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Prevalence of Ponticulus Posticus in Orthodontic Patients of the Local Population of

Islamabad, Pakistan
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ABSTRACT
Objective: To determine the prevalence and association of Ponticulus Posticus with dental and skeletal
malocclusionsin ourlocal population.

Study Design: Cross sectional, observational study

Place and Duration of Study: Orthodontics department of a tertiary care hospital based in Islamabad using
records between the duration of 1* March, 2014 —31" February 2018.

Materials and Methods: The study was conducted using lateral cephalograms of the patients visiting the
Orthodontic department which were analysed against age, gender, skeletal and dental malocclusions of the
patients obtained from the patient records. For the incidence of Ponticulus Posticus a total of 1194 radiographs
were obtained using convenience sampling and analysed using SPSS version 17 and Pearson's Chi-Square test
was applied.

Results: A combined frequency of PP was found to be 18.1% (181/817). A higher frequency in males 22.6%
(77/264) as compared to females 15.8% (104/553) exhibited a significant difference (p < 0.05).

Partial type of Ponticulus Posticus was more frequent (61.3%) as compared to Full (38.7%). Partial variant
expressed a higher frequency in skeletal (49.5%) and dental (48%) class Il malocclusion. Whereas, the full
variant of Ponticulus Posticus exhibited a higher frequency in Dental Class I (48.6%) and skeletal Class|1(55.7%)
respectively.

Conclusion: Our data suggests that frequency of Ponticulus Posticus in our local population shows male
preponderance in dental class Il malocclusion, however, no significance was established in relation to its
association with skeletal or dental malocclusions.
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Introduction

Ponticulus Positicus (PP) is a morphological variation
of the ATLAS/C1 (the first cervical vertebra), famous
for anatomical disparity leading to various clinical
manifestations such as; migraine, neck pain, hearing
loss and most importantly, incorrect assessment
during orthopaedic surgery for atlanto-axial fixation
causing vertebral artery damage." Ponticulus
posticus is a Latin word meaning “LITTLE POSTERIOR
BRIDGE”.*” It is a membranous ossification found
between the posterior portion of the superior
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articular process and posterolateral portion of
superior margin of the posterior arch of Atlas.’ This
anatomical anomaly has been termed in the
literature using various terminologies such as
Arcuate Foramen, Kimmerle anomaly, Foramen
Atlantoideum being a few of them.**Origin of PP with
clinical implications is not yet fully understood’ and
subjected to ongoing research with endochondral
origin from the dorsal arch of atlas proposed in the
literature.’

PP has prevalence ranging from 1.3% - 60%’ with
ethnic variation.’ There is a lack of data on the Asian
population,” no such study is yet reportedly
conducted in Pakistan. Recent meta-analysis shows
preponderance in female gender (18.5%) as
compared to males (16.7%).° The analysis is
commonly done using various assessing/
investigating tools such as CBCT,” dried specimens of
C1 (Atlas)"*" and most commonly employed method
comprising lateral cephalograms.”™ Using these
investigative techniques, the establishment of
presence of PP and types can be assessed which can
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be Partial (incomplete) and Full (complete).
Skeletal deformities, head, neck, cervical posture
and morphological deviation along with variable
orthopaedic findings are believed to have an
association with malocclusion.”” Studies have also
reported a relationship between mandibular
positioning and cervical vertebral morphology.”
D'Attilio et al presented a statistically significant
correlation between mandibular plane angle,
position, length and overjet to the cervical
curvature.” All these studies showing an association
of orthopaedic findings with certain orthodontic
findings led us to investigate the prevalence and
association of Ponticulus Posticus with dental and
skeletal malocclusionsin ourlocal population.

Materials and Methods

A cross-sectional study was undertaken at the
Islamic Interational Dental Hospital, using the
records from the archives of the Orthodontics
department of patients who had undergone
orthodontic treatment/consultation during a period
of March 01, 2014 — February 31, 2018. A total of
1194 lateral cephalograms were acquired using non-
probability convenience sampling. The ethical
approval was obtained from the Institutional Ethical
Review Committee. A total of 196 radiographs were
excluded, the exclusion criteria comprised of poor
visualization of posterior arch of atlas and patients
with congenital facial abnormalities and/or
syndromes. Radiographs were recorded using ART
PLUS Dental X-Ray - FIN-02150 and examined by
direct visualization under adequate illumination for
the presence of the anomaly, and if present whether
complete or partial. Gender, age, dental and skeletal
malocclusions were noted.

Radiographs were examined by two observers twice
on different occasions to reduce intra operative
error. In case of a disagreement, a third observer
from the radiology department was consulted. The
observers followed the classification by Miki et al
which radiographically classifies the Ponticulus
posticus into three types:*
“Fulltype:itformsacomplete bonyring.

Incomplete type: some portions of the bony ring are
defective.

Calcified type: there is a linear or amorphous
calcification.”

Due to many intermediate forms of partial (PP) which
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may range from a spicule to some being ossified but
not completely encircling the posterior arch, the
variations were dichotomized to Complete and
Partial for this study.

All data was entered and subjected to statistical
analysis using SPSS version 17. Using Pearson's Chi-
square test, data was analysed to establish any
association between occurrence, gender, age and
malocclusions (skeletal & dental).

Results

The mean age of the subjects was 17.76 + 5.41 years
(range 7 — 51 years) and catogarized into three
groups, Group | (7-14 years), Group Il (15-20 years) &
Group Il (21 and above). Highest prevalence of PP
was found in Group I, Partial form of PP was 44.1%
and full form of PP was 37.1%. Total number of PP
detected were 181 with a prevalence of 18.1% out of
998 radiographs (Partial: 61.3%, Full: 38.7%). Male
patients showed a preponderance of PP n=77
(22.6%) as compared to females n=104 (15.8%) with
significant difference (p<0.05) however, no
significant difference (p>0.05) was observed
between partial and full form of PP, age, skeletal &
dental malocclusions.

With the analysis of malocclusion groups, partial PP
showed a relative predominance of dental 49 (48%)
and skeletal 52 (49.5%) Class Il malocclusions and
conversely cases of complete/full PP showed a
relative predominance of dental 32 (48.6%) Class I
and skeletal 39 (55.7%) Class | malocclusion.
However, there was no significant difference
between different malocclusion groups (skeletal or
dental) (p>0.05). Detail description available in Table
[ &II.

Table I: Frequency of PP Based on Gender in Local
Population, P < 0.05

Ponticulus Posticus Ponticulus Posticus
Absent Present
Male 264 (77.4%) 77 (22.6%)
Female 553 (84.2%) 104 (15.8%)
Total 817 (81.9%) 181 (18.1%)

Table II: Frequency of PP Based on Dental and Skeletal
Malocclusions, P > 0.05

Dental Skeletal
Partial Full Partial Full
Class | 36.3% 36.8% 38.1% 55.7%
Class Il 48% 48.6% 49.5% 38.6%
Class Il 15.7% 12.9% 12.4% 5.7%
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Discussion

The cross-sectional study comprises of
cephalograms of the Orthodontically treated
patients, as shown in figures 1(A) & (B), of our local
population, the evaluation showed a prevalence of
18.1% with partial 61.3% & full 38.7%. The analysis
of malocclusion groups showed a predominance of
partial type PP in Dental Class Il malocclusion and full
type PP in Skeletal Class .

Different methods have been used to investigate PP,
that entail plain radiography, CBCT, CT-scans and
examination of dried specimens of Atlas. Various
studies have been undertaken in different
populations with highly variable results (1.3% — 60%
prevalence), reported prevalences consist of a meta-
analysis conducted by Przemyslaw A. et al which
states that the least amount of cases of PP were
reported in Asia as opposed to North America where
the frequency of PP was highest.’

Compared to our population, similar prevalences
were reported by Jae Taek Hong (15.6%),” Young et
al, (15.5%).”Kyeong Hwan Kim et al, Elliot & Tanweer
(16.6%)”" and Yong Jae (14%) and (15.5%)
respectively.”” However, V Sharma et al. (4.3%),”
Chitrodka PK et al. (60%)° showed contrasting
results. A significant male predominance was
observed in our local population (p <0.05) which isin
coherence with a study conducted by Adisen and
Misirlioglu.” Though a female predominance was
also reported in a study with no significant difference
established between the genders (p>0.05).’
Whereas, some studies also suggested that there is
no significant difference in the prevalence of the PP
among the two genders.”” Adisen and Misirlioglu, in
their attempt to study the relationship between
mandibular position and cervical vertebra
morphology, no association could be established but
it was recommended to investigate the presence of
PP in different dentoskeletal patterns in future
studies. Middle Anatolian population had a higher
frequency of the anomaly (PP) detected in Angle
class Il patients (22.2 %). Although no significant
difference was observed between malocclusion
groups (p > 0.05)° which is in coherence with the
results of this study.” According to Sevki et al 2017 in
Turkish population PP was most frequently detected
in class Ill patients (13.8%) followed by class Il
(12.2%) and class | patients (10.5%). Statistically
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significant differences between the different sagittal
skeletal groups were observed (p = < 0.05). In the
Turkish population, highest frequency of PP was
found in Angle class Il patients. Both these findings
are in accordance with the study conducted by
Sonnesen et al 2007 which showed significant (p =
<0.001) relationship with mandibular overjet and
cervical column morphological deviations as
compared to the control group.”

Many studies have tried to find any association with
age, but none has been able to do so, while some
studies have gone as far as to negate any such
association.” Some claim it to be congenital, citing
cadaveric and radiologic studies that have shown its
presence in fetuses and children, with some still in
the cartilaginous stage yet to ossify which supports
the study conducted by Geist whose findings oppose
the theory of it being a degenerative phenomenon
which occurs as a result of aging.'* Some studies have
shown that in some cases it is able to ossify over the
years™ while in others it remains in a spicule/partial
form throughout life, which suggests no association
ofthe bridging process with life.

One of the limitations in the study design was that
the lack of extensive Computated Tomography which
could have revealed the frequency more accurately
by determining if the anomaly was bilaterally present
or unilaterally. The observers were not trained
radiologists and a trained radiologist was only
consulted in cases where both the observers
opinions differed.

Conclusion

Our data suggests that frequency of Ponticulus
Posticus in our local population shows male
preponderance in dental class Il malocclusion,
however, no significance was established in relation
to its association with skeletal or dental
malocclusions. A larger sample should be taken in
future studies conducted, CBCT or CT scans are
recommended to find the full extent of PP including
unilaterally and bilaterally present variants.

REFERENCES

1. Tassoker M, Necmettin Erbakan University K, Turkey, Kok H,
Necmettin Erbakan University K, Turkey, Ozcan S, Necmettin
Erbakan University K, Turkey. Investigation of the
relationship between "Sella Turcica Bridge" and "Ponticulus
Posticus": A Lateral Cephalometric Study. International
Journal of Morphology. 2017;35(1):337-44.



JIIMC 2019 Vol. 14, No.3

10.

11.

12.

13.

14.

15.

Bayrakdar IS, Miloglu O, Altun O, Gumussoy |, Durna D,
Yilmaz AB. Cone beam computed tomography imaging of
ponticulus posticus: prevalence, characteristics, and a
review of the literature. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2014;118(6):210-9.

Adisen MZ, Misirlioglu M. Prevalence of ponticulus posticus
among patients with different dental malocclusions by
digital lateral cephalogram: a comparative study. Surgical
and Radiologic Anatomy. 2017;39(3):293-7.

Kim KH, Park KW, Manh TH, Yeom JS, Chang B-S, Lee C-K.
Prevalence and Morphologic Features of Ponticulus
Posticus in Koreans: Analysis of 312 Radiographs and 225
Three-dimensional CT Scans. Asian Spine Journal.
2007;1(1):27-31.

Tassoker M, Ozcan S. Ponticulus Posticus: Is It Important for
a Dentist as an Radiological Finding? Yeditepe J Dent.
2017;13(2):35-41.

Bayrakdar IS, Miloglu O, Yesiltepe S, Yilmaz AB. Ponticulus
posticus in a cohort of orthodontic children and adolescent
patients with different sagittal skeletal anomalies: a
comparative cone beam computed tomography
investigation. 77.2018.

Gibelli D, Cappella A, Cerutti E, Spagnoli L, Dolci C, Sforza C.
Prevalence of ponticulus posticus in a Northern Italian
orthodontic population: a lateral cephalometric study.
Surgical and Radiologic Anatomy. 2016;38(3):309-12.
Pekala PA, Henry BM, Pekala JR, Hsieh WC, Vikse J, Sanna B,
et al. Prevalence of foramen arcuale and its clinical
significance: a meta-analysis of 55,985 subjects. Journal of
Neurosurgery: Spine.0(0):1-15.

Chitroda PK, Katti G, Baba IA, Najmudin M, Ghali SR,
Kalmath B, et al. Ponticulus Posticus on the Posterior Arch of
Atlas, Prevalence Analysis in Symptomatic and
Asymptomatic Patients of Gulbarga Population. J Clin Diagn
Res. 2013;7(12):3044-7.

Gupta C, Radhakrishnan P, PalimarV, D'souza AS, Kiruba N. A
guantitative analysis of atlas vertebrae and its
abnormalities. ) Morphol Sci. 2013;30(2):77-81.

Patel Dinesh K. SAA, Roy Nilanjan, Manvikar Purushottam
R., Bharambe Vaishaly. A STUDY OF FORAMEN OF ARCUALE
IN ATLAS VERTEBRA: INCIDENCE AND CLINICAL
CORRELATIONS -. International Journal of Current Research
and Review. 2017;7(20):09-11.

Hoenig JF, Schoener WF. Radiological survey of the cervical
spine in cleft lip and palate. Dentomaxillofac Radiol.
1992;21(1):36-9.

Haji Ghadimi M, Amini F, Hamedi S, Rakhshan V.
Associations among sella turcica bridging, atlas arcuate
foramen (ponticulus posticus) development, atlas posterior
arch deficiency, and the occurrence of palatally displaced
canine impaction. Am J Orthod Dentofacial Orthop.
2017;151(3):513-20.

Friedrich RE. Ponticulus posticus is a frequent radiographic
finding on lateral cephalograms in nevoid basal cell
carcinoma syndrome (Gorlin-Goltz syndrome). Anticancer
Res.2014;34(12):7395-9.

Krishnamurthy A, Nayak S, Khan S, Prabhu LV, Ramanathan
LA, Ganesh Kumar C, et al. Arcuate foramen of atlas:
incidence, phylogenetic and clinical significance. Rom J

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Prevalence of Ponticulus Posticus in Orthodontic Patients

Morphol Embryol. 2007;48(3):263-6.

Baeesa SS, Bokhari RF, Bajunaid KM, Al-Sayyad MJ.
Prevalence of the foramen arcuale of the atlas in a Saudi
population. Neurosciences (Riyadh). 2012;17:345-51.
Rajani S. Is variant anatomy of atlas clinically important? A
review. Basic Sciences of Medicine. 2014;3(1):1-7.

Geist JR, Geist SM, Lin LM. A cone beam CT investigation of
ponticulus posticus and lateralis in children and
adolescents. Dentomaxillofac Radiol.
2014;43(5):20130451.

Calin A, editor Ponticulus posticus-not such a rare finding on
lateral cervical spine radiographs2013: European Congress
of Radiology 2014.

Bui C, King T, Proffit W, Frazier-Bowers S. Phenotypic
Characterization of Class Ill Patients.
http://dxdoiorg/101043/0003-
3219(2006)076[0564:PCOCIP]20C0;2. 2009.

Singh GD, Dundee Dental Hospital and School UoD, Dundee,
Scotland, UK, Dundee Dental Hospital and School UoD, Park
Place, Dundee DD1 4HR, Scotland, UK. Morphologic
determinants in the etiology of class Ill malocclusions: A
review. Clinical Anatomy. 2017;12(5):382-405.

Festa F, Tecco S, Dolci M, Ciufolo F, Meo SD, Filippi MR, et al.
Relationship Between Cervical Lordosis and Facial
Morphology in Caucasian Women with a Skeletal Class Il
Malocclusion: A Cross-Sectional Study.
http://dxdoiorg/101080/08869634200311746240.2016.
D'Attilio M, Epifania E, Ciuffolo F, Salini V, Filippi MR, Dolci
M, et al. Cervical lordosis angle measured on lateral
cephalograms; findings in skeletal class Il female subjects
with and without TMD: a cross sectional study. Cranio.
2004;22(1):27-44.

Miki T, Oka M, Urushidani H, Hirofuji E, Tanaka S, Iwamoto S.
<Originals>Ponticulus Posticus : Its Clinical Significance.

Jae Taek Hong, Sang Won Lee, Byung Chul Son, Jae Hoon
Sung, Seung Ho Yang, Il Sub Kim, et al. Analysis of
anatomical variations of bone and vascular structures
around the posterior atlantal arch using three-dimensional
computed tomography angiography.
http://dxdoiorg/103171/SP1/2008/8/3/230. 2008.

Young JP, Young PH, Ackermann MJ, Anderson PA, Riew KD.
The ponticulus posticus: implications for screw insertion
into the first cervical lateral mass. JBJS. 2005;87(11):2495-8.
Elliott RE, Tanweer O. The Prevalence of the Ponticulus
Posticus (Arcuate Foramen) and Its Importance in the Goel-
Harms Procedure: Meta-Analysis and Review of the
Literature. World Neurosurgery. 2014;82(1).

Cho YJ. Radiological analysis of ponticulus posticus in
Koreans. Yonsei medical journal. 2009;50(1):45-9.

Sharma V, Chaudhary D, Mitra R. Prevalence of ponticulus
posticus in Indian orthodontic patients. Dentomaxillofac
Radiol. 2010;39(5):277-83.

Sonnesen L, Kjaer |. Cervical column morphology in patients
with skeletal Class Ill malocclusion and mandibular overjet.
AmJ Orthod Dentofacial Orthop.2007;132(4):427.e7-12.
Paraskevas G, Papaziogas B, Tsonidis C, Kapetanos G. Gross
morphology of the bridges over the vertebral artery groove
onthe atlas. Surg Radiol Anat. 2005;27(2):129-36.

145



