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INTRODUCTEON

One of the earliest examplea of the use of geographleal pathology
was the study of the distribution of endemic goi.'l:re in the
populations of Burope. In this thesis consideration is given to
the distribution and types of thyroid disease in Zast Africa in
general and Kenya in particular and to their diagnosis and

managemnent.
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The Countxry.
The general topography and maln centres of Bast Africs

are shown in figure la. Central and Soulh West Kenya consist:
largely of a highland plateau. FProbably about 60 per cent of the
population of Kenya live on or in close proximity to the plateaun at
altitu&es of between 4,000 and 8,000 feet above sea level. The
plateau is split into an Rastern and a Western portion by the Great
Rift Valley and the three glant mountains, extincet volcanoss, Blgon,
Kilimenjaro and Kenye stand sentinal on the fringes of the plateasu
(fixure 10) . To the RBast the descent to the coast is gradual
 through sparsely populated scrudb and plains. To the Worth towards
Ethiopla and Smalia are vast tracts of desert land. By contrast

the land iu the South West corner of Kenya around Lake Victoria is
densely pepulated, Por administrative purposes Kenya bas been
divided_into seven‘provincéﬂﬁ Coast, Rastern, North Bastern, Central,

Rift Valley, Western and Nyanza (figure &).page 27).

The indigenous population of Kenya (approximately 10 millions)
is more mixed in character than any other couatry in Africa. There are
four main ethnlo groups: in order of numbers there are the Bantu,
Nilo~Hamitic, Nilotic and Hamitic. There are two main groups of Bantu,
Bastern and Western. The Yestern, or Nyanza Bantu comprise the
Absluyie (about one million) the colleetive neme for the tribes who
inhabit the highland sreas above the Ravlrondo Gulf ol Lake Victoria
avound Kekamega and the Kisii tribes further to the south (half a million).
The Sastern Bantu live to the Bast of the Rift Valley and inelude the

largest tribe in Kenya, the Kikuyu, (one and a half millions) who
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occupy most of the Central Province: the Heru and Embu tribes who
live don the Northern and Bastern Slopes of Mount Kenya: +the Kamba
(one million) who inhabit the hills around Machakos and Kitui in
the Bastern Province. On the coast live the detribalised coastal
Bantw who have absorbed a signiflicant awmount of Arab blood. The
Tuo (one million) who live in the South West of Kenya around Kisumu
on the shores of Lake Victoria are the.only Nilotic tribe in Kenya.
The Nilo-Hamitic comprise chiefly the Kalengin (one million), the
collective name for & group of tribes who inhabit the highlands
wvest of the Rift Valley. They include the Kipsigis tribe around
Kericho and the Nandi around Eldoret in the Nandi Hills. The
Masai (150,000) are a pastoral semi-nomadic tribe who inhabit the
lowlands of the Rift Valley and South West Kenya, and the adjacent
plaing of Tanzania. The Turkana end Samburv (4 million) occupy
the whole of the arid North West of Kenya and the last wracial group,
the Hamites (Rendille, Somali and Boran tvibes) live in the vash

desert regions of the North Bast Provinece,.



PToyrold disovders in 550 Kenyan African Patients scen over 18 months
&b the Kenyatta Hational Hospital, Ndirobl.

Nontoxlc Goitre.

Diffusd Multinodulad Single Nodule Thyrotoxdcosis] Cancer] ¥Miscellaneous

180 255 58 3 18 8

The large majority of goltres seen in patlents in Kenya are
non=toxic. (Tablo 1). As there are several possible astlologlcal
factors which may occur either 2lone or in combination, non-toxic
poltre should be consldered as & clinical syndrome rather than a
‘ﬁpecifie diseage entity. All of these factors in one way or anothex
produce a fell in clrculating thyroid hormone, causing increased
seoretion of thyrotrophin (thyroid-stimulating hormone: DSH) by the
pitultary, which in turn may stimulats hyperplasia and hypertrophy of
thyrold tissue.

Simple Non=Toxic Goitre.

The commonest variety of non~btoxic goitre is the simple
non-toxic goiltre which may be diffuse or nodular, and which ls defined
ag & benign enlargement of the thyrold gland not dwe to thyroiditis,
dyshormonogenesis, goltrogenic drugs or neoplasm.

There are striking geographical variastions in the incldence
of simple goitre on both & national and reglonal baslis. Where many
indlviduals in a given population exhibit olihical thyroid:
enlargement, the condition ls termed endemic goitre. Goltre
cccurring in individuals or families, in a community where the thyroid

gland size is otherwise normal, may be termed sporadic goitre.
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BNDEMIC GOITRE,

Aetlology and Pathosencsis:  Envirommental lodine deficiency is

the maln cause of endemlc goitre and formel proof has been supplied
by the congiderable drop in the prevalence of golive following the
introduction of additional iodine into the diet in affecied regions.
The references ave too numerous to list, and a full account is glven
in the Vorld Heulth Organisation Nonograph on Bndemic Golire (1960)
hy MatovinoviC and Remalingaswaul.

Although naturally ocourying goltrogens may play an
additional wrole in the aetliology of endemic goltre they have never
convincingly bveen proved to he th. sole cause,

lodine Metabolism. Because of ifs.importance a brief simplified

account is glven here. Ieodine, an ewssential component of the

thyrold hormone, thyroxine, exists in the plasma in two forms.

1). Free pla.ma inorgenic iodide (P.l.I.) derived largely
from diletary iodine and also from the recireulabtion
of 1lodide.
2). Organic iodine (thyroid hormone) bound to proteins (I'.B.I.)

Clrculating iporganle iodide is trapped by the thyroid

and eventually incorporated Into thyroxine through a series of
enzynatically assisted steps. Any factor interfering with the
utilisation of lodine (icdine defioiency, goltrogons, inherited
enzyme deficiencies) may produce a fall in level of the cireulating
thyroxine (the P.B.L.). Subsequent anterior pitultary stimvlation
with release of thyrvotrophin (7.5.H.) ilncreases the capacity of the
thyroid to ftrap and handle lodine. Thus in lodine delficiency, the
low P.IT.L. is compensated for by a relatlve increase in lodine upiake,

by the thyroid, restoring the absolute iodine uptake snd consequently
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the P.B.I. to a normal or near normal value. This process may be
accompanied by an lncrease in volume of the gland. However, it is
well known that in apparently uwniformly iodine deficient communities,
there are some individuals who do not develop coltres. Todine
metabolism studies show that these indiviiduals may have a more
efficient mechanism for trapping snd handling lodine, and family
studies =meenm to indicate that this may be genetically determined.
(Walamos et al. 1965: Lewitus and Iubin 1965). Incroased domends
for thyrold hormone during puberly and pregnancy ave probubly
responsible for the development of the Yphysiologlicol! goltre.
such a goltre usually regresses spontaneously, but repeated pregunancies,
exposure to noderate iodine deficiency or a genetic predisposition, may
be responsible foy failure to regress, and for the eventual development
of a multi~nodular gland,

In severe iodine deflciency, 6r in moderate deficiency with
a sudden increase in demand (e.g. pragﬁancy), this mechunism may be
uwnable to compenssale end the gland becomes "decompensated". The
iodine uptake is maximal, but the P.B.l. drops below the normal value.
Chronic exposure to iodine deficlency results in a series of
morphologlical and structural changes in the thyroid gland. In &
proportion of individuals the diffuse, potentielly reversible,
hyperplastic gland eventually becomes a firm, and irregular, adenomatous
or sulti-nodular goltre, which may reach enormous proportions and is
charscherised by cyst formation, Librouws bands and often caleificatlon.

The importance of endemic goltre in a community lies in the
disturbance of normal hormone synthesis, rather than in the presence
of swollen necks of which only a very small percentageiwill ccause

machanical obatruction or gross disfigurement. Bndetic goltre is not



Fir* 2. - Brothers aged 4 and 2 years with severe hypothyroidism.
Not established whether due to specific inherited enzyme
defect or iodine deficiency. Good response to thyroxine,
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a "killex¥dissase, but even in its milder forms it probably has
adverse effects on the mental, physical, social and economic welle
baing of the population sffecbed, although foymal proof is difficult
to obbaine. The gsequelae of endemic goltre very from o poor
performance in school or a decreased physical activity in a
community o the occurrence of endemic crebinism.

Lodemjc cretinism (in contrast to sporadic cretinism which is unrelated

to endemic goltre) is the collective bteim for a number éf developnental
abnormalities which geographically coinclde with severe endenic goitre
and are caused by abnormalities cceurring before, or shortly alfter
bixth. More precisely, 1t may be defined as an excess of abnormalities
in a goitrous population ag compared with a similar population without
goitre and which in due time may be abolished by adequate goitre
prophylaxis. {Querido 1969).

‘ There ave two distinet olinicsl types of endemlc cretinisms
euthyroid “mervous cretinism” characterised by ldiocy, deaf-nubism snd
spantle parvaplegia, and "myxoedematous cretinism® characterised by
gevere hypothyroidism, dwarfien and mental retardaetion wlthout any
other signg of neurological damage, Both types may occur in cuy
aiven endemic, bulb one type usually predominates: e.ge in Cenﬁral
Africa the "myxoedematous" bype is common (figure 2) and in Vew Guinea
the "nervous" type is more prevalent.

Why this should be so is wnot clear. Recent work from New
Fuinea has shown that iodised oil will prevent "nervous" endewic
cretinism only if given before concepbion, svgeesting thal elemental or
inorganic iodine iz concerned somehow with the very sarly development of
the central nervous system. {(Pharaoh et ale. 1971). Irom Tdjwi Ieland

(republic of Zaire), where myxoedematous cretinisn lsg particularly




prevalent recent studies have shown that hypothyroidism develops
before or avound the Lime of birth, and thyrolid fallure may be the

2}

result of combined fodine deficiency and a food goitrogen, possibly
a thiocynate derived from cassaV&. (Delange et al. 1972).

Bpldenioloey.

ndemlo goltre is usually, bub not always, found ia
mowntainous regions, remote from the ses, vwhere by flooding ox
intense glaciation the soil iodine has been grossly depleted.
Goitre can occur ab any age in a person living in an endemic area.
Vhen the goitre prevalence ls high, end lodine deflciency severe,
neonatal goltre may occasionally be seans In moderately endemic
areas, goilbtres usually develop slowly during childhood. The highost
ingidence usvally ocours in adolescence, when the needs of growth and
puberty create demands for thyroxine which cannot be satisfied by the
Limited emouwnts of lodine available. The decreasing incidence after
this peak ig vsually mexked in males but ls only slight’in females,
reflectbing the demands for extra thyromine in women of child-hesring
BESe

Meures compiled from two populetion surveys in Kenya
(figure 5) vhere overall goltre rates of 52 per cent and 50 per cent
respectively were found, show this trends Highest goltre rates were
found in males aged 13=20 years and in females aged 20350 years.

Although dielary dodine deficiency is the main oause'of
endemlc goitre there is evidence that other factors (environmental or
genetic) may be involved. Since Chesney et als (1928) produced goitre
in pabblis by feeding them cabbage, a member of the Brassica group,
much attention has focused on the role of goitrogens in the food ag
pogsible primary causes of endemic goitre. Goltrogenic substances
are present in many foodstuffs (Greer and Astwood 1948, Astwood

et al. 1949), end Clements (1960) hes classified food substances
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containing goitrogens lnto two groups:
a) Phose which prevent the uptake of iodine by the
thyroid gland (e.ge. thiocyanates)
b) Antithyrold compownds which block the organic binding

of iodine (e.gs thiowoxazmolidine, present in cabbage,

cauliflower, Brussel sprouts, elc.).

Vigilance soemed Lo be rewarded when (lements (1955) first
suggested that a thyrolid blocking agont night play a part in the
prevalent goltre in Tasmania.* The pubative goiltrogen was present
in the milk of cows fed on kale (brassica oleracen). Clements (1955)
claimed that it might be regponsible for goltre in Tasmanian schoole
children who at that time were thought to be receiving adequate supplies
of iodine. However, iodine balance situdles wvere never performed and
conclusive proof of the hypothesis was never obtained. (Clements, 195§,
Bachelard and Trikojus, 1960). It is now alear that environmental
iodine deficiency was the chiel ceugse of the simple goitre in Tasmenia.
The initial prophylaxis scheme consisted of the dlstribubion of
potagsiun lodate tablets at weekly intervals to schoolchildren an& others
and was clearly an inadequate method of delivering lodine supplements.
Goitre has now heen abolished in Tasmania following the iahkroduction of
potassium iodate into bread. ((lements et al. 1970, Connolly 1971).
"The Tasmanilen goltrogen should be forgotten or perhaps repembered as
a remote and vaproved possibility" (Baikie and Connolly 1973).

A goitrogenic factor present in Cassava (menioc) has been implicated
in the aetiology of endemic goitre in Basteru Nigeria. (Wwokolo et
al. 1966). .Thiocyanate is gdoitrogenic, (Clements 1960) and is the
wain detoxlfication product of eyanide which is derdved from the
hydrolysis of linamarin, present in very high concentration in the
outer integument and leaves of cassava. Ite antithyrold activity

regsenbles that of perchlorate and the effect showld be to block the

thyroidal uptake of iodine. Cassava, when fed to rats however,
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produces a defect in the intrathyroidal transfer of radio~iodine,
reserbling more the action of carbimazole or the bressica vegetables,
(skpechi 1967). Despite this conflicting data, there is strong
clreumstantial evidence supporting a role for a coustituent of camsava
(7 thiocyanate) in the aetiology of severe endemic goiltre on ldjwi
Island, Lake Kivu, Republic of Zalre. Desplte uniform lodine
deficiency the inbabitants of the North of the island have a 55 per
cent goltre wate compared with a 5 per cent rate in the South,
(Delange ot al. 1968): erebtinism ls common in the north and absent
in the south: the rat population of the north have a much higher
goitre rate than that of the south, (Orts et ale 1971).  The rats
live lorgely on humnan food waste. Casgava is a staple in the diet
of thse native populetion of the north but not the south of the island,
while these observations are obviously fasclnating, the most important
obgervation from the poiant of view of the inhabltants is thalt o single
intramusculer injectdon of & slowly resorbed lodised oll has been
followed by & dramatiec fall in the inclidence of goltra. This
observation stresges agnin the imporvtance of ilodine deficlency in
the aetiology of endemic goitre. (Delange et al. 1068).

There ave innumerable deacriptions of goitre attributed to
the poor guallty of drinking vwater, dating from T70 B.C. (Langer 1960)
to the present day. (Gaiten et al. 1969). Bxporimental coitre he
been produced in men and animals by the administration of "goitrogenic
water" by McCarrison (1928) who was probably the Tirst to suggest that
jiodine deliclency was not the sole or even the most important cause of
endenlc goitre. He obgerved thalt goitre increased from the top to the
hottom of a series of villages in the Gilglt Valley, Iadia, and
sugeested that the drinking of polluted wabter wos vesponsible.

However, a recent investigation in this avea has demonstrated onece more
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the presence of severe lodine deficiency. HWoresover there was no
correlation of bacterial counts in the water with the prevalence of
soltre. (Chapman et ale. 1972). Bacterial contamination of drinking
water may be responsible for the modest endemic goltre which hag been
dencribed in the presence of apparently adequate iodine nuirition in
Kentucky (London et al. 1965) and in Northern Virginia (Vought gt al,
1967). A goitrogenic factor (an aliphatic disulphide) has been
suggested respongible for the residual endemic goltre in the Cauca
Valley, Colombis (Caitan et al. 1969). Daspite 14 years of
apparently adequate lodine supplementation the goitre rebe in some
areas of the Cauca Valley remains at 30 pver cent, a situation
reminiacent of Tasmania. (Gaitan et al. 1968). However, in
Colombia ilodlsed salt is used as the prophylactic agent but whether
this is used in adequate amounts by all the population is not known.
Othee possible goltrogenic factors which may be found in water include
caleiun and fluoride. In vats calcium inereases substantially coitre
produced by iodine deficiency. (Taylor 1954). in a recent report
from Hepal {Day and Powell-Jackson 1973) goitre rate correlated with
wvater hardness and fluovide content. Water iodine content, however,
was unifornly low. Mluoride has been sugpested as s cauvge of, ‘ar an
aggravating factor in, endemic goitre (Wilson 1941) and this is of soume
interest in Renya where a high frequency of dental fluorisis has been
recorded in nearly all tribal groups. (Bohdal et al. 1968).

Last among the enviveonmental factors whilch may produce
goitre on an endemic scale is iodide in excess. A remarkable exemple
existg in the Jepanese island of Hokkeido where lawvge quantities of
iodide are ingested in a diet rich in seaweed. (Suzuli et al. 1965).

Az wmentioned already, not all subjects din & unifornly iodine
deficient community develop thyroidal enlarvgement (koche 1959, Choufoor

o
et al., 1963, Malamos et al. 1966n). The ressons are not clesr vut are
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probably related to individual "sensitivity" to jlodine deficiency,
viich may be genebically debermined. %he adaptation to severe

iodine deficiency in bumans can cerbainly occur without the development
of significent enlargement of the thyroid gland. Je 8. Stanbury (1958)
who bas contridbuted so much to the understanding of physiologlcal
rvesponse of the human thyrold gland to ilodine deficiency states that
"there is 1little profit in arguing vhether iodine deficlency or
goitrogenic agents in the diet are responsible for endemic goltre.

Tt is o demonstrated fuct that both factors may be operabtive and

indeed be operative at the same time. It is more to the point to
suggest that & given endemic be investigated by the proper and
appropriate modern eopidemiologieel and laboratory tools in order

that cach endemic may be properly delined as o its own nalburs."



Fig. 4 . - Geographical Distribution of endemic goitre in Africa according
to Kelly and Snedden, (i960).

Area presently under review.



w T

PREVALONGE AND GROGRAPHIOAL DISTRIBUTION OF BNDEMIC GOITRE T

BASTERE ATRICA.

Indemice goltre is still widespresd and present on ell
continents. In World Health Organisation monograph No. 44 (1960)
entitled "Endemic goltre", Kelly snd Snedden provide a comprehensive
pummary of the known world prevalence and geograpbical distribution
of endemic goitre. Pigure 4 shows the goitre map of Africa complled
by thems The existence of endemic goltre in Vest, Central and North
Africa is well documented in contrast to the dearth of reports from
the three Bast African countries, Kenya in pariticular.

Investigations carried out sinece 1960 in the three couniries
and thelr immedliste neighbours malke 1t possible to add some more
epidemiclogical data to the gollre map of Afvica, and there follows
a review of the currvent literatures on the oscurrence of endemic goiitre
in Dast Africa. The map in figure 5 indicates only the areas wheve
golire has been found. Blank areas do not spedificelly indicate the
absence 0f goitre, but rether leck of datas No attempt iz made to

include in the map the severity of the endemic.

Sudan,

Kelly and Snedden (1960) veport at lesat five centres of
endemlic goitre in the Sudan, meinly gquobing from Woodmsn's description
of endemlc goitre in Central Africa (1958). The Zande endemic area
in chth Weat Sudan apparently is a continuwation of the vast endemic
area in the Northern Congo (Uele: now Republic of Zeire). Kambal ot
al. (1969) found a goltre rate of 57.5 per cent in Darfur Province of

Vest Sudan, & focug hitherto considered to he of comparstively minor

importance (Kelly and Snedden, 1960).
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Republic of Zaire (formerly Gongo).

The Uele endemic goltre ares in Northern Zaire isg probably
ong of the largest and most severely affected in the world.
hxtensive studies of this endemlc ares have been carried out by
investigators from Louvain and Brussels Universities (Ermans et al.
1961. De Visscher et al. 1961. DBasbtonie et nl. 1962). Further south in
the Sampwe region of Katanga, Celonne (1939) has reported a moderate
incidence of goitre. Thig endemlie area probably continues into
Zamble, where Beet (1951) carried out a nutritional sLIVey among
Lala children at 17 achools in Serenje and Mkushl distriet and found
a goitre rete of 38 per cent, Az already mentioned, Delange et al.
(1968 and 1971) have reported a fascinating situation on IdJjwi Island
in Lake Kivu where the prevalence of sandemlce goitre and cretinism is
very high in the North Bast and low in the South West part, while the
degree of lodine deficlency in the two areas is not significantly

different.

Uganda.

Van Campenhout (1934) in a paper on goitre in the Belgisn
Congoe mentions its occurrence in the Ruvenzorl Houantaine and the
bagin of the Semlilkl ri#er. Thias focus of endemic goitre 1ls believed
to extend across the border into Western Uganda. Dean (1954) veported
that he had found an enlarged thyroid gland in nearly every Bagonda
child at one primary school in Kampala. Counor and Follis (1966)
found thyroid hyperplasia in 40 oul of 45 uvnsekécted aubtopsy cases of
different tribal origin at Mulago Hospital, Although none of the
patients had a clinically recognizged goitre this was considered to

rofleet a lovw dinteke of dietary Llodine. Pollls and Gonnor (1966)
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confirmed thin suspicion by assessing the patiern of iodine
excretion in six sites dn Uganda, Thay found & practically normal
excretion pattern in XKaramoja, slightly lower valuwesg'in'.ivo schools
in Kampale, definitely low values smong schoolchildren in Gulu and
Gayaza, and extremely low values in Mbale Prison.

Ag the findiog of a low urinayy ilodine excretion probubly
indicates a low dietary ilodine inteke, one would expect to find endemic
goitre to be prevalent in the last three areas. Apart from a single
veport of an "epidemlc" in Mbale Prison in 1964, (Follis and Connor
1966) no golire figures of these areas are yeb avallable. fecently
high radic-iodine upkakes have been reported in patients with nontoxle

goitre studisd at Mulago Hospital, Kampala, (Kajubi, 1971).

Fanzania.

Trolli (1933) mentions the occurvence of goitre in the
mountainous region', probably referring to North West Tanzanisa
bordering the Tormer Belglan Counge and Ruanda-Burundi. This report
haa led Kelly and Snedden (1960) to indicate as goitrous a large part
of Central Tenzanis on thelr goitre map of Africa (fisure 4), almost
certainly an exaggeration. Figure 5 la probably a more accurats
repregentatione. Latham (1965) reports 2 serlous goitre endeunic
(76 per cent goltre rate) in Ukinga division of Njombe district in
Southern Tanzania. A case of golitrous crebinism was reported from
thias arvea, and this is probably the first report of endemic cretinism
in Bagt Africa, in contrast to the common endemic cretinism in Zaire
in the Uele region (Brmans et al. 1961, Dumont et al. 1963) and Lake
Kivu (Delange ot al. 1968). Latham also found low goitre rates in the

coastal Rufiji dietrict (139 per cent) and in the Dodoma and Kondoa district




(10 per cent) in the Centwal Region of Yanzenia, and mentions that
goltre is believed to be falrly common in the Arusha district,
espeaially around the base of Mouni Meru. This endemic avea
probably continues into Xenya where a goltre vabte of 28 per cent
was found among schodlchildren in the Taita hills by Munoz (Bohdal
et als 1968). A new foous of endemdce goitve on the Lastern border

of Lake Tanganyika at Hweszl g rveported in this thesls.

Kenya.

Although the World Health Orgenisation monograph (1960)
does not mention golire in Kenya, data collected during the last
decade have shoun thalt endemic goltre exists in the highlands of
Kenya. A W.H.0, nutrition team under the direction of J. A. Munoz,
conducted an oxbensive survey on the prevalence of endemlc goitre in
the schoolchildren of Kenya in 1962-64. The findings were pnblished
in 1968 (Bohdal et al. 1968) with the recommendation that the
distribution of lodised salt should be undertaken as a preventalive
neasura. Acting on this advice the Ministry of Health commenced
distribution of ilodised salt in 1970, and leglslation to ensure the
compulsory iodisatlon of all salt for humen consumption is to be
implemented. Briefly the W.H.0. findings were as follsws (Table 2):
over 28,000 children in 108 schools spread over the districts were
exanined. Goitre rates varying from 15 per cent to 72 per cent were
found, the highest rates being recorded in the hlghland areas of the
Ritt Valley, Wesbern and Central Provinces of XKenya.  Additional
surveys, all involving schoolchildren, were undertaken in presumed
endemic areas of the Rift Valley and Wesbern Provinces in 1969,
(Hanegraaf et al. 1969, Hansgraaf and Taylor 1969, Hanegraaf and

MeGill, 1969).  The results are dummarised in Table 2.
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Hanegraaf and Teylor (1969) found considerable variation in goltre
frequency in three locations in the Nandli Hills (24~75 per cent)
but the overall results were similar to those of the W.H.0. team
and confirmed the desirability of iodine prophylaxis. Additional
surveye, lnvolving schoolchildren were slso underitsken in areas on
the Northern and Lastern slopes of Mount Kenya not visited by the
W.le0s tean hy Dr. Hanegrasl ond myself and the resulis are
reported in this thesis.

Although surveys of schoolchildren ave a useful method of
asseazing the prevalence snd geographical distribution of endenic
goitre there are certain dlsadvantages in this method of sampling.
Mratly, although the goitre ralte in young prepubertal children is
a move senmitive index to the Hotal) soltre rate of the population
than older pubertal children, these vates do not necessarily reflect
the goitre rate of the total population in the area. Secondly, and
more important, in the absence of compulsory educatlon in Kenya,
cases of menbal and physical abnormality related to endemic cretinlsm
are wnlikely to be found in childven attending school. Intensive
studies reguire therefore the involvement of population groups or
clugter samples of these, preferably in a house to house survey.
Horeover, if possible, some meagure of envivonmeatael lodine content
o lodine nutrition of the population should be wallable.  Community
surveys had not been performed in Kenya and no measurement of
environnental dlodine, lodine nubrition or thyroid function was
avallable.  The Ministyy of Health of Kenya decided to postpone the
introduction of ilodised salt from 1969 until 1970 to allow the
additional information to be collected. Studles of iodine metabolism
in selected communities in Kenya and in palients with simphe goltre

attending a hospidel clinle in Hairobi confirm iodine deficiency as the
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main cause of simple goitre in Kenya. These data are reported and
discugsed in this thesis, and they will bhe used in the future

evaluation of the iodised galt schome.
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Grade 1 goitre. Visible with neck extended.
Pie. 6a
Grade 2. Easily visible in normal position of head.

Piv. 6b.

Grade 3.

Pir. 6c

Large oitre.
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BUDENMEC GOTTRE TN _KWNYA

3chool Surveys: Mouat Kenya Area.

Goitwe prevalence wag assessed in 1103 children aged
5—15 years attending five schools located near Imbu, Meru and
Nanywuki. (See figure 11, page for precise locations).
Methods: Goitre prevalence was iluvestigated according to the
recommendations of Perez et al., (1960). If the lateral lobes of
the thyroid gland have a volume greater than the terminal phalanx
of the thumb of the person being exemined, the gland lg cousidered
to be enlarged. Goitre size was graded in groups 0, 1, 2 and 3,
using e eriteria established by Perez et al. (1960).
(Table 3, figures 6a, h, ©.) Iiach child ves exanined by t.0
observers and in the case of disagreement the lower goitre size was

recorded.

LABLE D
The W.H.0. (Perez) Goitre Classificalion.

Group O No goltre, but palpable enlargements up to 4«5 Himes are
included in this group.

Group 1: Palpable goitres were then 4~5 times dnlerged. Hostly
visible with the head fully extended.

Group 23 Readily visible with the head in normal position.

Group 3 Very large goitres readily visible st a congiderable

distance.
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COMMUNTI®Y SURVEYS.

Two highland end one lowland village were seleected for
intensive study. Reasons for selection lnecluded a high goitre
frequency in the schoolchildren, cooperation of the inhabitants

and local auvthoritics and accommodation for the mobile fLeam,

A preliminary achool survey revealed a very high goitre
rate of 83 per cent in 98 schoolchildren. Ebhuerv (fizsure 7 and
map on appendix page 179 )is situated in the RifE Valley Province,
75 miles North West of Nalrobi between Lake Nalvasha and Lake
Blementeita at the edge of the Bburru Forest, high in the Eburru
Hills at almost 9,000 feet altitude. There were aspproximately
150 families (approximately 900 people) mainly of the Kikuyu tribe
living in this area. All homes were visited and 699 people

exanined.

Roret/Tuluet.

A prelininary survey in schoolchildren revealed a goitre
rate of 67 per cent (Hanegraaf et al. 1969). These adjacent
villagea are situated near Kericho (figure 7 and appendixph;j78)
at an altitude of T,000 feet. One hundred snd forty homes were

visited in this densely populated arsa and 732 people were examined.

Mutitundi.

A low goitre rate (21 per cent) was found in schoolchildren
by the W.H.O. team at Machakas in the Bastern Province (Bohdal et al.
1968), Mutituni is a villare situated 10 miles north of Machakos,
40 miles east of Nairobd at an altitude of 2,000 feel (figure 7).

One hundred and ten homes in this area were visgited and 494 people

examined.




M. 8 - Apparatus used to measure uptake of radio-io ine by the
thyroid gl”ind.
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The homes were visited by a team which consisted of a
physician, health assistant and 'local man' acting as gulde and
interpretor. LGoitre mlze wes agssessed by palpation and inspection
using the international cléassification (Perez et al. 1960). AlL
available inhabitants were exemined. A note was nade on a
specially designed family card (see appendix page166) of the Ffollowings
age, sex, golbre size, duration of residence, physical or mental
abnormalities: family absentees were also recorded.

Laboratory Studiecs.

After informed consent had heen obtalned additional
laboratory studles were undertaken on subjects of both sexes as
follovd.

Roret: Fifteen men with and 9 without goitre.

Twenty seven women with and foux without goitre.
Bburru. Twenty three men with and ten without goitre.

Twenty one women with wsxd six without goitre.
Mutbituni. Four men with snd {ive withoul goltre.

Seven womén with goitre.

Investigations.

{1) Toyroidal usteke of radiow-iodine!  An oral dose of 40,uc1911

was adninistered and the thyroidal uptake was measured after 4 and

24 hours @gdng a portable collimated Geiger-Huller tube connected

to an appropriate scaler (20th Century Klectronies G 10, Pb.).

The working distance wag 30 cms. from the sternal notch and counts
from the patlent's neck were compared with those of the standard from
a phantom neck. Thyroidal upteke was expressed as a percentage of

the administered dosa.
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(2) Uzinary Iodine. Urine was collected into sterile iodine free
containers acidified, stored at 400 in a porbtable refrigerator,
transported to Nairobi aend then sgnt by alr to the Department of
Pathological Chemigtry, University of Leiden, Holland. Urlnary
iodine wasJaytiTéped by a modified chloric aclid procedure

oot Bgao bt
(Benottiﬁ196§3 and urinary creatinine by a standard method using
an suboanalyser. The 24 hour urinary excretion of lodine was
galoculated from the iodine/areatinin@ ratio uslng the eguation
(Jolin and del Rey 1965)

I (cesual sample) ue/L.
Urine I (veg/24 hr.) = eroatinine (casual sample) g/L.

x X (creatinine g/24 hr.
Urinery creatinine (g/24 hr) = X 21.0 for women
1.7 for men
(0,018 x body wei ht (Kg) sdrls
(04020 x body weight (Kz) boyss
Blood was wilthdrawn intc sterile lodine free containers and
centrifuged. The serum wag separated and atored frozen until

trangported by air to the above laborgtory For estimation of the

serum protein bound iodine (P.B.I.) by anboanalyser.
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ENDEMTIC  GOTTRIE IN  MURAL, [TANSANIA.

e ——

Mwezi (figure 9) is situated in a remote highland avea of
Vestern Tanzania, near lLake Tanganylka, 500 miles from the sea, at
an altitude of 6,000 feet. During 1964/65 some #%,000 Ruandan
refugees of the Watutsi tribe settled in Mweszl. Although originally
from Ruanda, all had spent about two years in the Congo'before moving
to Tanzania. In addition there were approximately 1,000 people of
local tribes in the settlement area. The goltre frequency was
apsessed in the Mwezl schoolchildren and the urdnary and plasma
ilodine wers measured.

Methods.

Apprbximately 5%0 children aged %5-17 years lived in the
area. Thyroid gland size was recorded in 373 who were attending
school (285 Ruandan immigrant children; 88 tloecal' children), using
the international clegsification previously described (Perez et al.
1960)« A house to house survey was not possible mainly because of
tack of time. The survey was completed during routine trips by
the FRast African PMlying Doetor Service to Mwezi.

After exzamination of the thyrold gland, urine sanples were
obtained from 100 children, &nd in 50 of these a simultanceous blood
sanpge was taken. As in sdults the iodine/creatinine ratios of
casuel urine sasmples may be used to obtain a representative index of
the urinary iodine excretion of schoolchildren under field conditions
(rollis 1964). The daily lodine excrebionmas caleulated from the
formula on page 31. Dally urinary lodine output, although wmeed as
an index of iodine intske is not equivalent to iodine intake and may
not be a vholly sccurate index of lodine nutrition. The plasma
inorganic iodine (P.I.I.) is considered by some lnvestigators to be

the most useful non~isotoplc epldemiologlceual technique for assessing
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iodine deficiency (Boyle et ale 1965). dhe P.I.I. is calculated

from the formula (Vought et al. 1963)

o X 0y 2 Jrinary I ug/100 ml x serun crestinine (ws/100 ml)
Pul.le (ug/100 wl) = 4 x Urinary orcatimine (ug/100 ml.)

Values for P.l.1. using this method corvelate closely with those
obtained using conventional isotopic methods (Harden et ale. 1965).
Serum and acidifled urine samples were refrigerated and sent by air to
the Department of Medicine, Vestera Infirmary, Glasgowv. Iodine was
estimated chemically in the urine by the chloric aeid digestion method
(vayne et al. 1964). Serum and urine crestinine were estimated by a

standard autoanalyser technigue (Technicon Instruments Limited).

CUANTILEIVE  STUDTSS 08 TODIHE METABOLISM,

In a preliminary study, thyroidal uptake of radiow=lodine
 wag measured in 18 golftrous patlents and six control subjects. The
individual values arve showm in table 4. The results shovw an
Yiodine deficlency® pattern in many of the patlents and in three of
the control subjeots.

A more detslled study of thyroid funetlon was considered

appropriate.

Meterials and Methods.

AlL subjects were Kenyans of African origin attending a
gpecial thyroid clinic at the Kenyatta Nationsl Hospitel, Hairobi.
The majority lived in {the Central Province of Kenya and were members
of the Kikuyu tribe. There were 10 males and 5% female patients
with goltre, ‘Thelr ages ranged from 15«60 years. The disgnosis

of siuple non-toxlc goitre was established by excluding thyrotoxicosis
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TADLIS 4.

4 and 48 hour Thyroidal Radiow-iodine Uptake Values (% dose) of
18 Goitrouns Patients and 6 Control Subjects.

Patients

Sex  Age  Goitre’  4hw. 48 hr.  PROIT(48 he)
it 19 b 26 49
F 17 N 30 40
] %0 D 65 68
- - - 54 64
7 40 N 21 47
I 55 N 33 58
B 39 D 27 51 0.18
w 15 b 56 78 0.16
- - - 64 68 07
ot 21 D 62 57 0.06
¥ 30 D 53 70 0.16
® 50 D 66 85
B 20 b 40 62
Iy 14 D 50 61
P 18 N 38 51 0.25
- - v 39 51 0.31
o b - 61 70 0.08
I 25 D 64 86

Hean 46 60 (P8 i

Control Subjeets.

881 Age 4 hi. 48 hir,
by 17 25 39
B 35 65 11
i 25 54 68
ol 40 22 35
® 30 18 38
» 40 36 48

#® D = Diffuse

¥ = Nodular §“~ on Palpation.
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(normal ©.B,I. value) and Hashimoto's thyroiditis (negative
thyroid antibodies). No patient with proved or suspected malignant
digeasgc of the thyroid gland wag ingiuded in the astudy. Three males
and fifteen females without goitre were also studied. They had been
referrved to the clinle with suspected thyrold disease but were
subsequently found to be euthyroid. The results from these patients
will be used as control values. All sera were tested for antibody
to thyroglobulin by a texned red blood cell haemaglutination method,
uzing Burrouzhs Wellcome reagents and a microtiter apparatus (Goldin
et ale 1967).

Methods. The patients received an oral dose of 4O/uc1j1

?311

I.

(25 mc
1314

given to those below 21 years). Thyroldal uptake of

T was measured using a Gelger-lfuller counter connected to an
appropriate sealer. This apparatus was used in the community surveys
(figure 9). Thu working distance was 30 cms. and the counts from the
patlients neck were compared with those of the standard from a phantom
neak. The radiocactivity of plasma and urine samples was measured in
a 1%u well=type seintillation counter (Echo RBlectronics Ltde)e Serum
PeBsl. and urine inorganic lodine were estimated in the Department of
Hedicine, ¥Yestern Infirmary, (laegovw by standsyrd methodss  The
theovetical and practical aspects of the metabolic studies performed
ave fully discussed by Alexander et al. (1962) and Wayne et al. (1964).

The following measurements were madeX

(1) Thyroidal radlo-iodine uptake at 24 hrs. (% dose).

(2) Phyroidal clearance of vadio-~iodine (Th. C1.) in ml./min.
(%) Plasma Inorganic Lodine (P.I.T.) inmg./100 mle

(4) Absolute Iodine Uptake (A.T.U.) by the thyroid inmg./hr.
(5) Renal clearance of iodide (in ml./min.)

Due to an error renal clearance was measured in 15 goitrous patients only.

Briefly, the Th. ¢l. was calculated by dilvidlng the increment

in the thyroidal 1911 uptake between 1 and 2% hr. by the plasma




radiocactivity at the midpoint. The P.l.1. was measured by an

jgotope dilution techuique following & tracer dose of 1311 as

131, o
Pul.I. = —i-Dioome x I upioe ,

2% urine

where
1)1$ = the wradioiodine concenifration in the plasma

or urine and

the chemical (stable) iodine concentration

in the urine.

I vrine

il

The A.X.U, was calcoulated as the product of the Pul.l. with the The Cl.

STATISTICS.

Standard deviation and standard error of the mean were
calculated on a desk computer (Olivetti Instruments) Students t
test (Bradford-Hill, 1967) was used to test significance of difference

between values.




RADLOPHYROXINE _ STUDIES.

The peripheral metabolism of thyroid hormones in endeomic

goitre has failed to attract much atbention in contrast to the general

aspects of iodine mztabolism. In almost every severe goitre endemic
there are - .ehthyroid dndividuals who have subnormal PJB.I. values.
The possiblility that alterations in the pexipheral metabolism of
thyrozine wight be responsible for maintaining the euthyroid state
in these subjects seemed possidle, There follovws sn asccounl of
radiothyroxine studles in five euthyroid goitrous subjects with
subnormal P.B.I. values.

Subjeets and Methods.

Three mole and two female patients with goltre from the
Bburru settlement were studied. AllL were clinically euthyroid
despite subnormal P.B.Ls values. Serum protein values were normal.
All had high thyrolidal radio-lodine vpiake values and low urinary
lodine valuess. The purpose of the study was explained to them and
they cooperated willingly. The studies were performed at the
Kenyatta Natlonal Hospiial, Naivobie Bach patlient received
50/u0125$ labelled thyroxine (T4) by intravenous injection. Plesma
pamples were taken at 10 minutes after injection of T4 and then
daily for 10-12 days. Total radiocactlivity of the plasma of all
samples was measured at the completion of the study in a well~type
seintillatien counter (Heho Blectronics Ltds)s Potassium
perchlorate (400 mge qe.des.) was given for 24 hours before end
throughout the study to prevent the re~utilization by the active
iodine deficient gland of lodine relessed from perilpheral hormone

degradation. The serum P.B.I. 2nd total T4 (TTQ) were measured in

samples of scerum teken on day six of the study, the midpoint, Tofal T

4
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was measured using the "letrasorb 125" Kit (Abbot Laboratories,
Chicago, I1l.) (Medical Paculty, Rotterdam, Neltherlands). The
caleuletions used were those of Sterling and Chodos (1965).
Briefly, the %wlife of T4 was ohbained grephically from the linear
component of the disappearance curve extrapolated back to zero-time.
The turnover rate (X) was computed from the +-life. The calculation

Tfor subject k. M, ig shown in the appendix, pages 191 - 173.
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TABLE 5,

Goitre in 1103 Schoolchildron in Locations around
Hount Kenya.

s, | Twer [ ogsizegwter | 5 of anttorn
Kanyuanboro 270 20 3 6 846
Runywene 75 35 0 0 4.0
Kibirichia 396 126 28 0 39
Timen 256 64 7 0 28
Qubulild 106 21 8 0 27




RESULTS,

PO T

Schood Surveys - Mount Kenya Lrea:

(figure 10, Table 5 and table on appendix page 168).

mbu Districts

e memap st e

(altitude 4,000 feet above sea level) 270 primary schoolchildren
agad 5-15 years were examnlned. ‘he overall goitre rabe wasm

8.6 per cenb.

Heru District:
In a primary school ten miles south of Meru at Runyweni
(4,000 feet) the overall goitre prevalence among 75 schoolehildren

aged H5=12 years was 4 per cent.

At Kibirichie, on the Northern slopes of Mount Kenya,
(7,000 feet) 396 children aged 5-15 years were exemineds The

overall golitre rate was almost 40 per cent in boys and girla.

In the North Jest corner of Mount Kenya at Timew (6,000
feet) 256 schoolchildéiren aged 5-15 years were examined; the
overall goitre rate wog 27 per cents 23 per ceat boyss 35 per cent
girls. At Ontulili the goitre rate was similar (28 per cent) in

106 children aged 5-15 years.
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Table 6 - Summary of all results from three communities in Kenya.

Figurel: Age and sex distribution of goitre rates found in two ureas of Kenya
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Table T: Distribution of goitres according to age and sex among the total population of
3 rural areas in Kenya (June/July 1969)
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Commund by Surveys.

A1l results are summayised in Table 6.
Goitre

Thg distribution of goltre sccording Lo sge and sex amnong
the total population of three rural areas in Kenya is showm in
Table T. Overall, high goitre rates were found in Eburru
(‘55 per cent) and in Roret (50 per cent), 4 low rate was found
in Mubituni (9.9 per cent). In Bburru and Roret the total goltre
rate in meles was approximately 40 per cent and in females 60 per
cent. Io genersl larger goitres with nodules vere found in females.
No obvious cretins, spastlics or deaf mutes vers encouwntered and
overall general nubtrdtion was fairly good, although a few cases of
overt malnutrition were encountered (Kwashiorkor). Endemic

cretinism is therefore nol present in these endemic goitre areas.

Ase_snd_Sex.
The age and s=ex distribution of goitre in Roret and Eburru

are illustrated in figure 11 (repeat of figure 2). Tho male/female

incidence rises very steeply and simultaneously until aboub the age

of 20 yeawrs vhen the male incldence declines sharply.

Urinary Todine.

The results are expressed as mean Y gtendard deviation
(table 6).
In burru: The mean dally uwrinery lodine excretion was 24.6 L 18,3 uge
In Rovet: 20.6 = 21.3.0g.

In Mubituni: 113.9 L 56.8 mg.
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Protein Bound Todine:

In Eburcn the mean value was 4.0 A 1 mge per 100 ml,
in Roret 4e1 £ 049.mg. per 100 ml.
In Mubitund 5.5 £ 1.1 mg. per 100 nl.

Six subjeets in Bburru and seven in Rovel had values of
PuoBuls less than 3.0 mgs per 100 ml.. Ho patient with overt hypow
thyroidiem was observed during the surveys. I personally re-examined
all the Eburru eubjects and £found ne ¢linical evidence of
hypothyroidisin.
In Bburru 13 pregnant subjects had & mean P.B.I. value of 5.0 & 2e2 080
per 100 ml.,
in Roret the mean P.B.I. value in 8 pregnant patients was
5.0 ks 15 ugs per 100 ml., These values are subnormal £or pregnancy.
In Mutitani the mean value of 5 pregnant patients was
8.8 & 14 mge per 100 mle, vhich is within the expected wange for

Pregnancy.

Radio~-Todine Uptakes

In Bburru the mean 4 hour uptake was 65.7 X 17«7 por cent of the
admninistered dose; at 24 hours 80 L1200 per centa.
In Roret the 4 hour upltake was 58.4 % 12.7 per cont and the 48 hour
uptake 72.9 X 1449 per cent.
In Mutitund The 4 hoﬁr uptake was 2044 L 6.7 per cent and the 24 hour
uplbake 39.6 % 9.3 per cent.

The results of the various investigations according to sex
and goitre are shown in table 8. Taspection shows ng clear difference
between goltrous and nongoitrous in values of urinary lodine, serum

PoBude or radio-iodine uptako.
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ENDEMIC  GOLTRG TN MWRAT.

Resulte,

Table 9 shows the goitve wates in the schoolchildran.
In the age group 5«11 years, goitre was present in 48 per cent
of 200 immigrant children and 67 per cent of 65 native children.
Significent thyrold enlargement was found in 66 per cent of 85
older{12~17 years)ilmmigrant children and nearly all of 23 oldew
native children. No difference in malo/femele goitre rate was
recorded, although zirls usually had lorvger (grede 2) goitres.

Mfteen glands were nodular on palpation.

TABLE 9,

Godtre rabes in Mweszd schoolchildren

RTBE Age @umbera Goitre
(years) Iixamined Rate
Ruandan Gl 1 200 485
Ruandan 12-17 85 65
Native 511 65 6%
Wative 12-17 2% 90

Total goitre rate = 208/373

= 56%.
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The individual daily ilodifte excretlon in the urine and
the plusma inorganic iodine velues (P.I.1.) arve shown in
figure 124

TUrine lLodine.

The mean dally urinary iodine exeretion was 14 & 9 (3.D.) pg.
The goitrons children had a measn valuve of 11.4 X T.age ond the none-
goltrous 19.5 X 10 ng. = these volues are significantly different
(p < 0.01) but nearly all velues are very low.

Plasma fnoreande Todine.

The mean P.I.I. value was 0.047 = 0.0% ($.D.) mg. per
100 ml. The mesn FP.1.I, value in the chlldren with goitre was
0,042 & 0.02 ugs por 100 ml. and in the nongolbrous children
0.057 mgs per 100 wl. These values are significantly different,

(P € 0.05).
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QUANTERATIVE SUUDTES OF TODTHE MEPABDLISH

The results of the six parameters studled in the conbrol
and goitrous patients are shown in table 10 and the individual
values on page: 174  in sppendix. The results are expressed as
the mesn and the standard error (&.E.) of the mean with the numbers
and the observed yange in bracketls. The standard error is notb
ideal, ag individual biologlcal values may not always follow a
normal distribution (Woobtton et al. 1951). However, other workers
have expresged thelr data in {this way and I have chosen this method
for comparison with their data, (Alexander et ale. 1962).

Gontrols.

Thyroid Radiow-fodine Uplake.

The mean velues and vange of the 2% hr. uptake
(20 % 1.6 per cent) are similar to those reporbed by others
(Wlexander et ale 1962 = 21.6 & 1.4 por cent).
Thyrold (leaxenge of Radio-fodine. (26 £ 4.7 ml. per min.)

The mean values are similar to those found by other workers.
Alexander et al. (1962) esteblished the normal vange by dnapection as
8 = 40,0 mle por min, This contained the layge majority of normal
cases and gave good separabtion of normal persons from those with hypo-
or hyperthyroidism. My conirol group consisted of patients without
goitre from the Central Province of Kenya and values ranged from
6 = 73 ml. por min. Bight of these patients were iodine deficient
at the time of study on the hasis of a low P.l.l. value
( £0.08 g per 100 mle) and three had a high thyroidel clearance
value. This would be expected in a sanple population which is likely
to contain sowme iodlne deficient subjects with no goitre. Thus, the
range of values of thyrold clearance is broader than the observed range

quoted by Alexander ot al. (1962).
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Plagme Inorganic Todine (P.I.1.) 0.18 & 0,03 mze per 100 ml.)

The mean values in the control patients are similar to
those reported by Perry and Hughes (1952) (0.17 % 0.009) and
Alexander et al. (1962) (0.19 ¥ 0.02).

Absolute Todine Untake. (1.6 X Cu2 e por Hr.)

The mean value ls similar to the value of 2,3 L o.2
found by Alexander et als (1962), 2.3 % 0.3 Zings and Perry (1952)
and 2.8 = 0.6 (Reilly and Scott et al.).

Protein Bound fodine. (5.9 T ool per 100 nl.)

The mean value ig also well within the normal ranse $f
others (Alexander et al. 1962).
PATTUNTS
Total (63)

Thyroid uptake at 24 hrst  The mean value of the 63

patients was 32 X % per cent, This value ds sdgnificantly higher

than the value of the control group (P ( 0.01).

Thyroid clearances The mean value was 76 A 18 ml. per min,

This value ls signiflecantly higher than the value of the control group.
(P<< 0.001) .

Plasmo Inoreanic fodine:  The wean value was Q. % 0,02 mg,

a0

per 100 ml.  This value is significanitly lower than the value of the
control group. (P { 0.01).

Absolute Todine Uptake: The mean value was

Be2 % 043 Mg DET BT This value 1ls significantly higher than the

velue of the control group. (P £ 0.01).
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Protein Bound JYodine: The mean value was

445 % 0.3 me. per 100 ml.  This value is significantly lover than

the value of the conbtrol group. (P ( 0.02).

Renal CUlearance of Todine: The mean value in 1% patients

W 3142 - 540 ml. per min, which is within the range found by

Alexunder ot al. {1962).

Norwal Glearance Groun. {26)

Twenty gix peblents had uptalke and clearance values vithin

the normal range guoted by Alexander et als (1962). ( (40 ml. per min.
clearance) . The mean P.1.%., volue was O.14 X 0.01 Az per 100 mi,
This value is not significantly lower than the value of the control
£T0UD. The A.T.U, and P.B.1. values were well within the normsl range,
and were not signiflcantly Jdifferent from the values of the control

ETOUP.

Hieh Cleavance Group.(37)

Thirty seven patients had high uplake and clearance values.
The mean PJl.i. value in this group was 0.07 X 0.01 2aze per 100 ml.
This value is significantly lower than the value of the control zroup.
(P ( 0.,001). The mean 4.T.U. value wags 4.6 o 0«6 mge per hour. This
value is signlficantly higher than the value of the control group.
(P 0.01). The mesn P.B.I. value was 5.6 = 0.3.ug. per 100 ml. This
value ig gignificantly lower than the value of the control group. (P4;0.01).
The high clearance group was subdivided into
a) Thirty patients with a normal P.B.T. value
b) Seven patients with a low P.B.I. value.
In subgroup (a) the mean P.I.T. value was 0.07 + 0401 g, per 100 ml. The

moan A.L.U. value wvas 5.5 L O«3 e per bre  This value is sinilicantly
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higher than the value of the control group (P 0401). The mean
PoBele value was 540 = 0419 uge. per 100 ml,
Ta subgroup (b) the thyroidal upbake and clearvance values ave very
high (table 11). The mean P,I.I1. value was 0,07 = 0,01 ug. per 100 nl.
The mean A.L.U. value was 6.8 Lo ug., per hour. This value dig at the
vpper 1imit of the noymal range. The mean P,B.T. value was
2.5 % 041 ug. per 100 ml,

Of the seven patients four were young {(14-18 yesrs of age)
with diffhse goitres, two of which had a brult. Yatient Ho. 538,
table 11, developed btracheal compression and thyroldectomy was
performed. The gland was dlffTusely enlarged and histologically
uniform parenchymatous hypevplasia was found. (figure 16 page G9).

Radio-Thyvroxine Jtudics.

The individual resulls are presented in Table 12,

Protein Bound Todinet

Values ranged from 145 - 3.0 ug. per 100 ml, with o mean

value of 2.1 ug. per 100 nl.

Total Chyroxine (2f,):

Values ranged from 2.0 - 5.0 ug. per 100 ml. The normal
range of TT4 in the laboratory in Amsberdam where the estimations were
performed is 6.8 - 14.4 uge per 100 ml,

Kinetic Studies:

There are no "normal” data for Africans. In an exbensive
review of the available literature, Rall et al. (1964) concluded that
in normal Caucasians the average T4 was 6.9 duys, extrathyroidal pool

516 ug. iodine, amount of T4 degraded daily 51.6 uge. Lodine.

Half Life of 1 () s

The values ranged from 2.9 - 8.1 days. Two aubjects had
noraal valves, and three values were within the range found in

hyperthyroidism, (subjects s, BH.W., and E.W.).
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Turnover cate (K): Values ranged from 8.6 per cent to 23 per

cents Three subjects (NW.W., S.d., and H.W. had high velues
(> 10 pox cent).

Bxtrathyroidal thyroxine pool (as mg. Todine).

Values ranged from 150 - 430 mg. for iodine and
205 -« 590 ug. for thyroxine. In two subjects, G.H. and Y.,
valuesa were at the lower limit of the normal range. The
remainder were subnormal.

Depradation Rate:  Values ranged from 22 - 52 age daily for iodine

and 31 - 87 mgs daily for thyroxine., One subject, L.N., had a
degradation rate which was normal; the value for M.¥W. ls at the
lower limit of the normal range, while the remalnder are all clearly

subnornal .
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CLINICAL, STUDILS,

Between August 1968 and Aprll 1970, 560 patients were
examined at the thyroid clinlic, Xenyatta Hational Hospital, Nairobi.
There were 550 Kenyans of African orlgin and 10 of Aslian origin.

They repyesent the majority of patlents vho attended or were admitied
to the Kenyatle National Hospital for tredtment and for investigation
of overt or suwapected thyroid disease, during this period. The clinie
was established wlth a vievw to rationalising the treatment of the very
large numbers of patients with non-toxlce goitre who presented for
treatments Increcasing mumbera of patients were being subjected to
surgery 4f the thyrold gland and it was felt by physicians and
gurgeons alike that more rigorous selechion of petients for surgery
vas desirables In time, all varieties of disease of the thyroid
gland presented at the clinic and an esbtimate of the relative
Trequency of these varlous disorders could be mede« These aspecis
are discussed further in the seclions on thyrotoxicosis and cavcinoma

of the *thyroids

The Digtrlbution of the werious disorders of the thyroid are shown

in table T (repeated beiow).

Thyroid disorders in 550 Kenyvan African Patlents seen over 18 months
2t the Kenyatta National fdospital, MNairobi,

Diffuse plultinodular Pingle Nodule |fhyrotoxicosis Kancer Flscellaneous

180 255 58 31 18 8

This section is confined to nonwtoxic goitre.
There were 493 African patients in wvhom the diagnosls of simple
fontoxic goitre was made. Two hundyed and £ifty had obvious mulii-

nodulay glands some of which were huge ( Ligure 13 a and b) .




i’« 13a . - Huge goitre

1 * 1?b. - Thyroid speoimofn w#i hin ' 1»5 kf&. from pati('nt (a) bove.



Ir. 14 a. - The sin :le thyroid nodule
Gliajcal.
v
fi » l4o« - 1IgtoXo ic.J.
1. «
I

. "d



e Gl o
Fifty eight had a single nodule on palpation (figure 14a ¢, The
renainder (180) appeared on palpation to be diffuse,
Thirty one patients had hyperthyroidiem and in 18 patients the
diagroais of thyroid carcinoma was established. The miscellaneous
group included patients with thyroglossal cysts (2), subacute
thyvolditis (2), dyshormonogenesis (3), post-operative hypothyroidism
(1)s Yo case. of spontaneous mykoﬁaema sor Hashimoto's thyroiditis
vere encountered in any indigenous African patienty occult
thyrolditis was ezeluded in over 300 African patients who had
negative tests for thyroid antibodles. Only ten Asian patients
ware reviewed during this period yet Hashimoto's thyrolditls was
diagnosed in one patient. The remainder included thyroboxicosis (2),
papillary carcinoma (1), simple goitre (6).

Age snd Sex Distribubtion of the African patients is shown in

figure 15. The large majority vere females aged 25~45 years, and
members of the XKikuyu tribe from the Bentral Province of Konya.

Goopraphical distribution 4e shown in table 1%. Pwenty five pew

cent of the patients lived in Wairobd City at the time of review.

for many this was a recent move (wlthin %6 years), Lrom the rurval
areas of the Central Province. Of the wemainder the majorlty were
resident in the Central Province at the time of review. A small
minord ty travelled very long distances from the highland endemic

goitre areas of the Rift Valley and Hestern Provinces (up to 200 mhles).
Ho patient travelled the equivalent distance from the Coast Province
and only two patients Lived in the Dastern Province where endemic

zoitre has not been found.




Flgure 15

Asa and Sex DBistribution.
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Table 13
Geoeraphical Distribution,

Location HOS. G
Noirobi City 176 3450
Central Province 260 51 o Gl
Western and Rif't Valley Province T0 144730
Bastern Crovince 2 o 165
Coast Province 0 (o7
POTAL 508 1005
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1. In almost 50 per cent of cases no specific treatment
was given. Patients with longe-standing multincodular plands in
vhom there was no evidence of pressure symploms or suspicion of
nalignancy were simply resssured. Operation vas not performed
solely for cosmebtic reasons.
2o Thyroxine. One hundred snd twenty patients with diffuse
glands on palpation and forty with multinodular glands were siven
thyroxine sodium Q.% mge daily. The majority tolerated this dose
vell, but in a few the dose .az reduced to 0.2 mg. per day Lecause
of the development of mild hyperthyroidism. The size of the
thyroid gland was assessed by palpation, before end at intervals
during treatment and recorded as

a)  unchanged

b) smeller

c) nornal s
To be classified as "gmaller" an estimated reduction of 50 per cent
in the size of the gland was required,

After at least slx months treatmentv with thyroxine the

following resulis were recorded.

Commenced treatments 120 patients with diffuse goitre

Lost to follow-up! 20 patieanls

Snallev: 55 patients

Noxrmals 25 patients. Unchanged: 20 patients.

After two to three months of treatment with thyroxine,
the tense, diffuse gland had in many cases shrunk to a swaller, slack

gland in which small nodules were palpable.
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These glands which were multinodulsr st the oubset of
treatment, showed a less coanvineing response to treatment with
thyroxine. Forty patients with multinodular geitre were given thyroxine
sodiuvm., 0f the original group of 40 patients ten were loat +o
follovw~up. Out of the 30 who remained, 10 redvced in size, butb
none returned to normal proportions. These observations indicate
that the mors widespread use of thyroxine should be encouraged,
particularly in those younger pablents with diffuse goitre.

The mean thyroid clearance value of 18 patients with
elinically diffuse goitre was 120 ml. per min. (table 14) and in

16 patients with elinically mulbinoduvlar, uswally long established

glands, 35 ml. peor min,
)2

The raesponse to treatment with thyroxine was Judged to be

gocd in 14 patients who hud}high thyroldal clearaence. (iHean value
131 ml, per min.)e In 10 patients in whom no change in goitre: gize
was vecorded the mean thyroidal cleorance was lower «~ moan %8 ml. per
min

The higtologicel apuearvences of the thyroid gland in seven

patients showed multinodular colloid groitre with fibrosis. The
mean thyroidal clearance was 21 mls per min, In two petients with
diffuse parenchymatous hyperplasia, the clearance values were 89 and
400 nle per min.

BUrgery.

Seventy nine patients were submitted to surgery (15 per

e o ol

cent of total).

Torty had multinodular glands producing pressure symptoms,
usually ftracheal compression. One of these patients developed
acute stridor during labour and had the unusual combined surgery of
a partial thyroidectomy followed immediately by a caesarean gection.

She and hor infant made an uvheventful recovery.
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TABLS 14,

2 ar

Goitre

Nos

T oy
UL IeR ¥

The Cl.
(mla per minﬁ

Diffuse goitre
Hodular goityre

Gtood response o T4
Ko Response to T4

Colloid fibrosis

Histologmical sppearances

Parenchyuatous

(18)
(16)
(14)
(10)

(7)

21

89 and 400

hyperplasia nle/min,
Bistolomy of 79 thyrold glands.

Colloid goitye 53
Benign adenomsa 20
Parenchymnatous hyperplasia 2
Probable dyshormonogenesis 1
Garelinomna 3

FOTAL “;;

e




Tuo patlents, both males, with large diffusc glands
cousing pressure collapse of the trachea, regquired surgery.

Thirty geven natients with single thyrold nodules on

glinical examination were svbmitted to surgery.

The pathologicel diagnosis of the 79 glands removed
surglically is shown in table 15. One patlent presenting with a
multinodular gelire had an wsuvspected follicular carciuoma.

Two siugle nodules were malignant on histologleal scrutloy.

Sinele thyroid nodule.

This diagnosis was made only when the remainder of the
thyroid glend could neilther be seen nor felt, and the swelling was
mohile with no evidence of pressure or displacement of neck structures.

I exumined 58 patients in whom this dlagnosis was made gn
clinical grounds. All vwere trealted inltially with 0.3 mg. of
thyroxine sodium for three months. If the nodule had not diminished
during this period and certainly 1f it bad enlarg.d, surgery was
performed.,

Bex: There were 54 femsle and 4 male pabients.
Durstion: This varied firom 1-3 yeers in the majority of patienta.

hixaminations 1In 23 cases the unodule seewed to be located in the

right lobe, 14 in the left lobe and 21 in the isthsus of the thyroid

glande
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Ten patients were lost to follow-up and 10 showed & significant
reduction in the size of the nodule following treatment with
thyrvoxine 0.% mnge daily for bthree months. JSurgery was performed
in 37 cases of "elinically rsingle! ' nodules. At surgery 19 were
aultinoduley and 18 single, a dlagnostic accuracy of only %0 per
cont {table 16).

On higtolOQiQal examination of the clivleally siagle
nodvlas, 35 were benlgn and two were mallgnant, an incidence of
carcinoma of 5.7 por cent (table 17)e Assuming that the 10 nodules
which shrunk on T4 therupy were benign, the total incidence of
malignancy in the group of 49 petients with a2 single nodule on
clinical exsmination was therefore 4.4 per cent (2/47). One was a
locallsed follicular cexcinoma and tha other a papillary carcinoma

and each wag a single nodule.

4 ind -
JABLENG,

Thyroid nodules, sincle by clinicael, surgical
and histolosicsl crileria.

Ko 2

Clindcally 57 100
Surgically 18 49

] Histolosierlly - 16 44

TABLE 1T

Pathology of 37 elinically single nodules

Rodularity
Olagsification Singlo Hultiple Total
Benign 16 19 35
Haligaant 2 0 2
Total 18 19 37

Overall Incldence of Carcinoma 5.5 per cent.
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PATHOLOGY

The Medlcal Research Laboratory, Halvobi, provides the only
histological services in Kenyas and thus recelves specimens from all
Government and Miassion Hospitals in EKenya. ALl specimens of thyrolid
tissue received at the laboratory from hospitals throughoul Xenya in
the periof 1964-69 inclusive vere veviewed. Six hundred and forty
five specimens werve weceived. Adequate {tissue was available for

microacople rewexamination together with clindeal details in 598 casas.
Digtribution of Discase.  PABLE 18

Diffuse Colloid

R CNom Carcinoma Thyrotoxi Mimcellaneo
Hyperplasia Coltre Adenoma +no y e figcellaneous

10 351 125 66 35 6

Bighty three per cent of lthyroldectomies were for non-toxic
goltre or benign adenomes 11 per cent for carcinoms and 6 por cent fow
hyperthyroidiam. The "miscellaneous" group included one Hashimoto's
thyroiditis, two subacube thyrolditis (De uuervalns), two probable
dyshormonogenetic goitres, one Riedel's thyroiditis.

All sections were ingpecbed for the pr sence of rouand cell
infiltration (lymphocytes snd pluasma cells) with almost completely
negative results in the colloid poitre and adenomatous group. Some foci
were detected in sections of papillarxy carcinoma and toxic goitre. Thisg
sapect will be discussed in mores detall in the sccti n on toxic goitre.

The femmle/male ratioc was 6/1.

Gaographical Distribution.

The majority (60 per cent) of patients lived in the Central
Province of Kenyat 20 per cent in the RLft Velley Province and 12 per
cent in Nysnma and Western Provincea: four per cent in the isastern and

Goastal Provinces.
figtology.

Ten specimens consisted almost entirely of diffuse
parenchymnatous hyperplasia in all sections studied with a minimum of

colloid material (figure 16). saerofollicular colloid goitre
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(figure 17) was a feature of most glunds examined whether diffuse
or nodular. searring fibrosis, cyst formation were consbant
features of the older longstanding case. However, in
approximately 30 per cent of casesn areas of parenchymatous
hyverplagia wore found side by side wlth macrofollicular colloid
SrEas . The pareuchymatous areas when @ncapsulafed were congldered
to be exemples of nodular parenchymatous hyperplasia and not true

adenomata, although on occasion I found the dlstinction impossible.

Yeoplastic sdenousta (benign)figure 18, were distineily demarcuated,

encapsulated lesions usually wierofollicular or "foebtal™ in type.
Hurthle cell sreas were observedbbut only three adenomata seemed

to be entirely of this variety.

Recurrent soitra.

Thyroidectony was performed on two or more cccasions in
t2 patients. Carcinoma wes Tound et the second operation in four
patients:~ two papillary and one folliculear carcinoma appearing
within two years of the initial operation and one snaplastic
carcinoma aftqr 20 years interval. Six patients underwent rapeated
SUYECTY (3«4)operations for recurrentbaimple BOLEre .

Single Nodule.

There were 105 surglcal thyroid specimens in which the
agcompanyingy olinical dlagnosis indicated the poseiblility of a single
lesion of the thyroid gland. The 105 included the 37 cases of ny

own, already described. Mhns there were 68 thyroid specluens

Ypossible single nodulea", from o variety of sources olther than the
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thyroid clinic. An snalysis of these ls showa in table 19.
At surgery only 21 proved bto be truly single (31 per cent accuracy),
and of these four were melignant and 17 benignh nodules on subseguent
histolo,dcal examinastion. (Pable 20). In the muliinodular group
1 was maliznant and 46 benign. Thus, of the original 68 nodules
presumed solitary five were melignant, an incidence of 7.8 per cent.
In my personal series of 37 cases pgolng to surgery as a dlinically
single nodule there were two cages of careinoma, an incidence of
5.5 per cent. Therefore in the surgical series as o whole
(105 cases) theve weve seven cases of thyroidal malignoancy

presenting as & sihgle nodule, an incidence of 6.6 per cent {(7/105).
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TABLE 19

Thyroid Wodules, single by Glinical,

durcical and Histological criteria

No. Vo
¢linically 68 100
Surgically 21 31
Histologleally 7 25

TABLE 20

Potholosy of 68 clinically sinegle nodules.

et £ vk Nodulard by
Classificetion Single Hultiple Total
Beni.gn 17 46 63
Malignant 4. 1 5
- Total 21 47 68
i

Overall incldence of cavclnoma 7.8 per cent.




DISCUSSION.
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It has long bheen recognised that endemic goitre and
euviromnental lodine deficiency are found especially (but not
exelusively) in arveas at high altitude distant from the sea.
Prow a geographical sfandpoint the highland plateau of Kenya,
500 - 500 miles Lfrom the sea at 3,000 - 9,000 feel above sea
lavel, is a rvegion where the presence of eudenic pgoitre might
be anbicipated. Envivonmental lodine deficiency exigsbs in
terrains subjected to erosion by Tleod and past glaciation or
voleanic activity. (Goldschmidt, 1954. Chilean Todine
Bduveationsl Durcaw, 1956). Ghose geologicsl conditions ave
found on the highland plateau of Kenye, walch is composed largely
of a broad belt of alkaline volcanic rocks axtendlng Trom Lake
Hagadi in the south to Lake Rudolf in the north, followlng the
course of the RILL Valley. hxtensive lava flows occurred bLo
the cast and west of the Rift Valley. On the fringes of the
main volcanic belts lie the three lsolated mountains of East
Africa, Hlgon, Kenya and Kilimanlare, all major cential volcances
genervated during the development of the RiLFt Valloy (figure 1 b)e
The general elevation of the plateau is 5,000 - 8,000 feet sbove
sea lovel with exbremes of 3,000 -~ 9,000 feet in the dinhabited
aTeaB The terrain is generally hilly, with erosion prominent o
many hill tops. Tt has been cstimated that about 70 per cent of
the land llies on slopes of 356 or more, especlally in the Central
Province (Bohdal et al. 1968). The rural peoples normally live
in geattered homesiteads, on tho tops or alopes of hills, surrounded
by their farms. (figure 19).

As already mentloned in the introduction, the recognition

of endemic goitre as a gignilficant public health problem in Kenye is
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a recent event. Greenwald (1949) in his comprehensive account of
goltre in Africa mekes no mention of endemic goitre in Kenya, and
Kenya is not mentioned in the W.H.0. monograph (1960) on endemic
goitre. Nevertheless in 1926, Allen recognised that "golire occurs
in the Kikuyu tribe" and ruch later, HMiller (1964), describing the

general pattern of surglcal diseases in Nairvobi declared "the

-

largest goltres come from the high counbry around Kericho and

X

Kapsabet, but Kiambu may also be an endewic area'. In many countries
endenic goitre is lwown to exist simply because the prevalence of
vigible goitre ls obvious to even theo casual observer. Sometines
when other regions of these counlbries have been congidered goitre free,
careful surveys have revealed previously unsuspecbed high goitre
fragquenay. This has proved to be true in all Latin American countries
shere nationwide surveys have been undertaken (Perez ot ale. 1960). It
seemg likely, therefore, thalt certain circumscribed areas in Kenya were
tacitly recognised as "goitre areas" but the full extent of the problem
was not appreciated until formal surveys had been undextaken and the
results published.

In Latin america, Bureguy in particular, the goitre wate
inoreases from the sea~board to the Andean Corderilla (WHevany 1969)
and in the Huon peminsula of Pupua and New Guinea, a direct
gorrelation bebween visible goitre rate and altitude has been
demonstrated (Buttfield and Hetzel 1970). In Kenya a similar
relationship between goltre and alititude is appavent, both on a
regional and local basis. The cumulative evidence of the goltre
surveys, the geograpbical distribution of patients attending the
thyroid clinic, the sources of pathological thyroid tissue and the
thyroidectomy rates in the various hospitels of Kenya (Table 21)

indicate that in Kenye endemic goitre is to be found in locations al



ZABLE 21,

Kenye Hospltal Thyrolid Operation Records (1967}

Data from Neviile and Kungu (1969

Total % of Total Operations

NATROBI (7086) 7 1.19%
HAKURU (3500) 60 14Tt
KIsuEU (3780) 12 0.3%
HMACHAKOS (1661) 11 0. 7%
NYERI (3000) 36 1e2%
HoMBASA (2926) 11 0. 450
mERU (CHOGORTA) (2250) 3 8.1%
20Tk 210
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altitudes in excess of 5,000 feet in the highlands of the Csntral
Pift Valley and dJestern Provinces. (Heville and Kungu 1969). Mo
evidence has been obtained ol the presence of endemic golitre in
the Coast, Yestern or Nyanzma Provinces, where the altitude is below
5,000 feet. There are striking varistions in goiltre incidence.
In Bburru at 9,000 feet the golitre rate lun schoolchildren was 83 per
cent: in nearby Nakuru, at 5,500 feet, the goitre rate was 30 per
cent according to the W.H.0. survey (Bohdal et al. 1968). Children
living avound 4,000 feet near Meru (Runyvene) had & 4 per ¢ent goltre
incidence, and 10 miles "up the woad" at Kibivichia (7,000 feet) the
goitre rate was 40 per cent. sSufficient community surveys have not
been performed to glve the complete pilcture of the extent and severity
of endemic goitre in Kenya. It would not bLe safc to assune thoat all
communities living at 7,000«8,000 feet have a goitre incldence
comparable to.Roret or Bburru (50 per cent). In the Central Province,
Cpoltrg rates in schoolchildren living at this altitude were around
%040 per cent, much lower than the 60«80 per cent incidence in the
children of the RLft Valley and Centiral Provinces, living at a similar
altitude. The average comnunity goitre rate in the Central Province
is probably around 20 per cent. INevertheless, a considerable
proporkion of the population of Kenya (pwosibly 50 per cent) live
between 5,000 and 9,000 feet above sea level, The avallable
evidence indicates that the overall incidence of simple goltre and
the degree of iodine deficiency arve sufficient to fully Jjustify the
prophylactic iocdised =alt programme already introduced to Kenya.

In gbhurru the goitre rate in children at school was 83
per cent snd the community rate was 51 per cent. While this
incidence is undoubtedly high (probably the highest in Kenva) there

are regliong elsewhere in troplcul Africa where much higher goltre
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rates have been recorded and where endemic cretinish oceurs. Two
well lnowan examples in neighbouring Central Africa are the Usle
endewic end the Ldjud Iegland endemic in Zalre. (Bastenle of al.
1962, Delange et al. 1968). ndemic cretinism seems to occur
only in very poor undernourished socially backward communities,
almost slways universally afflicted by goitre. 1 am fairly
certain that the combination of malunutrition and a very high goitre
rate docs not exigt in Xenya, and hence endewnic cretinism is not to
be found. Nevevtheloss despite the absence of endemic cwretiniam
the degree of handicap imposed by simple zoltre alone although hard
to define cannot be ncgligavle. Endemle cretinlsm probably
reprecsents the "tip of the iceberg", bubt data is scanty concerning
the more subble health consequences of endemic goitre. Goitrous
children have a poorver school performance than non-golirous children
(ﬁatovinovic, 1958) o Iodine supplementation appears to have had a
bensficial effect on the intellectual capacity of young Andean
schoolchildren (Hodge 1968). In a recent study trom the Himalaysn
endomic goitre arvea, (Kochupillai et sl. 1973), raised serum T.3.H.
levels were found in almost all patients studied. Hone of the
patients had clinleal evidence of hypothyroidism, Some, hovever,
had P.3.10, levels in the range found in patients with clinical
hypothyroldism due to auto-immune thyroiditis. The authors
concluded that raiged T.05.H, levels in endemic goitre indicate a
state of "mubeclinlcal hypothyroidism".

In Mutituel subjects, the goitre rabte was 9 per cent and
the mean daily ilodine exoretion was 114.-uge. This value of uvinary
iodine indicates an adequate dietary ilodine intale and would be
congidered normal almost anywhere in the world. In Jdurope, iun
non~endenic areas, variable values have been founds
Findadd, 477%g. per day (Lamborg et al. 1962)

Holland 182[ug. poer day (Terpstra and @erido (1959)



. 80 -
lasgow, Scotland, 44 « 1T71.ag. per day (ayne et al. 1964) .
In the U,3.A. vhere the use of Llodised salt is widespread, generally
higher values are founds: T2 = %43 mpe. per day (Curtis et als 1937).
Rigeze (1952) has caloulated the mean overall wednary iodine excretion
in none-endowic areas o be spproxzimately 150 mg. per day. Stanbury
ot al. (1954) considered 40 mg. por day 0 be the lower limit of the
normal rango, values lower than this being associated with & rise in
thyroidal uplake 0f radio-lodine.

In a ploneer study in Switzerland, Von Fellenberg (1926)
found daily urinary lodine excretion values ¢f 17 ape and 19 vg. in
two endemic aveas but in an area free of goltre the mean daily
excroetlion was 112 ag. These values sre very simllar to those found
in the community studies in Kenye, vige, Tburru 24 pg. per day,

Roret 20 ag. ver day, Hubtltunid 114 apg. per day. in severe goitre
areas urinary ilodine values are usually below 25 ag. per day and
values below 10 mg. per day are commonplace. JFor example, ia the
hyporendenic area in the Uele the wmean value for urinasry lodine was
18 mg. per day (de Visscher et al. 1961) and in Hew Cuinea 12 jg. per
doy (Buttfield eb al. 1366).

In Futitunl subjects, radio-iodine uptake values were
within the generally accepted normal range. Mueh higher velues vers
found in bburru aad Roret subjects. Thyreoidal avidity for ilodine in
iodine deficlency states is reflected in the higher than nommal uptake
values of radio-iodine uwgually found in subjects living in endemic
lodine deficient areas. Wotabnle studies include those in Argentina,
Stanbury ot al. (1954): Manland, Lamberg el ale. (1962)s Venemuela,
Roche et al. {1957): Uele, De Viescher eb sl. (1961): Idjwi Island,
Delange et ale (1968): New Guinea, Choufoer et al. (196%)¢ Creece,

Malemos ot al. (1966h: Ilimalsyas, Romalingaswomi et ale. (1961).
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Mean Radio-iodine uptake values for Eburru, Roret and
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As predicted, the serum thyroid stimulsting hormone
(PouiWH,) level is raised in cndemic poitre in man. (Buttfield et
al. 1966: Adams et al. 1968: Delange et al. 1971t Kochupillai et
ale 1973) Correctlon of the iodine defleciency in endewmic goitre
subjects restores T.5.H. levels to normal and the raised radio~
ioddne uptouke and goitre prevalence fall.. (Buttfield et al. 1966).
Sinilar observations have been made in exporimental goibre in animals
(5tuder and Creer 1968). Thuz, the classgical hypothesis that the
adaptation to lodine deflclency is accomplished by an increased
secretion of T.5.H. has now been amply confirmed. The hypepe
stimulution is vresponsible for lncrveased thyvoidal avidity {or iodine,
sg a result of vhich the gland accumulates a normal smount of stable
iodide deapite dietary ilodine deficiency (Vayne et al. 1964p Degrossi

)

et als 1969 Ialamos et al. 196@@. This phenomenon is reflected in
the increasced sccummulation of radio-iodine so characteristic of
endenic goitrs, referred to above and observed in Kenya. (Ffigure 19).

In Mutituni subjects the mean serum P.d.l. values were normal.
Lover P.B.1. values vere recorded in subjects in the endemic areas.
Similor observebions have been recorded in mogl severes gollbre endenicsa,
partioularly Uele (de Visscher et al. 1961), West Neow Guinea (Choufoer
ot al. 196:5), Bast New Cuinea (Buttficld et als, 1966).  In all of
these regions, including EBbureru and Roret in Kenya, there were goltrous
individuals with subnormal serum P.B.I. levels who by all conventional
clinicsl oriteria were euthyroid. An attempt was made to gain
additionel insight into this intrigulng problem by studying the
peyipheral meltabolism of thyroxine (T4) in five Zburru subjects who
were clindcally cubhyroid despite s subnernal serum P.B.Y. value.
All mubjects had low opr very low extratnyroidal poola of thyroxine

(T4). In two elderly subjects the tuwnover rates of T4 vers normal
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and thus the dailly degradation rabes were very low. In the three
younger subjects the extrathyroidal pools were also low, bub
increased turnover rates of T4 vere recorvded and the daily
degradation of ‘l'4 wag ralsed bo values approaching normal. The
incresged turnover rate of T4 appeared to compensate Lor the
reduced extrathyroldal pool of T4 and may account for the Fact
that these subjects appear to catabolise an amount of thyroxine
greater thewn would be expected from the level of serum P.3B.7T, and
oo Yhen lov serun P.B.,T. values are accompanied by overl

hyvothyroidism the half life of T4 s dnveriably prolonged

(9.7 aays), the turnover rate reduvced (7.5 por cent per day),

hence the total amount of T4 catabolised daily is also uniformly
reduced (266 mg.) (Sterling and Chodos, 1956). The reverse is true
in hyperthyroldiam.

There is no evidence to suggest that a high environmental
temperature increases the peripheral motabolism of thyroid hormones.
(Freinkel and Lewis 1957: Kessenaar et al. 1959).,  Reduced thyroid
activity and thyroxine lurnover rates have been reported in normal
Jamaicans (Harland sgt als 1971:  Cobb.at al. 1970) and in most
nemmalian specles exposed to hot conditions for prolonged periods.
(Collins and Veiner 1968). Beckers et al. (1963) in Uele and
Barcelatto et ale. (1967) in Pedregrosa, Uhile, also found an

increased burnover of T, in endemic goillre subjects. Tandbtially

4
Beckers et ale (1963) could offer no explanation for thelr findings.
Later, however, Beckers (1969) attributes the increased turnover
rotes to a reduction of the thyroxine binding pre-albumen (T.3.PeA.)
which has soen roported in the inhablbants of the Uele cndemic.

(Van den Schrieck et al. 1965). It theory & fall in serum T.3.7.A,

should be accompanied by a rise in serum free thyroxine (Surks and
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Oppenheimer, 1964). Simultaneous measurement of T.B.P.A. and
thyroxine-binding globulin (T.B.C.), serum free and total thyroxine
might help to resovlve this lssue.

In contrast to my findings, Koutras et ale. (1970) found
reducead T4 turnover in endemle golitre subjects in Grecce. However,
in this study, thyrold scbivity was not tlocked by perchlorate, the
subjects studled did not have subnormal P,B.L. values and probably
had a less scovere degree of lodine deficiency than the Kenya subjects.
Both Beckers abt al. (1963) and Koutras et al., (1970) nowever, have
found an acceslerated turnover of tri-lodothyronine (Tg) in theiy
subjects with endemic goltre, ilumplying an increased secrelion of T3
by the thyroid. Increasged serum T3 levels have been ound in
endemde goltre subjocts recently in the linelayan goitre belt,
(Xochupillai et ale 1973), and after iodine deprivation in the rat
(Graer ot ale 1968). Horeover euthyroid subjects with low serum T4
levels following radio-iodine treatment have normal or raised serum
T3 levels (Sterling et al. 1969), Lt may be, therefore, that an
incroased secrotilon of T3 ig the most inmporbtant component of thyroid
secretion in endemic goltre, and would appear to represent an
important and possibly essentlal stbep in the bilological adaptation
to lodine deficiencys. It is hovever possible that the increased
serun Level of Tﬁ ig the vesult of increased peripheral conversion
of T4 to TB and not solely the result of an increased secretlon by
the thyroids Y¥n either case an acceleration in the turnover of T4
should ensure o more efficlent utilisation of available iodine and
be, in part, responsible for the absence of clinical hypothyroidism
4n many subjects with endemic goltre who have low gerum T4 levels.

The provalience ol endemic goltre in the highland provinces

of Kenya undoubledly accounts for the large numbers of palients who

present to the Kenyatta Nationzl Hospital, Nairobi, for treatment of
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estahlished non-toxic goitre. Comuunity studles had not been
performed in the Centxal Province and thus thoe opportunity was taken
to study thyreoid function in patients from the Central Province who
atlended the thyroid c¢linic. The studies were restricted to those
vith moderate thyroid eanlargement,as thyroidal uptake measurements
sy not be wholly sccurate when a goltre ls very large, snd to patients
who had travelled from home te hospltel on the day of study in order
to eliminabe any acute changes in the plasma inorganic lodine (P.I.1.)
concentration due to : local.. variations dn dietary lodine contenb.

in a pilot study the majority of patients and some of the
control subjects had high thyroidal radio~icdine upbake values
sugseasting icdine deficiency as the cause of goitre. The detailed
quantitative studies coufirmed iodine deficiency in the goitious group
as a wholes The mean P.L.0. value in the goltrous group was
Ol uge por 100 ml. compared to a mean value of 0.18 mge per 100 ml.
in the control subjeclts. Normal values for P.l.l. vary from country
to counbry, and reglion to region. Yalues are generally higher 1in
Horth America where iodlsed salt is in wide use (avound 0.5 e per
100 mle) (Reilly et al. 1958: Wagner et als 1961) than in iurope
whers values from 0«14 to 0.3 ng. per 100 ml. have been recordeds
(Malamos et ale 1966y Wayne ot al. 1964: Crelg et al. 1967:
Bockers 1962) . It has been suggested that a value of below
0s08 ags per 100 ml. should be consldered as evidence of lodine
deficiency (Wayne et al. 1964). In somo endemic areas very Llow
Pelsls Xoevels have been reported; 0.04 ag. per 100 nl. Uesle,
(De Visscher et al. 1961) and in Darfur Province in the sudan (Kembal
et ale 1968). In the West of Scotland patients attending hospital
with simple goltre had P.i.X. values renging from 0.01 - 0435 wge por

>

100 mle (mean 0.08) {Wayne ot al. 1964). In the present study, the
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group with high thyroidal clearance values were more clearly iodine
deficient (mean P.I.I. 0.07.ag. per 100 mle.) than the group with
normal, thyroidal alearance values (mean PeL.T. 0e14 uz. per 100 mle).
Some individuals with normal thyroidal clesrance values were iodine
deficient on the basis of a low PuJl.T. level, bul many were not
lodine deflelent alt the bime of astuwdye. It 1s possible that past
iodine deflclency mey have been respongible for enlargement of the
thyroid gland, which had persisted even after the iodine deficiency
an Jonger existed. There was no evidence in this study, in a
limited number of obsermations, of an increased uyinary loss of
iodine, which hag been suggested as a cause of lodine deficlency.
(Casgano et al. 1961).

The range of Po.l.1. values in the control group was wide.
seven of the 18 subjects had P.I.T. values below 0.08 ug. per
100 mle and in phree the thyrold clearance was high.® Clearly in
gomme Individuals an jodine deficlency state doss not always produce
enlorgement of the thyroid gland or even a compensatory increase in
activitye. Roche (1959), Choufoer et ale. (1963) and Delange el al.
(1968) have described very high thyproid uphake in the abzence of-
endeinic goitre among populations affected by severe iodine deficiency,
indicating that the human thyrold is capable of adapting ibsell
adenustely to a severe lodine deficiency without significantly
inereasing in size. In many endenlce goltre areas a reeuryring
guestion has been why only a proportion of indlviduals develop
zoibre,  Those with goitre may be alightly wove lodine deficient
(:.alamos et al. 1966b) or they may not (Choufoer et al. 1963) butb
most workers conclude that in aveas vhe. e lodine deficlency is
endemic, factors other than ilodine deficiency may be invelved in
soitibogenesis. . (Stanbury et al. 1954, Wayne et al. 1964, lialamos

et al. 1967, Koutras 1972). In subjects living in the endemic
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Todine deficient sreas in Kenys there was no clesr difference in
the urisary iodine excrebion, thyroidal uptioke of radio-iodine
or serum .30, values betwesen those with and those withoult soditre.
It seems likely that the developmeunt of goitre in an individual nay
be the result of faillure to adaph to Llodine deficiency rather than
guantatative differences in iodine intake.

It is, therefore, of interest that in the study ol patisnts
attending the thyvroid clinle, in additicn %o moderate ilodine deficiency,
an apparent defect in the thyroidal uvtilisetion of jodine was observed
in those poatients with goitre. Llthoush the goitrous had lower P.L.T.
valunes than the o ntrols, because of the greatly inereamed thyroidal
clearance they had o sippificontly higher absolute iodine uptoke
(Ael.Us)s lorveover, despite the higher A.T.U. seruwn P,B.l. valuos
wvere lower in the goitrous. The combination of a high or high
normal A.I.J. and low or low normal P.B.I. value denotesn a defect
in the utilisation of ilodine by the thyrold gland, without of course,

indicating alt whet stage in hormone synthesis the defect occurred or

s

how it wos causged. Arnn "iodine wiilisstion" index has been deviged
by Xoutras et al. (196U) to express numericolly the disgocistion
between the guantity of iodine taken up by the thyroid gland and the
amount of hormone produced. The index is the ratio of Peb.L./A.L.U.
and in their normal cases lay betveen 1 - 8.0, In the present study
(table 9) volues for the index were roughly simllar (range 1.2 = 10,
mean 4.9) in the control group. The mean index dn the goitrous
oroup wes Lower (242), even in those with nowmel clesrance values
(3.4)s  In the group with bigh clearance vulues the utilisation index
was low at 2.2  and very low values {meun 0.G6) were found in the
gsroup with high clearance and low P.B.1. values. There are a nuuber

of possible causes of the defective ubtilisation oi idodine observed in
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this study.

(1) Dyshormonogenesils. Velues of the ubilisation index in the

subgroup with high clearance and low P.B.I. values were within the
vanie of values found in specific defects of thyroid hormone
syntheais (dyshormonogenesis) -~ (Kombras ot al. 1960). Some
palbiconts masy have had a specific heveditary defect but such
jndlviduals ave often hypothyroid and in the Caucasian race at
Jleast, account for a very small proportion of the non-toxic goitre
population. (HeGirr 1960).

(2¥ Autowimmune thyroiditis. Metabolic defects leading to faulty

utilisation of iodine have been described in auwto-dumune thyroiditis
(Buchanan et ale 1961)s  In this study, occult thyroiditis was
exeluded as only one serum sample from 6% pabtients gave a lov
positive titre of entibody to thyroslobulin.

(3) Beckers (1969) has proposed that the defect dih the utilisation of
iodine in noa-foxic goitre may simply be a manifestation of
degenerative changes of & chronically enlarged collold goltro.

This explanation is walikely in this study in which the most

clear cul abnormalities were observed in young petients with a
diffusely enlarged gland. Howeover, the histological appearance

of two glands examined showed a diffuge hyperplasia with almout no
golloid (figure 16, page 69) similar Lo that Ffound in endemic

soitre subjects in the Himalayes (Roy et al. 1964) and in New
Guinea {Puttfield and Hetzel 1969).

(4) Hinor defects in Thyroid Hormone ovnthesis. This problem has

heen studied in depth in the endenic goitre avess of Greece.
Althouph no single speciflic abnormalitvy was detected, Koutras
(1972) congiders bhat the . goltrous lodine deficient gland may have

an inferdor capacity for trapping and handling lodine and mentions

evidence to gupport this view, incluing mild defects in hormone
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synthesis, (Mazlanos et al. 1967) und the escape of non-hormonsl
jodide (fraang et al. 1963).
In the present study the defeet in thyroid hormons
synthegin was more clear cut ond severe than in the Ureek study.
This muy sinply be due to selection of cases, the thyroid clinie

attracting patients with larger goltres and hence possibly more
gevere ammormailities., However, in a sbudy similsr to the present
atudy, Alexander et al. (1963) found no evidence of defect
utilisation of iodine in patients with simple goitre due to iodiane
deficlency in Glasgow.

5. Goitrogens. Quantitative studies of iodine metabolism have not
been wndertsken in endemic goltre arcas where dietavy goltrogens
bave been implicated, thum comparative data is lacking. Goitrogené
usuelly effectively reduce the uptalke of radio-Llodine by the thyroid
gland. Alexander et ale. (1963) hovever, have described a potient
with goltre due to resorcinol in whom the A.I.U. was high normal
and the serum P.B.I. low, an acquired dyshormonogenesis, and simil.r
to the findings in the present study. A unidentified golltrogen,
therefore, hight be responsible for the defective ubtilisation of
lodine observed in Xenya subjects with nonetoxric goiltre.

Dietary surveys have shown that in Kenya in genersl and
in the Kilkuyu triove in particular there is & very high consuaption
ol roodstuffs (cabbage, splaach, kale) which may contain active
roitrosens {Greer and Ashwood, 1948).,  Cooking, the common practice
in Kenya, prevents the formation of goitwrin from progoitrin, a
gubstance present in the turnipy fanily. Hillwborne goltrogens
are unlikely candidates in Xeuya where milkt coasumption is low, (Peltola 1969).
Cassava, bthe likely source of a goitrogen in Nigeria (lkpechi 1967)

and Tdjwi Island (Delange et al. 1969) is consumed only sporadically
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by the Kilkuyu in Kenya (Bohdal el al. 1968). Green ¥egetables

(cabbege, kale) ere staples in the Kikuyu diet, howsver, and may
b o source of goltrogen, sufficlient in guantity to induce or
aggrovabte goitre in the presence of iodine deficiency.  Another
poasibility is Lluoride which has implicated as a goltrogen in
aspociation with iodine deficiency (Wilson 1941: Day and Powell-
Jackson 1972).  Deatal fluorosis is endemic in Kenya and its
digtribution parallels, approzimately, the distribution of
endenic goitre (Bohdal et al. 1968). Meoretically {luomide
should have & perchlorate~iile action asad cauvse o reduced thyroidsl
uptake of iodine. However, &tde and Podeba (1960} have found that
fluoride in rabs, inbibits the coupling of lodo-tyrosines to T3 snd,
T4 producing in effect ar acquired dyshormonogencals.
the

Nevertheless, iodine im/indispensible milneral nutrient and
although the srgument that [luoride muy act 2s a possible goitrogen
in association with lodine deficiency is atlractive and interesting,
it does not affect the practical solubtion that the most effective
mathod of preventing endemic goitre im to provide an adeguate daily
supply of dodine fo all mewbers of the community.  abolition of
iodine deficiency neavliy slways reverses the effects of other
factors wilch, working in consevf with dodine deficiency, may provoke
the emergence ol endemic goitre (Delange et sl. 1969: Clements et
al, 1970).

The most popular, practlcable and effective method of
providing supplenentary iodine ig the lodisetion of domestic saltb,
a measure which was introduced to Xenya in 1970, Reinforced by
low and introduced fn a nationwide basls, the method should prove
guceessful, provided that the fortiiied sealt reaches the populstions

at risk and thut sufficient amounts are consumed re.ularly.
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Preliminary follow-up studies in Kenya in 1973 have shown a
reduction in the incidence of visible goitre. (Henegraaf 1973)
Should goitre prophylaxis with jodine appear bto bhe unsueccessful,
before attributing the residual goitre o the effects of other
enviproumental ageunts, such as diebary goitrogens or fluvoride,
efforts should be divected at ensuring the delivery of adeqguale
supplics of iodine to the alffected populations, if necessary hy
the injection of ilodiged oil, weed oo successfully in New Guines
(Puttfield and Hetzel 1969) and in Tdjwl Island (Delange ot al.

1569) .
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BEDEMTG  COLTRE  IN  HErT, Ganianta,

Prolli (19%3) mentioned the existence of endewic goitre
in the "wountainous regions" of Tanganyika" when writin. on the
oceurrvence of endemic soitre avound Lake Kivu and in Ruanda and
Buruddi. It ia likely that he was referring to the mountains of
Horth West Tanzania immediately adjoining and bopographically
sinilar o Burundi. The Hwezi mountain renge lies about 100 miles
to the south of the Burundi/Tanzanian border, the intervening
tevritory being {lat and low Lying. Al present MHwezl ds sparcely
populated altheu h tho influx of refugees from Ruande 1n the 1960s
and nmore recent (1969) population movements of indi:enous Tanzanians
(2,000 Chaga people Trom Arusha) have considerably boosted the total
population.

The goltre rate in the mchoolehlldren was high «~ 56 per cent.
Phe hishest lncidseoce 7 per cent) was recorded in the children of
local tribes (Mbende) «~ most of whom were prepubertal. ALL children
were exposed o the same envivenmental conditions and consumed a
similar diets  The MHbende childroen were not more iodine deficlent.than
the Ruandan children and the difference in the goltre rate ig probably
a manifeatation of duralion of exposure to the ioding dleficiency which
vag confirmed by the low excretion of stable ioding in the urine and
the low P.I.L., values, The mean value of 14 ng. par 24 hours for
wirinary ilodine is low compared to 50 ag. por 24 hours in New York
sehoolehildren (Follis 1964) nnd 40az. per 24 hours in healthy Hadrid
children (Jolin and Sscobar del Rey 1965). Iodine excretion velues
of legs than 10 ag. per 24 hours were recorded in 50 per cent of the
goltrous children and 2% per cent of the nongoitvous children
indicating severe iodine deficiency. Hormal values for P.IL.I. have

not been recorded in children. Presunably they are similar to adult
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A hyi>othyiroid 16 year old male, local tribe
K=*tl settlement.

He was the a«me height
6 ye”r cl Msister.

in the
(3 ft. 7 IriH.) as his
He dl- not atten school.
1.4Ai per 100 ml.,

gJer\.uf . .B.I. v;.lue
cholesterol 350a1<¢. per 100 ml., skull x-rt.y -
norr il pituitary fossa; hips - epiphyseal dyspl*iisia.

(wbendo) 1lvin/:
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values and hence the mean value of 0.0% uvg. per 100 ml. indicates
iodine deficiency., Although the goitrous were apparently more
iodine deficient than the nongoitrous the difference is not grest
and many of those withouit goitre were ilodine deficient. As already
deseribed, the development of goitre in an individual may be the
result of failure to adapt to iodine deficiency yather than or in
addition to guantitative differences in lodine intake.

Despite tho fact that the lmmigrants from Rusnda spontaneous-—
ly beoame awsre of goitre about two years after thelr syvival in Hweszi,
it dla poasible that thoy entered Mweszi with & significant goltre
frequency. sndemic geitre has heen repovted from Ruanda and adjoining
areas of the Congo where wmany of the lmmigrants lived before moving into
Panzania. (Demayer and Vanderborgsht 1953, Delannoy and Claeys 1957).

Infortunately due to lack of bime a community survey was
not conducted. As an alternative 58 adults (30 males, 28 females)
were examined st sight tewting eclinle at the loesl hospital. Fwenty
five had a goitre (25/58 = 43 per cent). At an antenatal clinic
14/16 women hud a grade 2 goitre and many easily visible (grade 2 and
3) goitres were observed in adults viewed casually in the villages.
(fipgure 20). Megure 218 shows a dwarfed hypothyroid oy, a probable
vietim of envirommental iodine deficiency.

In view of the isolation of Hwezi, the relatively small
populetion at pregent and the need for iodine supplementation, the
injection of iodised oil would seem to be the mogl appropriate method
of providing ilodine. Unfortunately so far this scheme has not

proceeded heyond the proposal stage.
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tanascmnent and Treatment of latablished Goitres

Lofiine.  Todine plays a wvelatively small part in the treabment of

the established goitroe. In its carly stages the diffuse hyperplastic
gland, avid for iodine, will revert to normal size during the
adwlnigtration of 150 ~500 mpz. of potassium ilodide, or iodate, doily.
(Yerimshaw et al 1953, Wayneet al 1964). Iugol's iodine, containing

300 pg. or more of fodine per drop should not be used as there is a
rigk of precipitating hyperthyroidign (Jod~Basedow:- disease), causing
the goitre to enlarge or in sengitive individuvals inducing drug
recctions (lodism) (Laroche and Hirsch 1960), The established colloid
and aodular goitre will not respond to iodine.

Thyroid horaons. The administretion of thyroid hormone {(as thyroxine
N 9

thyroid extrect, or tri-iodo thyronine) is = more effective treatment

£

of simple non-boxic goltre. This trestment was umed ia Buvope during
the latter half of the last century (Reinhold 1894), but seemg to have
been neglecbed until Greer and Astwood (1953) revived inberest in a
report of the treatment of 50 patients. They observed complete
regreossion in 40 per cent, partial regression in %5 per ceunt and in

24 per cent of cases there was no changes In the present series of
120 patients with diffuse golitre, encouraging but less dranatic results
vere acliieved, with 0.3 or 0.2 gg. of thyroxine dailyy 25 per cent of
soltres disappeared, 40 per cent showed partisl regression and no
change was observed in 3% per cent of cases, A better cliniecal
vesponge to T4 was observed in cases vhere thywroldal clearonce was
Lighse  The thyroidal glesrance walues of those who did not respond

to 14 werce lower and the histologicul structure in those with normal
clearance values was generally of o molatively inert colloid goitre.
Wayne et al. (1964) and Gordan et al. (1961) have confirmed the place

of thyroxine or twi-iodothyronine in the treatment of diffuse non-toxic
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goltre. I am gure the successful uvse of thyrowine contributed in
part to the overall low thyroldectomy rate in the group of non~toxic

patientes. Its use

o

should be encourasged in developiag countries
siere facllitles for thyroid surgery may be limlted, anil also in
those with recurrvent poitre, vhen wmalignency has been excluded.

when the oltre is long standio, and nodular, :igld fibrous tissue,
cyst Lormation and caleification usually provents goltre regressilon.
Hevertheless, signliicont reduection in gland size may be achleved in
a small proporitlon, perticalarly in the younger pabient in whom the
fnodules! are composed of perenchymatous bhypernlestic tissoue. The
dosage employed should be that which completely suppresses
thyrotrophin (T.3.1.) secretion by the pitultary and is usually in
the renga of 043 « Osd mge thyvowine sodium per day. Some patlents
may experience thyrotoxlc symptoms n@cemmitating a reduction in
A0BOZD ¢ Response is unesuwally apparent within 3-0 months and therapy
ghould be contiauved probably for an indeficite period ox until iodine
prophylexis is lnstituted. Compression is uncommon in diffuse simple
~oltre and surglcal intervention is rarely indlcaled. hkeassurance
alone is all that is vequirved for many patients.

Goneral comments on the surglcal breatment of thyroid disease.

The indications for surgical treatment in thyroid disease
ere fairly preeisc. The suceess of breatment depends upon careful
agsesament ol the pathologlceal leslon present and upon the facilitiesn
available Tor both medicsl and svrgical therapy.  The likelihood of
a careful follow-up being possible also has & bearing on treatment in
the context of a developing comnbzy. The indications moy be

classified wnder three main headinggie
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Fir. 22. - Post operative hypothyroidism and hypoparathyroidism
in a 16 year old female. Thyroidectomy performed
for simple goitre.
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(i) Non=-toxlce xoitre producing or likely to produce
pressure gynptoms.

Poxde xoltre.

o N
v
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Hon-toxic goltre which way be malisnant.

Thyroidectomy should only be performed when it can be done
udor reasonably good conditions. ' This means good anaesthesic
(either local or geneval uith intubaticn), good Lighting, facilities
for blood transfusion end fomiliaridy with the conditions likely to

be met. Under these cireumstonces the resulls may be poody vhere
these conditions arc not met, the results can be appslline (fhoure 22).

Non~toxic moitre produclne or likelv to nroduce pressure Svipbomns.

In Africon countries this is the commonest indication. It
iz dovbtful whether thyroidectomy should cver be carried out for
coosmetic reasony alone when the patient cuannot be carefully followed
or where expert medicnl care cannot be guarambteed during the vest of
the patient's Life. Hyvothyroidism and parvathyroid laosufficicncy
wey arise months orx years following surgery and failure to detect this
may lead to chronmic ill-healtb.

(ompx ion or deviation of the trachea may couse vesplvatory
obgtruction.  When it wlll occur ig unpredictable but the lale wecks
of pregnancy may be hazsrdous. Sudden painful lnerease in size of
gueh o gland is probably due {fo degeneration in a nodule with bleeding
into the neerotic area.

Lalisnoncy.

The wvelationship beiieen non-toxice goibre and the development
of carcinoma has probably been exapger.ted in the past. (Sokal 1959).
TLOAETQO incidence of malignant change in nonetoxic goitre is low and
may woll be no grester than the lanecidence in glonds of normal size.

(1iller 1955, Ceile 1956). In ¥enya, where thyroid carcinoma is
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gomparatively rare and wmultinodilar goltre very comwon, the policy
advocated by some "authorities™ in the U.d.4. (Cole et al. 1949,
Cope el al, 1949, and Sloan . 1950), namely removal of a
nultinodular goitre as o prophyluctic measure againat thyroid
cancer is certainly not Justified. This ds a medieslly impractical
and economically uusound approach bto the problem of thywroid
careinoma.  In a leading article (Lancet July 14 1973 p. 82)
the not uwnreasonable susgoestion le made that o "suspicious™ noduler
coltyre should be wvemoved lest it be malignant. that congtitutes a
"suspicloug” nodular goitre, only careful clinicnl assessment in the
individual cage will declde. Hodularity alone, particularly in an

endenic area, is not ¢

o

sufficient indication for surgery, unless
accompanied by increasing size, local pressure sympbowms or lymph

node enlargement. Reglonal lymphadencopathy ig common in Haghimoto's
thyroiditis, but ithis condition is exceedingly rare in Kenya. A
painful goitre is rarely malignant, but a single nodule may be
ro,;arded with suspicion oven in Kenya.

The Zinele Hodule.

In meny putlents caveful palpation reveals only a single
thyreoid nodule. The nodule is often a large cyst in a gland where
other cysts arve present but impalpable. Tifby per cent in my
personal. series and almost 70 per cent in the retrospective analysis
of pathological naterial Tell into this categoryy a low diagnostic
agceuracy bub expected in un endemic ares, snd similar to the
experience of others (Miller 1995, Leichty et al. 1965, Kambal 1969).
The nodule may be a single cyst or a benlgn adenoma but it mey also
be g carcinoma and for this reason requires careful scrutiny, even
in an endemic goitre area. In ny personal serieg of 48 cases, two

malignent nodules were cncountersd, an incidence of 4 per cent.
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However, thyroxine eliminated 10 nodules, and the apparent incidence
of malignaney rose 4o 5.5 per cent (2/38). ‘he incidence of
nalignancy in the retrospective pothologicel series was a little
higher at T.8 per cent. Tiese flgures appoar to confirm the
sinioter reputation of the single nodule, mansgement of which hag
always been controversial, mainly becsuse of the wide vardation in
the reported incidence of wallgnancy, from 1 per cent (sokal 1959,
Kawbal 1969) to 1245 per ceat (Taylor 1969), 24 per cent (Knowlson,
1971) and %% per cent (Peplmutter and sloter, 1956). It ia now
believed that many differentiated thyrolid carcinomas grow slowly and
these nodules are mallgnant from luception.

The questlon to be asked is this. Should every

individual presenting with single thyroid nedule be advised to have

]
o2

it removed surgicaliy? 1 would advise any patient from o non-endesic
ayen in Henya, e.ge Coust, Kastern or Nyanza Province to have surgery.
T the poatient is from & known endemic area, then three months'

Al

trpatment with thyroxine should be the iniliel atep: if no diminution
in pland size dg observed then the nodule , iis capsvle and o porbion
gurrounding gland should be removed. The distidbution of lodised
salt should, in time, substantially reduce the prevalence of simple
godtre in Kenya. when this hueppens it may be deasirable to alter
these recommendations in favour of surgieal and histological
inﬁ%ection of all single nodules.
Lotholosy.

As expected, simple non~toxic goltre was the most common
pathologleal entity. In surope, toxic goitre dominatos swrgical
series (Keanedy 1970). In the U.o.4. however, more widespread use

off radlo~iodine has reduced markedly thoe thyroidectonmy rate for toxie

goitre. (3an Fellipo 1973). In six years, only %5 toxic poitres from
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Africen patients were received at the Central CGovernment Laboratoxy
in Kenya confirming the rerity of this condiidon in the ludigenous
African.

The histological appearances of the simple nonetoxic goitre
was in general uaremarkable, apart from the prevalence of
parenchymatous hyperplasia which was extensive in many glonds and
apparently complete in a few. Hopine (1928) has outlined the
structural changes which occur in thoe huwnan $hyroid gland in the
presence of lodine deficlency. He considered that the initial
phase of diffTuse hypewrplasia was usuclly followed by colloid
digtension and a reduction in the areons of focal hyperplasiae
Fluctuations in dietsry intake of iodine and the variable demands
for thyroid hommone result in repebtlition of this cyele of hyperplasia
and involubion with uvltimately the formation of o multinodular cystic
colloid goitres This is o permanent structure and may cavse sympioms.
The majority of glande in sur-ical series of non-ltoxic goitre ave ususlly
&f this type (De Smet 1960); bubt where soitre is proevalent,
parenchymatous hyperplasia and coupacl cellular nodules are common.
(Wolsh and Correm 1960). MeCarrison (1927) recognised'parenchymatous
cndemic goltre” as the clessical type b0 be found in arveas of high
endenicity, such as the Himalayas end the Alpsy  the "diffuse colloid
typa® ocourred more commonly ln areas of lower endemicity and &lso in
non~endenic areas. NHevertheless, some controversy still surrounds
the nutural hizboxy of the structural changes which occur in the
thyroid gland in endeomic goltre. De smet (1960) considers that the
hyperplastic changes cannot contianve indefinitely end Hazard (1958)
statos that diffuse endemic goitres =re uwsually of the collold type.
Intense hyperplasia and no colloid have recently been shoun to be a

constant festure of the enlarged thyroid slands of peoples of all ages
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iﬁTSGVQre endemic iodine deficient area . (Roy ef al. 1964). The
nrovalence of envirommentsl iodine deficiency in cerbtain reglons in
Kenya io reflected in the prevaelencoe of hyperplastic changes in the
thyroid tissue of the glands removed surglcally.

The incldence of focal thyroiditis in all groups was very
low and paralleled the very low incidence of gerum thyroid antibodies
in the clinie patientig. Similarly the rarity of Hashimoto's
tiryroiditie reflects the rardly of this condition in clinical
practice in the indigencus Lfrviecsn, Slwdler findings have beon
recorded in surgical series from eluewhere in ifrica. (De Smet, 1954 and
1960, Taylowr 1968). In the Cauvcasian roge focul lymphooytic
infiltrates are Found in between 10 and 40 per cent of collioid
coitres and the incidence in benign adenoma may be hisher (Kenuedy,
1970, Senhauser 1964, Schade et al. 1960).  The rarity of Hashimoto's
Phyroiditis is strllking. The incidence in surgical series in Europe
and U.3.4. is uveually much bhigher, estimates varying from 0.2 = 7.2
per cont (Clark 1959). Possible reasons for the rarity of aubo~
inmmune thyrolditis in the Afrvican are discussed later in the section

on thyrotoxicosie.
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Carcinoms of the Thyroid Gland.

Introduction.

The steady flow of data from Africa in the past 20 years
has refuted the belief that malignant disease is rabe in the tropies,
although the pattern of malignant disease ls diffevent I'rom that seen
in Burope and North America. (Hutt and Burikitt 1965). The incidence
of malignant thyroid tumours has been recorded in cancer rate surveys
from Africa bubt there are few detailed accounts of the clinical and
pathological features of these buwmours from Africa in genersl, and
none from Kenya. There follows an account of thyroid carcinoma in
6% Kenyans of African origin.

Patients.

Group I
Sixteen patients attended the thyroid clinic at the

Kenyatta Nationsel losgpital, Nalrobi betwesen sugust 1968 and April
1970 when the diasgnosis of cancer of the thyrold gland was made.
(table 1). fTwe hospitalised patients with sdvanced malignent disease
of the thyroid gland who died shorily afier the diagnosis was
egbtablished complete the meries of 18 palients studied personally
hy me.
Group LI

Histological material and the pathological records of 52
patlents with cancer of the thyroid gland were obtained from the
archives of the pathological depariment of the Medical Research
Laboratory, Nairobi, which receives specimens for histological
analysis from all government and mission hospitals in Kenya. Only
those tumours which coniormed to the accepted criteria of thyroid
malignancy have been included. Difflculty was encountered with
sevell neoplasms which showed atypical cellular proliferation but

with no evidence of capsular or nodal involvement in the wvailable
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sectlions. The remaining 45 cases Logether with the 18 pstients
mentioned above make the total of 63 definlte cases of cancer of
the thyroid sland disgnosed bebween 1964 and 1969 (table 1). A
note was made of the gex, tribe and locatlon of reslidence of each
patient but age recording was unreliable and therefore ipnored in
the retrospective study. Vhen no record of tribe was available
from the patholopgical record this could usuelly be ascertained
wilth reaascnable certainty from the patlent's surname; tribal
surnames are dlstinctives The location of residence was usually
noted on the pathological request form in cases from outwith
Heirobi. Vhen surgery was performed at the Kenyatta Hatvional
Hospital the inpatient records were scrutinised.

Hethods,

In all patients the diagnosis was estdblished by the
nistologliceal examination of tissue obbained at thyroidectomy or
at 'open biopsy'. In the prospective group {Group I) after
thyroidectony the gross speclmen was carefully inspected and the
presence or ahsence of encapsulation noted. IMultiple samples
(8 = 10) of the tumours were taken For histological analysis to
determine the dominant type of arthitecture present.

In the retrospective group (Group 1I) no gross specimens
vere avallable for inspection, but sufflcient histological sections

and paraffin blocks of tissue wore avallable.

Glassification.

Papillery Carcinoms.

A slowly growing histologically differentiated tumour,
which occurs usually in a younger age group than the follicular

carcinoma. Gross encapsulation is not a special feature of this
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Fig. 23a. - Papillary carcinoma (No. 14, fig. 22) deposit in
cervical lymph node. (H&E x )

Fig. 23b. - Section from above biopsy. (H& E x 7s)

Fig. 23c. - Another section showing psamomma body. (H&E x 71 )
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Fig. 24a. - Follicular carcinoma. Microfollicular pattern (H & E x / )
Fig. 24b. - Follicular carcinoma, microfollicles. H& E x'1 )
Fig. 24c. - Follicular carcinoma. Solid sheets of cells. (H & E x )

r"TTT"*r A fy 7°T

< - - " t

€ P

If/\/\ _



— 109 —

Fi/:. 25a. - Medullary curcinoraa - positive stain for amyloid

in stroma. H& E i )
Fig. 25b. - Anaplastic carcinoma No. 18, table 22 (a & E x )
Fig.. 25c. - Anaplastic carcinoma, spindle cell pattern from above.

(H cE X/*r)
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tumour which microscoplcally is formed of a mixture of papillary
and follicular elements in varying proportions (figures 22 a, b, b)z
Using the classificatlon of YWoolner ot al. (1961) all twnours with
both papillary and follicular elements have been designated

PAPTLLARY CARCTINOMA including those with a predominantly follicular

architecture, It is now clear thal the presence of follicular
elements does not alter the biologlical behwviour of this neoplasm
vhich metastasises to regional lymph nodes (figure23abaidc), has
a lov grade malignancy and generally a good overall prognosis.

follicular Carcinoma.

A siowly~growing histologleally differentiated tumour which
may occur in two histopathological types.

1) The localised follicular carcinoms, firm, solitary, well

encepsulated, is often indistinguishable to the naked eye from a
benign adenoma. However, neoplastic invasion of the capsule or
capoular sinuses distinguishes this tumour from the benign adenomas.
The invasion may be minimal only and multiple blocks must be
examined.

2) 'The invasive follicular carcinoma may originate from a benign

adenoma and the encapsulated ox localised follicular carcinoma may

be one stage in itg development., Usually presenting as a mulii-
nodular goitre or as a hard ixed mase in yelation to the thyroid,

the frequent vascular invasion leads to distant metastases in bones
and lungs which are often the presenting clinical feature. As
expected those wilith extensive ecapsule invasion and distant metastases
carry a worse prognosis than the papillary varieby or the encapsulated
loculised tumour. Microscopieelly the architecture varies from a
predominant microfollicular pattern to solid sheets of cells, a

mixture of both being common (figures 24a, b and ¢).
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Hedullary (arcinomna.

A slowegrowing solld tumour vwhich may netasbtasise to
regional lymph nodes, lungs and liverx, berived from the
interstitial cells (G cells) of the thyroid and nofled for the
production of calecitonin and other hormones.  Abundant hyaline
stroma usually gives a positive stain for amyloid. Histologically
the tumour consists of small round or spindle cells lacking pattern
but eamily distingulched from the rapldly growing and invasive

dnaplastic Corcinoma whioh is also composed of rapidly dividiag

spindle or round cells. (figures 25 a,b.and ).
Geoun, L.

The clinlcal and pathological details which comments on
treatnent of the 18 patients with carcinoma of the thyrﬁid gland
are shown in table 22.

There were four males and 14 females and their ages
ranged from 17-60 years. The numbers are ilnsufficient for
comparison of the ages in each group of patients, but it is notable
that four patlents with follicular carcinoma were aged 25 years or
Losg. The majority of the patients belonged to the Kiluyu tribe
from the Central Province of Kenya, the area served by the Kenyatta
National Hospital.

Follicular Carcinoma.

liight patients had folllcular carcinoma; surgical
treatment was possible in three patients (2, 5, 8); four patients
had metastases to bone and one patlent had an lnoperable local
tumour at presentation (1, 3, 4, 6, 7). Threé patlents had
undergone some form of thyroid suvgery &n the past. They clesrly
demonstreted the ag ressive nature of untreated or inadeguately

treated follicular carcinoma and are described briefly below.
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Patient No# 1. Xetrstatio follicular OL“rolnoce,
left hip and pelvin.

jg. 27a. — Pntiant No. 5* Follicular carcinoma with aetastaaos.

,/r. 27b« - Patient No# 3. Deposits In ekull.
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20 a. - PatLont nO* 4. éui logr«ph o pelvia tumo'ox, a.owirw
Vkaoular supply anu bone erosion.

fX e 2ub. - Ketastatic follicaln. carolriofsa from above tumozr -
arcr.lti eture resembles a benign nodule. (H& *

%i # 290* — Recut of ori inal (1962) biopsy shovia. invasion of
capsule an. eunuses. (Ha & x /fo;

y' AR "ygees

A -1a ;



Fig.

29
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Secondary papillary carcinoma
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Patient No. 1 presented with a pathological fracture of

the left femur, and almost complete destruction of the lLeft ischial
ramus in October 1968 (figure 26). A hard nodule was palpable in
the thyrold region of the neck. Thyroidectouy had been performed
twe years previously in a district hospital; abtempts to obbtain
records of this operation and the pathologleal report were
unsuecessfule The patient died shortly after the development of
rapld liver enlargement and sscites. At the postemortem
examinatlon, mebastatic deposits from a. primary follicular
carcinoma were present in the liver, lungs, pelvie bones, left
femur and right scapula.

Patlent No. 3 presented in November 1969 with a hard
cragey thyroid mass, and a large occipital tumour (figuve 27a).
Thyroidectomy had been performed elaswhere in 1966 for unkaown
TEOSONS . Ostoolytic leslons were visible on slull x-ray (figure
27h) . Biopsy of the thyroid tumour confirmed follicular carcinoma
and . treatment with radio-~iodine was commenced.

Patient No, 4 had an apparvently benign adenoma of the

thyroid gland removed in 1962. In October 1969 he presented with
a huge pelvic tumour involving the left 1liasc crest (figure 28a).
Biopsy confirmed metastatic follicular carcinome (figure 28b).

The neck wazg free of tumour and the thyroid gland impalpable,
Sections of the original thyrold specimen were re-examined, and
fregh sections cut from the available blocks. The orilginal
higbological diagnosis of "foetal adenoma was changed to
localised feollicular carcinome when dlreedh in the capsule and
vascular invagion in the freshly cul sections vere found.

(Figure 28¢). This case highlights a difficulty vwhich may be
encowntered in differentiating the benign frow the malignent thyrodd

neoplasme. The tumour concentrated s tracer dose of radio-iodine
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and treatment with radio~iodine was begun.

Papillary Carcinoma.

There were nine patients with papillary carcinoma. No
active surgical breatment was undertaken in four patients who
presented with inopevable lesions (9, 10, 11, 13).  Papillary
carcinoma presenting in two young women as a single thyroid Lsthuus
nodule was treated by subtobal thyroidectomy (12, 17). Potal
thyroidectomy and block dissection of cervical glands was performed
on two patients (14, 16) and total thyroidectomy alone in one
patient (15).

Papillary carcinoma is usually a slow-grouing tumour of
Jow=grade malignancy, often compatible with long life even withoud
active treatment (Crile 1960). Occasionally paplllary tumours
agsume aggressive properiies after & loag period of dindolence.
(Rawson and Leeper 1968). This unfavourable progression is an
ominous sign and ls ususlly associated with the appearance of
spindle-cell or glantwcell metaplasie, as illustrated by the
Tollowing casc.

Patient No. 2 presented with au ulceralted soft tissue

tumouyr overlying the left mandible (fizure 29). He claimed that
thig "iwnp" had been present for about 15 yeurs. There had bheen
no discomfort until a rapid increase in size and ulceration in the
previous slx months forced him to seek medlcal attention. Biopsy
revealed mixed papillsry, follicular and spindle-cell patterns.

The thyroid gland felt normal to palpationy xeray of the left
mandible was normal. Two montha after the adnlnlstration of radio-
iodine (80 mC1) $0 destroy normal thyroid tissue, no uptake of
vadio~iodine could bhe demonstrated over the thyroid gland or the
fumour.  For this reason a sccond dose of radio-iodine was notb

administered.




HISTOLOGICAL CLASSIFICATION OF THYROID CARDINOMA IN

63 CASES ENCOUNTERED BETWEEN 1964 AND 1969 IKCLUSIVE

Cases
Type

No, per cent
Papiltary 32 51 %
Follicular 25 a0 %
Medullary 1 1.5%
Anaplastic 5 7.5%

63 100%

SEX DISTRIBUTION OF PATIENTS WITH THYROID CARCINOMA

TYPE OF CARCINOMA
SEX
Papillary Follicular Anaplastic Medullary
Female 24 21 4 0
Hale 8 4 1 1
TOTAL 32 25 5 1

JRIBAL DISTRIBUTION OF PATIEHTS WITH THYROID CARCINOMA

(The figures in brackets indicate the per cent of the
total population of each triba) group according to the

1962 population census ~

Coast
Type of Kikuyu Luo Abalyhys Ristd Kelengin Kamba tribes Totatl

¢arcinoma {204} (13%) (13%) {4.6%) (6%) (111%) (7%)
Papitiary 10 6 4 0 1 k] 2 26
Fol¥licular 3 2 3 2 L] 0 0 20
Anaplastic 2 0 3 1 0 [ 0 3
TOTAL 2 8 7 3 5 3 2 49

[rEans e s
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g, %0. - Geographical Distribution of follicular carcinoma in Kenya,

s LanD  ovel
sogo § ¢,

Fig. 31, - Geographical distribution of papillary carcinoma in Kenya.
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The Histolorical Distribution of thyrold cancer iz shown in

table 23. The majority of tumours are histologically differentiated with

an almost equael distribution between the Ffollicular and papillary varieties.
There were five cas.s of anaplastic carcinome and ocune of medullary carcinoma
in the sories. Two cages of Durkittls lymphome involving the thyroild gland
were found bubt are not included in this series. No exaunples of primary
lymphosarcomna of the thyroid were {ound.

The Hex Distribubion is shown in table 24. The female/male

ratio was approximately 5/1 for all histological types.

The Iribal Distribution of 49 patlents is shown in table 25.

The poreentage figures in brackets beside each tyribal group refer to the
percentuage of that tribe of the total population of Kenya in the 1962
population census.

The lacgest number of btumours and the highest incidonce were
found in the Kikuyu tribe, which is tho largest tribal group in Kenya.
The remsining tunours are distributed anons the other tyibes but the
numbers are probably too small to allow firm conclusions to be nade.
Hovwever, the following observations are worth meking., Folliculur tumours
vere found mainly in the highland tribes (Kikuyu, Kisii, Kalenzin), who
live in areas where endemlc goitre is known or presumed to exist. The
tribal distrftbution of papillary carcinoma was more widespread, and ihn
"lowland" tribes it was the predominant histological variety. The
location of residence of each patient was plotted on a map of Kenya.

The Geopranhical Distribubtion of folllicular carcinows s

indicated on figuve 30, and of papillary carcinoma on figure 31,
Folliculyr curcinoma occurred almost exclusively in areas when endemic
goltre is known or presumed to exist. The geographicsl distribution

of papillary carcinoma was more widespread.




The 1afge majority of patients in ny personsal series
presgented late in the course of thelr disease with clinically
obvious or suspect carvecinoma and no diaggpstic difficulty wves
encountered. Two patients had a clinically single thyroid nodule
unresponaive to 1.0 thyroxine therapy and hence carcinoma was
suspected clinically (No. 8 and 12 table 22). One patient (No. 2,
table 22)nhd.a diffuse goitre, apparently simple clinicslly,
suspected malignant surgically and confirmed so on histological
examination. Al but one patient with follicular carcinomsa had
Tocally invasive or metastatbtic disease; three had undergone some
form of thyroid surgery in the past and one of these, at least, had
an wrecognised localised folllicular carcinoma at initial
presentation. (No. 4, table 22). The sinister nature of the
localiged follicular carcinoma lies in ifs ability to masquerade as
a benign adenoma and lts true nature may only be revealed on the
reappearance of local tumour or the appearance of distant mebastases
after a variable time intervsal., The clinlesl dAifficulty in
differentiating the benign adenoma from the localised follicular
carcinoma is matched by the difficulty found by the pathologist in
deciding whether or not a pavticular adenoma is malignant. The
nargin of error wlll be reduced if the pathologist is fully informed
of the cliuical history, particularly anything suggestive of
malignancy, and 1f a wide dissectvion is undertaken to include the
capsule of the tumour. In addition inghsion of blood vessels,
particularly veins at the margin of the nodule may be the sole
avidence of malignency and will only be detected if multiple sections
are taken Tor histological examination. When there ls histological

doubt one should try to ensure adequate long~term followeup.
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Corcinoma of the thyroid gland is not coumon.

Between 1957 and 1963, 44 malignant thyroid tumonrs were
racorded by the Kenys Cancer Reglstry accounting for about one per
cent of all malignhent disease (Linsell, 1967). Rlsewhere in
Ifrica the reported inecidence is comparabley 1.7 per cent in
Kampale, Ugenda (Davies 1961) and 1.3 per cent in Ibadan, Higeria
(Jackson and Reeve 1961). The incidence in the United Kingdom is
aboul one per cent (Riddel 1958), - Ln The present series of 66
cagos occurred over a six ysar period, and is the largest yet rveported
from Africa. Shepherd and Manthy (1963) recorded 2% cases from
Mulsego Hospital, Kempala, collected between 1955 and 1962, and %7
cases were recorded in the Universlty Teaching Hospital in Ibadan,
Higeria between 1960 and 1967 (Tajior 1968).

Althouzgh the seme histological types of malignant thypoid
tumours desoribed in Burope and the United States of America are
encountered in Kenya, Ugenda and Nigerla, there appear to be
differences in the frequency of the various hisbological types.

The incidence of follicular carcipowa ls highest in the African
series (table 26). Variation in histologleal classification
criteria may be responsible. In the Kenyan series every effort
has been made to dlsbinguish hetween papillary and follilculax
vorieties, and to include all mixed tumours in the papillary groupe.

Aetiological factors in carcinoma of the thyroid gland are
ohacure and controversial, particularly the associatlon between non-
toxle goltre and carcinoma. In the past, an asscciatlion between
endemic goitre and thyroid carcinoma was consgldered impoxrtant.
Hepelin (1928) observed that thyroid cancer was ten timesimore common
at auvtopsy in Berne, Swiltzerland, an endemlc goitre arem, whereas in

Vienna and in Prague, areas of modest ondemicity, the incidence of
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malignant thyrold twnours was intermediate. An apparvent decrease in
the incidence of thyrold concer was obgerved in Switzerland, Tollowing
the introduction of lodised malt (Wynder 1952). Benign and nalignant
thyrold tumours have been observed in experimental animals following
prolonged poriods of thyrotrophlc hormone stimulation (1.5.1.) induced
by a lovw iodine intake (Axelrad and Leblond 1953) and subtotal
thyroidectomy (Doniach and Williams 1962). Horeover, clinical
observation indicates that the suppression of gndogenous T.5.fH. by
exogenous thyroxine may limit growth of differentiated {thyroid
carveinoma (Crile 1960: Balme 1964).

Recently, howvever, the widely held belief that nodular none-
toxic goitre prodisposed to the development of thyroid carcinoma has
been modifiad. Pendorgrast (1961) has shown that the marked fall in
the incidence of goitre in the United States of fmerieca since the fMirat
VWordd Jar, after the introduction of lodised salt has not been
accompanied by a decrease in the mortality or morbldity from thyroid
Cancers Moreover Saxen and Saxen (1954) had already reported thyroid
cancer to be equally prevalent in goltroug and nongoitrous arcas of
Moland. Following the introduction of iodised salt in Berne,
Switzerland, thyroid cancer has not decreased in incidence althoush the
patbern has changed: a decrease in the lncidence of folliculer carcinoma
was accompanied by a rise in the incidence of paplllary carcinoma
leaving the overall incldesce unchanged (Walthard, 1961).
dahvner et als (1966) have produced evidence of an association
between follicular thyroid carcinoma and nodular endemic goltre in
Cali, Columbia, South Americe and a clear lack of correlation betveen
papillary carcinoma and endemic goltre. These observations suggest a
possible positive correlation between folliculax thyroid carcinoma and

endemlic goitre, a relationship which seens to be true in Kenya.




-~ 125 =
whore follicular carcinoma was observed almost exclusively in
subjects living in arveas where endemic goltre ls known or presumed
to existe An additional beneflcial effeoct of the distribution
of iodised selt in Kenya may be a reduction in the dncidence of
{follicular carcinoma of the thyrold gland.

The definitive surgical treatment which offers the best
chance of cure was not possible in many patients particularly those
with follicular carcinoma, because of advanced metastatie disease at
initial presentation. All patients received a maximum tolerable
dose of thyroxine to suppress pituitary 7.5.H. Those with papillary
carcinoma may respond well to this treatment alone (Crile 1960) .
Radio-iodine may be used to limit the growth of metastatic deposits
of follicular carcinoma in bone. Normal thyroid tissue must be
totally removed either by surgery or an ablative dose of radio-~iodine.
The expense involved, mainly in transportation of the radio-iodine, to

a developing nation with a limited health budget may be <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>