
SOLUTION
Michael Lock, M.D., used the TomoTherapy 
System to deliver highly precise intensity 
modulated radiation therapy (IMRT) to treat 
masses and preserve vision. 

The TomoTherapy® System  
Preserves Patient Vision
LONDON REGIONAL CANCER PROGRAM UTILIZES  
THE TOMOTHERAPY SYSTEM FROM ACCURAY TO 
TREAT OCULAR MASSES
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The London Regional Cancer Program (LRCP) is a world-class cancer facility at the London 

Health Sciences Centre in London, Ontario, Canada. As part of its radiation therapy 

treatment program, LRCP has 10 radiation therapy units, including a TomoTherapy System 

that uses precise intensity modulated radiation therapy (IMRT) delivered in a helical pattern 

to destroy cancer cells and/or relieve symptoms caused by cancer, while limiting radiation 

exposure to critical organs.

ADVANCED RADIATION TREATMENTS

WHO/WHERE
The London Regional Cancer Program at the 
London Health Sciences Centre in London, 
Ontario, Canada, is a world-class, research 
and teaching cancer facility. The hospital 
provides inpatient and outpatient cancer care 
services,including chemotherapy and radiation 
therapy, social services, counseling and 
support groups. The hospital provides quality 
care to more than 1.5 million patients from 
across Southwestern Ontario, including the 
counties of Middlesex/London, Elgin, Oxford, 
Perth, Huron, Grey, Bruce, Lambton and Kent.

CHALLENGE
Treat ocular masses in a patient diagnosed with 
chronic lymphocytic leukemia with peripheral 
lymphocytosis, while preserving vision and 
critical structures. 

TomoTherapy Radiation Therapy for Treatment of Ocular Masses 
caused by Chronic Lymphocytic Leukemia

LRCP has used its TomoTherapy System to treat patients with chronic 

lymphocytic leukemia. This typically slow-growing cancer starts in the 

white blood cells of the bone marrow, invading the blood and can 

spread to other organs, including the lymph nodes and spleen. While 

many patients with this disease do not have early symptoms, others 

experience enlarged lymph nodes, fever, fatigue and weight loss. 

One such case at LRCP involved a 50-year-old female patient who 

was diagnosed with chronic lymphocytic leukemia with peripheral 

lymphocytosis. The patient developed ocular masses with lympho-

matous infiltration with a small cell lymphocytic lymphoma (CLL/SLL), 

which resulted in proptosis (also known as eye dislocation) and  

severe swelling. 

Because of the high risk associated with surgical procedures and 

the extension of tumors to the lacrimal glands (also known as tear 

glands), Michael Lock, M.D., opted to use the TomoTherapy System 

to deliver optimal doses of radiotherapy to the ocular masses. 

“Without this procedure, the chance of vision 
or eye loss would have been significant.” 

- Michael Lock, M.D.



Treatment would require physicians to sculpt radia-

tion dose into a shape similar to an ice cream cone 

to avoid damaging the eye. This would have been 

very difficult or time-consuming  

with other systems.

“TomoTherapy is the preferred method of 

treatment for patients with tumors in proximity 

of organs sensitive to radiation, especially when 

the tumor has a concave shape requiring high 

conformity of dose delivery, [because it has] 

more degrees of freedom that allow for better 

conformality of dose distribution [and] faster 

planning for complex shapes,” Lock explained.

“Without this procedure, the chance of vision  

or eye loss would have been significant.”

Treatment Planning and Delivery

Before treatment the patient was scanned  

using a CT device. As the disease was progressing  

rapidly around the eye, a rapid turnaround between  

CT scan, treatment planning and treatment delivery  

was required.

The information from the CT scan was transferred to  

the dedicated TomoTherapy treatment planning station, 

where a plan was created much more quickly than would 

be possible on other systems. In the treatment plan, 

dosimetrists were able to assign the desired dose to the 

targets and define constraints for sensitive structures 

immediately nearby — including the eyes — to diminish  

side effects.

“We performed a delivery quality assurance (DQA) 

procedure, which consists of calculating the dose 

distribution in a phantom using the radiation fluence 

calculated for this patient,” Lock said. “This DQA procedure 

is then performed on the TomoTherapy treatment station 

where calculated dose is verified with the measured data.” 

During a period of four weeks, the patient had 20 treatments 

with the dose to the target of 30 Gy. For each treatment 

fraction by the TomoTherapy System, which lasted 3.8 

minutes, the patient was scanned in the treatment position, 

and the daily position was compared with the one obtained 

for planning and adjusted for accurate delivery. 

During pre-treatment imaging and radiation delivery,  

the patient was immobilized with an S-frame to ensure 

stable position. 

After each treatment, the daily image was used for 

verification of delivered dose using TomoTherapy Planned 

Adaptive™ software. 

Patient Follow-up and Outcomes

According to Lock, follow-up for this particular procedure 

primarily involves blood work, but imaging using CT and 

MRI is also valuable to monitor regression.

While there was short-term decreased visual acuity, several 

months of transient episodic periorbital angioedema 

(swelling below the surface of the skin around the eyes) and 

dry eyes post radiation, Lock said the patient currently has 

no visual issues requiring intervention. She does not require 

eye drops and her last hematology oncology visit revealed 

no issues. 

“This is outstanding considering that portions of her eye  

and lacrimal glands overlapped areas requiring treatment,” 

said Lock.
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Dosimetrists used the TomoTherapy® treatment planning station to assign the desired 
dose delivery to the tumor and define the constraints for nearby sensitive structures and 
organs at risk.


