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Lecture No.13   
 

COMPUTED TOMOGRAPHY(CT)* 
           A revolutionary imaging technique was discovered in 1972 by 

British engineer named Sir Godfrey Hounsfield and Dr. Alan Cormack  

who were awarded the Nobel prize in 1979. CT scan is a procedure that 

combines x-ray images with the aid of computer to generate cross-

sectional images of the body.. 

      In its simplest form(sequential CT),CT scanner consist of a 

radiographic tube that emits a finely collimated,fan-shaped x-ray beam 

directed to a serious of scintillation detectors.both the radiographic tube 

&detectors may rotate synchrounsly about the patient,or the detectors 

may form a continuous ring about the patient and the x-ray tube may 

move in a circle within the detector ring. 

  More recently,CT scanner have been developed that acquire image data 

 In  a spiral or helical fashion.with these scanners, while the gantry(contains 

 the x-ray tube and detectors)revolves around the patient,the table(on which 

 the patient is lying)continuously advanced through the gantry. 

 

 
 

 



 

 2 

 أ.م.د. اسامة مراد ابراهيم

كلية طب  –جامعة تكريت 

 االسنان

 
Spiral CT advantages over the sequential CT: 

1. Improved 3D image reconstruction. 

2. Reduced examination time (12 seconds versus 5 minutes). 

3. Reduced radiation dose(up to 75%). 

     CT image is a digital image,reconstructed by computer,which 

mathematically manipulates the transmitted datas .the CT image is 

recorded &displayed as   a matrix of individual blocks called 

voxels(rectangular in shaped,become cuboidal if we perform 3 D )..each 

square of the image matrix is a pixel(about 0.1 mm size)which is assigned 

as a CT number(also called hounsfield unit..represent density i.e. the 

absorption characteristic of that particular volume of tissue in the 

patient)..it may range from -1000(for the air)-to zero(for water)- 

+1000(for bone). 

*CT has become usefull for: 

 The diagnosis of diseases of the salivary glands and TMJ. 

 CT allows the reconstruction of the cross-sectional images of the 

entire maxilla or mandible or both from a single imaging 

procedure,this can be applied to craniofacial reconstructive 

surgery(treatment of congenital or acquired deformities). 

 Evaluation of benign or malignant tumours of the maxillofacial 

complex. 

MRI(Magnetic Resonance Imaging): 
       Employ radiowaves &magnetic fields..  

      The patient is placed in a magnet, the relatively strong external 

magnetic field(about 1.5 Tesla…1 tesla=10.00 the earth's magnetic 

field), induces the nuclei of many atoms in the body(mainly hydrogen 

atoms)to align themselves with the magnetic field. 
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Then the radiowaves are sent in (Pulsed rf energy is normally used in an MR 

experiment. The time between pulses allows the protons to give up the absorbed 

energy (relaxation) so that absorption can reoccur.)..the transmitter is turned 

off. .the patient re-emits radiowaves, which are received and used for image 

reconstruction 

 (It’s the nuclei of hydrogen atoms in water and fat which absorb and emit the 

radiofrequency (RF) energy). 

    The nuclei on receiving the radiowaves, will develop 2 energy states.. spin-up(in 

the direction of the magnetic field)&spin-down(in the opposite direction). 

    The combined effect of these two energy states is a weak net magnetic 

 moment in the direction of the field. 

    when the RF transmitter is turned off, relaxation occur to return to their 

equilibrium  by the transfer of energy from the spinned nuclei into: 

     * the surrounding soft-tissues(spin-lattice relaxation),its time constant 

 is represented by T1(spin-lattice relaxation time) . 
    *relaxation may occur also by the transfer of energy to adjacent nuclei, 

its time constant is represented by T2(spin-spin relaxation time).. 

 
MRI has several advantages over other diagnostic imaging procedures 

(e.g. CT): 

 Best resolution of soft-tissues. 

 No ionization radiation. 

 Direct multiplanar imaging is possible. 

Disadvantages: 

 Relatively long imaging times. 
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 Potential hazards imposed by the presence of ferromagnetic metals 

in the vicinity of the imaging magnet(e.g. cardiac pacemakers,some 

cerebral aneurysm clips,…). 

 Some patients suffer from claustrophobia when positioned in MRI 

machine. 

*MRI has excellent soft-tissue contrast used in  the evaluation of 

TMJ,salivary glands.localizing orofacial lesions. 

 

Points of differentiation between CT & MRI: 

Main points CT(computed 

tomography) 

MRI(magnetic 

resonance) 
Main component X-ray tube(100-140 KV) Magnet(0.064-2.0 T) 

Tunnel length 60-90 cm 180-260 cm 

Biological hazard Radiation Not known 

Contrast media 

used 

Iodine-based contrast 

media(urografin,omnipaque) 

Para-magnetic contrast 

media (shortened T1) 

(gadolinium DTPA…) 

Soft-tissue contrast 7% 500% 

Examination time Could be 1 minute 5-30 minutes 

 
 

Ultrasonography(US): 

   The phenomenon perceived as sound is the result of periodic change in the 

pressure of air against the ear drum.the periodicity of changes lies anywhere 

between 1500 and 20,000 cycles per second(hertz=Hz)by definition,ultrasound 

has a periodicity greater than 20 KHz.thus its distinguished from other 

mechanical waveforms simply by having a vibratory frequency greater than the 

audible range.US uses vibratory frequencies in the range of 1-20 MHz.scanners 

used for US generate electrical impulses that are converted into ultra-high 

frequency sound waves by a transducer,a device that can convert one form of 

energy into other (in this case electric energy into sonic energy).The most 

important component of the transducer is a thin piezoelectric crystal or 

material made up of a great number of dipoles arranged in a geometric 

pattern.a dipole may be thought of as a distorded molecule that appears to have 

a positive charge on one end and a negative charge on the other.currently,the 

most widely used piezoelectric material is lead zirconate titanate(PZT).the 
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electrical impulse generated by the scanner causes the dipoles in the crystal to 

align themselves with the electrical field and thus suddenly change the crystal's 

thickness.this abrupt change begins a series of vibrations that produce the 

sound waves that are transmitted into the tissues being examined. As the US 

beam passes through or interact with tissues of different acaustic impedance, its 

attenuated by a combination of absorption,reflection ,refraction and 

diffusion..sonic waves that are reflected back (echoed)toward the transducer 

cause a change in the thickness of the piezoelectric crystal,which in turn 

produces an electrical signal that is implified ,processed, and ultimately 

displayed as an image on a monitor .in this system the transducer serves as 

both  a transmitter and receiver.current techniques permit echoes to be 

processed at a sufficiently rapid rate to allow perception of motion;this is 

referred to as real-time imaging. 

In contrast to x-ray imaging,in which the image is produced by 

transmitted radiation,the reflected portion of the beam produces the 

image in US.the fraction of beam that is reflected back to the transducer 

depends on the acoustic impedence of the tissue,which is a product of its 

density(and thus the velocity of sound through it)and the beam's angle of 

incidence.because of its acoustic impedance, a tissue has a characteristic 

internal echo pattern.consequently,not only can change in echo patterns 

delineate different tissues,but they also can be correlated with pathologic 

changes in a tissue.interpretation of sonograms,therefore,relies on 

knowledge of both the physical properties of US & the anatomy of the 

tissues being examined.   
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