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Abstract Endoscopic ultrasound guided brachytherapy (EGBT) has been reported to be useful in certain 

malignancies including esophageal and pancreatic cancers. Percutaneous or surgical placement of radioactive seeds 

into the liver secondaries (brachytherapy) has been done successfully, however, the utility of EGBT in liver 

metastasis remains largely unclear. In this case report, we demonstrate the safety, efficacy and feasibility of EUS 

guided brachytherapy (EGBT) in liver metastasis secondary to leiomyosarcoma. 
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1. Introduction 

Metastatic leiomyosarcoma (LMS) typically carries a 

poor prognosis. 

Liver metastases are managed with multimodal therapies 

including segmental hepatectomy, systemic chemotherapy 

or local ablative therapies. Image guided therapies include 

targeted chemotherapy, ethanol ablation, radiofrequency 

laser, cryotherapy, transarterial chemoembolization (TACE) 

and interstitial brachytherapy with radioactive seeds. 

Regional therapies minimize systemic toxicity without 

compromising the tumoricidal effects.  

Linear echo-endoscopes enable fine needle injection (FNI) 

under real time image guidance. Its therapeutic applications 

in oncology include, but are not limited to, injection of 

cytotoxins, celiac plexus neurolysis (CPN), radiofrequency 

ablation (RFA), radiation therapy (fiducial placement and 

brachytherapy), biliary access and palliative anastomoses. 

Our patient had EGBT for liver metastases, with 

deployment of Iodine-125 (I-125) seeds. This is the first 

report of EGBT for liver metastasis. 

2. Case Report 

We report a 73-year-old lady, who underwent EGBT 

for retroperitoneal soft tissue sarcoma (STS) with liver 

metastases. The technical aspects of the procedure and 

follow up are described in this article.  

The patient presented in 2007, with a 12.6 cm pelvic 

mass secondary to a high-grade LMS arising from the 

sigmoid mesentery which was excised surgically. She had 

no past history except for vaginal hysterectomy for 

cervical dysplasia. She opted for a “wait and watch” 

approach. Surveillance imaging in 2009 revealed a liver 

lesion ((13mm in segment 8 (a)). She had Adriamycin – 

Ifosfamide chemotherapy and subsequent percutaneous 

hepatic perfusion (CS-PHP) of Melphalan. Her Eastern 

Cooperative Oncology Group status (ECOG) score was 0 

and Karnofsky Performance Scale was 100 on completion 

of 4 cycles in July 2010. Subsequent imaging in June 2011 

revealed progression of liver metastases and Virchow‟s 

node requiring radical neck dissection and metastasectomy. 

New metastases appeared in segment 2 (22x24 mm „b‟, 

and 8mm lesion „c‟) and segment 4 (27x26 mm „d‟), with 

interval progression of „a‟ in January 2012. 

The patient underwent EGBT into the left lobe lesion 

(Figure 1) along with radioembolization of the right lobe 

with Yttrium (Y-90), transarterial radioembolization 

(TARE) and stereotactic external beam radiotherapy 

(SBRT) for the central lesions. EGBT was done by the 

advanced endoscopist (SV) under monitored anaesthesia 

care (Figure 2, Figure 3, Figure 4). Four I-125 seeds were 

preloaded per strand. Linear echoendoscope GF-UC 140P 
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was used to identify target lesions within the left lobe. The 

tip of the 19-G Cook needle was loaded with the seeds and 

sealed using bone wax. Under EUS guidance, the needle 

was advanced to the distal margin of the lesion and the 

strands deployed, simultaneously withdrawing the needle 

and advancing the stylet. Sixteen seeds were placed in all. 

Interval imaging revealed a different lesion measuring 

26x25 mm in the left lobe, requiring further EGBT nine 

weeks later, deploying a total of nineteen seeds. The 

procedure was well tolerated with no complications.  

 

Figure 1. EUS showing the left liver lobe lesion 

 

Figure 2. EUS showing deployed strands 
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Figure 3. EUS showing I-125 Seeds within the lesion 

 

Figure 4. CT showing the seeds 

Positron emission tomography (PET) demonstrated 

minimal increase in metabolic activity within the liver 

lesions. CT guided biopsy of FDG avid liver lesions  

done nine months after initial EGBT, to exclude  

post-inflammatory changes, confirmed that the increased 

metabolic activity was secondary to metastasis. She 

received further TARE and SBRT, but developed therapy 

related Myelodysplastic Syndrome. She was palliated and 

died in July 2013, four years after the initial appearance of 

liver metastases. 

3. Discussion 

Liver metastasis most commonly arise from colon 

cancer, melanoma, neuroendocrine tumors and other  
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visceral malignancies, including STS. It portends a  

poor prognosis with a median survival of one year [1]. 

Resection offers the highest survival advantage for 

isolated liver metastasis [2]. Only 17% were eligible for 

resection, with a 3 year survival of 50% in a large series 

from Memorial Sloan-Kettering Cancer Center [2]. Vast 

majority are palliated, with the exceptional patient being a 

transplant candidate. Palliation involves a combination of 

systemic chemotherapy, SBRT, radiotherapy or locally 

ablative treatments.  

Linear EUS is evolving in endoscopic Oncology. It is a 

minimally invasive intervention for pancreatico-biliary 

drainage, intratumoral injection of agents and fiducial marker 

placement to facilitate image guided radiation therapy 

(IGRT) and SBRT [3]. An advantage of low dose rate 

brachytherapy is that it allows for a more concentrated 

effect on the targeted tumor [3]. Additionally, the short 

penetration distance minimizes the effects of radiation on 

the surrounding healthy tissue [3]. Radiotherapy is limited 

since radio tolerance of normal liver tissue is around 35Gy, 

much below the tumoricidal dose for hepatic malignancies, 

which is 70Gy [4]. Brachytherapy was introduced in the 

50‟s and had been done by implanting seeds during 

laparotomy or by percutaneous approach [5].  

EGBT is similar to fiducial placement, but uses radioactive 

seeds instead of an inert marker. Seeds used include I-125, 

Iridium-192 and Palladium-103. I-125 is preferred due to 

longer half life of 59.7 days and is ideal for rapidly 

growing tumors including metastases [6].  

Initial trials of brachytherapy in humans were on head 

and neck tumors and recently on the pancreas [7,8]. The 

trials done by Sun et al are the only available human trials 

addressing this. They used a mean of 22 seeds per patient 

with 100% technical success and reported median survival 

of 10.6 months with 27% showing partial tumor response 

[9]. Guo et al used EGBT in retroperitoneal malignancy 

[10]. 

Management of patients with liver metastases, 

especially those from soft tissue sarcomas remain 

challenging. This report demonstrates a patient centered 

approach for an aggressive metastatic malignancy. Our 

patient maintained good performance status for over 6 

years, for a condition with 3-year survival of 50%. Shorter 

seeds, newer particles and liquid formulation would 

enable easier delivery. Better software programs for 

treatment planning based on EUS imaging would 

rationalize dose calculation and more precise deployment 

of seeds with improved tumoricidal effects.  

4. Conclusion 

Our anecdotal experience is the first report of EGBT  

of liver metastases with encouraging results and holds 

promise as a new treatment for metastatic cancer. The 

patient had a survival benefit, from a multimodal approach 

involving two investigational treatments; CS-PHP and 

EGBT, both have been safe with some success. EGBT is 

precise and less invasive and targets multiple lesions.  

We demonstrated its technical feasibility, safety and 

tolerability. Randomized multicenter trials are needed, 

before making firm recommendations for EGBT. 
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