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RETROSPECTIVE ANALYSIS OF PONTICULUS POSTICUS IN
INDIAN ORTHODONTIC PATIENTS-A LATERAL
CEPHALOMETRIC STUDY
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ABSTRACT

BACKGROUND: The lateral cephalogram is the most common diagnostic radiograph used in clinical
orthodontics. Significant cervical spine pathology can be detected on the routine lateral cephalogram.
The aim of this study is to sensitize clinicians for examining the cervical area of lateral cephalogram
carefully and thus record anatomical variations.

MATERIALS AND METHODS: The presence and types of ponticuli posticus were investigated on 650
lateral cephalograms which were randomly selected from archived records at AECS Maaruti College of
Dental Sciences & Research Centre, Bangalore

RESULTS: The prevalence rate of Ponticulus Posticus in our study was found to be 11.1%. Though
there was slight female predominance of 11.7% as compared to 10.4% in males, difference was not
statistically significant.

CONCLUSION: Ponticulus posticus is a common anomaly in the Indian population. If any such
anomaly is detected or suspected, it must be documented in the patient’s health record and specialist
consultation must be sought. The lateral cephalogram must thus be considered as one of the baseline
screening tool for detecting anomalies and pathology in the cervical spine region.
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INTRODUCTION

The lateral cephalogram is the most common
diagnostic  radiograph  used in  clinical
orthodontics. The cervical spine area present in
lateral cephalograms is, however, generally
omitted in cephalometric tracings. Although the
skeletal maturation evaluation using cervical
vertebrae and its modified version, cervical
vertebrae maturation index (CVMI), is now
commonly used to interpret the growth potential
of young patients (1). Inadequate attention is paid
to the radiological anatomy of this region with a
view to identifying pathology. Significant cervical
spine pathology can be detected on the routine

lateral cephalogram (2,3). Since ‘‘the eye sees
what the mind knows’’, one of the aims of this
article is to sensitize clinicians and radiologist to
“‘see’” the cervical spine and be equipped to
identify departures from normal anatomy.

The Latin meaning of ponticulus posticus is
““little posterior bridge’’, which describes an
anomalous malformed bony bridge between the
posterior portion of the superior articular process
and the posterolateral portion of the superior
margin of the posterior arch of the atlas. The
normal atlas is a ring-like structure consisting of
two lateral masses connected by a short anterior
arc and a longer posterior arch. It is the widest
cervical vertebra, with its anterior arch
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approximately half as long as the posterior arch.
The posterior arch corresponds to the laminae of
other vertebrae. On its upper surface is a wide
groove for the vertebral artery and the first
cervical nerve. In 1-15% of the population, a bony
arch may form thereby converting this groove into
a foramen through which these structures pass.
This bony arch is known as the ponticulus posticus
(4). Historically, ponticulus posticus has been
referred to by many names including pons
posticus, arcuate foramen, foramen arcuale,
retroarticular vertebral artery ring, Kimmerle
anomaly, foramen atlantoideum, foramen sagitale,
canalis arteriae vertebralis, and retroarticular canal
of the atlas (5-8).

The potential clinical significance of
ponticulus posticus is controversial because the
majority of patients with this finding are
asymptomatic (5). Some studies have determined
that patients with ponticulus posticus do not have
a high chance of experiencing adverse effects
from cervical adjustments related to its presence
(9). However, symptoms that may be associated
with ponticulus posticus include migraine without
aura (10), chronic tension type of headache (11),
vertigo, diplopia, and neck pain (12). It has even
been suggested that ponticulus posticus may
contribute to vertebral artery compression,
vertebro-basilar insufficiency, or vertebral artery
dissection. It must also be taken into account
during the immobilization of the cervical spine
with lateral mass fixation in Cl. Young et al
reported that mistaking the ponticulus posticus for
a broad posterior arch of the atlas during C1
lateral mass screw placement could cause injury to
the vertebral artery (13).

Although we are not directly concerned with
the management of cervical spine anomalies, we
do have an obligation, as healthcare professionals,
to record any such findings that may hold
importance for the patients ‘overall health.
Considering the growing clinical importance of
this entity, we need to understand the
morphological features and the prevalence of this
anomaly. The lateral cephalogram is a useful
screening tool for detection of this anomaly.

There appear to be very few studies on the
prevalence or morphological characteristics of
ponticulus posticus in an Indian population.
Therefore, we investigated the prevalence and
morphological features of ponticulus posticus in

an Indian population comprising patients reporting
to our institute for orthodontic treatment who were
all healthy and free of any systemic or
musculoskeletal problems.

MATERIALS AND METHODS

The study was done in June 2012 at AECS
Maaruti College of Dental Sciences & Research
Centre, Bangalore. The study was approved by the
ethical committee of the institution and it was
carried out in the Department of Oral Medicine
and Radiology. All the procedures were in
accordance with ethical standards of the
committee on human experimentation of the
institution as well as the Helsinki Declaration of
1975 as revised in 1983. The machine which was
used to take lateral cephalograms was VATECH
PaX 400-C (Vatech Global, Gangnam Gu, Korea).

Lateral cephalograms were retrieved from the
archives and examined for ponticulus posticus.
The study population was Indian (Dravidian) in
origin belonging to South Karnataka Region.
Lateral cephalograms with poor visualization of
the posterior arch of the atlas due to overlapping
of the mastoid process or the occiput were
excluded. Patients who reported with congenital
anomalies such as cleft lip and palate were not
included in the study. Patients with other
syndromic conditions involving the craniofacial
region were also excluded. Lateral cephalograms
of 650 patients, comprising 290 males and 360
females, were examined. The mean age was 20.2
years (range 12-25 years). The distribution of the
sample by age and sex is presented in Table 1.

Table 1: Distribution of Patients

Sex No. of AgeRange Mean
Patients Age

Males 290 12-25years  19.9
Females 360 12 -25years  20.5
Total 650 12 -25years  20.2

The images were viewed on a flat screen TFT-
LCD monitor (Thin Film Transistor-Liquid
Crystal Display) with a resolution of 2906 x 2304
pixels in JPEG (Joint Photographic Experts
Group) format with 24-bit grayscale. Each
radiograph was carefully inspected for the
presence of a ponticulus posticus and whether it
was complete or partial. During initial
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The varied appearance of ponticulus posticus in
our study as seen on lateral cephalogram is shown
in Figure 1I-IV (cropped images of lateral
cephalograms).

examination, all lateral cephalograms were
observed independently by two of the authors. To
eliminate any error, 100 randomly selected lateral
cephalograms were re-examined separately by the
same two authors a month after initial
examination. All the data were entered in
Microsoft Excel 2007 and subjected to statistical
analysis. Chi square test with Yates correction was
used to analyze the differences between males and
females regarding the presence of ponticulus
posticus (Table 2).

Table 2: Prevalence of ponticulus posticus as
observed in our study

Type Male Female  ‘p’ value

Complete | 8(2.8%) 11(3.1%) 0.8232
Partial 22(7.6%) 31(8.6%) 0.7410

Total 30(10.4%) 42(11.7%) 0.6832

RESULTS

Analysis of 650 lateral cephalograms revealed
prevalence rate of ponticulus posticus (both
complete and partial) as 11.1% in the population
studied. Although slight female predominance is
seen, it is not statistically significant (p>0.05).

There was complete agreement between the
two authors at both the first and second
examination and also intra-observer agreement
was complete at two different examinations. The
details of results are given in Figure 1 below and
Table 2 above.
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fale Female Taotal
M Complete 3 11 19
H partial 22 31 53

Fig. 1: Column chart showing details of results of
the study

Fig. 2: Cropped image of a normal lateral
cephalogra :

Fig.3: Cropped image of a lateral cephalogram
showing partial ponticulus posticus
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Fig.4: Cropped image of a lateral cephalogram
showing complete ponticulus posticus

DISCUSSION

In the western population, the prevalence of
ponticulus posticus has been reported to be
between 5.1% and 37.8% (13,14). Complete
ponticulus posticus has been found to be between
2.6% and 14.3% in radiological and between 3.4%
and 15% in osteological studies (15). In our study,
complete ponticulus posticus was seen in 2.95% of
the subjects. Female predominance (14) has been
described more often, and a similar pattern is seen
in our study. Numerous studies have reported a
higher prevalence of cervical spine anomalies in
cleft lip and palate patients.

In a study done by V Sharma et al (16) on
Indian Orthodontic patients, the authors found
prevalence of complete ponticulus posticus as
4.3%, which is higher than ours (2.95%) and they
also found male (5.33%) predominance over
female(3.76%) in the population studies. In our
study, complete ponticulus posticus is seen in
2.8% of males and 3.1% of females. The
difference could be attributed to the different
origin of population in both the studies.

In our study, a total prevalence of 11.1% is
seen in the population of age group of 12- 25
years. Although slight female predominance is
seen, it is not statistically significant (F: M = 11.7:
10.4). Similar findings were seen in a study by
Shilling et al (17) and Yong Jae Cho (18).

In a study by Yong Jae Cho (18) on Koreans,
prevalence of ponticulus posticus was 15.5%
when imaging modality used was 3-D CT scan

and in the same study group the prevalence rate
decreased to 6.95% when plain radiograph
analysis was done. This increase in prevalence as
compared to our study could be ascribed to the
type of screening modality used i.e. higher
diagnostic value of 3-D CT as compared to plain
radiography.

In a study by P. Kuhta et al (19), the
prevalence of ponticulus posticus was reported to
be 45.9%, which is much higher than ours. This
could be attributed to the age of the patients
included in the study. The calcification of the
bony bridge progresses over time from an
incomplete bony arch to a complete ossification as
has been described by Paraskevas et al (20).

In a study done on Caucasians by Kendrick et
al (21) it was reported prevalence of ponticulus
posticus to be around 15.8%, which is slightly
higher than ours. This difference could be due to
different ethnicity of the study groups.

Considering the grave complications that can
arise from overlooking this anomaly in cervical
spine surgery and other cervical spine
interventions and the ease with which it can be
avoided, if identified correctly, we need to
emphasize identification of the ponticulus posticus
on routine lateral cephalograms. Recently,
Leonardi R et al (22) have concluded in their study
that calcification of the atlanto-occipital ligament
should be considered as one of the major criteria
for nevoid basal cell carcinoma syndrome
diagnosis.

Also, as there is a positive co-relation
between migraine, chronic tension type of
headache and the presence of ponticulus posticus,
and again both of these orofacial pain conditions
are seen as co-morbidity with TMJ disorders
(23,24). In all of these orofacial pain disorders,
diagnosis is mostly based on history given by the
patient, and to-date, there is no diagnostic test
available which could be used to assess the risk
factors associated with these disorders. Thus, if
such correlation is proven, then probably in the
future, screening of lateral cephalogram for
presence of ponticulus posticus could be one of
the baseline investigations.

Since our study was retrospective, we did not
know about the pain status of the patients; so,
more studies are needed to be done especially on
symptomatic patients to further prove this
correlation.
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In conclusion, the study showed that ponticulus
posticus is not an uncommon anomaly in the
Indian population. Since this anomaly has been
associated with presence of orofacial pain like
migraine, further studies should be done on
different populations with larger sample sizes,
especially on symptomatic patients, to further
prove this correlation. We suggest that, during
routine radiographic examination, if ponticulus
posticus is detected, it should be documented in

patients’ health record and if patients are
symptomatic, further investigation should be
sought for.
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