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Abstract
Poland syndrome is a rare congenital malformation, characterized by a congenital defect in the pectoralis muscle. It is 
associated with various ipsilateral upper extremity anomalies and homolateral breast hypoplasia. Here in, we report a 
case of Poland syndrome associated with breast cancer in a 66 years female and review the literature.
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1. Introduction
Poland syndrome  is characterized by the absence of pec-
toralis major and minor muscles, hypoplasia or complete 
absence of the breast, costal cartilage and rib defects, and 
hypoplasia of the subcutaneous chest wall tissue. Lallemand 
described Poland syndrome for the first time in 1826, but 
Alfred Poland precisely defined it in 184 [1]. Other compo-
nents of Poland syndrome include ipsilateral syndactyly and 
monodactyl, dextrorotation of the heart, lung hypoplasia, 
and lung herniation as well as vertebral and subclavian vein 
(and its tributaries) abnormalities [2]. Poland syndrome has 
been reported to be associated with various malignancies 
such as leukemia, Wilms tumor, malignant lymphoma, and 
leiomyosarcoma [3, 4]. However, there are only a few reports 
of Poland syndrome associated with breast carcinoma. This 
case report describes a case of Poland syndrome associated 
with invasive ductal carcinoma of the breast.

Case Report
A 66-year female presented with a painless, palpable lump 
in her right breast. The patient had no family history of 
breast cancer. Upon examination, her breasts were asym-
metrical, with hypoplasia of the right breast. There was an 
approximately 5 x 6 cm irregular, hard mass in the upper 
outer quadrant of the right breast without skin ulceration. 
No lymphadenopathies were observed in the axillary or 
supraclavicular regions. Ultrasound examination showed a 
heterogenous space occupying lesion with calcification and 

mammography revealed a lobulated irregular margined ra-
dio dense lesion in the right breast with asymmetrical breast 
(Figure 1). Computed tomography of the chest showed a het-
erogeneously enhancing multilobulated lesion in the lateral 
half of the right breast. PET CT showed a soft tissue lesion 
with speculated margins in the outer quadrant of the right 
breast with missing right pectoralis major and minor mus-
cles, anterior part of the right third and fourth ribs, and in-
tercostal muscles (Figure 2).

Figure 1: Mammography Showing a Lobulated Irregular 
Margined Radiodense Lesion in Right Breast with Asymmet-
rical Breasts.
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Figure 2: PET CT Showing Soft Tissue Lesion with Speculat-
ed Margins in Outer Quadrant of Right Breast with Missing 
Right Pectoralis Major and Minor Muscles, Anterior Part of 
Right Third and Fourth Ribs and Intercostal Muscles.

Trucut biopsy showed invasive ductal carcinoma. Immuno-
histochemical staining of the tumor cells were negative for 
estrogen and progesterone receptors, positive for HER 2 Neu 
expression (3+), and ki 67 (index 60%). She received six cy-
cles of neoadjuvant chemotherapy (Docetaxel, Carboplatin, 
and Transtuzumab). Figure 3 shows the residual tumor fol-
lowing neoadjuvant chemotherapy. Right modified radical 
mastectomy was performed. The intraoperative findings re-
vealed a 3 x 2 cm hard lump in the upper outer quadrant 
of the right breast with few enlarged axillary lymph nodes, 
absent right pectoralis major and minor muscles and ab-
sent anterior part of the right third and fourth ribs (Figure 
4). Pathological staging was ypT1bN0M0. Her postoperative 
course was uneventful (Figure 5).

Figure 3 : Residual tumor post NACT.

Figure 4 : Intraoperative picture showing absent right pec-
toralis major and minor muscles and absent anterior part of 
right third and fourth ribs.

Figure 5: Postoperative picture.

2. Discussion
Poland syndrome is a rare congenital anomaly and its inci-
dence varies from 1:36,000 to 1:50,000 [5]. This syndrome 
has a male predominance with a male to female ratio of 3:1, 
and 75% of the deformities occur on the right side [6]. This 
syndrome has unclear etiology, but the results of an epide-
miological study showed that the risk of Poland’s anomaly 
increased with maternal smoking during pregnancy [7]. It 
is also reported to be caused by obstruction of blood flow 
in the subclavian arteries and vertebral arteries around the 
sixth week of fetal gestational development [8].

Until now, only 18 cases of breast carcinoma associated with 
Poland syndrome are reported. Although there is a male 
dominance in Poland syndrome, all cases of breast cancer 
with Poland syndrome occurred in females within the age 
range between 33 to 74 years (including the patient in this 
report). Among these 19 cases (including those in this re-
port), 18 patients had ipsilateral breast carcinoma on the 
side of mammary hypoplasia, and only one patient had 
contralateral breast carcinoma associated with Poland syn-
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drome (Table 1). Although all reported cases had absence of 
pectoralis muscle, hypoplasia of the upper extremities were 
present only in 10 cases. Histologically, invasive ductal car-

cinoma (IDC) was predominant. Estrogen receptor and / or 
progesterone receptor were positive in most of the cases.

Table 1: Reported Cases of Breast Carcinoma with Poland Syndrome.

Refer-
ence

Age Side Absence of pec-
toralis muscle

Breast hy-
poplasia

Hypoplasia of 
upper extremity

Histology Stage ER PR

Khandel-
wal et al. 
(9)

71 R Yes Ips No IDC, DCis Ia 
T1N0M0

+ -

Havlik et 
al.(10)

33 R Yes Ips Yes IDC, ILC IIA 
T2N0M0

+ -

Katz et al. 
(11)

42 L Yes Ips No IDC Ia 
T1N0M0

- +

Fukushi-
ma et al. 
(12)

57 R Yes Ips Yes IDC IIa 
T1N1M0

+ +

Fukushi-
ma et al. 
(12)

53 L Yes Ips Yes IDC IIa 
T2N0M0

- -

Tamio-
lakis et al. 
(13)

53 L Yes Ips Yes IDC Ia 
T1N0M0

- +

Okamo et 
al. (14)

59 L Yes Con Yes IDC IIA 
T1N1bM0

- +

Wong et 
al. (15)

51 L Yes Ips No DCis 0 
TisN0M0

N/A N/A

Caussa et 
al. (16)

43 L Yes Ips No IDC IIIa 
T3N1M0

+ N/A

Un~a et 
al. (17)

39 R Yes Ips Yes IDC Ia 
T1cN0M0

+ +

Salhab et 
al. (18)

52 L Yes No No IDC, DCis Ia 
T1N0M0

N/A N/A

Ji et al. 
(19)

58 L Yes No No IDC IIa 
T2N0M0

N/A N/A

Zhang et 
al. (20)

43 L Yes Ips Yes IDC IIIc 
T1N3M0

+ +

Wang et 
al. (21)

46 R Yes Ips Yes IDC IIb 
T2N1M0

N/A N/A

Zhou et al. 
(22)

42 R Yes Ips Yes IDC IIIc 
T2N3M0

N/A N/A

Huang et 
al. (23)

60 L Yes Ips No IDC IIIb 
T4N1M0

- -

Huang et 
al. (23)

74 L Yes Ips Yes IDC IIb 
T3N0M0

+ +

Yesilkaya 
et al. (24)

39 L Yes No No IDC IIa 
T2N0M0

N/A N/A

This 
report

66 R Yes Ips No IDC I T1b-
N0M0

- -

L: left breast cancer; R: right breast cancer; is: ipsilateral; con: contralateral; IDC: invasive ductal carcinoma; ILC: invasive 
lobular carcinoma; DCis: ductal carcinoma in situ; ER: estrogen receptor; PR: progesterone receptor; (+): positive; (-): nega-
tive; N/A: not available.
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Compared to the general population, women with Poland 
syndrome have a greater risk of breast carcinoma [25]. 
Therefore, selfexamination of the hypoplastic breast should 
be done in these patients. Most tumors in Poland syndrome 
occur in the ipsilateral hypoplastic breast, but ipsilateral or 
contralateral normal breast can also be involved. So, in the 
examination of the breasts of Poland syndrome, both hypo-
plastic and normal breast should not be ignored for the pos-
sibility of neoplasia. In Poland syndrome, fat tissue on the 
chest wall is deficient, and the pectoralis muscles are usually 
absent, resulting in the thinness of the involved chest. During 
traumatic procedures such as fine needle aspiration cytolog-
ical (FNAC) examination and when a breast tumor is excised 
from a patient with Poland syndrome, thoracic organs and 
axillary vein may be injured, hence it should be done with 
caution. 

Based on the histopathological diagnosis, breast cancers that 
developed in Poland syndrome did not differ from normal 
breast cancers, but lymph node metastases (31%) occurred 
more commonly in Poland syndrome [26]. Hence, adjuvant 
radiotherapy may be necessary. As there is decreased pro-
tection by chest wall muscles in Poland syndrome, they have 
an increased risk of heart and lung complications and adju-
vant radiotherapy should be offered with caution.

3. Conclusions 
Carcinoma of the breast associated with Poland syndrome is 
rare, but physicians must be aware of cancer risks in these 
patients. In Poland syndrome, there is a congenital defect of 
the pectoralis muscle which can affect the treatment deci-
sions in breast carcinoma.
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