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Abstract
Congenital pectoral muscle defects are very rare, and when accompanied by limb defects, 
they are called Poland syndrome. A woman in her 70s, 4 years after partial mastectomy for 
breast cancer, underwent mastectomy for a local recurrence. During the operation, the pec-
toralis major and minor muscles were found to be defective. However, the patient did not have 
any limb defects. Although congenital pectoral muscle defects are very rare, it would be bet-
ter to confirm defects of the pectoral muscle by preoperative diagnostic imaging such as CT 
because the postoperative treatment may be affected.
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Introduction

Congenital pectoralis defects are congenital malformations that occur in about 1 in 
20,000 people, and when they are associated with limb loss, they are called Poland syndrome 
[1, 2]. In the treatment of breast cancer, defects in the pectoralis major and minor muscle can 
have a significant impact on surgery and radiation therapy. An extremely rare case is reported, 
along with consideration of the implications with respect to before and after surgery for breast 
cancer on the affected side.
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Case Report

A 70-year-old woman came to the hospital after becoming aware of a breast tumor in 
the left C′ region. A 4-cm mass was found in the left “C” area, and a needle biopsy from there 
showed a diagnosis of invasive breast cancer. Partial mastectomy and axillary lymph node 
dissection were performed. During this surgery, the pectoral muscle defect was unnoticed 
because the surgery was performed in the axillary region. There was also the possibility of 
accessory breast cancer, but the final pathological results showed a diagnosis of invasive 
lobular carcinoma ER (−) PgR (−) HER2:2+ (fluorescence in situ hybridization: negative) 
and axillary lymph node metastasis. Postoperative adjuvant chemotherapy was planned, 
and 1 course of epirubicin 100 mg/m2, cyclophosphamide 500 mg/m2, and fluorouracil 500 
mg/m2 was administered, but the side effects were so severe that all adjuvant therapies 
were discontinued.

Four years after the surgery, she became aware of a left breast tumor and was diagnosed 
with invasive lobular carcinoma (ER [+] PgR [+] HER2:1) by needle biopsy; local recurrence 
was diagnosed, and she underwent a total mastectomy. At surgery, after the skin flap was 
made, the left breast was raised laterally and resected, but the pectoralis major muscle was 
almost completely absent, with only a small amount present near the clavicle, and the pecto-
ralis minor muscle was completely absent (Fig. 1). This was confirmed by CT. The right 
pectoral muscle was smaller than normal, but both pectoralis major and pectoralis minor 
muscles were present (Fig. 2, 3). Reviewing the mammography again, the left mediolateral 
oblique view did not show the pectoralis major muscle (Fig. 4). The patient’s postoperative 
course was uneventful. The pathological result was invasive lobular carcinoma. Postoper-
ative adjuvant chemotherapy was epirubicin 60 mg/m2 and cyclophosphamide 600 mg/m2 

Fig. 1. The left breast is removed, but the pec-
toralis major and minor muscles are barely 
present. As noted by the arrow, only a small 
portion of the pectoralis major muscle is 
present on the cephalad side.

L RFig. 2. CT shows that the right pectoralis minor 
muscle is slightly present on the cephalad side, 
whereas the left pectoralis major muscle is 
almost completely absent, and the pectoralis 
minor muscle is deficient.
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(EC), 4 cycles, every 3 weeks, followed by docetaxel (75 mg/m2, 4 cycles, every 3 weeks). 
Endocrine therapy was administered with an aromatase inhibitor. Two years have passed 
since the mastectomy, and no recurrence has been observed. Based on the diagnostic criteria 
for Poland’s syndrome, it was clear that the patient had no limb deficits, and so it was concluded 
that the patient had a simple pectoralis minor muscle defect.

Discussion

Congenital aplasia of the pectoralis muscle accounts for 47% of all congenital aplasia of 
muscles, with a frequency of 1 in 22,189 [1]. In particular, those with ipsilateral short finger 
syndrome and syndactyly are considered to have Poland syndrome, with a frequency of 1 in 
36,000–50,000 [3]. The etiology of this condition is still unknown, but the general hypothesis 
is that it is related to a disruption in the distribution of blood flow through the subclavian axis 
during the critical sixth week of embryonic development [4]. Although there are no reports 
suggesting an association with breast cancer, an association with malignant disease such as 
leukemia has been suggested [5].

Fig. 3. CT shows that there is no pectoralis 
major or minor muscle dorsal to the left 
breast cancer. The right pectoralis major 
muscle is also absent at this height.

Fig. 4. The left pectoralis muscle is not 
shown on the mediolateral oblique view of 
mammography.
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DeFazio et al. [6] reported that there have been 18 reports of breast cancer cases with 
Poland syndrome. Interestingly, Poland syndrome is diagnosed incidentally in 63% of patients, 
either during the examination or during treatment for breast cancer [6]. Breast cancers that 
developed in Poland syndrome did not differ from normal breast cancers with respect to the 
histopathological diagnosis, but they had a higher frequency of lymph node metastasis (31%) 
[6]. Therefore, postmastectomy radiotherapy may be necessary, but there is concern that the 
loss of pectoral muscles may reduce the protective function of the thorax and decrease cardio-
pulmonary function [7].

When performing a mastectomy for a patient with a pectoral muscle defect, the 
following 2 points should be considered: (1) the possibility that the perforating branches 
to the mammary gland are more developed than usual and (2) the possibility that the 
subclavian vein may be exposed to the surgical field [8]. In this case, the subclavian vein 
was not exposed due to the presence of the pectoralis major muscle at the clavicle. The 
mastectomy was completed safely because there was no overdevelopment of the perfo-
rating branches.

In the present case, the patient had no desire for immediate breast reconstruction. Autol-
ogous tissue reconstruction can be performed with latissimus dorsi flap or deep inferior 
epigastric perforators flap. Fixation of the skin flap to the anterior thoracic region is possible 
by suturing it to the periosteum of the clavicle or ribs. On the other hand, breast reconstruction 
with tissue expander implantation usually involves the placement of a tissue expander in the 
dorsal side of the pectoralis major muscle, which cannot be placed in patients with a defective 
pectoralis muscle, such as the present case, and autologous tissue reconstruction should be 
performed. In addition, direct subcutaneous implant placement should not be done because 
of the risk of skin ulceration. In the present case, the pectoral muscle defect was not noted 
before the surgery, and a simple mastectomy was performed without any problems. If imme-
diate artificial breast reconstruction had been planned, the reconstruction procedure would 
have had to be changed. Therefore, if artificial breast reconstruction were to be performed, it 
would be necessary to confirm the presence of the pectoral muscle on CT, although pectoral 
muscle defects are very rare.

Conclusion

Congenital defects of the pectoral muscle are very rare, but they can affect treatment 
decisions for breast cancer. The presence of the pectoral muscle should be confirmed by 
preoperative diagnostic imaging, such as CT.
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