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DEFINITION OF TERMS

absorbed dose: the amount of energy transferred from ionizing radiation to an

irradiated object per unit mass. This absorbed energy is responsible for whatever

biological damage occurs as a result of tissue being exposed to x-radiation.

absorbed dose equivalent: the product obtained by multiplying the absorbed

dose times the quality factor. This quantity considers the biological effects of

various types of radiation to humans.

anneal: part of the reading process of the thermoluminescent dosimeter where

high temprature is applied to ensure all electrons have been removed from the

electrons traps.

awl: an instrument used to gain entry site at the piriform fossa of a femur.

carcinogenic: any substance which causes cancer.

C-arm fluoroscope: a portable device for producing real-time image of a patient.

The opposite ends of the 'c'-shaped support arm hold the X-ray tube and the image

intensifier.
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controlled area: an area where the annual dose received by a worker is likely to

exceed three-tenths of the annual dose limit.

deterministic effects: biological responses whose severity varies with radiation

dose. A dose threshold usually exists

dose: Amount of energy absorbed by an irradiated object per unit mass.

dose equivalent: radiation quantity used for radiation protection purposes that

expressed dose on a common scale for all radiations.

dosimeter: Instrument for detecting and measuring exposure to ionizing radiation.

dynamic hip screw(DHS): implant which is mainly used to treat stable

trochantric fracture. It allows secondary impaction of the fracture along the axis of

the gliding femoral neck screw.

effective dose: sum over specified tissues of the products of the equivalent dose

in a tissue and the weighting factor for that tissue.
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exposure time: the time an x-ray tube is energize and a useful beam produced.

fracture table: table which can break into portion where the surgeon can easily

gain excess to the operative field.

fluoroscopy: X-ray imaging in real time.

-intermittent fluoroscopy: periodic activation of the fluoroscopic tube.

-image intensifier: electronic vacuum tube that increases the brightness of

a fluoroscopic image.

Gray (Gy): SI unit of absorbed dose. It is equal to 1 J of energy absorbed from

any type of ionizing radiation in 1 kg of any irradiated object.

interlocking nail (ILN) of femur: a surgical procedure where a rod-like implant

(nail) is inserted through the medullary cavity of the femur. The rotations of the

implant is prevented by placing screws over the proximal and distal part of the

implant.

irradiated: substance which is exposed to ionizing radiation.

Internal System of Unit (51): Standard system of units base on the meter,

kilogram and second adopted by all countries and used in all branches of science.
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Miliampere (rnA): measure of x-ray tube current.

MINT: Malaysian Institute for Nuclear Technology.

occupational exposure: radiation exposure received by radiation workers.

Rad (radiation absorbed dose): special unit for absorbed dose. 1 rad = 0.01 Gy

real time: display for which the image is continuously renewed, often to view

anatomical motion, fluoroscopy and ultrasound.

Rem: Special unit for dose equivalent and effective dose. It is replaced by the

sievert (Sv) in the SI system. 1 rem = 0.01 Sv

piriform fossa: a depressed area over the very proximal part of femur around the

trochantric area.

Scattered radiation: X-ray that change direction after an interaction with matter.

Sievert (Sv): Special name for the SI unit of dose eqUivalent and effective dose.
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stochastic effect: probability or frequency of a biological response to radiation as

a function of radiation dose. Disease incidence increases proportionately with dose

and there is no dose threshold.

therrnoluminescent dosimeter (TLD): Personnel monitoring device that contain

sensing material.

threshold dose: a dose below which a person has a negligible chance of

sustaining a specific biological response.

wilcoxan test: a statistical test to compare two parameters if there is any

significance differences.

ix



ABSTRAK (Bahasa Malaysia)

Bilangan kaedah pembedahan otopedik yang menggunakan bantuan

paparan imej fluoroscopi (image intensification fluoroscopy) telah meningkat

dengan banyaknya sejak beberapa tahun yang lepas. Terdapat kesangsian tentang

kemungkinan adanya kesan buruk radiasi. Dalam kajian ini, pantulan rawak radiasi

ke mata, tangan dan leher doktor bedah telah diukur semasa pembedahan

memasukkan implant ke tulang peha (interlocking nail and dynamic hip screw) yang

memerlukan bantuan mesin f1uoroscopi. Dosimeter thermoluminescent telah

digunakan untuk mengukur kuantiti dose radiasi yang diterima oleh doktor semasa

pembedahan tersebut.

Purata masa pendedahan radiasi atau masa di mana fluoroscopi digunakan

semasa kaedah pembedahan tulang peha 'interlocking nail' dan 'dynamic hip screw'

adalah 3.89 minit dan 3.03 minit. Kajian menunjukkan doctor bedah telah

menerima sejumlah kesan pantulan rawak radiasi semasa pembedahan tersebut.
~

Tangan menerima kesan pantulan rawak radiasi yang tertinggi diukuti oleh mata

dan leher. Kesan pantulan rawak radiasi ini adalah rendah. Analisis data dari kajian

ini menunjukkan kemungkinan adalah amat rendah untuk seseorang doctor bedah

menerima lebih dari had maksimum dose radiasi tahunan yang dibenarkan

sebagaimana yang telah ditetapkan oleh badan antarabangsa.
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ABSTRACT

The number of orthopaedic surgical procedures using image intensification

fluoroscopic assistance had increased markedly over the past few years. There are

growing concerns over possible associated radiation health hazards. In this study,

scattered radiation to the eye, hand and neck of the primary surgeon were

measured during interlocking nail of femur and dynamic hip screw fixation under

fluoroscopic gUidance. Thermoluminescent dosimeter was used to quantify the dose

received by the surgeon.

Mean radiation exposure time or duration that fluoroscopy was used during

the procedure for interlocking nail of femur and dynamic hip screw fixation were

3.89 minutes and 3.03 minutes respectively. Study showed that the primary

surgeon received certain amount of scattered radiation dose during those

procedures. The hand received the highest scattered dose followed by the eye and

neck. The scattered dose was small. By extrapolating these results, it is unlikely for

an individual surgeon to receive more than the recommended annual dose limit as

set by the international organization.

xi












































































































































