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Vitamin deficiencies are not common in the United States.  Patients with malabsorption syndromes, eating disorders, persons who follow fad diets and alcoholics are the groups most commonly affected.

Vitamin A Deficiency


Retinol is essential for the maintenance of vision.  Vitamin A can be obtained directly from meats or milk or the body can synthesize it from beta carotene, which is found in red and yellow vegetables.  


A severe deficiency of Vitamin A during infancy may lead to blindness.  Lack of vitamin A in later life leads to night blindness.  With severe, prolonged deficiency dryness of the skin and conjunctiva develop and ocular changes lead to corneal ulceration and blindness.  The oral mucosa is similarly affected, with dryness, atrophy and, eventually the appearance of leukoplakia.  Similary changes are seen in other mucosal surfaces throughout the body.  The lips are often described as “retreating”, since the mucosal surface contracts back into the mouth.  Angular cheilitis is also common.

Excessive doses of Vitamin A produce similar effects as deficiency states.   Therefore patients taking isotretinoin (Accutane) may have similar clinical manifestations.

 Vitamin B2 Deficiency


Riboflavin functions as the precursor for flavin mononucleotide (FMN) and flavin adenine dinucleotide (FAD).  FMN and FAD act as hydrogen carrier to produce ATP through metabolism of carbohydrates and fats.  Ribflavin is found in milk, green vegetables, meat (liver), fish and eggs.

Riboflavin deficiency can develop in patients with sever liver disease, diabetes mellitus, and achlorhydria.  The oral mucosa is a favored site for manifestations of riboflavin shortage.  Angular cheilitis is a classic sign but this presentation is not specific and may be initially misleading.  Initially the tongue is swollen, but after a period of time it becomes dark red and atrophic.  Sore throat and swelling with erythema of the oral mucosa may also be present.  

A normocytic, normochromic anemia may be present and seborrheic dermatitis may affect the skin (nasolabial fold and ears).  The nails may exhibit a spoon shape appearance (koilonychia).  Other symptoms include reduced vision at dusk.  Iron deficiency is the main differential diagnosis.

Vitamin B3 (Niacin) deficiency


Niacin is a precursor to Nicotinamide Adenine Dinucleotide (NAD) and Nicotinamide Adenine Dinucleotide Phosphate (NADP).  NAD and NADP serve as coenzymes for glycolysis, amino acid and protein metabolism, and the production of high energy phosphate bonds.  Niacin is found in lean meat and liver, peanuts, yeast, and cereal bran.


Deficiency of niacin is known as pellagra (Italian vernacular for “rough skin”) and is characterized by the “4 D’s”:  dermatitis, diarrhea, dementia, and death.  The classic research on pellagra was done among poor farmers in the Southeast U.S. at the beginning of the 20th century.  A limited diet of beans and cornmeal contributed to niacin deficiency and many people were placed in mental institutions, where, with proper nutrition, their condition improved.  Today pellagra is a problem among alcoholics, patients with malabsorption and rare individuals with abnormalities of tryptophan metabolism.


Oral manifestations of niacin deficiency have been described as stomatitis and glossitis.  The tongue appears red, smooth, and raw.  At first it is swollen but later becomes darker red and atrophic.  Patients may complain of burning mouth or burning tongue.  Erosions and aphthous-like ulcers may appear on the tongue and gingiva .  Patients with early pellagra may exhibit increased salivary flow, resulting in drooling and more marked angular cheilitis.  Later salivary flow decreases and there may be chronic salivary gland swelling.

Vitamin B6 deficiency


Pyridoxine is an essential cofactor in transamination, decarboxylation, hydrolysis of glycogen and synthesis pathways.  Pyridoxine is found in many animal and vegetable food sources.


Deficiency of pyridoxine is unusual because of its widespread occurrence in a variety of foods.  A variety of drugs such as isoniazid, and, less often, cyclosporine or penicillin, act as pyridoxine antagonists.  Pyridoxine deficiency causes blood, skin and nerve changes.  Both pyridoxine deficiency and excess can cause peripheral neuropathy.  Patients may exhibit weakness, dizziness or seizure disorders.


Oral manifestations of pyridoxine deficiency include cheilitis and glossitis (similar to pellagra).  

Vitamin C deficiency


Vitamin C is an essential cofactor in collagen synthesis.  It is found in many vegetables and fruits, although it is most abundant in citrus fruits.


In the U.S. the deficiency is limited to those who lack fruits and vegetables in their diet.  Inner city infants and edentulous elderly men are most likely to exhibit effects from “scurvy”.  The classic cutaneous findings in scurvy are seen on the legs (perifollicular hemorrhages associated with “corkscrew hairs”).   Weakened vessels are responsible for petechial hemorrhage, ecchymosis, delayed wound healing and subperiosteal hemorrhage in children.  Folic acid is not absorbed properly, leading to anemia.


Oral findings include generalized gingival swelling with spontaneous hemorrhage, ulceration, tooth mobility and increased severity of periodontal infection and periodontal bone loss (scorbutic gingivitis).  The teeth may exfoliate.  Palatal hemorrhage is seen, but the tongue is not usually involved in scurvy.  In children development of bones and teeth is affected since osteoid and dentin are dependent on vitamin C.  In adults, bleeding into the dental pulp along with degeneration of odontoblasts and resorption of dentin may be seen.

Folic acid deficiency


Folic acid deficiency is seen in patients taking methotrexate (cancer therapy and psoriasis therapy) and related folic acid inhibitors.  It is also seen in patients with sprue and chronic liver disease.  The main symptom of folic acid deficiency is a megaloblastic anemia.  Folic acid and vitamin B12 metabolism are intricately associated.  


Oral findings include cheilitis, angular cheilitis, ulcers, and glossitis.  

Zinc deficiency


Zinc deficiency can arise from an inherited inability to absorb the mineral (acrodermatitis enteropathica) or from a nutritional deficiency.  Acrodermatitis enteropathica is an autosomal recessive disorder.  Patients develop symptoms when breast-feeding is discontinued.  They develop a periorofacial and acral erythematous rash that appears psoriasiform with scales and pustules.  It is often misdiagnosed as a yeast infection (thrush).  There may also be alopecia and loss of nails.  Oral features include crusting, scaling rash of the lips as well as ulcers, erosions and fissures.


An acquired form of zinc deficiency is most common in patients with Crohn’s disease.  These patients develop an impaired sense of smell.  Other patients with malabsorption may develop zinc deficiency.  For a number of years, zinc was not added to hyperalimentation formulas with the result that patients on long-term parenteral nourishment developed zinc deficiency (acquired acrodermatitis enteropathica).
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ANEMIA

Iron deficiency 


Iron deficiency anemia is the most common cause of anemia in the U.S. and worldwide.  This type of anemia develops under four conditions:

1. excessive blood loss

2. increased demands for red blood cells

3. decreased intake of iron

4. decreased absorption of iron

It is estimated that 20% of women of childbearing age are iron-deficient due to chronic blood loss from excessive menstrual flow.  It is also estimated that 2% of adult men are iron deficient due to chronic blood loss from GI disease such as peptic ulcer, diverticulosis, hiatal hernia or malignancy.  Increased demands for iron occur during growth spurts and decreased intake occurs due to poor diet in infancy and in elderly patients with dental conditions that prohibit eating proper foods and inability to afford iron rich foods (meats and vegetables).  Decreased absorption can be seen in patients with celiac sprue (gluten sensitivity with diarrhea).

Patients may complain of fatigue, palpitations, lightheadedness and lack of energy.  Oral manifestations include angular cheilitis and atrophic glossitis or generalized mucosal atrophy.  The glossitis may be characterized as diffuse or patchy atrophy of the dorsal tongue papillae with tenderness or burning sensation.  Some investigators propose that iron deficiency predisposes patients to Candidiasis.

The diagnosis is made by a CBC with RBC indices because hypothyroidism, other anemias or clinical depression may elicit similar clinical complaints.  Lab findings show hypochromic microcytic RBC’s with reduced numbers of RBC’s.  Therapy consists of daily iron supplementation.

Vitamin B12 deficiency


Pernicious anemia is an uncommon condition that historically is seen most often in elderly patients of northern European heritage.  Recent studies have also identified the disease in black and Hispanic populations as well.  The disease is a megaloblastic anemia caused by poor absorption of vitamin B12 (extrinsic factor, cobalamin).  Intrinsic factor, produced by the parietal cells lining the stomach is required for absorption of the B12- intrinsic factor in the duodenum.  In pernicious anemia most patients lack intrinsic factor due to autoimmune destruction of parietal cells.  Pernicious anemia can also develop after gastric bypass surgery due to loss of parietal cells.  Strict vegetarians may also develop pernicious anemia since vitamin B12 is mostly derived from animal sources.


Patients complain of fatigue, weakness, shortness of breath, headache, and feeling faint.  These features are seen in most types of anemias and are most likely due to the reduced oxygen carrying capacity of the blood.  Patients also report paresthesia, tingling or numbness of the extremities.  

Oral symptoms include burning sensations involving the tongue, lips, buccal mucosa and other oral mucosal sites.  Clinically the oral mucosa may show patchy areas of erythema and atrophy.  The tongue is involved in 50 to 60% of patients and changes of the dorsal surface may be easier to appreciate.   Microscopically there is epithelial atrophy, loss of rete ridges and increase nuclear to cytoplasmic ratio.  These features may be mistaken for epithelial dysplasia.

Lab findings show a macrocytic anemia with reduced serum cobalamin levels.  Shilling test uses radiolabeled cobalamin to determine etiology of the deficiency by comparing absorption and excretion rates.  Therapy consists of monthly IM injections of cobalamin.  High dose oral cobalamin has also been utilized and is cost effective and avoids painful injections.

LEUKEMIA

Leukemia represents several types of malignancies of hematopoietic stem cell derivation.  One type of stem cell proliferates in the bone marrow and eventually overflows into the peripheral blood.  The disease manifests itself when the leukemic cells crowd out normal immune cell and RBC precursors.  Leukemias are classified according to their histogenesis and clinical behavior and are described as acute or chronic and myeloid or lymphocytic / lymphoblastic.  Acute leukemias are aggressive and result in death within a few months if untreated.  Chronic leukemias follow a long term indolent course but eventually cause death.  Leukemias are probably caused by a combination of genetic and environmental factors.  Certain syndromes (Down, Bloom, Fanconi’s anemia) are associated with an increased risk and some types of leukemia show specific chromosomal abnormalities (CML & translocation of long arms of chromosomes 9 & 22).    Environmental agents (pesticides, benzene and benzene derivatives), ionizing radiation (CML in Japanese atomic bomb blast survivors) and viruses (HTLV 1 type leukemia) are also implicated in the etiology of leukemia.

The myeloid leukemias generally affect an adult population.  AML (acute myeloid leukemia) affects a broader age range that includes children.  CML (chronic myeloid leukemia) has a peak incidence in the 3rd and 4th decades.  ALL (acute lymphoblastic leukemia) almost always affects children and is one of the more common childhood malignancies.  CLL(chronic lymphocytic leukemia), the most common type of leukemia, mostly affects elderly adults.


Many of the clinical signs and symptoms of leukemia are related to the marked reduction in the numbers of normal white and red blood cells that results from the crowding out of normal hematopoietic stem cells by the malignant cells.  Patients complain of fatigue and dyspnea on mild exertion.  Malignant cells infiltrate other organs and cause splenomegaly, hepatomegaly and lymphadenopathy.  Patients complain of easy bruising and bleeding cause by decrease in platelets due to megakaryocytes being crowded out in the marrow.


Oral findings include petechial hemorrhages of the posterior hard palate and the soft palate along with spontaneous gingival hemorrhage.  Ulceration of oral mucosa is present as a result of impaired host immune capability to combat normal flora.  Gingiva is usually the most affected due to the presence of abundant bacteria around the teeth.  Ulcers are deep, punched out lesions with a gray-white necrotic base.  Oral candidiasis may be present and herpetic infections may involve any area of mucosa rather than just the keratinized mucosa as seen in immunocompetent individuals.  Boggy swellings may be present and represent infiltrates of leukemic cells.  This is seen in myelomonocytic leukemia and may cause diffuse gingival enlargement.

LYMPHOMA

Non Hodgkin’s lymphoma


Non Hodgkin’s lymphoma represents a diverse and complex group of malignancies of lymphoreticular histogenesis.  They usually arise in lymph nodes and grow as solid masses.  Some lymphomas (MALT lymphomas) arise in extranodal tissue such as parotid gland tissue and gastrointestinal tissue.  Most non Hodgkin’s lymphoma arise from B cells and approximately 85% of European and American lymphomas arise from B cells.  In the far east (Japan & Korea) 50% of non Hodgkin’s lymphomas are extranodal.  T cell lymphomas are less common and true histiocytic lymphomas are very rare.


Non Hodgkin’s lymphomas were originally classified by their H&E appearance but are now classified based on immunohistochemical (IHC) and genetic studies.  Different classifications have been attempted and the “working formulation” and more recent “Revised European and American lymphoma” (REAL) classification have been the most accurate method to classify this diverse group of malignancies.  The working formulation is based on growth pattern (diffuse vs follicular) and grade (low, intermediate, high) based on cell type (small non-cleaved, small cleaved, mixed, large).  The working formulation is limited in its usefulness since it does not include recently defined types.  The REAL classification utilizes histopathologic features, immunologic cell surface markers and gene rearrangement studies.


Lymphomas usually present as nodal disease with the patient aware of a nontender mass that has been enlarging for months.  The process usually involves a regional node collection (cervical, axillary, inguinal) with the nodes being movable.  Eventually the involved nodes become more numerous and fixed to adjacent structures with other regional node groups involved. 


In the oral cavity, lymphoma usually appears as extranodal disease.  The lesion may develop in the soft tissues or within bone.  Soft tissue lesions appear as nontender, boggy masses usually involving the buccal vestibule, posterior hard palate, or gingiva.    The lesions may appear erythematous or purplish and may or may not be ulcerated.  Denture wearers may complain that their denture no longer fits.  Lymphoma of bone may cause vague pain or discomfort and may be mistaken for a toothache.  Radiographs show an ill-defined radiolucency and, if untreated, will eventually cause expansion of bone usually causing perforation and involvement of soft tissue.  


Treatment usually consists of radiation therapy and/or chemotherapy.  Low grade lymphomas either tend to not respond to therapy or recur following therapy.  Median survival for these older adult patients is 8 to 10 years (without treatment) and clinicians may opt to “watch and wait” before initiating therapy.  Treatment for intermediate and high grade lymphomas depends on both grade and stage of the malignancy.  Multiagent chemotherapy and/or radiation therapy are used.  Response rate is good but intermediate grade tumors recur in 30 to 50% of cases and high grade tumor mortality rate is 60% at 5 years.

Multiple myeloma


Multiple myeloma is a relatively uncommon malignancy of plasma cells that appears to have a multi-centric origin in bone.  Multiple myeloma makes up 1% of all malignancies, 10-15% of hematologic malignancies and (excluding metastatic disease) nearly 50% of all malignancies involving bone.  The abnormal plasma cells are monoclonal and probably arise from a single malignant precursor cell.  These monoclonal cells produce the same immunoglobulin that is nonfunctional and tend to accumulate as amyloid.  


Multiple myeloma is a disease of adults and median age at diagnosis is between 60 and 70 years.  Blacks are affected twice as often as whites and men slightly more than women.  Bone pain is the most common presenting symptom.  Pathologic fracture may occur due to bone destruction.  Anemia and petechial hemorrhages may also be seen.


Radiographically the process presents as multiple “punched out” well-defined or ragged radiolucencies.  These may be especially evident on skull films.  The jaws have been reported to be involved in 30% of cases.  Renal failure may be the presenting sign as tumor produced immunoglobulin accumulates in the kidneys.  Light chains (Bence Jones protein) may be found in the urine in 30 to 50% of patients.  Amyloid may be deposited in soft tissues of the tongue.  The tongue may show diffuse enlargement and firmness or appear nodular.  Periorbital skin may also show signs of amyloid deposits and appear as waxy, firm, and plaquelike.

The lesions are composed of monotonous sheets of crowded atypical plasma cells.  Amyloid deposits may be seen and are confirmed by Congo red, Thioflavin T, or crystal violet stains.  In addition to biopsy, screening electrophoresis of urine or serum should be performed to evaluate for the presence of myeloma protein.  The presence of an “M spike” indicates massive overproduction of one abnormal immunoglobulin by the neoplastic plasma cells.

Treatment consists of chemotherapy with prednisone and ~60% of patients will initially respond.  Radiation therapy is useful for palliation only.  Prognosis is poor but younger patients do better than older ones.  Median survival of 30 to 36 months after onset of symptoms can be expected.  The survival rate remains at 10% after 5 years.  Even with aggressive chemotherapy and bone marrow transplant the survival rate is only marginally improved. 

Burkitt’s lymphoma

Burkitt’s lymphoma is a B cell derived malignancy that represents an undifferentiated lymphoma.  First described by Dr. Denis Burkitt, the tumor has been termed African Burkitt’s lymphoma, or more recently, endemic Burkitt’s lymphoma since the disease is also seen in areas other than sub-Saharan Africa such as northeastern Brazil.  The lesion is related pathogenetically to Epstein-Barr virus (EBV) since more than 90% of tumor cells show expression of EBV nuclear antigen and patients have elevated antibody titers to EBV.  HIV positive patients also may develop an aggressive Burkitt’s lymphoma.


As many as 50 to 70% of African Burkitt’s lymphoma cases present in the jaws.  The tumor usually affects children (peak prevalence = 7 years of age) with males more often affected.  Posterior segments of the jaws are involved and the maxilla is more commonly involved than the mandible (2:1).  Sometimes all four quadrants are involved.  Younger patients have more jaw involvement than older patients.  African Burkitt’s lymphoma shows a predilection for the abdominal viscera (kidneys, ovaries and adrenal). American Burkitt’s lymphoma typically affects a greater age range than African Burkitt’s and the abdominal region is more often involved.  


The tumor may cause facial swelling and proptosis.  Pain, tenderness, and paresthesia are usually minimal.  Marked tooth mobility may be present due to bone destruction.  Premature exfoliation of deciduous teeth may be seen.  The bony lesions appear radiolucent with ragged, ill-defined margins.


Tumor cells are undifferentiated, small, noncleaved B-cells.  The tumor histologically presents as sheets of these cells exhibiting brisk mitotic activity with apoptotic cells and benign macrophages (starry sky pattern).  

Burkitt’s lymphoma is aggressive and can cause death within 4 to 6 months if untreated.  Intensive chemotherapy causes remission (cure?) in over 90% of patients.  Multiagent chemotherapy results in an 85 to 95% survival rate 3 to 5 years after treatment for patients with stage I or II disease and 75 to 85% survival rate in patients with stage III or IV disease.

Metabolic disorders

Amyloidosis
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Fabry’s disease

Amyloidosis


Amyloidosis is a heterogeneous group of conditions that is characterized by the deposition of an extracellular proteinaceous substance.  Virchow coined the term in the 19th century because he believed it to be a starchlike material.  Amyloidosis may be due to a number of different conditions but the material is always arranged in a beta-pleated sheet molecular configuration.  The substance can be identified by Congo Red stain, crystal violet stain or thioflavin T immunofluorescent stain.  Depending on the clinical presentation, amyloidosis may have no to minimal effect on patient health or may result in death within a few years due to cardiac or renal failure;.


Organ limited amyloidosis


Organ limited amyloidosis is rare in the oral cavity.  An example is the “amyloid nodule” that appears as a solitary submucosal deposit.  Most forms of organ-limited amyloidosis are caused by deposition of immunoglobulin light chains unassociated with any systemic disease.


Systemic amyloidosis

Systemic amyloidosis occurs in several different forms illustrated below:


Primary / Myeloma associated amyloidosis


Secondary amyloidosis


Hemodialysis associated amyloidosis


Heredofamilial amyloidosis


Primary and myeloma associated amyloidosis occurs in older patients (65 years) with a slight male predilection.  Initial signs/symptoms are vague and may delay diagnosis.  Fatigue, weight loss, paresthesia, hoarseness, edema, and orthostatic hypotension are among the first indications followed by carpel tunnel syndrome, mucocutaneous lesions, hepatomegaly and macroglossia due to deposition of amyloid protein.  Skin lesions are smooth-surfaced, firm, waxy papules most commonly affecting the eyelid region, retroauricular region, neck and lips.  Macroglossia is reported in 10 – 40% of patients and appears as diffuse, nodular enlargement. Amyloid also infiltrates lacrimal and salivary glands causing dry eyes and dry mouth.  


Secondary amyloidosis results as a result of a long-standing infection such as osteomyelitis, tuberculosis, or sarcoidosis.  Abundant immunoglobulin is produced and deposited in various organs.  Liver, kidney, spleen and adrenal involvement is seen.  This form of amyloidosis is rare due to availability of antibiotic treatment.


Hemodialysis associated amyloidosis occurs in patients on long-term hemodialysis.  B-2 microglobulin is not  filtered by hemodialysis and accumulates in the plasma and eventually is deposited in bone and joints causing carpel tunnel syndrome, cervical spine pain and tongue involvement.


Heredofamilial amyloidosis is uncommon but significant, occurring in Swedish, Portuguese, and Japanese populations mostly as an autosomal dominant trait. Familial Mediterranean fever, autosomal recessive, has also been described. Most conditions present as polyneuropathies, but cardiomyopathies and arrhythmias, congestive heart failure and renal failure eventually occur.


Once the diagnosis of amyloidosis is made, the patient must be evaluated to determine the etiology.  Serum electrophoresis to rule out a monoclonal gammopathy is done.


No effective therapy is available for most forms of amyloidosis.  Surgical debulking of the tongue is done with limited success.  Effective treatment with antibiotics and anti-inflammatory agents will aid in control of secondary amyloidosis.  Renal transplantation may stop the progress of hemodialysis-associated amyloidosis but it will not reverse deposits in bones and joints.  Familial Mediterranean fever may respond to systemic colchicines therapy.  Treatment of primary and myeloma associated amyloidosis with colchicines, prednisone and melphalan may improve the prognosis in patients without renal or cardiac involvement.

Lipoid proteinosis (hyalinosis cutis et mucosae; Urbach-Wiethe syndrome)


Lipoid proteinosis is an autosomal recessive genetic disease characterized by the deposition of a waxy material in the dermis and submucosal connective tissue.  The exact nature of the disease is essentially unknown.


The laryngeal mucosa and vocal cords are usually first affected with the infant unable to cry or a hoarse cry and development of a hoarse voice during early childhood.  The vocal cords become thickened due to deposition of an amorphous material that may represent basement membrane material.  Eventually the process involves other mucosal and cutaneous sites.  Skin lesions appear as thickened, yellowish, waxy areas on the lips and eyelids.  The oral mucosal lesions become apparent in the second decade.  The tongue, labial mucosa, and buccal mucosa become nodular, enlarged, and thickened.  The dorsal tongue papillae are destroyed and the tongue develops a smooth or nodular surface.  The accumulation of the amorphous material may result in the tongue being bound to the floor of the mouth.  


There is no effective treatment other than genetic counseling.  In those patients who experience difficulty in breathing, debulking of the lesions may be necessary.  Most patients have a normal life span but the quality of life is most likely affected by vocal hoarseness and skin appearance.

Fabry’s disease (angiokeratoma corporis diffusum)


Fabry’s disease is a rare X-linked recessive disease characterized by the lack of the enzyme lysosomal a-galactosidase A.   The lack of this enzyme leads to the accumulation of sphingolipids.  The sphingolipids are deposited in many different cells but endothelial cells and smooth muscle cells are most affected.  Males are affected while females are carriers and may exhibit some signs of the disease.  Signs and symptoms begin in late childhood or adolescence.  By age 20-29, most affected males experience the full effects of the disease.


The disease is characterized by cloudiness of the cornea, burning sensations in the hands and feet, and small raised red-purple lesions on the skin (angiokeratomas).  As the disease progresses heat intolerance is experienced along with angina, myocardial infarction, mitral valve prolapse, and congestive heart failure.  CNS symptoms include paresis, seizures, hemiplegia, aphasia and loss of consciousness.  Angiokeratomas are seen on the oral mucosa and the lips are the most common site.  Hereditary hemorrhagic telangiectasia should be considered in the differential diagnosis.


Treatment at present is limited to dealing with the affects of the disease and include CO2 laser to remove angiokeratomas on the skin, hemodialysis to deal with renal insufficiency, renal transplantation which may supply a source of the missing enzyme, and antiseizure medications.  Research is directed at enzyme replacement and eventual gene therapy.

Endocrine disorders

Diabetes mellitus


Hypothyroidism


Addison’s disease


Hyperparathyroidism

Diabetes mellitus


Diabetes mellitus is a common disorder of carbohydrate metabolism caused by decreased and eventual lack of production of insulin (type I) or tissue resistance to the effects of insulin (type II).  Type I diabetes mellitus is usually diagnosed during childhood and patients require insulin injections to survive.  The etiology of type I diabetes is unknown but may be triggered by a viral infection that leads to an autoimmune response that destroys pancreatic islet cells.  Type II diabetes is usually seen in obese adults, and, increasingly in younger obese patients, and insulin production is normal or increased.  The etiology of type II diabetes is also unknown but may be related to decreased number of cell membrane receptors that inhibits insulin uptake in cells.  Type II diabetes also has a genetic predisposition.  If one parent has type II diabetes there is a 40% chance that a child may have the disease.  If one identical twin has type II diabetes, the other twin has a 90% chance of developing the disease.

· diabetes mellitus affects 6% of the U.S. population (~16 million people)

· ~800,000 new cases each year in the U. S.  (90-95% are type II)

· 50,000 amputation performed each year due to diabetes

· 12,000 people in the U.S. lose their site each year due to diabetes


One of the main problems seen in diabetes mellitus is peripheral vascular disease that results in kidney failure, ischemia and gangrene of extremities.  Retinal involvement also leads to blindness while vascular occlusion may affect the coronary arteries increasing the risk of myocardial infarction.  Neutrophil chemotaxis is also impaired.

Oral findings are usually limited to type I diabetes patients.  Problems include periodontal disease that occurs more frequently and rapidly than in otherwise healthy patients. Enlargement of the parotid glands may be seen (diabetic sialadenosis).  Enlargement and erythema of attached gingival has been described in uncontrolled diabetics.  Erythematous candidiasis occurring as central papillary atrophy of the dorsal tongue is also seen.  Zygomycosis (mucormycosis) may also occur and is a devastating, potentially fatal development.  

Treatment for type II disease usually involves diet modification in order to achieve weight loss.  Oral hypoglycemic agents (tolbutamide, chlorpropamide, tolazamide, glyburide) may be required.   In advanced type II patients, insulin replacement may be necessary.  Type I diabetics require insulin injections and various types of insulin are produced offering different degrees of duration and times of peak activity.

Hypothyroidism (cretinism, myxedema)


Hypothyroidism may occur at different times during life.  If it occurs during infancy (cretinism) it tends to be irreversible and may be caused by aplasia, hypoplasia or dysplasia of the thyroid gland.  Hypothyroid infants are at risk of severe mental retardation if not promptly treated with thyroid replacement.  Screening is carried out at birth and the prevalence in North America is approximately 1 in 4000 births.  If hypothyroidism occurs during adult life deposition of a glycosaminoglycan in subcutaneous tissues may occur resulting in a non-pitting edema termed myxedema.  Hypothyroidism may be due to abnormalities in the thyroid gland (primary hypothyroidism) or the thyroid gland may be normal but the pituitary gland does not produce adequate thyroid-stimulating hormone (TSH).  Secondary hypothyroidism occurs following radiation therapy for brain tumors.  Most cases of hypothyroidism are the primary type.  


The most common signs of hypothyroidism include lethargy, dry coarse skin and swelling of the face and extremities.  Huskiness of the voice occurs along with weakness and fatigue.  The lips may appear thickened due to the accumulation of glycosaminoglycans.  Diffuse enlargement of the tongue occurs for the same reason.  If the condition occurs during childhood, teeth may fail to erupt.


The diagnosis is made by assaying the free thyroxine (T4) levels.  If T4 levels are low, TSH levels are measured to determine the site of the problem.  With primary hypothyroidism TSH levels are elevated.  With secondary hypothyroidism TSH levels are normal or borderline.  Thyroid replacement therapy is indicated for confirmed cases of hypothyroidism.  If therapy is not started early in infants, mental retardation will occur.  If started early in childhood, results can be quick and dramatic.  Treatment for adult hypothyroidism is usually satisfactory.

Addison’s disease (hypoadrenocorticism)


Addison’s disease (primary hypoadrenocorticism) occurs do to insufficient production of adrenal corticosteroid hormones due to destruction of the adrenal cortex.  The incidence in the western hemisphere is 40 to 50 new cases per million population per year.  The causes are diverse and include autoimmune destruction, infections (TB and deep fungal diseases-especially in HIV positive individuals) and metastatic tumors.  Secondary hypoadrenocorticism occurs secondary to decreased production of ACTH by the pituitary gland.


Clinical features do not appear until at least 90% of the gland is destroyed.  Patients present with fatigue, irritability, depression, weakness and hypotension.  Generalized pigmentation of the skin occurs (bronzing).  Patients complain of anorexia, nausea, vomiting diarrhea, weight loss and a craving for salt.  Oral signs include diffuse or patchy brown macular pigmentation of the oral mucosa caused by excess melanin production.  Oral signs often precede skin hyperpigmentation.  


Diagnosis is confirmed by rapid ACTH stimulation test and plasma ACTH levels.  In primary hypoadrenocorticism plasma ACTH levels are high.   In secondary hypoadrenocorticism the levels are low.  Addison’s disease is managed with corticosteroid replacement therapy.  Physiologic dose is considered to be 5mg of prednisone per day, usually given in divided doses.  Stress increases the corticosteroid dose requirement and adjustment may be necessary for proposed dental and oral surgical procedures.

Hyperparathyroidism


Hyperparathyroidism results from the overproduction of parathyroid hormone (PTH).  Primary hyperparathyroidism is most often caused by parathyroid adenoma (80 to 90% of cases), parathyroid hyperplasia (10 to 15%) or rarely by parathyroid carcinoma (< 2%).  Secondary hyperparathyroidism occurs as a result of continuous PTH production in response to low serum calcium levels, usually due to chronic renal disease.  The kidney processes vitamin D, which is required for calcium absorption in the gut.  In chronic renal disease vitamin D is not produced and less calcium is absorbed, resulting in lower serum calcium levels.


Most patients with primary hyperparathyroidism are older than 60 years of age and women are affected 2 to 4 times as often as men.  Patients present with the triad of “stones, bones, and abdominal groans”.  Kidney stones develop due to elevated serum calcium levels.  Metastatic calcifications may also be present in blood vessel walls, subcutaneous tissues, the sclera, the dura, and regions around joints.  The bones undergo changes such as subperiosteal resorption of the phalanges of the index and middle fingers.  Generalized loss of the lamina dura surrounding the roots of teeth is also an early sign of the disease.  Alterations in trabecular pattern occur and often a “ground glass” appearance results.  As the disease progresses other bony lesions occur, such as brown tumor of hyperparathyroidism so named due to the brown color that results due to hemorrhage and hemosiderin deposition within the tumor.  Radiographically the tumor appears as a unilocular or multilocular radiolucency.  Brown tumors commonly affect the mandible and may also develop in clavicle, ribs, and pelvis. Brown tumors are histologically identical to central giant cell granuloma.  Osteitis fibrosa cystica develops in long-standing brown tumors and is the result of central degeneration and fibrosis of the tumor.  Patients with secondary hyperparathyroidism from end-stage renal disease (renal osteodystrophy) are prone to develop enlargement of the jaws and a ground-glass radiographic pattern.  Abdominal groans refers to the tendency for these patients to develop duodenal ulcers.  Finally changes in mental status often develop and range from lethargy and weakness to dementia.


Primary hyperparathyroidism is treated by removing the underlying parathyroid etiology (adenoma, hyperplasia, carcinoma).  The ideal treatment for secondary hyperparathyroidism is renal transplant, since this procedure usually restores normal processing of vitamin D as well as phosphorous and calcium reabsorption and excretion.  If renal transplant is not done then restriction of dietary phosphate, use of phosphate-binding agents and treatment with active vitamin D metabolite (calcitriol) may keep the disease process under control.  

Other internal diseases

Crohn’s disease


Ulcerative colitis


Uremic stomatitis

Crohn’s disease (regional ileitis, regional enteritis)


Crohn’s disease is an inflammatory and probably immunologically mediated condition of unknown etiology.  The disease primarily affects the distal portion of the small bowel and proximal colon, but the disease may be seen anywhere in the gastrointestinal tract from the oral cavity to the anus.  The disease may also involve the skin, eyes and joints.  Oral lesions are significant because they may precede the gastrointestinal lesions in as may as 30% of cases having bone oral and GI involvement.  For unknown reasons Crohn’s disease appears to be increasing in incidence.


Crohn’s disease usually first becomes evident during adolescence.  GI signs and symptoms include abdominal cramping, pain, nausea, and diarrhea, occasionally with fever.  Weight loss and malnutrition may develop leading to anemia, decreased growth and short stature.  There are many reported oral manifestations of Crohn’s disease, however, many are nonspecific and may be associated with other conditions that cause orofacial granulomatosis.  The more specific findings include diffuse or nodular swelling of the oral and perioral tissues with a cobblestone appearance of the mucosa and deep, granulomatous-appearing ulcers.  The ulcers often are linear and occur in the buccal vestibule.  Soft tissue swellings that resemble denture-related fibrous hyperplasia may also occur even if the patient is not edentulous in the area.  Aphthous ulcers have also been reported, but the significance of this finding is uncertain.  Studies show that aphthous ulcers do not occur more frequently in Crohn’s patients than in the general population.  Microscopically, the lesional tissue consists of non-necrotizing granulomatous inflammation.  Special stains for microorganisms are negative.


Most patients with Crohn’s disease are treated with a sulfa type of drug (sulfasalazine).  Systemic prednisone may be combined with azathioprine (immunosuppressant drug) in patients with moderate to severe involvement.  In some cases surgical therapy of the involved bowel is required.  In those patients who have had a significant portion of the terminal ileum removed, periodic vitamin B12 injections may be required to prevent megaloblastic anemia.  Magnesium, iron, fat-soluble vitamins and folate may also be required to malabsorption problems.  Oral lesions tend to clear with treatment of the GI lesions.  Oral lesions that persist may require treatment with topical or intralesional steroids.

Ulcerative colitis


Ulcerative colitis is a form of inflammatory bowel disease of unknown etiology that primarily involves the colon and rectum. GI lesions consist of broad areas of hemorrhagic ulceration and abscesses. Lesions are superficial and involve the mucosa and submucosa.  Ulcerative colitis may afflict any age but there is a bimodal distribution with a major peak at ages 15 to 30 and a smaller peak at ages 50 to 70.  


Oral lesions include major or minor aphthae.  These lesions affect 4 to 20% of patients and the onset is sudden and may coincide with exacerbations of the GI symptoms.  Ulcers similar to pyoderma gangrenosum of the skin may also be seen and have been reported to occur on the tongue.  These lesions exhibit progressive necrosis with deep ulceration.


Treatment of ulcerative colitis involves sulfasalazine and/or systemic steroids.  In some cases surgical resection of involved areas may be necessary.  Patients with long term generalized ulcerative colitis are at risk of developing colon cancer (32 x general population).  Oral complications of management of ulcerative colitis are similar to those seen in Crohn’s disease and include nutritional deficiencies and anemia (iron deficiency possibly due to blood loss from lesions).  Candidal infections may also occur.  Treatment of oral lesions is unpredictable.  Topical and/or systemic corticosteroids are used.

Pyostomatits vegetans


Pyostomatitis vegetans is a relatively rare condition that may be associated with inflammatory bowel disease (ulcerative colitis & Crohn’s disease).  The pathogenesis is poorly understood.  Patients develop yellow, slightly elevated, linear, serpentine pustules on erythematous mucosa.  Lesions are usually affect the buccal and labial mucosa, soft palate and ventral tongue.  These lesions have been termed “snail track” ulcerations although most of the lesions are not ulcerative.  Pain is usually minimal.  The oral lesions may either occur concomitantly with bowel symptoms or may precede intestinal lesions.  


Microscopically the lesions appear acantholytic with an accumulation of numerous eosinophils within the spinous layer forming intraepithelial abscesses.  The underlying connective tissue is remarkable for a dense infiltrate of eosinophils, neutrophils and lymphocytes.


Treatment of the gastrointestinal lesions with sulfasalazine or systemic corticosteroids also clears the oral lesions.

Uremic stomatitis


Patients with acute or chronic renal failure exhibit markedly elevated levels of urea and other nitrogenous waste products in the blood stream.  Rarely patients may develop oral lesions secondary to renal failure.  The lesions are painful and although the etiology is unclear some investigators suggest that urease, an enzyme produced by oral microflora, may degrade urea secreted in the saliva.  The end product is free ammonia, which is thought to damage the oral mucosa


Most cases have been reported in patients with acute renal failure.  The onset is sudden, with white plaques distributed on the buccal mucosa, tongue, and floor of mouth.  Patients may complain of unpleasant taste, pain or a burning sensation and the clinician may detect an odor of ammonia or urine on the patient’s breath.  Clincally the lesions may resemble oral hairy leukoplakia.  


Renal dialysis usually clears the oral lesions but the process may take 2 to 3 weeks.  Treatment with diluted hydrogen peroxide may help to clear the lesions and viscous lidocaine may be used to temporarily relieve pain.
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