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            Research Article Use of Digital Panoramic Radiographs in the Study of Styloid Process Elongation Carla Cabral dos Santos Accioly Lins, 1 Renan Macêdo Cutrim Tavares, 2 and Camila Caroline da Silva 2 1 Department of Anatomy, Federal University of Pernambuco (UFPE), Avenida Professor Moraes Rego S/N, Cidade Universit´ aria, 50670-901 Recife, PE, Brazil 2 Department of Prosthodontics and Oral Facial Surgery, School of Dentistry, Federal University of Pernambuco (UFPE), Avenida Professor Moraes Rego S/N, Cidade Universit´ aria, 50670-901 Recife, PE, Brazil Correspondence should be addressed to Carla Cabral dos Santos Accioly Lins; [email protected] Received 21 May 2015; Accepted 7 July 2015 Academic Editor: Robert J. Spinner Copyright © 2015 Carla Cabral dos Santos Accioly Lins et al. is is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. is work aimed to evaluate the occurrence of suggestive images of styloid process elongation in panoramic radiographs, noting their frequency according to sex, age, and location, as well as measure and classify the types and patterns of calciﬁcation of elongated styloid processes. 2,500 panoramic radiographs were evaluated in a Radiology Clinic in Recife, PE, Brazil, performed between 2008 and 2010, with the age ranging from 25 to 80 years old. 560 of the radiographs analyzed fulﬁlled the inclusion criteria. Of this total, 216 (38.57%) presented suggestive images of the styloid process elongation, 45 (20.8%) belonging to male and 171 (79.2%) to female, and 84.7% were bilateral. Aﬅer all measurements, mean values of 35.5mm (leﬅ side) and 37.6mm (right side) were obtained and these diﬀerences were statistically signiﬁcant ( < 0.001). e most common type of stretching found was elongated (type I) with 73.1%, and the pattern of calciﬁcation was partially calciﬁed (62.5%). It was found that the elongation of the styloid process is an anatomical variation, which must be taken into account by dentists, and because panoramic radiography is a technique of easy approach and low cost and routine, it can be used to aid in the diagnosis of elongated styloid process. 1. Introduction e styloid process (SP) is a slender, pointed bony structure that protrudes downward and forward from the lower surface of the temporal bone, anteromedially to the stylomastoid foramen. It is located between the internal and external carotid arteries, aﬅer the pharynx, giving rise to stylohyoid, styloglossus, and stylopharyngeus muscles and stylohyoid and stylomandibular ligaments [1, 2]. Its embryonic origin is in the Reichert cartilage of the second branchial arch and, along with the stylohyoid ligament and the lesser horn of the hyoid bone, forms the stylohyoid complex [3]. e elongation of the SP is an anomaly that may be accompanied by calciﬁcation of stylohyoid and stylo- mandibular ligaments, potentially triggering a series of symp- toms, such as foreign body sensation in the throat, pain when moving the head, vertigo, dysphagia, odynophagia, facial pain, earache, headache, tinnitus, and trismus. is set of symptoms associated with elongated styloid process is called Eagle’s syndrome (ES) [4]. e analysis of radiographs and clinical examination of the patient are considered important tools to conﬁrm the diagnosis of elongated styloid process (ESP) and Eagle’s syndrome. Care must be taken to make the diﬀerential diagnosis with the dysfunctions of temporomandibular joint, tumors of tongue base, and trigeminal and glossopharyngeal neuralgia [5], as well as migraine states, unerupted third molars, myofascial pain, and cervical arthritis [6]. us, this study aimed to identify the prevalence of elongated styloid process in digital panoramic radiographs, aiming to evaluate the occurrence regarding sex and location (unilateral or bilateral), as well as measure the length of the elongated styloid process and classify the pattern of calciﬁcation and the type of elongation. Hindawi Publishing Corporation Anatomy Research International Volume 2015, Article ID 474615, 7 pages http://dx.doi.org/10.1155/2015/474615 
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Research ArticleUse of Digital Panoramic Radiographs in the Study ofStyloid Process Elongation
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 This work aimed to evaluate the occurrence of suggestive images of styloid process elongation in panoramic radiographs, notingtheir frequency according to sex, age, and location, as well asmeasure and classify the types and patterns of calcification of elongatedstyloid processes. 2,500 panoramic radiographs were evaluated in a Radiology Clinic in Recife, PE, Brazil, performed between 2008and 2010, with the age ranging from 25 to 80 years old. 560 of the radiographs analyzed fulfilled the inclusion criteria. Of this total,216 (38.57%) presented suggestive images of the styloid process elongation, 45 (20.8%) belonging to male and 171 (79.2%) to female,and 84.7% were bilateral. After all measurements, mean values of 35.5mm (left side) and 37.6mm (right side) were obtained andthese differences were statistically significant (𝑝 < 0.001). The most common type of stretching found was elongated (type I) with73.1%, and the pattern of calcification was partially calcified (62.5%). It was found that the elongation of the styloid process is ananatomical variation, which must be taken into account by dentists, and because panoramic radiography is a technique of easyapproach and low cost and routine, it can be used to aid in the diagnosis of elongated styloid process.
 1. Introduction
 The styloid process (SP) is a slender, pointed bony structurethat protrudes downward and forward from the lower surfaceof the temporal bone, anteromedially to the stylomastoidforamen. It is located between the internal and externalcarotid arteries, after the pharynx, giving rise to stylohyoid,styloglossus, and stylopharyngeus muscles and stylohyoidand stylomandibular ligaments [1, 2]. Its embryonic originis in the Reichert cartilage of the second branchial arch and,along with the stylohyoid ligament and the lesser horn of thehyoid bone, forms the stylohyoid complex [3].
 The elongation of the SP is an anomaly that maybe accompanied by calcification of stylohyoid and stylo-mandibular ligaments, potentially triggering a series of symp-toms, such as foreign body sensation in the throat, pain whenmoving the head, vertigo, dysphagia, odynophagia, facial
 pain, earache, headache, tinnitus, and trismus. This set ofsymptoms associated with elongated styloid process is calledEagle’s syndrome (ES) [4].
 The analysis of radiographs and clinical examinationof the patient are considered important tools to confirmthe diagnosis of elongated styloid process (ESP) and Eagle’ssyndrome. Care must be taken to make the differentialdiagnosis with the dysfunctions of temporomandibular joint,tumors of tongue base, and trigeminal and glossopharyngealneuralgia [5], as well as migraine states, unerupted thirdmolars, myofascial pain, and cervical arthritis [6].
 Thus, this study aimed to identify the prevalence ofelongated styloid process in digital panoramic radiographs,aiming to evaluate the occurrence regarding sex and location(unilateral or bilateral), as well as measure the length ofthe elongated styloid process and classify the pattern ofcalcification and the type of elongation.
 Hindawi Publishing CorporationAnatomy Research InternationalVolume 2015, Article ID 474615, 7 pageshttp://dx.doi.org/10.1155/2015/474615
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 (a) (b)
 Figure 1: (a) Panoramic radiography showing the elongated styloid process. (b) Measurement of the styloid process using the software’s rule(the red line shows the lower limit of the external ear canal and the green the previous limit).
 2. Materials and Methods
 This study was approved by the Ethics Committee on HumanResearch of FederalUniversity of Pernambuco (UFPE), Brazil(CAAE number: 0195.0.172.000-11). The material used wascomposed of 2,500 digital panoramic radiographs obtainedfrom 2008 to 2010, belonging to the archive from a RadiologyClinic of Recife, PE, Brazil. Inclusion criteria were agebetween 25 and 80 years, both sexes, andX-rays that allow thevisualization of the start and end points of the styloid processfrom both sides.
 A single trained individual, using HP G60 notebookwith a 17-inch screen in a dark room for better viewing,evaluated the images. Radiographs in which the styloidexceeded 30mm from the lower edge were considered sug-gestive of elongation. The initial reference point used for themeasurement was the lower edge of the ear canal and the endpoint of the end of the styloid process. The measurementswere made with the ruler of the image manipulation softwareAdobe PhotoshopCS3 (withmagnification andmanipulationof brightness and contrast features) thatwas positioned on theradiographs and displayed on the monitor (Figure 1).
 Each device possessed a distortion previously provided bythemanufacturer, with the CranexD equal to 1.34 and 1.27 forthe Kodak. Then, a simple ratio calculation was used for theactual size of the styloid processes:
 RS = VSD, (1)
 where RS is real size, VS is virtual size, and D is distortion.The evaluations of the calcification pattern and type of
 elongation were made by styloid process parameters used byLanglais et al. (1986) [7], who rated the types of elongation:elongated or type I: characterized by a continuous and fullmineralization of the complex; pseudoarticulated or typeII: in which the styloid process apparently interacts withthe stylomandibular and stylohyoid ligaments by a single
 pseudojoint; and segmented or type III: characterized by alack of mineralization contiguity of the process or stylohyoidligament. In this case, the measurement was performedfrom the initial point to the most distal point, regardless ofthe distance between the segments. Regarding calcificationpatterns, the same authors made classification as follows:calcified outline, with a thin edge with a central radiopaqueradiolucency which constitutes most of the process; partiallycalcified, which features a radiopaque thicker layer withsmall and discontinuous radiolucent centers; nodular, whichpresents as calcified nodes and can be partially or completelycalcified with various degrees of calcification; and calcifiedpattern that is totally calcifiedwithout evidence of radiolucentarea in its interior.
 Data regarding age, sex, right and left sides, length,type and pattern of calcification, and apparatus used weretransferred to a spreadsheet in Microsoft Excel 2007; andthe statistical calculations were obtained by using SPSS(Statistical Package for Social Sciences) version 21 software.Themargin of error used in the decision of the statistical testswas 5.0%.
 For data analysis, the absolute distribution, percentages,and statistics measures were obtained: mean, standard devia-tion, median, and minimum and maximum values (descrip-tive statistical techniques) and the following statistical testswere used: Wilcoxon test for paired data, McNemar Bowker,Kruskal-Wallis with multiple comparisons in case of signifi-cant differences, Mann-Whitney, and Chi-square or Fisher’sexact test when the conditions for the Chi-square test werenot verified (inferential statistical techniques).
 3. Results
 Of the 2,500 radiographs analyzed, 560matched the inclusioncriteria, and of this total, 216 presented the elongated SP. Ofthese patients, 93 (43.1%) were between 25 and 39 years old,93 (43.1%) were between 40 and 59 years old, and 30 (13.9%)
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 Table 1: Evaluation of the length pattern of calcification and elongation according to the international side.
 Variable Right Left 𝑝 valuesElongation variant: process mean ± SD(median) mm 37.6 ± 7.3 (35.8) 35.5 ± 8.0 (34.4) 𝑝(1) < 0.001∗
 Calcification pattern: 𝑛 (%)Calcified 24 (11.1) 23 (10.6)
 𝑝(2) = 0.824Almost calcified 135 (62.5) 135 (62.5)Calcified outline 57 (26.4) 58 (26.9)
 Type of elongation: 𝑛 (%)Elongated 162 (75.0) 154 (71.3)
 𝑝(2) = 0.443Pseudoarticulated 8 (3.7) 8 (3.7)Segmented 46 (21.3) 54 (25.0)
 The results obtained were based on the total number of X-rays analyzed: 216.∗Significant diference at 5.0%.(1) Through the Wilcoxon test for paired data.(2) Through the McNemar Bowker test.
 were 60 to 80 years old; and 45 (20.8%) were male and 171(79.2%) were female.
 Table 1 shows the results of the length of the SP, the patternof mineralization, and type of elongation. From this table itis emphasized that the length means ranged from 35.5mm(left side) to 37.6mm (right side), and these differences werestatistically significant (𝑝 < 0.001). On both sides, thepartially calcified pattern was themost prevalent, with 62.5%,and elongated, with 75.0% on the right side and 71.3% on theleft side, but the margin of error fixed (5.0%) did not showsignificant differences between the sides in relation to thepattern of calcification and elongation type (𝑝 > 0.05).
 The majority of patients had bilateral elongation (84.7%),followed by 13.0% unilateral left and right side by 2.3%.Tables 2 and 3 show the statistics of the length of theSP according to the pattern of mineralization and type ofelongation. It was verified, on each side, that the mean lengthwas correspondingly higher among patients with calcifiedpattern and lower among calcified outline patients; however,there were no significant differences between the patterns ofcalcification on either side (𝑝 > 0.05).
 Table 3 shows that, on each side, the mean length wascorrespondingly higher among patients with pseudoarticu-lated type of elongation. On the right side, the lower averagewas observed in elongated type and the left side betweensegmented cases, proving significant difference between thetypes of elongation on the left side (𝑝 < 0.001) and bymultiple comparison tests (paired) a significant difference isdemonstrated between each pair of types.
 Table 4 presents the results of the length of SP accordingto each of the variables: age and sex. A significant differencebetween sexes was verified on the left side, with the highestmean inmales compared to females (38.3× 34.8).Meanswerecorrespondingly higher on the right side than on the left, andwith the exception of males, we see a significant differencebetween the sides in the other situations (𝑝 < 0.05). Whenthe pattern of calcification in each side for age and sex wasanalyzed, no significant associations between each variableand calcification pattern were observed both on the right sideand on the left side (𝑝 > 0.05), as presented results in Tables5 and 6.
 Table 2: Length of the styloid processes according to the pattern ofcalcification.
 Pattern ofcalcification
 Length of the styloid process (mm)Right Left
 Mean ± SD (median) Mean ± SD (median)Calcified 40.5 ± 10.8 (36.5) 37.7 ± 9.6 (35.8)Almost calcified 37.4 ± 7.3 (35.8) 36.0 ± 7.7 (34.4)Calcified outline 36.8 ± 5.1 (35.5) 33.5 ± 7.6 (34.2)p value p(2) = 0.432 p(2) = 0.398(2) Through the Kruskal-Wallis test.
 Table 3: Length of the styloid processes according to the type ofelongation.
 Type of elongationLength of the styloid process (mm)Right Left
 Mean ± SD (median) Mean ± SD (median)Elongated 36.9 ± 5.8 (35.8) 35.6 ± 5.5 (34.4) (A)Pseudoarticulated 43.4 ± 15.8 (36.2) 52.2 ± 14.3 (48.9) (B)Segmented 39.1 ± 9.3 (36.8) 33.0 ± 9.6 (33.2) (C)p value p(2) = 0.382 p(2) < 0.001∗∗Significant diference at 5.0%.(2) Using the Kruskal-Wallis test comparisons of that test.
 Tables 7 and 8 examined the types of elongation oneach side by age and sex of patients. There was a significantassociation between age and type of elongation on the rightside, and for this variable it is emphasized that the percentageof elongated type increased with age, with 64.5% between 25and 39 years old and 86.7%between 60 and 80 years old, whilethe percentage of segmented type was higher in the range of25–39 years (32.3%) and ranged from 12.9% to 13.3% in theother two age groups.
 Significant association between age and type of elonga-tion on the left side is verified in Table 8, and for this variableit stands out that the percentage of the elongated type waslower in the age group of 25–39 years old (59.1%) and rangedfrom 80% to 80.6% in the other two age groups, while the
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 Table 4: Evaluation of styloid process length according to age and sex.
 VariableLength of the styloid process (mm)
 𝑝 valuesRight LeftMean ± SD (median) Mean ± SD (median)
 Age25 to 39 37.6 ± 6.7 (36.2) 35.2 ± 7.6 (34.3) 𝑝(1) < 0.001∗
 40 to 59 38.2 ± 8.6 (35.9) 36.5 ± 8.9 (34.5) 𝑝(1) < 0.001∗
 60 to 80 35.8 ± 4.1 (34.8) 33.7 ± 5.4 (33.2) 𝑝(1) = 0.047∗
 p value p(2) = 0.538 p(2) = 0.424Sex
 Male 39.2 ± 10.6 (35.1) 38.3 ± 11.3 (35.8) 𝑝(1) = 0.260Female 37.2 ± 6.1 (36.0) 34.8 ± 6.7 (34.2) 𝑝(1) < 0.001∗
 p value p(3) = 0.567 p(3) = 0.025∗∗Significant difference at 5.0%.(1) Through the Wilcoxon test for paired data.(2) Through the Kruskal-Wallis test.(3) Using the Mann-Whitney test.
 Table 5: Evaluation of the pattern of calcification on the right side according to age and sex.
 Variable Calcified Almost calcified Calcified outline Total𝑝 values
 𝑛 % 𝑛 % 𝑛 % 𝑛 %Total 24 11.1 135 62.5 57 26.4 216 100.0Age
 25 to 39 8 8.6 55 59.1 30 32.3 93 100.0𝑝(1) = 0.40240 to 59 13 14 61 65.6 19 20.4 93 100.0
 60 to 80 3 10.0 19 63.3 8 26.7 30 100.0Sex
 Male 4 8.9 29 64.4 12 26.7 45 100.0𝑝(1) = 0.866
 Female 20 11.7 106 62.0 45 26.3 171 100.0(1) Through Pearson’s Chi-square test.
 Table 6: Evaluation of the pattern of calcification on the left side according to age and sex.
 Variable Calcified Almost calcified Calcified outline Total𝑝 values
 𝑛 % 𝑛 % 𝑛 % 𝑛 %Total 23 10.6 135 62.5 58 26.9 216 100.0Age
 25 to 39 8 8.6 60 64.5 25 26.9 93 100.0𝑝(1) = 0.79640 to 59 12 12.9 58 62.4 23 24.7 93 100.0
 60 to 80 3 10.0 17 56.7 10 33.3 30 100.0Sex
 Male 4 8.9 28 62.2 13 28.9 45 100.0𝑝(1) = 0.881
 Female 19 11.1 107 62.6 45 26.3 171 100.0(1) Through Pearson’s Chi-square test.
 percentage of segmented type was higher in the range of 25–39 years old (37.6%) and ranged from 14.0% to 20.0% in theother two age groups (𝑝 < 0.05).
 After the completion of the association between the typeof elongation and pattern of calcification by side, on the rightside (Table 9), the significant association between the twovariables was observed (𝑝 < 0.05), which highlights that thelargest percentage differences occurred between segmentedtype and elongated with calcified outline type of elongation,
 with highest in the segmented type (39.1% versus 22.2%)and among the types: elongated and pseudoarticulated in thecalcified outline pattern, with higher value in elongated type(64.2% versus 50.0%).
 On the left side (Table 10) there was a significant asso-ciation between the two variables (𝑝 < 0.05), whichhighlights the fact that the largest percentage differencesoccurred between the elongated and pseudoarticulated typesin partially calcified pattern with higher value between the
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 Table 7: Evaluation of the type of elongated styloid process on the right side according to age and sex.
 Type of elongationElongated Pseudoarticulated Segmented Total 𝑝 values𝑛 % 𝑛 % 𝑛 % 𝑛 %
 Total 162 75 8 3.7 46 21.3 216 100.0Age
 25 to 39 60 64.5 3 3.2 30 32.2 93 100.0𝑝(1) = 0.009∗40 to 59 76 81.7 5 5.4 12 12.9 93 100.0
 60 to 80 26 86.6 — — 4 13.3 30 100.0Sex
 Male 35 77.8 2 4.4 8 17.8 45 100.0𝑝(1) = 0.955
 Female 127 74.3 6 3.5 38 22.2 171 100.0∗Significant association at 5.0%.(1) Through the Fisher exact test.(2) Through Pearson’s Chi-square test.
 Table 8: Evaluation of the type of elongated styloid process on the left side according to age and sex.
 Type of elongation𝑝 valuesElongated Pseudoarticulated Segmented Total
 𝑛 % 𝑛 % 𝑛 % 𝑛 %Total 54 1.3 8 3.7 54 25.0 216 100.0Age
 25 to 39 5 9.1 3 3.2 35 37.6 93 100.0𝑝(1) = 0.002∗40 to 59 5 0.6 5 5.4 13 14.0 93 100.0
 60 to 80 4 0.0 — — 6 20.0 30 100.0Sex
 Male 2 1.1 2 4.4 11 24.4 45 100.0𝑝(1) = 0.955
 Female 22 13 6 3.5 43 25.1 171 100.0∗Significant association at 5.0%.(1) Through the Fisher exact test.(2) Through Pearson’s Chi-square test.
 Table 9: Evaluation of calcification pattern of the second type of elongation on the right side.
 Type of elongation (right side) Calcified Almost calcified Calcified outline Total𝑝 values
 𝑛 % 𝑛 % 𝑛 % 𝑛 %Total 24 11.1 135 62.5 57 26.4 216 100.0Elongated 22 13.6 104 64.2 36 22.2 162 100.0
 𝑝(1) = 0.036∗Pseudoarticulated 1 12.5 4 50.0 3 37.5 8 100.0Segmented 1 2.2 27 58.7 18 39.1 46 100.0∗Significant association at 5.0%.(1) Through the Fisher exact test.
 elongated types (64.9% versus 37.5%) and between segmentedelongated types in cases with calcified outline, higher on thesegmented type (40.7% versus 22.1%).
 4. Discussion
 The incidence of elongated styloid process has a great vari-ability in the population [8]. Studies have shown that itsoccurrence in panoramic radiographs varies between 4% and28% [9–12], whereas only 4% to 10.3% of that group aresymptomatic [11]. In this work, the observed incidence was38.57%, differing from other radiologic studies reported in
 the literature that related 84.4% [13], 32.40% [14], and 29.6%[15].
 The use of panoramic radiographs is considered by someauthors as an important diagnostic tool for the elongation ofthe SP [9–12, 14–21]. It is described as a preferred method ofchoice for this observation, because it is a simple techniqueof routine use, when overview of the maxillofacial complexis needed, and therefore widely used for this purpose [11].However, precautions must be taken when conducting andanalyzing the images, taking care to stabilize the degree of dis-tortion inherent to technique and equipment.This criterion isvery important, since the measurements are milimetrics and
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 Table 10: Evaluation of calcification pattern of the second type of elongation on the left side.
 Type of elongation (left side) Calcified Almost calcified Calcified outline Total𝑝 values
 𝑛 % 𝑛 % 𝑛 % 𝑛 %Total 23 10.6 135 62.5 58 26.9 216 100.0Elongated 20 13.0 100 64.9 34 22.1 154 100.0
 𝑝(1) < 0.0001∗Pseudoarticulated 3 37.5 3 37.5 2 25.0 8 100.0Segmented — — 32 59.3 22 40.7 54 100.0∗Significant association at 5.0%.(1) Through the Fisher exact test.
 numerical changes observed can mean different statisticalresults.
 The methods of measurement of ESP described in theliterature are quite varied. Some authors have reported theuse of manual calipers and rulers directly on the radiographs[9, 14, 19, 22], while others used planigraphy and digitalcalipers [20]. Guimaraes et al. [11] described that they used asreference the lower edge of the cartilage of the ear lobe, andESPs which exceeded at least 1 cmwere considered elongated;and the method described by More and Asrani (2010) [12]using a software that measured the ESPs, shortly after itsemergence from the tympanic plate. In this study the methodused was similar to those authors, and to avoid distortion, weused a simple ratio calculation to obtain the actual size.
 The ESP’s standard size is described ranging from 25 to30mm, and when larger it is considered elongated [23, 24].However, among the surveyed authors, themaximumnormalsize used as a reference in their studies was 25mm [11, 13, 15],different from this study, which used as normal maximumsize 30mm, collaborating with other research that appliedthis same parameter [9, 12, 14, 19–22, 25, 26].
 After the measurements, the mean size of the elongatedESPs was 37.6mm for the right side and 35.5mm on theleft side, agreeing with the findings of Ilguy et al. [9] whoevaluated 860 radiographs, in which 32 presented imagessuggesting elongation of ESP, and obtained the mean size of34 and 35mm in the left and right sides, respectively; data dif-ferent from the study of Correll et al. [25] who analyzed 1.171radiographs, and 606 of those presented images suggestingESP with medium size observed on both sides of 43.6mm.
 Tavares and Freitas [14] evaluated 463 panoramic radio-graphs, in which 150 of them showed elongation of the SP, andobserved that bilateral occurrence was more common (60%)and no significant difference between sexes was observed,with a higher frequency in the age group between 41 and60 years old. Guimaraes et al. [11], analyzing 2,600 X-rays,recorded 146 images of suggestive elongation of the ESP, mostcommonly found in females in the age of 11–40 years withbilateral occurrence of 84%. In this study, it was observedthat the elongation was more present bilaterally (84.7%),resembling this and other studies that showed similar results:85.75% [25], 71.5% [21], and 67.7% [13].
 Regarding the frequency in relation to sex, it wasobserved to be higher in females with 79.2%, collaboratingwith studies by Guimaraes et al. [11] and de Paula andCarraretto [21] who observed 63% and 86%, respectively.Further studies reported that the frequency in relation to sexis irrelevant [13, 14, 22]. Regarding the age, it was observed
 that there is no consensus among the authors, because somereported a higher incidence in the age group between 41 and50 years [10] and the other between 30 and 40 years [24],and others have mentioned a greater increase after 50 yearsof age [25]. In this research the most affected age groups werebetween 25 and 39 years old and 40 and 59 years old withequal frequencies of 43.1%.
 In this study, the most common type of elongationobserved was elongated with 73.1% of patients. Other authorsalso reported in their studies that the elongated type was themost frequent, however, in varying percentages: 85% [12],74.2% [21], 71.1% [9], and 68% [10].
 Another finding related was the correlation between thetype of elongation and age, where it was observed that withincreasing age the elongated type of the right side is moreoften found. However, it was not possible to correlate thisinformation with the literature, since no similar result wasfound.
 When the pattern of calcification was analyzed, it wasfound that the partially calcified pattern was the mostfrequent in 62.5% of the radiographs, collaborating withthe findings of More and Asrani [12] who evaluated 500radiographs and observed that 70% of them showed the samepattern and Ilguy et al. [4], who evaluated 860 patients inwhich 32 showed suggestive images of elongation of the SP,and of these 27 cases showed a partially calcified pattern.
 When evaluating howmuch the length varies on the typeand pattern of calcification, it was observed that the calcifiedpattern and pseudoarticulated type have the greatest lengthsof ESP, where the calcified pattern obtained a mean size of40.5mm on the right side and 37.7mm on the left side, andthe pseudoarticulated type obtained mean size of 43.4mmand 52.2mm on right and the left, respectively. Anothernew parameter obtained in this study was the relationshipbetween the type of elongation and pattern of calcification,where it was possible to observe that on the right side thepartially calcified pattern was more frequently found in alltypes of elongation (64.2% elongated, 50%pseudoarticulated,and 58.7% segmented). On the left side, the partially calcifiedpattern was found more frequently in elongated (64.9%) andsegmented (59.3%) types, while the pseudoarticulated typeand the calcified and partially calcified patterns were eachfound in 37.5% of cases.
 5. Conclusion
 It was found that the elongation of the styloid process isan anatomical variation, which must be taken into account

Page 7
                        

Anatomy Research International 7
 by dentists; the panoramic radiography as a technique ofeasy approach and low cost can be used to aid in diagnosis;despite the fact that there are several studies in the literatureregarding this topic, a better understanding of the correla-tions between the types and patterns of calcification should beinvestigated in daily clinics, in order to associate the presenceof styloid process elongation with the clinical symptoms.
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