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Professor Gordon Grado in Oct 17, 2001Professor Gordon Grado in Oct 17, 2001

First case of prostate cancer with 125I seed in China First case of prostate cancer with 125I seed in China 
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14 Year later14 Year later
125Iodine Seed Implant in China 125Iodine Seed Implant in China 
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EBRT 3D‐CRT IMRT/IGRT        Seed

The Advantages of Permanent Seed ImplantThe Advantages of Permanent Seed Implant

Why the seed implant develop so fast in China Why the seed implant develop so fast in China 
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It was taken 100 years forIt was taken 100 years for
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dose escalationdose escalation



6/26/2014

4

The biological advantages of seed implantThe biological advantages of seed implant

•• Cell cycles distributionCell cycles distribution

Why the Seed implant develop so fast in China Why the Seed implant develop so fast in China 

•• Cell cycles distributionCell cycles distribution

•• Tumor cells repairTumor cells repair

•• Tumor cells repopulationTumor cells repopulation

•• Tumor cells  reoxygenTumor cells  reoxygen

Subvert traditional 4R theorySubvert traditional 4R theory

A revolution of radiotherapy A revolution of radiotherapy 

All the Ca is radiosensitive to RadiationAll the Ca is radiosensitive to Radiation

◆high doseshigh doses
No sensitivity or resistant of ca to radiationNo sensitivity or resistant of ca to radiationNo sensitivity or resistant of ca to radiationNo sensitivity or resistant of ca to radiation

◆EBRTEBRTdoses are too lowdoses are too low

Recurrent Soft tissue carcinoma after Surgery and EBRTRecurrent Soft tissue carcinoma after Surgery and EBRT
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Why Seed Implant play very well in Why Seed Implant play very well in 
prostate carcinoma prostate carcinoma 

3D+Image3D+Image--guidance   =guidance   =
High High dose+Accuracy+Efficiencydose+Accuracy+Efficiency

CTCT--guided Seed Implant in 2002 in Chinaguided Seed Implant in 2002 in China

Surgery/interventional+Surgery/interventional+
brachytherapy brachytherapy 
= new discipline= new discipline
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CTCT‐‐simulator Guidance for Seed Implant in 2012simulator Guidance for Seed Implant in 2012

CTCT--Guided Seed Implant WorkGuided Seed Implant Work--followfollow

2014/6/26放射性粒子治疗肿瘤

Head NeckHead Neck
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Peking University 3rd Hospital Experience
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2014/6/26Noncoplanar is the future for seed implantNoncoplanar is the future for seed implant

AAlveolarilveolari SSoftoft‐‐partpart SSarcomaarcoma of Tongue after EBRTof Tongue after EBRT
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Recurrence after EBRT 57.5Gy + 6CTxRecurrence after EBRT 57.5Gy + 6CTx

1 year later 1 year later 

2014/6/26

1 year later 1 year later 

4 y later 4 y later 

NPC: recurrent NPC: recurrent 
after 2 courses after 2 courses 
of EBRTof EBRT
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Maxillary Sinus CaMaxillary Sinus Ca

2014/6/26
性粒子治疗肿瘤

The Recurrence of NPC After EBRTThe Recurrence of NPC After EBRT

Pre-implantation

Post-implantation
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Lymph Node Metastases of Tongue Ca Lymph Node Metastases of Tongue Ca 
after EBRTafter EBRT

Pre-implant Post-implant

Tian Jing Medical School Second Hospital ExperienceTian Jing Medical School Second Hospital Experience

125Iodine Implant Template and 125Iodine Implant Template and Stabilization Stabilization for Lung Cafor Lung Ca

EBRT can not realize dose escalation EBRT can not realize dose escalation 
for local advanced NSCLCfor local advanced NSCLC
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The workThe work--follow of seed implant for NSCLCfollow of seed implant for NSCLC

Recurrent NSCLC after EBRT+CTx Recurrent NSCLC after EBRT+CTx 

2014/6/26放射性粒子治疗肿瘤 24
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125Iodine Seed Implant for Stage 125Iodine Seed Implant for Stage ⅢⅢ NSCLCNSCLC

PetPet--CT Guidance Seed Implant for Recurrent Lung Cancer CT Guidance Seed Implant for Recurrent Lung Cancer 
after EBRT in 2013after EBRT in 2013
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UnresectableUnresectable Pancreatic CaPancreatic Ca

• Surgery:100years
• 59 clinical trail：
• 22319 pts，5 y SR: 0.4%

• 1005 pts：head: 5‐ys: 4%
• The Gastrointestinal Tumor Study Group(GITSG):
• stage Ⅰ:2‐Y: 17%
• 5‐y: 3%

• Cancer,1981(47):1456‐1468

No any  progression for surgery  100 yearsNo any  progression for surgery  100 years

Ultrasound Guidance Seed Implant for Ultrasound Guidance Seed Implant for 
Unreactable Pancreatic cancerUnreactable Pancreatic cancer

Intraoperation Ultrasound GuidanceIntraoperation Ultrasound Guidance
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PrePre--seed implant of pancreatic Caseed implant of pancreatic Ca

1414 days after seeddays after seed
implantimplant

1 month after seed implant1 month after seed implant

Pancreatic Ca with 125I Seed Implant Pancreatic Ca with 125I Seed Implant 

1 y after seed implant 1 y after seed implant 

No EBRT after seed implantNo EBRT after seed implant
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CTCT guided for recurrent spinal cord ca after EBRTguided for recurrent spinal cord ca after EBRT

EBRT + seed implantEBRT + seed implant
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CTCT‐‐guidance of guidance of 125125I seed implant as a salvage therapy for I seed implant as a salvage therapy for 
recurrent primary spinal tumors after Surgery and EBRTrecurrent primary spinal tumors after Surgery and EBRT

•• The median OS: 41 months The median OS: 41 months 

•• 1, 2, and 5 y survival:1, 2, and 5 y survival:1, 2, and 5 y survival:1, 2, and 5 y survival:

•• 79.5%, 68.2% and 25.6%, respectively79.5%, 68.2% and 25.6%, respectively

•• 1, 2 y LC: 69.3% and 38.5%, respectively,1, 2 y LC: 69.3% and 38.5%, respectively,

•• a median: 25.1 monthsa median: 25.1 months

•• 54.5% died of metastases, 9.1% local 54.5% died of metastases, 9.1% local 
recurrence at 6 monthsrecurrence at 6 months

•• 36.4%  were still alive36.4%  were still alive

•• All pts pain relief and normal or improved All pts pain relief and normal or improved 
ambulation without radiation myelitisambulation without radiation myelitis

Peking University 3Peking University 3rdrd Hospital ExperiencesHospital Experiences

CTCT--Guided 125I Seed Implant for Recurrent Rectal Guided 125I Seed Implant for Recurrent Rectal 
CarcinomaCarcinoma

Peking University 3Peking University 3rdrd Hospital experienceHospital experience



6/26/2014

19

PrePre‐‐seed seed 
implantimplant

6 m later 6 m later 
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CTCT--guided 125Iodine  Seed Implant for Recurrent Rectum Ca in Sacrum guided 125Iodine  Seed Implant for Recurrent Rectum Ca in Sacrum 

PrePre‐‐seed implant seed implant  PostPost‐‐seed implant seed implant  6 month later 6 month later 

Median survival: 19.4Median survival: 19.4 mm

1y: 65.9%1y: 65.9%

2y: 20.1%2y: 20.1%

MDFS: 12mMDFS: 12m

Pain relieve: 80Pain relieve: 80％％

CTCT‐‐guided Seed Implant for Recurrent soft tissue Caguided Seed Implant for Recurrent soft tissue Ca

GTV: D90 
172Gy
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Peking University 3Peking University 3rdrd Hospital Experiences for Soft Hospital Experiences for Soft 
Tissue CaTissue Ca

LC：1y: 92.6%，3y: 87.9%
Local control of 1- and 3- year : 
92.6% and 87.9% （median 38 months）

OS：1y: 86.3%，3y: 65.3%
Survival: 1- and 3- year 
86.3% and 65.3% （median 34 months）

Adverse effects Case %

Subcutaneous hemorrhage 8 7.9

Grade III-IV skin toxicity 12 11.9

Fever 23 22.8

Maxillary Maxillary 
Sinus Sinus Sinus Sinus 
SarcomaSarcoma
After RTAfter RT
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Recurrent  Soft Recurrent  Soft 
tissue carcinoma tissue carcinoma 

after after 
S and EBRTS and EBRT

Recurrent malignant fibrous histiocytoma after S and RTRecurrent malignant fibrous histiocytoma after S and RT
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Recurrent Soft tissue Sarcoma after EBRT in supraclavicular fossa Recurrent Soft tissue Sarcoma after EBRT in supraclavicular fossa 

SacrumSacrum Vascularsarcoma after S and EBRTVascularsarcoma after S and EBRT

54Gy/18F/3.5w54Gy/18F/3.5w
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VascularsarcomaVascularsarcoma with with 125Iodine Seed Implant 125Iodine Seed Implant 

Dose Evaluation after 125Iodine Seed Implant Dose Evaluation after 125Iodine Seed Implant 

Books of Seed Brachytherapy in ChinaBooks of Seed Brachytherapy in China



6/26/2014

25

CT-guided + TPS Real-time Assistant Seed 
Implant 

CTCT--simulator Guidance +TPSsimulator Guidance +TPS--Real time for Seed Real time for Seed 
ImplantImplant
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The Future of Seed Implant in CarcinomaThe Future of Seed Implant in Carcinoma

 New isotopeNew isotope
 ImageImage guidanceguidance ImageImage--guidanceguidance
 NonNon--coplanar templetecoplanar templete

3D3D--pringtingpringting
 RealReal--time TPStime TPS--seedseed
 Navigator systemNavigator system

Dose evaluation on timeDose evaluation on time

2014/6/26

 Dose evaluation on timeDose evaluation on time

ImageImage‐‐guided Seed Implant become the mainstream in guided Seed Implant become the mainstream in 
the near futurethe near future

Open New Era: Open New Era: Organ PreservationOrgan Preservation

Now  Now  prostate and breast Caprostate and breast CaNow: Now: prostate and breast Caprostate and breast Ca

Next: Next: lung, lung, pancreas, pancreas, liver?liver?

Future: Future: EBRT + Seed ImplantEBRT + Seed Implant

Organ PreservationOrgan Preservation

Peripheral+central zone of target Peripheral+central zone of target 

2014/6/26
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Professor Lars Leksell in 1967 at the Karolinska Professor Lars Leksell in 1967 at the Karolinska 
Institute in SwedenInstitute in Sweden

Surgery + RadiotherapySurgery + Radiotherapy

New concept in yNew concept in year ear 2009:2009: IGIRTIGIRT

•• ImageImage‐‐Guidance Guidance Interventional BrachytherapyInterventional Brachytherapy

•• ImageImage--guidanceguidance

•• interventionalinterventional

•• Radiation Radiation 

•• Nuclear medicineNuclear medicine

•interventional•Image 

Minimally

Invasive 

Internal 
Radiation

•• Nuclear medicineNuclear medicine

•• Oncology Oncology 
•Nuclear •Radiation 

Repeat Once 



6/26/2014

28

2014/6/26

Thank you for your attention Thank you for your attention 


