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ABSTRACT

Growth modification is one of the most common tresatdts in orthodontics; however the success of geetment
depends on patients’ growth stage and skeletal ritgtTherefore estimating patients’ remaining gtovpotential
has important values in treatment planning. The aifnthe study was to determine a relationship betwe
developmental stage of cervical vertebrae as aamdiphic growth parameter and menarche as a bidali
parameter. Lateral cephalometric radiographs of 36fhale orthodontic patients between 8-18y/o wetkcted.
After getting informed consent, subjects were askeit menarche incidence and the exact date adtoBsibjects
whose menarche have not yet happened were folléavesix months afterwards so they would be incluntethe
study when menarche occurred. Finally 96 cephalogravith high quality and complete visualizationcefvical
vertebrae of nonsyndromic patients were considamettie study. Included subjects had their menargikemonth
before or after the date of radiographic acquisitidro determine the developmental stage of subjeath lateral
cephalogram was separately traced by two profesandsthe Bacetti methods was used to determinedhacal
vertebrae maturation (CVM) of the second, third &odrth vertebrae and were assigned to each of ditke
developmental stages. Then the percentages oftidence of menarche in each of the six stages vatoailated
in order to determine the maximum odds of the ewig of the menarche in each stage. Highest pexgerdf the
incidence of menarche was related to the fourtigestaf CVM (37.5 %), with the minimum in the firstige (0%).
The highest incidence rates of menarche were niotede fourth and fifth stages of the developmédntenvical
vertebrae. Consequently, it is advisable to rergtewth modification treatments before menarchemdles.
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INTRODUCTION
The field of orthodontics uses different treatmerddalities, all of which depend on the mechanisiskeletal,

craniofacial and dental system growth and develaprdespite their diversities [1]. The best treattnamcomes
with the least complications are achieved whertrtmeat is initiated during the favorable growth per{2].
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Due to significant differences in growth and depatent between individuals with identical age, clotogical age
is not a very valid tool for evaluating the pat&ndevelopmental stage; therefore resorting to rothethods and
indicators is needed.

Assessing tooth development and its relation tdesilegrowth and maturation is one of the paranseteat had
been considered in literature [2]. Based on somdiest, the calcification pattern of mandibular podars has a high
correlation with skeletal maturity [3-5]. In genkrthere is a higher correlation between tooth tgvaent and
puberty in boys compared to girls [6, 7].

Biologic parameters are another method to evalgateith [8].Among several biological parameters, steration

is one of the most important ones for evaluatingepty in girls [9-12] and it is influenced by seskwariables

including genetics, ethnicity and environmentakdas [13, 14]. In past few decades, the mean ageewfarche has
decreased all over the world, which might be attéll to improvements in health, nutrition and secamomic

conditions [15-17].

Skeletal maturation is another reliable parametetetermining the developmental stage of patiéntthis context,
a new technique has been proposed for the evatuafidghe growth and development of cervical veraebby
Baccetti et al. which is referred to as cervicateferal maturation (CVM) [18].

Previous studies have shown that Baccetti technigjuaore reliable in comparison with the older wgoe of
evaluation of the radiography of the wrist. In duioti, using Baccetti technique will reduce patienasliation dose
due to elimination of the extra hand and wrist ogdaphy [19]. In this technique, based on changeke concavity
of the inferior border, height and form of the ebmal body of the second, third and fourth cervieatebrae, the
skeletal developmental stages are divided intosgges. Studies in this context have shown thatrthedibular
growth spurt occurs between the third and fourtiges of development of cervical vertebrae [18, 19].

If a relationship is established between the ageeariarche and skeletal development, it might bsiplesto use the
age of menarche in girls as a parameter for rapiical judgment in relation to the remaining gromwithout any
need for radiography.

Objectives

The aim of the present study was to determine theeldpmental stage of cervical vertebrae at meeairctyirls
undergoing orthodontic treatment in Ahwaz. Othensaiof the study consisted of determination of tige af
menarche in the population under study and evalnati the relationship between this age and graptirt age.

MATERIALS AND METHODS

Subject selection

In this study, the lateral cephalometric radiogsapti 350 female patients with an age range -cif88y/o were
collected from the Department of Orthodontics ofmslz University, the private office of the chief eascher in the
present study and other radiology centers. No exti@y was ordered for the subjects and they alresbded a
cephalometric radiograph for their orthodontic tneants. The patients were provided with adequdterimation in

relation to the study procedures and the genenad aif the study and they were reassured that tbemiation they
would provide would be kept confidential and thatlyothe results of the study would be reported with
mentioning names. After obtaining the informed @mf the subjects or their legal guardian, theyenadirectly
asked if they had experienced their first period anthat case, if they remembered the exact ddiegan. Other
subjects whose menarche have not yet happenedfolkneed for six months after taking the radiogragi that
they would be included in the study when menarciteioed.

Finally, 96 cephalograms were selected to be irdud the study based on the following criteria:

» Menarche six months before or after the date orclwttie radiograph was taken

* No syndromic or systemic conditions in the subjects

* Normal condition of cervical vertebrae in the patie

« High quality of the lateral cephalograms taken fithia right side of the patient

» Complete visibility of the second, third and foucgrvical vertebrae on the lateral cephalograms
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« Exact remembrance of menarche date by the patidréranother without any doubts

Determining the developmental stage of subjects

In the first step, each lateral cephalogram wasrsgely traced and assigned to one of the six carviertebral
maturation stages (CVMS) according to Baccetti meéthy evaluating the outline and morphologic changfethe
second, third and fourth cervical vertebrae (C2, C8). (8) (Figure 1). To ensure the correct diaimof CVM,
each tracing was confirmed by two professors inDlepartment of Orthodontics. Each professor wasvana of
the results of tracing by the other professor whefshe determined the CVM in one of the six staesh a
procedure was repeated twice by each professtinelnase of disagreement, a third professor weaedaskgive his
opinion, and the three of them reached an agreeometiite developmental stage.
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Figure 1: Bacceti's method of determining six devepmental stages of vertebrae

Data analysis

The data above were analyzed, and the percentédghs incidence of menarche in each of the sixesagf the
development of cervical vertebrae were calculatedrider to determine the maximum odds of the inueeof
menarche in each stage. In addition, the mean figeeparche was determined in each stage and isahmpled
population.

RESULTS

96 female orthodontic patients between ages 8-@8mgre selected according to the specific critementioned
before. The incidence of menarche during each dewebntal stage of cervical vertebrae was evaluateohg the
subjects. Based on the data collected; the pegesitaf menarche in each developmental stage oiceémertebrae
are as follows. The highest percentage of the @mdd of menarche was related to the fourth stagéhef
development of cervical vertebrae (37.5 %), with thinimum in the first developmental stage of cealivertebrae
(zero percent). (Table 1)

Also the average age of menarche in the studiegplear6S3 stage and CS4 stage was 12.43 y/o, 11o7&ng
12.50 y/o, respectively. (Tablel)

Table 1 : frequency of each developmental stage cérvical vertebrae in female orthodontics patientsn Ahwaz

developmental stage of frequenc Percentage (%) meﬁ\;igigeea e
cervical vertebrae quency ge (% o) g
Cs1 0 0 0
CS2 12 12.5 11.25
CS3 12 12.5 11.75
Cs4 36 375 12.50
CS5 27 28.1 12.88
Cs6 9 94 13.33
TOTAL 96 100 12.43
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DISCUSSION

It is very important to determine the developmestafe in each orthodontic and dentofacial orthtidgratient. Of
all the parameters suggested to determine thalyatia@n of skeletal maturation of patients is aidvand reliable
technique. In recent years, evaluation of the dgprekntal stage of cervical vertebrae has been stegas a
reliable method for the evaluation of skeletal depment [2]. Furthermore, biologic parameters haiso been
suggested for the evaluation of patients’ develapalestage. Menstruation is an important biologicgmeter in
girls.

The aim of the present study was to determine gweldpmental stage of cervical vertebrae at meearcemale
orthodontic patients in Ahwaz. In order to decrette® error rate, the subjects were selected atvalte of six
months before and six months after the menarchis. Sikrmonth interval was selected for two mainsmees: First,
based on previous studies and physiology and bigyalextbooks, a period of six to eight months ésessary for
new bone to form with sufficient density to be kisi on radiographs [20]. Therefore imperceptiblarades will
occur in cervical vertebrae during a period of signths. Second, growth rate is at the highest wilix month
before and after menarche.

It should be noted that data on the age of menarctinee present study was collected by the subjbetmiselves and
confirmation by their mothers. Similar studies hal®wn that questioning the patients is a reliablehnique
because individuals remember the precise datesofittenarche even after 30 years [2].

96 lateral cephalograms of female patients werkectgld from different centers in Ahwaz for the pse of this
study. Since there was no need for linear measursnaad only the general shape of the vertebrae eraluated,
there was no need to collect the lateral cephatogr&fom one center, with the same magnificatiore tmly
requirements were using standard radiographic ndedind producing good quality image of vertebrae.

Statistical analyses showed that the maximum méeacases occurred during the CS4 stage, followetthdoyS5
stage. However no menarche cases were observedjdoe CS1 stage.

In a study by Chang et al on Taiwanese girls theimam incidence of menarche occurred during thé tage of
the development of cervical vertebrae. Similarhie present study no cases of menarche occurredgdiine CS1
stage.

The mean age of the menarche was calculated a8 ¥24in the present study. In the study by Changl ¢his
mean was reported 11.97 years in Taiwanese gins.difference between the present study and thiy sthove
might be attributed to differences in environmemtadl genetic conditions between the two study adjonis.

Based on previous studies [21, 22] the highest ofldsowth spurt are between the third and foutége of CVM
and menarche occurs after this stage. The redultegresent study showed that the highest oddiseoincidence
of menarche were in the CS4 stage which is in gagpdement with these studies.

As demonstrated, the mandibular growth spurt happercS3 and CS4. Hence we compared the mean nhenarc
age of these two stages with the average menamgheofathe sample in order to evaluate the relakignsf
menarche age and growth spurt. The mean age of0383ind mean age of menarche in the sample wendatad

at 12.12 and 12.43 years, respectively. Therefoased on these calculations, menarche occurredstalincee
months after the peak growth spurt. In the studyied out by Chang et al on Taiwanese girls meranchs
reported to occur one year after the growth s@uth a difference between the results of thesestudies might be
attributed to different environmental and genetinditions between the two study populations.

It should be noted that due to the cost of ortimidatreatment, the subjects of our study mostlyikeave high
socioeconomic status and their general living ciimdimight affect the menarcheal age of the sarapkbit might
not be representative of the whole population. &fwee further studies on general population migithelpful in
the future.
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CONCLUSION

In the present study the highest incidence ratesnefiarche were noted in the fourth and fifth stagieshe
development of cervical vertebrae. Menarche ocdumpproximately three months after the growth spurt
Therefore, it is advisable to render growth modifion treatments before menarche in girls.
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