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Abstract: Brain metastasis has become a major concern in the oncology fraternity. The use of conventional treatment 

approaches such as single-fraction stereotactic radiosurgery (SRS), hypofractionated stereotactic radiotherapy (SRT), or 

whole-brain radiotherapy (WBRT) has been widely explored. Stereotactic radiosurgery (SRS) has been widely used and known 

for its high efficiency and low toxicity. SRS on tomotherapy has emerged as a promising treatment approach at our centre. In the 

advent of multidisciplinary care, developing and implementing targeted treatment approaches for cancer patients, SRS has 

proven to be highly effective and efficient. We report our first experience of brain metastases in a known case of breast cancer 

treated with SRS on tomotherapy in a tertiary cancer centre in India. 
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1. Introduction 

Cancer patients presenting with brain metastasis has 

becoming a growing concern. The conventional method for 

treating such patients involved single-fraction stereotactic 

radiosurgery (SRS), hypofractionated stereotactic 

radiotherapy (SRT), or whole-brain radiotherapy (WBRT) 

[1]. Stereotactic radiosurgery (SRS) has been used for several 

decades in the treatment of brain metastases. It has been an 

ideal treatment approach considering its efficiency and 

effectiveness in achieving high rates of local control. In 

limited settings, SRS has proven to improve survival [2]. We 

report a case brain metastasis in a patient with previously 

diagnosed breast cancer treated with SRS on tomotherapy in 

our centre. Streamlining the process of SRS on tomotherapy 

was an achievement for a tertiary cancer centre based in a 

tier-2 city in India. 

 

2. Case Presentation 

A 36-year-old female presented to our clinic with 

complaints of difficulty in reading and writing. The patient 

was a primary teacher by profession. She was a known case of 

breast cancer. She was diagnosed with triple negative 

carcinoma of the left breast in October 2015. The patient had 

completed her entire treatment course that included breast 

conservation therapy/surgery (BCT), adjuvant chemotherapy 

(four cycles of doxorubicin and cyclophosphamide) and 12 

cycles weekly paclitaxel. The patient was also given adjuvant 

external radiotherapy till June 2016. 

The patient was on regular follow-up. The contrast MRI 

brain showed a solitary space occupying lesion (SOL) in the 

left high parietal region (Figure 2). The whole body Positron 

Emission Tomography/Computed Tomography (PET-CT) 

scan showed no metastasis in the body. 

Post discussion with our multidisciplinary team and the 

patient, it was decided to plan her for stereotactic radiosurgery 
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(SRS) on tomotherapy. 

The patient was planned with CT simulation and MRI on 

the first day followed by treatment on the consecutive day. 

The clinical procedure for SRS would be streamlined that 

would typically follow the Intensity-Modulated Radiation 

Therapy (IMRT) procedure. The procedure would be as 

follows: (a) Immobilization and CT-stimulation (b) CT-MRI 

fusion (c) Treatment Planning and (d) Dose delivery. 

3. Helical Tomotherapy (HT) 

The helical tomotherapy unit is a system consisting of a 

small 6 MV linear accelerator mounted on a ring gantry that 

rotates isocentrically around the patient (Figure 1). The patient 

receives the radiation dose through a helical path as he/she 

moves through the bore. The beam intensity is modulated 

using a binary collimator from the inside. 

 

Figure 1. Helical Tomotherapy unit at HCG Manavata Cancer Centre. 

The binary collimator has two banks with each having 64 

leaves with a beamlet size of 0.625 cm. The collimator gives a 

total field width of 40 cm. 

The Helical Tomotherapy unit also has MVCT imaging that 

helps provide image-guided radiation therapy (IGRT) 

capability for accurate patient setup. The patient’s head is 

immobilized with the help of a specially designed thermoplastic 

mask system. The process is performed prior to CT simulation. 

During the fabrication process, the thermoplastic mask is 

pulled over in a manner that accommodates the patient’s face. 

The next step involves taking a CT image dataset at 1.25 mm 

slice thickness from the top of the head through the cervical 

spine. 

Post-CT scan, the patient is taken for MRI scan in the 

treatment position. Both the CT and MRI image datasets are 

transferred to the Eclipse Planning System. The system helps 

in determining target volume, organs at risk volumes, and 

pseudo-structures contouring. 

 

Figure 2. MRI Brain showing left high parietal space occupying lesion (SOL). 

The structure and image dataset are exported to the 

TomoHD treatment planning system. The treatment plan is 

evaluated to warrant that the plan meets the target conformity 

index and normal tissue dose-volume constraints (Figure 3). 

Post-acceptance of the treatment plan, a delivery quality 

assurance (DQA) plan is generated. 

The patient is set up on the Helical TomoTherapy unit on the 

day of the treatment based on the parameters on the device on 

the day of the CT-simulation. The machine-based treatment 

parameters are downloaded and an image-guided procedure is 

performed. The process involves acquisition of MVCT image 

dataset at the fine level (2 mm slice). It is co-registered against 

the CT-simulation image dataset. Co-registration is done on the 

bony structures of the skull with focus near the treatment region 

by the radiation therapist and approved by the radiation 

oncologist. Post approval from the team, the treatment 

commences. Another MVCT image dataset is collected after 

the first treatment sessions is completed. Co-registration is 

performed to evaluate and confirm the patient position. A 

one-month follow-up showed good response on MRI post-SRS 

(Figuer 4). Figure is as follows:  

 

Figure 3. Tomotherapy Plan. 
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Figure 4. Pre-treatment and Post-SRS MRI Scan comparison (One-month follow-up). 

4. Discussion 

Metastatic brain tumors comprise of nearly 20-40% of all 

patients diagnosed with cancer [3-4]. As per current evidence, 

the primary treatment approaches for metastatic brain tumors 

include surgery, whole brain radiation therapy (WBRT), and 

stereotactic radiosurgery (SRS) [3-5]. WBRT has remained 

the primary treatment for patients presenting with high 

intracranial tumor burden. However, the routine use of WBRT 

as an adjunct therapy for patients who are candidates for 

surgical resection or SRS has changed. No known survival 

benefit with WBRT has been reported. Furthermore, WBRT is 

known to have a detrimental impact on the patient’s quality of 

life. Patients who undergo WBRT often suffer from a 

neurocognitive decline [6-7]. 

As per a consensus of national radiosurgical and radiation 

oncological societies, SRS alone has been recommended for 

patients with 4 or less lesions [8, 9]. 

The Helical TomoTherapy unit has a unique hardware, i.e. 

the helical motion which helps deliver radiation dose 

continuously around the patient combined with the MVCT 

image-guided system. The same TomoHD treatment planning 

system is also used for focal irradiation and IMRT. The patient 

is discharged immediately after completion of the 

CT-simulation and thin slice MRI scan. The patient is called 

on the treatment day after planning is complete. A standard 

patient-specific quality assurance (QA) for IMRT patients 

have been used for the SRS patients. The overall workflow 

process for radiosurgery is similar to IMRT. SRS treatment 

using Helical Tomotherapy is no longer a whole day even at it 

used to be with other dose delivery systems. It is similar to that 

of the IMRT procedure. 

In the era of novel and effective ‘targeted therapy’ such as 

cellular and molecular-oriented therapies’, SRS has emerged 

as an evolving approach in multidisciplinary care for cancer 

patients [10]. As per current evidence, the use of SRS as an 

adjunct or as a single treatment modality for brain metastases 

has gained momentum. SRS has been found to be a highly 

effective treatment modality for the treatment of brain 

metastases [11]. The main advantage of SRS is that it is a 

minimally invasive procedure which is highly effective 

against spherical and well-demarcated characteristics of most 

brain metastases [12]. Some of the other benefits of SRS 

include few side-effects, single session delivery of high-dose 

radiation, and a minimal delay to systemic therapy [13]. SRS 

has been proven to have excellent local control with low 

toxicity in highly selected breast cancer patients [14]. 

Tomotherapy has been presented as a precise SRS delivery 

system known for its accuracy and efficiency [15]. 

5. Conclusion 

The implementation of stereotactic radiosurgery on the 

Helical Tomotherapy can be streamlined well at our tertiary 

care centre. The only exception is the thin slice planning MRI 

scan fusion of the dataset with the same thin sliced planning 

CT images. The overall process and clinical setup is similar to 

the routine clinical practice for IMRT patients. The treatment 

time for SRS on Helical tomotherapy is short, i.e. 10-15 

minutes which is convenient and safe for patients. 
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