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A b s t r ac t
Down syndrome (DS) is the most common genetic cause of significant intellectual disability in the human population. It is caused by the presence
of all or a part of a third copy of “chromosome 21 (47, XY, +21 or 47, XX, +21)”. In 1838, Esquirol first described this, later John Langdon Down
in 1866 named this syndrome as “mongolism.” These patients are associated with some medical as well as dental disorders. The oral structures
that are commonly affected in patients with DS include the tongue (macroglossia), teeth (number and shape), and poor quality of alveolar
and jaw bones (osteoporotic-like). This article presents a case of DS in 28-year-old male patient who had been prescribed multiple intentional
root canal therapies (RCTs) in both maxillary and mandibular teeth as a part of rehabilitative treatment plan for congenitally missing teeth.
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I n t r o d u c t i o n
Down syndrome (DS) is defined as a congenital, genetic disorder
arising from a defect involving chromosome 21, usually an
extra copy of it, causing intellectual impairment and physical
abnormalities including a short stature and broad facial profile. It
was named after John Langdon Down, the British physician who
described this syndrome. Down syndrome is also known as trisomy
21, named by Dr Jecome Lejeune as a common chromosomal
abnormality.1 The features of DS can range from mild to severe.
Usually, mental and physical developments are slower in people
with DS.2,3
There is a strong predisposition to cardiovascular disease,
leukemia seizures, upper respiratory tract infection, infections
with hepatitis B virus, Alzheimer’s disease, thyroid disease, obesity,
cardiac anomalies, and obstructive sleep apnea on these patients.4
Congenitally, missing teeth and delayed tooth eruption are also
seen more among patients with DS.5,6 Morphologic diversity such as
microdontia and peg laterals is commonly noticed in the dentition.
In general, all the teeth with exception of mandibular incisors and
maxillary molars are smaller in mesiodistal as well as buccolingual
dimensions in comparison to normal teeth. Maxillary canines with
premolars are often found to be impacted in many cases.7
Moreover, the entire craniofacial complex of such patient is
smaller in size than normal individuals. Paranasal sinuses and orbital
ridges are also underdeveloped, and in some cases, they might be
missing too. The nasal bone is acutely angled and shorter, with an
underdeveloped frontal maxillary process, giving an appearance of
a retruded midface. The growth of both jaws is retarded including
the ramus and the body of mandible. Maxillary and mandibular
alveolar bones also present with a shorter vertical dimension.8
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(Fig. 1). On extraoral examination, patient had saddle nose
deformity and midface hypoplasia with retruded mandible
(Figs 2 and 3) with small anomalous molded ears (Fig. 4). The
orthopantomogram (OPG) revealed exceptionally smaller sized
teeth with abnormal sinus spaces and multiple congenitally
missing teeth (Fig. 5). Intraorally, high-arch palate (Fig. 6) and
macroglossia of the tongue (Fig. 7) were present along with

C a s e D e s c r i p t i o n
A 28-year-old male patient was referred to the Department of
Conservative Dentistry and Endodontics for multiple intentional
Root canal therapy (RCTs) as suggested by the Department of
Prosthodontics for full-mouth rehabilitation regarding the missing
teeth.
On general examination, patient was short statured and
had difficulty in speech with physiologically normal vitals

Fig. 1: General profile
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Fig. 2: Lateral profile

Fig. 3: Front profile

Fig. 4: Anomalous molded ears

Fig. 5: Preoperative OPG

Fig. 6: Intraoral maxilla

Fig. 7: Macroglossia

hypodontia, microdontia, rotation of teeth, and atypical form of
dental crowns with transposition of maxillary canines with first
premolars (Figs 6 and 8 to 10). Nasal congestion was observed
in all the appointments, and a detailed history revealed the
frequent occurrence of common cold and respiratory distress.

Behaviorally, the patient was gentle, patience, and cooperative
during all the visits and had an interactive nature toward the
other doctors and paramedical staff as well.
The endodontic treatment was commenced with left first
premolar due to mild tenderness on percussion.
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Fig. 8: Intraoral mandible

Fig. 9: Right-side occlusion

Fig. 10: Left-side occlusion

Fig. 11: Preoperative maxillary central incisors

Fig. 12: Preoperative maxillary premolars

Fig. 13: Obturation—maxillary central incisor

The patient was given local infiltration with 1.8 mL of 2%
lignocaine with 1:100,000 epinephrine as it was thought to be
effective due to porosity of the maxillary bone. Rubber dam
isolation could not be provided due to the uneasiness experienced
by patient under rubber dam sheet. After the objective symptoms
were achieved, the access opening and canal tracing was
performed with the help of Endo-Access Bur (Dentsply Maillefer,
Ballaigue, Switzerland). In contrast to the normal anatomy, only
one canal was found in the maxillary first premolar. During the

access opening, it was found that the pulpal anesthesia has not
been achieved. Infraorbital block was administered which also
proved to be ineffective in obtaining desired pulpal anesthesia.
Supplemental injections including the intraligamentary and
intrapulpal were administered but failed to achieve the potent
anesthetic effect. Due to the ineffectiveness of anesthesia, and
increasing anxiety of the patient, less invasive and painless
decision was made by application of a devitalizing agent over
the orifice.
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Fig. 15: Obturation—maxillary left canine and premolars
Fig. 14: Obturation—maxillary right canine and premolar

Fig. 16: Obturatio—mandibular anteriors

In the next visit, the shaping and cleaning of the canal was done
using nickel-titanium rotary instruments (Sybron Endo, Orange, CA,
USA). Irrigation was done with 5.25% sodium hypochlorite solution
(NaOCl) and 2% chlorhexidine (Sigma Chemicals, St. Louis, MO,
USA) alternatively with sterile saline with RC-Prep (Premier Dental
Products; Norrstown, PA, USA) as a lubricant. The canal was dried
with sterile paper points. Following radiographic control of the
fit of gutta-percha master cone (Gutta-percha; Sybron Endo), the
canal was obturated with AH Plus sealer (Dentsply DeTrey, Konstanz,
Germany) using a single-cone technique. The access cavity was
sealed with composite resin. Rest of the teeth were treated in the
same manner (Figs 11 to 16) with an interval of rest for 5–10 minutes
after every half an hour of sitting to manage the behavior of
the patient as well as for patient’s compliance. The patient then
underwent coronal prostheses and full-mouth rehabilitation.

D i s c u s s i o n
The incidence of DS has been reported to increase with an increasing
maternal age (Niazi et al., 1995). On the contrary, the life expectancy
of these individuals has appreciably increased over the past few
years when compared with the older times (Horbelt, 2007; Kumar
et al., 1997). Down syndrome patients are now having longer life
as well as more social involvement than before which is creditable

to the advanced medical healthcare facilities and awareness
regarding this syndrome. In both primary and permanent teeth,
dental anomalies like hypodontia, microdontia, atypical form of
dental crowns, and taurodontism are very common. Their incidence
is five times greater in DS individuals than in the general population.
In these patients, cleft lip, cleft lip, and palate or cleft palate only
occur three times more often than in the general population. An
anterior open bite is normally found in the DS children; perioral
muscles are affected by characteristic muscle hypotonia. Also,
patients with DS can present with periodontal diseases, premature
tooth loss, reduced salivary flow, crowding of teeth in both arches,
and decreased occlusal vertical dimension. Regardless of increased
frequency of periodontal disease, there is a reduced incidence of
dental caries in these patients. Oftentimes dribbling of saliva from
the corner of the mouth can be seen.4
These were most of the features present in our patient, and the
clinical features coexisted with the neural symptoms as well. The
congenitally missing teeth with the transpositioning and rotation
of premolar and canine which made the treatment difficult from
anesthetic point of view since the sensory supply to first premolar
is said to be blocked with middle superior alveolar nerve block
which was found to be ineffective, therefore intraligamentary and
local infiltration of local anesthesia (LA) were administered. These
supplemental injections only achieved a relatively mild form of
anesthesia. Intrapulpal injection given after the access to the canal
orifice helped was the most helpful. However, repeated Intrapulpal
injections were needed to achieve complete pulpal anesthesia.
This difficulty in achieving profound anesthetic effect could
be attributed to the fact that patients with DS are more sensitive
to pain than other individuals. The evidence does suggest that
the pain expression that appears in these patients is delayed, but,
once the pain is registered, there is a magnified pain response.
Concurring with the other cases of DS, our patient also had a
lower pain threshold, which demanded supplemental anesthetic
injections during the treatment in first, third, and fourth quadrants.
On the contrary, the teeth in the second quadrant responded
normally to the anesthesia. This conclusion corresponds with the
brain imaging studies showing differences in structures involved
in pain processing and pain modulation.9
The burs used for the modification of the access cavity
were later changed to smaller size round burs due to the
small mesiodistal as well as buccolingual dimensions of tooth.
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Abnormalities in size (smaller), the number (fewer teeth), and
morphology (altered shape) and the timing of their development
(late dentition) are constant features observed in this syndrome.
Morphological abnormalities including taurodontia, peg-shaped
teeth, gemination, and fusion are all interrelated and can be
attributed to a reduced mitotic activity of dental progenitor cells
during embryogenesis.10
The canal morphology in the maxillary first premolars also
differed from the normal. In contrast to the most commonly
found two roots with type IV (2-2) canal pattern, the patient had
a single orifice and single canal which is a common finding in DS
cases which occurs as a result of growth retardation.11 Difficulty
was encountered during the cleaning and shaping of teeth due to
narrow and thin root canals. Repeated recapitulation with copious
irrigation and lubrication was required to negotiate the canals
making the procedure time-consuming which compromised the
cooperativeness of patient. A continuous half-an-hour-long sitting
made the patient restless and reluctant to the treatment, requiring
5 to 10 minutes of break to receive cooperation from patient. While
confirming the procedural steps with intraoral periapical radiograph,
the interpretation became difficult due to the overlapping of
abnormal sinus spaces and sinus lining over anatomic roots and root
apex of the teeth. A significantly high prevalence of congenitally
absent or abnormal frontal and maxillary air sinuses observed
among the DS patients coincides with the findings. Small nose
and nasal sinuses lead to increased nasal congestion obstructed
sleep apnea and worsened allergies.12,13 The patient presented
with persistent cold and nasal congestion, which led to frequent
coughing and urged the patient to spit in short intervals during
the treatment which prolonging the duration of appointment.
Poorly developed air sinuses accompanying with the craniofacial
radiographic findings of brachycephaly with retarded ossification
along the bony sutures and calvarium thinning.14
Common characteristics observed in young DS patients have
been described as gentleness in speech and natural spontaneity
having patience with tolerance. These characteristics together
with a rarity of significant physical disability result in many of these
patients being treated easily in a general practice.15 In contrast to
the positive traits described, fewer patients with DS can also exhibit
anxiety, stubbornness, and resistance to change that can singly or
in combination make dental care a challenging experience to the
patient as well as the operator.16
Several techniques that are applied to patients with
uncooperative behavior can be used in these patients too. These
techniques include (1) desensitization, (2) behavior modification,
(3) tell–show–do, (4) positive reinforcement and voice control, (5)
mouth props, (6) intravenous or nitrous oxide sedation, and (7) use
of local or general anesthesia.17

C o n c lu s i o n
The presence of dental anomalies in patients with DS is quite
pronounced, with an incidence of 95.92%. Along with their
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slow growth and development, these patients present at least
one type of dental anomaly. Knowledge regarding DS and
its dentofacial manifestations is important not only for the
early diagnosis but also for the long-term medical and dental
health management of these individuals. An early recognition
of such a disorder is crucial in improving the psychological,
physiological, as well the medical and dental quality of life in
affected patients.
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