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 CASE REPORT

Preliminary experience of helical tomotherapy for locally 
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Abstract
Radiotherapy for locally advanced pancreatic cancer is 
technically difficult and frequently associated with high-
grade digestive toxicity. Helical tomotherapy (HT) is a 
new irradiation modality that combines megavoltage 
computed tomography imaging for patient positioning 
with intensity-modulated fan-beam radiotherapy. Its 
recent availability opens new fields of exploration 
for pancreatic radiotherapy as a result of its ability 
to tailor very well-defined dose distributions around 
the target volumes. Here, we report the use of HT in 
two patients with locally advanced pancreatic cancer. 
Doses to the bowel, kidneys and liver were reduced 
significantly, which allowed for excellent treatment 
tolerance without any high-grade adverse effects in 
either patient.
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INTRODUCTION
Radiotherapy for locally advanced pancreatic cancer is 
technically difficult and potentially deleterious, because 
of  the proximity of  adjacent vital organs. Although 
intensity-modulated radiotherapy recently has proven its 
efficacy in sparing vital organs from irradiation, digestive 
toxicity remains an important limiting factor[1]. Helical 
tomotherapy (HT) is a new irradiation modality that 
combines intensity-modulated fan-beam radiotherapy 
with megavoltage computed tomography imaging for 
patient positioning[2]. Its availability recently has opened 
new fields of  exploration for pancreatic radiotherapy 
as a result of  its ability to tailor very well-defined dose 
distributions around the target areas.

To the best of  our knowledge, this report is the first 
to explore the use of  HT and its potential for sparing vital 
organs in two patients with locally advanced pancreatic 
cancer.

CASE REPORT
Patient 1 was a 59-year-old man whose pancreatic cancer 
was discovered fortuitously in September 2007 at a fol-
low-up examination for previous prostatic cancer. Clini-
cal examination was normal. Computed tomography 
(CT) showed a mass in the head of  the pancreas, which 
measured 33 mm in the greatest dimension, with portal 
vein thrombosis. Endosonography demonstrated infil-
tration of  the superior mesenteric vein, which reached 
the superior mesenteric artery. Histological examination 
confirmed an adenocarcinoma. Patient 2 was a 62-year-old 
woman who presented in April 2008 with abdominal 
pain and weight loss. There was no abnormality at clini-
cal examination. The CT scan showed diffuse dilatation 
of  the duct of  Wirsung, with an irregular mass in the 
pancreatic isthmus. Endosonography revealed a mass 
in the isthmus, which measured 25 mm in the greatest 
dimension, with tumor extension to posterior peripan-
creatic fat tissue and massive splenic artery encasement. 
Histological examination confirmed a papillary muci-
nous adenocarcinoma. For both patients, laboratory tests 
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revealed no biological abnormality and no elevation of  
tumor markers. No lymph node or distant metastases 
were observed at initial staging. 

The patients were treated with induction chemother-
apy of  gemcitabine (1000 mg/m² on day 1 every week) 
and oxaliplatin (100 mg/m² on day 1 every 2 wk). In 
patient 1, assessment after six cycles showed no local or 
metastatic evolution. In patient 2, assessment after five 
cycles showed partial regression of  the pancreatic mass, 
which measured 18 mm in the greatest dimension, and 
no metastatic extent. Patient 1 and 2 were referred for 
preoperative and exclusive chemoradiation, respectively.

In patient 1, HT delivered 45 Gy to the whole pancre-
as, and 50.4 Gy to the tumoral mass, using 6-MV photons, 
at 1.8 Gy per daily fraction, for a total duration of  39 d. In 
patient 2, HT delivered 45 Gy to the whole pancreas, and 
66 Gy to the tumoral mass, using 6-MV photons, at 2 Gy 
per daily fraction, for a total duration of  64 d. For both 
patients, capecitabine was given at 3000 mg/m² per day 
in two divided doses, 5 d/wk, concurrently with radio-
therapy. Chemoradiation was marked by grade 1 nausea 
in both patients. No other acute toxicity was observed. 
For patient 1, abdominal pain disappeared after comple-
tion of  chemoradiation. However, he developed early 
hepatic metastases and was given palliative chemotherapy 
with gemcitabine and oxaliplatin, followed by erlotinib for 
progressive disease. Patient 1 maintained a complete local 
response that was still present at 18 mo follow-up. Patient 2 
remains disease-free at 6 mo follow-up.

DISCUSSION
Conventional radiotherapy for pancreatic cancer can 
involve some parts of  the duodenum, stomach, small 
intestine, and kidneys, which results in frequent severe acute 
gastrointestinal toxicity when chemotherapeutic agents are 
administered concurrently with radiotherapy. This can lead 
to frequent treatment disruption and limits the delivery of  
a sufficient radiation dose. Moreover, high-grade toxicity 
compromises quality of  life, which is an important end-
point in patients with poor prognosis[3]. Since gemcitabine 
and oxaliplatin have improved the outcome of  patients 
with locally advanced or metastatic disease, by improving 
survival with clinical benefits, every effort should be made 
to avoid additional radiation-induced digestive toxicity that 
might potentially compromise the delivery of  subsequent 
chemotherapy[4].

For both of  our patients who were at risk for high-
grade toxicity, HT provided a potential tool to decrease 
the risk of  gastrointestinal toxicity[5]. As a result of  
isodose conformation, radiation doses to the bowel, right 
kidney and liver were reduced significantly, which allowed 
for excellent treatment tolerance without any high-
grade adverse effects in either patient. It is reasonable to 

assume that HT may have spared structures that normally 
would not have been spared with more conventional 3D 
conformal radiotherapy (Figure 1). However, very low 
doses are distributed to larger volumes. While the problem 
of  radiation-induced malignancy in such patients with 
poor prognosis should not be considered to be of  primary 
importance, further assessment of  HT remains necessary.

The present report highlights the potential of  HT 
to reduce the dose of  radiation delivered to vital organs, 
thus improving tolerance to irradiation.
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Figure 1  Distribution of isodoses with HT treatment planning in patient 
1 (A) and patient 2 (B), in axial and coronal representation. The different 
doses are represented with different colors. Red color represents the target 
volume dose.
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