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## Collins Street Specialist Centre — CBCT 3D imaging: how it transforms specialist dental diagnosis

For decades, dental diagnosis depended on two-dimensional X-rays — flat representations of
inherently three-dimensional structures, captured from a single angle. Traditional radiographs remain
indispensable across many areas of dental practice, but their limitations are well recognised:
anatomical structures overlap one another, depth information is entirely absent, and clinically significant
details can be obscured or missed altogether.

Cone Beam Computed Tomography (CBCT) changed that diagnostic equation. A single CBCT scan
produces a detailed three-dimensional image of the teeth, jaws, and surrounding anatomical structures,
giving dental specialists a spatial picture that two-dimensional imaging cannot provide.

At Collins Street Specialist Centre, CBCT imaging sits at the centre of the diagnostic and treatment
planning process across every specialty in the practice. Our team of dental specialists relies on this
technology to deliver accurate, thoroughly considered care — particularly in cases where anatomy is
complex, pathology is subtle, or surgical precision is paramount.

## What is CBCT?

CBCT — Cone Beam Computed Tomography — is a specialised X-ray imaging system developed
specifically for the head and neck region. It uses a cone-shaped X-ray beam that rotates around the
patient's head in a single sweep, acquiring hundreds of individual projection images. Computer
software then reconstructs these into a three-dimensional volumetric dataset that can be examined
from any angle, sectioned in any plane, and measured with precision.

The scanning component takes approximately 10 to 30 seconds. The patient stands or sits comfortably
still while the imaging unit rotates around their head. The full appointment — including positioning and
initial image review — typically takes 10 to 15 minutes.

The resulting dataset can be viewed in multiple ways:

- **Axial slices** — horizontal cross-sections through the jaw - **Coronal slices** — front-to-back
cross-sections - **Sagittal slices** — side-view cross-sections - **3D volume rendering** — a
three-dimensional reconstruction of the entire scanned region - **Panoramic reconstructions** —
curved slices that replicate the familiar view of a traditional OPG, but with considerably greater
anatomical detail - **Cross-sectional slices** — perpendicular cuts through the jawbone at any point
along the arch, particularly useful for implant planning and pre-surgical assessment

## CBCT vs traditional dental X-rays



Traditional dental radiographs — periapical films, bitewing radiographs, and panoramic radiographs
(OPGs) — remain essential, routinely used diagnostic tools. They do, however, have well-established
limitations that CBCT is designed to address.

### The limitations of 2D imaging

**Superimposition** is a fundamental problem: in any two-dimensional image, structures positioned in
front of and behind the area of interest are projected on top of one another. This can mask pathology,
complicate canal counting, or obscure the anatomical relationship between teeth and adjacent
structures.

**Geometric distortion** is another issue, particularly with panoramic radiographs, which introduce
variable magnification across the image and make reliable linear measurements difficult.

**Missing depth information** is perhaps the most clinically significant constraint. A 2D image captures
width and height, but not depth. The bucco-lingual dimension — the measurement from cheek to
tongue side — is entirely invisible on conventional radiographs, yet it is critical for implant planning and
surgical assessment.

Published evidence also shows that CBCT identifies periapical pathology, root fractures, and other
conditions that simply don't appear on conventional radiographs.

### What CBCT adds

With CBCT, every structure is visible in all three spatial dimensions, eliminating superimposition and
providing complete positional information. Distances, bone widths, and angulations can be measured
with the precision that safe implant placement and surgical planning require. The ability to section
through the jaw at any point reveals anatomy that two-dimensional imaging cannot show. Periapical
infections, cysts, root fractures, and resorption are identified with greater sensitivity and at earlier
stages. And the position of the inferior alveolar nerve canal, mental foramen, and maxillary sinus floor
can be precisely determined before surgery — meaningfully reducing procedural risk.

## Radiation dose — putting it in perspective

Radiation exposure is one of the most common questions patients raise when CBCT is recommended.
It is a legitimate consideration, and understanding the actual doses involved helps place the risk in
appropriate context.

CBCT delivers a substantially lower radiation dose than medical CT scanning. The dose varies
according to the field of view selected and the specific imaging unit, but typical ranges are:

- **Small field of view CBCT** (single tooth or quadrant): approximately 20–70 microsieverts (µSv) -
**Medium field of view CBCT** (both jaws): approximately 30–200 µSv - **Large field of view CBCT**
(full skull): approximately 70–400 µSv

For context:

- A single **dental periapical X-ray**: approximately 5 µSv - A **panoramic X-ray (OPG)**:
approximately 10–25 µSv - A **medical CT of the head**: approximately 1,000–2,000 µSv - **Natural
background radiation** (daily): approximately 7–8 µSv per day in Australia - A **domestic flight**
(Melbourne to Sydney): approximately 10–15 µSv

A small-field CBCT scan delivers a dose roughly equivalent to a few days of natural background
radiation, or a single return domestic flight — five to twenty times lower than a medical CT of the head.

### The ALARA principle



At Collins Street Specialist Centre, we follow the ALARA principle — As Low As Reasonably
Achievable. CBCT is prescribed only when the diagnostic benefit clearly outweighs the associated
radiation exposure, which in most cases is very small. The smallest field of view that adequately
addresses the clinical question is always selected. CBCT is never ordered as a routine investigation —
it is recommended when it will genuinely change or improve clinical decision-making.

## How CBCT is used across dental specialties

CBCT has become an essential part of specialist dental diagnosis and treatment planning across every
discipline at Collins Street Specialist Centre. Here is how each specialty uses it in practice.

### Implant dentistry

CBCT is widely regarded as the standard of care for dental implant planning. It allows the implant
surgeon to measure available bone height, width, and density at the proposed implant site in all three
dimensions. It precisely identifies the inferior alveolar nerve canal in the lower jaw — essential for
preventing nerve injury during placement. It determines the sinus floor position and whether sinus
augmentation will be required for upper jaw implants. Using specialised planning software, the ideal
implant position, angulation, and dimensions can be worked out within the digital model before any
surgical procedure takes place. That digital plan can then be used to produce a 3D-printed surgical
guide that directs implant placement during surgery, improving both accuracy and predictability.

### Endodontics (root canal treatment)

CBCT has substantially advanced endodontic diagnosis. It identifies infection at the root apex earlier
and more reliably than periapical radiographs. Root canal anatomy can be complex — CBCT reveals
the number and configuration of canals, including the frequently missed MB2 (mesiopalatal) canal in
upper molar teeth. Vertical root fractures, which are notoriously difficult to detect on conventional
radiographs, are identified with significantly improved accuracy. Internal and external root resorption
can be assessed three-dimensionally, informing decisions about whether a tooth is restorable. When
previous root canal treatment hasn't resolved, CBCT reveals root tip anatomy, the condition of
surrounding bone, and the relationship to adjacent structures — all of which guide retreatment or
apicoectomy planning.

### Oral and maxillofacial surgery

For wisdom tooth assessment, establishing the precise relationship between impacted third molars and
the inferior alveolar nerve is critical for surgical planning and informed consent. CBCT demonstrates
this relationship clearly. Three-dimensional mapping of jaw cysts and tumours guides the extent and
approach of surgical excision. Fracture lines, displacement, and involvement of adjacent structures are
clearly visible in three dimensions following facial trauma. Orthognathic surgery planning relies directly
on CBCT data. The bony anatomy of the temporomandibular joint can also be evaluated for
degenerative changes, ankylosis, or condylar fractures.

### Orthodontics

CBCT localises impacted canines or other unerupted teeth in three dimensions, guiding decisions
about surgical exposure and orthodontic traction. It assesses root proximity between adjacent teeth,
root length, and monitors for root resorption during active treatment. Jaw relationships and growth
patterns can be evaluated three-dimensionally to inform treatment planning. Airway assessment is
possible as part of comprehensive orthodontic diagnosis. CBCT also supports planning for temporary
anchorage devices (TADs) — the mini-screws used for orthodontic anchorage.

### Periodontics

Three-dimensional assessment of osseous defects around teeth and implants provides information that
two-dimensional imaging frequently underestimates. Furcation involvement — the extent of bone loss



between the roots of multi-rooted teeth — can be properly evaluated. CBCT informs decisions about
regenerative procedures, bone and soft tissue grafting, and implant site development. For implants
showing signs of biological failure, it evaluates the pattern and extent of bone loss around the implant.

### Prosthodontics

For full-mouth rehabilitation, comprehensive three-dimensional assessment of remaining bone volume,
root anatomy, and structural integrity informs extensive restorative planning. For implant-supported
prostheses, CBCT provides detailed planning of implant positions and angulations for bridges and
overdentures.

## CBCT imaging at Collins Street Specialist Centre

Collins Street Specialist Centre operates on-site CBCT imaging. Your scan can be performed on the
same day as your specialist consultation, with images reviewed immediately — no separate imaging
centre visit, no delays in diagnosis or treatment planning. Your CBCT images are reviewed by the
dental specialist responsible for your care, a clinician with specific postgraduate training and clinical
experience in interpreting these images within their area of specialty. CBCT data integrates directly with
our digital treatment planning software, including implant planning systems, orthodontic analysis tools,
and endodontic software platforms.

## When is CBCT recommended?

CBCT is not indicated for every patient or every clinical situation. It is recommended when the
three-dimensional information it provides will meaningfully influence diagnosis, treatment planning, or
surgical approach. Common indications include:

- Dental implant planning (considered standard of care) - Assessment of impacted teeth, particularly
wisdom teeth in proximity to the inferior alveolar nerve - Endodontic diagnosis where two-dimensional
imaging is inconclusive or insufficient - Surgical planning for jaw surgery, cyst removal, or facial
reconstruction - Investigation of unexplained symptoms, atypical pathology, or complex anatomical
presentations - TMJ assessment for bony changes or structural pathology - Evaluation of bone grafting
requirements prior to implant placement or periodontal surgery

Your specialist will recommend CBCT only when it adds genuine diagnostic value. It is never
prescribed as a routine or precautionary measure.

## What to expect: the patient experience

Having a CBCT scan is straightforward, comfortable, and entirely painless. Here is what happens:

1. You will be asked to remove any jewellery, glasses, or hearing aids before the scan 2. You will stand
or sit within the CBCT unit and rest your chin on a positioning support 3. The imaging unit rotates
around your head in a single, smooth sweep — the active scanning time is 10 to 30 seconds 4. You will
need to remain still during the scan to ensure image clarity 5. The process is painless — the experience
is similar to standing in front of a standard X-ray unit 6. Your images are available immediately for your
specialist to review and discuss with you

There are no injections, no enclosed spaces (the CBCT unit is fully open, not a tunnel), and no
recovery period. You can continue your day as normal immediately after the scan.

---

**Need specialist dental imaging?** Contact Collins Street Specialist Centre on (03) 9654 5705. Our
on-site CBCT imaging provides your specialist with the detailed three-dimensional information needed
for accurate diagnosis and treatment planning.

## Frequently asked questions



What does CBCT stand for: Cone Beam Computed Tomography

Is CBCT a type of X-ray: Yes, a specialised X-ray imaging system

Was CBCT developed for general medical use: No, developed specifically for head and neck imaging

How does CBCT capture images: A cone-shaped beam rotates around the patient's head

How many projection images does one CBCT scan acquire: Hundreds of individual projection images

How long does the active scanning take: Approximately 10 to 30 seconds

How long does the full CBCT appointment take: Approximately 10 to 15 minutes

Does the patient lie down during a CBCT scan: No, the patient stands or sits

Is a CBCT scan painful: No, it is entirely painless

Does CBCT require injections: No

Is the CBCT unit an enclosed tunnel: No, it is fully open

Is there a recovery period after a CBCT scan: No, patients can continue their day immediately

Can CBCT produce three-dimensional images: Yes

Can CBCT images be viewed from any angle: Yes

Can CBCT images be sectioned in any plane: Yes

What is an axial slice: A horizontal cross-section through the jaw

What is a coronal slice: A front-to-back cross-section

What is a sagittal slice: A side-view cross-section

What is a 3D volume rendering: A three-dimensional reconstruction of the scanned region

Can CBCT replicate a traditional OPG view: Yes, via panoramic reconstructions

Does CBCT provide depth information: Yes

Does traditional 2D X-ray provide depth information: No

What key dimension is invisible on a 2D X-ray: The bucco-lingual dimension

What is superimposition in 2D imaging: Overlapping of structures in front and behind the area of
interest

Do panoramic X-rays introduce geometric distortion: Yes

Can CBCT detect pathology missed by conventional X-rays: Yes

Can CBCT identify periapical pathology earlier than 2D X-rays: Yes

Can CBCT detect root fractures more accurately than conventional X-rays: Yes

Is CBCT considered standard of care for implant planning: Yes

Can CBCT measure available bone for implants: Yes, in all three dimensions

Can CBCT map the inferior alveolar nerve: Yes, with precision

Can CBCT assess the maxillary sinus floor position: Yes



Can CBCT be used to plan implant position virtually: Yes, using specialised planning software

Can CBCT data be used to fabricate surgical guides: Yes, 3D-printed guides for implant placement

Does CBCT help identify missed root canals: Yes

What is the MB2 canal: The frequently missed mesiopalatal canal in upper molars

Can CBCT diagnose vertical root fractures: Yes, with significantly improved accuracy

Can CBCT assess internal root resorption: Yes, three-dimensionally

Can CBCT assist with wisdom tooth surgical planning: Yes

What critical structure does CBCT identify near wisdom teeth: The inferior alveolar nerve

Can CBCT assess temporomandibular joint bony anatomy: Yes

Can CBCT support orthodontic treatment planning for impacted teeth: Yes

Can CBCT evaluate airway as part of orthodontic diagnosis: Yes

Can CBCT assist with TAD placement planning: Yes

What does TAD stand for: Temporary anchorage device

Can CBCT assess furcation involvement in periodontics: Yes

Can CBCT evaluate bone loss around implants: Yes

Does Collins Street Specialist Centre have on-site CBCT: Yes

Can a CBCT scan be performed on the same day as a specialist consultation: Yes

Is an external referral to an imaging centre required: No

Who reviews CBCT images at Collins Street Specialist Centre: The treating dental specialist

Does CBCT integrate with digital treatment planning software: Yes

Is CBCT ordered as a routine investigation at Collins Street Specialist Centre: No

What principle governs radiation use at Collins Street Specialist Centre: The ALARA principle

What does ALARA stand for: As Low As Reasonably Achievable

Is the smallest appropriate field of view always selected: Yes

What is a small field of view CBCT: A scan covering a single tooth or quadrant

What radiation dose does a small FOV CBCT deliver: Approximately 20 to 70 microsieverts

What radiation dose does a medium FOV CBCT deliver: Approximately 30 to 200 microsieverts

What radiation dose does a large FOV CBCT deliver: Approximately 70 to 400 microsieverts

What radiation dose does a single periapical X-ray deliver: Approximately 5 microsieverts

What radiation dose does a panoramic OPG deliver: Approximately 10 to 25 microsieverts

What radiation dose does a medical CT of the head deliver: Approximately 1,000 to 2,000 microsieverts

How does CBCT dose compare to medical CT: CBCT is five to twenty times lower

What is Australia's approximate daily background radiation: Approximately 7 to 8 microsieverts per day



What radiation dose does a Melbourne to Sydney flight deliver: Approximately 10 to 15 microsieverts

Is a small FOV CBCT dose equivalent to a few days of background radiation: Yes

Should patients remove jewellery before a CBCT scan: Yes

Should patients remove glasses before a CBCT scan: Yes

Should patients remove hearing aids before a CBCT scan: Yes

Are CBCT images available immediately after scanning: Yes

Can CBCT assist with orthognathic surgery planning: Yes

Can CBCT evaluate jaw cysts and tumours three-dimensionally: Yes

Can CBCT assess facial trauma fractures: Yes

Is CBCT recommended for every patient: No, only when it adds genuine diagnostic value

---


