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 الملخص

ٚعذ انزصٕٚش انًقطعٙ نهذيبغ يٍ أحذ أكضش انفحٕصبد شٕٛعًب فٙ انسُٕاد الأخٛشح. رٓذؾ ْزِ انذساسخ إنٗ رقذٚش 

ٔعشعخ الأعضبء يٍ انزصٕٚش انًقطعٙ نهذيبغ ، ٔاحزًبنٛخ إصبثخ انؽذح انذسقٛخ ثبنسشطبٌ َزٛغخ  (ED) انغشعخ انفعبنخ

 VirtualDoseTM انذساسخ، رى رقذٚش انغشعخ ثبسزخذاو انحسبة انٛذٔ٘ ٔثشَبيظانزعشض نلإشعبع، نزحقٛق ْذؾ ْزِ 

  .انقبئى عهٗ يَٕذ كبسنٕ ٔانًزٕفش رغبسًٚب

ً يٍ كلا انغُسٍٛ يٍ يسزشفٗ انشٓٛذ صبثذ صبثذ.حٛش رى رطجٛق أٔضبع انًسح  80رى اخزٛبس ً ثبنؽبً عشٕائٛب يشٚضب

بد انذًٕٚؼشافٛخ نهًشضٗ ، ٔيعهًّبد انًسح ، ٔيؤششاد انغشعخ انزٙ انحهزَٔٛخ ٔانًحٕسٚخ نهذيبغ. رى رسغٛم انجٛبَ

،  (DLP) ، يهٙ أيجٛش فٙ انضبَٛخ )يهٙ أيجٛش( ، يُزظ طٕل انغشعخ (kVp) رزضًٍ كٛهٕفٕنزبط أَجٕة الأشعخ انسُٛٛخ

 . (CTDIvol)حغى يؤشش عشعخ انزصٕٚش انًقطعٙ انًحٕست

  يهٙ سٛفشد يقبسَخ ثًزٕسظ قًٛخ انغشعخ انفعبنخ ثبسزخذاو 1.8٘ ْٕ أظٓشد انذساسخ أٌ يزٕسظ قًٛخ انحسبة انٛذٔ

VirtualDoseTM 5.0   ٘ٔيهٙ سٛفشد نهًسح انحهزَٔٙ. ثًُٛب فٙ انفحص انًحٕس٘ ، ٚجهػ يزٕسظ قًٛخ انحسبة انٛذ

 .يهٙ سٛفشد VirtualDoseTM   4.1  يهٙ سٛفشد يقبسَخ ثًزٕسظ قًٛخ 2.4

عبيًب. أيب  82يهٙ سٛفشد ، رُزًٙ إنٗ إَضٗ رجهػ يٍ انعًش  2.1َذ أعهٗ قًٛخ يحسٕثخ ثبنُسجخ نهًسح انحهزَٔٙ ، كب 

اسزُبداً إنٗ  .عبيًب 55يهٙ سٛفشد ، لأَضٗ فٙ سٍ  2.9انًسح انًحٕس٘ ، كبَذ أعهٗ قًٛخ نهغشعخ انفعبنخ يحسٕثخ 

عبيًب.  81َضٗ رجهػ يٍ انعًش يهٙ سٛفشد ، لأ 6.5، فٙ انًسح انحهزَٔٙ ، أعهٗ قًٛخ ْٙ VirtualDoseTM  ثشايظ

 .عبيًب 55يهٙ سٛفشد رخص أَضٗ رجهػ يٍ انعًش  8.3يٍ َبحٛخ أخشٖ ، فٙ انًسح انًحٕس٘ ، كبَذ أعهٗ قًٛخ 

يهٙ عشا٘ نهؽذح انذسقٛخ ٔعذسخ انعٍٛ ، عهٗ  19.7ٔ  43.1كبٌ يزٕسظ قٛى عشعبد الأعضبء فٙ عًٛع انًشضٗ 

يهٙ عشا٘ نعذسخ  32.1يهٙ عشا٘ نهؽذح انذسقٛخ ، ٔ  9.1ٌ انًسح انًحٕس٘ انزٕانٙ فٙ انًسح انحهزَٔٙ. ثًُٛب كب

عُذ الإَبس  2.3× 106أعهٗ قًٛخ فٙ رقذٚش احزًبنٛخ الإصبثخ ثسشطبٌ انؽذِ انذسقٛخ نهًسح انحهزَٔٙ ْٙ  .انعٍٛ

 سُخ. 55انعًش  لأَضٗ رجهػ يٍ  2.7× 106عبيًب. أٚضبً، أعهٗ قًٛخ نهًسح انًحٕس٘  68،  20انجبنؽبد يٍ انعًش 

عشعبد الإشعبع انًحسٕثخ يٍ فحٕصبد انزصٕٚش انًقطعٙ انًحٕست نهذيبغ فٙ ْزِ انذساسخ ضئٛهخ ، ثشكم عبو

الأشعخ اخزٛبس ٔرعذٚم انجشٔرٕكٕلاد  فُٙٚغت عهٗ  ٔيع رنك، الأخشٖ انًٕصٕفخ فٙ الأعًبلانغشعبد  ٔيًبصهخ نزهك

 .(ALARA)  َٗ يسزٕٖ ًٚكٍ رحقٛقّ ثشكم يعقٕلأديجذأ  نزغُت الإشعبع ؼٛش انضشٔس٘ نهًشضٗ ٔرهجٛخ
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Dosimetric Evaluation for Eye Lens and Thyroid Gland 

from Brain Computed Tomography Scan 

 

ABSTRACT  

 

Brain Computed Tomography scan is one of the most frequent examinations in the 

last years. This study was aim to estimate the effective dose (ED) and the organ doses from 

brain computed tomography (CT) scan, and cancer probability was for the thyroid gland.   

The manual calculation and commercially available Monte Carlo-based software 

VirtualDose
TM

 CT were used to achieve the objective of this study. A total of 80 adult 

patients from both genders were selected randomly from the Thabet-Thabet hospital. 

Helical and axial scan modes were applied. Demographic data for patients, scanning 

parameters, and dose indicators that involve the x-ray tube kilovoltage (kVp), milliampere-

second (mAs), dose length product (DLP), computed tomography dose index volume 

(CTDIvol) were recorded.  

The average value of EDDLP is 1.8 mSv compared to EDVirtual with an average value 

of 5.0 mSv for the helical scan. In an axial scan, the average value of EDDLP is 2.4 mSv 

compared to EDVirtual with an average value of 4.1 mSv. For Helical Scan, the highest 

calculated ED value was 2.1 mSv, belonging to females aged 82 years. For Axial Scan, the 

highest calculated ED value was 2.9 mSv, belonging to females aged 55 years old.  

Based on virtual software, in the helical scan mode, the highest value is 6.5 mSv, 

belonging to a female who is 81 years old. On the other hand, in the axial scan, the highest 

value was 8.3 mSv belonging to a female who is 55 years old. 
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The average values of organ doses in the whole population were 43.1 and 19.7 mGy 

for the thyroid gland and eye lens, respectively in helical Scan. While axial scan was 9.1 

mGy for thyroid, and 32.1mGy for eye lens.  The highest value in thyroid cancer risk 

assessment is 2.3×10
6
 found in 2 females who are 20, 68 years old in the helical scan. Also, 

for the axial scan, the highest value is 2.7×10
6
 belonging to a female who is 55 years old. 

Generally, the calculated radiation doses from the brain CT exams in this study are minimal 

and similar to those described in other works of literature, however, the technologist should 

choose and adjust protocols to avoid unnecessary radiation to patients and satisfy the as low 

as reasonably achievable (ALARA) principle. 

 

Keywords: CT, Organ dose, Effective dose, Radiation cancer risk.  

 

 

 

 


