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Background: Full-thickness burns of the anterior chest wall during childhood are a
devastating problem that results in significant distortion of the developing breast. This
deformed burnt breast represents a serious aesthetic problem, and can lead to func-
tional impairment as well as severe emotional trauma for patients.

Methods: Patients with postburn scarring affecting the lower pole of the breast
were included. Only patients with small to medium-sized breasts were targeted.
The lower breast pole was reconstructed using muscle-sparing latissimus dorsi flap.
All patients had been subjectively assessed, including overall patient satisfaction
regarding breast aesthetics, donor site morbidity, and functional deficits of latis-
simus dorsi muscle, 3 months postoperatively.

Results: Six patients (seven breasts) were included in this study. Muscle-sparing
latissimus dorsi flap was used to reconstruct lower breast pole in all patients. A
horizontally-oriented skin paddle was used in five patients, whereas a vertically ori-
ented skin paddle was used in one patient. Average patient satisfaction was 9.1
(SD 0.6) for the reconstructed lower breast pole. For the donor site, average over-
all satisfaction was 9.1 (SD 0.8). Latissimus dorsi muscle function was objectively
confirmed in 90% of cases after 3 months postoperatively. Patients had an average
score of 3.9 (SD 0.4) for the activity score as well.

Conclusions: The muscle-sparing latissimus dorsi flap is a good reconstructive tool
for lower breast pole in postburn breast reconstruction. It has a reliable versatile
skin paddle that can resurface the whole lower breast pole, while avoiding many
of the latissimus flap morbidities. (Plast Reconstr Surg Glob Open 2021;9:¢3835; doi:
10.1097/GOX.0000000000003835; Published online 22 September 2021.)

INTRODUCTION

The deformed burnt breast represents a serious aes-

Full-thickness burns of the anterior chest wall dur-
ing childhood are a serious and devastating problem that
results in significant distortion of the developing breast.!
Thermal injuries prevent the breast from normal develop-
ment due to severe cutaneous envelope scarring and con-
tractions, as well as breast mound deficiency, rather than
actual breast bud damage. Hence, distortion of the nipple—
areola complex (NAC) or even its total loss due to full-thick-
ness burns do not necessarily indicate underlying glandular
damage that can result in a breast failing to develop or lac-
tate.” Moreover, many authors had reported that even loss
of NAC does not rule out the regeneration of the nipple
from the lactiferous ducts’ epithelial regeneration.”
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thetic problem, and can lead to functional impairment
as well as severe emotional trauma for patients.” In those
patients, the breast is usually hidden underneath the tight,
scarred skin.* The development of breast shape and con-
tour are dependent on many factors; however, the skin
and connective tissue complement represent the most
important factor: the natural skin pliability that allows the
breast to reshape and become ptotic with increased glan-
dular volume and with age.”

From the aesthetic point of view, the lower pole of the
breast as well as the inframammary folds (IMF) represent
key zones in the final breast shape and contour. In burnt
breasts, there is usually a loss of lower pole contour, which
becomes flatter than the normal lower pole convexity.
Also, loss of skin compliance will hinder any farther lower
pole expansion, which in turn will lead to loss of breast
projection as well as contraction and down displacement
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of the NAC toward IMF, which, in most cases, becomes
indistinguishable. In addition, the loss of clear demarca-
tion between the breast and anterior abdominal wall aug-
ments the deformity.

Postburn breast reconstruction can be quite challeng-
ing, with the spectrum ranging from release and skin graft-
ing, artificial dermal substitutes, Z-plasty, regional flaps,
and pre-expanded flaps, up to free flap reconstruction.
Additionally, many adjunctive procedures could be also
utilized in severe deformities, including fat graftng to the
deformed areas as well as breast prostheses in some cases.*

The muscle-sparing latissimus dorsi (MSLD) flap has
been described frequently in the literature, particularly
for postoncological reconstruction.” However, to our
knowledge, this flap had not been previously described
for postburn breast reconstruction. The aim of this study
was to describe our experience of postburn lower breast
pole reconstruction using the MSLD flap in women with
ill-defined IMF, breast mound deficiency, and loss of lower
pole projection.

MATERIAL AND METHODS

Following ethical committee approval, patients with
postburn (scald, flame, or chemical burns) scarring affect-
ing the lower pole of the breast were included in our study.
Patients with small- to medium-sized breasts were targeted
to avoid any bias due to large breast volumes. Patients with
scarring in the back or previous flap harvest or previous
tissue expansion in the back were excluded.

The routine preoperative evaluation was done for all
patients, including proper history taking, detailed physical
examination, laboratory tests, and breast imaging (in the
form of bilateral sono-mammography). On the day of the
surgery, preoperative markings were done in the standing
position, which includes the midline, breast meridian, the
inframammary fold, lines from the suprasternal notch to
the nipple, and nipple to the inframammary fold line. The
contralateral breast was used as a guide, and its measure-
ments were considered for symmetry in patients with uni-
lateral breast burn.

The flap markings and skin paddle design were pre-
planned and marked according to the anatomical defi-
ciency in the ipsilateral lower breast pole. The anterior
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border of the latissimus dorsi muscle (LLD) was identified
as well as the tip of the scapula. The descending branch of
the thoracodorsal artery was identified and marked using
an audible hand-held Doppler device. Although a skin
paddle could be designed vertically or horizontally in all
patients except for one case, we utilized the horizontally-
oriented pattern, placing it within the natural back role
crease with special attention to the bra strapline. In this
single case, the patient was reluctant to add a scar to her
back, and accordingly, the vertical design was utilized,
placing the scar along the lateral margin of the torso burn.
The skin pinch test was performed to assess the width
resection and to ensure safe tension-free closure. The
anterior edge of the skin paddle was designed 2cm ante-
rior to the anterior border of LD muscle. This ensured
adequate perfusion from perforators of the descending
branch. Intraoperatively, surgical steps were done similar
to those described by Cook et al” (Figs. 1, 2).

Three months postoperatively, all patients had been
subjectively assessed for overall patient satisfaction regard-
ing breast aesthetics with a scale from 1 to 10, with 1 rep-
resenting the least satisfaction degree and 10 representing
the highest grade of satisfaction. Donor site overall satis-
faction was assessed by checking back scar satisfaction rate
as well as deformity or morbidity, using a similar satisfac-
tion scale from 1 to 10. For LD functional deficits, patients
were examined for active range of motion of the shoulder
girdle, and muscle strength testing was also done by com-
paring the operated and nonoperated side, as described
by Saint-Cyr et al.® Also, patients’ ability to perform daily
activities with the side of the burn and reconstructive sur-
gery was checked using a scale from 0 to 4, with 0 repre-
senting the least ability to carry on daily functions and 4
representing the maximum.

RESULTS

A total of six patients (seven breasts) were included
in this study: five patients had unilateral burned breasts,
and one patient suffered from bilateral burned breasts
(Figs. 3, 4). Five patients had suffered from scald burns,
while in one patient, burns were due to flame. The patient
ages ranged from 25 to 45 years, with an average of 33
years at the time of presentation. All of them had been

D

Fig. 1. An illustration showing preoperative planning of the skin paddle position in relation to dorsal skin crease (A) and in relation to
descending branch of thoracodorsal pedicle (B). Flap elevation based on the descending branch of thoracodorsal vessels and surrounded
by a strip of LD muscle (C). Final flap positioning following release of the breast lower pole (D).
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Fig. 2. Intraoperative photograph following flap harvesting based on
the descending branch of thoracodorsal vessels and surrounded by
a strip of LD muscle (A), while the rest of LD muscle is still in place (B).

burned before the age of 10 years and none of them had
received any breast reconstructive surgery until the time
of presentation. All patients had ill-defined IMF, flat lower
breast pole, and projection deformities.

In this study, the MSLD flap was used to reconstruct
the lower breast pole in all patients. We utilized a hori-
zontally oriented skin paddle in five patients, while in one
patient with unilateral burned breast, a vertically oriented
skin paddle was used. (See figure, Supplemental Digital
Content 1, which displays postoperative photographs
of the back of the same patient 3 weeks postoperatively.
The scar was designed to be hidden within the bra line.
http:/ /links.lww.com/PRSGO/B787.) The skin paddle
dimensions range from 7 to 13cm in width and from 16
to 23cm in length. All patients had achieved well-defined
IMF, convex lower breast poles, increased breast mounds,
and adequate projection. The results were satisfactory in
all patients, and all of them showed a high level of satis-
faction following a smooth postoperative recovery. None

Fig. 4. Postoperative frontal photograph of the same patient 3 weeks
postreconstruction of her left breast, and almost 6 months postop-
erative reconstruction of the right side. As noticed in this picture, we
achieved adequate NAC repositioning on both sides.

of the patients had any serious complications apart from
some minor wound dehiscence in either the breast or back
wound, which healed spontaneously without any further
surgeries. Another patient complained of medial minimal
superficial sloughing, which responded to repeated dress-
ings. All patients showed complete recovery, with no func-
tional deficits over the LD range of motion at 3 months
postoperatively.

Results were assessed up to 3 months postopera-
tively. Patient satisfaction was 9.1 on average (SD 0.6) for
the reconstructed lower breast pole. For the donor site,
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Fig. 3. Preoperative photographs of a 28-year-old woman who suffered from a scald burn at the age of 5. There is severe constriction of
the right breast, particularly the lower pole, with severe distortion of the NAC. On the left side, there is less severe lower pole constriction,
which is more obvious on the lower inner quadrant. A, Laterial view. B, Frontal view view. C, oblique view.
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overall satisfaction was 9.1 on average (SD 0.8). Overall
average satisfaction lied at an average of 9.1 (SD 0.1). LD
function was objectively confirmed in 90% of cases after
3 months of flap reconstruction of the lower pole of the
breast. Patients had an average of 3.9 scores (SD 0.4) for
the activity score as well.

DISCUSSION

In patients with major burns, the trunk represents
the second most commonly affected body area, with the
breasts being frequently affected in women.” The current
advances in major burn management and increased sur-
vival rates had led to an increased number of patients with
postburn breast deformities to seek breast reconstruction.
In those patients, complex reconstructive procedures are
usually required, due to the natural three-dimensional
topography of the breast. Postburn breast reconstructive
procedures are challenging because none of them can
evade the burned scar tissues.* The spectrum of recon-
struction might pass through the whole reconstructive
ladder options.’

The goals of postburn breast reconstruction include
the release of contracted scars, NAC repositioning, resto-
ration of breast volume and shape, and allowance of nor-
mal breast growth. However, one of the most difficult
problems to solve during postburn breast reconstruction
is the restoration of the breast mound deficiency, which
enhances the breast projection while ensuring harmoni-
ous breast contour.'” Thus, the selection of the proper
reconstructive procedure will depend on the amount of
tissue lacking, the quality of the residual skin envelope,
as well as the distribution and amount of burned surface
area.'!

The lower breast pole plays a significant role in giving
the female breast its aesthetically pleasant morphology,
since the ideal breast shape has a convex lower pole with
slight breast ptosis. Previously, the lower pole was subjec-
tively designed roughly by using a nipple-IMF distance of
8-10 cm. Later on, Mallucci described the nipple-IMF dis-
tance as 55% of the vertical height of the breast,'? whereas
Tebbetts used a horizontal correlation to breast width, in
which he considered the nipple-IMF distance to be 0.66 of
breast width.'®

According to MacLennan et al, for restoration of the
adequate breast mound and to permit normal breast
growth in toddlers, the proper release of IMF with the
reconstruction of the lower breast pole is essential."* He
recommended complete lower pole release with a thick
split-thickness or a full-thickness skin graft whenever pos-
sible.? However, in severe scarring and contracture of the
whole breast, this would not be enough, and multiple
releases might be necessary at different breast zones."
Additionally, the aesthetic quality of grafting remained
inferior to more natural supple coverage as well as match
afforded by flap coverage in general.'®

Although this is the most frequent scenario met by
plastic surgeons,” in some patients with severe burns (par-
ticularly flame burns), the growing breast tissues might be
affected or severely damaged either by the burn itself or
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during surgical excision of eschars.' In those patients, just
release and skin grafting would not be enough; a recon-
structive procedure to add more supple skin and subcu-
taneous tissue should be anticipated.'” This is particularly
valuable in the lower breast pole where soft tissue defi-
ciency will negatively affect the whole breast contour. A
wide range of surgical procedures had been described in
the literature to deal with such problems. However, LD
flap remains the workhorse flap in breast reconstruction.
In burned patients, the back is often unburned, and thus
LD flap can create a smooth and natural breast mound,
while its skin paddle can be used to replace scarred lower
pole skin and add the required soft tissue coverage to the
contracted area. Nevertheless, the postoperative morbid-
ity in the form of severe hindrance in the patients’ daily
activities with the utilization of the musculocutaneous
flap, as well as the postoperative contour defects caused
and seroma. Additionally, the main problem does not lie
with the actual breast volume but rather with its displace-
ment and compression by the nonpliable burnt overlying
envelope.'"®

In 2003, Schwabegger et al described the MSLD flap."
In his technique, he included a strip of the muscle to act
as a protective cuff surrounding the descending branch
of thoracodorsal vessels, aiming at reducing the compli-
cation rates associated with thoracodorsal artery perfora-
tor flap, with preservation of the LD muscle functionally
and decreased donor site morbidity as well."” The MSLD
flap being a pedicled flap and not dependent on a par-
ticular perforator, the skin paddle can be freely designed
anywhere along the axis of the descending branch of the
thoracodorsal vessels.”’

In our study, the etiology, burn distribution, and age
of burns were similar to those mentioned frequently in
the literature. However, in our case series, patients had
not received any reconstructive procedures in the acute
phases or during puberty. In those patients, we used
MSLD flap for lower breast pole reconstruction, and the
skin paddle was preferably horizontally oriented, placing
it within the natural back role crease. Apart from a single
case in which the patient did not wish to add more scar-
ring to her back, in all other patients, a vertically oriented
skin paddle was utilized. In our series, the average skin
paddle dimensions were 10 x 20cm. These dimensions
ensure adequate lower pole reconstruction with sufficient
NAC repositioning. In addition, these large skin paddles
can easily address volume deficiency, especially in patients
with small- and medium-sized breasts. This however
entails proper preoperative assessment and patient selec-
tion. The bulk of LD muscle left uninjured in place also
plays a crucial role in the minimal postoperative morbid-
ity. The LD function fully returns in most cases in less than
3 months. Also, the muscle flap itself can be used later in
cases requiring salvage.

Using MSLD flap not only ensures adequate resurfac-
ing of the lower pole only but also adds a fresh nonscarred
skin to the breast mound, which permits breast expansions
and enlargement. However, we have to keep in mind that
even with this resurfacing of the scarred areas, the burned
breast cannot be stretched and enlarged to the same extent
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as the unburned side.' Other advantages of using MSLD
include preservation of the LD muscle and its normal
function, as well as the versatility and dimensions of its skin
paddle, which can be used to resurface the whole lower
pole. An added benefit of the MSLD is the ability to use the
pre- served LD muscle as a salvage procedure if needed.

The selection of a donor site from the back is based on
the fact that in most burned patients seeking breast recon-
struction during or immediately after puberty, there is still
not enough abdominal laxity that permits the use of pedi-
cled abdominal flaps (eg, TRAM flap). Additionally, many
of those patients also suffer from the burned abdominal
wall, thus eliminating the idea of its usage for just breast
mound resurfacing.

Once the burned breast has been reconstructed and
the scars have settled, patients with unilateral burned
breasts would benefit from symmetrizing procedures.
These symmetrizing procedures will differ according to
breast size and NAC position on the contralateral side.

CONCLUSIONS

In properly selected cases, the MSLD technique offers
burn patients a satisfactory result, with less morbidity
involving the donor area and functional outcome. This
technique proved superior to the standard LD flap, espe-
cially while dealing with active and fit patients. MSLD
also has the advantages of local flaps in comparison with
microvascular options, which tend to be lengthy and carry
more morbidity, requiring more postoperative care. The
aesthetic results were considered superior to cases that
depended on grafting or local flaps.

Mohammed Ahmad Hussein, MD, PhD

Department of Plastic and Reconstructive Surgery
Faculty of Medicine, Cairo University

27th Nasr St, Maadi Cairo, Egypt

E-mail: mohammed.hussein@kasralainy.edu.eg

REFERENCES

1. Palao R, Gémez PA, Huguet P. Burned breast reconstructive sur-
gery with integra dermal regeneration template. Br J Plast Surg.
2003;56:252-259.

2. Kunert P, Schneider W, Flory J. Principles and procedures in
female breast reconstruction in the young child’s burn injury.
Aesthetic Plast Surg. 1988;12:101-106.

3. Foley P, Jeeves A, Davey RB, et al. Breast burns are not benign:
Long-term outcomes of burns to the breast in pre-pubertal girls.
Burns. 2008;34:412-417.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ous corrective techniques. Ann Burns Fire Disasters. 2011;24:42-45.

. Hirsch BE. Gray’s Anatomy: The Anatomical Basis of Clinical Practice.

Vol 301. London: Elsevier Health Sciences; 2009.

. Saint-Cyr M, Nagarkar P, Schaverien M, et al. The pedicled

descending branch muscle-sparing latissimus dorsi flap for
breast reconstruction. Plast Reconstr Surg. 2009;123:13-24.

. Cook J, Waughtel J, Brooks C, et al. The muscle-sparing latissi-

mus dorsi flap for breast reconstruction: a retrospective review
of 126 consecutive flaps. Ann Plast Surg. 2017;78:5263-S268.

. Herndon N. 7Total Burn Care. 2nd ed. Philadelphia, Pa.: WB

Saunders; 2002:707-710.

. Delfino S, Brunetti B, Toto V, et al. Burn after breast reconstruc-

tion. Burns. 2008;34:873-877.

Sadove AM, van Aalst JA. Congenital and acquired pediatric
breast anomalies: a review of 20 years’ experience. Plast Reconstr
Surg. 2005;115:1039-1050.

Koellensperger E, Germann G. Burn reconstruction: breast.
In: Lars-Peter Kamolz PB, Jeschke MG, Horch RE, et al, eds.
Handbook of Burns Reconstruction and Rehabilitation. Vol. 2. New
York: Springer-Verlag/Wien; 2012:251-260.

Mallucci P, Branford OA. Concepts in aesthetic breast dimen-
sions: analysis of the ideal breast. ] Plast Reconstr Aesthetic Surg.
2012;65:8-16.

Tebbetts JB. A process for quantifying aesthetic and functional
breast surgery: I. Quantifying optimal nipple position and verti-
cal and horizontal skin excess for mastopexy and breast reduc-
tion. Plast Reconstr Surg. 2013;132:56-73.

MacLennan SE, Corcoran JF, Neale HW. Tissue expansion in
head and neck burn reconstruction. Clin Plast Surg. 2000;27:
121-132.

Neale HW, Smith GL, Gregory RO, et al. Breast reconstruction
in the burned adolescent female (an 11-year, 157 patient experi-
ence). Plast Reconstr Surg. 1982;70:718-724.

Tsai FC, Yang JY, Mardini S, et al. Free split-cutaneous perforator
flaps procured using a three-dimensional harvest technique for
the reconstruction of postburn contracture defects. Plast Reconstr
Surg. 2004;113:185-193.

Ozgur F, Gokalan I, Mavili E, et al. Reconstruction of postburn
breast deformities. Burns. 1992;18:504-509.

Mousavizadeh SM, Motamed S, Hosseini SN, et al. Re-creation
of the inframammary fold, breast mound, and projection by
the latissimus dorsi musculocutaneous flap in burned breasts.
Eplasty. 2011;11:el1.

Schwabegger AH, Harpf C, Rainer C. Muscle-sparing latissimus
dorsi myocutaneous flap with maintenance of muscle innerva-
tion, function, and aesthetic appearance of the donor site. Plast
Reconstr Surg. 2003;111:1407-1411.

Hamdi M, Van Landuyt K, Monstrey S, et al. Pedicled perfora-
tor flaps in breast reconstruction: a new concept. Br | Plast Surg.
2004;57:531-539.

. El-Otiefy MAE, Darwish AMA. Post-burn breast deformity: vari-


mailto:mohammed.hussein@kasralainy.edu.eg?subject=
https://doi.org/10.1016/s0007-1226(03)00101-2
https://doi.org/10.1016/s0007-1226(03)00101-2
https://doi.org/10.1016/s0007-1226(03)00101-2
https://doi.org/10.1007/BF01576922
https://doi.org/10.1007/BF01576922
https://doi.org/10.1007/BF01576922
https://doi.org/10.1016/j.burns.2007.05.001
https://doi.org/10.1016/j.burns.2007.05.001
https://doi.org/10.1016/j.burns.2007.05.001
https://doi.org/10.1097/PRS.0b013e3181934838
https://doi.org/10.1097/PRS.0b013e3181934838
https://doi.org/10.1097/PRS.0b013e3181934838
https://doi.org/10.1097/SAP.0000000000001036
https://doi.org/10.1097/SAP.0000000000001036
https://doi.org/10.1097/SAP.0000000000001036
https://doi.org/10.1016/j.burns.2007.11.004
https://doi.org/10.1016/j.burns.2007.11.004
https://doi.org/10.1097/01.prs.0000154214.99641.72
https://doi.org/10.1097/01.prs.0000154214.99641.72
https://doi.org/10.1097/01.prs.0000154214.99641.72
https://doi.org/10.1016/j.bjps.2011.08.006
https://doi.org/10.1016/j.bjps.2011.08.006
https://doi.org/10.1016/j.bjps.2011.08.006
https://doi.org/10.1097/PRS.0b013e3182910b0a
https://doi.org/10.1097/PRS.0b013e3182910b0a
https://doi.org/10.1097/PRS.0b013e3182910b0a
https://doi.org/10.1097/PRS.0b013e3182910b0a
https://doi.org/10.1097/00006534-198212000-00011
https://doi.org/10.1097/00006534-198212000-00011
https://doi.org/10.1097/00006534-198212000-00011
https://doi.org/10.1097/01.PRS.0000096707.22461.8A
https://doi.org/10.1097/01.PRS.0000096707.22461.8A
https://doi.org/10.1097/01.PRS.0000096707.22461.8A
https://doi.org/10.1097/01.PRS.0000096707.22461.8A
https://doi.org/10.1016/0305-4179(92)90186-x
https://doi.org/10.1016/0305-4179(92)90186-x
https://doi.org/10.1097/01.PRS.0000049448.56511.23
https://doi.org/10.1097/01.PRS.0000049448.56511.23
https://doi.org/10.1097/01.PRS.0000049448.56511.23
https://doi.org/10.1097/01.PRS.0000049448.56511.23
https://doi.org/10.1016/j.bjps.2004.04.015
https://doi.org/10.1016/j.bjps.2004.04.015
https://doi.org/10.1016/j.bjps.2004.04.015

