


Table of Contents

Original articles 

Pattern of Karyotypic aberrations in Pakistani Patients with de novo acute Myeloid leukemia ..........................................................06
Syeda Alia Abbas, Sadia Sultan, Sana Ashar, Syed Muhammad Irfan

Tinospora Cordifolia induces Cell Cycle arrest in Human Oral Squamous Cell Carcinoma Cells ...........................................................10
Parveen Bansal, Manzoor Ahmad Malik, Satya N Das, Jasbir Kaur

detection Mutations of JaK2 exon 12 in Patients with JaK2 (v617f)-negative Myeloproliferative disorders .....................................15
S. Z. Makani, N. Parsamanesh, S. Mirzaahmadi, M. Hashemi, F. Shaveisi-Zadeh, N. Mansouri, M. Ghazi, A. Movafagh

Hepatocellular Carcinoma Peritoneal Metastasis: role of Cytoreductive Surgery and Hyperthermic  
intraperitoneal Chemotherapy (HiPeC) ......................................................................................................................................................20
John Spiliotis, Georgios Nikolaou, Nikolaos Kopanakis, Dimitra Vassiliadou, Alexios Terra, Elias Efstathiou

The effect of dose-volume Parameters on Central nervous System relapse in Pediatric Patients  
with acute leukemia receiving Prophylactic Cranial irradiation ............................................................................................................24
Zeliha Guzeloz, Ayse Nur Demiral, Fatma Eren, Mehmet Adigul, Ahmet Ergin Capar, Handan Cakmakcı, Sebnem Yilmaz,  
Ozlem Tufekci, Hale Oren, Riza Çetingoz

long-term results of Post-operative Pelvic image guided intensity Modulated radiotherapy in Gynecological Malignancies ........30
Rashi Agrawal, Sowmiya Prithiviraj, Dinesh Singh, Vaishali Zamre, Sandeep Agrawal, Arun Kumar Goel, Kanika Gupta, Bala Subramanian

epidemiology and Survival analysis of Gastrointestinal Stromal Tumors in lebanon:  
real-life Study from a hospital tumor registry, 2000-2015 ....................................................................................................................38
Elie El Rassy, Fadi Nasr, Tarek Assi, Toni Ibrahim, Nathalie Rassy, Joseph Bou Jaoude, Marcel Massoud, Georges Chahine

Case reports

Giant Primary Sinonasal Mucosal Melanoma: a rare Malignancy ..........................................................................................................43
Mehtab Alam, Mohd Aslam, Piyush Kant Singh, Shahab Farkhund Hashmi, Syed Abrar Hasan 

Sarcomatoid Carcinoma of the Maxilla: a Case report with literature review ......................................................................................48
Lahcen Khalfi, Yassine Ziani, Mouna Kairouani, Odry Agbessi, Mohammed Kamal Fiqhi, Alae Guerrouani, Karim El Khatib

neuroendocrine Carcinoma of Gall Bladder: a rare Presentation with review of literature .................................................................51
Amit Gupta, Parvez Ahmed, Prashant Durgapal, Pooja Kala, Shalinee Rao, Rajesh Pasricha, Sanjeev Misra

Clear Cell variant of Calcifying epithelial Odontogenic Tumor: a rare Clinical entity ............................................................................55
Husain Sabir, Subhash Kumbhare, Saurabh Redij, Namrata Gajbhiye

Hodgkin’s lymphoma as a Multiloculated lung Cavity lesion ................................................................................................................61
Aisha M. Al-Osail, Hind S. Al-Saif, Mashail M. Al-Hajri, Hajer M. Al-Zuhair, Deemah A. Al-Abdulhadi, Emad M. Al-Osail, Sarah M. Al-Hajri

Breast adenoid Cystic Carcinoma: a rare Case .......................................................................................................................................66
Lamiae El Amarti

review articles

industrial Pollutants and nasopharyngeal Cancer: an Open Question ....................................................................................................70
Roberto Menicagli, Gianni Bolla, Laura Menicagli, Anastassia Esseiridou

Conference Highlights/Scientific Contributions

•	 Highlights	of	the	1st	Combined	Gulf	Cancer	Conference,	Cancer	Awareness:	Reality	and	Ambition,	2-3	April	2017,	Kuwait ........75

•	 News	Notes ............................................................................................................................................................................................84

•	 Advertisements .....................................................................................................................................................................................88

•	 Scientific	events	in	the	GCC	and	the	Arab	World	for	2017 ..................................................................................................................89



2424

Original Article

The effect of dose-volume Parameters on Central  
nervous System relapse in Pediatric Patients with acute 

leukemia receiving Prophylactic Cranial irradiation
Zeliha Guzeloz1, Ayse Nur Demiral2, Fatma Eren3, Mehmet Adigul2, Ahmet Ergin Capar4, Handan Cakmakcı5, 

Sebnem Yilmaz6, Ozlem Tufekci6, Hale Oren6, Riza Çetingoz2

1Dept of Radiation Oncology, SBU Tepecik Training and Research Hospital, İzmir, Turkey.  
2Dept of Radiation Oncology, Dokuz Eylül Univ Faculty of Medicine, İzmir, Turkey.  

3Dept of Physical Med and Rehab, Bezmi Alem Univ Faculty of Medicine, İstanbul, Turkey. 
4Dept of Radiology, SBU Tepecik Training and Research Hospital, İzmir, Turkey.  

5Dept of Radiology, Dokuz Eylül University Faculty of Medicine, İzmir, Turkey.  
6Dept of Pediatric Hematology, Dokuz Eylül Univ Faculty of Medicine, İzmir, Turkey

abstract

aim of the study: To investigate the effects of dose-
volume parameters of brain parenchyma, optic nerves 
(ONs) and cribriform plate (CP), which were determined 
on central nervous system (CNS) control in pediatric 
leukemia patients who have undergone prophylactic 
cranial irradiation (PCI) at our department.

Patients and Methods: In the current study, the 
records of 14 patients were examined retrospectively. 
Along with the minimum and maximum doses for brain 
and CP, D95% (minimal dose received by the 95% volume 
of a structure) and V95% (percent volume of target 
receiving 95% of prescribed dose) could be obtained from 
the dose-volume histogram. Statistical analyses were 
conducted using the Mann Whitney test in SPSS-15.

results: ALL/AML ratio was 9/5. CNS relapse was 
observed only in 2 patients. The minimum dose was 

1249 (1100-1782) cGy, 1036 (547-1651) cGy, 856 
(308-1460) cGy and 1234 (922-1727) cGy for brain 
parenchyma, right ON, left ON and CP, respectively. The 
value of D95%/D was 1.01 (1-1.06) and 0.99 (0.92-
1.06) for brain parenchyma and CP, respectively. V95% 
was 99.8 % (98.6%-100%) and 98.1% (80.5%-100%) 
for brain parenchyma and CP, respectively. The analyses 
revealed that none of the target tissue dose-volume 
parameters for PCI affected CNS relapse (p>0.05).

Conclusion: In our study; it was found that the dose-
volume parameters of the brain, CP and ONs did not have 
any effect on CNS relapse. Along with the other clinical 
factors, the scarce number of patients included in the 
study might have concealed the effects of parameters 
related to RT.
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introduction
Leukemia, a neoplastic disease of hematopoietic 

system, is characterized by the replacement of normal 
bone marrow cells with a high number of immature, 
malignant cells. Primary treatment method for the disease 
is systemic chemotherapy (CHT). The indications for the 
use of radiotherapy (RT) in pediatric leukemia patients 
include prophylactic cranial irradiation (PCI) for subgroups 
at risk for central nervous system (CNS) involvement, 
cranial irradiation for patients with CNS involvement at 
diagnosis or relapse, testicular irradiation for patients with 
testicular relapse and myeloablative total body irradiation 
for bone marrow transplantations.

In cranial irradiation, the whole subarachnoid area, 
cranium, cribriform plate (CP), posterior ó orbitas and 
the portion of the optic nerves (ONs) surrounded by dura 
mater that extend into the skull base must be securely 
encompassed.  Some dosimetric studies carried out 
using cranial RT have shown that, depending on the RT 
technique, the reference isodose may not properly cover 
organs and structures specified as the target volume, the 



25

G. J. O. Issue 24, 2017

target organs may be protected by the shielding blocks 
and MLCs, which in turn may cause relapse in low-dose 
areas. (1-4)

In our study, the dose-volume parameters for brain 
parenchyma, ONs and CP in PCI of pediatric patients 
with leukemia were evaluated retrospectively using 
computerized treatment planning system (CTPS) and their 
effect on CNS relapse was investigated.

Patients and Methods

Patients

In this study, the CTPS records of 14 pediatric acute 
leukemia patients who had received PCI in accordance 
with the ALL-BFM 95, ALL-BFM 2000 and AML BFM 2004 
protocols between 2006 and 2011 at our department of 
radiation oncology and whose radiation treatment had 
been planned using Oncentra Masterplan Version 3.3 SP3 
were examined retrospectively.

Contouring

CT images of all patients had been obtained in the 
CT-simulator at supine position using thermoplastic 
masks with 5 mm intervals between sections. On the 
CT sections, eyeballs and lenses had been contoured as 
normal tissues while whole brain had been contoured 
as the target volume. The two parallel opposed lateral 
fields had been arranged so that the superior, posterior 

and anterior margins making at least 1 cm fall-off from 
the cranium while the inferior margin passing below 
the second vertebra. The fields encompassed whole 
brain, meninges, CP and posterior orbitas as securely as 
possible. On the lateral fields, individual alloy blocks or 
MLCs had been used to protect some structures including 
oral and nasal cavities, anterior orbitas, lenses and part of 
the pharynx.

On the CT sections, CP and ONs which had not been 
routinely contoured were contoured retrospectively for 
this study. Additionally, all the old and new contours 
delineating all normal tissues and target volumes, which 
had been performed by the radiation oncology resident 
and the radiation oncology specialist, were supervised 
by a professor of radiation oncology and a professor of 
radiology.

Treatment Planning and dvH parameters

The treatment plans of the patients were recalculated 
with Nucletron Oncentra Masterplan @Version 3.3 SP 
using the “collapsed cone” algorithm.  No changes were 
made in the parameters such as field dimension and 
reference isodose choice, which had been used in the 
previous planning process. Along with the minimum and 
maximum doses, D95% (the minimal dose received by 
the 95% volume of a structure) and V95% (the percent 
volume of target receiving 95% of prescribed dose) for 
brain and CP could be obtained from the dose-volume 

Table 1. The results of dvH parameters of the CTv structures  
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histograms (DVHs). Since ONs could be   drawn on only 
two of the CT sections with 5 mm intervals, the mean 
dose, D95% and V95% could not be calculated with TPS. 
Thus, the parameters used for the comparison of the 
patient groups with and without CNS relapse were the 
minimal dose, D95%/D (D: the total prescription dose) and 
V95% for brain and CP and only the minimal dose for right 
and left ONs.

Statistics

Statistical analysis was conducted using SPSS 15. 
Mann-Whitney test was used to investigate the effect of 
the DVH parameters for the structures in the clinical target 
volume (CTV) (brain parenchyma, left and right ONs and 
CP) on CNS relapse.

results
The median age of the patients was 150 (15-204) 

months and the ratio of girls to boys was 4/10. Nine of 
the patients had ALL and 5 had AML. CNS relapse was 
observed in only 2 patients and was accompanied by 
bone marrow relapse. RT dose was 1800 cGy for the two 
patients and 1200 cGy for the remaining 12 patients. The 
patients who were given 1800 cGy have AML. In order to 
protect the normal tissues, MLCs and individual blocks 
were used in 3 and 9 patients, respectively. 

As for Table 2, it shows the effect of CTV DVH parameters 
on CNS relapse. The statistical analysis revealed that none 
of the CTV DVH parameters in PCI had any determinative 
effects on the risk of CNS relapse (p>0.05).

discussion
The main treatment modality for leukemia is CHT. CNS 

is a region where recurrences are observed more than 
the other areas since chemotherapeutic agents may not 
penetrate the blood-brain barrier. In ALL, CNS involvement 
(≥5 leukocyte/µL along with lymphoblasts observed in 

CSF and/or cranial nerve deficits) is present in 3% of the 
patients at diagnosis. However, in the absence of specific 
treatment, clinical CNS involvement is inevitable in the 
majority of pediatric patients. Modalities aimed for the 
treatment of CNS include intrathecal CHT, systemic CHT 
suitable for CNS and PCI. The first two are indispensable 
elements in the current treatment protocols for ALL. On 
the other hand, depending on the treatment protocol, PCI 
is either excluded and instead CHT is intensified or it is 
applied to destroy leukemia cells in patient subgroups 
considered to be at risk for CNS involvement. (5) Although 
the new generation systemic CHT drugs have increased 
penetrability across the blood-brain barrier, RT is still 
used in accordance with numerous treatment protocols 
for CNS prophylaxis in high-risk (HR) patients. (6)

In order to reduce the risk of CNS involvement, 
all therapies aimed for CNS should be applied in the 
early period and before the maintenance phase of the 
treatment. Throughout the history of ALL treatment, 
dramatic progresses were made in the survival rates of 
pediatric patients as new therapies aimed for CNS have 
been introduced. In the last 20 years, the use of CNS 
prophylaxis with RT had constantly declined, RT volume 
has been decreased and been reduced solely to the 
cranial region from the craniospinal region and the PCI 
dose has been gradually lowered.

According to the results of BFM-95 study, cranial 
RT was used in about 20% of ALL patients (the previous 
study by BFM had reported a rate of 70%). The BFM-95 
protocol recommends the use of PCI in the presence of 
T cell phenotype, slow-developing early response and/
or cytogenetic disorder.(7) The results of various clinical 
study groups excluding PCI in even HR subgroups showed 
that 5-year cumulative isolated CNS relapse risk was 2 to 
4%, while this rate was higher in some patient subgroups.
(8-10 )  In our study, TRALL-BFM 2000 protocol, a modified 
version of the ALL-BFM-95 protocol, was used for the 
treatment of ALL patients.

Table 2. The analysis of the effect of CTv dvH parameters on CnS relapse.
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According to the protocol, patients are classified into 
standard risk (SR), medium risk (MR) and high risk (HR) 
groups based on some baseline clinical characteristics 
and laboratory data as well as response to treatment. 
The protocol recommends the use of PCI in only T-ALL 
patients in the MR group and in all HR group patients at 
the end of Protocol II prior to the maintenance treatment. 
It was proven by the ALL BFM-90 study that a PCI dose of 
12 Gy instead of 18 Gy is equally efficient in HR patients. 
(11) In ALL BFM 95 protocol, a total dose of 12 Gy is 
recommended. (7)

As for pediatric AML, CNS involvement is more 
frequently observed compared to ALL. However, CNS 
involvement does not negatively affect survival rates.
(12) This stems from the higher dose CHT used in AML 
compared to ALL and the fact that long-term bone 
marrow control is not achieved as good as in ALL. 
The subtypes of AML with the highest risk of CNS 
involvement are M4 and M5. Intrathecal CHT aimed for 
CNS involvement is a standard procedure in most of the 
AML treatment protocols.(13) PCI application is usually not 
recommended in these protocols.(14) The AML BFM 2004 
protocol used in our clinic classifies risk groups as SR 
and HR based on clinical and laboratory data. The protocol 
also requires the application of PCI for all risk groups 
during the maintenance treatment at a total of 12 Gy or 
18 Gy randomized doses.

 PCI technique is applied with two parallel opposed 
lateral fields using 6MV X-rays. Treatment volume must 
encompass the subarachnoid area and cranium. A beam 
fall-off of at least 2 cm must be kept at the anterior, 
posterior and superior margins. The inferior margin 
must be kept open so that the cervical 1 or cervical 2 
vertebral bodies are covered. Using blocks or MLCs, facial 
structures must be protected while it must be carefully 
ensured that CP and middle cranial fossa are kept inside 
the RT field.(3) Due to its proximity to the subarachnoid 
space, posterior orbitas must be included in the RT field.(6) 
In our clinic, PCI is performed according to the technique 
mentioned above. However, CP and ONs, which of both 
are target volume structures, are usually not contoured 
on the CT sections.

Dosimetric studies on the whole brain RT technique 
are mostly conducted in patients with medulloblastoma.
(1,2,15-19) In a study by Chojnacka et al., the simulation 
films of the whole-brain irradiation fields of 112 patients 
were retrospectively reviewed and the distance from the 
field margin to CP and to the floor of the temporal fossa 
was assessed and correlated with supratentorial relapse 
rate.(2) It was determined that the cranial fields were 
underdosed in 43% of the patients and this underdosage 
was significantly correlated with isolated supratentorial 

relapse (p=0.049) (2). Similarly, in a study by Miralbell 
et al., it was found that field accuracy was the only 
significant factor affecting supratentorial relapse-free 
survival in multivariate analysis (p=0.049) (18). As for a 
study by Carrie et al., a strong correlation between the 
number of major deviations and relapse site was found.
(19) Additionally, in another study by Carrie et al., it was 
reported that relapse site, relapse-free survival and 
overall survival rates were affected by the dose received 
by CTV.(16) Relapse was observed in 5 out of 22 patients 
and it was reported that in 2 of those 5 patients, relapse 
occurred in protected portions of the orbitas.(16)  Wide 
penumbra (especially associated with Co60 therapy), set 
up errors or use of inappropriate blocks lead to a decrease 
in CTV dose. Also it should be noted that radiologically CP 
is aligned with the superior 1/3 of the orbita and is too 
close to the lenses. Thus, while aiming to protect globes 
and lenses, PCI technique may cause some geometrical 
errors that may result in inadequate coverage of CP.

In a study by the German Pediatric Brain Tumor Study 
Group assessing quality assurance of RT in 134 pediatric 
patients with malignant brain tumors who underwent 
craniospinal irradiation within HIT-91 treatment protocol, 
it was reported that the RT field could not cover CP 
sufficiently in 20.2% of patients.(1) The authors determined 
that the distance of the field margin to CP was below 5 
mm in 45.8% of patients. Jereb et al. recommended the 
addition of a small anterior electron field between the eyes 
in order to prevent reduced dose in CP of medullablastoma 
patients.(16) 

On the other hand, there are few dosimetric studies 
on the use of PCI in leukemia patients. (3, 4, 20, 21) According 
to a multi-center study, CP was protected in 35% of 
the patients due to the wide orbital protection during 
the whole brain RT administered to ALL patients.(4) In a 
study by Weiss et al., CP dose in the helmet technique 
was evaluated according to the ICRU 50 criteria.(3) Eleven 
patients were immobilized using masks at supine position. 
The bone reference points were defined on the two lateral 
fields and individual blocks each situated at a distance of 
5 mm from the skull base were drawn. Isocenters were 
placed at 2 cm posterior to the lens markers on the upper 
eyelids and an attempt to lower the lens dose and achieve 
a more homogeneous dose distribution in the frontal 
region was made by decreasing the beam divergence on 
the field margin using this “pseudo” half-beam technique.  
The treatment planning for 3-D conformal radiotherapy 
revealed that, on average, 95% of the CP received only 
85% of the prescribed dose. It was determined that a 10 
mm safety margin must have been given to enclose the 
whole CP by the 95% isodose in accordance with the ICRU 
50 report. This caused the dose received by 5% of lens to 
rise from 18% to 91% of the prescribed dose. According 
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to the study, lens protection in the standardized helmet 
technique causes inadequate CP dose coverage.(3) It is 
suggested that CP dose may increase if the field center 
gets closer to orbita. It is stressed that the under dosage 
of CP due to the anatomical and geometrical variations 
in leukemia patients can be overcome by adding anterior 
electron fields.(20)

Usually, the aim of three dimensional conformal RT is 
that 95% of the target volume structures receive at least 
95% of the prescribed dose. In other words, the targeted 
equation is D95%/D> 0.95.Considering that the D95%/D 
parameter was 1.02 (1-1.03) for brain and 0.98 (0.92- 
1.06) for CP in our study, brain and the CP structures 
generally received optimal doses. However, it was seen 
that, in only two patients (14.3%) this ratio was below 
0.95. It is generally required that the percent of target 
volume receiving 95% of the prescribed dose should be at 
least > 95%. In our study, the mean V95% value is greater 
than 95% for brain and CP, being 99.8% (98.6%-100%) 
and 98.1% (80.5%-100%), respectively. Thus, it is seen 
that the V95% value is definitely at the targeted level for 
brain. As for CP, the mean V95% value is over the targeted 
level for all but 2 patients (14.3%). One out of these 2 
patients had a V95% value even below 85%.

The greatest dosimetric problem determined in our 
study was that, in some patients, the Dmin doses of brain, 
CP and especially ONs were below 5% of the prescribed 
dose recommended by ICRU 50. In our study, low Dmin in 
brain parenchyma, CP, right ON and left ON was observed 
in 2/14 (14.3%), 4/14 (%28.6), 10/14 (%71.4) and 12/14 
(%85.7) of the patients, respectively. The greatest cause 
of the lowness of Dmin parameter in ONs was that ONs 
were not routinely contoured as target volume structures 
in the original RT plans. For this reason, it was observed 
that, in most of the patients, the blocks or MLCs protecting 
the globes were placed too far posteriorly that the 
proximal parts of the ONs in the proximity of the globes 
could not receive adequate doses. Since meninges extend 
as ON sheaths till their entrance to the posterior globe, 
ONs must receive adequate doses in PCI at leukemia 
treatment. Although the effect of the ON Dmin on CNS 
relapse was not shown in our study, the dosimetric data 
obtained reveal that ONs must be routinely contoured in 
all leukemia patients receiving PCI and carefully evaluated 
to meet the criteria for target volume dosimetry.

According to the results of our study, the effect of dose-
volume parameters related to brain, CP and ONs in PCI 
were found to be ineffective on CNS relapse of leukemia. 
Along with additional factors that affect prognosis such 
as age, type of leukemia, immune phenotyping, risk 
groups and the adequate and timely administration of 
CHT, the scarce number of patients in the study might 

have concealed the effect of RT related parameters. 
Thus, studies with high number of patients that allow 
multivariate analyses including the aforementioned 
clinical parameters are required.

In conclusion, although our study did not elucidate the 
effect of PCI technique on relapse in leukemia patients, 
attention must be paid to the doses received especially 
by CP and ONs since inadequate target volume doses 
may constitute a potential cause of relapse. Thus, not only 
the brain parenchyma but also these structures must be 
contoured routinely. Inadequate coverage of CP and ONs 
must not be allowed particularly for the sake of orbital 
protection. We recommend that in PCI all CTV organs and 
structures should receive adequate doses in accordance 
with the ICRU 50 criteria.
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