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Peperiksaan Kursus Semasa Cuti Panjang
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ZCT 535/4 - Nuclear Medicine and Radiotherapy Physics
[Perubatan Nuklear dan Fizik Radioterapi]

Masa : 3 jam

Please check that the examination paper consists of EIGHT pages of printed material
before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat yang
bercetak sebelum anda memulakan peperiksaan ini. ]

Instruction: Answer all SIX (6) questions. Students are allowed to answer all questions
in Bahasa Malaysia or in English.

[Arahan: Jawab kesemua ENAM (6) soalan. Pelajar dibenarkan menjawab semua
soalan sama ada dalam Bahasa Malaysia atau Bahasa Inggeris.]
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1. () Describe what is meant by the terms: ‘output’, ‘central axis percentage
depth dose’ and ‘penumbra’ in relation to megavoltage (MV) Xray.
[(@  Huraikan maksud ungkapan: ‘output’, ‘peratus dos kedalaman pusat’ dan
penumbra’ berhubung dengan megavoltan (MV) sinar-X.]

(30/100)
(b Compare and contrast the factors that influence percentage depth dose and
TPR.
[(6) Bandingkan dan bezakan faktor-faktor yang mempengaruhi peratus
kedalaman dan TPR.
(30/100)
(c) open beam
6 MV beam
M Position A
6 MV bim 6 MV bim
_> <—
Position B Position C

MO=8cm NO=0OP=10cm
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@) Indicate the appropriate orientation of the wedges at positions B and

() Tentukan kedudukan yang sesuai bagi ‘wedge’ pada kedudukan B
dan C.

(i)  Give two reasons why wedges are essential to achieve a uniform
dose distribution in the target volume.

[(i)  Berikan dua sebab mengapa ‘wedge’ diperlukan supaya taburan
dos seragam didapati dalam isipadu sasaran.]

(i)  The patient is treated with 3 beams of 6 MV, each at 100 cm SAD.
Isocentre is at position O in the target. The field size at each
position is 6 x 10 cm? at isocentre. The wedge factor is 0.6. If 100
monitor units are gpplied to each beam, calculate the total dose at
point O.

[(iii)  Seorang pesakit dirawati dengan 3 bim 6 MV, setiapnya pada SAD
100 cm. Pusat isocentre letak di 0 dalam sasaran. Saiz medan
pada setiap kedudukan adalah 6 x 10 cm’ pada isocentre. Faktor
wedgenya 0.6. Jika 100 MU di beri dari setiap bim, hitungkan
Jumlah dos pada O.]

(40/100)

Describe the physical aspects of the Manchester system for brachytherapy
of carcinoma of the cervix. Include a discussions of distribution of sources,
dose prescription points and critical organs.
Huraikan aspek fizik sistem Manchester bagi brakiterapi untuk ‘carcinoma
pada cervix’. Dalam perbincangan, sertakan taburan sumber, dose
prescription points dan organ penting (critical organs).

(40/100)

Describe a technique for the manufacture of irregularly shaped building
blocks for MV Xray treatments. Howe may the use of such blocks affect
the calculation of dose distribution and dose monitor settings.
Huraikan teknik untuk membina blok yang bentuk tak regular untuk
rawatan MV sinar-X. Nyatakan kesan penggunaan blok pada perhitungan
taburan dos dan dose monitor setting.

(30/100)
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(c) Compare the folowing:
[(c)  Bandingkan:]
@) bolus and compensating filter
[()  bolus dan ‘compensating filter’]
(i)  multileaf collimator and field block
[(i)  multileaf collimator dan blok medan]
Briefly describe
[Jelaskan secara ringkas]
@ the importance of Bateman Equation
[(@)  kepentingan Persamaan Bateman]
(b)  the condition for secular equilibrium, transient equilibrium
and no equilibrium
[(®)  keadaan bagi keseimbangan sekular, keseimbangan transien
dan tiada keseimbangan
(©) two (2) methods of producing Mo-99
[(©)  dua (2) kaedah menghasilkan Mo-99]
) the operation of M0-99/Tc-99m generator and sketch
the graph of daughter activity versus time for this generator
[(@)  operasi generator Mo-99/Tc-99m dan lakarkan

graf keaktifan anal melawan masa bagi generator ini

In radioisotope imaging using gamma camera briefly describe
[Dalam imejan radioisotop menggunakan kamera gamma secara ringkas jelaskan]

(a)
[@

(b
[®)

secondary radiation produced inside the patient
sinaran sekunder yang dihasilskan di dalam tubuh pesakit]

[ZCT 535]

(30/100)

(10/100)

(30/100)

(30/100)

(30/100)

(20/100)

three (3) factors that contribute to the image quality in planer imaging
tiga (3) faktor yang mempengaruhi kualiti imej dalam imejan mensatah]

140

(30/100)
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the clinical SPECT procedure
prosedur SPECT klinikal]
(20/100)
three (3) factors that affect the quality of SPECT images
tiga (3) faktor yang mempengaruhi kualiti imej SPECT]
(30/100)

Briefly explain the physical and biological factors in the source organ that
will contribute to the dose in the target organ.
Jelaskan secara ringkas faktor fizikal dan biologi di dalam organ sumber
yang memberi sumbangan kepada dos di dalam organ sasar.]

(30/100)

10 mCi of Tc-99m+DTPA was injected into the patient for kidney study.
Over a period of 30 minutes from injection time 60% of the total
radiopharmacuetical injected was accumulated in the kidney and was
cleared to the bladder with effective half life of 30 minutes. Assumming
that the uptake by kidney was linear with time, calculate the mean dose of
the kidney due to activity in the kidney. Given that S (kid-kid) = 0.0048
rad/microCurie/day.
10 mCi of Tc-99m+DTPA telah disuntik kepada pesakit untuk ujian buah
pinggang. Dalam masa 30 minit selepas suntikan 60% daripada jumlah
radiofarmasuetikal telah berada di dalam buah pinggang. Selepas itu
keaktifan berpindah ke pundi kencing dengan separuh hayat efektif 30
minit. Andaikan pengambilan radiofarmasuetikal oleh buah pinggang
adalah secara linear dengan masa, kirakan dos di dalam buah pinggang
disebabkan keaktifan yang wyjud di dalam buah pinggang. Diberikan S
(kid-kid) = 0.0048 rad/mikroCurie/hari.]

(70/100)
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