
Introduction

The new cephalometrics
without X-rays by means of a
mobile head cap (mobile
measuring device) repre-
sents an alternative to classic
cephalostats.
The new cephalometry is
based on the three-dimen-
sional registration in a mag-
netic field. The mobile car-
bon head cap in combination
with a 3-D magnetic scanner
represents a digital presen-
tation and cephalometric
analysis technology for or-
thodontic diagnostics, treat-
ment plans and assessment
of interim and final treat-
ment results.
One of the problems of con-
ventional cephalometry is the
exact and reproducible posi-
tioning in the cephalostat and
its verifiability, since the re-
producible positioning in the
cephalostat is a major crite-
rion for the informative value
of an X-ray image, according
to Young-Jooh et al.41.
The ideal case of a positioning
of the projection object per-

pendicular to the central beam
(Ahlquvist et al. 19831,2,3,Elias-
sion et al. 198213) is very rare.
Numerous studies covered
the accuracy of the produc-

tion of lateral cephalometric
radiographics (lateral ceph).
It was determined that the ac-
curacy of the production of
an X-ray picture mainly de-

pends on a standard posi-
tioning of the patient.This is
particularly important for
the monitoring of progress of
a therapy’s success when
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Figs. 1a and b: a): The mobile measuring device made from carbon (carbon head cap) is placed on the head. b): 55 points are measured intraorally and
extraorally with the magnet stylus



comparing the initial picture
with the interim picture,
since those two cannot be
compared if taken in differ-
ent positions19,24. The slight-
est deviations caused by an
erroneous positioning of the
head can already result in
heavy asymmetry levels41.
10% of all lateral cephs have
such a heavy rotation that
they cannot be analysed41.
Rotations of 4° and more re-
sult in significant changes in
cephalometric values, ac-
cording to Kuster et al 1989;
in 10% of all cases, rotations
of more than 10° were dis-
covered21,41. In addition,
there are major sources of
error, such as the wrong po-
sitioning frequently de-
scribed by Margolis24, blur-
ring, fuzziness, shifting due
to movements during expo-
sure, wrong development,
wrong exposure, and soft
parts that cannot be judged
as a consequence of all of the
aforementioned23,32,37,40.
Therefore,great efforts were
made to eliminate these
sources of error12.
This major source of error
was to be eliminated with
the new mobile head cap.
This means that movements
during registration (expo-
sure) should no longer
influence the celophalo-
gram’s digital construction.
Furthermore, the projec-
tion was to be standardised
and presented in a 1 to 1
scale in accordance with
nature. This has so far not
been possible with conven-
tional technology, since dif-
ferent head-film distances
of between 15 and 30 cm and
tube distances of 1 m to 4 m
(with distortions of 17.6% to
3.6%) not only make it diffi-
cult to achieve comparabil-
ity, but also cause the
picture itself to be dis-
torted20,24,32,36. Efforts to
keep distortions as little as
possible result in a larger
head-film distance, which
causes the exposure time
and radiation dose to in-
crease. The risk of getting
the pictures blurred in-
creases with the exposure

time, which results in pic-
tures that are completely
blurred, or in double pic-
tures. Due to the radiation
exposure, a second picture
is often abstained from,

even though the picture
cannot be analysed.
Since these sources of error
do not exist with the mobile
measuring device, its main
advantage is the individual

production of a plane of pro-
jection in the middle of the
cranium. Thus, the mobile
measuring device’s position
to the cranium is no longer of
importance.

Figs. 2 and 3: noXrayCeph®: unique, accurate and state of the art (3D-pictures: OnyxCeph®/3D Shape® 3D-camera)



One of the mobile measuring
device’s potential sources of
error is a moving of the ultra-
light head cap during meas-
uring. If a movement during
measuring is excluded, the
respective position on the
head has no effect on the
measuring result, since the
system calibrates itself. The
system finds its respective
plane of projection by enter-
ing the anatomical points.
Therefore, the main advan-
tage is the mobile measuring
device’s ability to reproduce
the measurements. The
present paper investigates
this reproducibility by
measuring an X-ray. Since
the digital line drawing 
of the cranium structure 
is automatically calculated
through automatic cephalo-
metric analysis, the measur-
ing error common for re-
mote X-ray taking is dis-
pensed with due to the trans-
mission of the X-ray image.
Thus, the direct digitalisa-
tion on the patient is com-
pared to the measuring of an
X-ray image; it is, however,
not possible to record the er-
rors that are created when
the X-ray image is being
taken in this investigation.

Aim of the Study

The present study aimed to as-
sess the diagnostic signifi-
cance of a computer-assisted
analysis by means of the mo-
bile measuring device.In order
to prove the suitability of this
method for cephalometric
analysis for diagnostic and
planning purposes, we com-
pared the cephalometric meas-
urements taken on the mobile
measuring device by using the
noXrayCeph® software with
the results from computer-as-
sisted analyses of lateral cephs,
and analysed the reproducibil-
ity of the measuring points dur-
ing measurements taken with
the mobile measuring device
on consecutive days or differ-
ent days. In addition, it was to
be investigated whether the
measurements taken with the
mobile measuring device by
two different people correlated
with each other.

Material and Methods

The basic components of the
system are as follows:

� noXrayCeph® scanner. In
this procedure, the electro-

magnetic tracking system
is used to determine the po-
sition of the reference
points.The scanner utilises
the principle of electro-
magnetic field coupling.
The position and orienta-
tion of sensors in the space
is determined by six de-
grees of freedom (the three
x,y and z coordinates of the
Cartesian coordinate sys-
tem for position; azimuth,
elevation and roll for orien-
tation).
�Measuring stylus.The meas-

uring stylus is a device with
an integrated switch.The sty-
lus’ case is an electromag-
netic receiver.
�The carbon headset is a re-

ceiver. It contains three elec-
tromagnetic coil springs,
which create electromag-
netic fields.The carbon cap is
firmly mounted on the pa-
tient’s head and allows free
movement of the head.
�PC Microsoft Windows oper-

ating system
� noXrayCeph® software. In

order to record the points
and their presentation, a
programme was written in
the Java programming
language and installed on
the computer with the

Microsoft Windows® op-
erating system.

noXrayCeph® calculates the
Frankfurt and Rickett analy-
sis on the midsagittal plane,
which is individually meas-
ured for each measurement,
thereby constructing a new
plane every time. Thus, this
plane is independent of the
mobile measuring device’s
position. It should not be
moved during measuring,
however; new measure-
ments must otherwise be
taken.This, however, is just a
question of time and not
harmful like repeated X-
rays.
The drawings can be put on top
of each other in case of several
measurements or monitoring
of progress.
The sequence of the points is
as follows: 

1.point: tragus right 
2.point: orbita right
3.point: supraorbital fora-

men
4.point: nasion, com-

pacted
5.point: tragus left
6.point: SM middle of cra-

nium 
7.point: HK,deepest inser-

tion at the back of
the cranium

Fig. 4: A point is recorded by operating the measuring stylus and its coordinates are saved. The coordinates are entered in relation to the sensor in the carbon cap. The user is informed by an acoustic signal that a point is being
recorded. If an error during the recording of a point is made, such point can individually be recorded again. 



Frankfurt Analysis

n Mean SD U-Test

1: S_N_A      in degree QuickCeph® 2000 11 74.37 0.34

in degree noXrayCeph® 11 74.61 1.23 0.34

2: OK_NS     in degree QuickCeph® 2000 11 6.7 0.87**

in degree noXrayCeph® 11 7.76 2.15 0.026*

3: N_S_Ba    in degree QuickCeph® 2000 11 148.45 0.68

in degree noXrayCeph® 11 143.16 0.42 0.0004**

4: UK_NS     in degree QuickCeph® 2000 11 40.22 3.38

in degree noXrayCeph® 11 41.91 2.48 0.0938

5: S_N_B       in degree QuickCeph® 2000 11 74.05 0.28

in degree noXrayCeph® 11 71.54 0.86 0.0938

6: A_N_B       in degree QuickCeph® 2000 11 0.44 0.34*

in degree noXrayCeph® 11 3.07 0.76 0.020*

7: Distance Pog - N_B in mm QuickCeph® 2000 11 5.33 0.76

in mm noXrayCeph® 11 5.84 0.83

8: Distance LL to Est_Line in mm QuickCeph® 2000 11 -9.73 1.14

in mm noXrayCeph® 11 -11 0.67

9: Distance N - Me in mm QuickCeph® 2000 11 125.13 5.95

in mm noXrayCeph® 11 118.94 0.98

10: Distance S - tgo in mm QuickCeph® 2000 11 81.07 4.6

in mm noXrayCeph® 11 69.32 1.94

11: Ratio N_Me - S_tgo in mm QuickCeph® 2000 11 64.86 2.27

in mm noXrayCeph® 11 58.29 1.69

12: N_S_Ar in degree QuickCeph® 2000 11 147.48 0.72

in degree noXrayCeph® 11 140.34 0.53

13: S_Ar_tgo in degree QuickCeph® 2000 11 108.59 3.2

in degree noXrayCeph® 11 127.76 3.57

14: Ar_tgo_Me in degree QuickCeph® 2000 11 144.43 3.72

in degree noXrayCeph® 11 132 4.25

15: Sum angle in degree QuickCeph® 2000 11 399.26 4.68

in degree noXrayCeph® 11 400.09 2.22

16: N_tgo_Ar in degree QuickCeph® 2000 11 63.33 1.69

in degree noXrayCeph® 11 58.75 2.38

17: N_tgo_Me in degree QuickCeph® 2000 11 81.1 2.41

in degree noXrayCeph® 11 73.32 2.39

18: MPA mmta (Basis) in degree QuickCeph® 2000 11 33.52 3.66

in degree noXrayCeph® 11 34.71 3.65

19: 1-Mx in degree QuickCeph® 2000 11 74.26 2.11

in degree noXrayCeph® 11 80.28 4.22

20: 1-Mn in degree QuickCeph® 2000 11 80.02 2.98

in degree noXrayCeph® 11 81.01 3.25

21: Interincisal angle in degree QuickCeph® 2000 11 148.08 5.17

in degree noXrayCeph® 11 148.08 4.50

22: Distance 1-Mx - N_A in mm QuickCeph® 2000 11 9.08 0.66

in mm noXrayCeph® 11 3.61 0.88

23: Distance N - Spa in mm QuickCeph® 2000 11 53.96 2.01

in mm noXrayCeph® 11 49.87 1.15

24: Distance Spa - Me in mm QuickCeph® 2000 11 72.59 3.89

in mm noXrayCeph® 11 70.23 1.80

25: Overbite in mm QuickCeph® 2000 11 4.03 0.55

in mm noXrayCeph® 11 1.24 0.83

26: Overjet in mm QuickCeph® 2000 11 1.83 0.46

in mm noXrayCeph® 11 1.64 1.08

U-Test according to Mann-Whitney: * The significance level was set at p = 0.005. ** The result differs to a significant degree (P<0.01)

Table 1: Comparison between measurements taken with QuickCeph and noXrayCeph®



8.point: trichion,hair line
9.point: glabella

10.point: nasion, soft part
point 

11.point: BNS nose bridge
12.point: 5 mm before the tip

of the nose
13.point: tip of the nose 
14.point: 5 mm behind the

tip of the nose
15.point: subnasale
16.point: soft part A point
17.point: UL upper lip red
18.point. middle of upper lip

red
19.point: stomium
20.point: middle of lower lip

red
21.point: LL lower lip, lower

lip red
22.point: middle between

LL and soft part B
point

23.point: soft part B point
24.point: between soft part

B point and pogo-
nium 

25.point: W Po, soft part
pogonion

26. point: soft part
gnathion

27.point: soft part menton
28.point: first cervical

crease

29. point: pogonion com-
pacted with teeth
closed

30. point: gnathion, com-
pacted with teeth
closed

31.point: menton com-
pacted with mouth
closed

32.point: IM, incisura mase-
terica with mouth
closed 

33.point: tangente distal on
horizontal
mandibular
branch

34.point: gonion with mouth
closed 

35.point:articular, tangent
vertical branch
with mouth closed 

36.point: A point
37.point: incisal point 11
38.point: incisal point 21
39.point: tooth 11, further-

most labial point of
tooth enamel 

40.point: tooth 21, further-
most labial point of
tooth enamel

41.point: tooth 11,vestibular
enamel-cement-
edge 

42.point: palpilla incisiva

43.point: raphe mediana
44.point: mesial contact

point 16
45.point: mesial contact

point 46 with
mouth closed 

46.point: middle of first pre-
molar tips with
mouth closed 

47.point: projection on the
vestibular plane of
tooth 41 with
mouth closed 

48.point: enamel-cement-
edge tooth 41,
mouth closed

49.point: B point,mouth
closed 

50.point: 41 incisal edge
centre with bite
block

51.point: vestibular enamel-
cement-edge with
bite block

52.point: B point with bite
block

53.point: menton,com-
pacted,with bite
block

54.point: tangent on the hor-
izontal branch
with bite block

55.point: infraorbital point
left, last point 

The following analysis
methods were chosen for
the study: cephalometric
analysis method of the Uni-
versity of Frankfurt am
Main according to Profes-
sor Schopf and Ricketts
analysis.

Software for Analysis of
Lateral Ceph:

The angular and linear meas-
urement values were deter-
mined by means of the
QuickCeph®2000 (by Quick
Ceph System, Inc.) software.

Study Subjects

In order to investigate the re-
producibility of the measured
values, a male subject (sub-
ject 1) and a female subject
(subject 2) were selected, and
eleven measurements each
were carried out with the Mo-
bile measuring device by two
examiners.A lateral ceph was
taken from subject 1 and
analysed by means of the
computer-assisted Quick-

Ricketts 11 Points Analysis

n Mean SD U-Test

1: Facial axis in degree QuickCeph® 2000 11 93.42 0.46

in degree noXrayCeph® 11 85.91 1.47 0.34

2: Facial depth in degree QuickCeph® 2000 11 85.85 0.72

in degree noXrayCeph® 11 83.03 1.25 0.026*

3: Mandibular plane angle in degree QuickCeph® 2000 11 31.32 1.64

in degree noXrayCeph® 11 32.37 1.80 0.0004**

4: Facial taper     in degree QuickCeph® 2000 11 62.83 1.93

in degree noXrayCeph® 11 64.83 0.83 0.0938

5: Lower face height in degree QuickCeph® 2000 11 40.07 1.14

in degree noXrayCeph® 11 44.57 1.08 0.0938

6: Mandibular angle in degree QuickCeph® 2000 11 40.71 4.14

in degree noXrayCeph® 11 39.66 2.13 0.020*

7: Convexity in mm QuickCeph® 2000 11 -2.31 0.48

in mm NoXrayCeph® 11 0.07 1.47

8: 1-Mx / A Pog in mm QuickCeph® 2000 11 -0.46 1.41

in mm noXrayCeph® 11 -1.26 0.76

9: 6-Mx PTV in mm QuickCeph® 2000 11 34.48 2.9

in mm noXrayCeph® 11 33.30 1.00

10: 1-Mn / A Pog in mm QuickCeph® 2000 11 14.61 4.09

in mm noXrayCeph® 11 16.05 4.28

11: LL / Est. plane in mm QuickCeph® 2000 11 -9.73 1.14

in mm noXrayCeph® 11 -11 0.67

* The result is significant (P<0.05)
* Significant values (P<0.05)



Ceph® programme. The sub-
ject was measured on three
different days.The examina-
tions took place on three con-
secutive days: three on the
first day, four on the second
day and four on the third day.

Statistical Methods

The statistical analysis of the
results was carried out with
the Microsoft Excel® for Win-
dows programme. The refer-
ence values were calculated
by means of the mean
(MEAN) and standard devia-
tion (SD). The differences in
accuracy of the lateral ceph
and the noXrayCeph® were
analysed with the u-test ac-
cording to Mann-Whitney.

Results

The study showed that both
noXrayCeph® and Quick-
Ceph® provide reliable
measurement values.Table 1
shows the differences be-
tween the means of the
cephalometric variables de-
termined by means of
QuickCeph® and noXray-
Ceph®. In addition, the stan-
dard deviations were calcu-
lated for the reference val-
ues.

Discussion 

The results of the present
series of measurement have
shown that the presented
method is suitable to im-
plement a reproducible
cephalometric analysis in
practice.In addition,it can be
determined that there was no
significant difference be-
tween the 1-x measurements
taken directly one after an-
other and those taken on dif-
ferent days in order for the
method to be reproducible.
The measurements, which
were taken by two different
people, show means that are
clearly close to each other
and comparable standard
deviations. The present re-
sults have shown that the

measurements of the front
teeth are more precise than
other values.This may be at-
tributed to the hard sub-
stance points that can easily
be found.This study does not
include a statement on how
precisely the actual cranium
situation was recorded by the
lateral ceph and how it can be
reproduced, because patient
studies to clarify this ques-
tion could not be considered
due to multiple radiation ex-
posure.
By measuring the accuracy
and reproducibility with the
mobile measuring device sys-
tem, we can go beyond the
possibilities to evaluate the
measuring errors of a lateral
ceph. We believe that the sta-
tistical comparison of the lat-
eral ceph analysis with the re-
sults of the measurements
taken with the mobile measur-
ing device is suitable to a lim-
ited extent only, since the de-
scription of measuring errors
in a lateral ceph can only cover
errors which can occur during
the analysis of a picture/im-
age.If the two-dimensional X-
ray image is analysed several
times and if this analysis is sta-
tistically recorded, this only
covers the question how any
image can be analysed analo-
gously or after is has been dig-
italised on the computer.
There can be numerous pro-
jection and exposure errors in
the image that make an analy-
sis useless, no matter how ac-
curate the analysis of the “po-
tentially crooked” X-ray im-
age may be.The sources of er-
ror caused by positioning41are
so serious in 10% of all X-ray
images that these images can-
not be analysed. In case of de-
viations of 4°and more,signif-
icant deviations can already
be found in 4 out of 14 values.
According to Bister6, the limit
for a reproducible setting in
the cephalostat amounts to
plus/minus 4 degrees. In stud-
ies investigating the effects of
a head rotation on lateral
cephs, 4 out of 10 linear and
angular measurements have
proven to be statistically sig-
nificantly different from 4°on-
wards, according to Young –

Jooh et al. 41. This error is in-
creased with each additional
degree of rotation. Martins et
al.25,15have determined that in-
cisors, in particular, are diffi-
cult to measure both with dig-
ital and conventional lateral
cephs, and that they are the
source of the biggest errors
and their analysis shows sig-
nificant differences. Geomet-
ric image errors are imminent
in each X-ray image; it is only
the size of these errors that can
be influenced. Enlargements
and the creation of double
contours created by the diver-
gence of rays, superposition
and fuzziness cannot be
avoided36. Errors are also cre-
ated by blurring, tilting of the
head and different heights of
the pori acusti externi. And
then there are the errors later
made during the analysis.Dif-
ferent projection distances
used by different manufactur-
ers, different anatomy of the
external auditory canal, dif-
ferent ways of placing the pa-
tient in the cephalostat result
in further differences between
the X-ray images. The errors
are particularly created dur-
ing positioning, since the en-
tire cephalostat has a high
elasticity due to the length of
its  head fixation devices and
its delicate structure.Another
inaccuracy is created by the
resilience of the soft parts. In
addition,the image errors and
analysis errors result in a cer-
tain inaccuracy of X-ray im-
ages. This inaccuracy be-
comes extreme, if a digital im-
age is read line by line and the
patient moves during the long
irradiation.This source of er-
ror cannot be determined,
since multiple measurements
are not possible for ethical
reasons. When comparing a
number of measurements30, a
difference is made between
random errors and systematic
errors.The random errors can
turn out to be very different in-
tra-individually and inter-in-
dividually. A systematic error
is given, for example, if one
value is always higher than
the real value.This is the case
for lateral cephs when they
are enlarged,which is why we

are talking of a systematic er-
ror, which does not occur in
case of a 1 to 1 registration. If
the image is directly scanned
with a 3D scanner, the dis-
tance may be longer or shorter
than the real distance, thus
representing a random error,
which also occurs during the
analysis of a lateral ceph when
it is being drawn. Efforts to
minimise systematic errors in
lateral cephs as much as pos-
sible, e.g. by increasing the X-
ray distance, are to be seen
alongside the elimination of
this error, since no distortions
inherent in the system could
be determined; see system
malfunctions.
These sources of error were
omitted in this paper; errors
caused by retrieving points in
an X-ray image were exclu-
sively compared to errors
caused by retrieving the
points on the patient. Due to
the high correlation of the
points on the subject during
repeated measurements, the
software-based creation of
the midsagittal plane appears
to be very precise. In addition,
taking X-ray images of the ex-
amined subjects appears to be
a standard procedure for the
members of the practice,
which is what is required for
reproducible images.
It seems that the described
sources of error during the
creation of a lateral ceph can-
not be proved for magnetic
cephalometry; otherwise, de-
viations similar to those
described by Young et al.41

should have occurred. The
comparison between a lateral
ceph and the mobile measur-
ing device appears to provide
a compelling argument, due 
to the reproducible creation 
of a magnetic cephalogram
through precise measure-
ments, the scanner’s little
technical error, as well as due
to the software calculation
with DirectCeph® 1.43 and, in
relation to the X-ray images,
the reproducible positioning
in the Siemens OP 10 X-ray de-
vice and the standard analysis
with QuickCeph 2000.
Thus, the cranium structure
appears to be recorded in this



present study on equal
cephalometric terms in the
statistical sense due to a re-
peated calculation with mag-
netic analysis, which corre-
sponds to repeated X-ray im-
ages of one of the subjects,
and additionally the analysis
of a lateral ceph image.
Most orthodontic patients
are children and adoles-
cents.When a growing child
is exposed to radiation, such
radiation has a lifelong
memory effect on the
hematopoietic cells in the
skullcap bones. At present,
the doses for lateral cephs
amount to 0.05 to 1.1 mSv, to
which an exposure to natu-
ral radiation sources with
about 1.1 to 2 mSv per year
must be added31, 33. It is im-
portant to keep radiation ex-
posure as low as possible 35.
An analysis in the actual
size is superior in the long
run, since it shows the rela-
tions 1:1, shows the right
and left side, can be re-
peated at any time in case
the analysis is doubted and

measurements of progress
can be taken without any
ethical problems.
The opportunity to review
the lateral ceph does not ex-
ist. In order to implement a
quality control similar to
that of noXrayCeph®, the
lateral ceph would have to
be taken and measured
once again. Simply analy-
sing a lateral ceph several
times does not improve its
quality and even requires
the image to be ideal and
without errors. Simply be-
cause a control image can-
not be taken for reasons of
radiation protection, an as-
sumption should not be
made that the lateral ceph is
the real image of the cra-

nium structure to be meas-
ured. This assumption was
developed rather by need
and lack of several images
than based on reality.
Due to the system’s self-cal-
ibration, the measurement
with the mobile measuring
device is taken in real size
(1:1) to the actual anatomy,
which is not possible with a
lateral ceph. The new vol-
ume tomography technol-
ogy will enable a review of
this 1 to 1 measurement
method, since the relations
can also be measured 1 to 1
with this technology. This

method is not suitable for
routine examinations, how-
ever, since the exposure to
radiation is too high, partic-
ularly for adolescents and
the effect on their hema-
topoietic cells.
With each repeated meas-
urement, the examiner
achieves the quality of a
new lateral ceph and new
analysis. Measurement er-
rors are rare due to the sys-
tem’s accuracy. Priority is
given to investigating the
accuracy of the measure-
ments taken on the subject
(in a way the accuracy of the
virutal lateral ceph). In a
way, a new radiation-free
image is created during a
repeated measurement and
it is sort of measured how
accurately a new virtual im-
age of the face skull matrix
has been generated.
It requires some practice
and routine to detect repro-
ducible points. The staff
should receive special
training, since errors made
during point detection have
the same negative effect on
the result as the analysis of
a lateral ceph.
Since this method provides
an opportunity for radia-
tion-free cephalometric
analysis, it is highly impor-
tant for orthodontic diag-
nostics, therapy planning
and evaluation of treatment
results.The mobile measur-
ing device enables a quick
computer-assisted record-
ing, immediate calculation
and real-time drawing.
Since the results are imme-
diately printed out, no time
is wasted with the develop-
ment and measurement of
an X-ray image. The device
enables the head to move
freely, thus making it possi-
ble to even measure pa-
tients that are moving
around.

Conclusion 

In the present study, there
does not seem to be a statis-
tical difference between the
analysis of a lateral ceph
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and the measurement of the
same study subject with a
magnetic analysis.
This seems to be even more
remarkable,since the errors
caused by distortion, blur-
ring, fuzziness and posi-
tioning when an X-ray is
taken are considered to be
significant.
If important statements can
be made for diagnostic and
planning purposes36, pro-
vided that the lateral ceph
that was taken is ideal, this

statement also seems to be
true for magnetic cephalom-
etry due to the reproducibil-
ity and cephalometric val-
ues that are comparable to
those of an X-ray image
analysis.
Since the plane of projec-
tion is located in the cra-
nium’s real centre, a
cephalometry of the right
and left side of the face can
be produced. Asymmetries
between the right and left
side of the face are thus

measured in the lateral pro-
jection. Since the measure-
ments are taken without any
X-rays, as many measure-
ments as necessary can be
taken even during growth
spurts or over the course of
the treatment.
The mobile measuring de-
vice,which is based on mag-
netic technology,is a further
development of cephalo-
metric technology for or-
thodontic diagnostics. The
device represents an alter-

native to the X-ray machine
for the most common
method—the lateral ceph.
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