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diagnosis. While ora l diagnosis is strong l y emphasized in most current

American dental curricula , there i s dec i ded l y  l i tt le emphas i s placed on

those condi ti ons, e. g. trop ica l diseases , which are uncommon in the

United States , but which are of a much greater significance in othe r

areas of the world. Furthermore , few of the current l y ava i l a b l e tex ts

of ora l diagnosis or oral medicine contain any depth of information

about oral man i festations of trop ical diseases. 2
’’2 Thus, there are

limited references available to the practitioner who may have the

interest or the need for such a resource . The many presentl y existing

and potential overseas assi gnments for the military practitioner , Peace

Corps hea l thwo rker , etc. sim i la r l y require familiarization with man i-

festations of such diseases which may be either specific to , or endemic ,

i n a parti cular du ty locale.

The purpose of this pape r is to broaden the clinician ’s awareness

of the nature and presentati on of a group of dis eases wh i ch are frequent l y

overlooked. It is hoped that this paper may serve as a concise , ye t

comprehensive , diagnostic reference for the student , teacher , and prac-

titioner in the study of these diseases.

The paper is the result of a survey of literature in wh i ch the ora l

manifestations of infectiou s diseases of par t ic u lar si gnificance to

Latin America have been described. Although the oral manifestations of

the most prevalen t d i seases are emphas i zed , the major clinical and

therapeutic aspects are also discussed in this two-part paper. Part One
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features protozoa l and helm inthic diseases and Part Two features bac-

terial and mycotic infections. The most si gnificant clinica l features

of each d i sease are summar i zed in Table I at the concl us i on of Par t

Two.

PROTOZOAN INFE CTIONS

The unicellular parasites wh i ch infect man have been grouped into

• four basic classes based on the organisms ’ means of l ocomot i on . These

i nclude Rh.JLzopodct (which move by pseudopodia) , the Spo’wzoa (which are

nonmotile) , Mc..o.t~~opho~’ta (flagellates), and C.LUtttc.~.

1. Rhizopodct

The class RlvLzopodc. include primaril y the amoebae of the alimentary

canal. Ekvtamoeba g~ng~Lua.U~s , the first pa rasitic amoeba to be dis-

cove red , is commonly found in the oral cavity. It is most often found

in the den tal plaque of patients suffering from moderate to severe perio-

dontit is , and although often imp licated , it s role as an ora l pathogen

has not been substantiated. Since E. gi.ng.LvaV.4 has been i solated

occasionall y from the norma l healthy mouth , it is now conside red an

opportunist rather than a pathogen .

Amoeb iasis. Of the class Rh..Lzopoda, o n l y  En.tamoebcz hA.4.to.ey.t_4~aa,

the cause of amoebic dysentery , is a known pathogen. Amoeb iasis is a

hi ghl y infectious intestinal disease wh i ch is most prevalent in areas

where poor sanitation exists. The pa rasites are t ransmitted through

feca l cont amin at ion of food , water , and other art i cl es of da i l y l ife .

In 1975 an estimated 75~ of the rural population of Latin America and

- • -
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at least 2O~ of the urban population had inadequate sewage facilities.

Consequentl y, amoebiasis is a serious prob l em in many countries of

Latin America , accounting for as much as two deaths per 1000 population .’°
Amoebiasis may be character i zed by an in si dious onset wi th m ild to

moderate diarrhea , or may be fulminat ing with abdominal cramps , vomiting ,

nausea , pyrex ia , severe diarrhea , and melena . Oral manifestations are

not a prom in ent feature and have been descr i bed as a mo i st , furred

tongue .’t’ Di agnos i s is usua ll y c o n f i r med by demonstration of parasites

i n the stool

2. Spoitozocz

The second major class of infectious protozoans is the class

Spo~’tozoa, the members of wh i ch have a sexual phase of their life-cycle

in an arthropod vector and an asexual phase in man . Within this class

• is the genus P.e.a4modi.u.m, four specie s of wh i ch cause human malar i a.

Ma laria. Mala ria is an infect i on of the hematopoetic system by

PLa i3mod.àun v.wa,c, P.ta4smcd.~wn ma2an.J.a~e, PLa4mocUum ovale, or P&dmodAwn

~a.k~cpa/wm . The occurrence of the disease is predicated upon the dis-

tribution of the Anopheles mosquito , of wh ich at least 50 species

support the life cycle of the Plasmodia.

The serious nature of the disease has historicall y been most appre-

ciated by those involved in military operations in endemic areas. Dur-

ing World War I , almost 8o~ of European troop hospital izations were due

to malaria. During the Korean conflict the re were five times the number

of man-days lost due to ma laria as compared to battle injuries. Aggres-

siv e cont rol , prophy laxis and therapy reduced this to a 2:1 ratio by the
A
’
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time of the Vietnam War. 23  Today malar i a i s once again becoming a

major i nterna ti onal problem with rising counts being reported in many

areas wh i ch were nearl y free of d i sease twenty years ago . The disease

is endemic in nearl y all of Lat in America . The primary cause for the

renewed w i despread i nc i dence , which the World Health Organization

estimates has increased 25% in the past two years , is an apparent

comb i nat ion of mosqui to resis tance to i nsecti cides and protozoal

res i stance to an ti m a l a r i a l dru gs. ’8 I n 1977 there were three times as

many cases of malaria reported among U. S. civilians as in 1972 , and

12% of these were contracted in Latin America . In addition , at least

A eleven cases occurred among U. S. military personnel in ~977•~~7

The protean nature of malaria has been well recogn i zed by its

abil ity to produce a variety of clinical man i festations. Semelology may

include severe gastrointestinal symptoms, renal dysfunction , coronary

congesti on , pu l monary edema , and cerebral involvement . However, the

most prom i nent si gn wh i ch cli n icall y characterizes an acute attack is

pyrex ia of a specific periodic ity. The clinical features are the result

of a comb ination of effects which occur in the circulatory system , both

in response to the hi gh fevers and to the stasis caused by variat ions

in size of the infected erythrocytes.

The h i gh fevers wh ich characterize this disease are worthy of brief

d iscussion . These generall y beg i n w it h an i n it ial stage of severe

ch i lls wi th rigo rs, followed by a hot stage during which the temperature

reaches 105°F or h igher. The fever may las t two hours or more , followed

by flushing of the skin and profuse sweatin g, w ith return to normal or

subnorma l temperature .1

4 J



5

P. v~va.x and P. ouaLe produce tertian malaria characterized by

fevers which recur at 48 hour intervals. The fever of subtertian

malaria , ca used by P. £a.k~pa.kwn recurs at 36 hour intervals , and tha t

of quartan malaria (P. maLw~..La.e) recurs every 72 hours . The period i-

city of the fevers corresponds with the periodic hemolysis due to

parasite sporulation .

Of the four spec ie s, P. LC~LpC.IWJPI is the most virulent and the

onl y one that is generall y fatal. 3 Untreated infections caused by the

other species often undergo spont aneous cure follow ing a cl ini cal course

of six weeks to three months.

Oral man i festation s have been described as being of three types.

Ves iculoulcerative lesions characteristic of herpes labialis have been

reported occurring during the acute attack or , more often , during a two

to three-day prodroma l period . Herpes labial is has been associated

w it h nearl y one-third of al l cases of malaria. ’ Other oral man i festa-

tions indicative of the hemol ytic anemia may be expected : pallor of

oral mucosa, icterus , and delayed healing of procedures requiring sur-

gery or other tissue manipulation .’3 The most ser ious of reported oral

complications is a gangrenous stomatiti s producing larg e necroti c areas

i nvolv in g the cheeks , g ing iva , lips , and nose .2 5  Th i s occurs pr imar il y

in untreated cases of subtertian malari a and is attributed to formation

of thromboembol i created by phagocytic cells , infected erythrocytes ,

and the rapidl y mult ip l ying parasites. These lesions heal following

local treatment and antimalaria therapy .

I

- -
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Diagnosis of malaria is confirmed primaril y by demonstrating para-

sites eithe r in perip hera l blood smears or in bone marrow .

3. McA.ttgophoka

The class Ma.~o.t~gophoita are divided into (a) those infecting the

alimentary and urogenital tissues , and (b) those infecting the blood

and other bod y ti ssues.  The f i rs t group i s  com pos ed primaril y of the

trichomonads: Tk.~~homovia.6 teita.x, Tn~Lchomona~ vagLnaL~4, Di,Lchomono~
homA.nu4, and Gi.aitcWt £ainbL~a. Onl y T. .tena.x is as s o c i a t e d  with the

ora l cavi ty ,  where it is considered a nonpathogenic comensalist ,

most often occurring i n soft calc u lus , cari es, and periodontal pocke ts.

I t i s rare l y found in the norma l health y oral cavity. The most important

organisms of the second group include the LeJ4hnuznAa and T~’ujpctno4oma.

Leishma ni as is .  The Le..ü~mait.La wh ich are infect i ous for man include

Le.i.Ahman.~ct donoi.~cut.L, LeL.shmani.a ~~~~~~~~~~~ Le..LohrnwvLa mex-Lcc.noL, and

Le.Lshrnan.Lct t/LOp .4~C~l. Morpholog i ca ll y they are identical , however, their

cl i n i cal and serolog ica l man i festations are distinguishable. Leishmaniasis

is a disease of the reticu loendothe lial system , the prima ry infection

being transmitted by the bite of the sandfl y. The l ife cycle of each

type of LQ.AAIvncjvij.~ is dependent on a particular sandfl y species and its

geographic distribut i on . Clinica l forms of the disease include mucocu-

taneous le i shman i as i s caused by L. b/w4.LV~n4L6 , and viscera l leish-

m aniasis (kala-azar) caused by L. dcnova.tv~, which have their highest

incidence in South America .

The initial lesions of mucocutaneous leishma n iasis present after

a var i able in cuba ti on period as i nfla med papul es, plaques , or verr uco i d

les i ons of ski n wh i ch resembl e those of tul?erculosis , sarco i d , or

leprosy. These lesions ulcerate within four weeks and have a raised
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border with a granulating base .’5 Mucosal involvement occurs by meta-

stasis or secondary extension and may not become evident until one to

six months after initial onset. Sal gado and Loureiro found that almost

80% of mucosal lesion s involved nasal mucosa and 90% were ulcerative

les ions. 2°

Ora l and nasal les i ons are characterized as extensive l y destruct i ve

granulomatous lesions wh i ch persist for months to years after the primary

cutaneous lesions heal. These may be so extensive as to destroy the

nasa l  sep tum , a l a , palate , and tongue .15

Un t reated mucocutaneous leishmaniasi s may be further complicated

by a latent involvement of ora l , nasal , and uppe r respiratory mucosa.

This may not become evident for 10 to 25 years following a primary or

occult infection with L. ~~~~~~~~~~~~~ Mucosal lesion s of this Ltent

form , called espundia , are extensive mutilating granulomata affecting

nasal membranes , palate , and uppe r lip. Mucocutaneous leishmaniasis

must be differentiated from South American blastomycosis , wh i ch may have

a very s i m i l a r  cl i n i cal presentatio n .

In Latin America the visceral form has particularl y high incidence

in children . In this form of the disease the parasites spread throug h

the body ’s reticu loendothe lial system , multi p l ying in macrophages , and

producing granulomatous lesions in bone ma-rrow , sp leen , live r , kidneys ,

and l ymp h nodes. South American kala-azar produces greatest damage to

bone marrow .

The oral man i festations most commonl y observed include che il itis

and a red tongue devoid of norma l papil la. Petechiae , mucosa l purpura
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and spongy , hemorrhagic ging iva may be indicative of decreased p las ma

prothrombi n level. In advanced disease , patients may suffer from

periodont itis and exfoliation of the teeth .16

Prior to the development of anti rnonial chemotherapeutic drugs ,

this disease was 90% fatal. This is now the cure rate.

Cutaneous leishmaniasis is generall y of a much less severe nature

than the other forms. The organisms invade the reticu loendothelial

cells of the skin causing granulomatous ulcers similar to the inucocu-

taneous form . However , these are usuall y not accompanied by systemic

involvement or mucosal extension , and a lasting imm unity deve lo ps .  A

species labeled L. rnexLc.czn~z has been recognized in the western hemi-

sphere , being particularl y prevalent in Central and South America . This

form most common l y produces a sing le self-healing lesion .2 1

The diagnosis of leishmaniasis may be verified from asp irations ,

smears , or biopsy throug h (a) identification of Leishman-Donovan bodies ,

a nonflagellated form in tissue macrophages , (b) a positive Plontenegro

skin test , and (c) indirect fluorescent antibody technique . Treatment

is mos t effect i ve with pentavalent ant imo n ial compounds.

Trypanosomias is .  Infect ion due to species of the Tkypctno4omit are

associated with clinicall y different diseases and specific geographic

preva lence . —

In the western hemisp here , the species Tn.ypano4orna ciw.z-L is mos t

common , with hi ghest prevalence in South America . The life cycle of

this species is dependent upon the blood-sucking, cone-nose bug of the

famil y Reduviid. Parasites within the insect ’s excrement contaminate

I
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I
I cutaneous wounds and mucous membranes causing an infect ion of the

ret iculoendot helia l  system ca l led  Chagas ’ disease (South American

trypanosomiasis ) .  The insect vector pre fers to take its blood mea l

from the mucocutaneous j unct ions , part icular l y about the eyes and

l ips .’’
Earliest signs of parasitemia beg in two weeks after infection

with a diffuse painless urticaria. This may be associated with or

A subsequentl y followe d by fever , vomiting, anorexia , and obstinate

cough . Within one to two weeks , the rash fades. The most notable

primary lesion (the chagoma) occurs within one to two weeks after

• infect i on and consists of a nodular proliferation of trypanosome s in

the subcutaneous tissue . This is often associated with a nonpurulent

unilateral pal pebra l edema and conjunctivitis with i pselateral reg ional

l ymphadenopath y (Romana ’s sign). 3

A particular oral manifestation described as being pathognomonic

of T. c.itaz~L infection in young children has been termed l i pochagomata

genii .~~
1 These lesions are described clinicall y as nod u la r , purp le

colored patches occurring bilaterally over the buccal fat pad within

the cheeks . The lesions are painfu l , ovo i d , rubbery formations wh i ch

histolog i call y consist of intense inflammatory infiltrates associated

with large numbers of T. c1uLz~L and necrosi-6 of subderma l buccal fat.

The occu rrence of 1 i pochagomata genii frequentl y may be the onl y si gn i-

ficant clinica l indication of infection other than the nonspecific

feve r , anorexia , and irritability common to so many other t~op ica l

infections.

• 1 ~ 
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Diagnosis of Chagas ’ .~isease is determined from clinica l man i festa-

tions , immunolog ical assays (in particular , comp l ement fixation and

immunofluorescent antibod y tests), by demonstration of the parasites in

biops ied tissue , and by xenodiagnosis.

The disease is treated with such antitrypanosomia l drug s as nitro-

furans , 8-aminoquino lines , or metronidazo le.

HELM I NTHIC INFECT I ONS

Helm inthic infect i ons in man may be grouped into those caused by

round worms (Nematodes) and infestations by flat worms (Platy helminthes) .

There are few among these that are significant within the context of this

stud y. However , those to be discussed do present an interesting variety

• of clinical man i festations.

Hookwo rm. The hookworm infection is caused by the closel y related

nematodes Ancyeo~ toma duod~ncU~e and Neca~tw~ an ctnws. The disease is

so widespread , particularl y in trop ical areas , that an estimated 25% of

the w o r l d ’ s population is infected with these paras ites. t’ Areas of poor

sanitation and inadequate nutrition are most heavil y affected. Hookworms

are intestinal pa rasites. Female worms may deposit 10 ,000 to 20,000 eggs

into the feces dail y. The eggs hatch in the feces and the larvae deve l op

in fecall y enriched soil. Infection occurs when the larvae penetrate

the skin , most common l y of the feet , and ec~ter the blood stream . Larvae

are carried to the l ungs where they migrate through alveolar spaces ,

along b ronchiolar passages , up the trachea , and down the esophagus to

the small intestine , where they mature to adult worms . The worms attach

themselves to the intestinal mucosa and exsanguinate the host. A single 

-~~ _-~~ _---.--— --~~~~~
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worm may ingest .05 ml of blood per day ,9 and a heavil y infected m di-

vidual may lose 200 ml a day with a dail y i ron loss in excess of 30 mg. 6

Clinica l symptoms beg in with a pruritic , erythematous , papular

erupt ion at the site of entry and lasting two weeks. A tran sient

bronchitis , with occasional blood y sputum coincides with movement of

the larvae throug h the lungs. Mild epigastric discomfort , with occasional

diarrhea or constipation may occur with intestinal infestation . The

most significant constitutional comp laints are usuall y indicative of the

chronic i ron-deficiency anemia which results. The degree of i ron defi-

ciency is variable depending on the severity of dep letion of the body ’s

i ron stores. Thus , symptoms may be innocuous in mild cases , to fatal in

heavil y infected children .

Oral manifestations are primaril y ind i cative of the i ron-deficiency

anemia; i .e., extreme pallor of the oral mucosa , li ps and g ing iva , g losso-

dynia and atrophy of p ap ill ae on the dorsum of the tongue , and angular

che ii os is.  1 6

Diagnosis of hookworm is confirmed by identification of worms and

ova in stool examinations. Treatment invo l ves administration of appro-

priate antihe lminthic agents such as tetrachloroethy lene and thiabendazo le ,

and i ron supp l ements.

Filariasis. Fi l ar i asis is caused by Ihe filarial worm

bancito~tL. The disease occurs predominantl y in Africa and southeast Asia

although there is si gnificant distribution along the northeastern coastal

areas of Centra l and South America . Larva l forms are transmitted by

mosquito to man. The adult worms invade and mature within l ym ph nodes
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and l ymphatic vessels. The primary man i festation of the infestation is

l ymphatic blockage with characteristic elephanto id changes of the

ext remities .

Ora l manifestat ions , although very rare , have been reported to

present as s im i l a r  vascu lolymphat ic engorgement of the lips and tongue .’6

Diagnosis of f i l a r i a s i s  is confirmed by demonstrating micro-

filaria in periphera l blood . Infections are treated by administration

of an t im ic ro f i l a r i a l  agents , speci f i ca l l y, diethy lcarbamazine .

• Trich i nosis. Trich i nosis , also called trichiniasis or trichenellosis ,

is a parasitic infection caused by the nematode Tk~LcIuit e~Ua 4p.L’LaU.~s.
This worm also infests a variety of carn i vorous an i mals including rats ,

bears , and p i gs. Parasitization most common l y is associated with inges-

tion of raw or incompletel y cooked pork which contains the parasitic

larvae in cystic capsules within striated muscle. Gastric enzymes

digest the capsule , freeing the larvae wh i ch mature into adult worms

in the small intestine of man . Following copulation the female worm

re l eases many immature larvae which migrate through the blood to skeletal

muscle. There , the larvae become ericysted and may remain viable as such

for many years.

Clinica l features may vary from a mild subclinical form , the onl y

manifestation being eosinophi lia , to a severe disseminated infection

with involvement of kidneys , lungs , and central nervous system.

Clinical ora l semeiology includes pain in affected musc les , diff i—

culty with mastication , deg lutition , and speech. 8 This is due to forma-

ti on of l a rva l cys ts wh i ch occas i ona l l y occur within the tongue , masse ter

muscle , and laryngeal muscl es. 
.
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Diagnosis of t r i ch inos is  is usuall y confirmed by demonstration of

larva l cysts in muscle biopsy. Complement fixation has also been used

with good reliability to verify the diagnosis.

Treatmen t of t r i ch inos i s  has been primaril y through the use of

cor t icostero ids to reduce the hypersensitivity reaction s wh i ch frequentl y

accompany many pa ras i t i c  in fect ions.  The drug th i abe ndazole  has been

the mos t e f fec t i ve  against T. 4pAJtC.tL4, however , i ts many adverse side-

effects compl i ca te  i ts use .7

Tapeworms. Among the p latyhelminthic family the two species which

mos t common l y a f fec t m an are Taen-i.a. 4ag~&la.tct and Tae.rzi.a 4Otf.wn. The

diseases associated w i th  these paras i tes  are of two types: infestation

by the adult tapeworm , called Taeniasis , and infestation by the less

mature form , called Cysticercosis.

The taenia are ribbon-like adult worms which may grow to a s i ze  of

20 mm wide and 12 meters long. ’ Taeniasis is an intestinal parasitosis

which occurs following the ingestion of the immature cysticerci by eat-

ing incomp lete l y cooked beef or pork. The cysticerc i mature into the

adult taeniae within the small intestine of man. Manifestations may

consist of a variety of vague disturbances including anorexia , diffuse

abdom in al pains , neuropsych i c d i sturbanc es vary ing from hyperirritability

to apathy, and vario us cutaneous, cardiova scula r , and respiratory d is-

turbances.

Oral man i festations of taeniasis may include ~ variabl e u lc erat iv e ,

hemorrhag ic or hypertrophic ging i v i t i s , s t o m a t i t i s , and stomadynia . 2 2

- • ~~~ _ •- --~~- •~~~~~~~~ - -- -~~~~~~~~~~~—~~~~~~~~~~~ _
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These features may occur as eithe r a response to a toxemia created by

the parasite or as a hypersensitivity reaction to the parasite .

Cy4t~ce.kcu4 ceLLuLo4~ze and Cy4 . e.xci.t4 bovi.4 are the imature

cystic forms of T. 4a~.i.na~ta and T. 4oLütm, respective l y. Cysticercosis ,

the paras it osi s  cau sed by these cys ti cerc i , occurs following the inges-

ti on of ova of the T. 4a~~na-tct or T. 4oLüun. This may occur by eating

contam i nated fruit or vegetables as well as by poor self-hyg iene prac-

t i ces .  The eggs pass into the intestine , become disseminated by the

general circu l ation and ultimatel y settle in various tissues of the

bod y whe re the cyst icerci mature and form nodular lesions , each con-

taining a sing le organ i sm , and varying In size up to 1.0 cm. Nodular

cystic lesions occur mos t common l y i n ocular and cerebral areas as well

as in hepatic , pu l monary, card i ac , muscular , and subcutaneous tissues .

Multip le les i ons have been reported within masseter muscle , the lips ,

chin , and tongue where they are generall y well tolerated .’9 Treatment

consists of surg ica l extirpation .

*

The op inions or assertions contained herein are the private views

of the authors and are not to be construed as reflecting the view of the

Department of the Army or the Department of Defense .
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