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Percutaneous transthoracic needle biopsy (PTNB) is a minimally-invasive procedure that is an 
indispensable tool for evaluating pulmonary lesions. Though extremely rare, tumor seeding of 
the pleura and chest wall can occur as a complication. Given that the breast is located anterior 
to the thorax, needle tracking through the breast is inevitable when PTNB is performed using 
the anterior approach. We describe tumor seeding of metastatic pulmonary ameloblastoma in 
the pectoralis muscle layer of the breast along the needle track of PTNB in a 51-year-old female 
presenting with a palpable lump in the right breast.
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INTRODUCTION

CT-guided percutaneous transthoracic needle biopsy (PTNB) is frequently performed 
and an effective, highly accurate, and safe method for the diagnosis of pulmonary dis-
ease requiring pathological confirmation (1). Pneumothorax and pulmonary hemor-
rhage are the most common complications of PTNB of the chest, whereas air embolism 
and tumor seeding are extremely rare (2). The reported incidence of tumor seeding af-
ter PTNB is 0.01–0.06% (3, 4). 

Herein we report a rare case of tumor seeding along the needle track after PTNB of 
metastatic pulmonary ameloblastoma in a 51-year-old female.
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CASE REPORT

A 51-year-old female visited our hospital complaining of a palpable mass in her right 
breast. On physical examination, an approximately 3 cm mass was palpated in the upper in-
ner quadrant of the right breast. No axillary lymphadenopathy was palpable. She had an op-
eration history of right upper lobe lobectomy for pulmonary mass after PTNB approximately 
8 months ago. She had an operation history of surgical resection for odontogenic tumor 
about 13 years ago. She knew it was a benign neoplasm, but could not remember the exact 
histological diagnosis.

8 months ago, a 2.6 cm lobulated enhancing nodule was incidentally detected in the ante-
rior segment of the right upper lobe. For the histologic diagnosis of the nodule, the patient 
underwent PTNB. Before the biopsy, the patient was verified to be able to follow the breath-
ing instructions. With the patient lying in the supine position, a radiopaque marker is placed 
on the patient’s skin over the area of interest to focus on the optimal access point. The depth 
from the skin entry site to the lesion was approximately 3.5 cm. The local anesthetic was in-
filtrated into the subcutaneous tissues. Then, an experienced chest radiologist advanced a 
20-gauge cutting needle into the lesion of interest vertically and obtained the specimen twice. 
Following removal of the biopsy needle, a small amount of hemorrhage was seen in the right 
upper lobe of the lung.

The bilateral mammogram showed no mass or microcalcifications in either breast. On so-
nographic examination, an approximately 2.8 cm, oval circumscribed hypoechoic mass was 
detected within the pectoralis muscle layer of the right inner breast (Fig. 1A). Because she 
had a history of right upper lobe lobectomy after PTNB 8 months previously with metastasiz-
ing ameloblastoma, an ultrasound-guided core needle biopsy was performed to rule out me-
tastasis. On microscopic examination, histologic features of the mass were similar to those of 
the lung; therefore, the lesion was diagnosed as metastatic ameloblastoma. 

For evaluation of palpable breast mass, chest CT was scanned. Chest CT images showed an 
oval heterogeneous enhancing mass with a well-defined margin in the right pectoralis mus-
cle. Compared to previous biopsy scans, the developing chest wall mass corresponds to the 
path of the previous biopsy needle canal (Fig. 1B, C). It was considered as tumor seeding 
through the needle track after PTNB. The patient underwent fluorine-18-fluorodeoxyglucose 
PET/CT (18F-FDG PET/CT) for staging. PET/CT revealed hypermetabolic lesions in the thoracic 
vertebra, left 2nd and 3rd ribs, sacrum, and right pectoralis muscle (Fig. 1D). These were not 
visible on the previous PET/CT scan about 8 months ago (Fig. 1E). The patient underwent 
systemic chemotherapy; however, the patient showed progressive disease. 

DISCUSSION

CT-guided PTNB is widely performed to evaluate the nature of pulmonary nodules. Al-
though the procedure is very safe when performed by appropriately trained and experienced 
physicians, several complications such as pneumothorax, hemorrhage, air embolism, and 
tumor seeding can occur (2). Pneumothorax is the most common complication of needle as-
piration or biopsy of the lung, which is reported to occur in 17–23% of patients, and pulmo-
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nary hemorrhage is the second most common complication, with reported frequencies 
ranging from 4% to 27% (5, 6). 

Tumor seeding of the pleura or chest wall along the needle track is extremely rare, and the 
exact mechanism of tumor cell implantation is still unclear. Ayar et al. (3) reported that the 
incidence of tumor seeding after PTNB was 0.012% and the average interval between PTNB 
and needle-track metastasis was 2.6 months. There were no predictable risk factors related 
to needle size, tumor size, or tumor location. In contrast, Tomiyama et al. (4) reported that 

Fig. 1. Tumor seeding in the needle track after PTNB.
A. Sonogram shows an oval hypoechoic mass (arrow) in the pectoralis muscle of the right inner breast. 
B, C. Chest CT image shows an oval enhancing mass (arrow in B) with a well-defined margin in the pectoralis muscle layer of the right breast. 
The mass is located in the pathway of needle insertion of PTNB (arrowhead in C). Chest CT image obtained during PTNB through the anterior 
approach 8 months before (C). 
D, E. Maximum intensity projection reconstruction of a PET image shows FDG uptake in the right thoracic wall, vertebrae and left ribs, and sa-
crum (arrows in D). These lesions were not visible on previous PET images about 8 months ago. Maximum intensity projection reconstruction 
of a previous PET image shows only FDG uptake of pulmonary ameloblastoma in the right upper lobe of the lung (arrow in E).
FDG = fluorodeoxyglucose, PTNB = percutaneous transthoracic needle biopsy
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tumor seeding appeared to depend on the size of the needle; therefore, large-bore needles 
carry a relatively greater risk of tumor seeding. They suggested that CT-guided biopsy per-
formed using the coaxial method has a lower frequency of tumor seeding as the outer can-
nula minimizes direct contact of the tumor cells with the biopsy route (4). Although we used 
the coaxial method in our case, tumor seeding was unavoidable. Wide en bloc resection can 
be performed if the needle track metastasis is isolated to the chest wall without evidence of 
distant metastases (2).

Patient positioning during PTNB should be chosen based on the location and size of the le-
sion and the patient’s ability to tolerate positioning (1). It is recommended that the patient be 
positioned in the supine or prone position to avoid crossing the interlobar fissure with the bi-
opsy needle, thus reducing the risk of pneumothorax (7). During the anterior approach in the 
supine position for mid-lung lesions, needle tracking through the breast is inevitable and tu-
mor seeding to the chest wall after PTNB can occur. This patient underwent right lobectomy 
after CT-guided PTNB for the mass in the anterior segment of the right upper lobe, which re-
vealed metastatic pulmonary ameloblastoma.

Ameloblastomas are rare, slow-growing, benign odontogenic epithelial tumors. Tumor 
metastasis has been reported to be a remarkably late event by 18 years after primary tumor 
treatment (8). The incidence of metastasis has been reported to be only 2% (9). Van Dam et 
al. (8) reported a summary of the clinical findings of 27 patients with metatazing ameloblas-
toma. In this report, the rate of metastatic site is as follows: 78% of lung and extrapulmonary 
metastasis (15% of lymph nodes and 7% of the spine). Metastasis to the lungs reveals multi-
ple pulmonary nodules bilaterally, usually followed by multiple failed attempts at primary 
tumor control. The mechanism by which ameloblastoma metastasizes has been controver-
sial, but the hematogenous route has been generally favored as the most likely route of spread 
because most tumors metastasized to bilateral and multiple lung fields, without accompany-
ing lymph node metastasis (8). In this case, the presence of a tumor along the previous biop-
sy needle canal in the chest wall, where metastasis is rare, supports that metastatic tumor 
occurred by tumoral seeding after TTNB. 

In summary, we report a case of tumor seeding after PTNB who presented with a palpable 
breast lump. Although rare, it should be included in the differential diagnosis of chest wall or 
breast mass, especially for the mass occurring along the needle track in a patient with a his-
tory of PTNB or percutaneous procedure. In addition, histological examination should be 
performed to rule out the possibility of tumor seeding despite benign imaging findings.
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경피적 흉부 생검 이후에 발생한 전이성 폐 법랑모세포종의 
종양 파종

박혜미1 · 김윤현2* · 임효순1 · 기소연1 · 이효재1 · 이종은2 · 정원기1

경피적 흉부 생검은 폐 병변을 병리학적으로 진단하는 데 있어서 필수적인 최소 침습 시술이

다. 매우 드물기는 하지만 흉막과 흉벽에 종양의 파종이 경피적 흉부 생검의 합병증으로 생

길 수 있다. 유방은 흉곽의 앞쪽에 위치하기 때문에 경피적 흉부 생검 시 흉곽의 앞쪽에서 접

근할 때 바늘이 유방을 지나는 것을 피할 수 없는 경우가 있다. 이에 저자들은 유방의 만져지

는 종괴로 내원한 51세 여성에서 경피적 흉부 생검 경로를 따라 생긴 전이성 폐 법랑모세포

종의 파종을 경험하였기에 영상 소견과 함께 증례 보고한다. 
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