
Complementary

imaging techniques



Ultrasound

• Piezoelectric effect:

In certain crystals under pressure a voltage difference develops on the crystal’s

opposite surfaces.This phenomenon called piezoelectric effect. This phenomenon is 

used during ultrasonography, when the ultrasound induces an electric sign inside the

piezoelectric crystal. 



Ultrasound

• The ultrasonogram is generated by that the ultrasound beam scans one slice of the

body. In every scanning line we eject one pulse into the body, and if there is a 

structure what reflect the pulse, the pulses producing echos. The tranducer converts

the reflected echos to electrical impulses. 



Ultrasound

• The ultrasonogram made from the processing of electrical impulses. The designation

of the echo-forming structures location formed by two factors: 1) the depth or

distance of the reflecting structure is calculated on the elapsed time between

emission and reception 2) The structure’s horizontal or lateral dimension provided by

the knowledge of the adjacent echos location.The returning echos amplitude

represents the reflection’s strength.



Ultrasound

• Fluid:

the most of the fluids have a characteristic appearance on the

conventional ultrasonogram because the fluids causes a poor

reflection. The fluids are homogenous because there is no such

large structures inside them what can make a detectable echo. So

the body’s internal effusions like bladders or cysts appear as a dark

area on the ultrasonogram. 



Ultrasound

• Indication:

- abscesses

- metastases

- salivary glands

tests

- sialolithiasis

- soft tissue cysts

- differential

diagnosis of neck

swellings



Computer Tomography

• 1967: Godfrey Hounsfield got a Nobel-Prize for the

idea.

• 1972: The first commercial CT



CT

• A CT scan is a medical imaging procedure which

generates a three-dimensional volume of the inside of 

the object from a small series of two-

dimensional radiographic images taken around a 

single axis of rotation, allowing the user to see inside the 

object without cutting.

• CT produces data that can be manipulated in order to 

demonstrate various bodily structures based on their 

ability to absorb the X-ray beam.



CT

• X-ray source (T)

• X-ray detectors (D)

• X-ray rays (X)

• Rotation mount(R)



CT

• Indications:

- Fracture

- Malignant, benignant tumor

- Cysts

- Pansinusitis

- Blow-out fracture

- Impaction, retention or ectopy of the teeth.

- In special cases of inflammation (orbit abscess)

- Sialolithiasis

- Bone augmentation

- Positioning/location of n. alveolaris inferior



CT

• Conventional CT+3D 

reconstruction:



CT

• Conventional CT



CBCT – Cone Beam CT

• CBCT is the golden standard of todays dental

radiographical examination.

• While working it rotates around the head of the

patient making around 600 images, and from those it

produces a 3D picture. 



CBCT

• Indications:

• Maxillary and mandibular cysts

• Position of the inferior alveolar nerve

• Dental implantation planning

• Detailed examination of the maxillary sinus

• Differential diagnosis of dental pain of unknown origin

• Jaw trauma

• Endodontia



Pozitron Emission Tomography

• Positron emission tomography (PET) is an imaging technique that uses 

radioactive substances to visualize and measure metabolic processes in the 

body for example blood flow, regional chemical composition, and absorption.

• Different tracers are used for various imaging purposes, depending on the target 

process within the body. Fluorodeoxyglucose (FDG) is 

an analogue of glucose and the most commonly used tracer molecule for PET. 

The concentrations of imaged FDG tracer indicate tissue metabolic activity as it 

corresponds to the regional glucose uptake. FDG is used to explore the 

possibility of cancer spreading to other body sites.



PET

• Alone it gives not much

anatomical information, 

so it is usually

combined with CT or

MRI.

• Indication

- scan for primer tumor 

- neck metastases

- inflammations



Single Photon Emission Computed 

Tomography

• Single-photon emission computed tomography (SPECT) is a nuclear 

medicine tomographic imaging technique using gamma rays. The technique needs 

delivery of a gamma-emitting radioisotope (a radionuclide or radiofarmakon) into the 

patient, normally through injection into the bloodstream. Generally 180° (heart tests) 

or 360° projection provides information to the standard two-dimensional imaging. In 

the SPECT machines usually 2 or 3 collimated scintillation camera can be found

which turn around the patient's body part to be examined. Instead of just "taking a 

picture of anatomical structures", a SPECT scan monitors level of biological activity at 

each place in the 3-D region analyzed.



SPECT

• Indication:

- scan for primer tumor 

- metastases

- inflammation



Bone scintigraphy

• One of the most commonly used static scintigraphy. 

• The most sensitive imaging process to detect the bone

metastasis of malignant tumors

• It is advised to use as a screening test after the

operation of breast and prostate cancer in asymptomatic

case too. It is useful to repeat several times in the

patient’s follow-up.  



Bone scintigraphy

• Pharmacon: [Tc-99m] diphosphonates (MDP, HEDP)

• Used phenomenon: blood supply and osteoblast activity.

• The time of imaging: 2 - 3 hours after the injection.

• Convetional gamma camera makes series of individual pictures from

front view and back view

- from the bones of the skull and body 

- from the extremities if possible or neccessary . 

• If the whole body camera is available we can make continuous

pictures of the full body from front and back view



Bone scintigarphy

• Increased activity in case of tumor, osteomyelitis, 

metastasis and at the place of the fracture (The majority 

of lytic metastases can be detected in the result of an 

increased osteoblastic activity in the surrounding bone 

reparative process .)



Bone scintigarphy

• Indication:

• Scan and follow-up metastases:  (primarily: breast-, 

prostate-, lung cancer) 

• In case of malignant bone tumor: detection of the

multiplicity and follow-up the therapy

• Benign processes:

- osteomyelitis: detection and isolation

- fractures detection

- aseptic necrosis

- joint prostheses: loosening, inflammation

• Metabolic bone desease detection. 



Magnetic Resonance Imaging

• The patiens is inserted into a homogeneous magnetic field. 

The field tilts the axis of the protons in the Hydrogen atoms. 

While scanning they are „hit” with extra energy, and when the

protons try to tilt themselves back to their original state they

produce energy. The machine can detect this reflected energy

and it can reconstruct a 3D picture from it.



MRI

• There is no noxious ionisation effect like CT imaging

• High contrast.

• Soft tissue structures can be excellently observed



MRI

• Indications:

- Soft tissue tumors

- Soft tissue cysts

- TMJ (discus, ligaments)
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