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FirstChoice VIP Care has developed clinical policies to assist with making coverage determinations. FirstChoice VIP Care’s clinical 
policies are based on guidelines from established industry sources, such as the Centers for Medicare & Medicaid Services (CMS), state 
regulatory agencies, the American Medical Association (AMA), medical specialty professional societies, and peer-reviewed professional 
literature. These clinical policies along with other sources, such as plan benefits and state and federal laws and regulatory requirements, 
including any state- or plan-specific definition of “medically necessary,” and the specific facts of the particular situation are considered, 
on a case by case basis, by FirstChoice VIP Care when making coverage determinations. In the event of conflict between this clinical 
policy and plan benefits and/or state or federal laws and/or regulatory requirements, the plan benefits and/or state and federal laws and/or 
regulatory requirements shall control. FirstChoice VIP Care’s clinical policies are for informational purposes only and not intended as 
medical advice or to direct treatment. Physicians and other health care providers are solely responsible for the treatment decisions for 
their patients. FirstChoice VIP Care’s clinical policies are reflective of evidence-based medicine at the time of review. As medical science 
evolves, FirstChoice VIP Care will update its clinical policies as necessary. FirstChoice VIP Care’s clinical policies are not guarantees of 
payment. 

Coverage policy  
Brachytherapy for cancers other than prostate cancer is clinically proven and, therefore, medically necessary for 
treatment of the following conditions: 
 
• Breast cancer — as an additional conformal boost to the surgical bed and margins following standard 

whole breast radiotherapy, particularly in members at higher risk for recurrence (such as age <50 years, 
high-grade disease, or members with focally positive margins). The boost can be delivered using 
brachytherapy. For members over 40 years of age with infiltrating ductal carcinoma who are stage T1 or T2 
with no distant metastases, with tumors less than or equal to 2 centimeters in size, estrogen receptor-
positive, and node-negative, accelerated partial breast irradiation (APBI) using brachytherapy may be 
considered. Partial breast irradiation may be conditionally recommended for members with tumors larger 
than 2 cm but less than or equal to 3 cm, grade 3 disease, or estrogen receptor-negative histology 
(American Society of Breast Surgeons, 2018; Correa, 2017; Hepel, 2017; Shah, 2018; Shaitelman, 2024; 
National Comprehensive Cancer Network, 2024 (b). 

 

• Genitourinary cancers (including bladder, cervical, endometrial, and uterine) — brachytherapy is a critical 
component of definitive radiation therapy for all members with primary cervical cancer; consider vaginal 
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cuff brachytherapy for positive or close vaginal margins after hysterectomy; or as an adjunct to surgery 
and/or chemotherapy for advanced ovarian cancer; or as adjunctive therapy for endometrial or vaginal 
cancer after surgery with or without external beam radiation (Harkenrider, 2023; Meyer, 2015; National 
Comprehensive Cancer Network, 2024 (a); Pieters, 2017; Viswanathan, 2017). 

 
 

• Respiratory cancers — for palliation of endobronchial obstruction due to locoregional recurrence or 
symptomatic local disease, using brachytherapy alone or in combination with external beam radiation 
therapy, in members with or without prior radiation therapy (National Comprehensive Cancer Network, 
2024 (c); Rosenzweig, 2013; Stewart, 2016). 

 

• Digestive tract cancers —for palliation of obstructing esophageal cancers not considered operative 
candidates, where a lumen can be restored to allow for brachytherapy applicators; brachytherapy should 
be performed by practitioners experienced in esophageal brachytherapy;endoscopically treated members 
with unresectable advanced gastric carcinoma, and colon and rectal cancers (Ahmed, 2021; Lloyd, 2017; 
National Comprehensive Cancer Network, 2024 (d); Spaander, 2016). 

 

• Head, neck, and oral cancers — for cancers of the lip and oral cavity, particularly when used as a boost for 
highly refractory disease, positive surgical margins, reirradiation, or when extremely conformal radiation 
delivery is needed in well-defined tumor locations ( National Comprehensive Cancer Network, 2024 (e). 

 

• Penile cancers — for squamous cell carcinoma of the penis less than 4 cm in size, as an alternative to 
penectomy, using interstitial implant brachytherapy, provided there is no evidence of metastatic disease  
(Crook, 2013; National Comprehensive Cancer Network, 2023. 
 

• Melanoma: Uveal — Plaque brachytherapy is clinically proven and medically necessary for members with 
uveal melanoma as an alternative to enucleation or exenteration, for tumors with a largest basal diameter 
≤19 mm and thickness ≤10 mm; it may be used selectively in members with larger tumors; Retinoblastoma 
— for retinoblastoma of less than stage T4. (American Brachytherapy Society, 2014; National 
Comprehensive Cancer Network, 2024 (f). 

Limitations 

No limitations were identified during the writing of this policy. 

Alternative covered services 

• Chemotherapy.  
• External beam radiation. 
• Radical cancer surgery. 

Background 
Brachytherapy (interstitial radiation) is a form of internal radiation therapy in which encapsulated sources of 
radiation (“seeds, ribbons or capsules”), typically radioactive iodine-125 or palladium-103, are implanted directly 
into or adjacent to tumor tissues, used frequently for head, eye, neck, breast, and cervical cancers as well as 
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prostate (National Cancer Institute, 2019). Brachytherapy is based on the principle that radiation doses decrease 
as a function of the squared distance from the source, making it possible to deliver intensive exposure to 
cancerous tissue while minimizing exposure and adverse effects to surrounding healthy tissue. 
 
Introduced in the 1960s, brachytherapy was initially used as a treatment for prostate cancer, the most common 
non-cutaneous malignancy in men. Since then, it has been employed to treat a variety of cancers, as well as 
other conditions including stenotic obstruction after lung transplant, peripheral vascular disease, and angioplasty. 
 
Brachytherapy is one of two major therapies (the other being breast-conserving surgery) that can be used to 
treat early-stage breast cancer, as an alternative to mastectomy; an estimated 71,000 American women with 
breast cancer are considered candidates for brachytherapy (Skowronek, 2017). For those without advanced 
disease, interstitial brachytherapy is implanted one week after lumpectomy, and remains in place for one week 
to minimize radiation exposure to the entire breast. Better results have been demonstrated in younger women 
than older, but overall it has shown superior cosmetic outcomes when compared to external beam radiation 
treatment (Mayer, 2022). 
 
Aside from prostate and breast cancer, brachytherapy is used in the treatment of a variety of cancers (American 
Brachytherapy Society, 2023). The treatment can also be used in combination with surgery or external beam 
radiation. 
 
Brachytherapy can employ a variety of radioactive isotopes, including palladium-103, iodine-125 (used for 
permanent implantation), iridium-192, and cesium-137 (used for temporary implantation).  
 
High and low doses are used in brachytherapy. In some studies, high doses have been found to be the preferable 
form of treatment. High-dose therapy is associated with patient convenience, more individualized therapy, a 
more accurate radiation source, and greater ability to treat on an outpatient basis (Liu, 2014). 
 

Findings 
Several guidelines support brachytherapy for breast cancer. Hepel (2017) concludes that interstitial multi-
catheter brachytherapy is effective for early-stage breast cancer. The American Brachytherapy Society (Shah, 
2018) recommends accelerated partial breast irradiation for patients >45 years with tumors <3 cm, node-
negative, and estrogen receptor-positive/negative. This is supported by the Group Européen de Curiethérapie-
European Society for Radiotherapy and Oncology (Strnad, 2018). The updated 2024 American Society for 
Radiation Oncology guidelines lower the age threshold to 40 years for partial breast irradiation (Shaitelman, 
2024), based on trials showing comparable recurrence rates for patients with tumors ≤2 cm. It is also conditionally 
recommended for those with tumors 2-3 cm, grade 3 disease, or estrogen receptor-negative histology 
(Shaitelman, 2024). 
 
Guidelines for genitourinary cancers include one for bladder cancer by the Groupe Européen de Curiethérapie-
European Society for Radiotherapy and Oncology/Advisory Committee on Radiation Oncology Practice, as an 
alternative to radical cystectomy with pelvic lymph node dissection with or without neoadjuvant chemotherapy 
(Pieters, 2017). A task force of the American Brachytherapy Society issued recommendations for using the 
technique to treat cervical cancer (Viswanathan, 2009), as well as cervical and endometrial cancer 
(Viswanathan, 2017). An American Society for Radiation Oncology guideline strongly recommends 
brachytherapy for women receiving definitive radiotherapy for non-metastatic cervical cancer (Chino, 2020). 
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Endobronchial brachytherapy is essentially a palliative measure for treating locally advanced non-small cell lung 
cancer. An American Brachytherapy Society guideline supports use of endobronchial brachytherapy for disease 
palliation in patients with central obstructing lesions, especially in patients who have previously received external 
beam radiotherapy. Brachytherapy is not recommended after sub-lobar resection, except as part of a clinical trial 
(Stewart, 2016). An American College of Radiology guideline supports use of brachytherapy in symptomatic 
endobronchial tumors (Rosenzweig, 2013). 
 
For digestive tract cancers, high-dose brachytherapy is recommended by the American Brachytherapy Society 
for recurrent and primary locally advanced disease, along with gynecologic cancers, soft tissue sarcoma, and 
some head and neck and pediatric cancers. Fractionated brachytherapy is also acceptable for digestive tract 
cancer (Lloyd, 2017). A guideline from the European Society of Gastrointestinal Endoscopy states that 
brachytherapy can provide superior survival and quality of life compared to stents (Spaander, 2016). The 
American Gastroenterological Association recommends either stent insertion or brachytherapy for esophageal 
cancer patients who are not candidates for resection (Ahmed, 2021). 
 
For head and neck cancers, the initial focus of brachytherapy on the cure of small tumors is now also a focus on 
local dose escalation complementary to external beam radiation therapy, perioperative function preservation, 
and treating recurrent disease (Kovacs, 2015). An American Brachytherapy Society Task Force guideline 
concludes the treatment is the best choice for dose escalation over a short treatment period and for minimizing 
radiation-related normal tissue damage due to the rapid dose falloff around the source (Takacsi-Nagy, 2017). 
 
Research on penile cancers led the American Brachytherapy Society and the European Society of Therapeutic 
Radiation Oncology to recommend low doses of brachytherapy using iridium-192 for penile cancers T1, T2, and 
T3 (Crook, 2013). Another guideline states that penile brachytherapy can be performed under general anesthesia 
or penile block with systemic sedation. Low dose rate brachytherapy consists of either manually after loaded 192 
Ir or pulse dose rate brachytherapy with automated after loading with a high intensity 192 Ir source to deliver 
hourly pulses (Van Poppel, 2013). 
 
A guideline from the American Brachytherapy Society Ophthalmic Oncology Task Force advises that ophthalmic 
plaque radiation therapy is most suitable in subspecialty brachytherapy centers, by subspecialty-trained 
surgeons. The group agreed that most melanomas of the iris, ciliary body, and choroid, but not tumors with gross 
orbital extension and blind painful eyes or those with no light perception vision, can be treated with brachytherapy 
(American Brachytherapy Society, 2014). 

The National Comprehensive Cancer Network has updated guidelines supporting the use of brachytherapy 
across various cancer types, including breast, genitourinary, lung, digestive tract, head and neck, penile, and 
ocular cancers. For cervical cancer, brachytherapy is recommended as a critical component of definitive radiation 
therapy, with vaginal cuff brachytherapy considered for positive or close vaginal margins after hysterectomy 
(National Comprehensive Cancer Network, 2024 (a). In breast cancer, brachytherapy may be used as a boost 
for patients at high risk of recurrence or as accelerated partial breast irradiation in select early-stage cases 
(National Comprehensive Cancer Network, 2024(b). 

For respiratory and digestive tract cancers, brachytherapy is recommended for palliative care in cases of 
endobronchial obstruction and inoperable obstructing esophageal cancers (National Comprehensive Cancer 
Network, 2024(c,d). In head and neck cancers, brachytherapy remains important for cancers of the lip and oral 
cavity, particularly for boosting refractory disease, treating positive margins, reirradiation, or when highly 
conformal radiation delivery is needed (National Comprehensive Cancer Network, 2024(e). For penile cancers 
less than 4 cm in size, interstitial implant brachytherapy is recommended as an alternative to penectomy 
(National Comprehensive Cancer Network, 2023. In uveal melanoma, plaque brachytherapy is indicated for 

https://www.sciencedirect.com/topics/medicine-and-dentistry/external-beam-radiotherapy
https://www.sciencedirect.com/topics/medicine-and-dentistry/external-beam-radiotherapy
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tumors of certain sizes as an alternative to enucleation or exenteration (National Comprehensive Cancer 
Network, 2024(f). 

 
The following systematic reviews, meta-analyses, and other large-scale or randomized trials provide information 
on efficacy and safety of brachytherapy for various (non-prostate) cancers: 
 
Breast cancer.  

• A systematic review/meta-analysis of 11 randomized clinical trials (n = 14,436) of women with early breast 
cancer found no difference in local recurrence rates between brachytherapy and whole-breast irradiation 
(P = .51); the difference was significant when external beam radiotherapy and intraoperative radiotherapy 
were added to brachytherapy (P = .024). No difference was observed between brachytherapy and whole-
breast irradiation in 10-year total mortality, along with rates of cardiac death, contralateral breast cancer, 
and development of second tumors (Viani, 2020). 

• A review of 67 articles found that five-year local failure rates ranged from 1.4% to 6.1% for multi-catheter 
interstitial brachytherapy, and 0.0% to 5.7% for single-entry brachytherapy catheters. Infection rates were 
0.0% to 12.0%. Symptomatic fat necrosis was documented in 0.0% to 12.0% and 0.0% to 3.2% of patients 
treated with the two catheters, respectively (Shaitelman, 2017). 

• Long-term outcomes were studied on 157 patients receiving accelerated partial breast irradiation with 
balloon-and-catheter-based (MammoSite) brachytherapy after breast-conserving surgery and axillary 
staging. Five- and seven-year ipsilateral breast control rates were both 98%, and nodal control rates were 
99% and 98%. Rates of ipsilateral breast recurrence, nodal failure, and distant failure were low (2.5%, 
1.9%, and 0.6%). Survival rates were 89% and 86% (overall) and 100% and 99% (breast cancer) (Vargo, 
2014). 

 
Genitourinary cancers. 

• A systematic review of 20 articles of selected cases of muscle-invasive bladder cancer treated with 
brachytherapy as part of combined modality therapy (along with external beam radiotherapy) in muscle-
invasive bladder cancer reported 5- and 10-year overall survival of 60% and 42%. Disease-specific 
survival at five years was 75% (Mannion, 2020). 

• A systematic review/meta-analysis of 13 studies found that pre-operative brachytherapy for early-stage 
cervical cancer, compared to up-front surgery, resulted in a significantly higher five-year survival (Odds 
Ratio 1.78) (Vieira-Serna, 2023). 

• In a systematic review of five articles (n = 463), treatment of stage II endometrial cancer with external 
beam radiotherapy with versus without brachytherapy resulted in no difference in overall survival 
(Narasimhulu, 2020). 

• A systematic review/meta-analysis of 14 randomized trials of high-risk endometrial cancer (n = 5,872) 
analyzed improvements in adjuvant therapies versus surgery. Combined pelvic radiation therapy and 
vaginal brachytherapy reduced local recurrences by 85%, which exceeded reductions for pelvic radiation 
therapy (-67%), chemotherapy (-61%), and a combination (-83%) (Ao, 2020). 

• A review of 364 women with stage I uterine serous cancer treated with adjuvant brachytherapy in addition 
to chemotherapy resulted in average local control 97.5%, disease free-survival 88%, overall survival 93%, 
specific cancer survival 89.4%, and G3-G4 toxicity 0-8% (Lancellotta, 2020a). 

• A systematic review of 33 studies (n = 2,893) showed high- and intermediate-risk intermediate target 
volume brachytherapy for cervical cancer had greater than a 90% probability of local tumor control at 
doses of >84 Gy and 69 Gy, respectively (Tang, 2020). 
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• A review of 4,602 patients with early-stage endometrial cancer included 41% given vaginal brachytherapy 
and chemotherapy and 59% given pelvic radiotherapy. The brachytherapy group had a higher (P = .04) 
three-year overall survival (89.6% vs. 87.8%). Patients with serous histology experienced benefit with 
brachytherapy/chemotherapy, radiotherapy improved survival of high-grade endometrial patients without 
lymph node dissection (Tatebe, 2019). 

• A group of 427 women with high/intermediate risk endometrial cancer were treated with pelvic external 
beam radiotherapy or with vaginal brachytherapy, and followed for a median of 9.7 years.  After 10 years, 
the brachytherapy group had higher vaginal recurrence (3.4% versus 2.4%, P = .55), more frequent pelvic 
recurrence (6.3% versus 0.9%, P = .004), and higher overall survival for (69.5% versus 67.6%, P = .72) 
(Wortman, 2018). 

• A review of 30 studies (n = 18,937) of women with cervical cancer given high- or low-dose brachytherapy 
produced similar five-year survival and disease-free survival rates (effect sizes 1.1350 and 1.0777). 
Pelvic recurrence and rectal or bladder complications were also similar between the two groups (Lee, 
2015). 

• A Cochrane review of four studies (n = 1,265 women with cancer of the uterine cervix) compared high- 
and low-dose rate brachytherapy (combined external beam and intracavity). Those in the high-dose 
group had lower overall survival rates at three, five, and 10 years (risk ratios 0.95, 0.93, and 0.79), and 
similar disease-specific survival rates at five and 10 years (0.95 and 1.02). The only significant difference 
(P = .04) was a higher small bowel complication rate for high-dose patients (Liu, 2014). 

• A review of 24 studies (n = 892 women with pelvic malignancies undergoing transposition to preserve 
ovarian function) compared outcomes between those who had brachytherapy and surgery with and 
without external beam radiotherapy. The group that received external beam radiotherapy had a higher 
rate of preserved ovarian function (94% versus 65%), a lower rate of those not developing ovarian cysts 
(84% versus 95%), and the same rate of those who did not suffer transposed ovary metastasis (both 
100%) (Gubbala, 2014). 

• A review of 19 studies (n = 672) of perineal-based interstitial brachytherapy for cervical cancer patients 
who received 3D image-based planning found that patients with a lower total dose had an inferior local 
control. Procedure-related complications were rare (seven infections and seven episodes of bleeding) 
and limited (Mendez, 2017). Another review of 13 studies (n = 1,299) also linked higher doses with higher 
chances of local control (Mazeron, 2016). 

• A systematic review of 13 studies (n = 888 women age > 65 with medically inoperable endometrial 
cancer) showed any type of radiotherapy was more successful than no local therapy. Brachytherapy 
alone had a hazard ratio of 0.499, superior to external beam radiation therapy (0.694) but slightly less 
effective than a combination of the two (0.442) (Dutta, 2017). 

• A review of 15,201 women with early stage endometrial carcinoma demonstrated that adjuvant vaginal 
brachytherapy is being used more often (17.1% of patients in 1995 – 2000 versus 57.1% of patients in 
2007 – 2012), and the use of pelvic external beam radiation therapy is declining (54.0% to 25.5%), both 
significant at P < .0001. The use of both in the same patient also declined, from 28.9% to 17.4%, P < 
.0001 (Modh, 2016). 

• A systematic review of 19 studies (n = 3,779) of muscle invasive bladder cancer, bladder sparing 
brachytherapy is at least as effective as the more invasive cystoscopy in terms of cause-specific survival 
and overall survival (Bos, 2014). 

 
Non-small cell lung cancer. 

• A meta-analysis of 15 studies (n = 1,188) compared outcomes for patients with advanced non-small cell 
lung cancer who were given chemotherapy with or without brachytherapy (iodine-125). The group that 
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received brachytherapy had significantly greater response rate, disease control rate, and overall survival; 
significantly higher risk of pneumothorax, bloody sputum, and pneumorrhagia; and similar rates of 
gastrointestinal symptoms, leukopenia, myelosuppression, and hemoglobin reduction (Zhang, 2018). 

• A meta-analysis of five randomized controlled trials (n = 296 patients with advanced lung cancer) 
compared those given chemotherapy with and without brachytherapy (iodine-125). The brachytherapy 
group had significantly greater complete response, partial response, overall response, disease control 
rate, and progressive disease (all P < .001). Survival was significant at one year (P = .006), but not two 
years (P = .39). Pneumothorax was the only adverse event that was significantly higher in the 
brachytherapy group (P = .001) (Qiu, 2017). 

• A literature review concluded that brachytherapy had low recurrence rate with low toxicity after adjuvant 
therapy to sublobar resection for lung cancer due to poor cardiopulmonary reserve. Ten articles of 
palliative brachytherapy showed symptomatic improvement with good tolerance and good endoscopic 
response rates (Youroukou, 2017). 

 
Digestive tract cancers. 

• A systematic review of 12 studies of operable rectal cancer compared high-dose pre-operative 
brachytherapy with and without chemoradiation. Brachytherapy alone was similar to combination therapy 
in pathologic complete response (weighted mean rate 23.8% versus 22.2%); R0 resection rate (96.5% 
versus 95.5%); and sphincter-preservation rate (59.4% versus 46.4%). Overall survival for brachytherapy 
alone was lower (70.8% versus 81.5%), as was progression-free survival (66.6% versus 68.1%) (Buckley, 
2017). 

• A systematic review of 12 studies (n = 514) analyzed safety and effectiveness of brachytherapy, alone 
or combined with external beam radiotherapy, for stage I esophageal cancer. Results were supportive, 
i.e., median: local control = 77%; disease-free survival = 68.4%; overall survival = 60%; cancer specific 
survival = 80%; and grade 3-4 toxicity was 0%-26% (Lancellotta, 2020b).  

• A systematic review of seven studies (n = 905) assessed safety and efficacy of palliative brachytherapy 
in esophageal cancer versus other treatment. In the brachytherapy group, median dysphagia-free and 
overall survival were 99 and 175.5 days, and the most relevant G3-G4 toxicity were fistula development 
and stenosis, in 8.3% and 12.2% of cases (Lancellotta, 2020c). 

• A systematic review of six studies (n = 623) addressed the palliation of dysphagia in esophageal cancer 
with brachytherapy. Dysphagia-free survival rates one, three, six, nine, and 12 months after treatment 
were 86.9%, 67.2%, 47.4%, 37.6%, and 29.4%, respectively. The severe adverse events rate was 22.6%. 
The authors concluded that brachytherapy should be used for dysphagia in patients with esophageal 
cancer (Fuccio, 2017). 

• A Cochrane review of 53 studies (n = 3,684) found that for palliation of dysphagia in patients with 
esophageal cancer, brachytherapy may be a suitable alternative to self-expanding metallic stents (Dai, 
2014). 

• A systematic review/meta-analysis included two studies (n = 274) of safety of stents versus 
brachytherapy for patients with inoperable esophageal cancer. Brachytherapy had a lower risk of fistula 
formation and hemorrhage, but a higher risk of perforation (Lai, 2018).  

• A systematic review of 38 studies (n = 3,862) of patients who underwent endorectal radiation for rectal 
cancer reported rectal toxicity in 6.3% of brachytherapy patients, significantly higher than 2.9% for contact 
X-ray therapy patients (Verrijssen, 2019). 

 
Head, neck, and oral cancers. 
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• A systematic review of 30 studies of treatment for recurrent head and neck cancers found brachytherapy 
to be most effective (greater local control and overall survival) when administered adjunctive to surgical 
resection versus brachytherapy alone (Rodin, 2018). 

 
Penile cancer. 

• A lengthy literature review determined that low-dose brachytherapy using iridium-192 results in a 10-year 
penile preservation rate of 70% (Crook, 2013). 

• A meta-analysis of 22 studies (n = 2,560) compared brachytherapy and penectomy for patients with 
penile cancer. The penectomy group had superior rates of five-year local control (85% versus 80%), five-
year disease-free progression (77% versus 72%), and lymph node positive rates (24% versus 20%). No 
significant difference was observed for five-year survival rate (76% versus 74%) (Hu, 2017). 

• A meta-analysis on penile cancer compared 1,505 men who had penectomy with 673 who had 
brachytherapy. Brachytherapy patients had an insignificantly lower five-year survival (73% versus 76%, 
P < .13). The penectomy group had a higher five-year local control rate (84% versus 79%, P = .009). No 
significant difference was observed for overall survival or local control for early stage disease (Hasan, 
2015). 

 
Ocular cancers. 

• A systematic review and meta-analysis comparing charged particle therapy with brachytherapy for uveal 
melanomas included 27 studies (n = 8,809). The local recurrence rate for charged particle therapy was 
significantly lower (odds ratio = 0.22), as were retinopathy and cataract formation rates. No significant 
differences existed for mortality or enucleation rates. The quality of evidence is low, suggesting more and 
better evidence is needed (Wang, 2013). 

• A systematic review of 15 studies (n = 2,662) of iodine-125 brachytherapy for uveal melanoma revealed 
a dose range of 62.5 – 104 gray (average 85), and local recurrence rates ranging from 0.0% to 24.0%. A 
1-gray increase in average study dose was associated with a 0.14% decrease in local recurrence rate, 
not significant (P = .336) (Echegaray, 2017). 
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