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ABSTRACT 

Infants and children constitute 10% of the total number of radiological 

examinations Diagnostic radiology plays an important role in the assessment and 

treatment of the patients in the modern medicine. It is often necessary to perform a 

large number of radiographic examinations depending upon the infant's problems. 

Radiographic examination of children, especially neonates, attracts particular 

interest because of the increased opportunity for expression of delayed radiogenic 

cancers as a consequence of relative longer life expectancy. The yield of certain 

forms of radiation-induced cancer, particularly leukemia, appears to be some five 

times higher in children than in adults. Radiation dosimetry is well established for 

adults’ radiological examinations, but there are limited pediatric data available 

The current study intends to: Evaluate the radiation dose to 303  pediatric patients 

during: pediatric:  CT, planar radiography and special investigation (intravenous 

urography (IVU), Barium studies, and maturating cystourethrography (MCU), and 

Barium studies) and estimate the risk of the aforementioned procedures. The data 

used in this Study was collected from five hospitals: Gafar Ibn Oaf pediatric 

hospital and Alribat teaching hospital, Royal care hospital, Alamal national hospital 

and Royal scan center. Khartoum, Sudan. 

 Measurements of ESD using output parameters were carried out in a sample of 303 

pediatric patients who underwent various radiological examinations  

The ESDs in this study were calculated using DoseCal software. For dose 

measurement using the software, the relationship between X-ray unit current time 

product (mAs) and the air kerma free in air was established at a reference point of 

100 cm from tube focus for the range of tube potentials encountered in clinical 

practice. The X-ray tube outputs, in mGy (mAs), were measured using Unfors Xi 

dosimeter (Unfors Inc., Billdal, Sweden). Effective doses (E) were calculated using 
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published conversion factors and methods recommended by the national 

Radiological Protection Board (NRPB).  

The mean radiation dose for the patient during conventional radiography was 

ranged between 0.05 mGy to 0.6 mGy per procedures. The mean patient dose in the 

IVU study was 4.9 mGy and the range from 2.4 to 10.4 mGy. The mean ESD and E 

resulting from MCUG procedure has been estimated to be 5.9 mGy and 0.8 mSv, 

respectively for the total patient population. The patient effective dose was ranged 

between 1.0 mSv to 0.2 mSv during barium studies. The overall mean effective 

dose during CT examinations was 45.9 mSv. 

Radiation dose optimization was adopted during CT examinations. A reduction 

values achieved was 55%, 71% and 77% in Alamal, Royal care and Royal scan 

hospital during brain scan, respectively. A dose reduction was achieved up to 89% 

during abdominal, chest scans  without compromising the image quality. Radiation 

dose optimizations were achieved via exposure factors reduction and pitches and 

slice thickness increment 

The study revealed the urgent need for dose reduction techniques in pediatric 

imaging.  

In routine imaging, the findings illustrate that the radiation dose were comparable 

with some previous studies. The doses received by children were three to four times 

higher than reference levels.  

In special investigation, IVU section, the radiation dose to patients is within the 

previous studies result, in the light of the current practice. The results encourage the 

technologist for further dose optimization. While in MCUG procedures the results 

indicates the need of radiation exposure reduction to patients and underlines the 

importance of the protection in busy urology departments. For the GIT, this study 

indicates the need of radiation exposure reduction to patients and examiners, and 
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underlines the importance of the protection in pediatric imaging for GIT. The 

unnecessary radiation exposure can be reduced significantly by reducing the 

number of exposure and screening time.  

Regarding CT examinations, the assessment of radiation dose to pediatric patient 

undergoing CT brain, abdomen and chest was investigated. In this study variation in 

doses were observed. The radiation dose in Al amal hospital as higher compared to 

other two hospitals. The main contributor for this high dose was the use for adult 

protocol, which justify the important of use child protocol.  The individual risk 

from the radiation associated with a CT scan is quite small compared to the benefits 

that accurate diagnosis and treatment can provide.  
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انًغزخهض 

ٌهعت انزظىٌش الإشعبعً دوساً . يٍ كبفخ  انفحىطبد الإشعبعٍخ% 10انفحىطبد الإشعبعٍخ نلأؽفبل رشكم 

عبدح يٍ انؼشوسي، ٌغشي نهًشٌغ عذد كجٍش يٍ . هبيبً فً رشخٍض وعلاط الأيشاع فً انطت انحذٌش

. انفحىطبد انطجٍخ انًخزهفخ  ثغشع انزشخٍض

انفحىطبد الإشعبعٍخ نلأؽفبل نهب أهًٍخ خبطخ لاٌ الاؽفبل نذٌهى احزًبل اكجش نلاطبثخ ثبنغشؽبٌ يقبسَخ 

ثبنجبنغٍٍ َغجخ نطىل انعًش انًزىقع نذٌهى يقبسَخ ثبنكجبس يًب ٌزٍح فشطخ نحذوس الاصبس انًزأخشح نلاشعبع 

اعشٌذ دساعبد كضٍشح ثشبٌ انزعشع الاشعبعً نهجبنغٍٍ نكٍ يب . واٌؼب َغجخ نلاَقغبو انغشٌع نخلاٌب الاؽفبل

. صانذ انذساعبد قهٍهخ ثبنُغجخ نلاؽفبل

الأشعخ :  يشٌغ أصُبء انفحىطبد اَرٍخ303هذفذ هزِ انذساعخ انً  رقىٌى عشعخ الاشعبع نلاؽفبل نعذد 

كًب . انًقطعٍخ ، الأشعخ انعبدٌخ فحض انًضبَخ الاحهٍهً اصبء انزجىل ، فحض انغهبص انجىنً  وفحىطبد انجبسٌىو

. هذفذ انً رقىٌى انخطش الاشعبعً  نهًزكىسح اعلاِ

ععفش ثٍ عىف، انشثبؽ انغبيعً، سوٌبل كٍش، الايم :  رى عًع انجٍبَبد يٍ خًظ يغزشفٍبد ثىلاٌخ انخشؽىو

رى حغبة انغشعخ الاشعبعٍخ نهًشػً ثبعزخذاو ثشَبيظ دوط كبل وعىايم انزظىٌش . انىؽًُ وسوٌبل عكبٌ

رى قٍبط انغشعخ اصُبء الاشعخ انًقطعٍخ  ثعذ يعبٌشح الاعهضح ثىاعطخ خجشاء يٍ هٍئخ انطبقخ . نغهبص الاشعخ

اعزخذو ثشَبيظ كًجٍىرش يٍ انهٍئخ .قٍظ خشط الاشعبع ثبعزخذاو عهبص اَفىسط يٍ انغىٌذ. انزسٌخ انغىداٍَخ

. انىؽٍُخ نهىقبٌخ يٍ الاشعبع نحغبة عشعخ الاعؼبء وانغشعخ انفعبنخ نلاشعبع

 يهً قشي نهفحض 0.6 يهً قشي و 0.05رشاوحذ انغشعخ الاشعبعٍخ اصُبء فحىطبد الاشعخ انعبدٌخ  ثٍٍ 

ثهغ يزىعؾ انغشعخ انغطحٍخ .  يهً قشي نفحض انغهبص انجىن10.4ً يهً قشي و 2.4انىاحذ، رشاوحذ ثٍٍ 

رشاوحذ انغشعخ . يهً عٍفشد0.8 يهً قشي وانغشعخ انفعبنخ نُفظ انفحض 5.9اصُبء فحض انًضبَخ الاحهٍهً 

ايب ثبنُغجخ نلاشعخ انًقطعٍخ .  يهً عٍفشد نفحىطبد انجبسٌىو0.2 يهً عٍفشد انً 1.0الاشعبعٍخ انفعبنخ ثٍٍ 

.  يهً عٍفشد نهفحض انىاحذ9.45فجهغذ انغشعخ  

تم خفض الجرعة . في هذة الدراسة، تمت امثلة الجرعة الاشعاعية اثناء فحوصات الاشعة المقطعية

. بكل من مستشفي الامل ، رويال كير ورويال سكان علي الترتيب% 77و% 71، %55الاشعاعية بنسبة 

دون التاثير علي جودة الصورة % 89بالاضافة الي ذلك تم خفض الجرعة الاشعاعية بنسبة تصل حتي 

. الاشعاعية

فً يغبل انزظىٌش . كشفذ انذساعخ انحبعخ انًهحخ نزقٍُبد رخفٍغ عشعخ فً يغبل انزظىٌش نلأؽفبل

ثبنُغجخ . فً رحقٍق خبص. انشورٍٍُخ، فإٌ انُزبئظ رىػح أٌ عشعخ إشعبع يزقبسثخ يع ثعغ انذساعبد انغبثقخ

ثًٍُب فً . نفحىطبد انغهبص انجىنً فبٌ عشعخ الاشعبع نهًشػى يقجىنخ ورنك فً ػىء انًًبسعخ انحبنٍخ

فحض انًضبَخ الاحهٍهً فبٌ  انُزبئظ رشٍش إنى انحبعخ نهحذ يٍ انزعشع نلإشعبع عهى انًشػى وٌشذد عهى 

ًٌكٍ انحذ يٍ انزعشع نلإشعبع غٍش انؼشوسي  ثشكم كجٍش عٍ . أهًٍخ حًبٌخ الاؽفبل نهفحىطبد انخبطخ

انغشعبد انزً ٌزهقبهب الأؽفبل اصُبء انفحىطبد قذ . ؽشٌق انحذ يٍ عذد يٍ الأفلاو وخفغ صيٍ انزعشٌغ

فًٍب ٌزعهق ثفحىطبد الاشعخ انًقطعٍخ فقذ نىحظ  فً . رظم انً صلاصخ ا وأسثعخ أػعبف انًغزىٌبد انًشععٍخ



 XXI 

عشعخ الاشعبع فً يغزشفى الأيم أعهى ثبنًقبسَخ يع . هزِ انذساعخ انزجبٌٍ فً عشعبد ثٍٍ انًشػً

وكبٌ انًغبهى انشئٍغً نهزِ انغشعبد انعبنٍخ لاعزخذاو ثشورىكىل انكجبس، وانزً رجشس . انًغزشفٍٍٍ الاخشٌٍ

خطش انفشد يٍ الإشعبع انًشرجطخ الاشعخ انًقطعٍخ هً . أهًٍخ ثشورىكىل اعزخذاو ثشورىكىل خبص ثبلاؽفبل

.  طغٍشح عذا ثبنًقبسَخ يع انفىائذ انزً رعىد عهى انزشخٍض انذقٍق وانعلاط ًٌكٍ أٌ ٌقذو


