Oral manifestations of

systemic disease
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On examination, the oral cavity may exhibit manifesta-
tions of underlying systemic disease and serve as an
indicator of overall health. Systemic diseases with oral
findings include autoimmune, hematologic, endocrine,
and neoplastic processes. Autoimmune disease may
manifest as oral ulcerations, changes in the salivary and
parotid glands, and changes in the tongue. Patients with
hematologic illnesses may present with gingival bleeding
or tongue changes such as glossitis, depending on the
etiology. Oral changes associated with endocrine iliness
are variable and depend on the underlying condition.
Neoplastic changes include metastatic lesions to the
bony and soft tissues of the oral cavity. Patients with
chronic diseases such as gastroesophageal reflux and
eating disorders may present with dental erosions that
cause oral pain or halitosis. In the pediatric population,
oral changes can be related to rare cancers, such as
Langerhans cell histiocytosis, or infectious etiologies,
such as Kawasaki disease. In both adults and pediatric
patients, poor oral health has been linked to poorer
health outcomes overall. Thorough history taking and
physical examination by dentists may aid in determining
the underlying etiology of oral changes and allow for
earlier intervention by medical colleagues.

Received: July 18, 2017
Revised: September 7, 2017
Accepted: September 12, 2017

Key words: autoimmune, endocrine, hematologic,
oral manifestations

Published with permission of the Academy of General Dentistry.
© Copyright 2017 by the Academy of General Dentistry.

All rights reserved. For printed and electronic reprints of this article
for distribution, please contact jkaletha@mossbergco.com.

A collaboration between General Dentistry
and American Family Physician

he oral cavity can lend insight into underlying health in

both adults and children. In 2000, the US Surgeon General

highlighted the links between oral and general health.!
Many systemic diseases first present as, or can be identified based
on, changes within the oral cavity. This article will review select
common oral cavity findings in adult and pediatric patients and
the systemic diseases with which they may be associated.

Autoimmune diseases
Lupus erythematosus
Systemic lupus erythematosus (SLE) and discoid lupus ery-
thematosus (DLE) present with oral findings in 8%-45% and
49%-25% of patients, respectively.” SLE is the most common
vascular collagen disorder in the United States. Associated oral
lesions can vary greatly in appearance, manifesting as ulcer-
ations, erythema, or hyperkeratosis (Fig 1).>* Cheilitis may also
be present.’ Oral lesions associated with DLE are typically ulcer-
ated, atrophic, and erythematous; they usually demonstrate a
central zone with radiating, fine, white striae.* These oral lesions
are identical to erosive lichen planus; however, the absence of
skin findings in patients with erosive lichen planus typically
excludes the diagnosis of DLE.*

Lesions can be treated with topical corticosteroids, systemic
antimalarial drugs, or systemic immunosuppressive agents, if
needed, based on severity.

Systemic sclerosis (scleroderma)

Systemic sclerosis is characterized by dense collagen deposition
within the tissues and ranges from localized to systemic disease.
Females are more commonly affected.” Skin findings range from
Raynaud phenomenon to masklike and “mouse” facies. Oral
findings are variable, including changes to the lips and mouth
(Fig 2). The lips appear pursed, and opening of the mouth may
be limited.® Xerostomia is common; the tongue appears smooth,
as do the palatal rugae.” On panoramic radiographs, mandibular
resorption may be noted.®’

Treatment is focused on limiting further progression, al-
though often the changes are irreversible. Range of motion
exercises may be beneficial to aid in mouth opening, and oral
hygiene instruction should be provided to the patient.®

Sjégren syndrome

Sjogren syndrome (SS) is characterized by xerostomia and
xerophthalmia and more commonly affects females. It can be
classified as primary or secondary, the latter if SS is associated
with another autoimmune illness. Associated autoimmune
conditions include rheumatoid arthritis, SLE, and scleroderma.?
Oral manifestations of SS include parotid enlargement and
findings related to decreased saliva, such as increased risk of
dental caries, infections, and dysphagia. Saliva is often thick
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systemic lupus erythematosus.
(Reprinted from Islam NM,
Bhattacharyya |, Cohen DM.
Common oral manifestations of
systemic disease. Otolaryngol
Clin North Am. 2011;44(1):
161-182, with permission

from Elsevier.%)

Association.?)

Fig 3. Fissured tongue related to Sjégren
syndrome. (Reproduced with permission
from Common tongue conditions in
primary care. American Family Physician.
2010;81(5):627-634.° Copyright ©2010
American Academy of Family Physicians.
All rights reserved.)

or absent, and the oral mucosa may be dry, red, and wrinkled.!
The tongue may be atrophic or fissured with deep grooves and
malodorous due to food trapping (Fig 3).*° Sjogren syndrome is
complicated by non-Hodgkin lymphoma, primarily low-grade
mucosal-associated lymphoid tissue lymphomas, with a
reported incidence of 3.5%-11%."

Treatment includes the use of sialogogues, systemic mus-
carinic agonists, and orosalivary gland stimulants as well as
instruction in oral hygiene to protect the dentition.

Amyloidosis
Amyloidosis can be classified as 2 types: organ-limited or sys-
temic. The oral soft tissues are rarely affected in organ-limited
amyloidosis. Systemic amyloidosis can lead to macroglossia due
to amyloid deposition in the tongue (Fig 4)." Tongue lesions
present as nodular or diffuse enlargement with subsequent ulcer-
ations or hemorrhages.”" Biopsy can confirm the diagnosis.
Treatment depends on the type of amyloidosis and the source
of amyloid production.
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Fig 4. Amyloid deposition of the tongue in
a patient with amyloidosis. (Reprinted from
Mangold AR, Torgerson RR, Rogers RS 3rd.
Diseases of the tongue. Clin Dermatol.
2016;34(4):458-469, with permission from
Elsevier.'t)

Fig 2. A. Pursed lips and masklike facies of a patient with scleroderma. B. Bone resorption (arrows)
related to scleroderma. (Reprinted from Albilia et al with permission from the Canadian Dental

Fig 5. Ulcerations associated with
pemphigus vulgaris. (Reproduced with
permission from Oral manifestations

of systemic disease. American Family
Physician. 2010;82(11):1381-1388.%4
Copyright ©2010 American Academy of
Family Physicians. All rights reserved.)

Miscellaneous

Other autoimmune illnesses associated with oral findings
include pemphigus vulgaris, Wegener granulomatosis, Crohn
disease, Behget syndrome, benign mucus membrane pemphi-
goid, sarcoidosis, and lichen planus. Painful oral ulcerations are
common among all of these conditions, which may be difficult
to distinguish from one another (Fig 5)."" A positive Nikolsky
sign—dislodgment of the superficial epidermis with a shearing
force—is consistent with pemphigus. Wegener granulomatosis
often presents as “strawberry gingivitis.”* Crohn disease is
associated with diffuse swelling, localized mucogingivitis, and
cobblestoned mucosa. Nodules, tissue tags, polyps, and pyo-
stomatitis vegetans can also occur in association with Crohn
disease (Fig 6).”

Hematologic diseases

Blood disorders can present differently within the oral cavity
based on the underlying condition. Mucosal pallor and atrophy
are common in anemia, whereas hemorrhages and gingival



Fig 6. Pyostomatitis vegetans in a patient
with Crohn disease. (Reprinted from
Atarbashi-Moghadam et al with permission

from JCDR Research and Publications Ltd."®)  of systemic disease.

American Family Physician.
2010;82(11):1381-1388.%

Fig 7. Atrophic glossitis.
(Reproduced with permission
from Oral manifestations

Fig 8. Magenta tongue in a patient with
pernicious anemia. (Reprinted from Islam
NM, Bhattacharyya |, Cohen DM. Common
oral manifestations of systemic disease.
Otolaryngol Clin North Am. 2011;44(1):
161-182, with permission from Elsevier.?)

Copyright ©2010 American
Academy of Family Physicians.

All rights reserved.)

Fig 9. Diffuse, hemorrhagic enlargement of the
gingiva in a patient with leukemia. (Reproduced with
permission from Oral manifestations of systemic
disease. American Family Physician. 2010;82(11):1381-
1388.1* Copyright ©2010 American Academy of Family
Physicians. All rights reserved.)

bleeding are often associated with hematopoietic neoplasms
or coagulopathies. Treatment of oral manifestations of hema-
tologic illnesses is focused on management of the underly-
ing disease in coordination with the patient’s hematologist

or oncologist.

Anemia

Iron-deficiency anemia and pernicious anemia both can pres-
ent with oral findings. Iron-deficiency anemia often presents as
atrophy and pallor of the mucosa and atrophic glossitis (Fig 7).
Patients with pernicious anemia may present with erythema of
the tongue (either focal or diffuse) along with atrophy. This con-
dition is often referred to as magenta tongue (Fig 8)." Burning of
the lips, tongue, and buccal mucosa are common to both types
of anemia, as is angular cheilitis. Overgrowth of Candida albi-
cans may be a concurrent finding."

Fig 10. Idiopathic purpura and hemorrhagic
bullae resulting from thrombocytopenia.
(Reproduced with permission from Oral
manifestations of systemic disease. American
Family Physician. 2010;82(11):1381-1388.14
Copyright ©2010 American Academy of
Family Physicians. All rights reserved.)

Leukemia

Gingival enlargement, petechiae, mucosal bleeding, and ulcer-
ations are findings within the oral cavity that are suggestive of
leukemia (Fig 9)." Hemorrhages can occur on both the hard
and soft palates once the platelet counts fall below 20,000/uL
(20 x 10°/L). Mucosal ulcers may also be present.” Bony infiltra-
tion by malignant cells can lead to ulcerations of the palate and
destruction of the nasal cavity and paranasal sinuses secondary
to mucormycosis.”

Thrombocytopenia

Low platelet counts in patients without underlying hemato-
logic malignancy may initially present within the oral cavity.
Hemorrhages can range from petechiae to hemorrhagic bullae
and hematomas (Fig 10). Bleeding can occur with minor trauma
or occur spontaneously, depending on platelet counts.™
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Fig 11. Oral manifestations of multiple myeloma. A. Facial asymmetry.

B. Mucosal swelling. (Reprinted from Islam NM, Bhattacharyya I, Cohen DM.
Common oral manifestations of systemic disease. Otolaryngol Clin North Am.
2011;44(1):161-182, with permission from Elsevier.%)

Fig 13. Melanin pigmentation associated with
Addison disease. (Reproduced with permission from
Oral manifestations of systemic disease. American
Family Physician. 2010;82(11):1381-1388.* Copyright
©2010 American Academy of Family Physicians.

All rights reserved.)

Multiple myeloma

Oral cavity involvement occurs in the later stages of multiple
myeloma and often involves the mandible. Facial asymmetry
and jaw or mucosal swelling can occur (Fig 11).* These changes
can lead to numbness, bone pain, and tooth mobility. Bony
destruction can lead to pathologic fractures, which are visible
on radiographs.”? Rarely, deposition of amyloid that leads to
macroglossia can occur.”

Endocrine disorders

Diabetes mellitus

In the next 20 years, up to 44 million persons in the United
States may be affected by diabetes.”? Type 1 diabetes typically
occurs in childhood and is related to autoimmune destruction of
pancreatic islet cells. Type 2 diabetes primarily affects adults and
is secondary to insulin resistance.” Oral manifestations of both
types include periodontitis as well as gingivitis (Fig 12)."* Both oral
conditions are related to higher susceptibility to infections, often
secondary to poor glucose control. Patients with poorly controlled
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Fig 12. Periodontitis in a patient with diabetes.
(Reproduced with permission from Oral manifestations
of systemic disease. American Family Physician.
2010;82(11):1381-1388.* Copyright ©2010 American
Academy of Family Physicians. All rights reserved.)

S T e o P
Fig 14. Tumor resulting from metastatic
lung cancer. (Reprinted from Islam NM,
Bhattacharyya I, Cohen DM. Common
oral manifestations of systemic disease.
Otolaryngol Clin North Am. 2011;44(1):161-

182, with permission from Elsevier.*)

diabetes experience greater periodontal attachment loss, and
improved periodontal health may improve glycemic control.*
Other findings include diabetic sialadenosis (a diffuse, nontender
enlargement of the parotid glands), fungal infections (both C albi-
cans and mucormycosis), dysgeusia, and burning or dry mouth.*

Thyroid disease

Both hypothyroid and hyperthyroid states can cause changes that
may be noted on examination. In patients with hypothyroidism,
glycosaminoglycan deposition in the lips and tongue leads to asso-
ciated swelling. In children, tooth eruption may be affected.”*
Hyperthyroidism may lead to proptosis or exophthalmos, which
may be noted when patients present for routine oral care.”

Parathyroid disease

Hypoparathyroidism typically occurs secondary to surgical
removal of the parathyroid gland. Reduction in parathyroid hor-
mone results in hypocalcemia. The Chvostek sign, twitching of the
upper lip after facial nerve stimulation at the zygomatic process,



Fig 15. Enamel erosion secondary to gastroesophageal
reflux disease. (Reproduced with permission from

Oral manifestations of systemic disease. American
Family Physician. 2010;82(11):1381-1388.* Copyright
©2010 American Academy of Family Physicians.

All rights reserved.)

is a hallmark finding. In children, hypoparathyroidism may hinder
tooth eruption or cause pitting and enamel hypoplasia.”®
Hyperparathyroidism results from excess production of
parathyroid hormone. Primary hyperparathyroidism is due
to parathyroid adenomas in 80%-90% of cases. Secondary
hyperparathyroidism occurs due to chronic renal disease. Both
manifest within the oral cavity as loss of the lamina dura of roots
of teeth, leading to a “ground glass” appearance on radiographs.
As disease advances, so-called brown tumors, commonly of the
mandible, can develop due to hemorrhage within the bone.”

Adrenal disease
Hypercortisolism either occurs secondary to chronic glucocor-
ticoid therapy (Cushing syndrome) or results from an increase
endogenous production related to pituitary or adrenal adeno-
mas. Both types result in characteristic “moon” facies secondary
to deposition of fatty tissue in the face. Bone loss also occurs and
may be noted on radiographs of the mandible.”®
Hypoadrenocorticism (Addison disease) results from destruc-
tion of the adrenal cortex. The etiology can be variable but often
is autoimmune in nature. Hyperpigmentation of the oral mucosa,
although nonspecific, may be the initial presentation (Fig 13)."

Neoplastic diseases
Kaposi sarcoma
Kaposi sarcoma is a vascular malignancy occurring in 4 patterns:
classic, African (endemic), immunosuppressive, and human
immunodeficiency virus (HIV)/acquired immunodeficiency
syndrome (AIDS). Oral Kaposi sarcoma occurs in up to 25% of
HIV cases and may be the initial sign of infection." Oral find-
ings include nonpigmented, violet, or brown-red plaques or
tumors of the tongue, palate, and gingiva.

Treatment involves focal destruction of the lesions with medi-
cations, excision, or cryotherapy as well as radiation or chemo-
therapy for later-stage disease.

Metastatic disease
Metastatic tumors constitute approximately 1% of oral malignant
neoplasms. Tumors can occur on both the hard and soft palates

Fig 16. Bone loss in a patient with Langerhans
cell histiocytosis. (Reprinted from Islam

NM, Bhattacharyya I, Cohen DM. Common
oral manifestations of systemic disease.
Otolaryngol Clin North Am. 2011;44(1):161-
182, with permission from Elsevier.*)

but most often affect the jaws (2:1 predilection).”® When oral soft
tissues are involved, the gingiva and tongue are the most com-
monly affected at 54% and 22.5%, respectively.” Patients typically
complain of pain, tingling, or swelling. Numb chin syndrome
occurs when the metastatic lesion involves the mental nerve. In
women, breast cancer accounts for 65.3% of metastatic tumors
of the jaw or soft tissues. In men, lung cancer is most common,
at 53.3%.” Lung cancer metastasizes most often to the oral soft
tissues, whereas breast cancer metastasizes to the jaw (Fig 14)."*

Chronic diseases

Gastroesophageal reflux disease

Dental erosions, water brash, and xerostomia can all occur in
patients with gastroesophageal reflux disease. Burning sensa-
tions, palatal erythema, and halitosis may also be present. The
occlusal surface of the mandibular posterior teeth and the lin-
gual surface of the maxillary anterior teeth are typically affected.
Dentin may become exposed and consequently sensitive to
temperature changes (Fig 15)."

Eating disorders

Oral manifestations of eating disorders include xerostomia,
dental erosions, sialadenosis, and dental caries. Xerostomia
may be related to medications used to control weight or poor
nutritional intake. Sialadenosis occurs in up to 25% of bulimia
patients.” Recurrent vomiting can lead to dental erosion of the
lingual surface of maxillary anterior teeth and buccal surface of
mandibular posterior teeth.*

Pediatric population

Pediatric patients can present with many of the previously dis-
cussed oral findings of systemic disease, but a few diseases with
oral manifestations occur primarily in children.

Langerhans cell histiocytosis

Langerhans cell histiocytosis is primarily a disease of children,
involving abnormal monoclonal proliferation of antigen-
presenting cells, although reports of cases in adults do exist.**
Premature loss of primary teeth and loss of alveolar bone can
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Fig 17. Lip findings in a patient with Kawasaki
disease. (Reproduced with permission from Diagnosis
and management of Kawasaki disease. American
Family Physician. 2015;91(6):365-371.3* Copyright
©2015 American Academy of Family Physicians.

All rights reserved.)

occur. Oral findings include hard palate ulcerations, halitosis,
gingival inflammation, and ulcerated nodules. On radiographs,
teeth may appear to be floating in air due to periodontitis-
associated bone loss (Fig 16).*

Kawasaki disease

Also known as mucocutaneous lymph node disease, Kawasaki
disease predominantly affects children younger than 5 years

of age.* A systemic vasculitis, it is the leading cause of heart
disease in children within the United States. Diagnosis is based
on a fever of 38.5°C with a duration of 5 days along with 4 of

5 principal clinical features: oral changes, polymorphous rash,
bilateral conjunctivitis, changes in the extremities, and cervical
lymphadenopathy. Findings in the oral cavity include lip crack-
ing, erythema, and “strawberry tongue” (Fig 17). The oral mani-
festations occur in up to 96.5% of cases.*

Discussion

Many systemic diseases can have oral manifestations that may
initially be observed by dental professionals. Further, perio-
dontal disease has been linked to pregnancy complications as
well as cardiovascular and pulmonary diseases.” Evidence also
suggests a relationship between periodontal disease and overall
health as well as systemic cancers.*® These relationships are
unclear and more investigation is needed. At this time, dentists
should be aware of the correlations, assess patients for risk fac-
tors, and encourage patients to follow up with their physician for
age-appropriate screenings.

Conclusion

Numerous systemic conditions, including some autoimmune,
hematologic, endocrine, and neoplastic diseases as well as
chronic illnesses, cause pathognomonic changes in the oral
cavity. Dental practitioners play a vital role in preventive medi-
cine as they work with medical colleagues to identify disease.
Together, the medical and dental homes are integral to good
patient health.

28 GENERAL DENTISTRY November/December 2017

Author information

Dr Gaddey is a family medicine physician and program director,
Ehrling Bergquist Family Medicine Residency Program, Offutt
Air Force Base, Nebraska.

References

1. US Department of Health and Human Services. Oral Health in America: A Report of the
Surgeon General. Rockville, MD: US Department of Health and Human Services, National
Institute of Dental and Craniofacial Research, National Institutes of Health; 2000.

2. Schigdt M. Oral manifestations of lupus erythematosus. Int J Oral Surg. 1984;13(2):101-147.

3. Brennan MT, Valerin MA, Napefias JJ, Lockhart PB. Oral manifestations of patients with lupus
erythematosus. Dent Clin North Am. 2005;49(1):127-141.

4. Islam NM, Bhattacharyya |, Cohen DM. Common oral manifestations of systemic disease.
Otolaryngol Clin North Am. 2011;44(1):161-182.

5. Chung L, Lin J, Furst DE, Fiorentino D. Systemic and localized scleroderma. Clin Dermatol.
2006;24(5):374-392.

6. Albilia JB, Lam DK, Blanas N, Clokie CM, Sandor GK. Small mouths ... Big problems? A review
of scleroderma and its oral health implications. J Can Dent Assoc. 2007;73(9):831-836.

7. Rout PG, Hamburger J, Potts AJ. Orofacial radiological manifestations of systemic sclerosis.
Dentomaxillofac Radiol. 1996;25(4):193-196.

8. Herndndez-Molina G, Avila-Casado C, Cardenas-Velazquez F, et al. Similarities and differenc-
es between primary and secondary Sjogren’s syndrome. J Rheumatol. 2010;37(4):800-808.

9. Reamy BV, Derby R, Bunt C. Common tongue conditions in primary care. Am Fam Physician.
2010;81(5):627-634.

10. Hamburger J. Orofacial manifestations in patients with inflammatory rheumatic diseases.
Best Pract Res Clin Rheumatol. 2016;30(5):826-850.

11. Mangold AR, Torgerson RR, Rogers RS 3rd. Diseases of the tongue. Clin Dermatol. 2016;
34(4):458-469.

12. Serdar A, Basak D, Sercan G, Ali V. Solitary amyloid tumor of the tongue base. Int J Otolaryn-
gol. 2009;2009:515068.

13. Elad S, CzerninskiR, Fischman S, et al. Exceptional oral manifestations of amyloid light chain
protein (AL) systemic amyloidosis. Amyloid. 2010;17(1):27-31.

14. Chi A, Neville BW, Krayer JW, Gonsalves WC. Oral manifestations of systemic disease. Am
Fam Physician. 2010;82(11):1381-1388.

15. Atarbashi-Moghadam S, Lotfi A, Atarbashi-Moghadam F. Pyostomatitis vegetans: a clue for
diagnosis of silent Crohn’s disease. J Clin Diagn Res. 2016;10(12):2D12-ZD13.

16. Skiada A, Lanternier F, Groll AH, et al. Diagnosis and treatment of mucormycosis in patients
with hematological malignancies: guidelines from the 3rd European Conference on Infections
in Leukemia (ECIL 3). Hematologica. 2013;98(4):492-504.

17. Lee SH, Huang JJ, Pan WL, Chan CP. Gingival mass as the primary manifestation of multiple
myeloma: report of two cases. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1996;82(1):
75-79.

18. Pinto LS, Campagnoli EB, Leon JE, Lopes MA, Jorge J. Maxillary lesion presenting as a first
sign of multiple myeloma: case report. Med Oral Patol Oral Cir Bucal. 2007;1(12):E344-E347.

19. Smith DB. Multiple myeloma involving the jaws. Oral Surg Oral Med Oral Pathol. 1957;10(9):
910-919.

20. Mozaffari E, Mupparapu M, Otis L. Undiagnosed multiple myeloma causing extensive dental
bleeding: report of a case and review. Oral Surg Oral Med Oral Pathol Oral Radiiol Endod.
2002;94(4):448-453.

21. Reinish El, Raviv M, Srolovitz H, Gornitsky M. Tongue, primary amyloidosis, and multiple
myeloma. Oral Surg Oral Med Oral Pathol. 1994;77(2):121-125.

22. Huang ES, Basu A, O'Grady M, Capretta JC. Projecting the future of diabetes population size
and related costs for the U.S. Diabetes Care. 2009;32(12):2225-2229.

23. Pippitt K, Li M, Gurgle HE. Diabetes mellitus: screening and diagnosis. Am Fam Physician.
2016;93(2):103-109.

24. Roberts CG, Ladenson PW. Hypothyroidism. Lancet. 2004;363(9411):793-803.

25. Topliss DJ, Eastman CJ. 5: Diagnosis and management of hyperthyroidism and hypothyroid-
ism. Med J Aust. 2004;180(4):186-193.

26. Walls AW, Soames JV. Dental manifestations of autoimmune hypoparathyroidism. Oral Surg
Oral Med Oral Pathol. 1993;75(4):452-454 [erratum: 1993;75(6):779].

27. Solt DB. The pathogenesis, oral manifestations, and implications for dentistry of metabolic
bone disease. Curr Opin Dent. 1991:1(6):783-791.

28. Lake MG, Krook LS, Cruz SV. Pituitary adenomas: an overview. Am Fam Physician. 2013;
88(5):319-327.

29. Hirshberg A, Shnaiderman-Shapiro A, Kaplan I, Berger R. Metastatic tumours to the oral
cavity - pathogenesis and analysis of 673 cases. Oral Oncol. 2008;44(8):743-752.

30. vander Waal R, Buter J, van der Waal I. Oral metastases: report of 24 cases. Br J Oral
Maxillofac Surg. 2003;41(1):3-6.

31. Riad M, Barton JR, Wilson JA, Freeman CP, Maran AG. Parotid salivary secretory pattern in
bulimia nervosa. Acta Otolaryngol. 1991;111(2):392-395.



32.

33.

34.

35.

36.

Valena V, Young WG. Dental erosion patterns from intrinsic acid regurgitation and vomiting.
Aust Dent J. 2002;47(2):106-115.

Lajolo C, Campisi G, Deli G, Littaru C, Guiglia R, Giuliani M. Langerhans’s cell histiocytosis in
old subjects: two rare case reports and review of the literature. Gerodontology. 2012;29(2):
e1207-e1214.

Saguil A, Fargo M, Grogan S. Diagnosis and management of Kawasaki disease. Am Fam
Physician. 2015;91(6):365-371.

PihIstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet. 2005;366(9499):
1809-1820.

Fitzpatrick SG, Katz J. The association between periodontal disease and cancer: a review of
the literature. J Dent. 2010;38(2):83-95.

ACADEMY
ofGENERAL = ONLINE
A DENTISTRY LEARNING

LOSE IT!

AGD members receive six free webinars per year.
These webinars will not carry over into 2018.
Visit the AGD Online Learning program to select your

free webinars before the end of the year.

REGISTER TODAY
agd.org/olc

Special ORAL-SYSTEMIC HEALTH Section

29



