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Summary

Purpose: Intensity Modulated Radiation Therapy (IMRT)
is nowadays the treatment of choice, in terms of technique,
for either head & neck or prostate cancer. With this paper,
we are sharing our experience for the first inplementation
of IMRT planning in the public sector in Greece, and espe-
cially in the Aretaieion University Hospital of Athens.
Methods: From May 2013 until January 2014 four pros-
tate and four head & neck cancer patients were evaluat-
ed in the present study. We used the ONCENTRA IMRT
treatment planning with a step and shoot technique in a
SIEMENS ONCORE Linac. The dose verification method
used was based on the delta4®™ Pre-Treatment volumetric
quality assurance system, by Scadidos.

Introduction

Head & neck and prostate cancer require high
doses of radiotherapy (RT) to achieve local con-
trol, in the range of 70 Gy for head & neck and 78
Gy for prostate cancer. The main concern when
raising the dose of RT is the toxicity from the
surrounding normal organs and tissues. Zelefsky
et al. reported a 10-year incidence of grade 2 or
more gastrointestinal (GI) toxicity of 13% in pros-
tate cancer patients that were treated with con-
ventional 3-dimensional conformal radiotherapy

Results: In all cases, the Relative Standard Deviation
between the prescribed and the calculated average dose
received by the target volume was less than 5%, while the
v-index was more than 90%. The acute toxicity was low and
equivalent to published data with IMRT technique.
Conclusion: In conclusion, the first implementation of
IMRT technique in the Medical School of Athens was fea-
sible and safe as well as in terms of dose verification. The
IMRT technique is already in clinical use and further re-
sults with long term radiation induced toxicity will be re-
ported.

Key words: dose verification, dosimetry, feasibility, IMRT,
radiotherapy, toxicity

(3D-CRT) [1]. In the Dutch multicentre randomized
trial for prostate cancer, a statistically significant
difference in 7-year freedom from failure (FFF)
was observed in the high dose group (56 vs 45%,
p=0.03), but with an increase in the cumulative
incidence of late grade 2 or greater GI toxicity (35
vs 25%, p=0.04) [2,3]. Intensity Modulated Radi-
ation Therapy (IMRT) is a technique that offers
the ability to create a dose distribution with high
precision around the target volume while pro-
tecting the surrounding normal tissues [4,5]. The
main clinical goals when using IMRT in prostate
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and head & neck cancer are reduction of treatment
related toxicity and improvement in disease free
survival (DFS) [6-8].

Especially in the case of head & neck cancer,
with the combination of RT and chemotherapy,
there may be interruptions in the therapy, dose
reduction and diminished quality of life of pa-
tients, due to toxicity of the therapies. Xerosto-
mia is one of the main side-effects that influences
the patient’s well-being [9,10]. For these reasons,
the implementation of IMRT in head & neck can-
cer, with the highly conformal dose distribution
that is achieved, is very promising and is tested
in phase III trials [11-17]. Nutting et al. reported
a statistically significant difference in xerostomia
for patients with oropharyngeal cancer that were
treated with IMRT compared with 3D-CRT (41 vs
64% of grade 2 xerostomia) [11]. Similar results
were found in nasopharyngeal cancer, with Kam
et al. reporting 39% grade 2 xerostomia at 1 year
with IMRT vs 82% with 2D RT [12]

IMRT can be delivered either with a dynam-
ic multileaf collimator technique (MLC) or with
a step-and-shoot technique, the first delivering
the dose while the leaves are moving, and the
second with static leaves in each segment of the
multiple fields. Adams et al. comparing the two
methods found that they both are accurate and
reproducible in the treatment delivery [18] and
similar results were reported by Alaei et al. [19].
With regard to differences in monitor units (MU)
delivered and overall treatment time, Chui et al.
reported that step-and-shoot approach requires
20% less MU [20], while Adams et al. reported
that treatment delivery time is slightly shorter
with the static technique (average time 10 vs 14
min) [18]. Increased treatment time and number
of monitor units raise the question of the percent-
age of healthy surrounding tissues that receive
low doses and the clinical impact that could have
in radiation-induced malignancies. Jothybasu et
al. reported an increase in the integral dose to the
healthy tissues with dynamic MLC, but that was
not statistically significant [21].

Quality assurance (QA) is the main aspect of
verifying the dose delivering to the human body
during irradiation [22]. The need of QA is rising
dramatically when the IMRT technique is used.
Several methods of QA have been used for dose
verification, such as film dosimetry, thermolumi-
niscent detectors (TLDs), polymeric gels and vol-
umetric systems [23-28].

Recently, the Delta4PT pre-treatment system
as a volumetric QA system has been installed in

our department for routine QA in IMRT treatment
planning verification [29].

The aim of the present study was to report
on the first implementation of IMRT treatment
planning for prostate and head & neck patients in
the public sector in Greece at the Aretaieion Uni-
versity Hospital of Athens. Moreover, the clinical
efficacy along with the QA method for dose verifi-
cation is also reported.

Methods

Patient characteristics — dose prescription

From May 2013 until January 2014 4 prostate and
4 head & neck patients (one laryngeal, one tonsilar and
two nasopharyngeal carcinomas) were evaluated in
the current study. Detailed medical history of the 8 pa-
tients is described below:

The first patient (case A) was a 56-year-old male,
who in a regular checkup in 2009 had a PSA value of
4 ng/ml. Magnetic resonance imaging of the prostate
was negative for either extracapsular or nodal inva-
sion. In April 2011, PSA was 8.4 ng/ml. At that time, he
received treatment with antibiotics for prostatitis and
PSA fell to a value of 6.4 ng/ml. In September 2012,
PSA was 6 ng/ml. A biopsy of the prostate was then
performed by means of 10 samples from the right lobe
and 15 from the left lobe. Histology showed that all
samples from the left lobe and 2 from the right lobe
were infiltrated from an adenocarcinoma of the pros-
tate with a combined Gleason score 6 (3+3). There were
also areas of high grade PIN. The patient received 78
Gy to the prostate and 54 Gy to the seminal vesicles.

The second patient (case B) was a 75-year-old male,
with a gradual rise in PSA from 4.5 ng/ml in 2011 to
8.6 ng/ml in January 2013. Digital rectal examination
(DRE) revealed an area of mild induration and ultra-
sound of the prostate showed an increase in the size of
the organ and inhomogeneity of the peripheral zone. A
biopsy was taken under ultrasound guidance and the
histologic examination showed adenocarcinoma of the
prostate, Gleason score 6 (3+3) in one of the 8 samples
from the right lobe. The rest of the imaging studies
(bone scan, CT and MRI of the pelvis) was negative for
either metastasis or involved lymph nodes. The patient
received 76 Gy to the prostate and 54 Gy to the seminal
vesicles.

The third patient (case C) was a 45-year-old female,
who in February 2013 realized a deterioration concern-
ing smell and taste, while in a short period of time
there was a decrease in hearing ability. She consulted
an otorhinolaryngologist and the clinical examination
revealed a palpable mass in the left cervical region.
MRI study of the head & neck area showed pathologic
signal in the nasopharynx and involved (<6 cm) cervi-
cal and supraclavicular lymph nodes. A biopsy of the
nasopharynx was then performed, which showed infil-
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tration from an undifferentiated squamous cell carcino-
ma. Expression of the Epstein-Barr virus genome was
noticed. The rest of imaging study with CT of the tho-
rax and abdomen was negative for any distant metas-
tasis. The patient received 70 Gy to the nasopharynx,
66 Gy to the involved cervical lymph nodes, 54 Gy to
the uninvolved cervical lymph nodes and 50 Gy to the
supraclavicular fossa.

The fourth patient (case D) was a 69-year-old male,
who presented with hoarse voice. The clinical exam-
ination from an otorhinolaryngologist revealed a su-
praglottic lesion with extension to the glottic larynx
and fixation of the vocal cord. CT and MRI of the neck
confirmed the above findings with no involved region-
al lymph nodes. A biopsy taken from the supraglottis
showed a squamous cell carcinoma of moderate differ-
entiation (grade II). The rest of the imaging study with
CT of the thorax and abdomen was negative for distant
metastasis. The patient received 70 Gy to the larynx, 54
Gy to the cervical lymph nodes and 50 Gy to the supr-
aclavicular fossa.

The fifth patient (case E) was a 51-year-old male
who presented with difficulty in swallowing, palpable
cervical lymph nodes and weight loss of 10 kg in the
last 3 months. CT and MRI scans of the neck showed
abnormality in the right tonsillar fossa. Multiple in-
filtrated nodes were shown in both sides of the neck.
The patient underwent endoscopy which confirmed
the findings by means of a lesion in the right tonsil.
Biopsies taken from the right tonsil and from one of
the involved lymph nodes on the right cervical region
showed a poorly differentiated squamous cell carcino-
ma. The rest of the imaging was negative for distant
metastasis, by means of a CT scan of the thorax and
abdomen. The patient received 66 Gy to the primary tu-
mor and involved lymph nodes and 54 Gy to the high-
risk areas.

The sixth patient (case F) was a 61-year-old male
who in a regular checkup in February 2013 had a PSA
value of 26.5 ng/ml. A biopsy of the prostate taken
under ultrasound guidance revealed adenocarcinoma,
Gleason score 6 (2+4), with infiltration of both lobes.
The rest of the imaging in terms of CT scan of the pelvis
and bone scan was negative for metastasis or involved
lymph nodes. The patient underwent radical prostatec-
tomy and the histology showed an adenocarcinoma,
Gleason score 9 (4+5), infiltrating both of the lobes and
the seminal vesicles. There was also extension in the
periprostatic fatty tissue. The surgical margin of the
apex of the gland was infiltrated. The patient received
44 Gy to the pelvic lymph nodes and 70 Gy to the sur-
gical bed of the prostate and seminal vesicles.

The seventh patient (case G) was a 77-year-old
male who in a regular checkup had a PSA value of 42
ng/ml. A biopsy under ultrasound guidance was taken
by means of 6 samples from the right lobe and 12 from
the left lobe. The histological examination revealed an
adenocarcinoma of the prostate, Gleason score 8 (4+4),
with infiltration of 4 samples from the right lobe and
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1 from the left lobe. The patient underwent a CT scan
of the abdomen which showed an increase in the size
of the prostate and a bone scan which was negative for
metastasis. The patient received 45 Gy to the pelvic
lymph nodes, 55 Gy to the seminal vesicles and 74 Gy
to the prostate.

The eighth patient (case H) was a 42-year-old male
who presented with palpable cervical lymph nodes.
An FNA of one of the left cervical lymph nodes was
performed and the cytological examination showed in-
filtration from a high grade squamous cell carcinoma,
probably from the nasopharynx. The patient underwent
an MRI of the nasopharynx and neck which revealed
pathologic signal in the left side of the nasopharynx
and multiple infiltrated lymph nodes in both sides of
the neck. In clinical examination paresis of the sixth
cranial nerve was discovered. A biopsy from the naso-
pharynx showed a non keratinizing differentiated carci-
noma of the nasopharynx. The rest of the imaging by
means of a CT scan of the thorax and the abdomen was
negative for distant metastasis. The patient received 70
Gy to the nasopharynx, 66 Gy to the involved lymph
nodes and 54 Gy to the high risk areas.

Radiotherapy technique - Prostate

Each patient underwent a CT-simulation, in supine
position, using “knee sponge” to consistently align
thighs [30].

Patients were instructed to have a full bladder and
empty rectum (following a dietary suggestion) dur-
ing simulation and the whole course of treatment. For
treatment planning, a CT scan covering a region from
the first lumbar vertebra to the lower part of the peri-
neum was obtained for each patient.

All contouring of target volumes and normal
structures (organs at risk-OARs) was performed in the
Oncentra Treatment Planning System. MRI and CT
images were obtained at 3-mm intervals. The CT and
MRI were registered by the Oncentra system while cor-
rections were made in the CT-based contouring of the
prostate by taking into account the MRI images. The
following structures were delineated: clinical target
volume (CTV), planning target volume (PTV) according
to the ICRU criteria, based on the anatomical structures
of CT images and clinical parameters [31-35].

The PTV was obtained by expanding CTV with a
margin of 1 cm in each direction, and of 0.7 cm poste-
riorly [36-38].

The dose constrains used in our study were ac-
cording to the QUANTEC study [18,19] as follows:

Rectum: D50 <50 Gy, V60 <35%, V65 <25%, V70 <20%,
V75 <15%

Bladder: V65 <50%, V70 <35%, V75 <25%
Penile bulb: mean dose to 95% of the gland <50
Small bowel: V45 <195cc

The prescription dose was defined for the 95% iso-
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doses of the PTV. The IMRT plans were created using
the Oncentra External Beam v4.3 treatment planning
system, by Nucletron. The collapsed cone convolution
algorithm was used during optimization and the final
dose calculation. The performed plans were evaluated
using the Delta4PT pre-treatment system by Scandidos
[29].

Radiotherapy technique - Head & Neck

Each patient underwent a CT-simulation, in supine
position, using an immobilization mask. All contour-
ing of target volumes and normal structures (organs at
risk/OARs) were performed in the Oncentra Treatment
Planning System. MRI and CT images were obtained at
3-mm intervals.

The gross tumor volume (GTV) definition for ir-
radiation included the tumor itself and the positively
diagnosed lymph nodes, by using registered images of
MRI performed with the Oncentra System. A margin
of 1.5 cm was applied to GTV in order to include the
CTV. In all patients, elective areas with a reasonable
risk for microscopic disease, such as the ipsilateral or
contralateral neck levels, were defined as different CTVs
[39-41].

In patients who underwent surgery, the CTV in-
cluded the surgical resection bed with 1.5 cm safety
margins. A margin of 3-5 mm was applied on all CTVs
in order to define the PTV and on account of setup and
treatment delivery uncertainty [42-44].

The dose constrains used in this study were ac-
cording to the QUANTEC study [47,48] as follows:

Spinal cord Dmax =50

Brainstem Dmax <54, D1-10cc <59

Optic chiasm/nerve Dmax <55

Parotid mean dose <25 (bilateral whole parotid glands)
Cochlea mean dose <45

Pharyngeal constrictors mean dose <50

The Delta 4PT QA device

The Delta 4PT device by Scandidos is a volumet-
ric cylindrical 3D phantom with 22 cm diameter, con-
structed of PMMA and designed in two orthogonal
planes [29]. The one plane is referred to as the main
board by the device’s specifications and the other as the
wings (Figure 1). The two planes are separated from the
vertical plane by +50° for the main board and by -40°
for the wings. The two planes are not located in equally
crossed directions, as the beam alignment with the one
or the other plane must be avoided [45]. The phantom’s
dosimetric system consists of a total of 1069 p-type sil-
icon (Si) detectors with a spatial resolution of 5 mm
in the centre and 10 mm in the outer phantom area,
while the dose resolution is of 0.01mGy and the dose
response threshold is of 1 mGy. The detectors’ active
volume is 1 mm in diameter and 0.05 mm thick. The

Figure 1. The Delta 4PT phantom used for dose veri-
fication

Figure 2. The two detector planes of the Delta4PT
phantom by Scandidos. Different colors indicate the
deviation between planned and delivered dose.

two detector planes are connected with multichannel
electrometers and the measured data are synchronized
with the accelerator pulses and stored on a pulse-by-
pulse basis, allowing segment-by-segment analysis
and 4D treatment QA [46]. The system utilizes an al-
gorithm that calculates, with high accuracy, the pre-
cise numerical values of the spatial dose distribution,
providing statistical comparisons between the outlined
and the performed treatment plan (Figure 2).

Treatment planning evaluation

The current work presents an assessment of the
IMRT treatments performed in our department. The
evaluation of the overall procedure is divided in two
parts.

The first part refers to the clinical part and the abil-
ity of the treatment planning algorithm to meet all the
constraints defined for the tumor target and the OARs
during the optimization using the mlc specifications
and commissioning beam data for IMRT treatments.
The second part is based on the dosimetric comparison
between the calculated and the deliverable IMRT plan.
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Table 1.Treatment planning verification for prostate cases

Case Volume Pre. dose D_ . (Gy) RSD % V50 % V65 % V75 % y-index %
1 PTV 70.00 72.1 3 97.70
Rectum 35.8 13.6 -
Bladder - 14.3 -
2 PTV 77.00 79.0 3 97.30
Rectum 354 13.9 -
Bladder - 33.5 17.5
3 PTV 72.00 75.9 5 95.40
Rectum 434 139 -
Bladder - 41.1 13.8
4 PTV 70.00 72.1 3 97.60
Rectum 251 4.7 -
Bladder - 14.8 -

PTV: planning treatment volume, Pre.dose: prescribed dose, Dave: average dose, RSD:

the volume with x dose

relative standard deviation, V4%: percentage of

Table 2. Treatment planning verification for head & neck cases

Case Volume Pre. dose Dave (Gy) RSD (%) Dmean(Gy) y-index (%)
1 PTV 70.00 70.18 0.26 90.8
left 2846
Parotid gland
right 27.39
2 PTV 70.00 69.29 -1.01 91.0
left 31.97
Parotid gland
right 2947
3 PTV 70.00 71.59 2.27 92.5
left 54.76
Parotid gland
right 56.20
4 PTV 66.00 68.74 4.15 954
left 57.76
Parotid gland
right 59.35

For abbreviations see footnote of Table 1

The above described evaluation method includes

several dosimetric variables calculated in the treat-
ment planning system for the tumor target and the
OARs, as well as variables measured using the Delta
4 volumetric phantom, the latter presenting the statis-
tical accordance of the calculated with the deliverable
IMRT plan. In detail, for each case the variables applied
during the evaluation are as follows:

Daverage defines the calculated average dose re-
ceived by the target volume

RSD 9%, is the Relative Standard Deviation between
the prescribed and the calculated average dose re-
ceived by the target volume

JBUON 2015; 20(1): 200

V50, V65 and V75 define the volume limit for 50,
65 or 75 Gy of delivered dose for the OAR, recom-
mended by QUANTEC [47,48]. For the prostate cas-
es the rectum and bladder were considered as the
OARs with the following dose to volume limits :
rectum, V50 < 50% and V65 < 25 %, bladder, V65
<50% and V75 < 25%. For the head and neck cases
the mean dose limit for every parotid gland was
determined <20 Gy.

y-index is the standard statistical method for pla-
nar dose verification in IMRT QA and is deter-
mined by the ratio of the dose difference (DD) and
the dose to agreement (DTA) between the outlined
and the measured plan for each point of interest
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Table 3. Acute radiation induced toxicity for prostate and head & neck cases. The evaluation for toxicity was
performed with the EORTC/RTOG scaling (grade I-IV), while for prostate with the SRS scale (score range: 0-8)

was also used

Acute EORTC/RTOG toxicity

SRS score

Case
Skin Mucositis

A (prostate) none -
B (prostate) I -
C (nasopharynx) I IT
D (larynx) II I1
E (tonsil) II I
F (prostate) I -
G (prostate) I -
H (nasopharynx) I II

Xerostomia

Urinary Rectal

- I I

- II I 2
I - - -

[49,50]. The confidence limit for y-index criterion
expresses the percentage of y-values < 1 and is au-
tomatically calculated for 3% dose difference and 3
mm distance to agreement (3%/3 mm) by the Delta
4 software.

The pre-treatment QA process using the Delta4PT
phantom was followed for the y-index calculation. Prior
to the “field by field” verification process per applica-
tion [51], a specific procedure for the daily dosimetric
corrections of the device and the positioning optimiza-
tion was followed. For this purpose the air temperature
was added in the Delta4 software and two irradiations
with 10x10 cm? field in orthogonal configuration at 0°
and 90° degrees were performed. The software’s posi-
tioning corrections were applied and the plans were
delivered. For all cases, a plan is considered to be suc-
cessful if more than 90% of the tested diodes pass the
gamma test.

Clinical evaluation

All patients were followed up for 6 months post
irradiation. For prostate patients the follow up includ-
ed PSA values and evaluation of acute rectal toxicity
using a subjective-objective scale based also on recto-
sigmoidoscopy (SRS) [52]. For head & neck patients, the
follow up included clinical examination and MRI. In
all cases the acute toxicity was also assessed with the
EORTC/RTOG acute toxicity scale [53].

Results

Dose verification

Results of patient plans verification for the
two evaluated anatomical sites are summarized
in Tables 1 and 2. For the prostate cases the RSD
between the prescribed and the calculated dose
was <5% and the calculated variables V50, V65
for rectum and V65, V75 for bladder were lower
compared to the recommended limit. Regarding
the IMRT pre treatment’s plan verification with

the Delta 4°T phantom the average y-index was
>97%. For the head and neck cases the RSD was
<5%, while the delivered mean dose to the pa-
rotid glands exceeded the recommended limit by
QUANTEC. The average y-index for all cases was
>90%.

Clinical outcome

All patients completed their treatment with-
out any interruption. The mean treatment time
(patient setup, EPID verification and beam-on)
was 25 min (range 21-35). The acute radiation in-
duced toxicity is shown in Table 3. No grade II or
higher acute toxicity was noted either for pros-
tate or for head & neck cases. One prostate patient
complained only for discomfort in the anorectal
function combined with spotted blood due to
hemorrhoid’s inflammation. The PSA level for all
prostate patients was decreased at 3 months post
irradiation by a mean value of 0.55 (range 0.22-
0.8). In all head and neck cases the saliva function
was decreased, but without any grade II or higher
xerostomia. Two typical IMRT plannings for pros-
tate and head & neck cases are shown in Figures 3
and 4, respectively.

Discussion

IMRT is an advanced RT technique that de-
livers higher doses to the tumor target, satisfying
at the same time strict constraints for the OARs.
This is of great importance in many cancer types
which require high doses in order to achieve bet-
ter local control. Zelefsky et al. in a total of 561
patients with prostate cancer treated up to 81 Gy
reported 8-year actuarial PSA relapse-free surviv-
al rates for patients with favorable, intermediate
and high risk features of 85, 76 and 72%, respec-
tively [6]. Gastrointestinal (GI) and genitourinary
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Figure 3. A typical dose-mesh distribution related to
the isocenter for case A (prostate cancer).

(GU) toxicity, acute and late, are of main interest
when treating patients with prostate cancer with
high doses [3]. Acute GI and GU toxicity in our
study, with only one patient developing acute
grade II urinary and one acute grade II rectal tox-
icity, are in accordance with the figures published
in the literature. Peeters et al. reported in the first
results of the Dutch multicenter trial for prostate
cancer acute grade II GI and GU toxicity in 44%
and 41% of their patients, respectively [56]. Kou-
loulias et al. in a study for the first implementa-
tion of biocompatible balloon between the pros-
tate and the rectum in prostate cancer patients
reported acute GI and GU toxicity equivalent to
IMRT techniques [57].

Radiotherapy plays also an important role in
the management of head & neck cancer, in com-
bination with chemotherapy when indicated. As
shown in the metaanalysis by Pignon et al. [58],
chemoradiotherapy offers an absolute 4% benefit
in 5-year overall survival (OS), with the highest
benefit when given concurrently (8% at 5 years)
but with increased toxicity [59]. Kouloulias et al.
in a recent systematic review reported equiva-
lence of IMRT technique in terms of local con-
trol and survival in head & neck cancer patients
compared with 2-3D conformal radiotherapy, with
a statistically significant reduction in late xeros-
tomia [14]. When it concerns acute toxicity, mu-
cositis and xerostomia, there was only a trend for
superiority of IMRT. These results are consistent
with the findings of our study; all four patients
developed some degree of mucositis, with the
majority of them developing grade II mucositis.
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the isocenter for case E (head & neck cancer).

Acute xerostomia in terms of reduced salivary
flow was observed in all four patients in terms of
gr I toxicity.

IMRT’s main principle of operation is the
combination of many segmental beams to pro-
duce a complex dose distribution. Because of the
numerous factors and procedures that contribute
to the IMRT technique there are many sources of
uncertainty including basic dosimetry of small
fields, treatment planning system (TPS), approxi-
mations and limitations in calculation algorithms,
the delivery process, multileaf collimator (MLC)
positioning accuracy, linearity of the accelerator
in the low monitor unit (MU) setting. Above-men-
tioned aspects impose that the pre-treatment
quality assurance (QA) during IMRT is mandato-
ry. Therefore, medical centers that use the IMRT
technique also apply a QA protocol, consisting
mainly from a quantitative comparison between
calculated vs. measured dose distributions. The
resulting statistics, such as the percentage dose
difference, the distance to agreement (DTA) and
the gamma analysis are evaluated according to
the defined tolerance limits, set by the centre.

Regarding Quality Control equipment and
verification planning, most radiotherapy centers
use various dosimetric tools and methods such
as radiochromic films, ionisation chambers, ther-
moluminiscent detectors (TLD’s), 2D diode ar-
ray’s, the polymeric gels and Electronic Portal
Imaging Devices (EPID) [54]. In spite of that, the
previous mentioned tools and methods have ad-
vantages and disadvantages for facilitating IMRT
QA performance, since most of them are based on
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2D techniques, with precision limitations. Addi-
tionally, long delays may be experienced during
their application, as several processes need to be
executed in order to get adequate results. In the
recent past, several solutions for volumetric qual-
ity assurance, suitable for advanced radiotherapy
modes, have been introduced [55]. The Delta*T
pre-treatment system is one of them and recently
has been installed in our department, Aretaieion
University Hospital Radiotherapy Department.
The DVH evaluation in both anatomical re-
gions of the target volumes and the OARs showed
that the Treatment’s planning System perfor-
mance is in good agreement with international
guidelines [51]. In prostate cases the gamma sta-
tistical analysis performed by Delta**” software
indicated a high accuracy in therapy delivery in
comparison to the verification plan data from oth-
er centres [60]. When head & neck cases are con-
sidered, the gamma index indicated an acceptable
performance, higher than 90% conforming to oth-
er studies [61]. The lower values of gamma index
for the head & neck cases can be attributed to the
region complexity and the number of subfields
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Conclusions

The first implementation of IMRT for either
prostate and head & neck patients in the pub-
lic sector in Greece, concerning the Aretaieion
University Hospital, is evidence now. The IMRT
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