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SUMMARY

Endocrinopathies have a variety of orofacial presentations which span
from dental malocclusion to facial disfigurement. These characteristics
depend on the nature and severity of the condition. An orthodontist
should understand the body's physiological processes to be able to timely
determine the optimum intervention and plan treatment stages accordingly
in compromised individuals. Communication between the two specialties
should be well coordinated and should help facilitate quality health care to
the patient. This review was aimed to impart the basic knowledge and the
pivotal guidelines for orthodontic management in these conditions. Systemic
conditions require multidisciplinary management and the dental team should
aim to provide quality oral health care to enhance the overall quality of life
and the orthodontist plays a vital role in helping patients achieve physical
and psychological health.

! Section of Dentistry, Department of Surgery,
The Aga Khan University Hospital, Karachi,
Pakistan

2 King Abdul Aziz Hospital, Ministry of Health,
Saudi Arabia

REVIEW PAPER (RP)
Balk J Dent Med, 2020;8-13

Key words: Endocrine System Diseases, Orthodontics, Hormones

Introduction
The success of orthodontic treatment lies
in identifying the patient’s needs and concerns

and addressing them with the best hardware at an
orthodontist’s disposal. For achieving timely orthodontic
correction, it is imperative that the patient is either disease
free or the disease is in a controlled state!. It is essential
to understand the basics of human physiology and the
interaction between medicine and orthodontic science
to provide the best treatment outcome with the least
undesirable side effects?.

In the current era, more adults are seeking
orthodontic treatment than before and this age group is
affected by complicated medical conditions and their
corresponding drug regimens. A prompt medical and drug
history of the patient allows the orthodontist to know
their patient and focus not only on the dentition and facial
esthetics but also the patient’s overall systemic health’.

The human body is regulated by hormones and any
alteration can significantly affect orthodontic treatment
and its outcome®. The endocrinologist is a specialist
who deals with hormonal imbalances and helps manage
these disorders. Orthodontic tooth movement involves

successive bone remodeling and complex interaction of
local and systemic hormones, cytokines and chemokines.
With the help of an endocrinologist, orthodontic treatment
can be successful in patients who suffer from growth and
bone metabolism related pathologies>.

A close communication with the endocrinologist is
essential to provide quality care to orthodontic patients. A
complete understanding of the patient’s medical condition
can help an orthodontist plan and execute treatment
effectively®. Knowledge of the physiological processes
and potential risks during orthodontic therapy can aid in
planning mechanics and employing suitable appliances.
This multidisciplinary approach to treatment can prove to
be a significant benefit in terms of regular appointments
and follow ups with monitoring of disease control or
progression.

Endocrinological disorders have oral manifestations
which are characteristic. Since an orthodontist usually
sees their patients routinely on a 3-4 week basis, they and
are best suited to monitor a patient’s progress if medically
compromised®. In this review, the objective is to highlight
the common disorders (Table 1), the diagnosis and the
endocrinological and orthodontic management.
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Table 1. Endocrinopathies in Orthodontics

Endocrinopathies in Orthodontics

Comments
Monitor control of diabetes.

Condition Significance
Diabetes Mellitus Periodontal disease
Hyperthyroidism 1 BMR, possible osteoporosis

Adrenal Insufficiency

| tolerance to stress, delayed healing

Inquire control of disease
Inquire steroid dosages
Inquire medications

Avoid orthognathic surgery

Osteoporosis ONJ, delayed tooth movement
Osteopetrosis 1 bone mass, delayed dentition
Vitamin D Deficiency Delayed eruption, dental abcesses
Fibrous Dysplasia Facial disfigurement, malocclusion

Inquire nutritional disturbances
Consider delaying treatment

Growth Hormone Abnormalities

Growth Hormone Excess

The pituitary gland is one of the most important
endocrine glands in the human body. It is composed of
anterior and posterior lobes, each contributing to the
regulation of a number of physiological processes such
as stress and growth3. It produces several hormones such
as growth hormone (GH), luteinizing hormone (LH),
prolactin (PRL), adrenocorticotropic hormone (ACTH)
and thyroid stimulating hormone (TSH).

An excessive production of growth hormone after
adolescence causes acromegaly®’. The characteristic
extra-oral features include a prominent forehead, growth
of the nose and ears, deepening of the nasolabial folds and
mandibular prognathism®?. When examined intra-orally,
a common presentation of these patients is macroglossia.
This can be attributed to the presence of obstructive sleep
apnea syndrome. Patients present with a deep voice which
is associated with laryngeal hypertrophy and enlargement
of the sinuses'’.

With the evaluation of significant symptoms in
the craniofacial area and dental occlusion, Herrmann et
al' concluded that patients with acromegaly require
exquisite oral and maxillofacial examination and excellent
coordination among endocrinologists, dentists and oral
surgeons when conducting treatment. A case report
indicates that intervention in forms of transphenoidal
surgery, medication and radiation therapy may be required
before any orthodontic treatment begins'2.

Growth Hormone Deficiency

Children with growth hormone deficiency can suffer
from inadequate growth due to an isolated deficiency or
a combined disorder. Although they have normal growth
for the first 6 months of life, growth reduces significantly
thereafter!>. Craniofacial development is hampered
and leads to immature facial appearance, small facial
dimensions and profile convexity.

Investigations have revealed that growth hormone
deficiency related pathologies have significant gender
dimorphism. Cephalometric analysis in males reveals
an increased posterior facial height, short cranial base,
mandibular length, total facial height and a retrognathic

facial type!#1°. In addition, the mandibular ramus heights
and corpus lengths have also been found to be reduced's.
Females were found to have short anterior and posterior
cranial base lengths and mandibular ramus heights'>-16,

Early intervention in children with a short stature
and a known deficiency of growth hormone can result
in effective correction of skeletal discrepancy?’. Several
studies reported that patients treated with growth hormone
replacement therapy have significant improvements in
overall facial dimensions with improved mandibular ramal
and basal lengths?*-?2, However, orthodontic intervention
did not contribute to significant improvements in the
craniofacial skeleton and plays a greater role in alleviating
dental malocclusion due to micrognathia??,

Diabetes Mellitus

Diabetes Mellitus (DM) is an endocrine disorder
characterized by a triad of hyperglycemia, increased
micturition and thirst. The etiology is either due to
insufficient insulin production by the pancreas or the
unresponsive behavior of body cells to insulin. If left
uncontrolled or untreated, acute complications such as
diabetic ketoacidosis and non-ketotic coma can occur.
Long term chronic complications include cardiac stroke,
renal failure, foot ulcers and eye damage. Recent
studies have been reported that there are three types,
type I (insulin-dependent DM), type II (non-insulin
dependent DM) and type III which has been proposed for
Alzheimer’s disease where there is insulin resistance in
the brain?3-23,

An  orthodontist must have comprehensive
knowledge about how to manage their diabetic
orthodontic patients. It is important to understand the
pathophysiology of diabetes and its deleterious effects on
periodontal health. It is imperative to note that periodontal
consequences may exist in both types of diabetes.
Periodontitis is the most common complication due to
significantly reduced number and impaired function
of polymorphonuclear leukocytes and poor collagen
metabolism. This results in slow or impaired neutrophil
chemotaxis and macrophage functions leading to delayed
and compromised wound healing. In type I diabetes,
it has been reported that there may be delayed skeletal
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maturation and reduced angular and linear measurements
on cephalometric examinations?.

Orthodontic Considerations

In uncontrolled insulin dependent DM or non-
insulin dependent DM (Hb,;, > 9%) patients are
prone to periodontal breakdown. As a general rule,
orthodontic treatment should always be initiated when the
periodontium is sound and disease free. The orthodontist
should educate patients about the potential side effects
associated with orthodontic treatment. This may
include microangiopathies that may cause the patient to
experience iatrogenic odontalgia, sensitivity, pulpitis or in
rare cases loss of tooth vitality. Patients should be advised
to take the medicines prescribed by their diabetologist.
Patients should be appointed in the morning hours and
advised to take their usual meal and medications before
arriving at the dental clinic.

Thyroid and Parathyroid Disorders

Hormones secreted by the thyroid gland maintain
physiological functioning of the brain, heart and various
muscles, whereas altered thyroid function may affect
functioning of these organs®®.  Alterations may be
either due to an increased activity (hyperthyroidism) or
decreased activity (hypothyroidism) of the thyroid gland.

Children with  hypothyroidism have dental
characteristics such as delayed tooth eruption, enamel
hypoplasia and anterior open bite, whereas children
with hyperthyroidism may suffer from accelerated tooth
eruption, macroglossia and maxillary and mandibular
osteoporosis. The impact of variations in thyroid function
within the normal or subclinical range and their effects
on dental tissue in healthy children need to be further
investigated.

Orthodontic Considerations

Orthodontic  therapy should be instituted in
patients with adequately managed thyroid disease.
In hyperthyroidism, an enlarged tongue may pose
problems during treatment. The bone turnover can
also influence orthodontic tooth movement. High bone
turnover in hyperthyroidism can increase the amount
of tooth movement compared to normal or low bone
turnover states in adult patients. Abuabara®’ reported an
increased risk of external apical root resorption related to
hypothyroidism due to low bone turnover.

Vitamin D Deficiency

Vitamin D deficiency has been recognized as a global
issue?®. In the recent past, effective measures to control
this condition have reduced the risk of suffering from this
deficiency.?® Vitamin D deficiency in children is called
rickets and osteomalacia in adults. Genetic causes and
variants of this condition include vitamin D resistant (type
I-IT) and x-linked hypophosphatemic rickets (Table 2)%.

Table 2. Genetic Etiologies of Vitamin D Conditions

Genetic Etiologies of Vitamin D Conditions
Vitamin D Resistant Rickets
(Hypophostatemic)

Vitamin D Deficiency Rickets
Type I Vitamin D Dependent
Type II Vitamin D Dependent

X-linked dominant

Nutritional
Autosomal Recessive
Autosomal Recessive

Bone formation is a series of events involving the
deposition of osteoid which is later mineralized. During
new bone formation, the failure of the mineralization
leads to Rickets. Bone remodeling brings about change
in existing bone and a failure of remineralization in this
process is known as osteomalacia. The early management
of this condition is critical with the need to identify
skeletal abnormalities such as delayed development
and bowing of legs, craniofacial abnormalities such as
frontal bossing and delayed dental eruption and enamel
hypoplasia.

Hypophosphatemic vitamin D resistant rickets with
1-a hydroxylase deficiency may present with muscle
weakness, seizures and tetany. Dental manifestations
include hypoplastic enamel that has yellow to brown
discoloration, defective dentin mineralization, gingivitis
and periodontitis. Radiographic features include large
tooth pulp chambers and shortened roots. Histologically,
there is abnormal enamel matrix and dysplastic dentin.
A common clinical presentation entails the formation of
channels between the pulp chamber and dentinoenamel
junction which allow microorganisms to enter the pulp
causing dental abscesses?’.

Orthodontic Considerations

Nutritional supplementation has been recommended
for infants, children and pregnant females. Early
diagnosis of this condition is required to prevent the
development of adverse effects. Patients with the x-linked
disorder are advised good oral hygiene and may require
dental restorations such as crowns.

Fibrous Dysplasia

Fibrous dysplasia is a benign developmental
disorder of the skeletal tissue. It occurs due to defective
osteoblastic differentiation and maturation which results
in destruction and replacement of normal bone with
fibrous tissue®’. A patient may present between the ages
of 3-13 years with extra-oral findings such as facial
asymmetry and gingival swelling which may be evident
intra-orally3°.

McCune Albright syndrome is classically defined
as a triad of fibrous dysplasia, café-au-lait spots and
precocious puberty3!. Other complications that may
occur include estrogen secreting ovarian cysts and a
few cases may report hyperthyroidism, cortisol, growth
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hormone excess and hyperprolactenemia. Café-au-lait
spots are associated with this syndrome and have a typical
presentation and unilateral distribution on the body. The
features related to this condition include well defined
radiological lesions with thin cortices and a ground glass
appearance resulting from calcification of fibrous tissue.

Orthodontic Consideration

Patients with this condition may present with
significant dental complications such as numerous
carious teeth, facial pain originating from the maxilla or
mandible, facial disfigurement and dental malocclusion.
An interdisciplinary approach involving the periodontist,
endodontist and orthodontist can help manage the oral
health conditions. Previous reports3!*? indicate prolonged
orthodontic treatment times and a greater risk of relapse
in these patients. Delaying treatment till after attaining
skeletal maturity is preferred. Bone pain in these patients
is commonly managed with bisphosphonate therapy,
however the risk of osteonecrosis of the jaws is not
commonly encountered due to the doses administered.

Adrenal Disorders

Adrenal insufficiency occurs when the adrenal
cortex is unable to produce adequate levels of cortisol
and aldosterone®>. The etiology includes autoimmune
disorders, infectious agents, genetic, metastatic,
hemorrhagic conditions, infiltrative disorders, surgery and
drugs. Recent prevalence rates include 4-6 cases/million/
year33,

The symptoms reported by a majority of patients
include postural dizziness, joint and muscle pain,
abdominal pain, fatigue, salt craving, loss of appetite and
vomiting. Indicative signs of the disease include skin
hyperpigmentation, hypotension and weight loss. These
symptoms rapidly decline after hormone replacement
therapy is started although many patients may still report

salt craving and postural dizziness.

Orthodontic Considerations

Patients may be under corticosteroid therapy and
their regime should be evaluated for the past year®.
Short term steroid administration leads to reduced bone
turnover and a decrease in orthodontic tooth movement.
In contrast, long term steroid administration hastens
bone turnover leading to increased orthodontic tooth
movement. Short term administration is favorable in cases
of areas with increased anchorage requirement. Patients
undergoing long term steroid administration should be
recalled at a two week interval due to chances of rapid
orthodontic tooth movement.

Steroid cover should be considered when planning
minor oral surgical procedures. Orthodontic appointments
should be scheduled with strict management and
coordination to maintain minimum psychological and
physical stress to these patients. This reduces the risk of

inducing an acute adrenal crisis, however in emergency
situations steroids should be available for I/M or I/'V
administration3®.

Osteoporosis

Osteoporosis is a condition characterized by a
loss of mineral substance from bone, leading to bone
fragility. It most commonly affects postmenopausal
women and results in 1,5 million fractures per year in the
United States’”. The prevalence of osteoporosis varies
depending on whether it is defined by fracture incidence
or by low bone mineral density (BMD) (a T-score of 2.5
or less)®®. The risk of an osteoporotic fracture is 50% in
white women3%40. Fractures of the hip and spine result
in a dramatic reduction in the quality of life and life
expectancy.

Orthodontic Considerations

Orthodontic treatment must include the consideration
of problems such as bone loss, retention instability
and  temporomandibular  dysfunction®®.  Problems
associated with medications must also be considered.
Estrogen replacement therapy decreases the rate of tooth
movement*!. However, if these drugs are not used during
orthodontic treatment in patients with osteoporosis,
resorption of alveolar bone and possibly tooth roots could
occur. Use of bisphosphonates (BP) can affect orthodontic
treatment by delaying tooth eruption, inhibiting tooth
movement*?, impairing bone healing and causing
BP-induced osteonecrosis of the jaws (ONJ). BP inhibits
osteoclasts, decreases microcirculation and thus impedes
tooth movement®. Extraction protocols and the use of
temporary anchorage devices should be avoided**.

Osteopetrosis

Osteopetrosis is a group of rare bone disorders within
the family of sclerosing bone dysplasias characterized
by reduced osteoclastic bone resorption resulting in a
high bone mass (Figure 1) *°. Rather than conferring
strength, the overlying dense bone architecture belies
a structural brittleness that predisposes to fracture. The
disruption of normal bone modeling and remodeling can
give rise to skeletal deformity and dental abnormalities
and can interfere with mineral homeostasis. In addition,
expansion of bone into marrow cavities and cranial nerve
foramina can compromise hematologic and neurologic
function, respectively. The former may manifest as
profound anemia, bleeding, frequent infections, and
hepatosplenomegaly from extramedullary hematopoiesis.
The latter can lead to blindness, deafness, and nerve
palsies?®47.

Orthodontic Considerations

The extra-oral manifestations of osteopetrosis
include facial growth anomalies. Intra-orally, there
may be malformed teeth, unerupted teeth and delayed
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development of the dentition. Recurrent osteomyelitis
of the mandible is also common. It is necessary to first
manage the condition through controlling hypercalcemia
and anemia. Bone marrow transplant should follow*s.
Orthodontic management to settle dental occlusion can
be performed to improve function, however orthognathic
surgery or distraction can result in serious consequences®.

F

Figure 1. Increased Bone Density in Osteopetrosis

Conclusions

The objective of this review was to discuss the
orthodontic considerations in patients suffering from

endocrinological disorders and highlight essential
considerations for the management of these patients.
Systemic conditions require multidisciplinary

management and the dental team should aim to provide
quality oral health care to enhance the overall quality of
life. The orthodontist can provide the patient with better
oral function and help improve self confidence in a
difficult time.
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