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Abstract 

Craniospinal irradiation (CSI) has become an important treatment method for primary 

tumors. three dimensional conformal radiotherapy (3DCRT) and intensity modulated radiation 

therapy (IMRT), are used in CSI treatment. A number of patients were selected for this study 

were diagnosed with medulloblastoma disease. In the 3D technique, two lateral parallel 

opposed fields were used for the head irradiation and a matched posterior field for spine 

irradiation. IMRT technique was planned using a seven field inverse treatment planning 

technique. The beams were distributed around the target with equidistant gantry angles with 

gantry angles of 0°, 50°, 100°, 150°, 210°, 260°, and 310° were used and the Homogeneity 

Index (HI) and Conformity Index (CI) is calculated for all targets. There is a good coverage, 

low maximum doses in the brain with IMRT in comparison to 3D techniques, while the 

conformity and homogeneity index of the brain dose and spinal dose is nearly the same in 

IMRT and 3D techniques. IMRT achieves the lowest dose to all organs at risk while the 3D 

techniques show little difference. It is recommended to use the IMRT technique in the 

treatment of medullablastoma cases to achieve good coverage for the target (brain and spinal 

cord) and more sparing to organs at risk.  
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1. Introduction  

Medulloblastoma is a central nervous system (CNS) tumor of cerebellar origin that 

comprises approximately 1% of all brain tumors. However, medulloblastoma is the most 

common malignant brain cancer in children, accounting for 25–30% of childhood brain tumors. 

Thus, medulloblastoma is primarily a childhood cancer [1]. Medulloblastomas are embryonal 

tumors of the posterior fossa [2] . 

Therapy for children diagnosed at minimum 4 years or older consists of maximal safe 

surgical resection, craniospinal irradiation (CSI), and cytotoxic chemotherapy. Therapy for 

young children diagnosed with medulloblastoma is designed to avoid or delay craniospinal 

irradiation and preserve neurocognitive function [3] . 

  Radiotherapy for medulloblastoma entails irradiation of the entire neuraxis, i.e. 

craniospinal irradiation (CSI) with a homogeneous dose. This still remains one of the most 

technically challenging processes in radiotherapy planning and delivery because of the need to 

irradiate Avery large and complex shaped target volume uniformly. With continuous 

improvements in long-term survival, particularly in children with average-risk 

medulloblastoma, there is a growing concern regarding treatment related long-term side 

effects. These include neurocognitive decline, hearing impairment, growth retardation, 

endocrine dysfunction, cataract formation, cardiomyopathy, impaired fertility and second 

malignancies. The majority of these late effects are dose- and volume-related and form the 

basis of reduced dose CSI (23.4 Gy) for average-risk disease in conjunction with chemotherapy 

and are the clinical motivation for investigating sophisticated emerging radiotherapy 

techniques to reduce doses to non-target tissues to ameliorate toxicity [4]. 

At present, adjuvant craniospinal axis irradiation (CSI) is a standard postoperative 

treatment. Radiation dose might be optimized through variable intensity beams [5]. Pioneered 

in 1993, IMRT obtains the shape of the radiation field in accordance with the projective shape 

of Planning Target Volume (PTV) in radiation beam direction. Thus, multiple fixed angle 

radiation beams are usually required for better qualities. In addition, the technology offers the 

ability to produce concavities in the treatment volume to improve conformality [6], which can 

greatly improve patients’ quality of life [7, 8]. 
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 Nevertheless, exceedingly prolonged delivery time and monitor units (MUs) along 

with conventional conformal radiotherapy (CRT) can decrease efficiency and lead to more 

intrafraction setup errors during treatment [9,10].  

Some concerns have persisted, namely that large MUs can increase the risks of 

secondary radiation-induced malignancies due to incremental scattered radiation and low-dose 

radiation to the rest of the body. [11]. 

The technique most commonly used for treating the craniospinal axis is a combination 

of two lateral opposed photon beams for the brain, matched to one or more posterior photon 

fields to treat the spine [12,13]. This approach results in dose inhomogeneity, especially at the 

beam junction(s), and a significant dose anterior to the spinal target volume. Over the last 

decade, other techniques for CSI have been investigated in order to decrease the dose to the 

organs outside the target volume, in particular the thyroid, heart, and intestines [14–16].  

Intensity-Modulated Radiation Therapy(IMRT), Volumetric Modulated Arc Therapy 

(VMAT), and TomoTherapy are highly conformal techniques, which can reduce the dose to 

the structures anterior to the vertebrae at the expense of a larger volume of low-dose irradiation 

to the entire body. Due to the steep dose gradient, both electron and proton beam radiation 

provide substantial sparing of non-target tissues anterior to the spinal target volume compared 

to photons [17,18]. 

In clinical practice, the reason for using more conformal techniques is better sparing of 

healthy tissue. However, the vast majority of late effects reported after CSI in childhood arise 

from irradiation of the target volume [19–21]. Dose and age influence toxicity outcomes and 

are the justification for dose reduction, altered fractionation regimens, a combination with 

systemic agents, or target volume adaptations [22–24]. Further decrease of late toxicity, e.g., 

second malignancies outside the target volume, primary hypothyroidism, cardiovascular 

events, restrictive lung disease, and metabolic syndrome might be obtained with modern 

radiotherapy techniques that lower the dose to the structures anterior to the vertebrae without 

compromising the target coverage [25, 26]. 

Three-dimensional conformal radiation therapy (3DCRT) allows manual optimization 

of beam orientation, beam weighting, and beam eye view shaping. However, the problem of 

dose inhomogeneity and suboptimal conformity to the concave target volume is still 

unresolved. Intensity‑modulated radiation therapy (IMRT), compared with 3DCRT, provides 
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more freedom with allowing dose intensity modulation within each individual beam. As a 

result, the dose distribution can conform to the target to an extent that was not reached 

previously. In addition, the dose constraints assigned to critical structures in the optimization 

process allow better preservation of organs’ function than achieved by the conventional two-

dimensional radiotherapy (2DRT) or 3DCRT [27]. 

Craniospinal irradiation (CSI) has become an important treatment method for primary 

tumors. Commonly treated tumors include medulloblastoma, high-risk germ cell tumors, and 

some radio-sensitive secondary malignant tumors of the meninges. Emerging radiotherapy 

techniques, such as three-dimensional conformal radiotherapy (3DCRT) and intensity 

modulated radiation therapy (IMRT), have gradually replaced the traditional large field 

radiotherapy technology used in CSI treatment. CSI involves complex anatomical structures 

and requires complex treatment planning, which often entails setting multiple isocenters and 

matching a large number of fields to obtain satisfactory plans. IMRT technology can offer a 

better conformity Index (CI) and homogeneity index (HI) than traditional multi-field 3DCRT 

in complex target areas. Inverse treatment planning with IMRT reduces the difficulty of 

planning and implementation as well. These two advantages are particularly important in CSI. 

Helical tomotherapy and radiotherapy techniques based on protons have also been used in CSI. 

Another emerging radiotherapy technique, volumetric modulated arc therapy (VMAT), has 

also been applied in CSI treatment [28, 29]. 

In comparison to other IMRT techniques, the three-isocenter jagged-junction (TIJJ) 

IMRT recently proposed by Cao et al. achieves similar CI and HI and simplifies planning and 

implementation processes. Reducing the complexity of treatment plans and shortening 

treatment time will make the treatment more reliable and improve the overall treatment quality 

[30]. 
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2. Materials and Methods 

2.1. Materials 

2.1.1. C.T Simulator 

 C.T SOMATOM allows you to routinely perform exams at 70-90 kV, even with 

adults. It has a gantry opening of 78 cm that allow full imaging for all patient without missing 

in body contour which is very important facility for radiotherapy. It obtains up to 64 slices per 

rotation . Reduce dose up to 68% while maintaining optimal image quality with Siemens’ 

unique CARE solutions. 

2.1.2. Monaco sim 

Monaco sim is a three-dimensional, radiation therapy CT Simulation. Monaco uses 

DICOM services to import images, structures and to export images, structures parameters to 

other vendors. Monaco  supports the network import of CT, MR, and PET images, RT 

Structure Sets,  the network export of CT Images, RT Structure Sets and Rt digitally 

reconstructed radiographs (DRRs) as an RT Image or Secondary Capture.  

2.1.3. Monaco TPS 

Monaco treatment planning is designed to support all conventional Linear Accelerator 

(Linac). However, when used with Elekta linear accelerators. Monaco offers exclusive features 

that further enhance plan quality and faster delivery time. With Elekta’s Sure Start (Accelerated 

Go Live), the time to start treatments after installation is reduced up to 70% and Monaco beam 

models can be quickly compared with measured data for validation before clinical use. With 

Monaco HD, you have a complete system to support all major treatment modalities, including  

3D conformal radiation therapy, IMRT, VMAT, Stereotactic  Radio-Surgery (SRS), 

Stereotactic Body Radiotherapy (SBRT), and MR Planning. Monaco uses the Monte Carlo 

algorithm that is the most accurate dose calculation available on the market. Multi-criterial 

optimization (MCO) takes the  patient’s biology into account and ensures organs  at risk 

(OAR) are spared while maintaining target coverage. The system’s Predictive Insights tools 

enable real-time interaction during and after optimization, facilitating efficient trade-off 

decisions without the need to optimize multiple plans. The Monaco treatment planning system 

unlocks: 1,024 dynamic control points for superior and efficient treatment Performance of 

highly modulated deliveries with faster arc treatments. 
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2.1.4. MOSAIQ 

MOSAIQ image-enabled electronic medical record provides tools to streamline the 

radiotherapy process as a whole, while delivering secure access to the patient information and 

images that drive clinical decision-making. MOSAIQ performs pretreatment checks—

including patient identification, positioning, and site setup. MOSAIQ and your Elekta linear 

accelerator together provide the quality assurance that the delivered plan matches the 

prescribed plan, through continuous verification and recording of treatments.  

2.2. Method 

In this study, a number of patients were diagnosed with medulloblastoma disease are 

selected for this study. All Patients were simulated using a C.T-simulator of type siemens 

somatoms. patients were immobilized in the treatment positions using customized 

thermoplastic masks on a head rest. The C.T cuts for each patient were transferred to Monaco 

sim workstation where all organs at risk and targets (brain and spine ) were delineated. All 

patients C.T cuts were transferred to monaco treatment planning workstation where two 

different techniques, 3D-Conformal and IMRT, were designed for Craniospinal Irradiation 

(CSI) with prescription dose of 3600 cGy/18 fraction. In the 3D technique, two different 

isocenters were used, one isocenter was used with cranium and the other isocenter was used 

with spinal field. two lateral parallel opposed fields were used for the cranium irradiation and 

with respect to spine, two different techniques were used, one technique was used adirect 

posterior field, and another technique was used obliques fields for spine irradiation as shown 

in figure1 a,b. in some cases, the spine was long so two isocenters were used with the spine 

and the spinal area was divide to upper spine from C4 to L2 and lower spine from L2 to S2-S3 

junction and lower spine match upper spine through couch angle adjustment. In cranial fields, 

the collimator and couch were adjusted to match the divergence of cranial fields with spinal 

fields in all previous tecniques. In IMRT technique, the plan were designed using a seven field 

with inverse treatment planning facility. The beams in IMRT technique were distributed 

around the target with equidistant gantry angles with gantry angles of 0°, 50°, 100°, 150°, 210°, 

260°, and 310° as shown in figure 2 and the mode of multi-leaf collimator movement was step 

and shoot. The dose received by the targets and OARs in the two techniques were compared 

in terms of mean dose and maximum point dose. V2%, V95%, V50% and V98% for targets 

were estimated from the dose volume histogram on treatment planning workstation. The 

homogeneity index (HI) and Conformity index (CI) are calculated for all targets. HI is defined 

as  HI = D2%/D95% 
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Where D2% and D95% correspond to the dose received by 2% and 95% volume of 

the PTV, respectively, and smaller HI implies a better plan. It was calculated using the 

RTOG equation.  

CI is defined as 

CI = Volume covered by the reference isodose (95%)/total target volume 

 

Figure 1 (a,b). the obliques and direct posterior fields in 3D technique, respectively in spine 

irradiation 

Figure 2. beam arrangement in IMRT technique in spine irradiation 

3. Results and Discussion 

Figures 3,4 and 5 show the maximum dose (D2%) and minimum dose (D98%, D95%) 

respectively, that are delivered to the brain, from this figure, it is clear that there is a sharp 

decrease in brain maximum dose with IMRT techniques in comparison to both 3D conformal 

techniques opposing and obliques techniques that show similar brain dose where there is a 

significant difference between 3D conformal and IMRT techniques (p-value <0.05). on the 

other hand the IMRT achieve good coverage for the brain (D98% and D95%) in comparison 

to the two 3D conformal techniques where (p-value <0.05) between the two 3D conformal 

techniques and IMRT techniques. 

a b 
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Figure 3.  maximum brain dose (D2) with different 3D and IMRT techniques. 

 

Figure 4.  Minimum brain dose (D98) with different 3d and IMRT techniques. 
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Figure 5.  D95% brain dose with different 3d and IMRT techniques 

Figures 6,7 show the brain conformity and dose homogeneity inside the brain, from 

these figure it can be observed that there is a slight variation between 3D techniques (opposing 

and obliques techniques) and IMRT in confirmty index and homogeneity index and there is 

insignificant difference (p>0.05)  between conformity index and homogeneity index in the 

previous techniques where the conformity index is 0.94%, 0.94% and 0.95%, respectively and 

homogeneity index is 1.1%, 1.08% and 1.1%, respectively. 

 

Figure 6.  Conformity of brain dose with different 3d and IMRT techniques 
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Figure 7.  Homogeneity of brain dose with different 3d and IMRT techniques 

Figures 8, 9, and 10 show the maximum dose (D2%) and minimum dose (D98%, 

D95%) respectively, that are delivered to the spinal cord, from figure 7, there is slight increase 

in D2%  from the opposing technique to the oblique technique where there is a sharp decrease 

in D2% with IMRT and there is a significant difference (p<0.05) in D2% between 3D and 

IMRT techniques. In figures 8 and 9, D98% and D95% show similar behavior where there is 

a slight increase in D98% from opposing to obliques techniques then there is a sharp increase 

with IMRT where D98% and D95% achieve significant difference between 3D and IMRT 

technique (p<0.05).  

 

Figure 8.  D2% of spine with different 3d and IMRT techniques 
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Figure 9.  D98% of spine with different 3d and IMRT techniques 

 

Figure 10.  D95% of spine with different 3d and IMRT techniques 
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The conformity index and homogeneity index in the spinal cord are shown in figures 

11 and 12 that show insignificant difference (p>0.05) between 3d and IMRT techniques in The 

conformity index and homogeneity index where the conformity index in (opposing and 

obliques techniques) and IMRT are 0.94%, 0.94%, and 0.95%, respectively and homogeneity 

index are 1.11%, 1.10%, and 1.11% respectively. 

 

Figure 11.  Confirmty index of dose in spine with different 3d and imrt techniques 

 

Figure 12.  Homogeneity index of dose in spine with different 3d and IMRT techniques 
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Figure 13 and figure 14 show the doses that were reached to rt cochlea and lt cochlea, 

from these figure it is clear that there is a sharp drop in rt cochlea and lt cochlea dose with 

IMRT in comparison to 3d  techniques that show similar doses where there is significant 

difference (p >0.05) between IMRT cochlea dose ( rt and lt) and 3d techniques cochlea dose ( 

rt and lt). 

 

Figure 13. Dose of  lt cochlea with different 3d and IMRT techniques 

 

Figure 14.  Dose of rt cochlea with different 3d and IMRT techniques 
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Figure 15 shows the liver dose in 3D  and IMRT techniques, from the figure it can be 

observed that there is a large decrease in liver dose with IMRT (4.8 cGy) in comparison to 3d 

techniques where there is a significant difference (p < 0.05) between IMRT and 3D techniques 

in liver dose while there is little difference between 3d techniques ( obliques and opposing) 

that are 7.5 cGy and 7.1 cGy, respectively with the liver dose. 

 

Figure 15.  Dose of liver with different 3d and IMRT techniques 

Similar behavior is achieved with lt parotid and rt parotid as liver where the IMRT 

technique shows a large decrease in lt parotid and rt parotid dose in comparison to 3d 

techniques as shown in figures 16 and 17. 

Figure 16.  Dose of lt parotid with different 3d and IMRT techniques 
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Figure 17.  Dose of rt parotid with different 3d and IMRT techniques 

IMRT achieve a sharp drop in dose reaching the heart in comparison to 3d techniques 

that show a small difference between 3d technique and there is a significant difference (p<0.05) 

between IMRT and 3d techniques with heart dose as shown in figure 18. 

 

Figure 18.  Dose of rt parotid with different 3d and IMRT techniques 
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To sum up the results,The technique most commonly used for treating the craniospinal  

is a combination of two lateral opposed photon beams for the brain, matched to one or more 

posterior photon fields to treat the spine [31,32]. This approach results in dose 

inhomogeneity, especially at the beam junction(s), and a significant dose anterior to the 

spinal target volume. Over the last decade, other techniques for CSI have been investigated in 

order to decrease the dose to the organs outside the target volume, in particular the thyroid, 

heart and intestines [33, 34]. 

From the total dose it can be observed that there is good coverage and low maximum dose 

in the brain with IMRT in comparison to 3d techniques, while the conformity and homogeneity 

index of the brain dose and spinal dose is nearly the same in IMRT and 3d techniques.IMRT 

an advanced form of 3D-CRT. It employs inverse planning algorithms and iterative, computer-

driven optimization to generate treatment fields with varying beam intensity. Combinations of 

intensity modulated fields produce custom-tailored, conformal, dose distributions around the 

tumor with steep dose gradients at the transition to adjacent normal tissues [35] 

  On the other hand, with respect to organs at risk doses, IMRT achieves the lowest dose for 

all organs at risk while the 3D techniques show little difference. Intensity-Modulated Radiation 

Therapy (IMRT), R are highly conformal techniques, which can reduce the dose to the 

structures anterior to the vertebrae at the expense of a larger volume of low-dose irradiation to 

the entire body.  [36,37]. 

4.Conclusion  

From all results in this study, it is recommended to use the IMRT technique in the 

treatment of medulloblastoma cases to achieve good coverage for the target (brain and spinal 

cord) and more sparing to organs at risk but it is important to take into consideration the 

accurate set up due to the high dose gradient in IMRT in comparison to 3d techniques. 

5.Conflict of Interest: None 

References  

[1] Fang, F. Y., Rosenblum, J. S., Ho, W. S., & Heiss, J. D. New developments in the 

pathogenesis, therapeutic targeting, and treatment of pediatric 

medulloblastoma. Cancers, (2022). 14(9), 2285. 

[2] Jackson, K., & Packer, R. J.. Recent Advances in Pediatric Medulloblastoma. Current 

Neurology and Neuroscience Reports, (2023) 1-8. 



Sarah Ashraf et al.                           J. Sci. Res. Sci., 2024, 41, (1),26:45 

 

- 42 - 
 

[3] Cooney, T., Lindsay, H., Leary, S., & Wechsler-Reya, R. Current studies and future 

directions for medulloblastoma: A review from the pacific pediatric neuro-oncology 

consortium (PNOC) disease working group. Neoplasia, (2023) 35, 100861. 

[4] PARKER, R. Treatment of children with medulloblastoma with reduced-dose craniospinal 

radiation therapy and adjuvant chemotherapy: a Children's Cancer Group Study. J Clin 

Oncol, (1999) 17, 2127-2136. 

[5] Sharma, D. S., Gupta, T., Jalali, R., Master, Z., Phurailatpam, R. D., & Sarin, R. High-

precision radiotherapy for craniospinal irradiation: evaluation of three-dimensional conformal 

radiotherapy, intensity-modulated radiation therapy and helical TomoTherapy. The British 

journal of radiology, (2009) 82(984), 1000-1009. 

[6] Spirou, S. V., & Chui, C. S. A gradient inverse planning algorithm with dose‐volume 

constraints. Medical physics, (1998) 25(3), 321-333. 

[7] Xie, X., Ouyang, S., Wang, H., Yang, W., Jin, H., Hu, B., & Shen, L. Dosimetric 

comparison of left-sided whole breast irradiation with 3D-CRT, IP-IMRT and hybrid 

IMRT. Oncology reports, (2014) 31(5), 2195-2205. 

[8] Sun, X., Su, S., Chen, C., Han, F., Zhao, C., Xiao, W., ... & Lu, T. Long-term outcomes of 

intensity-modulated radiotherapy for 868 patients with nasopharyngeal carcinoma: an analysis 

of survival and treatment toxicities. Radiotherapy and oncology, (2014) 110(3), 398-403. 

[9] Zhou, Q., He, Y., Zhao, Y., Wang, Y., Kuang, W., & Shen, L. A study of 358 cases of 

locally advanced nasopharyngeal carcinoma receiving intensity-modulated radiation therapy: 

improving the seventh edition of the American Joint Committee on Cancer T-Staging 

System. BioMed research international, (2017). 

[10] Kuang, W. L., Zhou, Q., & Shen, L. F. Outcomes and prognostic factors of conformal 

radiotherapy versus intensity-modulated radiotherapy for nasopharyngeal carcinoma. Clinical 

and Translational Oncology, (2012) 14, 783-790. 

[11] Wang, W., Yang, H., Mi, Y., Hu, W., Ding, W., Xie, Y., ... & Chen, X. Rules of parotid 

gland dose variations and shift during intensity modulated radiation therapy for 

nasopharyngeal carcinoma. Radiation Oncology, (2015) 10, 1-6. 

[12] Sun, Y., Liu, G., Chen, W., Chen, T., Liu, P., Zeng, Q., ... & Wei, R. (2019). Dosimetric 

comparisons of craniospinal axis irradiation using helical tomotherapy, volume-modulated arc 

therapy and intensity-modulated radiotherapy for medulloblastoma. Translational Cancer 

Research, 8(1), 191. 

[13] Parker, W. A., & Freeman, C. R. A simple technique for craniospinal radiotherapy in the 

supine position. Radiotherapy and oncology, (2006) 78(2), 217-222. 

[14] Kusters, J. M., Louwe, R. J., van Kollenburg, P. G., Kunze-Busch, M. C., Gidding, C. E., 

van Lindert, E. J., ... & Janssens, G. O. Optimal normal tissue sparing in craniospinal axis 

irradiation using IMRT with daily intrafractionally modulated junction (s). International 

Journal of Radiation Oncology* Biology* Physics, (2011) 81(5), 1405-1414. 

[15] Lee, Y. K., Brooks, C. J., Bedford, J. L., Warrington, A. P., & Saran, F. H. Development 

and evaluation of multiple isocentric volumetric modulated arc therapy technique for 



Sarah Ashraf et al.                           J. Sci. Res. Sci., 2024, 41, (1),26:45 

 

- 43 - 
 

craniospinal axis radiotherapy planning. International Journal of Radiation Oncology* 

Biology* Physics, 82(2), (2012) 1006-1012. 

[16] Lopez Guerra, J. L., Marrone, I., Jaen, J., Bruna, M., Sole, C., Sanchez-Reyes, A., ... & 

Matute, R. Outcome and toxicity using helical tomotherapy for craniospinal irradiation in 

pediatric medulloblastoma. Clinical and Translational Oncology, (2014) 16, 96-101. 

[17] Chang, E. L., Allen, P., Wu, C., Ater, J., Kuttesch, J., & Maor, M. H. Acute toxicity and 

treatment interruption related to electron and photon craniospinal irradiation in pediatric 

patients treated at the University of Texas MD Anderson Cancer Center. International Journal 

of Radiation Oncology* Biology* Physics, 52(4), (2002) 1008-1016. 

[18] Clair, W. S., Adams, J. A., Bues, M., Fullerton, B. C., La Shell, S., Kooy, H. M., ... & 

Tarbell, N. J. Advantage of protons compared to conventional X-ray or IMRT in the treatment 

of a pediatric patient with medulloblastoma. International Journal of Radiation Oncology* 

Biology* Physics, (2004) 58(3), 727-734. 

[19] Câmara-Costa, H., Resch, A., Kieffer, V., Lalande, C., Poggi, G., Kennedy, C., ... & 

Chevignard, M. Neuropsychological outcome of children treated for standard risk 

medulloblastoma in the PNET4 European randomized controlled trial of hyperfractionated 

versus standard radiation therapy and maintenance chemotherapy. International Journal of 

Radiation Oncology* Biology* Physics, (2015) 92(5), 978-985. 

[20] Yock, T. I., Yeap, B. Y., Ebb, D. H., Weyman, E., Eaton, B. R., Sherry, N. A., ... & 

Tarbell, N. J. Long-term toxic effects of proton radiotherapy for paediatric medulloblastoma: 

a phase 2 single-arm study. The lancet oncology, (2016) 17(3), 287-298. 

[21] Laughton, S. J., Merchant, T. E., Sklar, C. A., Kun, L. E., Fouladi, M., Broniscer, A., ... 

& Gajjar, A. Endocrine outcomes for children with embryonal brain tumors after risk-adapted 

craniospinal and conformal primary-site irradiation and high-dose chemotherapy with stem-

cell rescue on the SJMB-96 trial. Journal of Clinical Oncology, (2008) 26(7), 1112-1118. 

[22] Thomas, P. R., Deutsch, M., Kepner, J. L., Boyett, J. M., Krischer, J., Aronin, P., ... & 

Kun, L. E. Low-stage medulloblastoma: final analysis of trial comparing standard-dose with 

reduced-dose neuraxis irradiation. Journal of Clinical Oncology, (2000) 18(16), 3004-3011. 

[23] Carrie, C., Muracciole, X., Gomez, F., Habrand, J. L., Benhassel, M., Mege, M., ... & 

French Society of Pediatric Oncology. Conformal radiotherapy, reduced boost volume, 

hyperfractionated radiotherapy, and online quality control in standard-risk medulloblastoma 

without chemotherapy: results of the French M-SFOP 98 protocol. International Journal of 

Radiation Oncology* Biology* Physics, (2005) 63(3), 711-716. 

[24] Rogers, S. J., Mosleh-Shirazi, M. A., & Saran, F. H. Radiotherapy of localised intracranial 

germinoma: time to sever historical ties?. The lancet oncology, (2005) 6(7), 509-519. 

[25] Packer, R. J., Zhou, T., Holmes, E., Vezina, G., & Gajjar, A. Survival and secondary 

tumors in children with medulloblastoma receiving radiotherapy and adjuvant chemotherapy: 

results of Children's Oncology Group trial A9961. Neuro-oncology, (2013) 15(1), 97-103. 

[26] Nottage, K. A., Ness, K. K., Li, C., Srivastava, D., Robison, L. L., & Hudson, M. M. 

Metabolic syndrome and cardiovascular risk among long‐term survivors of acute 

lymphoblastic leukaemia‐From the St. Jude Lifetime Cohort. British journal of haematology, 

(2014) 165(3), 364-374. 



Sarah Ashraf et al.                           J. Sci. Res. Sci., 2024, 41, (1),26:45 

 

- 44 - 
 

[27] Gupta, M., Kant, R., Nautiyal, V., Bisht, J., Raghuvanshi, S., Saini, M., ... & Ahmad, M. 

A dosimetric comparison between three-dimensional conformal radiation therapy and 

intensity-modulated radiation therapy in the treatment of posterior fossa boost in 

medulloblastoma. Journal of Cancer Research and Therapeutics, (2017) 13(6), 1027-1031. 

[28] Fogliata, A., Bergström, S., Cafaro, I., Clivio, A., Cozzi, L., Dipasquale, G., ... & Weber, 

D. C. Cranio-spinal irradiation with volumetric modulated arc therapy: a multi-institutional 

treatment experience. Radiotherapy and Oncology, (2011) 99(1), 79-85. 

[29] Lee, Y. K., Brooks, C. J., Bedford, J. L., Warrington, A. P., & Saran, F. H. Development 

and evaluation of multiple isocentric volumetric modulated arc therapy technique for 

craniospinal axis radiotherapy planning. International Journal of Radiation Oncology* 

Biology* Physics, (2012) 82(2), 1006-1012. 

[30] Wang, Z., Jiang, W., Feng, Y., Guo, Y., Cong, Z., Song, B., & Guo, Y. A simple approach 

of three-isocenter IMRT planning for craniospinal irradiation. Radiation Oncology, 

(2013) 8(1), 1-8. 

[31]Parker, W. A., & Freeman, C. R. A simple technique for craniospinal radiotherapy in the 

supine position. Radiotherapy and oncology, (2006) 78(2), 217-222. 

[32] Tatcher, M., & Glicksman, A. S. Field matching considerations in craniospinal 

irradiation. International Journal of Radiation Oncology* Biology* Physics, (1989) 17(4), 

865-869. 

[33]Lee, Y. K., Brooks, C. J., Bedford, J. L., Warrington, A. P., & Saran, F. H. Development 

and evaluation of multiple isocentric volumetric modulated arc therapy technique for 

craniospinal axis radiotherapy planning. International Journal of Radiation Oncology* 

Biology* Physics, 82(2), 1006-1012.Oncol Biol Phys. (2012) 2012;82:1006–1012.  

[34]Lopez Guerra, J. L., Marrone, I., Jaen, J., Bruna, M., Sole, C., Sanchez-Reyes, A., ... & 

Matute, R. Outcome and toxicity using helical tomotherapy for craniospinal irradiation in 

pediatric medulloblastoma. Clinical and Translational Oncology, (2014) 16, 96-101. 

[35]Fang, F. M., Tsai, W. L., Chen, H. C., Hsu, H. C., Hsiung, C. Y., Chien, C. Y., & Ko, S. 

F. Intensity‐modulated or conformal radiotherapy improves the quality of life of patients with 

nasopharyngeal carcinoma: comparisons of four radiotherapy techniques. Cancer, 

(2007) 109(2), 313-321. 

[36]Chang, E. L., Allen, P., Wu, C., Ater, J., Kuttesch, J., & Maor, M. H. Acute toxicity and 

treatment interruption related to electron and photon craniospinal irradiation in pediatric 

patients treated at the University of Texas MD Anderson Cancer Center. International Journal 

of Radiation Oncology* Biology* Physics, 52(4), 1008-1016. 

[37] Clair, W. S., Adams, J. A., Bues, M., Fullerton, B. C., La Shell, S., Kooy, H. M., ... & 

Tarbell, N. J. Advantage of protons compared to conventional X-ray or IMRT in the treatment 

of a pediatric patient with medulloblastoma. International Journal of Radiation Oncology* 

Biology* Physics, 58(3), (2004) 727-734. 

 

 



Sarah Ashraf et al.                           J. Sci. Res. Sci., 2024, 41, (1),26:45 

 

- 45 - 
 

 الملخص العربي

 مقارنة الجرعات بين العلاج الاشعاعي ثلاثي الابعاد والعلاج الاشعاعي  متغير الشدة في العلاج

 عي لاورام النخاع الشوكي عاالاش

 2 طارق محمد الدسوقي حجازي،،* 1احمد موسي محمد عبد العال ، 1ساره اشرف عبد الفتاح 

 معهد ناصر للبحوث والعلاج -الاشعاعيقسم العلاج  1
 سجامعة عين شم-كلية البنات للاداب والعلوم والتربية  -استاذ الفيزياء الاشعاعية2

 الملخص العربي  

العلاج الاشعاعي لاورام المخ مع الحبل الشوكي اصبح طريقه هامه لعلاج الاورام الابتدائيه. يستخدم العلاج الاشعاعي  

الذين يعانون من  اورام المخ مع الحبل  ثلاثي   الحالات. تم اختيار عدد من المرضي  الشده في علاج هذه  الابعاد ومعدل 

الشوكي  لاجراء هذه الدراسه. في العلاج  الاشعاعي ثلاثي الابعاد و تم استخدام حقلين اشعاعيين جانبيين للعلاج الاشعاعي  

في العلاج الاشعاعي للحبل الشوكي. في العلاج الاشعاعي معدل الشده تم    للرأس متماشي مع الحقل الاشعاعي المستحدم

 °310 ,°260 ,°210 ,°150 ,°100 ,°50 ,°0ذات  استخدام الحقول الاشعاعيه بزوايا  مسافات متساويه حول منطقه الورم

معامل  التجانس ومعامل التماثل تم حسابهم لكل الاورام في منطقه الراس والحبل الشوكي. يوجد تغطيه اشعاعيه جيده 

لمنطقه الورم من خلال تقنيه معدل الشده مقارنه بالعلاج الاشعاعي ثلاثي الابعاد. بينما معامل التجانس ومعامل التماثل تقريبا  

 نفس القيمه  

معدل الشده يحقق اقل جرعه اشعاعيه للانسجه الطبييعيه المحيطه بالورم لذلك هذه الدراسه توصي بأستخدام تقنيه معدل  

  الشده لكي نحقق تغطيه اشعاعيه جيده لمنطقه الورم وحمايه الانسجه الطبيعيه المحيطه بالورم

  

 

 


