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ABSTRACT

Radiculomegaly is a rare dental anomaly charac-
terized by abnormally elongated tooth roots, most com-
monly associated with syndromic conditions such as
oculofaciocardiodental (OFCD) syndrome. Generalized
radiculomegaly in the absence of systemic findings is ex-
ceptionally rare, particularly in male patients. I report the
case of a 62-year-old Bulgarian male who presented with
dental hypersensitivity and localized pain in the left man-
dibular region. Clinical examination revealed multiple
missing teeth, generalized tooth wear, and retained per-
manent teeth with elongated crowns. Panoramic radiog-
raphy and cone beam computed tomography (CBCT) re-
vealed generalized root elongation involving multiple
teeth in both arches. The maxillary canines showed the
most pronounced elongation, with roots measuring up to
35.62 mm. No clinical signs of syndromic conditions such
as OFCD were present, and the patient’s medical and fam-
ily history were unremarkable. The purpose of this arti-
cle is to present a case of a non-syndromic Bulgarian male
patient diagnosed with an occurrence of Radiculomegaly
(Root Gigantism) affecting the permanent dentition, es-
pecially the maxillary canine.

Conclusion: Dentists need to be informed of the
clinical and radiographic features of different dental
anomalies, especially radiculomegaly. The challenges
faced dentist include repairing the root canals, extracting
and/or moving the teeth orthodontically.
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BACKGROUND

The tooth root is an integral, functionally impor-
tant part of our dentition. The formation of a functional
root depends on epithelial-mesenchymal interactions and
integration of the root with the jaw bone, blood supply
and nerve innervations. The dentin of the root is covered
by cementum, and the root is also surrounded by the peri-
odontal ligament, a fibrous connective tissue structure that
connects the root cementum to the alveolar bone [1].

The normal mechanism of crown and root devel-
opment is a complex process that includes three stages
are included in the process: bud, cap, and bell stages [2].
Hertwig’s Epithelial Root Sheath (HERS) was first discov-
ered as a bi-layered cell sheath surrounding the roots of
amphibian teeth. HERS descends from the oral epithelium
and the enamel organ to form a collar around the cervical
part of the amphibian tooth root. HERS as a transient
structure assembled in the early period of root formation
and elongation and subsequently fenestrated and reduced
to epithelial rests of Malassez (ERM) [3].

There are a number of dental anomalies in exist-
ence that affect the tooth structure, shape, and size. While
the etiology of these anomalies is generally not clear, cer-
tain factors associated with them are thought to affect the
tooth at the histo and morpho differentiation stages of its
development. Among the factors thought to cause dental
anomalies are chemotherapy, radiotherapy, trauma,
drugs, and infections, which exert their influence during
the stage of the tooth bud cell proliferation. Agenesis,
macrodontia or megadontia, oligodontia, hypodontia and
radiculomegaly are examples of abnormal tooth morphol-
ogy and number [4].

A rare congenital tooth anomaly called
radiculomegaly, which is also called tooth gigantism or
long root, is an important uncommon finding in patients
with oculofaciocardiodental syndrome (OFCD) [5]. OFCD
is rare and occurs only in females due to X-linked inherit-
ance pattern and embryonic lethality in males. OFCD was
first reported by Hayward as cuspid gigantism and incisor
radiculomegaly in an 18-year-old female with congenital
cataracts. OFCD is considered a syndrome as it consistently
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presents with a specific group of symptoms. These include
ocular anomalies, a typical facial appearance including a
narrow face, high nasal bridge, cardiac anomalies such as
atrial or ventricular septal defects; and specific dental char-
acteristics including radiculomegaly of the canines, oligo-
dontia, delayed eruption, and retained deciduous teeth.
Radiculomegaly of the canines develops until the teeth
reach the cortical plate of the orbit or mandible.

This case report aims to present a rare case of a non-
syndromic generalized radiculomegaly case of a 62-year-
old Bulgarian male patient.

CASE DESCRIPTION

A 62-year-old man was admitted to the Medical-
Dental Center at the Faculty of Dental Medicine in Varna
with complaints in the area of tooth 36. The patient re-
ported pain from cold stimuli. Another complaint of the
patient was hypersensitivity of all teeth. Extraoral exami-
nation (Figures la, 1b, 1c) showed a patient with an elon-
gated face with a convex profile, a normal nasolabial an-
gle, a long filtrum, and normal lips.

Fig. 1. A) An anfas view of the patient, B) A left
profile view of the patient, C) A right profile view of the
patient.
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Intraoral examination (Figures 2a, 2b, 2c) showed
abrasion, erosion and wedge-shaped defects of all teeth
and a lot of extracted teeth.

Fig. 2. A) An intraoral left side view of the patient.
B) An intraoral right side view of the patient. C) An
intraoral anterior view of the patient
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A panoramic radiograph (Figure 3) was taken, which
incidentally revealed extremely long teeth in almost all
dentition. The permanent maxillary canines were impacted
with notably long roots. The roots of the maxillary teeth
appear superimposed on the maxillary sinus and extend
to about the level of the middle meatus. The mandibular
canines and the left mandibular first molar were long.

Fig. 3. A panoramic radiograph showing the elon-
gated roots of the teeth.

Further investigation to confirm the root gigantism
and to rule out any artifact was performed by taking cone
beam computed tomography (CBCT) (Figure 4). Planmeca
Romexis® (Romexis 5.2.0., Helsinki, Finland) dental ra-
diographic software was used to measure the length of the
maxillary left canine. Tooth root lengths were measured
in slice orientation from the cusp tip to the root apex us-
ing calibrated digital tools within the software interface.
Selected teeth were measured as follows: the length of up-
per left canine was 35.62mm (Fig. 5a) and the right ca-
nine- 33.32 mm (Fig. 5b), lower left canine- 31.81 mm
(Fig. 5c¢), upper right second premolar- 24.82 mm (Fig. 6),
lower right first premolar- 24.56 mm (Fig. 6) and lower
left first molar- 25.23 mm.

Fig. 4. CBCT view of two jaws

¥\ e/

[

)

5 TRER .\, |
AT

6993



Fig. 5. A) CBCT view of upper left canine, B) CBCT
view of upper right canine. C) CBCT view of lower left
canine.

Fig. 6. CBCT view of lower right premolar and
lower left first molar.

DISCUSSION

Radiculomegaly is a rare congenital anomaly that has
seldom been reported in the literature. The canine is the most
affected tooth. The mandibular canines’ length in a typical
adult average of 26 mm. Hayward was the first to describe
radiculomegaly in 1980 [6]. Only a few cases of non-
syndromic radiculomegaly have been reported in the litera-
ture, and all of them are not related to OFCD syndrome (2).

All published reports about OFCD syndrome pa-
tients have been females and rarely found in males, and
none of them has had OFCD according to the literature
[7, 8]. OFCD syndrome is an inherited disorder with a
dominant X-linked pattern with potential lethality of male
hemizygotes that may happen in the early stages of em-
bryonic development, even before pregnancy is observed
[9, 10]. In the present case, an association between
radiculomegaly and OFCD was excluded since OFCD is
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an X chromosome linked disease and is fatal in males. In
the present case, he did not report medical problems. No
personal or family history of ocular or cardiac abnormali-
ties was observed after examining the patient. The absence
of typical characteristics found in OFCD syndrome patients
makes the diagnosis unlikely for the present patient. The
lack of systemic involvement supports the classification of
this case as isolated, non-syndromic radiculomegaly, a di-
agnosis rarely described in the literature [11, 12].

Similarly, Klinefelter syndrome was excluded since
males with Klinefelter syndrome often manifest clinical
signs and symptoms which affect their physical and in-
tellectual development [13]. In Klinefelter (47, XXY) men
show an increase in their completed permanent tooth root
lengths [14]. Although Klinefelter syndrome has been as-
sociated with increased tooth root length in some cases,
the patient did not exhibit any physical, cognitive, or hor-
monal features typical of the condition, making this di-
agnosis unlikely [15]. The absence of all known
syndromic features reinforces the diagnosis of an isolated
developmental dental anomaly.

Radiographic evaluation plays a key role in iden-
tifying radiculomegaly. In this case, panoramic imaging
initially revealed the anomaly, and CBCT was subse-
quently used to confirm and measure root lengths with
greater precision. CBCT is particularly valuable in these
scenarios, allowing for accurate three-dimensional assess-
ment of dental and root morphology, especially when
panoramic radiographs may be subject to image distor-
tion or superimposition.

The findings in this case, such as a maxillary ca-
nine root length of 35.62 mm (exceeding the average root
length of canines, typically 24-26 mm), clearly meet the
criteria for radiculomegaly. Similar measurements in other
teeth, including premolars and molars, further support the
diagnosis of a generalized form of the condition.

Clinically, radiculomegaly presents unique chal-
lenges for dental management. Endodontic treatment of
teeth with elongated roots can be technically demanding
due to difficulties in achieving complete canal instrumen-
tation and obturation. There is also a higher risk of in-
strument separation and procedural errors. Surgical extrac-
tions may be complicated by the depth and curvature of
the roots, increasing the risk of root fracture or damage
to adjacent anatomical structures. In orthodontics, long
roots may limit the extent and direction of movement, in-
creasing the risk of root resorption or ankylosis [16].

The etiology of non-syndromic radiculomegaly re-
mains unclear. It may result from disturbances during the
histodifferentiation and morphodifferentiation stages of
odontogenesis, potentially influenced by environmental
or epigenetic factors [17]. However, further genetic inves-
tigation is needed to identify potential mutations or path-
ways responsible for such anomalies in non-syndromic in-
dividuals.
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CONCLUSION

This report highlights a rare case of non-syndromic
generalized radiculomegaly in an adult male. Given the
potential complications associated with this anomaly in

extraction, and orthodontics, it is crucial for clinicians to

dental procedures such as endodontic treatment, surgical

recognize and document such cases. Accurate diagnosis
using CBCT and clinical exclusion of syndromic features
are essential for proper management.
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