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Abstract

The use of radioactive 125I seed implantation in the treatment of 
lung metastases has shown a good prospect for treatment of met-
astatic lesions, especially in patients who cannot tolerate surgery 
or side effects of chemotherapy and/or radiotherapy. In this case 
of non-responsive anal canal carcinoma with lung metastasis after 
chemo-radiotherapy, the implantation of radioactive 125I particles 
was proved effective, not only in decreasing the lesion, but also 
in bringing less side effect to the patient. Expect for irradiation in 
short distance and long half-life of 125I particle, anti-tumor immune 
responses induced by radioactive 125I seed might be one of the rea-
sons of good clinical response. 
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Abbreviations: CRT: Chemoradiotherapy; PR: Partial Remission; 
ESMO: European Society for Medical Oncology; ESSO: European So-
ciety of Surgical Oncology; ESTRO: European Society for therapeutic 
radiology and Oncology; EDTMP: Ethylenediamine-Tetramethylene 
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Introduction

Anal canal carcinoma is mostly a local-regional cancer, with 
a metastatic potential in only 15% of patients [1]. Considering 
its high metastatic capacity after operative resection, in most of 
the cases, radiotherapy and chemotherapy are the preferable 
treatment methods. However, chemotherapy has a large side 
effect on the whole body, and the traditional external radiation 
therapy is also limited because the adjacent normal lung tis-
sue is fragile under radiation. The use of radioactive 125I seeds 
implantation in the treatment of lung metastases has been re-
ported, shown a good prospect for treatment of metastatic le-
sions [2]. For patients who cannot undergo surgical resection, 
radiotherapy and chemotherapy, or for whom are not sensitive 
to those treatment methods, 125I seeds implantation can be 
used for the treatment of pulmonary metastases. Taizhou hos-
pital hold by Taizhou Enze Medical Center (Industry group) in 
Zhejiang Province reports the following case of radioactive 125I 
seeds using in non-responsive anal canal carcinoma with lung 
metastasis after chemo-radiotherapy.

Case Presentation

In this article we present the case of a 95-year-old male pa-
tient, who was admitted in our hospital in March 2011 with 
"blood in the stool and anal lump”, diagnosis of anal canal can-
cer and laparoscopic Miles operation (abdominal perineal rectal 
cancer radical mastectomy) on March 28, 2011, intraoperative 
pathology showed "anal ulcer, adenocarcinoma of high differ-
entiation, mucinous carcinoma (T4N0M0)". six months later, 
post-operative CT showed “pulmonary metastases in two pul-
monary lower lobes’, followed by oral chemotherapy of Tegafur, 
Gimeracil and Oteracil Porassium Capsules. In April 2013, oral 
chemotherapy regimen changed into Xelodadue to the severe 
gastrointestinal side effect. According to the RECIST 1.0 stan-
dard, chest CT re-examination during chemotherapy revealed a 
progressive trend (PD). Pulmonary metastases puncture biop-
sies on 2013-06-06 and 2013-06-11, its pathology and immuno-
histochemistry staining confirmed the diagnosis: ‘metastases of 
adenocarcinoma" (Figure 1). The patient received chemothera-
py of carmofur from June 19, 2013; palliative radiotherapy (GTV 
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60Gy/30F) for the mass in right lower lobes was delivered from 
June 24, 2013, followed by X-knife radiotherapy (DT 44Gy/10F) 
for the metastasis foci in the left lung. According to the RECIST 
1.0 criteria, chest CT re-examination in August 2013 showed SD. 
In January 2014, the patient appeared cough, expectoration, ac-
companied by sputum with blood, weakness, fever and chills. 
CT scan showed “multiple nodules in two lungs grew in sizes 
compared to previous study; pneumonia; multiple mediastinal 
lymph nodes”. Palliative radiotherapy (GTV 50Gy/10f) for lung 
metastases restarted from Feb 24, 2014, accompanied with 
chemotherapy of capecitabine (1.5qm, 1.0qn d1-d14). Due to 
severe systemic toxicity, capecitabine was stopped on March 2, 
2014.

Considering the age of patient, as well as poor nutritional sta-
tus and little response to the chemo-radiotherapy, implantation 
of radioactive 125I under the guidance of CT was performed on 
April 19, 2014. Prescription dose of 125I particles was 110 Gy; 
125I particle activity is 0.7mCi, gamma ray energy is 27-35keV, 
tissue penetrating thickness is 1.7cm. 97 seeds of 125I particles 
were successfully implanted (Figure 2) in the largest metastases 
foci of the left lower lobe. According to the RECIST 1.0 criteria, 
chest CT re-examination in 3 and 8 months after the 125I im-
plantation both revealed PR (partial remission) (Figure 3). The 
patient didn’t complain of severe discomfort untill the recent 
follow-up on March 31, 2015.

Discussion

On July 6, 2014, ESMO (European Society for Medical On-
cology) combined with ESSO (European Society of Surgical On-
cology) and ESTRO (European Society for therapeutic radiology 
and Oncology) published in the official journal of the annals 
of Oncology (ANN Oncol) online: the "anal cancer: ESMO-ES-
SO-ESTRO Clinical Practice Guidelines for diagnosis, treatment 
and follow-up”. Anal cancer is a comparatively rare malignant 
tumor, in 2007 the United States has 4,650 cases of anal canal 
cancer patients, accounting for the 1.7% in tumors of digestive 
system. Anal canal adenocarcinoma is the origin of anal gland 
malignant tumors, the incidence was higher in male than that 
in female, the local recurrence rate and metastasis rate to be 
higher than that of squamous cell carcinoma of the anal canal. 
The biological behavior of anal canal adenocarcinoma is closer 
to the colorectal cancer. In most of the cases, abdominoperi-
neal resection combined with post-surgical radiotherapy and 
5-FU based chemotherapy is the preferable treatment regimen, 
5-year survival rate of which is about 35%. While in the past 30 
years, the treatment of anal canal cancer was re-evaluated. The 
CRT method (combined with radiotherapy and chemotherapy) 
had no doubt become the first choice in the treatment of anal 
canal cancer. The CRT regimen which was widely accepted was 
continuous radiotherapy (45Gy) combined with 2 cycles of 5-FU 
(W1, W5) and MMC (D1, D29) at the same time. For patients in 
T3-4, the additional radiation dose of 5.4Gy to 9.0Gy was rec-
ommended. After CRT, the distant metastasis incidence of anal 
carcinoma was between 10% ~ 17%. Lung is the most common 
metastasis organ, and the 5 years survival rate after distant me-
tastasis is about 18%. 

Brachytherapy is to implant radiation source into the tumor 
tissue to expose tumor cells to a continuous dose of radiation. 
Recently, using radioactive 125I particles for brachytherapy 
have been widely used in the treatment of a series of tumors, 
and showed very good effect [3]. It is reported that the efficien-
cy of 125I particle implantation is much higher than external 
irradiation [4]. Radioactive 125I seed implantation is superior to 
the other treatment methods, mainly for the following reasons: 
125I radioactive particle energy is not so high, but the gamma 
ray can be well concentrated in the target area. The small target 
volume and local high dose irradiation were closely related to 
the good therapeutic efficacy of 125I particles. During internal 
radiation, decreased the tumor size, comparatively increased 
the local dosage of 125I particles, therefore, the treatment ef-
fect was more significant [5]. In addition, the half-life of 125I is 
very long (59.4 days), so effective internal irradiation could last 
for a long time. Compared to the other radiotherapy, the effect 
of 125I particles on the surrounding normal tissues was much 
less. Because the radiation of 125I decreases with distance, 
and its gamma ray energy is exponentially decayed outside the 

Figure 1: Pathological image of the patient (HE stained, paraffin 
sections).
Pathological results: anal ulcer of high differentiated adenocarci-
noma, mucinous adenocarcinoma.

Figure 2: Implantation of 125I particles.

Figure 3: CT scans before and after implantation of 125I particles. 
Left: CT scan on April 11, 2014 (before implantation of 125I parti-
cles); Middle: CT scan on July 14, 2014 (3 months after implantation 
of 125I particles), PR (RECIST 1.0 criteria) compared to the previ-
ous study; Right: CT scan on December 22, 2014 (8 months after 
implantation of 125I particles), PR (RECIST 1.0 criteria) compared 
to the previous study.
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target area. At a distance of 1cm and 2cm from the target, the 
acceptable dose decayed rapidly to about 20% and 5% [6], re-
spectively. 

Furthermore, except for local anti-tumor effect, local irradia-
tion such as external beam radiation, radiolabeled monoclonal 
antibodies and brachytherapy can also reduce tumor growth 
outside the treatment field, often referred to as the abscopal 
effect [7]. Several studies [8,9] reported that abscopal effects 
were mediated by the radiation-induced immune modulation 
or induction of anti-tumor immune responses at higher doses 
of X-irradiation than 2Gy. Though the mechanisms and thera-
peutic potential of the abscopal effect have not been fully elu-
cidated, there have been two main hypotheses concerning ab-
scopal tumor regression: (a) Local irradiation induced a release 
of systemic cytokines that mediate a systemic antitumor effect 
and/or (b) Local irradiation induces systemic tumor specific T-
cell responses. Treatment of tumors with 125I brachytherapy 
in a mouse model [10] resulted in a significant up-regulation 
of Fas, a death receptor in the signaling cascade required for 
cell death. Fas up-regulation has been previously demonstrated 
in a mouse model to be responsible for increased sensitivity to 
T-cell killing after irradiation. As our understanding of the im-
mune modulatory effects of radiation has improved, interest in 
combining this type of therapy with immune-based therapies 
for the treatment of cancer has grown. A study that published 
in Lancet Oncology recently [11] reveals that combination of 
radiotherapy with granulocyte-macrophage colony-stimulating 
factor produced objective abscopal responses in 22% of non-
small cell lung cancer patients and 36% of breast cancer pa-
tients. The combination of radiotherapy and immunotherapy is 
a promising therapeutic approach in patients with metastatic 
solid tumors. Clinically, an additional radioactive Samarium-153 
was studied in a randomized phase II trial to check if 153Sm-
EDTMP combined with an rV/rF-PSA-TRICOM vaccine can im-
prove time to progression over 153Sm- EDTMP alone in patients 
with Castrate-Resistant Prostate Cancer (CRPC) metastatic to 
bone [12]. In a mouse model bearing both a subcutaneous 
tumor and pulmonary metastases, treatment of the primary 
tumor via 125I-brachytherapy seed implant combined with 
systematic vaccination mediated regression of the distant pul-
monary metastases [10]. More clinical trials that evaluate the 
immune response induced by 125I seed brachytherapy and its 
combination with immunotherapy are warranted. 

To conclude, in this case of non-responsive anal canal car-
cinoma with lung metastasis after chemo-radiotherapy, the 
implantation of radioactive 125I particles was proved effective, 
not only in decreasing the metastasis foci, but also in bringing 
less side effect to the patients. Recently, abscopal response that 

describes radiotherapy-induced immune-mediated tumor re-
gression at sites distant to the irradiated field has been proved. 
The anti-tumor immune responses induced by radioactive 125I 
seed and the combination of brachytherapy with immunother-
apy necessitate more clinical trials.
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