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Introduction:Growth and its prediction are important for the success of many orthodontic treatments. The aim of
this study was to determine the reliability of the cervical vertebral maturation (CVM) method for the assessment
of mandibular growth.Methods:A group of 20 orthodontic clinicians, inexperienced in CVM staging, was trained
to use the improved version of the CVM method for the assessment of mandibular growth with a teaching pro-
gram. They independently assessed 72 consecutive lateral cephalograms, taken at Liverpool University Dental
Hospital, on 2 occasions. The cephalograms were presented in 2 different random orders and interspersed with
11 additional images for standardization. The intraobserver and interobserver agreement values were evaluated
using the weighted kappa statistic. Results: The intraobserver and interobserver agreement values were sub-
stantial (weighted kappa, 0.6-0.8). The overall intraobserver agreement was 0.70 (SE, 0.01), with average
agreement of 89%. The interobserver agreement values were 0.68 (SE, 0.03) for phase 1 and 0.66 (SE,
0.03) for phase 2, with average interobserver agreement of 88%. Conclusions: The intraobserver and interob-
server agreement values of classifying the vertebral stages with the CVM method were substantial. These find-
ings demonstrate that this method of CVM classification is reproducible and reliable. (Am J Orthod Dentofacial
Orthop 2016;150:98-104)

Knowledge of craniofacial growth and develop-
ment is a prerequisite for the comprehensive
and successful management of orthodontic pa-

tients. Such knowledge plays a crucial role in the diag-
nosis, treatment planning, outcome, and overall
stability of a patient's orthodontic treatment. Numerous
methods to identify the stage of growth and develop-
ment, as well as the prediction of both the timing of
onset and the potential of this growth, have been inves-
tigated. These investigations have included assessments
by chronologic age, skeletal age, and skeletal matura-
tion,1,2 as well as mandibular growth,3 standing
height,2,4-6 menarche and voice changes,7 and cervical
vertebral maturation (CVM).8

Of these, the use of hand-wrist radiographs to assess
skeletal maturity and growth has been investigated by
many authors.1,4,9-19 Initially advocated by Bergersen,2

Fishman1 introduced the skeletal maturity index using
hand-wrist films in 1982 in response to conflicting evi-
dence from Houston9 and H€agg and Taranger.10 The
skeletal maturity index has varied in popularity, mostly
because it requires additional radiation exposure and a
specific skill set to interpret.

As a result, alternatives to hand-wrist radiographs
were developed. Lateral cephalograms are commonplace
in orthodontics and familiar to the orthodontist;
therefore, investigators have looked at the relation-
ship between CVM, hand-wrist radiographs,11,20-30 and
mandibular growth,31-37 largely concluding that the
CVM method is a valid indicator for the assessment of
skeletal maturity and is comparable with hand-wrist ra-
diographs. However, more recently, Beit et al38

concluded that CVM assessment offers no advantage
over chronologic age in either assessing skeletal age or
predicting the pubertal growth spurt.

The CVM method, first described by Lamparski,8 is
based on assessing the shape of the cervical bodies, as
seen in routine lateral cephalograms. Lamparski
explored the relationship between the anatomy of the
cervical vertebrae and the hand-wrist radiographs, and
concluded that his method was as accurate as the
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hand-wrist method, with the added advantage of avoid-
ing additional radiation exposure. Subsequently, Hassel
and Farman20 used a sample of headfilms from the
Bolton-Brush Growth Study to identify maturational
markers in the cervical vertebrae that correlated with
Fishman's skeletal maturity index using hand-wrist ra-
diographs.1

More recently, Franchi et al33 and Baccetti et al36,37

confirmed the validity of Lamparski's original method8

as a biologic indicator for both mandibular and somatic
skeletal maturation. They continued to modify Lampar-
ski's method using longitudinal growth records from the
University of Michigan Growth Study, making it appli-
cable to both sexes, easier to use, and suitable for
most patients. Baccetti et al37 reported good reproduc-
ibility with this method of assessing CVM.

A successful diagnostic tool must be valid and reli-
able. Ideally, it must do what it is purported to do in a
quick, easy, and reproducible way. The CVM staging
method, according to Baccetti et al,37 also must detect
the peak in mandibular growth in a consistent manner,
with interexaminer error as low as possible. The available
literature assessing the reliability of the CVM staging
method, however, is conflicting, with intraobserver and
interobserver correlations ranging from perfect to
poor agreement.11,37-39

A recent systematic review of the CVM method by
Santiago et al40 highlighted the methodologic flaws of
previous research that assessed the reliability of the in-
dex and encouraged more robust testing of the index
to establish whether it is a clinically applicable tool.
This systematic review suggested that authors should
not be used as observers because they have research-
level experience, and that the image sample should be
random, not preselected on the basis of ease of stage
determination. Other problems identified from reviewing
the literature included small sample sizes and too few
observers, both of which reduced the generalizability
of the results.

Gabriel et al39 had attempted to address these
methodological concerns and concluded that the CVM
method has poor reliability. However, these authors
had the cephalograms in a cropped format, showing
only cervical vertebrae C2, C3, and C4. Perinetti et al41

also used cropped images that then were hand traced
to evaluate the diagnostic accuracy and repeatability
of the visual assessment of the CVM stages. They found
that visual assessment of the CVM stages was accurate
and repeatable to a satisfactory level. Cropping may
reduce the resemblance of the test environment to the
normal clinical situation and is therefore thought to be
an unnecessary step that could influence the reliability
and reproducibility of the method. Hand tracing adds

an additional stage to the assessment process and takes
it further from the clinical environment in which an
orthodontist will view a full cephalogram.

The aim of this study was to determine the reliability
of the improved version of the CVM method for the
assessment of mandibular growth.

MATERIAL AND METHODS

Ethical approval was obtained from the East Mid-
lands Research Ethics Committee (reference 12/EM/
0126).

The primary outcome was to determine the intraob-
server and interobserver reliability of CVM stage deter-
minations by a group of orthodontic clinicians.

The secondary outcome was to assess whether image
quality influences reliability.

This was a 2-phase reliability study. A group of 20 or-
thodontic clinicians (9 orthodontists, 11 orthodontic
residents), who were members of the Mersey and North
Wales Audit Group, and none of whom had used the
CVM staging method previously, was trained to use
the improved CVM method using the teaching material
from Baccetti et al.36 The training was carried out at
the beginning of each phase of the reliability study.
The training presentation included (1) a detailed expla-
nation of the morphologic features of each cervical stage
(CS) in diagrammatic format initially, (2) a written
description of the radiographic features of each CS, (3)
a PowerPoint (Microsoft, Redmond, Wash) presentation
concerning Professor James McNamara's novel way of
remembering the characteristics of each CS (personal
communication, 2010, 2012), and (4) a calibration exer-
cise to ensure that all observers understood the method.

The sample of lateral cephalograms was selected from
consecutive headfilms, satisfying the inclusion and
exclusion criteria, taken in the radiology department at
Liverpool University Dental Hospital (LUDH) during a
4-month interval. All cephalograms were taken of pa-
tients who had undergone radiographic exposure in
line with normal clinical practice.

The full lateral cephalograms were presented in a
random order in the PowerPoint presentation and inter-
spersed at regular intervals with 11 “standardized”
images provided for standardization by McNamara, the
codeveloper of the modified CVM index.36 The supple-
mental sample of 11 standardized radiographs was pre-
sented in a cropped format, including the cervical
vertebrae only, since this was how its authors originally
described the method. McNamara described this sample
as portraying clearly the various stages of the CVM.

The purpose of this supplemental prestaged sample
was to validate the training provided to the observers.
This combination of randomly gathered headfilms and

Rainey, Burnside, and Harrison 99

American Journal of Orthodontics and Dentofacial Orthopedics July 2016 � Vol 150 � Issue 1



Download English Version:

https://daneshyari.com/en/article/3115377

Download Persian Version:

https://daneshyari.com/article/3115377

Daneshyari.com

https://daneshyari.com/en/article/3115377
https://daneshyari.com/article/3115377
https://daneshyari.com

