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Ix the last six yvears an unusual cancer affecting children in Africa (Burkitt,
1935) has come to the attention of the seientific community, This cancer s pavticu-
larly noteworthy becanse of its high incidence in African children (the commonest
childhood eancer in Africa} and its peculiae geographic distribution on that
continent. It is characterized by an unusual anatomic disteibution ; the jaws being
involved in the majority of cases and a nearly universal sparing of the peripheral
lymph nodes, The African lymphoma sy nidrome is gignificant w ithin the context of
the total cancer problem in that the :-]Jl:damm]umr is highly suggestive of viral
etiology. Support [or this coneept is given by the age distribution, apparent lack
of racial predilection, and Irl“f:u’f[’!phl(af d1‘:t1"1l11]1‘lf}ltt which is related to altitude,
temperature and humidity (Burkitt, 1962,

A study of the pl{“\'ftlt*n{*i* ik :haiuhuhml of the Burkitt lymphoma outside
Africa has not yel been reported, Considering the similarity of geographic distri
bution between the lvmphoma in Africa and tropical veetor-born virval diseases on
that continent, and considering further that for the most part these same veetor-
Lorn viral discases arve endemic to the tropical arens of Central America, this arvea
seemed most likely to contain information about the prevalence and distribution
of this entity in the Western hemisphere. This study was initiated to gather infor
mation abont the Burkitt lymphoma on this hemisphere.

The present study was condueted in two parts. The first, a salari by dug-ont
eanoe into the tropical jungles of Daricn, Panama, searching clinical evidence of
the tumor, and the second part, a search throngh the histopathologic collection at
Gorgas Memorial Institute of Tropical and Preventive Medicine in Panama City,
Panama.

PALRT 1

Toe Alviea Burkitt found matives in the endemie arca well aware of the existence
of the lymphoma syndrome.  Fven though the probability of observing a clinieal
case was small, a safari into the Centa al American jungles was undertaken with
anticipation that information about experience with the entity might be gathered,

A small airplane carvied personnel and equipment to Yaviza, a small Negro
village, eentrally located within the jungles of Darien. This village was established
by the Spanish as a fort on the Rio Chucunague during the era of the Conguesta-
dores, Following withdrawal of the Spaniavds, Negro slaves left behind re-estab-
lished the village. Isolated trom the modern world except for the recent ingress

* Gorgea Memorisl Luboratoey of Teopieal and Froventive Medieine, Panama City, Panama.
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of banana traders by water and the mail earvier by air, the genetic background of
this isolate remains similar to that affected by the lymphoma in Afriea. The
geographic parameters of the disease in Afvica are herve satisfied in that this parti-
cular area is a viver valley less thon 1000 feet above sea lovel and less than 10
degrees from the equator. Tt has the vegetation of a hot damp rain forest with an
annul rainfall of 140 inches (well surpassing the eritical 40 inches) and a tempera-
ture range from 68 to 06 degrees Farenheit {(above the eritical 60 degree minimunm).

The sample {A] at Yaviza consisted of 100 Negro children between the ages
of 4 and 14 years, Intra-oral examination was carvied out with flashlight, tongae
blade and mouth mireor. Lips, gingiva, bueeal mucosa, floor of mouth, tonguoe,
palate, salivary glands and tonsils were examined, Findings were recorded with
battery-operated dictating equipment and strobelight-equipped 35 mm. camera.
FExtra-oral examination of face, neck and abdemen was also performed. Many
additional children and infants were given less intensive examinations, A person
who offered limited dental services in Yaviza was sought out and asked about jaw
tumors. Numerous other adults were shown photographs of a typical case; all
denied ever seeing such a lesion,

The expedition continued into the interior by dug-outl canoe until well within
Choeo Indian tervitory, The Choco Indians have not inter-marvied with adjacent
peoples to any appreciable extent and thus presented o second isolate genetically
distinet from sample A. The Chocos reside in family groups in elevated, isolated
huts along the course of the rivers, Large sample size was difficult to obtain due to
the absence of villages, The m».pcchtmn went from hut to hut up the rivers popu-
lated by the Choeo, All residents within each hot visited were examined, The vast
11121_101‘11,3.' of Choco Indians were within the fumor bearing age deseribed by Burkitt,
since in this area very few attain the old age of 40 years, Sample B along the Rio
Chucunagque consisted of 116 Choeo Indians, Sample O congisted of 26 Choco
Indians who resided along the Rio Tupiza. Sample D was composed of 117 Choco
Indians who resided along the Rio Chico.

The tumor was not found in any swnple nor did anvone deseribe having seen a
clinical entity which resembled in any way the charvacteristic jaw lesions of the
Burkitt Ivmphoma.

PART 11

The histopathologic material from Gorgas Memorial Laboratory of Preventive
Medicine and Tropical Disease in Panama [’,lfy was ntilized for the second part of
Lhis study. The material had heen collected over a thivty year period and came
chiefly from two sonrees, One was the nearby Children's Hospital, the other,
m1thmt> hospitals of the United Troit Company. The hospitals of the United
Fruit '[-ompﬂm were located in tropieal cosstal arens of Guatemala, Honduras,
Costa Rica, Republic of Panama, Dominican Republic, Jamaica, and Colombia.
They were the only medical facilitics available in the nearby areas. The population
served by the various hospitals and field dispensaries was made up of Company
emplovees and their familics. The number of eligibles has varied between 160,000
and 250,000 annually during the past thirty vears [T..?‘l.l. Drennan, Medical Illjrcu:zt-ni,
United Fruit Company).

All specimens diagnoszed as lvmphoma or leukemia were examined. Diagnoses
commoting lnarnﬂu-g,w-di[‘, gimilar legions such as retinoblastoma, neuroblastoma,
Wilms' fumor and a few others, ineluding wnspecified and mmuzﬂanmua, WEere
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re-examined. All tissue speeimens procured from sites characteristically involved
by the Burkitt lymphoma regaridless of the histologic diagnoesis were examined and
re-evaluated, The sites examined were hones, including maxilla and mandible,
orbit, oral cavity, nose and maxillary sinos, salivary glands, thyroul, ovary,
testes, liver, slomach, large and small intestine, and peritonenm.  For tabulation
purposes specimens from persons over 30 vears of age were rejected. Lymphomas
found where age was not specified were similarly rejected.

Fifteen lymphomas and six lenkemiaz were found in persong less than M vears
of age, T hree of the Iymphomas were diagnosed Iymphosarcoma, three as reticu-
lum cell sarcoma and nine Hodgkin's disease. Criteria nsed for classification of
the lymphemas was that ]HTJIIIII"IhII':-I'l Ly Rappaport (1963]), All diagnoses were con-

M L ymphosarcoma

B2 Reticulum Cell Sarcoma
] Hodgkin's Disease
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Fig, l—Age diztribution of solid ]_\'rh]:-h-:-nlu:-: frean .<;:'|r|||:-:.|: ||-:|]:-|:|'|.l'|1:-l:-r|:=: in Central America.

firmed on a blind basis by R. F. Dorfman, M.B., B.Ch., Department of Surgical
Pathology, Washington UHLH*HEH School of 1'-.l_l.': dicine, St. Louis, formerly of
Johannesburg, South Africa, The lvmphomas in Central Ameriea were found in
rales more commonly than females, a 13 2 ratio. The age vange wag 4 to 26 yvears
with an average of 14% years. Leukemia oceurred in younger patients with a range
of 9 months to 15 yvears, and an average age of 6% yvears. The majority were lym-
phoeytic with males affected more commonly than females (40 2).

Mo lesion histologically similar to that deseribod by O Conor (1961 and later by
Wright {1963) was found,

LHSCUSSION

Several aspects of the lvmphomas from Central American children contrast
sharply with those described in African ehildren by Burkitt (1964) and Burkitt and
OF Comor (1961). The characteristic anatomie distribotion of the Burkitt lvmphoma
in African ehildven involved jaws in the majority of the cases they reported. Not
one of the cases reported here had jaw manifestations, While the African lvinphoma
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characteristically spared peripheral lymph nodes, the most common site from
which surgical material had been procurcd in our eases was lvmph nodes, usnally
cervieal {Table T). Age distribution of our cases did not show J:m*:]ﬂwtmu for anw
pirtic n]m seLInent Df the population examined, heing rather uniformly dispersed
thromghout the first three decades of life (Fig, 1), The av CTAEE ALe ol 143 years
contrasts sharply with the age distribution of the Burkii i;,. m]Jhmrm, in Afriea
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Fro, 2 Ao distribution of Contral American Donphomes eompareead with $he age distribation
ol Burkitt's lvmuphoma in Afvies, Docted geaph from Boekity (1964, Pl 1. pame 225,

(Fir. 21 where less than 1 per cent of eases wore reported Lo have oceurred later than
15 vears of age.

Since the Burkitt lymphoma is reparted to be the eommonest cancer in African
children [(VConor and Davies, 1060 ; O'Conor, 1963) at least half the malignant
lesions in ehildren fram the files at Gor mag L aborator v should have been that Lm:tv
it prevalence was the same. The l'let‘.ulurr:lt- :]mnnﬂlcultv of the Tyvmphomas, the
marked disparity in age distribotion and anatomic pl{‘Llj]L,( tion indicated the
rarity of the Burkitt hmp]]mnrl. in tropical Central America, if it does indecd exist
there (F = 000003,
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Tanrw L Features af the Liygmphomas tn Central American Snmple

Thingneaia Agn Hem Site of Biopsy
Lyenphosareoms <12 . M. o Cerwvical Iyiaph noda.
Lymphosarnoomn . *1 . M. . Fpigastric mass,
Liyraphoanrono, ] ] : . . Left tonsil.

Retiewhir ecll sareomna | T M. Mesentery.

Fetignlum eell sareoms 24 2 . Right hreasti.

Retienlum eell sprevma . 28 0 Mo o Left inguinal ymph node,
Heddghkin's disease . 4 . M. L Ceevieal lymph node
Hradglin's dliscnas . 4 . Ml - Righe supreackavicular Ty mph node.,
Hralgloin's disonge : a £ Al o Right mgaimnal bengph nede,
Hl’.\e|gkiu'.~s s i K . 5l . Clarvieal |:,'|'r'.]|'||_ Teede,
Healghkin's discass i 11 i Al - Cervieal lvmph node,
Hualghkin's discase . 12 . M. Lefd eervieal lymph node.
Huodgkin's dizsease : m . I, + Lvanph nede, chese wall.
Huodgkin's disease : 21 ; M. Autopsy material,
Huodgkin's disease oo M, L Right neck tumefaction.

It s suggested that some, as vot wnidentified, factor in addition to the geo-
craphic conditions deseribed by Burkitt may play a critical regulatory role, Prime
consitderations might be related to a vector dissimilarity hetween tropical Africa
amdd Ameriea or to some oral habit or dietary constituent commaon only to Africa.

SITMMARY

A seareh for the lvimphoma syndrome reported in African children was condueted
in tropical Central America. The areas in the Western hemisphers where this
study was conducted satisfied the paramcters of environment dependence cstah-
lished by Burkitt. Clinieal evidenee of the tumor sought in the Darien jungles was
not fortheoming., A study of lymphomas eollected ﬂmn tropical coastal jungles
revealed no a11111|<L]‘J:t‘ir' to the Burkitl lymphoma in Afvican children, Differences
i age dispersion, anatomic distribution of lesions and histologic characteristios
were noted. The existence of a determinant in addition to the geographic con-
ditioms reported by Burkitt is postulated.

This study was aided by a grant from the American Cancer Society, Assistance
in the clinical phases of thiz study was generously supplied by N, Nickerson, Fh.D.,
(, Bexton, 'h.Dy, H. Andrews, B.AL and A, Covich, B.A., and is gratefully acknow-
ledged. Statistical evaluation was performed by J. K. Bearman, Professor and
Chairman, Division of Biostatistics, University of Minnesota, U8, A,
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