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Computed tomography (CT) is today commonly used
in imaging of the maxillofacial area. Conventional CT
examinations are usually performed in medical X-ray
departments. However, a relatively new technique
named cone-beam computed tomography (CBCT)

or digital volume tomography (DVT) has now also
become available for dental purposes. The advan-
tage with this technique is a lower radiation dose
compared to conventional CT. Common examples
when DVT is used are: for diagnosing the position

of impacted canines and suspected root resorption
of the adjacent lateral incisor, preoperative planning
of implant treatment and examination of periapical
areas when intraoral radiography has given uncertain
information. Conventional CT is used for examination
of larger areas in diagnosing e.g. facial anomalies, ex-

tensive traumata and tumours.
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omputed tomography (CT) is today frequently

used in imaging of the oral and maxillofacial

region. All radiological examinations must be

based on clinical information and relevant clinical ques-

tions that should be answered. A useful investigation is

one in which the result — positive or negative — will alter

patient management or add confidence to the clinician’s

diagnosis (1). This is especially important regarding CT

because the examination is expensive and might give very

high radiation doses to the patient. CT has the advantage

over other radiographic techniques in that it has an inher-

ent high-contrast resolution and tissues that differ in physi-
cal density by less than 1 % can be distinguished.

CT is a digital technique providing images of thin slices
with variable thickness. The technique was described in
1972 by Allan McLeod Cormack and Godfrey Newbold
Hounsfield, an invention for which they received the Nobel
Prize in 1979. Hounsfield constructed a machine where
the X-ray tube rotated around the patient and a thin slice
(8 mm) of the patient was scanned. In the first generation
of CT machines the image reconstruction time was around
30 minutes per slice. Today CT machines are available that
scan more than 100 mm/s with the images appearing on
the monitor almost instantaneously. By simultaneously
scanning several slices of the body (multislice CT), the
scan time can be reduced significantly and the smallest
details (resolution around 0.3 mm) can be imaged within
short scan times. Multislice CT machines are common in
medical radiology departments; the slice thickness is
usually less than 1 mm by use of very small X-ray detec-
tors and a fan-shaped X-ray beam transmitted through the
patient.

Apart from the types of CT machines now described,
digital volume tomography (DVT) has now become availa-
ble for maxillofacial imaging. In contrast to conventional
CT, where slices are scanned DVT produces an image volu-
me from a large number of conventional x-ray images.
From this volume, slices of different thicknesses can be
reconstructed in any plane. One advantage with DVT over
conventional CT is the lower radiation dose. The scan time
is relatively short (around 20 seconds) and the geometric
resolution is high for some machines (3 line pairs/mm in
Accuitomo F17®, J.Morita Co, Kyoto, Japan). Most machi-
nes have the appearance of a panoramic machine and the
software is usually adapted to maxillofacial imaging.

Inboth DVT and conventional CT artefacts are produced,
which can create problems in the reconstruction and inter-
pretation of the images. The most common artefact in the
maxillofacial region is produced by metal objects and it is
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important to try to avoid exposing metal fillings and
crowns. Fig. 1a shows an example of metal artefacts from a
post in conventional CT and Fig. 1b from root-filling mate-
rial in DVT.

Radiation dose

The Swedish Radiation Protection Authority in 2002 reported
that CT is used in about 7 % of all radiological examinations
in Sweden, but gives one third of the total dose to the popu-
lation. Its use is rapidly increasing (2). The radiation dose for
DVT can be considerably lower than that from conventional
CT ). The effective dose from DVT examinations varies
substantially, depending on the device, imaging field and
selected technique factors (4). When conventional CT is used
low-dose protocols are now recommended whenever possi-
ble. A low-dose CT examination of the paranasal sinuses, for
example, gives a dose similar to that from a conventional,
digital radiographic examination but with substantially
better diagnostic quality (5).

Cone beam computed tomography or digital volume
tomography
Since this method was first introduced for imaging of the

jaws in the late 1990s, several machines have been
constructed by many manufacturers around the world.
This can be seen as reflecting a need of more accurate
imaging of the often anatomically complex structures for
the jaws where, in conventional imaging, structures outside
the region of interest often become superimposed on the
latter, making diagnosis difficult. It also may be seen as a
need of a less expensive and, not least, less dose requiring
technique than conventional CT.

With the very rapid development of DVT machines it is
hard to know exactly how many of these are currently on
the market. Suffice it to say that the variation among them
in many important aspects is greater than that between
conventional CT machines. They vary, e.g. in regard to: the
size of the volume that can be examined; the size of the
elements that make up the volume (the volume elements —
or voxels); the thickness of the slices that can be obtained;
how the positioning of the volume is achieved; spatial and
contrast resolution; image quality; radiation doses; image
capturing technique and whether the patient is examined
in a sitting, standing or supine position. Some of these
differences probably depend on whether manufacturers

considered their machines a substitute for conventional

Fig. 1A. Metal streaking artefacts in conventional CT from a post. B: A dark band is seen along the root-filling. The band is pro-

duced by an artefact and it is not depending on an inadequate root-filling.

Fig. 1A. Metallartefakter vid konventionell datortomografi orsakade av ett guldstift i tand 22. B: Vid volymtomografi av en overkdiksincisiv ses en
mork linje langs med rotfyllningen. Detta dr en artefakt och den beror inte pa att rotfyllningen dr otqt.
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Computed tomography in oral and maxillofacial radiology

CT for certain diagnostic tasks, a complement to it, or a
combination of both. For some diagnostic tasks in the head
and neck region, requiring good resolution of soft tissues,
as in the diagnosis of malignant tumours and when
examining the severely traumatized patient, conventional
CT is still the method of choice. In a radiology department,
DVT can thus be considered a complement to conventional
CT. However, many tasks that previously could only be
managed by CT can now be handled by means of DVT,
often with better results. Other tasks, for which one rarely
contemplated the use of CT, due to both higher radiation
doses and costs as well as less satisfactory results, can now
be handled by DVT.

The potential buyer of a DVT equipment thus has to
contemplate what diagnostic problems one wants to solve
with the aid of such a device and what is required of it in
order to achieve sufficiently good results.

A common denominator for all DVT-machines is that a
cylindrical volume is examined. For most equipments the
size of the volume to be examined can be selected from a
number of possible ones. From the examined volume
slices are made in three perpendicular planes and, within
given limits, the thickness of the slices can be selected.
Generally seen, the radiation dose goes up with the size of
the examined volume, when the same exposure parame-
ters are used. However, there are major differences between
the machines used.

In our experience most diagnostic problems in the jaws
can be solved by the use of rather small volumes. Larger
volumes than 8 cm x 8 cm are rarely needed, and when
they are, the examinations can be made with a medical CT
unit. When the information required concerns hard tissues
only, the use of a low-dose-protocol can yield doses on a
par with those from a DVT examination. When detailed
soft tissue information is required medical CT examina-
tions must be used.

DVT examinations are mainly used for: pre-implant
planning purposes (Figs. 2 and 3) and for post-operative
examinations when problems have arisen (Fig. 4); assess-
ment of pain in the jaws, and presurgical assessment of
endodontically treated teeth with remaining problems
(Fig. 5); determination of anatomy and position of non-
erupted teeth and their influence on neighbouring tooth
structures (Figs. 6-8). Other applications are assessments of
dento-alveolar  traumata, temporomandibular joint
problems, cystic lesions, and tumours. In short, it is suit-
able for all types of problems for which three-dimensional
information is of the essence.
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Fig. 2. Preoperative radiographs of a patient with missing

upper lateral incisors. In the cross-sectional view (lower
right image) of the left lateral incisor region very accurate
measurements of height and width of the alveolar bone can
be made. In the frontal view the inclination of the roots of
neighbouring teeth can be assessed and their apical and
marginal conditions evaluated.

Fig. 2. Preoperativa volymtomografibilder av en patient som saknar
2:0rna i overkiken (oversta bilden axialsnitt). I tvirsnittsbilden
(nedre higra bilden) av regio 22 kan noggranna mdtningar av hojd
och bredd av alveolarutskottet utforas infor implantatbehandling. 1
den frontala bilden (nedre vinstra bilden) kan vinklingen av grann-
tiandernas rotter bestammas och savil periapikala som marginala
fordndringar kan virderas.

Conventional computed tomography
Trauma

CT is the imaging modality of choice for extensive maxil-
lofacial trauma cases (6). Postoperative CT examination is
needed when the extreme precision of reconstruction has
to be confirmed, for example in reconstructions of the
orbitae. Thin sections in the axial plane, parallel to the
Frankfurt Horizontal (FH), are taken. Coronal reforma-
tions, orthogonal to the FH plane, are nearly routinely
made. Sagittal reconstructions, parallel to the optic nerve,
are used when orbital floor fractures are suspected. Images
are reconstructed using both soft tissue and bone algo-
rithms and viewed using both soft tissue and bone window-
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ing (6). In particular, fractures of the orbital region (Fig. 9)
must be evaluated with a soft tissue window and for that
reason DVT examinations are not suitable. Three-dimen-
sional (3D) images help to visualize the fractures (Fig. 10).

CT studies are rarely used to evaluate isolated mandibu-
lar fractures. However, CT is of value in the evaluation of
complex mandibular — including condylar — fractures (7).
DVT should be considered an alternative imaging method.
Maxillofacial fractures are often associated with dento-
alveolar fractures that should be observed in the CT
examination. This is, however, not a method of choice for
isolated dento-alveolar traumata. Trauma of the head and
the cervical spine often co-exist with large maxillofacial
fractures. For that reason, where multi-trauma or high
energy trauma patients are concerned, CT examination of
the head and the cervical spine should be performed to
find out neurosurgically significant lesions.

Tumours, cysts and bone abnormalities

Malignant tumours - In the oral cavity squamous cell carci-
noma (SCC) accounts for approximately 90 % of the malig-
nant tumours. Other malignancies include minor salivary
gland tumours, lymphomas, and a variety of other rare
tumours, including sarcomas. The primary purpose of

imaging these lesions is to detect their deep or submucosal
extent. In addition, local and distant metastases are evalu-
ated. Staging of primary malignancies of the oral cavity is
based on TNM (T = tumour size and its invasion to adja-
cent structures, N = local metastases and M = distant meta-
stases) system developed by the American Joint Commis-
sion on Cancer Staging (8).

At present, CT and magnetic resonance imaging (MRI) are
the most commonly used imaging techniques for oral cancer
evaluations (9). CT and MRI are used for treatment planning
and follow-up studies. CT and MRI allow for differentiation
of soft tissues and for assessment of the integrity of adjacent
bone. CT is very sensitive for detecting small areas of corti-
cal bone invasion (Fig. 11 a). MRI is better for evaluating the
extent of bone marrow invasion by the tumour. When peri-
neural tumour spread is suspected, for example with adeno-
cystic carcinoma, MRI is the imaging modality of choice.
Iodine contrast enhanced CT studies are used. The scanning
region comprises the base of the skull to the clavicle. Vascu-
lar regions of the SCC enhances more than the surrounding
tissues (Fig. 11 b). However, contrast enhancement of the
SCC is variable, including occasionally non-enhancing
necrotic parts of the tumour. Normal soft tissue planes are
distorted depending on the size of the tumour.

Fig. 3. In an axial view a curve can be drawn corresponding to the jaw curvature. Cross-sectional views are then obtained perpen-

dicular to the tangent to the curve. Here only cross-sectional radiographs, from the mental foramen to just mesial of 43, are shown.

Fig. 3. Ovre viinstra bilden visar ett axialsnitt av underkiken vid volymtomografi. En linje ritas motsvarande kékens kurvatur. I de nedre bilderna har

tvérsnittsbilder fran foramen mentale till tand 43 framstillts. Bilderna har rekonstruerats vinkelritt mot tangenten till kikens kurvatur.
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Computed tomography in oral and maxillofacial radiology

Fig. 4. Patient with pain after having received an implant.

The radiographs show a large lesion in the palatal part of
the alveolar bone with a thinning of the lower anterior bor-
der of the nasal cavity.

Fig. 4. Patient som har virk efter implantatbehandling i regio 21. Vo-
lymtomografibilderna visar en stor bendestruktion i den palatinala
delen av alveolarutskottet, med en uttunning av den nedre frimre
begrinsningen av ndskaviteten.

The size, shape, necrosis and extracapsular spread of the
lymph nodes are evaluated (Fig. 11 ¢). Assessment of inva-
sion of vital structures, i.e. common or internal carotid
artery, internal jugular vein, the skull base or thoracic
inlet, is also indicated. Som et al. have published an
imaging-based nodal classification for evaluation of neck
metastatic adenopathy (Level I-V) (10). Unfortunately there
are no definite size criteria to diagnose metastatic lymph
nodes. None of the currently available imaging techniques
are able to depict small tumour deposits inside lymph
nodes (11). For example ultrasound (US) examination
combined with fine needle aspiration (FNA) can be useful
for staging (12).

Imaging is an important part of follow-up. The same
imaging method is recommended to be used throughout
the follow-up, because the changes occurring after surgery
and radiotherapy are frequently extensive. Any new
lesions are easier to distinguish from changes occurring as
a result of treatment. Detailed history data on e.g. the time
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of surgery, reconstruction and radiotherapy are crucially
important for follow-up (13).

Benign (odontogenic) tumours, cysts, bone abnormalities — When
evaluating benign tumours, cysts and bone abnormalities
with CT, the benefits and disadvantages — radiation dose,
costs — of the examination must be carefully evaluated. The
use of DVT should be considered. When the visualisation
of the soft tissues is crucial, conventional CT, especially
with contrast enhancement is recommended. MRI is the
alternative imaging method. In addition MRI is better for
evaluation of the bone marrow abnormalities. The contrast-
enhanced images are considered to be useful for example
differentiating odontogenic cysts, which show rim enhance-
ment, from tumours consisting of solid components.

Fig. 5. In a patient with several episodes of unilateral maxil-

lary sinuitis, a DVT examination showed an almost complete-
ly filled right maxillary antrum and soft tissue swellings in
neighbouring ethmoidal cells. At the apical part of the upper
right second molar, a small lesion is seen at the apex of its pa-
latal root, which is fused with the disto-buccal root.

Fig. 5. Patient som har haft flera episoder med ensidig higersidig
maxillarsinuit. Volymtomografi visar en néstan helt utfylld sinus
maxillaris pd hioger sida och slemhinnesvullnader i nérliggande
ethmoidalceller. I den apikala delen av palatinala roten 17 ses en
liten bendestruktion (nedre hogra bilden). Palatinala och distobuc-
cala rotterna 17 dr sammanvixta.

TANDLEGEBLADET 2009 - 113 - NR. 2



Neck infections

Neck abscesses are not as common as in the past because of
the widespread use of antibiotics. However, dental infec-
tions have been reported as the most common cause of
neck abscesses (14). Salivary gland infections, including
stenosis or calculi within the salivary gland ductal systems,
upper respiratory infections, trauma or foreign bodies, may
be other causative factors. Clinical evaluation and conven-
tional X-rays i.e. panoramic and/or intraoral radiographs
usually solve the dental problem and curative treatment
can be given. In complicated cases the extent or reason for
the infection cannot be evaluated with these methods.

US is the imaging method of choice to evaluate small or
localised abscesses. Deeply located abscesses cannot be
evaluated with US and contrast enhanced CT examination
is indicated.

In CT images an abscess appears as a single or multilo-
culated low-density area, with or without gas collection. It
usually conforms to fascial spaces and demonstrates peri-
pheral rim enhancement in mature abscesses (Fig. 12).
Cutaneous and subcutaneous manifestations of infection
are typically present i.e. myositis, thickening of the overly-
ing skin, edematous fat and enhancement of the fascial
planes. CT has the advantage of better definition of the

dimensions and margins of the lesion compared to US. In
addition, airway narrowing can be better visualised with
CT. CT demonstrates also small calculi and integrity of the
bone cortex.

Treatment can be planned with the help of CT images. In
complicated cases CT examination is also useful for moni-
toring the effect of treatment.

Paranasal sinuses

CT has replaced plain film examinations almost totally in
the work-up for inflammatory sinus disease (15). Rhinitis
and sinusitis usually coexist and the correct terminology
for inflammatory sinus disease is rhinosinusitis (16). The
indication of imaging in rhinosinusitis is to confirm the
diagnosis, characterize the extent and localisation of the
disease and describe anatomical variants in order to select
patients that may benefit from sinus surgery (17). Functio-
nal endoscopic sinus surgery (FESS) is used to enlarge the
natural sinus ostia and passageways of the paranasal sinu-
ses. In cases of fungal sinusitis, mucocele, pyocele or
neoplasm MRI provides complementary information to
CT (17). Many systemic diseases e.g. Wegener’s granulo-
matosis, sarcoidosis, cystis fibrosis have sinonasal manife-
stations and can be evaluated with CT (18).

Fig. 6. A curve drawn along the longitudinal axis of a non-erupted lower molar provide cross-sectional images, perpendicular to

this curve, yielding detailed information about the relation between the roots of the tooth and the mandibular canal.

Fig. 6. Ovre viinstra bilden visar hur tvirsnitt lagts vid volymtomografi av den retinerade visdomstanden i regio 48. De undre bilderna visar

tvdrsnittsbilderna av regio 48 och de ger detaljerad information om relationen mellan rétterna och mandibularkanalen.
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Computed tomography in oral and maxillofacial radiology

Fig. 7. A non-erupted lower molar has caused extensive

resorption of the distal root of the adjacent second molar.

A volume-rendered image with some of the thinner, margi-
nal, bone digitally removed shows the position of the third

molar underneath the distal part of the crown of the second
molar.

Fig. 7. Volymtomografiundersokning av retinerad 38. 38 har orsakat
omfattande rotresorption av distala roten 37. Den nedre bilden dr
en 3-D regenererad bild som visar hur kronan 38 ligger under den
distala delen av kronan 37.

The use of alow-dose CT examination of paranasal sinu-
ses reduces the effective dose substantially compared to
the standard protocol (5).

Implant planning
CT is indicated for implant site assessment in anatomically
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difficult cases or when extensive implant treatment is
planned (19,20).

According to the preliminary lateral scout view, the
axial slices are orientated parallel to the inferior border of
the mandible for mandibular imaging and parallel to the
hard palate for maxillary imaging. CT software programs
for example DentaScan (General Electric, Milwaukee,
Wis.), 3-D Dental (Columbia Scientific Inc., Columbia, Md.)
and ToothPix (Cemax Inc., Fremont, Calif.) can reconstruct
desired views i.e. multiple panoramic and true cross-
sectional images of the jaws as similarly shown for DVT in
Fig. 3 2D).

In addition, bone quantity and quality, in the implanta-
tion area are evaluated in the CT scans. Classifications are
based upon jaw shape (degree of resorption), bone quality
(amount of compact bone) and bone density (22,23). Infor-
mation about the location of vital structures, such as
mandibular canal (24), mental foramen, incisive foramen,
maxillary sinuses and nasal cavity can be evaluated.

A plastic stent with radiopaque markers can be used to
help for identifying the exact place of the desired implant.
The same stent can be placed on the patient at the time of
surgery to act as a template for identifying the implant
sites. More sophisticated methods for a computed-based
transfer are navigation and stereolithographic drill guides.
Different soft wares for preoperative planning purposes
are available. To reduce radiation doses, low-dose CT
examinations are recommended in implant planning (25).
In addition DVT offers 3D imaging with a significantly
smaller effective dose than conventional CT.

Anomalies, stereolithography

Stereolithography (STL) is a method of organ-model-
production based on computed tomography scans which
enables the 3D representation of anatomical structures
(Fig. 13). Surfaces and internal structures of organs can be
produced by polymerization of UV-sensitive liquid resin
using a laser beam. Advantages of STL are the representa-
tion of complex anatomical structures, high accuracy, and
the option to sterilize the models for intraoperative use.
Accurate treatment planning is possible with the help of
this method. It improves postoperative results, decreases
risks and shortens the treatment time (26). Major indica-
tions for STL are reconstructive surgery, distraction osteo-
genesis and previously mentioned dental implantology. Its
use is recommended only in selected cases due to high
radiation dose and costs (27). Severe anomalies — congeni-
tal or acquired — are an indication for the CT examination
and the use of STL models.
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Temporomandibular joint (TM])

CT examinations of the TM] are suitable for the diagnosis
of bony abnormalities including fractures, dislocations,
arthritidis, ankylosis, neoplasia, and TM] implants. A
decade ago the authors of a position paper of the American
Academy of Oral and Maxillofacial Radiology recommend-
ed CT for the evaluation of foreign body giant cell reaction
to silicon or PTFE sheet implants, suspected tumours,
ankylosis and complex facial fractures (7). DVT appears to
be both a cost- and dose-effective alternative for conven-
tional CT when diagnosing e.g. erosion and osteophytes of
the TM] (28). Indeed, the diagnostic capabilities of the DVT
are not yet established.

Summary

Computed tomography (CT) is today frequently used in
imaging of the oral and maxillofacial region. Conventional
CT was introduced in 1972 and today CT machines are

used in all medical X-ray departments. Cone beam
computed tomography, also known as digital volume
tomography (DVT), was first introduced for imaging of the
jaws in the late 1990s. Several machines have been
constructed by many manufacturers around the world.
Conventional CT might give high radiation doses and one
advantage with DVT is that the radiation dose can be
reduced substantially. Conventional CT is used for exami-
nations of e.g. facial traumata and tumours, while DVT
often is used for examinations of the teeth and jaws.
Examples of examinations are preoperative planning of
implant treatment, examination of non-erupted teeth with
suspicion of resorption of adjacent roots and the temporo-
mandibular joint.

Svensk resumé
Datortomografi dr en undersokningsteknik som idag ofta

anvinds vid odontologiska rontgenundersokningar.

Fig. 8. The axial view of a DVT examination shows non-erupted canines and premolars, the latter in less than normal positions. To

fully describe the anatomy of these teeth, and their positions relative to other teeth requires that many new sections are made in

different directions. In such a case the volume rendered images provide a quick understanding of the anatomical conditions.

Fig. 8. Den axiala volymtomografibilden (6vre vinstra bilden) visar icke erumperade horntinder och premolarer. Premolarerna ligger i pdtagligt

felaktiga ligen. En detaljerad beskrivning av tindernas lige skulle kriva flera snitt i olika riktningar, medan 3-D regenererade bilder ger en snabb

och god uppfattning om anatomiska forhdllanden.
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Computed tomography in oral and maxillofacial radiology

Fig. 9. A coronal CT view shows a small blow-out fracture

of the left orbital floor (dashed arrow). The inferior rectal
muscle has herniated into the left antrum (big arrow). The
small arrow indicates bulbar haematoma.

Fig. 9. Koronal konventionell datortomografi visar en liten blow-out
[fraktur i vinster orbitabotten (streckad pil). Den undre raka dgon-
muskeln har hernierats till vinster kikhdla (stor pil). Den lilla pilen
visar pd blodning i 6gonbulben.

Konventionell datortomografi introducerades ar 1972 och
det finns idag datortomografer vid alla medicinska ront-
Digital
computed tomography) dr en typ av datortomografi som

genavdelningar. volymtomografi (cone beam
sedan slutet av 1990-talet kommit till stor anvindning vid
odontologiska undersokningar. Ett flertal olika rontgenap-
parater for digital volymtomografi har utvecklats. Konven-
tionell datortomografi kan ge hoga straldoser och en foérdel
med volymtomografi ar att strildosen kan reduceras
visentligt. Konventionell datortomografi anviands exem-
pelvis vid utredning av ansiktstraumata och tumorer,
medan volymtomografi vanligen anvinds vid undersok-
ning av tinder och kikar. Exempel pa undersokningar
med volymtomografi dr: preoperativa undersokningar
infor implantatbehandling; ligesbestimning av icke erum-
perade tinder med misstanke om rotresorption pa
angriansande tinder samt kakleder.
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Fig. 11. Gingival squamous cell carcinoma in the anterior re-

gion of the mandible. a) Bone window CT image shows the
bone destruction (arrows) and b) contrast enhanced soft tis-
sue image shows the soft tissue part of the tumour (arrows).
¢) A metastatic lymph node with necrosis is visible (arrow)
in the submandibular gland level on the left side.

Fig. 11. Patient som har gingival skivepitelcancer i den frimre delen
av mandibeln. a/ Datortomografibild med s.k. benfonster visar
bendestruktionen (pilar) och b/ kontrastforstirkt mjukdelsbild visar
mijukdelstumoren (pilar). ¢/ En lymfkortelmetastas med nekros ses
(pil) i hojd med submandibulariskorteln pd vinster sida.
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Fig. 12. A coronal contrast enhanced CT image showing a
large dentogenic abscess on the left side. The abscess is lo-
cated in the lingual side of the mandible and extends up to
the skull base (arrows).

Fig. 12. Koronal kontrastforstirkt datortomografibild av under-
kdiken, som visar en abscess med dentalt ursprung pd vinster sida.
Abscessen dr beldgen pd lingualsidan av mandibeln och stréicker sig
upp mot skallbasen (pilar).
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Fig. 13. A stereolithography model produced for treatment

planning of a large midfacial squamous cell carcinoma. The
model has been used for designing the frameworks needed
for the reconstruction.

Fig. 13. Stereolitografimodell som framstillts for behandlingsplan-
ering av patient med skivepitelcancer i ansiktsregionen. Modellen
anvinds for att formge rekonstruktioner av benvivnaden.
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