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Abstract— Since 1989, the translation technique for TBI
treatments was used at the Institute of Oncology Ljubljana with
good clinical result. Due to the increasing unreliability of the
system we currently use, we decided to design and manufacture
a new system. New system proved to be reliable as the most im-
portant parameter that was tested, speed of the treatment table,
can be controlled within 0.2% of the prescribed treatment table
speed. The system was manufactured in cooperation with the
company PS d.o.o, Logatec, Slovenia.
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I. INTRODUCTION

Total body irradiation (TBI) is a special radiotherapeutic
technique for the treatment of predominantly hematological
diseases, such as leukemias and lymphomas. The technique is
mainly used for conditioning prior to bone marrow transplan-
tation (BMT) in combination with intensive chemotherapy.
The main objective of TBI is to deliver a uniform dose within
±10% of the prescribed dose to a patient’s whole body, while
optimally sparing critical organs (lung). This is not so easy
achievable due to the variations in patient’s thickness and
density of patient’s tissue.

Several TBI techniques have been developed and de-
scribed in the past among them four methods are presently
used in most hospitals:

1. Treatment at extended SSDs
2. Removal of machine collimator
3. Translation method [1]
4. Sweeping beam

Several dosage and fractionation schemes were applied in
the past; presently the most common presription is 12 Gy de-
livered in 6 fractions at two frations per day over three days.

Total body irradiation (TBI) using translation method has
been used at the Institute of Oncology Ljubljana since 1989.
From the beginning until now hyperfractionated technique
was used so that six fractions of 2.0 Gy were delivered twice
a day on a 60Co unit Theratron 780C, while shielding the

lung as the organ at risk.
Between the years 1989 and 2007, a total of 162 patients

were treated at our institute with this method before BMT.
More than 50% of those were treated for accute leukemias.
The median survival for all treated patients was not reached
and relapse free survival was more than 80%. There were no
toxic deaths and very few radiotherapy related complications,
being mostly of grade 1 or 2. Good clinical results encour-
aged us to continue with the translation technique.

During the past 20 years, the mechanical parts of the sys-
tem as well as electronical parts became more and more unre-
liable. Thus, we decided to design an up-to-date and reliable
TBI system for translation method which is briefly presented
in this paper.

II. MATERIALS AND METHODS

Fig. 1: New TBI system with treatment couch and rails located in the 60Co
treatment room

TBI procedure at the Institute of Oncology Ljubljana is
well described in [2] so we present only a short resume.



New system for translational method of TBI that was man-
ufactured in cooperation with the company PS d.o.o. (PS
d.o.o, Logatec, Slovenia). Basic components are: remotely
controlled movable treatment couch with couch support sys-
tem (rails), electronic cabinet and mobile control panel.

A. Treatment couch and support system

Rail guides of support system consists of three parts made
of aluminium, which are rigidly connected when system is in
treatment position; all connecting elements are made of steel.
The length of the assembled system is 504 cm and can be
accomodated even in a small radiotherapy room (bunker). In
our case the system is fixed diagonally on the floor in the
bunker where we have 60Co treatment machine Theratron
780C (Fig. 1). The driving system of the treatment table con-
sists of precise tooth belt and servo motors with accurate reg-
ulation of table speed and position. Schematic drawings are
on Figure 2.

Fig. 2: Two views of the new treatment couch and support system for TBI
translation technique

B. Electronic cabinet and mobile control panel

All necessary electronical equipment for accurate control
of table speed and position is in the electronic cabinet (Fig. 3).
The cabinet is located in the treatment room and is connected
to the mobile control panel in the operator’s room. With the
control panel, we can control all important parameters among
them actual speed and position of the treatment table.

C. Testing the system

Among many tests of the system, the most important for
our TBI technique is the one associated with the accuracy
of the treatment table actual speed and its control. Accord-
ing to the system specifications, the data for actual speed are

acquired every ms, and are averaged over 250 ms. The tests
were carried out by monitoring the difference between pre-
scribed and actual measured speed of the treatment table us-
ing mobile control panel.

Fig. 3: Electronic cabinet for TBI system where all necessary electronical
equipment for accurate control of the table speed and position is placed

III. RESULTS AND CONCLUSIONS

During the tests, we compared actual and prescribed speed
of the treatment table. In none of the cases the difference be-
tween them was larger than 0.2%. This confirms that newly
designed and manufactured system is reliable and ready for
clinical use.
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