
statistical significance was set at p<0.05.

Results

In the period between 2009 and 2014, 55
patients were reviewed who had underwent breast
cancer surgery and had complete charts. The majority
(44) of these patients had modified radical mastectomy
(MRM), and the other 11 received total mastectomy
with LD flap chest wall reconstruction. In the LD flap
group, all were female, most were single, and their mean
age was 53.82+14.50 years. All tumors were T4 lesions,
and the mean tumor size was 15 cm. In the MRM group,
all but one of the patients were female, and their mean
age was 58.95+18.50 years. Mass tumor size and serum
albumin were two significantly different factors
between two groups. The median mass tumor size of
patients in the LD flap group was significantly higher
than that of those in the MRM group (p<0.001) and
serum albumin of LD flap group was significantly lower
than MRM group (p<0.05). The average duration for
chest drainage was shorter in the LD flap group than in

the MRM group (7.73+2.93 vs. 9.07+4.45 days). In
contrast, the average duration of axilla drain in the LD
flap group was higher than in the MRM group (8.09+2.81
vs. 6.66+3.56 days); however, no statistically significant
differences in drain duration were found in the two
groups. Average length of stay (LOS) of the LD flap
group was greater than that of the MRM group
(20.00+16.72 vs. 14.4+7.34 days), but the difference was
not statistically significant. There were no statistically
significant differences between the MRM and LD
groups in terms of gender, age, marital status, BMI, Hct
or underlying diseases. Demographic data of the two
groups are shown in Table 1.

All characteristics of the eleven LD flap
patients, together with outcomes, are shown in Table
2. The majority of the LD flap patients were aged above
50 years (63.6%), and most (54.5%) had lower BMI
(<23 kg/m?). Mass tumor sizes varied, ranging from
2 to 36 cm, and mass tumor size of 15 cm was the most
commonly observed (in two patients). Most of the
patients (72.7%) had LOS <18 days, but two had LOS
for 37 days, while one patient had the maximum LOS of
58 days.

There were some immediate postoperative
complications in all LD flap patients. Four patients
suffered infections, three patients had wound

Table 1. Demographic data of patients in the LD flap and MRM groups

Characteristics LD flap (n = 11) MRM (n = 44) p-value
Gender 1.000

Male 0 1(2.3)

Female 11 (100.00) 43 (97.70)
Age year (mean + SD) 53.82+14.50 58.95+18.50 0.397
Marital status 0.082

Single, n (%) 6 (54.50) 10 (22.70)

Married, n (%) 5 (45.50) 27 (61.40)

Divorced, n (%) 0 7 (15.90)
BMI

Kg/m? (mean + SD) 23.83+4.18 26.11+5.89 0.234
Hct (%) 34.90+4.06 36.76+3.45 0.130
Alb (g/dL) 3.68+1.03 4.33+0.31 0.006
Tumor size cm (min-max) 15.00 (2 to 36) 3.60 (1to 12) <0.001*
Drain duration_chest

Day (mean + SD) 7.73+2.93 9.07+4.45 0.349
Drain duration_axillary

Day (mean + SD) 8.09+2.81 6.66+3.56 0.222
Length of stay

Day (mean + SD) 20.00+16.72 14.40+7.34 0.096

Values are presented as n (%), mean + SD, median (min-max), * = significant at p<0.05

LOS = Length of Hospital Stay
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Table 2. All LD flap patients’ data and outcomes

No. Age BMI Mass Hct Alb Drain at chest  Drainataxilla  Length of
size (cm) (days) (days) hospital stay
(days)
1 45 24.03 15 34.8 4.6 9 7 37
2 51 19.23 17 30 21 6 8 11
3 56 22.67 20 35.1 23 10 11 37
4 55 19.15 36 39.5 2.7 9 9 18
5 48 30.10 7 329 4.6 5 7 11
6 57 29.14 5 34.9 4.1 13 13 58
7 51 22.06 15 36.5 44 4 4 6
8 33 22.64 2 29.3 2.6 4 4 6
9 77 27.56 55 425 4.9 11 11 16
10 81 18.22 11 30.8 4.0 7 7 10
11 38 27.43 12 371.7 4.2 8 8 10

dehiscence as well as partial flap loss, and two cases
had seroma. There was no incidence of total flap loss
or death after surgery.

Discussion

The ultimate goals of breast reconstruction
are to re-create a breast with natural tissue and reduce
operative morbidity. However, the availability of breast
reconstruction is restricted to a limited number of
patients due to cost constraints and lack of availability
of technical skills. Many factors are taken into
consideration in evaluating breast reconstruction
results, and all research authors have described their
own personal ideas and experiences. The surgeon’s
evaluation takes into consideration the types,
timing, shape, position, and volume of the breast
reconstruction®®1. Currently, women seeking bilateral
breast reconstruction experience minimal complications
and achieve wonderful aesthetic results, but few studies
to date have reported the use of LD flap breast
reconstruction, particularly in Thailand.

The findings of this study demonstrated a
successful outcome for latissimus dorsi for breast
reconstruction in patients with a low or normal body
mass index. This is similar to the results of a study by
Pacella et al® which found successful results of
LD flap in small (A to C cup) breast sizes. In addition,
Lee and Chang®® indicated that the LD flap method is
a viable option for women with small or medium-sized
breasts who anticipate pregnancy in the future. It is
especially advisable for Asian people, since the breast
size of the patients is normally small.

In the present study, tumor size was
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significantly different in the LD flap and MRM groups,
with patients with LD flap having bigger tumor size.
Average tumor size of all breasts was up to 15 cm in
maximum dimension. The size of the tumor in relation
to the volume of the breast is a factor which influences
surgeons’ decisions. To match the opposite breast,
volume displacement or replacement is vital and must
be considered®. For a small to moderate breast size,
as found in most Asian women, the volume replacement
procedure is recommended for reconstruction. This can
be performed by local tissue rearrangement or flap
surgery depending on the tumor size and location®.

Length of stay is related to the time to removal
of the surgical drains from the breast®?. Normally,
the drains are removed according to the surgeon’s
instructions which most commonly is when the output
is less than 30-50 ml/day or on the seventh post-
operative day®@. In the present study, the average
drainage durations in both chest and axilla for LD flap
patients were almost identical at about eight days after
the operation; however, some cases had longer
duration, either of chest or axilla, due to infection, and
longer drain duration results in the longer LOS.

Most LD flap patients were discharged 18 days
after their operations or sooner. Only three patients
had longer length of stay (37 and 58 days), and this
was due to infection and other complications. The main
complications after breast reconstruction with LD
flap were infection, dehiscence, seroma and partial flap
loss. In the current study, four cases were infected:
three of these also had wound dehiscence and partial
loss, while the fourth had no other complications. This
study demonstrated that symmetric and pliable
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reconstructions are possible without danger of flap
loss or mortality, but seroma remains a problem. The
overall rate of seroma formation (18.2%) is consistent
with, but some what lower than, previously published
reports worldwide®. The result of seroma varies in
different studies. Wound dehiscence occurred, but it
was less common than that found in a study of the use
of pedicled latissimus dorsi flap with a silicone implant,
which found that the majority of patients had
satisfactory reconstruction, with minimal postoperative
complications (13% of superficial wound problems)®,
Potential complications after surgery should be borne
in mind, and further investigation in the form of
prospective studies should be performed in the future.
Inthis study, a relatively small group of LD flap patients
were included; nevertheless, the results supply
clinically valuable data supporting the use of LD flap
with tissue expansion as an alternative choice for breast
reconstruction in selected patient populations.

In conclusion, LD flap achieved excellent
results and is a technically straight forward option for
breast reconstruction. There was a reliable blood
supply to soft tissue, and there was no incidence of
donor-site morbidity. To the best of our knowledge,
this is the first literature report in this hospital, where
fat or muscle transfer is used for immediate
latissimusdorsi flap volume augmentation for breast
reconstruction in most patients. It should be considered
more frequently as a primary choice for breast
reconstruction.

What is already known on this topic?

Several modern techniques for breast
reconstruction have been well documented, and
different studies have described the experiences of
individual surgeons, with varying results. This study
describes the technique of the latissimus dorsi
musculocutaneous flap, one of the choices available
for breast reconstruction.

What this study adds?

This study reviewed reconstruction of the
breast using the LD flap procedure and showed the
outcomes of its use, together with complications and
length of stay after operation. These results are
important clinical data for usein choosing breast
reconstruction techniques.
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