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Intro: GRID Compensator 

• Constructed from a block of brass by .decimal (.decimal 

Inc., Sanford, FL) 

• Approximately 7.62cm thick and weighs 15.8kg 

• Hole centers are 2.11cm from center to center and 
1.43cm in diameter at isocenter 



Intro: GRID Compensator 

• Irradiates a maximum field size of 25cmx25cm at 

isocenter 

 

• Holes in compensator are made to match the 

specific divergence of your linear accelerator 

 

• The GRID comes fixed on a tray that slides into the 

blocking tray holder on linac 



Intro: Purpose 
• Spatially fractionated radiation therapy (SFRT) using 

a GRID compensator allows treatment to be 

delivered through small openings 

 

• Benefits large, bulky tumors that can be limited by 

normal tissue toxicity 

 

• Treating only through small openings spares areas of 

skin under block 
o High, single fraction dose can be tolerated 

 



Intro: Purpose 
• GRID therapy may benefit patients with bulky 

tumors (generally  > 8cm in diameter) that do not 
respond to traditional therapy 

 

• Large, aggressive tumors that may grow during 
conventional radiation fractionation 

 

• Patients that have previously undergone 
chemotherapy or other therapies without 
response 

 



Intro: Purpose 

• Exact biological response is not fully known 

 

• Believed that high single GRID dose incites 
reoxygenation with a high tumor cell kill 

 

• Reoxygenation can then begin more rapid 
tumor response and higher efficiency of a 

traditional external beam fractionation 

following GRID 

 



Intro: Purpose 

• Bystander effect may also contribute to 

effectiveness of GRID 

 

• High direct cell kill 

 

• Can cause indirect cell kill of nearby cells due 

to excretion of cytokines upon death of the 

nearby cells 

 



Intro: Fractionation and 
Dose 

• GRID SFRT is generally delivered in a single fraction 

to a dose between 15 to 20Gy 
o Our clinic prescribes 15Gy to dmax with the patient set up to 

100cm SSD 

 

• Traditional radiotherapy regimen then follows 
o Total dose/dose per fraction remains the same as if the GRID 

therapy was not treated 

o GRID fraction added to beginning of treatment as it is believed 

that the tumor may not respond to traditional dose/fraction and 

might even grow to be larger during this treatment regimen 



Intro: Previous Studies 
• Mohiuddin et. al. completed a study with a total of 61 GRID patients(1) 

  

Site # of Patients 

Gastrointestinal 18 

Sarcomas 12 

Genitourinary 9 

Gynecologic 9 

Melanoma 5 

Lung 1 

Breast 2 

Thyroid 1 

SCC- Head and Neck 4 

Total 61 



Intro: Previous Studies 
• Follow-up ranged from 1-28 months 

 

• Overall response rate of 91% 

 

• Overall palliative response in 86% of patients 
treated with grid and no external beam 
radiation 

 

• 92% of patients that received grid and 
concurrent external beam radiation responded 

• Complete palliative response higher with external 
beam doses of 40Gy and higher 



Intro: Previous Studies 
• Another study by Mohiuddin published in 1999 

evaluated toxicity and effectiveness of GRID 

therapy(2) 

 

• 71 patients with advanced bulky tumors (> 

8cm) treated with GRID 
o 8 patients treated with GRID as a part of definitive 

treatment combined with EBRT 50-70Gy followed by surgery 

o 47 patients treated with GRID and additional radiotherapy 

o 14 patients treated GRID alone 

 



Intro: Previous Studies 
• For palliative patients 

o 78% response rate for pain 

o 72.5% response rate for mass effect 

o 100% response rate for bleeding 

 

• For 8 definitive cases 
o Clinical complete response seen in 5 patients (62.5%) 

o Pathological complete response in 4 patients (50%) 

 

• No grade 3 late skin, subcutaneous, mucosal, 

GI, or CNS complications were observed in any 

of the 71 patients 
 



Intro: Previous Studies 
• In 2012, Mohiuddin published a GRID study for 

a large, high-grade extremity sarcoma(3) 

• 82-year-old female 

• Right, rapidly growing upper extremity sarcoma 

• After 10Gy of conventional EBRT, tumor volume 

continued to increase 

• Emergently treated with GRID to dose of 18Gy 

to the bulk of the tumor volume 

• After received more EBRT to total of 32Gy for 

EBRT and 18Gy for GRID 
 



Intro: Previous Studies 
• Tumor growth suspended within 10 days of 

GRID therapy 

 

• Surgery performed after radiotherapy 

 

• 90% tumor regression rate and 99% necrosis 

rate 

o 90% with this treatment vs. 0-0.5% radiological 

regression rate for comparison studies 

 



Intro: Previous Studies 

(3) Adeel Kaiser, Majid M. Mohiuddin, and Gilchrist L. Jackson. (2012). Dramatic response from neoadjuvant, 
spatially fractionated GRID radiotherapy (SFGRT) for large, high-grade extremity sarcoma. Journal of Radiation 
Oncology. doi:10.1007/s13566-012-0064-5 



Intro: Previous Studies 

(3) Adeel Kaiser, Majid M. Mohiuddin, and Gilchrist L. Jackson. (2012). Dramatic response from neoadjuvant, 
spatially fractionated GRID radiotherapy (SFGRT) for large, high-grade extremity sarcoma. Journal of Radiation 
Oncology. doi:10.1007/s13566-012-0064-5 



Intro: MLC- vs. 
Compensator-based GRID 

• Multi-leaf collimators (MLC) can also be used to 

generate a “grid” pattern of dose delivery 

o Using MLC-based grid in place of the external GRID 

compensator requires many more monitor units (MU) 

o Can increase MU over 500% vs. using a compensator(4) 

o High amount of MU results in greater leakage through the 

MLCs and higher surface dose 

o Areas that mimic blocked portions near holes of field have 

greater low-dose smearing 

o Takes a much longer time to complete patient treatment 

due to higher number of MU 



Intro: MLC- vs. 
Compensator-based GRID 

GRID compensator MLC-based 

(4) Buckey, Courtney et al. Evaluation of a commercially-available block for spatially 
fractionated radiation therapy. Journal of Applied Clinical Medical Physics, [S.l.], v. 11, n. 3, 
apr. 2010. ISSN 15269914. 



GRID Treatment 
Planning: CT Simulation 

• Strategically angle the patient to obtain maximal 

tumor exposure while minimizing normal tissues near 

the tumor if possible 

 

• For head and neck patients, turning their head 

before creating a mask can help expose more 

tumor and help avoid normal tissues 

 

• For a chest lesion, angling the face away from 

the tumor 
 

 

 



GRID Treatment 
Planning: CT Simulation 



GRID Treatment 
Planning: Beam Setup 

• A static beam is set up to enter only through the 

tumor 

 

• MLCs are used to block normal tissue that may be in 

the field 

 

• Often collimator and couch angle rotation are 

employed to maximize tumor exposure and 

minimize normal tissues in field 



GRID Treatment 
Planning: Beam Setup 

• All of our GRID patients are prescribed a single 

fraction dose of 15Gy 

 

• GRID therapy should be a single fraction from 10-

20GY 

 

• Mohiuddin et. al. (1) showed doses ≥15Gy achieved 

a 100% palliative response vs. 79% for <15Gy 



GRID Treatment 
Planning: Beam Setup 

• Beam Isocenter is placed at 100cm SSD 
o Machine isocenter is located in the center of the middle hole 

of the GRID compensator 

 

• Dose is prescribed to dmax for the given energy 

 

• Our clinic only uses 6MV photons to treat grid 

patients due to concern for neutron creation and 

exposure for beam energies above 10MV 

 

• Using 6MV, we prescribe to a depth of 

dmax=1.6cm 



GRID Treatment 
Planning: Beam Setup 



GRID Treatment 
Planning: Beam Setup 

• Isodose lines can be used as a visual to view the 

maximum extent of possible dose 

o This is for an open static beam conformed to the tumor 

o Actual beam is delivered as small spears of dose in the grid 
pattern 

o Verify that isodose lines are contained within the tumor 

volume 

 

• Prescription will be to dmax at 100cm SSD with the 

beam isocenter located in the center of the center 

open hole of the GRID 

 



GRID Treatment Planning: 
Output Measurement 

• Our clinic performs patient-specific output factor 

measurements 

 

• The open, static treatment beam is transferred to 

our record and verify system 

 

• Solid water phantom located at 100cm SSD with ion 

chamber inserted at dmax in the center of the 

center grid hole 



GRID Treatment Planning: 
Output Measurement 

• Gantry is upright with beam direction towards the 
floor (0 degrees for Elekta machines) and couch is 
without rotation 
o The beam should be setup to 100cm SSD at beam center 

enface with the patient surface so taking the output 
measurement without the patient-specific gantry/couch angle 
is adequate 

 

• Ion chamber measurement is taken for an open 
10x10cm2 field at 100cm SSD and at dmax for the 
given energy for 100MU 

 

• Patient-specific, MLC-shaped field is loaded onto 
the linac 

 

• GRID is then inserted and another 100MU are 
delivered 



GRID Treatment Planning: 
Output Measurement 

• Output factor for the patient-specific GRID beam is 

calculated as follows: 
 

o 𝑂𝑢𝑡𝑝𝑢𝑡 𝐹𝑎𝑐𝑡𝑜𝑟 =
𝑖𝑜𝑛 𝑐ℎ𝑎𝑚𝑏𝑒𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑤𝑖𝑡ℎ 𝐺𝑅𝐼𝐷

𝑖𝑜𝑛 𝑐ℎ𝑎𝑚𝑏𝑒𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑤𝑖𝑡ℎ 𝑜𝑝𝑒𝑛 𝑓𝑖𝑒𝑙𝑑
 

 

• In both cases the same amount of MU are 

delivered, however one measurement is with the 

GRID and patient-specific beam and one is 

without for an open beam 



GRID Treatment Planning: 
Hand Calculation 

• Our machine is calibrated to deliver 1cGy/MU at 

dmax for 100cm SSD therefore the prescription dose 

in cGy is equivalent to what would be expected for 

an open 10x10cm2 beam with the same setup 

(1500cGy=1500MU) 

 

• Calculate the patient-specific number of MU 

needed to deliver prescription with the GRID : 

o 𝐺𝑅𝐼𝐷 𝑀𝑈 𝑛𝑒𝑒𝑑𝑒𝑑 =
𝑝𝑟𝑒𝑠𝑐𝑟𝑖𝑝𝑡𝑖𝑜𝑛 𝑑𝑜𝑠𝑒 𝑖𝑛 𝑐𝐺𝑦 𝑜𝑟 𝑀𝑈 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑓𝑜𝑟 𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑓𝑖𝑒𝑙𝑑

𝐺𝑅𝐼𝐷 𝑜𝑢𝑡𝑝𝑢𝑡 𝑓𝑎𝑐𝑡𝑜𝑟
 

 

o Example: 

•  𝐺𝑅𝐼𝐷 𝑀𝑈 𝑛𝑒𝑒𝑑𝑒𝑑 =
1500 𝑀𝑈

0.894
= 𝟏𝟔𝟕𝟖 𝑴𝑼 

 



GRID Treatment Planning: 
Hand Calculation 

• The hand calculation MU is then used for the 

patient treatment 

 

• This MU is inserted into the patient-specific beam 

uploaded into the record and verify system 

 

• This total MU will be delivered in the single GRID 

fraction 



GRID Treatment Delivery: 
Patient Setup/Localization 
• Patient setup/localization at our clinic: 

o Patient is setup as any other patient would be 

o Apply shifts from simulation isocenter and adjust so that the beam 

crosshair is located at 100cm SSD 

o A cone-beam CT is then taken and shifts are applied as 

necessary 

o After CBCT alignment, the light field of the treatment beam is 

visualized on the patient to verify location and beam entry only 

through tumor 

o Port films of the treatment field are taken for verification of tumor 

location related to the field (verify only tumor in field) 

o GRID is then placed in the field and GRID light field can be 

visualized on patient for verification 

o Treatment is then delivered for the GRID fraction 

 

 



GRID Treatment Delivery: 
Patient Setup 



Case Examples:  Case 1 

• 58 year old male 

• Squamous cell carcinoma with unknown primary 

• Non-responsive to chemotherapy 

• Large, protruding neck mass 

• Treated 15Gy for 1 fraction of GRID therapy 

• Followed by 2Gy for 35 fractions for a total of 70Gy 



Case Examples:  Case 1 
CT simulation – 4/7/2014 

Angled face away from tumor 
to obtain maximal exposure of 

tumor for GRID 



Case Examples:  Case 1 

Beam setup showing only 
tumor allowed in field.  
MLCs used to block normal 
tissues and conform beam to 
tumor volume. Couch and 
collimator angled to obtain 
maximum tumor coverage. 



Case Examples:  Case 1 

• Exported treatment beam to R&V system 

• Water phantom with ion chamber inserted set up to 

100cm SSD with chamber at dmax for 6MV (1.6cm) 

• 100MU delivered with open 10x10cm2 field 

• 100MU delivered with patient-specific beam with 

GRID compensator inserted 

• Output factor found to be 0.894 

• Hand calc for GRID MU = 1500cGy/0.894 = 1678 MU 



Case Examples:  Case 1 

EPID film taken after CBCT 
and shifts made to verify 
only tumor is located in the 
treatment field. After, the 
GRID is placed on the gantry 
and treatment is delivered. 



Case Examples:  Case 1 
CT simulation – 4/7/2014 EBRT – 6/2/2014 



Case Examples:  Case 1 
EBRT – 6/9/2014 After final Tx – 6/13/2014 



Case Examples:  Case 1 
Almost 2 months post RT– 8/5/2014 



Case Examples:  Case 2 
• 40 year old male 

• Squamous cell carcinoma of the tongue 

• Fungating mass on upper chest/neck 

• Non-responsive to chemotherapy 

• Treated15 Gy in 1 fraction with GRID therapy 

• Prescription following was 2 Gy for 35 fractions for a 
total of 70 Gy 
o Patient missed several fractions throughout course of treatment and did 

not show for the last fraction (received 68Gy of 70Gy) 

• Patient has not returned for follow up visits however 
did show tumor response during treatment 



Case Examples:  Case 2 
CT simulation – 2/13/2014 EBRT– 3/16/2014 



Case Examples:  Case 2 
EBRT – 4/18/2014 EBRT– 4/25/2014 



Case Examples:  Case 2 
CT - 2/6/2014 CT - 6/28/2014 



Case Examples:  Case 3 

• 43 year old male 

• Squamous cell carcinoma of the oropharynx with 

right parotid primary 

• Non-responsive to chemotherapy 

• Large, bulky tumor on neck/upper face 

• Treated 15Gy for 1 fraction of GRID therapy 

• Followed by 2Gy for 35 fractions for a total of 70Gy 



Case Examples:  Case 3 
CT simulation – 6/11/2014 GRID – 6/23/2014 



Case Examples:  Case 3 
CT simulation – 6/11/2014 CBCT during EBRT – 8/15/2014 



Conclusion 

• GRID therapy is a technique that can benefit large, 

advanced tumors 

• Due to limitations for treating bulky tumors with high 

dose radiation, GRID therapy can be used to treat 

a large portion of tumor while sparing skin and 

normal tissues 

• GRID therapy treats a large, single fraction of dose 

(15-20Gy) to incite rapid tumor response 

• Skin toxicities limited due to spatial treatment with 

GRID 



Conclusion 

• GRID followed by conventional radiotherapy can 

effectively and safely treat rapidly growing tumors 

• Using a GRID compensator instead of MLCs can 

save treatment time, total MU, and low dose 

leakage through MLC 

• Easy and quick to plan 

• Previously published studies prove the efficacy of 

the technique and how it can help patients with 

large, bulky tumors 
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