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Abstract

Poland’s syndrome is an uncommon congenital anomaly of unknown etiology, the main characteristic of which is the absence of the ma-
jor pectoral muscle. Thorax and upper limb malformations also may be present. Poland’s syndrome has been observed in clinical cases
connected to a variety of neoplasia, primarily hematological disorders. Patients with Poland’s syndrome who have developed breast

cancer have been reported incidentally. Here we report a case of Poland’s syndrome associated with breast cancer.
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INTRODUCTION

A rare congenital chest wall disorder, Poland’s syndrome
(PS) affects one in 20,000 to one in 32,000 newborns.!!]
The diagnosis is clinical, and the main criterion is the ab-
sence of the pectoralis major muscle, or, more concisely, its
sternocostal head. Apart from that, underdevelopment of
nipple-areola complex, breast hypoplasia, hypoplasia or ab-
sence of pectorals minor and ipsilateral ribs or upper limb
anomalies may be present.[?l Males are affected more often
than females, with a ratio of 3:1 and the clinical features
predominantly seen on the right side.[*) The condition was
named after Sir Alfred Poland, a British surgeon, who pro-
vided a precise description of the syndrome in 1841 and
published it in a report entitled “Deficiency of the Pectoral
Muscles” But it was Lallemand that first noticed this condi-
tion and documented it in 1826.5)

CASE REPORT

An 81-year-old woman with a history of chronic lymphocytic
leukemia was admitted to our hospital with a palpable solid
mass in her right breast. The mass was found by the patient
during self-examination and adjoined right nipple-areola
complex. A physical examination revealed breast asymmetry
with hypoplasia of the right breast and a lump about 2 cm in
diameter in the reduced breast. There were no signs of skin
ulceration or nipple discharge, but nipple retraction was pres-
ent. The right axillary lymph nodes were enlarged to 1.5 cm
in diameter. It is worth mentioning that no changes were
identified in the left breast, except lobular involution (Fig. 1).

Mammography showed heterogeneously dense mass with
the size of about 2.2x2.0 cm with spiculated margins in the
posterior third of the right breast, lower inner quadrant
(Fig. 2).

Ultrasonography confirmed the presence of vertical-
ly oriented heterogeneous hypoechoic lesion, measuring
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Figure 1. Left breast mammogram demonstrates fibrocystic
changes and a zone of higher density (marked) which should be
differentiated between fatty tissue or fibroadenoma.

1.8x1.5x1.7 cm, with irregular edges and distal acous-
tic shadow. Doppler ultrasound detected increased blood
flow inside the mass and along its borders. A 5.9x4.1 cm
right lower jugular lymph node and several lymph nodes
(0.4x0.3 cm, 0.5%0.3 cm, 0.5%0.5 cm) in the right axillary
fossa were also found, characterized by hypoechogenicity,
disrupted corticomedullary differentiation and moderate
blood circulation. A chest CT scan diagnosed hyperdense
round mass with irregular edges in the right breast of the
patient (Fig. 3).

The lesion size was 2.0x1.4 cm and it was adjacent to the
retracted nipple. The anterior thoracic wall anatomy was
affected, the right pectoralis major and minor were absent.
The patient underwent right total mastectomy with lymph
node dissection. During the operation, complete absence of
the right pectoral muscles was confirmed (Fig. 4).

Pathological examination confirmed the presence of in-
vasive breast carcinoma of non-specific type grade 2 (22 mm
in diameter) with several foci of ductal carcinoma in situ
(DCIS) grade 1. The tumor affected lymph and blood ves-
sels with no signs of perineural invasion. Also, a metastasis
in the right axillary lymph node was identified. Primary
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Figure 2. Right breast mammogram image illustrates extremely
dense spiculated mass (marked).

pectoralis major m.

pectoralis minor m.
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Figure 3. CT scan shows complete absence of the right pectoral
muscles and hypoplasia of the right breast.

tumor and metastasis IHC detected luminal-A molecular
subtype (ER/PR=100%/80%, HER2- negative). The final
diagnosis was invasive breast cancer T2NIMO with DCIS,
luminal type A. The patient had no postoperative complica-
tions and was discharged, anastrozole 1 mg was prescribed.
No relapse was observed during the 12-month follow-up.
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Figure 4. Intraoperative photo, sites of interest are numbered
below: 1 — remnants of pectoral major muscle; 2 — intercostal
space; 3 — sternum.

DISCUSSION

PS was named after Alfred Poland, who described pec-
toral muscles absence based on findings of an autopsy at
Guy’s Hospital. The first who introduced the notion of Po-
land’s syndactyly and paired absence of pectoral muscles
and fused fingers was a plastic and hand surgeon Patrick
Clarkson. Later, Thompson structured and summarized
the whole range of malformations associated with the PS.[*!

There is still disagreement regarding the exact cause of PS,
although vascular and genetic theories are the most prevalent
ones. The vascular hypothesis states that what causes the PS
is the disrupted blood flow distribution in the subclavian ar-
tery and its branches during the sixth week of gestation. Ge-
netic predisposition to PS is supported by reports of familial
cases and association with other congenital abnormalities,
such as dextrocardia or Moebius syndrome.*! It is suggested
that the PS, Klippel-Feil and the Moebius syndromes have
common pathogenesis, subclavian artery supply disruption,
and thus, they can be presented together.*

PS is phenotypically variable. In both sexes, anterior
axillary fold is poorly formed due to aplasia or apparent
hypoplasia of the pectoralis major muscle. Usually, PS is
not accompanied by functional restrictions of the affect-
ed upper limb. Wrist and hand hypoplasia is reported in

89% of the cases, forearm hypoplasia is present in 37% of
the cases. Very often, such hand anomalies as symbrachy-
dactyly (89%) and short middle phalanges (45%) are seen.
Lower extremity involvement, rib aplasia, keeled (9.7%) or
hollowed (0.8%) chest are rare.[*] Apart from musculoskel-
etal deformities, craniofacial, dermatological and internal
organs anomalies may be present. For example, there was
a case of PS in a neonate with significant lung herniation
through the left sided rib defect. Cases of unilateral renal
agenesis, wandering spleen, hepatic exstrophy have also
been reported. The dermatologic features in PS are not
specific, and they include anhidrosis, axillary or pectoral
alopecia, and, more rarely, café-au-lait spots.

Currently, there is a documented association with neu-
roblastoma, Wilms tumor, lymphoproliferative disorders,
and various cancers such as breast and lung cancer.[®! He-
reditary gene abnormalities are assumed to be the cause
of PS patients’ predisposition to carcinomas. All the same,
this is still up for debate. A case of monozygotic twins with
PS is known - they were tested for genetic anomalies using
array-comparative genomic hybridization (array-CGH).
CGH detected deletion of 5 genes on chromosome 11.
These genes were involved in regulating the cellular growth,
differentiation, and apoptosis. Both twins presented with
breast asymmetry, underdevelopment of pectoral muscles
and one of them also had right hand hypoplasia.(”)

Breast cancer (BC) is the most commonly diagnosed
cancer in women. It has increased in incidence recently, due
primarily to the increase of localized-stage and hormone re-
ceptor (HR)-positive cases. But the mortality rate of breast
cancer has declined, reaching a 43% decrease since its peak
in 1989. Interestingly, 30% of all BC cases can be attributed
to the modifiable risk factors, such as excessive weight, sed-
entary lifestyle, malnutrition, tobacco smoking, and alcohol
consumption.®) BC subtypes according to hormone recep-
tor (HR) and HER2 status are HR(+)/HER2(-), HR(+)/
HER2(+), HR(-)/HER2(+) and HR(-)/HER2(-). The
HR(+)/HER2(-) subtype is the most common and has the
best prognosis. Overall, HR(+) patients have higher OS and
breast cancer specific survival (BCSS) than HR(-) patients.[!

So far, only approximately 20 cases of PS associated with
breast cancer have been reported. The median patients’ age
is 50 years. Mostly, mammary hypoplasia and ipsilateral
BC relative to the PS manifestations are presented. The vast
majority of cases comprise invasive ductal carcinoma, or,
more rarely, a combination of several histological types. No
clinical cases of such patients with distant metastases have
yet been reported .

The absence of costal cartilage in second to fifth ribs
(18% in right-sided PS vs. 40% in left-sided PS) makes
chest wall organs more vulnerable to damage. Therefore,
musculoskeletal defects should be diagnosed during ultra-
sonography, CT or MRI before performing invasive proce-
dures, such as core-needle biopsy or surgery. The surgical
option in these cases remains controversial.!”

Therefore, anatomical anomalies should be thoroughly
examined and concisely interpreted using diagnostics im-
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aging, since their presence may change tactics of surgical
intervention and increase risk of heart and lung traumati-
zation. Skeletal and soft tissue malformations may require
use of reconstruction techniques.

CONCLUSION

It was shown that patients with Poland’s syndrome are at
a risk of developing malignancy, including breast cancer.
Breast cancer diagnostics and treatment are the same as in
patients without the disease. More clinical data is needed to
identify the main cause of breast cancer in patients with the
Poland’s syndrome.
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Pe3tome

Cunppom Ilonanpa - peaxas BpoXXAEHHAA aHOMAa/VA HEM3BECTHON 3THOJIOINH, IJIABHOM XapaKTePUCTUKON KOTOPOIl ABJIAETCA OT-
CYTCTBMeE OOJIBIION IPYJHOI MBIIIIBL. MOTYT Tak)Ke IPUCYTCTBOBATb HOPOKY PasBUTUA IPYAHON KITKU ¥ BEPXHUX KOHEYHOCTEIL.
Cunppom Ilonanya Habmofancsa B KIMHIYECKMX CTyYasX, CBA3AHHBIX C Pa3/IMYHbIMY HEOIIa3VAMM, B IIEPBYIO Ouepe/ib IeMaToIOIN-
JyecKyMy paccrporictBaMu. ITaryeHTs! ¢ curppoMoM Ilomanpa, y KOTOPBIX PasBIICA PaK MOTOYHOI XKeJle3bl, OblIN 3aperucTpypoBa-
HBI CJTY4aifHO. 3/jech MBI coObIIIaeM 0 cTydae cuHapoMa Ilomanya, CBA3aHHOTO C PAKOM MOJIOYHOI JKeTe3bl.

KnioueBble cnoBa

PaK MOJIOYHOI! YKeJle3bl, BpOXXI€HHAsA aHOMaJINA, IOPOK pa3BuTusA, cuaapomM Ilonanma
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