
Abbreviations
DIEP  Deep inferior epigastric perforator fl ap
LDF  Latissimus dorsi muscle myocutaneous 

fl ap
SGAP  Superior gluteal artery perforator fl ap
TRAM  Transverse rectus abdominis myocuta-

neous fl ap

Poland’s Syndrome
Poland’s syndrome was fi rst described by Alfred 
Poland as a medical student in London in 1841. 
Although Lallemand and Froriep presented 
patients with similar anomalies, Alfred Poland’s 
description is by far the most precise and 
comprehensive.7 The sine qua non of Poland’s 
syndrome is the absence of a sternocostal portion 
of the pectoralis major muscle, a hypoplastic or 
absent breast and/or nipple–areola complex, and 
may include upper-extremity abnormalities such 
as hypoplasia of the hand, forearm, and arm. This 
may also include complete or incomplete syndac-
tyly and short fi ngers. The chest wall can have 
abnormalities with depressed ribs and occasional 
absence of the latissimus dorsi muscle, serratus 
anterior muscle, and external oblique muscle. 
Absence of the pectoralis major muscle occurs 
with an incidence of approximately 1:7,000 to 
1:1,00,000 live births. It commonly affects males 
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Summary
Congenital breast deformities pose a chal-
lenging dilemma in plastic surgery. The 
expression of the abnormality may be complete, 
and anatomic components are often missing, 
deformed, or weakened. Most breasts are 
naturally asymmetrical. These asymmetries 
may include discrepancies in breast size and 
shape, location of the nipple–areola complex, 
the inframammary fold, or skeletal abnor-
malities (see Figure 29.1). Breast abnormali-
ties can cause emotional and psychological 
trauma, resulting in social maladjustment 
and associated behavioral problems. The 
majority of patients are young healthy indi-
viduals who seek aesthetic restoration of 
their deformities.

Preoperative evaluation begins with a 
thorough medical and surgical history, par-
ticularly related to breast disease. Physical 
examination includes identification of chest 
wall or musculoskeletal deformities; shape, 
symmetry, and volume of both breasts; the 
presence and degree of ptosis; the position 
of the inframammary folds; and anomalies 
of the nipple–areola complex. Most of these 
anomalies require a multistage surgical 
approach, and the patient must be exten-
sively counseled.
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in a 2:1 to 3:1 ratio and has a right-sided predis-
position in 60–75% of cases.8 The etiology of this 
condition is unknown, and there is no genetic 
pattern or familial predisposition. The most 
accepted theory refers to a circulatory defect of 
the subclavian artery around the 45th gestational 
day.9 This has been termed the “subclavian artery 
supply disruption sequence” and is supported by 
Merlob et al.’s evaluation of subclavian artery 
diameter and fl ow.18

Poland’s syndrome has a large spectrum of clin-
ical presentations which correlate well with the 
degree of functional impairment and cosmetic 
deformity. The surgical correction of Poland’s 
syndrome deformity requires addressing four 
separate issues: (1) Addressing the chest wall 
deformity, (2) addressing the breast deformity in 
females, (3) surgical correction of any upper-
extremity deformities, and, lastly, (4) nipple–areola 
reconstruction.

The ideal reconstruction goals in female 
Poland’s anomaly patients require achieving 
breast symmetry, correcting the chest wall defor-
mity, recreating the anterior axillary fold, and 
providing an adequate infraclavicular fullness 
for aesthetic and psychosocial aspects.3 In female 
Poland’s syndrome, some clinical situations cor-
recting the breast contour may be enough to 
camoufl age the deformity without the need for 
extensive muscle fl ap transposition (i.e., latissimus 
dorsi fl ap) (Figure 29.1).

The latissimus dorsi muscle fl ap and muscul 
cutaneous components have been used for 
patients with Poland’s syndrome since fi rst 

introduced for breast reconstruction. Latissimus 
dorsi transposition reestablishes the anterior axil-
lary fold, fi lling in the supraclavicular hollows, 
particularly in males with thin subcutaneous tis-
sue. This replaces the pectoralis major muscle, 
which is strongly associated with the male gen-
der. In females, it provides excellent coverage for 
a breast implant or a tissue expander. In patients 
in their developing adolescent years, an expander 
implants such as the Becker implant can be used 
temporarily and later on exchanged for a perma-
nent implant when the patient has completed 
growth. The timing of this reconstruction, at 
least with a muscle transposition, should be seri-
ously considered at age 5–6 during the preschool 
years before serious anxieties and psychological 
problems develop. To create the anterior axillary 
fold with a latissimus dorsi fl ap, some surgeons 
advocate dividing the latissimus insertion ten-
don on the humerus and transferring it to a more 
anterior position to increase its projection across 
the axilla.16 In females performing a latissimus 
dorsi muscle transfer without an expander or a 
mammary prosthesis may result in an inade-
quate volume in most cases. If the patient has a 
larger tissue defect or is older and has signifi cant 
lower abdominal tissue, a TRAM fl ap, even a 
deep inferior epigastric fl ap (DIEP) fl ap, or a 
superfi cial inferior epigastric artery fl ap can be 
transferred as an option. Despite the aestheti-
cally pleasing results that can be achieved with 
the latissimus dorsi transposition, substantial 
donor-site morbidity can exist because of the 
large incision needed to harvest and transfer the 

Figure 29.1. (a) A 32 year-old female with Poland’s syndrome. Right breast corrected with a 350-cc gel implant and a simultaneous left breast mas-
topexy. No need for latissimus transposition. (b) Postoperative result 3 years later.
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fl aps.17 Borschel et al described a two-stage min-
imally invasive technique that requires only a 
single small incision in the axilla for the muscle 
dissection and implant placement. In the fi rst 
stage of this technique, a tissue expander is 
placed endoscopically to increase the size of the 
skin envelope. After a period of expansion, at a 
second stage, the tissue expander is removed 
endoscopically and a permanent saline implant 
is placed. The latissimus dorsi muscle can then 
be transferred. For some patients, the opportunity 
to reduce the dermasite scar through endoscopic 
techniques is a more attractive option. In situ-
ations where the syndrome includes hypoplasia 
of the latissimus dorsi muscle, free tissue trans-
fer procedures can provide excellent results. 
The free superior gluteal myocutaneous fl ap 
and free rectus fl aps have been reported by vari-
ous authors.14,24 However, the use of the TRAM 
flap particularly if tripedicle may have detri-
mental effects on the abdominal wall of young 
patients. Donor-site morbidity can include 
abdominal hernias, bulging, prolonged pain, and 
anesthesia of the involved tissues. For those rea-
sons, perforator free fl aps have provide an excellent 
alternative method of autologous recons truction 
for this syndrome. The DIEP13 and the superior 
gluteal artery fl ap (SGAP),9 are currently used 
for breast reconstruction by Poland’s syndrome. 
The advantage of the DIEP fl ap is that it lessens 
the amount of fascial dissection and rectus mus-
cle dissection at the donor site. Thus, it may 
decrease postoperative pain and lessen recovery, 
and some studies have shown a slightly lower 
incidence of hernia formation and bulging com-
pared to the TRAM fl ap.10 The Superior gluteal 
artery prefactor fl ap (SGAP) may be used if the 
patient does not have adequate abdominal tis-
sue, as in the case of many younger patients. 
However, there is a high chance for buttock con-
tour donor-site deformity requiring secondary 
revisions. Furthermore, perforator fl aps need 
advanced microsurgical skill, and this procedures 
takes longer operative time.

A separate deformity from Poland’s syndrome 
was described by Spear et al. in 2004, and it was 
coined the anterior thoracic hypoplasia syndrome. 
This deformity and Poland’s syndrome share 
similar traits; however, in the anterior thoracic 
hypoplasia syndrome, the pectoralis major 
muscle is completely normal unlike the situa-
tion in Poland’s syndrome where the pectoralis 

hypoplasia or missing sternocostal head is the 
defi ning feature. Poland’s syndrome has varying 
degrees of severity and involvement, and it may 
or may not have involvement of the upper 
extremity, but the anterior thoracic hypoplasia 
syndrome tissue defi ciencies are similar with 
regard to chest and breast size and can occur on 
the contralateral side. The etiology is unknown. 
This second syndrome is more easily corrected 
by the use of breast augmentation to increase 
breast size and projection of both breasts. 
Augmentation mammoplasty is the preferred 
method, because it is simpler compared with 
alternative fl ap procedures.

Axillary Breast
The human breast develops from ectoderm dur-
ing the fi fth week of gestation. The earliest iden-
tifi able breast tissue is the mammary ridge, 
which expands bilaterally from the axilla in a 
caudal direction to the groin. Breast tissue can 
develop anywhere along this embryologic breast 
line. One of the most common sites of extra 
mammary breast tissue is the axilla but it can 
also be found in unusual locations such as the 
scapula, thigh, posterior leg, or the labia majora 
(Figure 29.2). Ectopic breast tissue is at risk for 
similar benign and malignant problems as nor-
mal breasts, which include fi brocystic disease, 
mastitis, fi broadenomas, atypical hyperplasia, 
and carcinoma.6 Marshall in 1994 reported an 
increased incidence of cancer in aberrant breast 
tissue. Accessory axillary breast tissues are com-
mon embryologic alterations found in about 
1–6% of women, and they often manifest bilater-
ally.1 Axillary breast tissue presenting as a pal-
pable axillary mass can undergo monthly 
menstrual changes as well as tenderness, swell-
ing, diffi culty with shoulder motion and irrita-
tion from clothing. All symptoms may be 
aggravated, becoming more apparent during 
puberty and pregnancy. Ectopic cancers located 
in the axilla seem to present with more extensive 
disease at an earlier age, suggesting that aber-
rant tissue may be at increased risk for malig-
nant change. The treatment of axillary breast 
tissue is generally elliptical excision, although 
axillary breast tissue has also been reportedly 
removed with ultrasound-assisted liposuction 
to avoid a large scar.5
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Polythelia
Supranumerary nipples or polythelia (Figure 
29.3) can be found along the line from the axilla 
to the groin. This anomaly is the most common 
anomaly in congenital breast deformities pres-
ent in about 5% of the general population and 
can be found in both men and women.22 A rem-
nant of milk lines after improper regression of 
the mammary ridges at approximately 3 months 
of gestation causes accessory nipples.2 The most 
common site for an abnormal nipple is inferior 
to the normal breast but superior to the lower 
abdominal inguinal regions. In approximately 
50% of the patients, it can be bilateral. It has also 
been described outside the milk line, such as 
the scapula, posterior thigh, head, and neck.25 
Although polythelia rarely causes more than an 
aesthetic concern to the patient, sporadic poly-
thelia may be associated with other congenital 
deformities including kidney urologic abnor-
malities. This anomaly has also been associated 
with testicular cancer. It has been reported that 
male patients with supernumerary nipples have 
an increased risk of testicular tumors, but the 
actual relative risk remains uncertain because of 
the relatively lower incidence of both diseases.11 
These pigmented lesions in the milk line should 
be excised before puberty, particularly in young 
girls, because recession may require larger tissue 
excision if there is glandular growth. There have 
been a few reported cases of cancerous degen-
eration of this accessory nipple–areola complex 
tissue, and that provides an additional justifi cation 
for excision of these lesions.22

Tuberous Breast
Tuberous breast syndrome is a rare anomaly 
presenting in adolescent mammary develop-
ment. It was initially described by Rees and 
Aston,20 and it is characterized by a constricted 
base, hypoplastic breast tissue, a herniated nipple–
areola complex, an elevated inframammary fold, 
and a defi cient skin envelope in the lower pole 
vertically and transversally. Its etiology is 
unknown. There is no genetic or familial inci-
dence, and a proposed cause of this tuberous 
deformity is the presence of a ring of fascia that 
constricts radial growth. It is hypothesized that 
this constricting ring of superfi cial fascia limits 
growth of the lower pole and results in a high 
inframammary fold. Mammary tissue herniates 
through a hiatus in the fascia located directly 

Figure 29.2. (a) Axillary breast; (b) detail.

a b

Figure 29.3. Polythelia.
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deep to the nipple–areolar complex.26 This breast 
tissue defi ciency results in the tuberous or “potato-
like” appearance of the breast that may involve 
only the lower pole or may involve the breast cir-
cumferentially. This deformity becomes evident 
during adolescence and can generate signifi cant 
psychological disturbances. Generally, volume 
defi ciency of tuberous breast is at least 27% 
less than the contralateral breast, and in many 
cases, it is bilateral to a variable degree. Grolleau 
et al.12 reported that in 28% of tuberous breast 
deformities, the breast was reported to be 
hypertrophic.

The classifi cations reported in the literature 
are based primarily on the shape of the defor-
mity. The von Heimburg classifi cation is divided 
into four categories based on the degree of 
hypoplasia of the base of the breast. In this clas-
sifi cation, type 1 and type 3 breasts may be con-
sidered the same, because the amount of skin 
envelope is simply dependent on the size of the 
glandular tissue itself. Grolleau et al.12 reduced 
the classifi cation group to three classes based 
on the degree of hypoplasia at the base of the 
breast. Type 1 is characterized by hypoplasia of 
the lower medial quadrant; type 2 breasts are 
hypoplastic on both lower quadrants, and the 
areola points downward; and type 3 has hyp-
oplasia in all four quadrants.12

There are multiple surgical techniques described 
for correction of tuberous breast deformity. The 
main goals are to restore the base dimensions, 
correct hypoplasia of the lower quadrants, reposi-
tion the inframammary fold, correct the nipple–

areola complex herniation by reducing the size of 
the areola, correct ptosis, and provide as close a 
symmetry as possible with the contralateral breast 
(Figure 29.4).

The timing of reconstructive surgery for most 
congenital breast deformities is important to the 
fi nal outcome. Surgery at a young age can dam-
age the breast bud and cause major growth 
deformities. In most situations, corrective sur-
gery should not be undertaken until the breast is 
fully developed by the age of 15 or 16 years.

The tuberous breast with herniation of breast 
tissue through a constricted fascial ring may be 
approached through a periareolar incision, allow-
ing for areolar reduction and release of the con-
stricting rim. The inframammary approach is 
another effective way to release this band and adjust 
the inferior position of the breast. The chosen tech-
nique depends on careful study of the deformities 
of the breast to achieve proper correction.

The superior pedicle mammoplasty with lateral 
dermal glandular fl ap techniques also provides 
fi lling of the lower quadrant with breast tissue. 
The Maillard Z-plasty technique may be used for 
type 1 and type 2 deformities, and in this tech-
nique, the inframammary fold is lowered to a 
normal position, and the inferior portion of the 
breast is reshaped by overlapping the elevated 
inferior skin fl aps in the fashion of a Z-plasty.15 
The Ribeiro technique may be used for type 2 
and type 3 deformities. In this technique, an infe-
rior fl ap is made by dividing the lower pole of the 
breast from the upper pole and the nipple–areolar 
complex. This fl ap is then folded over itself to 

Figure 29.4. (a) A 27-year-old female with right tuberous breast deformity, 5 ft 11 in., 220 lb. (b). Deformity corrected with 3 months of tissue expansion and 
later replacement with 600-cc gel prosthesis on right and 500-cc augmentation on left. Postoperative result at 1 year.

a b
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give the inferior pole projection and as close 
to normal in appearance as possible.21 Choupina 
et al.4 reported the successful use of this technique 
in combination with silicone implant placement 
for type three deformities. In the Puckett tech-
nique, the inferior fl ap is based just deep to the 
nipple–areola complex; it is elevated, and a 
submuscular implant is placed, and the breast is 
unfurled anteriorly over the implant, transferring 
tissue bulk to the inferior pole.19

Tissue expansion has become, in many ways, 
the mainstay of the treatment of tuberous breast 
deformities (Figure 29.4a). The constricted base 
of the breast is approached through the infra-
mammary incision; multiple cruciate incisions 
are made along the base of the breast to destroy 
and eliminate the constricted bands, and a tissue 
expander is placed in the submammary position. 
The patient then undergoes a period of expan-
sion, which may range from 2 to 4 months depend-
ing on the size needed to match the contralateral 
breast, and then at a second stage, has the tissue 
expander removed, the pocket capsule adjusted, 
and a silicone implant placed to match the con-
tralateral side. In many situations, a contralateral 
augmentation or mastopexy is performed to 
improve symmetry (see Figure 29.4b).

Congenital Absence 
of the Breast
Isolated absence of the breast was fi rst described 
by Froriep in 1839. Unilateral absence can be seen 
together with Poland’s syndrome, bilateral absence 
is rare, and most cases of amastia are a component 
of other developmental syndromes such as Ullrich–
Turner syndrome or the AREDYLD syndrome.23 
In these situations, breast reconstruction tech-
niques undertaken are similar to those used in 
breast cancer surgery. That is, the use of the trans-
verse rectus abdominus myocutaneous fl ap or 
latissimus dorsi fl ap plus an implant. Tissue expan-
sion with subsequent placement of a silicone 
implant is also a viable option.
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