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POST-BURN BREAST DEFORMITY: VARIOUS CORRECTIVE
TECHNIQUES

El-Otiefy M.A.E.," Darwish A.M.A.**

Plastic Surgery Department, Assiut University' and Minia University,” Egypt

SUMMARY. Burns of the front of the chest and abdomen and sometimes the front of the neck and axilla, mostly caused by flame
in domestic accidents, are very common in Egypt. If deep, these burns can produce breast deformity in females either in childhood
or in adolescence. This work considers 74 female breasts in 55 patients who had post-burn breast deformities due to accidents in
childhood or early adulthood. The patients’ median age was 21 years (range, 13 to 42 years). The cause was scalding in 18 patients
and flame in 37. The following conditions were found: upward contracture in 26 breasts (35%), 21 patients; downward contracture
in 32 breasts (43%), 25 patients; and loss or distortion of the nipple/areola complex in 16 breasts (22%), 9 patients. Surgical cor-
rection included: Z-plasty, scar revision, scar excision and reconstruction by local flap or skin graft, and use of tissue expanders.
Adequate projection of the reconstructed breast with the creation of a normal-looking inframammary fold was obtained. There were
no major complications. Two patients had partial skin loss of the split-thickness graft, and partial loss of edges of the areola oc-
curred in three cases. The burns thus caused various degrees of breast deformity and the corrective surgery varied accordingly. It
is concluded that in such cases the general rules of scar revision have to be applied, correcting the contracture by Z-plasty or else
by a local flap, if available, or by a split-thickness graft if the surrounding area is affected by post-burn scarring or if a large de-
fect appears after complete release. Tissue expanders play a role in some if the scar area is surrounded by normal healthy tissue.
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Introduction

Burns of the anterior chest wall can cause significant
distortion to the developing breast. Whenever the breast
analogue has been damaged, varying degrees of malposi-
tion or apparently smaller size may occur. The breast bud
is very rarely damaged by the skin burn of the chest wall.
Loss or distortion of the areola and nipple complex due to
burn does not necessarily indicate that the underlying gland
will not develop or that lactation will not occur after preg-
nancy.' The deformed breast already represents a serious
aesthetic impairment for the patient which can result in
corresponding emotional trauma. Surgical intervention may
therefore be indicated for functional, aesthetic, and emo-
tional reasons, which may often overlap.” The burn may
hide the breast underneath owing to tight scarred skin but
is rarely the cause of a smaller breast.

A wide range of procedures has been described to deal
with these problems. The techniques include scar excision,
release and skin grafts, skin graft with post-operative splint
or a silicone conformer, single or multistage skin flaps
from the surrounding available normal skin, latissimus dor-

si myocutaneous flap with or without implant, expanders,
and implants.’ The repair procedure should not be per-
formed until breast development is reasonably well ad-
vanced for fear of causing further destruction.’

Patients and methods

Between May 2004 and January 2009, a study was
conducted of 74 breasts in 55 female patients presenting
post-burn breast deformity dating from childhood or ear-
ly adulthood. The surgical procedures were carried out at
Minia and Assiut University Hospitals and the Assiut Burn
Centre in Egypt. The patients’ median age was 21 years,
ranging between 13 and 42 years. All the patients provid-
ed a complete history and were subjected to routine clin-
ical, local, and general examinations and laboratory in-
vestigations. Scalding was the cause in 18 patients and 37
had flame burns. The customary written consent was ob-
tained from all patients after explanation of the procedure.
The different presentations of the patients were as follows:
upward contracture with anterior axillary fold and neck
contracture, 26 breasts (35%), 21 patients; downward con-
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Table I - The various presentations

Presentation Number of cases | Percentage
Downward contracture 32 43
Upward contracture with

anterior axillary fold and neck | 26 35
contracture

Loss or distortion of nipple 16 20

and areola

tracture due to abdominal wall flame burn, 32 breasts
(43%), 25 patients; loss or distortion of nipple/areola com-
plex, 16 breasts (22%), 9 patients (Table I).

All the patients were operated upon under general
anaesthesia. The procedures performed were the follow-
ing: multiple Z-plasty, 16 breasts (22%); release and skin
graft, 17 breasts (23%); release and reconstruction by lo-
cal flap from the abdominal wall, 12 breasts (16%); scar
revision, 10 breasts (13%); reconstruction of nipple/areo-
la complex, 16 breasts (22%); and use of tissue expanders,
3 breasts (4%) (Table II).

Table II - The various procedures

Procedure Breasts | Percentage
Z-plasty 16 22

Scar excision release and skin graft 17 23

Local flap 12 16

Scar revision 10 13
Reconstruction of the nipple/areola 16 2
complex

Tissue expanders 3 4

The technique of nipple reconstruction by the wind-
mill technique (adopted by Dipirro in 1970%)

The patient’s breast was examined to determine the
area which contained the nipple sensation compared to the
normal sensation in the healthy side. Modified (four rec-
tangular flaps) star flaps were then designed to build up
the nipple with excision of the scarred areas in between
the flaps, and the resulting round raw area of the donor
site of the flap was covered by a split-thickness skin graft
which turned darker in time and became similar in ap-
pearance to the areola (Figs. I-8).

The early and late post-operative results were evalu-
ated, with the patients being questioned directly about their
opinion on the result of the operation in the immediate
post-operative phase and after six months, with the help
of the pre-operative photographs. Z-plasty was used in 8
patients in the axillae to allow the breast to drop down to
the level of the normal breast, and a transposition flap
from the abdomen was used to slightly elevate the pulled
down breast; the medial flap was axial based on the su-
perficial superior epigastric artery and the lateral one was
a random flap.
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Figs. 1a, b, ¢ - Nipple reconstruction by excision of the four trian-
gular areas, closure of the four rectangular flaps together, and split-
thickness graft for the areola region.

Figs. 2a, b - Post-burn breast and axillary contraction after release
by multiple Z-plasty.

Figs. 3a, b - Upward displacement of the nipple/areola complex and
after release by multiple Z-plasty.

Results

The results of treatment in the early post-operative pe-
riod and after 6 months were evaluated in order to estab-
lish a clear concept as regards the most appropriate treat-
ment. This also served to provide patients’ response and
their level of satisfaction. Adequate projection of the re-
constructed breast, with the creation of a normal-looking
inframammary fold, was obtained. There were no major
complications (i.e., nipple loss, haematoma, infection, or
major loss of skin flaps). Two patients had partial skin
loss of the split-thickness graft, and partial loss of edges
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Figs. 4a, b - Downward displacement of the nipple/areola complex and marking of new  Figs. 4¢ - Reconstruction by transposition flap with

site.

Fig. 5a - Post-burn breast con- Fig. 5b - After release and re-
traction + distortion of the nip-  construction by rotational flap
from the abdominal wall.

ple areola complex.

Fig. 7a - Severe bilateral post-  Fig. 7b - After release and split-
burn contraction. thickness skin graft

of the areola occurred in three cases. No blood transfu-
sions were necessary in any case, and the estimated blood
loss per case averaged less than 50 cc.

Discussion

Post-burn breast deformity sometimes follows exten-
sive chest burns.’ Such burns cause various degrees of breast
deformity and the surgical technique of correction varies
in relation to these variations. The local fasciocutaneous
flap is a good option in the treatment of post-burn breast
deformities from both the patient’s and the surgeon’s point
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upward repositioning of nipple/areola complex.
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Fig. 6a - Post-burn breast con-  Fig. 6b - After release and split-
traction + obliteration of the in-  thickness skin graft.
framammary sulcus.

Figs. 8a, b - Downward displacement of the nipple/areola complex,
and after release and skin graft.

of view, as it gives better results and creates fewer com-
plications. Also, it can be considered as a first-line choice
if there is breast atrophy and a breast implant is to be in-
serted.” A sliding skin flap from the abdomen is based su-
periorly, laterally, or medially to the inframammary sul-
cus, at a level that allows the tissue to be brought upwards
onto the chest wall according to need. This requires an
ample blood supply, not a single vessel, from the two in-
tricate networks of arteries that supply the anterior ab-
dominal wall. This flap has given excellent results and of-
fers two advantages: first, it builds up the inframammary
line if this is lost as a consequence of the burn, and the



second advantage is the gradual stretching of the overly-
ing skin over the fixed inframammary fold, resulting in
improvement of the fold.*

The general rules of scar revision should be applied
in cases of post-burn breast deformity. The contracture
should be released by Z-plasty if it is linear. A local flap,
if available, should be used or a split-thickness skin graft
if the surrounding area is affected by tight scarring hiding
the breast or by leukoderma. In our patients we used var-
ious techniques according to the degree of breast defor-
mity, so each case should be treated on its merits. Skin
graft in the upper half of the breast offers a better prog-
nosis than a graft in the lower half and the inframamma-
ry groove, which nearly always develops re-contraction.
Graft hyperpigmentation usually improves after nearly a
year. Tsoutsos et al. used artificial skin (Integra) together
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with tissue expanders in a multistaged procedure in the re-
construction of post-burn breast deformity in a single case
with good results.” However, Integra is very expensive for
low- and middle-income countries.

Conclusion

Burns cause various degrees of breast deformity and
the surgical technique of correction varies accordingly. The
general rules of scar revision should be applied, correct-
ing the contracture by Z-plasty or by local flap if avail-
able or split-thickness graft if the adjacent area is affect-
ed by post-burn scarring or if a large defect appears after
complete release. Tissue expanders have a role to play in
some cases if the scar area is surrounded by normal healthy
tissue.

LES DEFORMATIONS POST-BRULURE DU SEIN: LES DIVERSES TECHNIQUES CORRECTRICES. RESUME. Les
bralures de ’aspect antérieur du thorax et de 1’abdomen et parfois de ’aspect antérieur du cou et des aisselles, causées dans la
majorité des cas par les flammes surtout dans les accidents domestiques, sont trés communes en Egypte. Ces brilures, si profondes,
peuvent produire une déformation au sein chez les femmes, soit en enfance soit en adolescence. Les Auteurs prennent en consi-
dération 74 seins féminins dans 55 patientes qui ont subi une déformation post-brulure au sein a cause d’un accident pendant 1’en-
fance ou les premiéres années de 1’age adulte. L’age médian des patientes était de 21 (variation, de 13 a 42 ans). Dans 18 patientes
la cause a été 1’ébouillantement et dans 37 la flamme. Les patientes présentaient les conditions suivantes: contracture en haut, 26
seins (35%), 21 patientes; contracture en bas, 32 seins (43%), 25 patientes; perte ou distorsion du complexe mamelon/aréole, 16
seins (22%), 9 patientes. La correction chirurgicale comprenait la plastie en Z, la révision de la cicatrice, I’excision de la cicatri-
ce et sa reconstruction par lambeau local ou greffe cutanée, avec 1’utilisation de prothéses d’expansion. Il a été possible d’obtenir
une projection adéquate du sein reconstruit, avec la création du pli mammaire. Aucune complication majeure ne s’est vérifiée. Deux
patientes ont subi la perte partielle de la greffe cutanée d’épaisseur variable et en trois cas il y a eu la perte partielle des bords de
I’aréole. Les brillures ont donc causé des malformations plus ou moins importantes et les techniques chirurgicales de correction
changeait en fonction de ces variations. Les Auteurs concluent que dans ces cas il faut suivre les régles générales de la révision
des cicatrices, c’est-a-dire corriger les contractures moyennant la plastie en Z ou un lambeau local, si disponible, ou avec une gref-
fe a épaisseur variable si la zone corporelle adjacente est atteinte de cicatrisation post-brulure ou si un grand défaut se manifeste
apres la libération complete. Les expanseurs tissulaires jouent un rdle dans certains cas si la zone cicatricielle est entourée de tis-
SUS normaux sains.
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