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FRAMBOESIA TROPICA (YAWS), WITH SPECIAL RAFERENCE TO CASES

TREATED IN THE KIGOMA DISTRICT OF TANGANYIKA TERRITORY.

t“he medicel officer in Tengenyika rerritory who casts his

eye around in search of a subject suiteble for a thesis such
as this is at once met with an almost bewildering wealth of
material from which to choose. In our knowledge of diseases
such as malaria, blackwater fever, trypanosomiasis, relapsing
fever, ankylostomiasis, schistosomiasis, and yaws, to mention
only a few of the diseases found, lacunae still exist, in

spite of the ever-increasing amount of attention which has
been directed to them. L former teacher of the writer used
to say that the obvious diagnosis was the correct one. This,
no doubt, he did not intend to be tsken too literally, but &s
a warning thet it was wiser to exhaust the common and usual
causes of the condition under consideration befbre proceeding
to explore the rerer and less usual ones.v +t was on a

principle akin to this that the subject of yaws was chosen for

% ,

the present thesis. ror yews is the mosth wid ﬁftreated
disease in the territory, accounting for approximately 2U% of
all cases treated at the Government hospitals, dispensaries,
and clinics. #lthough the mortality associsted with the
disease is light (28 deaths among 5,982 ceses trested rs
;g;patients of government hospitels in 1925, or 0.47%,
Héompared with a genereal in-patient rete of 2.80%)% vaws is
the cause of a vast amount of ill-health, suffering, crippling,
and deformity. Further, our knowledge of the disease is still
very incomplete; i1t offers, indeed, some almost unexplored =x¥znum
avenues of research; andon certain aspects of the disesase, 2s,
for example, thetertiary manifestations, and the differentisal
disgnosis of the disease from syphilils, wide diversity of

opinion exists.



the writer's first-hsnd sccusintance with

yavs began in wey 1925, when he joined the stsff of Sews
Hedji Hospital, Der-es-3zldam; at this, the largest nstive
hospital in the vrerritory, it was found possible, owing to
pressure upon in-patient accomodstion, to admit to the werds
a comparatively small proportion of the yaws cases applying
for treatment. in practice this generally meant theat severe
tertiary cases incepable of making a twice-~weekly journey from
their homes to the hospital for out-patient treatment, snd
other crses from too grest & distence were alone edmitted.
Conseguently, much fesponsibility devolved upon the out-
petient department, to Whiéh patients, zttrected by the success
of the “sindanu" or injection treatment, flocked in ever-
increasing numbers. mxperience thus gsined of the methods of
handling large numb:rs of vatients effectively and cuickly,
and familisrity with the clinicsl aspects of the disecse were
to stend the writer in good Steadmrhen appointed to the medicsl
dhgrge of Kigoma district a few months later.

in the following pages 1t is not intended to
give an exhesustive systematic account of framboesie, but rsther
to consider the besring of the writeris own observations on
current views, snd to compere his findings with those of other
recent workers. ror the sake of completeness, however, znd %o
assist in gaining perspective, the sections embodying his own
‘work on the clinical espects of the disease are prefeczsd by
remarks on the history, etiology, geogrephicsl disbtribution,
and histopathology of yews. rabuleted records and other
meterial likely to bresk the continuity of the work are
reserved for the apvendices, but sre referred to in the tekt

DEFINITION. A specific infectious and contagious

non-venereal tropical disease, ceused by Spironeme pertenue,
Cestellani, 1905, cheracterised by & primsry lesion or fram-
boesome, a secondary granulomatous eruption, znd a tertiary

stege affecting chiefly the integument, bones, and joints.
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nistory. The first description of ¢ disease which wes
undoubtedly yaws was that of Oveodo y Veldez (1478-1557),
who, in his "Historia General e kstursl de las indizs', geve
an sccount of it as seen ir the West Indles. Hunt end Johnson
(2) stete that yaws was endemic in the South Sea Islends in
1796, and thet the natives trace it back to the 15th century.
Iropical America is thought to hasve been the endemic home of
the disease, end it 1s believed that West Lfrica beceme
infected from that quarter. ‘he discovery of ‘fmerica wes
followed by many new voyages in all directions, and slecve
trading between West Africa and South fmerice is known to have
teken place soon after the voysge of Columbus in 1492, if
not, indeed, as recent etymologicasl resesrch suggests, even
before that date. The‘diséase may heve spresd from Lfmerics to
West Africe in this way.
vontius, in 1718, found the disezse

endemic in Jave, Sumstre, end other Dutch colomies in the bkast
Indies, end the Portpguese may have introduced it into Ceylon
ot en egrlier date. Credence is given to this belief by the
fact thet the loczl synonym for yews , parengi, is steted to
mean foreigner, and was the neme epplied to the Portuguese
nevigetors. powell (3) gives an account of the introduction
of the disease into Assrm, which he dates back to the arrivel,
in 1887, of a coolie woman end her three dsughters from Ceylon,
the youngest dsughter being infected with yews.

GEOGRAPHICAL DBISTRIBUTION, Framboesis is essentislly ¢

tropicel disesse., 1t encircles the globe in the.torrid zZone,
end, slthough there sre a few 1lsolated records of ceases
contrected outside the tropics, the discase does not gein e
foothold when intrbluced into temperste climetes. Lt hss

been ststed in reputable text-books, such as oysm end
Archibslg (4), 8titt (5), and Cestellsni end Chslmers (6), thet

it is not found in mountainous districts, but recent work
hes shown thet this stetement requires modification, and the
present thesis contains & record of cases seen &t esn sltitude

of 5,000 ft. snd over. uilks (7) ststes that, slthough found
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both a8t see level and at zn eltitude of 5,000 ft., the disesse

would sasppear to be more prevelent among the inhabitents of
low-1lying ereas. vreble I of the eappendix shows the number of
ceses of ysws treated during the year 19.5 at the verious
stations end sub~stetions of ianganyika Territory, &s given in
the Annual Medical neport; the writer has added the approximeste
altitude of esch ststion where availeble. this table zppesars
to support uilks's remark.

in Africa,cases have been reported from iripoli,
Algeria, and the 3udan, but the disease is much more prevelent
in the equatorial belt. the West Coast, Congo Free State,
Angolia, wsigeris, madagascar, rortuguese East, Comoro Isiands,
syassland, rangenyike rerritory, ugends, Kenys, cnd worthern
Rhodesis sre s11 heevily infected.

in Asis, the md n endemic foci ere the wmeley
Peninsule, Asssm, Upper Burma, Sitm, Java, Sum:tra, Ceylon,
and the Philippines. 1t is not found in sapsan.

In Americe, the West Indies, the uwuisnss,
Veqﬁzuela, Golombia, orszil, and the southern states of ov.3.A.
are the main endemic foci.
1+he disease hes been reported in worthern

Austrslia, but not in other psrts of thest islend, or in wew
Zealand.
ETIQLOGY. Before uvastellani (8) in 1905 discovered lreponema
pertenue in yaws lesions, some authorities, especially
Je Hutchinson, thought that the disease was syphilitic.«orking
in Ceylon, Gastellani found thet this was the only organism seea
in non-ulcersating parangi or yaws lesions. +t 1s now known
s Spironems pertenue, Uastellani, 19uU5. This organism
Gastellani isoleted in the spleen, lymphetic glands, £nd bone
merrow, but not in the Dblood, although he steted thet it must
be present in the blood, &s monkeys could be infected with
yaws by the inoculestion of blood from ¢ yews cese. ..e repro-
duced the disesse by inoculating monkeys with meteriel contrsiging
tthe specific orgsnism, #nd excluded this organism by filtrestion

and fsiled to reproduce the disesse.



Spironems pertenue cen easily be seen in the

juice of non—uﬁcerated papules, when examined by dark-ground

illumination, as an extremely delicate, often actively motile

organism measuring from 4 to 30 microns in length, the average

being about 18 to 20U microns, and possessing 6 to 20 uniform,
small, rather rigid undulations about 1 micron in depth.

the width of the organism is extremely minute.

Gultivation can be effected by the method of uoguchi
as applied to S. pallidum of syphilis, although nnowleé%)who
also studied the dark-ground illuminetion appesarances end
serological reactions failed.

when inoculated  into man, it is capable of producing
the disease. After an incubation period varylng from 12 to
28 days, the primary lesion appears at the s;ght of inoculestion,
Charlouis (10) inoculated 32 Chinese prisoners with scrapings
from yaews lesions; the disease developed in 28 of them, first
showing at the sight of inoculatlon. oellards, Lacy,snd
schobul (11) in the same way produced yaws in 6 volunteers
who had never lived in a yaws district, in whom there wes no
suspicion of syphilis, and in whom the Wassermann reaction
was negative. ihe incubation period was 3% to 4 weeks.

+he disease cen be conveyed from monkey to monkey,
and the bone merrow of an infected monkey has reproduced the
disesse in enother monkey after an incubstion period of 44
days. these observetions are in line with the known fsct

that men can become infected through skin abrasions coming
into contect with yaws lesions.

voloured races appear to be vestly more susceptible
than white reces. shere is no evidence to show that the
disease is congenitel or transmitted by sexual contect.

1t has been contended that S. pertanue is only =
"variant of S. pallidum, and that yaws and syphilis are the
.'Tsame disease. Pearce end Brown (12), cerrying out & long

series of intra-testicular inoculations of yaws virus into
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rebbits, on the lines of similer experiments done in relstion
to the virus of syphilis, heve demonstrsted what bhey conside
to be & cherecteristic tissue reasction differentisting wews
from syphilis. rurther reference to this cuestion will be mead:.

»ODE OF INFRECTION Infection freguently tekes pl:cce

by direct contact. ihe classical example given is that of =«
bresst-fed infant, infected with yaws, transmitting the disesse
tlo the mother, the primsry sore eppesring meer the nipule.
this point is referred to leter in considering the distribut-
ion of the primary lésion, but it wes the wyiter'é expericnce,
in & hesvily endemic area, where most of the population
becomes infected sooner or leter, thst the reverse process

was more usual- & nursing mother, inf-cted with yews, ususlly
tertisry, transmitiing the disease to her infent, the

primery lesion appearing nesr the muco-cuteneous junction

of the mouth.

Flies ere also. believed to be impobtsnt sgents
in the trensmission of the disesase. the writer cen testify
to the evidity with which non-blood-sucking flies settle upon
exposed ys&s ulcers a2t g dressing stetion. rlies of the
geners Sarcophage and Hippelates heve been suspected.
vastelleni (13) in 1907 showed thet S. pertenue wes ecesily
teken up by musce domestica, the common house fly, eand
positive trensmission wes obteined from infected flies; snd

Wicholls (14) showed thst iscinus pellipes cerried the

orgenism to surface sbres. +icks snd other blood-sucking
arthropods heve come under suspicion, but no definite evidence
in support of this suspicion has been obtained. it Lusimbi,
in the Kigoma district of Yenganyike Territory, where ¢ series
of cases, details off which are given lster, was seen, muscs
domestica wes overwhelmingly the most common fly found, &nd
one frecquently saﬁ natives with multiple tertiary yews ulcers
making their wsy to the clinic, veinly endesvouring =1l the

while to prevent these flies from settling on the exposed

sores.



&
£ point of interest is tnat the orgenism cennot penetrste
the unbroken skin.

rREDISPOSING CAUSES, Yews 1is typicelly ¢ dise:se of

native villeges in arees far removed from civilissation. in
common with other infectious disesses, dirt, insecnitary

surroundings, end a primitive mode of life sre fectors.
Liebility to skin sbrasions is cited by most observers to be
importent; in & bsre-footed native populetion these ars
extremely common, for exemple, wounds, enkylostome vusicles,
tick #nd mosquito bites, end the 1eéions of scebies. wex has
no influence, ndr has age per se. +n areas where the disesse
is hyperendemic, the sversge age of the primery cases is less
than thst of the secondetry cessss, and of the secondary c:scs
less thsn the tertiery \ Tebles II and 1I1I). The grecter the
incidence of yaws in & given populetion, the gresacter will be
the percentasge of infection in childhood, end the dise: se
might almost be looked upon , &s Sellerds suggestively remerks
{15), &s one of the exanthemaste of childhood. w0 period of
life is immune, however; the writer hes seen the [lorid
granulomatous secondery eruption in infénts a few monfhs old,
and edvencedtertiary uiceration with contractures and crippling
in children & few yesrs olc, while he heis & note of & cese of
primery end secondery yews in & very old men.

LISTOPATHOLOGY In the development of the primery

lesion the cherscteristic processes cre the downgrowth of the
epithelium into the cutis , end the degensration of thne epi-
thelium itself, meny of the cells showing & swollen &nd
vecuoleted sppesrence. wveter, the cutis becomes vesculer snd
oedemes tous, the capillaries ere dilileted, end celluls?r infiltret-
ion with polymorphonuclear, lerge tnd smell mononucleer, end
eosinophil leucocytes, m&st cells, connective tissue cells,

snd extrrves: ted erythrocytes is seen. Still leter, the oedeme
didappesrs, the celluler infiltretion increcsing. 3. pertenue

mey be seen , in sections steined by the silver method of

Levaditi, especislly in the walpighisn layer, elthough
Goodpr sture (16) hes slso demonstreted 3. pertenue within the

perivesculer connective tissue of tne papill:e. +hen the
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lesion is fully develoued, n:rked hyperkerstosis of the

epithelium is seen. n fremboesia the proliferstive chenges
tre more merked in the epidermis thenin syvhilis; celluler
infiltretion retner then oedems m:rks the fully developed
nodule, which is therefore drier tnen tne syphilitic lesion,
end there 1d nc tenduncy to the thickening of the wells of the
blood-vessels which is so characteristic of syphilis.

macLeod (17) in 1901 published work of pioneer

importinee on the histopsthology of yaws, and vestellani (135
in 19u8 provezd beyond ressonsble doubt that the eruptive
secondsry grenulometes zre due to locrlisction in the skin of

treponemete (spironemete) from the circulsting blood.
Goodpesture 116), whose de%}gntful work on the histology of
healing yaws is worthy of close ettention by 211 interested in
the subject, thinks 1t probsble th:t the secondery yawv begins
with & lesion in the papﬁillae, which spresds from there to the
epidermis, where conditions are subsequently more fevour:ble
for growth. microscopicaelly, the epidermis is greestly
thickened, swollen with fluid, snd infiltrated with leucocytes
distributed diffusely end es miliery cbscesses. rthe epidermis
premsturely desqurmstes, undergoes degenerstion, end, subsequent-
1y, hyperkeratosis. ~he elongeted papillte are oedemetous,
hasemorrhegic, and infiltreted with cells of vearious types, end
deeper in the corium ere dense aggregations of mononuclesr cells,
Histologically, therefore, there is a close resemblence
between the primary an% the secondery yaw, sltnough the pesth

of entrance of the orgenism is in the one case from without

and in the other from within.

vomperatively little work has been done on the
pathology of the tertiary lesions of yesws. in investigetion
of this suoject, end e comparison with the findings in ceses of
tertiary syphilis among the sime rece, would be of immense
velue, when co-releted with tne work of those who are endezvour-
ing to differentiste the t o diseases on clinical grounds.
Spittel (18), working in veylon, described two menifestations,

1, ribroid indurstion, 2, wvummetous infiltrstion, each the
result of proliferstive inflammetion in response to & slow,
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persistent piologicel stimulus. .f there cre menifest degen-
eretive cnenges tne resulbt is pummets, if not, fibroid indur:t-
ion. vlinicelly, gummetous infittretion, locelised in bones,
fasciée, ete., leads on to ulcersetion, and, whnen lLoctlised
in tne nose and pslsaste, produces &ll degrees of destruction,
from yielding of the septum Tto extreme rorms ol gengosc,
very great interest stteches to the work of
waul (19) in the rhilippines on the rsdiologicel aspects of
tertisry bone end joint lesions iu yewse. In the msjority of
ceses, waul stetes, the lesions show @s rar;fied creas,
irrepulerly oval or elliptical in shepe, witn the long exis
parellel to thaet of the bone in which the lesions ar:
localised. =08t of the lesions avpecr To originete in the
interior of the bone, while e number can be seen : s sm¢ll excav-
ations on its outer surr:ce. when the lesion is on th: surfrce
the periostium is usuelly destroyed. in the chronic lesions,
merked irreguleritvy of tue bony outline is evident. .he bone
as & whole pecomes more derormed, fna 1ts growtn i1s interfcecred
with in length end bresdtii. @#ithin tune Jjolnts, the destruct-
ion is most frecuently seen on tue perts of the srticulsr
surfeces most exposed to vrsuma, &s ovel or irregul:rly
sheped excsvetions, making tue outliue of tvhe crticuler
surtsces rough snd uneveu. .he X-rsy appesrsnces difrer from
those of syphilis ia tuet 1, the periosteal prolireretior is
ebsent, 2, the thickening or tne cortex is ebsent ( exceptions
noted). The shaft of the one is the most fretuent sect(80%).
The tibia is the bone most frequently effected, then , in
order, the tarssls, fibuls, phalenges, metatirsals, metccerpals,
radius, petells, humerus, femur, ulna, etc. the lesions sre
multiple in 75%. Observing the effect of tre:tment rsdio-
logically, the writer ststes thet they clear up if not of too
long stending, but tske longer then the clinical manifestations.
Although these ovservetions were conducted
ﬁpon a limited number of cases, they zre extremely interesting,
in view of the frequency with which the bony lesions of

tertisry yeaws have been described by clinical observers in
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in the pzst as "periostitis".

ks regards pathogeny, the superficisl situation
of the specific organism in the primery stege hss been remsrked
on, but . the development of secondary end tertiary steges,
with the production of ¢ positive Wassermann reaction, indicstes
that generslised infection of the body takes place. «p to the
present time there is no relisble evidence of viscersl or
nervous lesions.

SYMPTOMATOLOGY AND CLINICAL MANIFESTATIONS.

The foregoing sections have been in the msin
introductory. In the succeeding sections it will be the
writer's aim to review more fully the results of his own
observations, s#nd to compere them with those of other
recent workers.

PRIMARY STAGHE.

The incubstion period may be given as from
2 to 4 weeks. 1t is steted (4b) to be characterised by malaise,
rheumatoid peins, hesdache, &nd irregulsr pyrexis. in dealing
with the African netive, clinicel histories as elicited from the
petients ¢re notoriously unrelisble, more especially in the
case off rew tribesmen. vhe writer, however, confesses thst
he h:s been uneble to obtsin confirmation of the above stetement
in his cases. ‘hen questioned on the subject, none of his
coses of primary yews edmitted to eany of these symptoms;
further, the writer had the opportunity on several occasions
of observing the development of & primary yew in pstients
rdmitted to hospital for other diseases. remperature cherts
of 211 in-pstients were kept, but>pyrexia in such cases hes
never been noted. it.would be rash to essert dogmeticelly

thet constitutional disturbance during the primsry shege is

e

absent, but perhsps too greset stress has been lsid unon it

in the psst. .f present ot sll in the Africen nstive, it eppears

to be so slight &s to escepe the,patient's notice,
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The writer is in agreement with rowell(3) of Assam,
who stetes thet glandular emlargement is not noticeable in any
case unless complicated by sepsis or recent syphilis, thst
prodromal furfuraceous eruptions do not occur, and that fever
as a symptom is sbsent in children, =nd occurs "more rarely
thsn some writers stste'in adults.

In practice, the primary stege is comparatively seldom
seen slone (Tablesa%%fIiie appendix, 0.97% of cases in the
Lusimbi series, and 1.9% of the Kigoms Hospital series, as
compared with 8.4% and 14.2% respectively in which the primary
and secondsry were seen togeth?r.) The probable resson for
this is that the native is vei?fiéiet by the primary stege, and
does not ordinarily trouble to seek treatment until the more
alarming generalised secondary eruptinn makes its appearance.
In the Lusimbi series, the primary stage by itself was seen only
in children; the primery and primsry plus secondery stages were
seen in 39 children out of a total of 52 patients in these

stages.

The situation of the primary sore was determined in
119 cases (Teble IV). These results are in fairly close
asgreement with other similar records. Callanen (20), in Kenys,
for example, found the primery lesion on the lower extremity
in 68% (Table IV, 75.6%), on the trunk 10%, Bipples 8.6%, upper
extremity 9.1%, head 3.3% (Table IV, thorex and sbdomen 5.9%,
upper extremity 14.3%, head and neck 4.2%). Moss and Bigelow
(21) found the primary lesion on the lower extremity below the
knees in no less than 705 out of 803 cases or almost 88%, and,

from this relatively limited distribution, infer that traums

is a more important fector than flies in the trensmission of

the disease,.

Lable I¥ bears out the rarity with which the primary

lesion is found on the genitalia. it was noted once on the
scrotum, and once on the skin of the penis near the root. 'The

former case was an infant, who wes cerried sstride his mother's

hip to the clinic; she was infected with tertisry yaws; the
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letter 7es en sdult, who steted thet he hed been infected Ly his
wife, end thet she wes first infected with yvews & few yeers
previously. vaking into considerestion, however, the psrt of
the penis on which this lesion wes found, the case does not
appear to be cn exception to the rule a2lresdy steted thet
infection may be transmitted by ordinary as opposed to sexuel
contect.

£ noteworthy point of difference between Cellensnls
observetions ¢nd those recorded: in weble IV is the much higher
percentage of ceses in which_the Kenys writer found the primsry
near the nipples.({ 8.9% and 0.84% respectively). Callensn szlso
remerks thet in 25% of csses in which both mother snd child sre
infected the infection was from mother to child, znd in 75k from
child to mother. the present writer's experience wes almost
exactly the opposite, nemely one definite instance of child to
wother infection, wifh the primery on the mnipple, end four of
mother to child.infection. the primery lesion, in two of
these insbances, was on the skin of the mouth near the muco-
cuteneous junctaon, in one cese, already mentioned, on the
scrotum, and in the fourth on the lower pert of the sbdomen
just Bbove the groin, in en infent cerried astride the mother's
hip. In districts where the disease is heavily endemic, =nd
where a high proportion of the populstion has been infected by

the time adult 1life 1s re:ched, this is not zn unexpected

finding.

‘ 'he primsry mey develonr on the site of en
abrssion or ulcer, snkylostome vesicle, scabfes pustule, Jigger
sore, or vaccination mark, although the preéent writer hes not
observed an instrnce of the last. in Ceylém it 1s steted to
occur frecuently on the skin of the trunk just above the hip
in women, owing to their method of cerrying the child zstride

{ see above).

In a number of ceses of secondery yaws it wes foun
impossible to elicit ¢ history of sny primery lesion, snd, even

meking allowance for lack of intelligence emong the raw nstives,

and e wesnt of observation which is sometimes simply astounding,



13.
it would appeer that occesionally the primsry mey be sbhortive
or atypilcel, or even fail to appesr entirely.
the lesion is usuelly single, eppezping ss &
reised papule, which becomes moist with yellowish secretion, and
later develops a dry crust. Several smaller contiguous pspules
mey ceslesce. vhe size varies greatly, from # up to ¢ inches in
dismeter, and the cokour renges from 2 yellow bees-wad-like
shade to almost black. in the fully developed stesge it may be
peinful, especially when situsted ins a pert lieble to treume,
as in the feet, and when covered with exuberant fungsting
crusted granulations, with numerous crecks esnd fissures

penetrating to the cutis vera.

SECOND.:RY ST/GE,

Ls elready mentioned, the secondaery eruption
generally appesrs before the primary lesion has faded.
Constitutional disturbence is seldom complasined of. Callsnan
states thet it is frecuently herslded by vague paind in the limbs
and headrche. the lesions heve the same'general appesrence
snd histologicel structure as the primsry. The essential
feature {Goodpassture(l6),) is e small papule or papillary
framboesiform granulome, irregulsrly round or ovel, discrete or
confluent, eleveted e feow millimetres to ¢ centimetre or more
sbove the surrounding skin, and covered in its ezrlier steges
by & soft yellow sceb, benesth which is & gresnuler, seropurulent,
sometimes haemorrhagic surfece formed of elongated papillze,
elmost reaching the exterior, snd bleeding easily, with the
thickened epidermis beneath. veter, the surface is drier, snd
covered with keratinised epithelium.

1he eruption is a generslised one. 1ts
distribution was recorded in 60 cases ( Tsble V). As Csllanan
observes, the lesions sre frequently seen in the vicinity of
the muco-cuteneous junctions of the mouth £nd nose. she present
writer failed to find e single instence of & secondsry lesion

originating on a mucous membrane. rthey were most frequently
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noted on the herd :nd necki4” .7»3,next on the thorex snd

abdomen 120%), snd sbout equelly on the lower end unper
extremities \19.1.99‘5 end 18.2%).  Thus the distribution of the
secondary iesioﬁs is ocuite differsnt from thet of the primery.
this is only to be expected, since the organism is carried
by the blood stream in the one case and implented from without

in the other.
very greet interest attsches to the observations

of Sellards (15),and of namsay (22) in Zssam,on the effect of
altitude upon the distribution and appesrsnce of the secondary
lesions. rthe former suggests that the restriction of ysws to
warm climetes mey heve to do with the effect of surfsce
tempersture upon the development of the granulomete, which
show & preference for muco-cuteneous junctions snd regions
which #re protected by clothing, #nd he instances the
observation thetin the mounteinous province of worthern Luzon
(2,500 - 5,000 ft.), the lesions ere largely limitcd to the
mouth, snus, end vulve, suggesting thet the low température
inhibits their appesrance on the skin. Hemsey in Assem
found that florid yaws was only common emong the plsin-dwellexrs
in the warm sesson; in the cold season,these people, &nd the
hill-dwellers at all sessons, showed only condyloma-like lesiohs
in the werm, moist region of the exilla, between the neates,
etc.,while with the return of the hot weether, or if the hill-
dweller came down to the plein, the disease egelin became florid.
Yhe present writer hes these interesting observetions in mind
when setting out to open & yaws treztment centre at wusimbi,
(5,000 - 5,500 ft.), but he was successful in finding only
4 ceses in which the condylome-llke lesions were present,
mostly between the nztes. #lorid secondary yaws appesred
jusf as common ot the higher altitude as et nigoma (2,500f%t.),
and,%able V shows how genersl was the distribution of the
lesions. The writer regrcts thet he hss not records of the
temperstures prevailing, as possibly, in spite of the zltitude,
the temperature mey have been higher than in the district in

which nemsey made his observation, but it cen be stated that



during the day,in spite of the sunshine, wsrm uuTOpeén clothes,
surplemented by & swester, werc found necessery, snd, &t night,
every év:ileble erticle of clothing wes celled into use to
suptlement ﬁhe blenkets.,

wopez-Rizel end 3ellesrds (£3) in & leter
contripution meke further refsrence to ¢ modificstion of Ve 7S
"seen emong the waley population of «fugos in the mountains of
worth Luzon in the rhiiippines - leskions 1resembling syphilitic
condylomets of the muco~cutencous junctures around the mouth,
nose, enus, and genitelis, to the exclusion of the more zenersl-
ised eruption. unly 5 of 53 cases showed eny evidence of
involvement ofthe skin in aress more or less remote from
mico-cutaneous junctures.

TERTILRY STLGE,

The intervel between the appesrance of the
primery lesion end the secondary florid eruption is shorter
then that between the florid stage snd the deveiopment of
tertiery mesnifestetions, consequently the secondsry eruption
hes elmost inveriesbly fsded before tertisry lesions arc sccen.
spittel (18) gives the gquiescent period as from 4 to 1% yeers,
andbhe hes known instances of letent periods of 25 end 3v yeérs.
While agreeing with him that the guiescent period mey be
prolonged, the writer thinks thet in the great mejority of
ceses it does not exceed 2 years, and that 6 months to 2 years
is sbout the normal . It is impossible to dogmatise on the
subject, for :ifricsns, end perticulerly rew tribesmen, sre
extremely vegue fbout time, seldom even knowing their own cges,
but the period just given was.arrived et ¢s & result of meny
hundreds of inguiries. 1t will be noted (Teble .I) thet 57
or 5u% of the mele children, and 27 or 4%.2% of t he femsle
children were tertigyy cases, end that esmong the children

tertiary cases were actu:lly more numerous thsn ceses in eny

other stege. :n these cases the period elepsing betwe.n the

secondary end tertiary steges must have been limited to a few



yerrs et most. .n the other henc, sdult petients in the
terticry stege frequently steted thet they were first infected
with yews "zameni sene’ ("a very long time ago”), or "zemeni
kame mtoto” (" long apo when 1 wes & child"). slthoush in
these ceses it was impossible bo determine definitely when the
tertisry lesions first appesred, it wes evident beyond reszson-
eble doubt that in some instances the beginning of the tertiery
stege wes recent, and the quiescent period therefore prolonged.

Ven witsen (24) stetes that the tertisry period
begins either towards the end ofthe secondsry, or 10, 15, or
25 years leter.

Only within recent years has the existénce'of
tertiery lesions in yeuws been generslly edmitted to. Frowell
(3), &s late as 1923, stetes thet no tertisry lesions were
observed in the 10} yesrs his cases were wetched, though
Spittel (18) in 1922 mainteined that the time hed arrived for
spesking suthoritatively upon the occurrence of tertiary
lesions in yaws, while inl.Z3 wutierrez (25) gublished an
interesting peper on the importence of the tertisary menifest-

e ions ofyesws.

1'ableVI gives & classificsb ion of the symptoms
and signs found in 431 cases oﬁtertiary vews treeted by the
writer in the Sultgnate of Lusimbi (5,000 th 5,500ft.), end
Pable VII a similar record of 126 cases treeted during the
‘year 1996 as in-petients in nigome Hospital (2,550 ft.)
Before deeling with each in turn, and meking any comperison
between the two groups, ¢ few general observetions on factors
affecting their value for purposes of comparison are given.

in the first plsasce, yews is not, generally

spesking, & hospitel disesse, and the vest mejority of cases
cen be treated effectively end economicelly at the out-pet ient
depertment or field dispensary. Some of the considerstions
which mey meke sdmission to hospitel desireble sre; (1) The
petient!s home is too fer ewsy for him to sttend regulerly,
end he has not sufficient mesns to obtsin food snd shelter
nesr the hospital or trestment centre. (2) The case is a severe

one, with, for example, deep multiple ulcerstion with
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gsecondery infection, or crirnling deformity. 3) (ne or more

edditionel disesse 1s present, for which trestment is necesssry.
the commonest exsmple 1s yrws end enkylostomissis. un the

wriole, therefore, one would expect the hospitel ceses to be
more serious than the group from the field dispensesry st

Lusimbi. Further, it is interesting tc remsrk thet if &

w

dispensery 1s opened up &t ¢ remote nstive village, people
with comperetively mild ailments who wouldnot dream of meking
e long journey to the central hospitel, resdily flock in for
treatment &long with the more seriously affected.

j‘.gain7 the everage ege of the hospitel group is
likely to be higher, becesuse, if trectment is availeble slwost
¢t her door, o mother is sble to bring her entire femily for
trestment, whereess she is generelly unwilling to disorgenise
the home by going off with one or more children into hospital,

there to remain with them while they ere undergoing trectment.

ARTHRALGIE . (Lusimbi group, 74%, Hospital group, 35.7%).

Pain in the joints, without sny signs of pethological chenge

epparent to the physigian.
is bes been mentioned, "rheumatoid pains’ sre

steted to occur in the primery stige of the disease, end
Cellensn noted vague peins in the limbs in the secondery stsge.
in the present series of ceses, pains in the joints, ¢nd in the
bones {referred to later under "osteslgie"), were infinitely
more common in the tertieary stege. +hese peins were noted

to be perticulerly common st two different periods, 1) in

the early tertisry stege, from the diseppesrance of the florid
secondary eruption up to the eppecrance of the early tertisry
cuteneous lesions, and (2) in the lete tertiary stsge, when,
possibly, they indiceted the beginning of asctive psthologicel
chenge in thebones and joints. +t will be noted thet these
joint peins were compleined of in a much higher percentzge of

the csses at the higher sltitude, where the climate is colder,

while definite pethological chenges in the joints (see "arthritis)

were found in a considerably smsller percentsge of cases

then esmong the cases at the lower sltitude and warmer climate




16.
of Kigome. For reasons clreccéy given, = higher proportion
of the more serious cases is to be expected in the .ospitel
returns, but, even telking this into consideration, it is
possible thet in some of the Lusimbi cases the psins mey
ectuelly hsve been rheumetold or essciisted with the colder
climete, end mey have had no relation to yaws. in every cese,
however, there wss & definite history of ysws, and ususlly
other signs of the disesze.
rable VIIle shows the distribution of the
pain in the various joints, while Teble VIIlIb gives the
distribution of Arthritis in- the various joints, and e
degree of similerity will be noted.

van ..oof (26) refers to " joint troubles” and
"synovitis of the wrists end ankles" occurring in tertiary
vaws, and ven usitsen (24)to"erticular and bone lesions", while
Spittel (18) mentions that he saw synovitis and peri-articulsr
inflemmation. wmaul's work on the radiologicel aspects of the
bone s#nd joint lesions of tertiary ysws has slresdy been
referred to.
FRTHRITIS. (Lusimbi, 4.2%. Kigoma Hospital, 9.5%).
A definite pathologicsl condition of the joint,

wibh signs epparent to the physician, such es sﬁelling, effusion
of fluid, erosion of erticular surfeces, suppuration, or
enkylosis. In the majority of cases the condition appeers
to heve begun within thé joint, but in & minority it was due to
extension of deep ulceration in the neighbourhood of the joirnt,
resulting in s uppuretion of the joint and sinus formatiop.

wemsey (£0) in Asssm states that erthritis wes
present in 20% of his cases, chiefly of the fingers. In the
present series, the bone and joint leslons of the fingers
heve been grouped together under "dactylitis”, but, if the
figures for erthritis snd dectylitis ere combined, the result
is £24.8% in the Iusimbi series snd 28.5% in the nigoma Hospitel
series, figures which epproximete feirly closely to nemsey's,

On the other hand, vallanan (20) in Kenys states that

"synovitis" of the knee and elbow was uncommon.
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USTEALGI: . (Lusimbi, 20.9%, Kigome ..ospitel, 10.3%).
Peins in the bones without physicel signs of disssse.
1t is interesting to note that, as in the cese of
Jjoint peins, this symptom wes much commoner et the higher
eltitude, while actual pathologicel chenges in the bones,
"osteitis", was commoner in the hospital series.
rable IX gives the distribution, which corresponds
feirly closely with the distribution of_osteitis. Pains in
the bones of the skull and of the sternum and ribs, which were
commonly compleined of at Lusimbi, arc exceptions, in thet
actual osteitis of these bones was not seen in eny case, snd
the writer will perheps be forgiven for suggesting thet headeche,
and chest pains associasted with coughing, which was extremely

prevaleﬁt in the cold climete of the gountains, afford the resl

explanstion.
OSTEITIS.(Iusimbi, 6.5%, Kigoma -‘ospital, 10.3%).
An ectual inflammatory condition of the bone, in some
ceses apparently originating in the bone itself, and, in others,

due to the extension of deep ulcerstion of the overlying skin

end subcutsneous bissues. ‘The vast mejority of these were

chronic cases, in which, as wmeul observed radiologicslly,
"marked irregularity of the bony outline was evident,"- so
marked es to produce physical deformity, the extreme example of
which wes a condition resembling the sabre-blade tibiae of
syphilis. Fibroid induration was common, &nd, in casés
associated with ulcerstion of the soft parts overlying the bone,
exﬁensive bony necrosis, with multiple sinus fofmation, exude:tioné
of foul-smelling pus, snd emaclation of the patient, wes ‘

regularly seen. When the bones of the foot and ankle were
effected, & condition very closely simulating mycetoms wes pro-

duced, to which further reference will be mede.

ihe extent of the disease mey be emormous; the whole
of the leg mayngfected, for exemple, from foot to knee, includ-
ing both snkle end knee joints. these cases call for patient

and protrected treatment, in which surgery plasys a prominent



¢rt, end the ultimcte result is often gretifying; but by
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steedy csmpaﬁhin@ the ideal will vyet be cchieved, nsmely, to
rezch every cese,even in the remotest nrtive location, befors
the discase hes cdvenced to these dissstrous lste steges,
in the pest, loose descriptive terms heve

been used in connection witn tine bone end joint lesions of
tertiary yaws, and it is hoped thet the sttempt to clessify them

on a pathologicel besis will prove of some velue in their
elucidetion.

«ODULAR CULANEQUS FRAMBOESIDE, ( Lusimbi, 23.2%, Kigome

ospitel, 33.3p). Distribution, iable X.

this is tne eerliest tertiary cutaneous lesion, end
it~ is worthy of caretul study 5, in view of it§ importmt
sequelee. oss end igelow (21) are to be congrstulated upon
en extremely clear and accurate sccount of this lesion. .he
suthors are not certein wnetner the nodulsr cutaneous fram-

boeside should be clessed as e lete secondery or as an esrly

tertiery manifeststion. A#lthough they bear some resemblance

to tne grenulomste of the secondery stege, nodular cuteneous

fremovoesides appesr to the present writebk Lo De so definitely

linked up, with the succeeding tertisry manifesteations thet

they must be classed =s belonging to that stage.

"fhe individual lesion", to quote Moss end Bigelow,

"oonsists ss a moderately herd skin nodule, 1 cme. in dismeter,

o

eleveted 3 to 4 mm., not peinful, unaccompsnied by itching, snd
without striking pigmentary chinge, until after retrogresseon,

when increase of pigment mgy mark its former site. ‘lhese

nodules are thickly studded and regulerly set over sn sres

3 v 10 em. in dismeter. ....... Peripherslly, therc ney be

an sdvanced row of nodules, while hesling takes place et the
‘centre, esnd, if they do not ulecsrate, retrogression teked

place, accompenied by desquemetion. There is no vesiculear

tage, end they are not moist. ulcerstion if it tekes plesce

(2]

may be superficial only, or deep, £nd confluent over a large
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crea, end exbending to the subecutsneous snd even deey'tissa@s.

-

the neture of the scer depends upon the depth of the ulcerction;
there may remain only en incresse of pigmentetion, or the skin
over the entire esres involved mey be left thin and criakly; or,
if the ulceration hes extended to a greater depth, there may
result complete leucoderms and sometimes pasinful keloid".

No apology 1is mede for guoting st length from this veluable
paper, since it affords the key to the understanding of the
whole tertiary stage of yaws.

Spittel (18) gives the favourite sites &s the

back, buttock, and limbs, end describes how the initisl

papule may breek down, leaving a shsllow ulcer, which me

]

edvance, a process of spresding and healing going on for
prolonged time. L nodule megyteke & ®© 1 year to breslk
down, an ares the size of the hand mey teke a yeer to be
covered, end 1% years may be occupled in the spread of the
condition from the arm to the forearm. 1the scarring and
contrection of these lupoid framboesides may lead to crippling
deformities.

ULCERAPION, (Iusimbi, 19.9%, Kigoma Hospital, 72.2%).

Toble XI gives the distribution.

1'he much higher percantagé in the hospitel series
is striking, but the writer is convinced thet thid does not
indicate an actuslly greater prevazlence of ulceration among
the vaws cases et the lower altitude. £8 hes elresdy been
expleined, severe ulceration is the commonest csuse for which

a native comes to hospitel for tresctment, snd therefore ¢

hospital series of cases 1is likely to contain a much higher

y]

percentage of ceses in which ulcerstion is found that e

) &

series of cases from the general populstion seen at = yasgs

. . . HE !
¢linic in the "blue”.
The cherscter of the ulcers veries within
wide limits. Some were comperctively smell, superficiel, end
of recent orign, others wwre extensive, deep, and chronmic,

with destruction of the skin end superficial tissues, end




even invesion of the muscles ond bones benecth. some were of
minched-out sppiarence with regulsr non-eleveted mersins end
smooth bhese covered with heslthy grenvlstions, others head
irrsguler, hesped-up mergins, in pleces covered withh thickened
epitheliuwm, end unheelthy purulent ‘brses, with evidence of
repeated partial healing :nd bresking down. +n the grest
majority of cases the ulcerswera:mﬁltiple, end, in the earlier
cases, nodular cutaneous framboesides were still present, these
having broken down &t the situation of the ulcer or ulcers,

Lt will be noted how closaely the order of distribution of
%he nlcers ss regerds regions of the body, follows that of the
nodulsr cutsneous framboesides (Tables X & XI), but thet, in
ulcerstion, the proportion is much grester on the lower extrem-
ity. Ulceration was equally common on the right and left

side of the body, but, es regards the lower extremity, the ¢ spects
ﬁost freguently affected were the enterior and outer. <rhese
fects strongly suggest that trsums is e factor in the production
of nlcereation.

1he end results of ulcerstion ers often tregic -

wide-spread tissue destruction, hideous deformity, contrsctures
subsequent to healing,and contraction of scar tissue, permenent
crippling. Trestment, épeoific or locel, 1s much more difficult
then in the early cases. the plight of many of thesec natives
is indeed pitisble; in their primitive villages far removed
from civilisstion, enlightenment, and medicsl help, they weze
2 losing battle against the advences of the disesse, until,
crippled, besten, crushed, they sink with mutre resignetion into
hopeless apathy. the white man's hospital is too distesnt,
their ideas ebout it too vegue, their infirmities too grest, for
them to sttempt the big adventure of their lives, & journey to

it for trestment. Humanity demands thet, until such time as

they can be brought in for treatment, we must seek them out end

trest them in their own villages.
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DLECTYLITLS, (Lnsimbi,20.6%, Kizome Hospitsl, 19.C0;.

as elready mentioned, usemssy found srthritis

pregent in 30% of his ceses, chiefly in the phelenges. woss
end Bigelow (21) refer to spindle-sheped swellings of the
fingers, while iant esnd Johnson (2) refer to periostitis of
" the digits. 1t would a peer that the lesion begins in the
bone itself, and is essentislly anosteitis of the phelsnses
and an arbhritis of the interphalsngeal joints, rather then

e periostitis. wmaul's raediological work, to which reference

nes been mede, is in keeping with this view.

—

Commonly the whole finger presents a swollen,
spindle~sheped appesrsncey Reduction in the range of mobility of
the interphelengeal joints is freguent, and sometimes complete
ankylosis is present, in & position of flexion. Almost slways

severel fingers are affected. vthere 1is oedeme of the soft
tissues, the skin presents ¢ stretched end polished sppecrence,
snd, in ¢dvenced ceses, there is complete destruction of the
terminal phselenx, or even of the whole finger.

in exectly analggous condition may be seen in the

toes. 1n extreme cases the hand or foolt may be represented
by o fingerless or toeless stump, e condition sometimed
referred to s gomme. whe cuestion of the differentisl
dizgnosis from sdvanced nerve leprosy mey ariss in such cases.

JUXTLA-ARTICULLR WODES, (Imsimbi, 3.7%, Kigoms Hospital, 2.4%).

While this condition is widely distributed
snd hes received much attention, its pathology is still
unsettled. In recent years, however, most observers heve come
to regard it s being due to either yews or syphilis. Dsvey

(27) in 1913, working in the lower Dedza district of Nysss-

(243

lznd, found this condition to be present in 80 out of 2,378
sdults exsmined, Or 344% Yaws was exteemely prevelent in
this district, and 72 of the 80 csses gave ¢ history of -

infection. ihe nodules varied in size from that of & pes

to thrt of a duck's egg, and the favourite site for them

wss the subcubeneous border of the ulma , about £ inches
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from the tip of the olecranon process. Uver the grert tro-
chenter of the femur, and over the ligementum pstelles end
lower pert of the pstells were also common sites; in the
latter site they were sometimes associated ¥ith enlerged
prepatellsr burss. Cccasionelly they were secn necr bthe
melleoli, end in one cesc on the zygons. The fsgt thet of
394 old ceses of yews b5, or 13,96% hed subcutsneous nodules
on the ulns, whereas of the remeining 1,984 persons exemined
only 8, or 0.40% had them, is strong evidence that these
nodules are nothing more or less than a menifestetion of
yews. wore recéntly,$pittel(18), BEgyedi (28), Gutierrez

(29), and Dubois (30, attribute the condition ® yews.

L history of yews wes obteined in &ll the

writer's cases.

In the Kigome district in 1926, 1976 cases of
yewé and 162 ceses of syphilis were treasted, a relative
frequence of opproximately 81 ceses of syphilis per thousand
cezses of yaws. thess figures refer to the whole district,
which includes the towns of Kigome end Ujiji, where there is
s reletively dense netive population living under comparatiée—
ly civilised conditions. in the country of the Wehs
(Lusimbi), the proportion of cases of syphilis was much
smaller than for the whole district, Whlle it will be noted
that the frequency of juxta-articular nodes was greater
among the Kigomes hospital ceses. the present writer joins
cdmpany with those who believe thet juxts-srticuler nodes
ere =z menifestetion of tertiary yaws.

+he condition appeers to originate in the
tendon shesths or bursee, end to be allied pathologically to
the condition known es genglion. the nodules sre herd end
resistent to the touch, end mey ettein the size of & golf
ball. Hgyedi (28) observes that they tend to caseste end
celcify, and also that they tend to bresk dowvm ané dischecrge
their caseous conbents, an instance of which, however, the
present writer has not met. Gutierrez (29), who spudied

the microscopic appearance of 3 nodules in section, does
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not note &ny cppesrance of calcificetion, the nodule consist-
ing meinly of loose connective tissue, with mssses of peri-
vasculer round cells with uniform dsrk-steining nuclei
peripherally, end dense fibrous tissue somewhet concentricelly
errvenged, in places with a smooth hyaloid eppezrence, centrally,
this recalls the fibroid indurstion of Spittel. Sobernheim
(31) records finding "spirochzetes of psllids type" by the
method of Levaditi'in sections of juxta-srticular nodes.

MOTH-EATEN SOLES (Imsimbi, 12.1%, Kigoms Hospital, 16.1%) snd

PITTED PALMS (Lusimbi, 6.0%, Kigome Hospital, 4.8%).

Pitting, irreguler destruction of the lLorny
leyer of the epidermis, crescks, and fissufes &re so extremely
common in the bere-footed ifrican netive that discriminstion
in necessary. 1he leter stages of the condition producsd
- by severe and prolonged invasion with jigger fleas {(Dermato-
philus penetrans, synonym Sarcopsylle penetréns), when
secondary infection hss teken place, yields a regged appesrsnce

ofthe heels, and plentar eminences, while cracks snd fissures

are often caused by trauma. 'he plenter and peslmer condition
due to vaws is however distinctive. in the early strges the

blanter lesion hss the sppearence of s neil hole, due to the
shrinking of ¢ smell granulomstous placue, which becomes =z
core end finally drops out. these plagues may be confluent,
producing e honeycombed appesrence of the sole. ureume in

welking no doubt eggravated the condition, so thet irrsguler

an

cracks end fissures eventually eppear. the condition mey be

& of

i

painful, causing the patient to limp badly. Psrsesthes

verious kinds is sometimes complained of, such as that of

walking on nsils. moss and Bigelow (21) describe the condition
in terms similer to the sbove, end Spittel (18) mekes mention
of it, while Dye (32) in Northern Nyasaland ssw only one csse

of pitted palms among several hundreds of yows patients,

elthough he stetes that it is common enough elsewhere in thet

country.
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WYPERKUHATOSTS, (Insimbi, 11.6%, Kigome Hospital, 11l.1w).

¥
<

Powell (3) stetes thet this is commoncr in
other perts of indie where therc is no ysws thsn zmong his
ceses, ¢nd he hss seen persohs with this condition develop
primery yaws. the present writer considers that this note of
scepticism is healthy, since, in the tropics, the csuses of
irritative skin lesions number legion, micro-organismel,
fungal, srthropodal, insect%}) and, as the condition generslly
remeins untreeted, 1t reaches s chronic stege in which over-
growth of the horny leyer of the epidermis is & neturel result.
Without wishing to suggest thet there is anything specislly
charscteristic about the hyperkeratosis produced by yews, es
a result of tissue reezction to the long-continued stimulus
of the specific orgsnism, ob .that it differs in any fundamental
wey from the hyperkeratosis produced by other causes, it is
nevertheless worth while btecording thet it is found in =
feirly large number of cases of tertiesry ysws. <thus, irreguler
patches of hyperkeratosis mey be seen during the retrogression
of nodulsr cutsneous framboesides, surrounding aress of
ulceration, covering the site of hesled ulcers, or overlying
the deformities of bony lesions. nemsay (22) ird Assem

found chronic dermetitis common among 1,000 cases of tertiesry

yews, and Gutierrez 129) stetes thet 5VU% of the cases attending
& yews clinic in the Philippined hed keratosis. Spittel (18)
in his Ceylon monograph, however, does not mention the conditia

LEUCODERMA. ( Lusimbi, 2.1%, Kigomez Hospitsl, 1.64).

These depigmented pstches, resulting as they did
from deep ulceration with destruction of the Malpighien leyer
of the epidermis, ere not, as in the case of hyperkerstosis,
pathognomonic of yews. rhey were noted most frequently on the
extremities, the commonest site of ulcerstion. wrheir extent
veried from s smell petch 1 to © inches in diameter to «
lerge one covering practically the whole of one aspect of &
limb. shey are usually seen in old people,in whom the disecse

hes resched o guiescent stage, end, teken in conjunction with

the verious scers and deformities commonly seen in such ceses,
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help to complete the clinicel picture.

PSEUDO~MYCETOMA, One exsmple was seen &t Lusimbi (0.2%) and

two at hig@ma (1.6%). In each of these cases the foot =nd leg
were affected, and the resemblence to mycetoma was so striking
thet a laboratory investigation was undertaken by the writer;

no trace of the fungus was found, however, but spironemata of

the pallidum type, together with 2 variety of other spironemste
were seen, and numerous cocci and bacilli, including the bacillus

fusiformis of vincent.
A history of yaws wes obtained in esch case.
as ulcers
rhe lesions appeared to have begun,/which invaded the tissues
widely and deeply, inviting the ingress of secondsry infection,
the result being great swelling end deformity of the whole foot,
with multiple sinus formation and exudation of foul-smelling
pus. Specific treatment, coupled with local trestment on
ordinary surgical lines, was eventually successful, . although
one of the cases remained in hospltsl over six months. Ls &
point of interest, it may be mentioned thet the fusiform bacillus
of vincent @as also been found by the writer in edvanced jigger
lesions, ané?ﬁhese cases treatment was also difficult, semputation|
of toes and fingers heving to be resorted to in some instances.
GANGLION. (Lusimbi, 3.2%, Kigome Hospital, 0.8%).
This condition was seen in 15 patients in sll.
‘the distribution wes as follows: left wrist 8, right wrist 7,
left knee 1, right knee 2 in 4 cases, there Wereﬁganglia,
and in 1 instance the site is not recorded.
Franklyn (33) records a case of yaws with large
ganglion on the back of thevhand, which dlsappeared under
trestment with H.A.B. Bgyedi (28) mentions lesions of tendon
shesths. n 1925, the present writer found a case of genglion
on the bsclk of the wrist in a native patient at Sews Hadji
Hospital, Der-es-Saslsam, and, unaware at that time of the
possibility of its association with yaws, removed it surgically,
1t was found to be in relation to the mucous sheath of the

tendons of the Extensor digitorum communis snd Extensor indicis

proprius, and to consist of a thick, fibrous-walled sac,




contalning trensperent, colourless ms terisl resembling
glycerine jelly. wenglion due to chronic inflemmetion is
met with in temperste climectes where yews ié unlmown, but, in
11l of the 15 ceases recorded ebove, & history of vews wes
obteined, and the condition was never seen in the nigome
district in nestives who had not hid yaws, & fact which
strongly suggests thst the locslisstion of S.pertenue in
tendon shesths mey set up 2 chronic inflammsation leading to
the formetion of these genglia.

VLCERATION OF THE PALATE, ULCERATION OF TIE KASAL SHEPIUM.

(Lusimbi, v.2% and 0.5% respectively, snigoma Hospitsl, nil.)
GLNGOSE. (Lusimbi, 1.2%, Kigoms .ospitel, 7.1%).

These conditions ere grouped togethsr, since
doubtless they sre steges of the sesme destructive process.

Uellenen (20) stetes thet gengos: wes very common
in Zenys 14% of adult vaws ceses). Spittel (18) refers to
gummetous infiltration of the nose snd palete, preducing £11
degrees of destruction from yielding of the septum to sxtreme
forms of gengossa. Lt is self-evicdent that, if therec exists
{ss these cases of gangoses testify), a condition in which
the whole of the soft pslaste, the grester pert of the hrrd
pelete, end the nose, including bony &nd certileginous septum
end eler certilages, is destroyed, so that the nassl pesseges
open upon the fesce es two unsightly epertures, then there is
elso en eerly stege of the condition in which the destructive
process is but beginning. ihe writer therefore specks
without hesitation of the occurrence of lesions of mucous
membranes in tertisry yeus. much has been written on this
point, end much discussion hes taken plece. wurenulomets of
the secondsry stage of ysws hsve been recorded as occurring
on mucous membrenes, but it now seems cleer thet these records
were based on fesulty observation, and thet the lesions, which

appeared to originate on & mucous membrene, ectuslly

P

originated on the skin, close to the muco-cutaneous junction,

e point which hes been epphesised in this psper in deazling
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with the secondery stege. Ltheresfber it became hersticsl to
speelt of yews lesions origineting on mucous membranes in any

stege, it being held thet the so-cslled tertisry vows lesions

-

on rwcous membrenes were sctuslly due to syphilis. vhe rec
point &t issue is whether the end result of these lesioms,
nemely gangosa, 1s due to yaws or syphilis or some other
discease.

oittner (34) described two cases of rhino-
rheryngitis mutilens seen in Java, =nd, sbout the seme time,
Winckel (35), working in ¢avs, formed the opinion thet the zm
ceses of gengoss he saw were due td yaws. nemssy in fsacm
does not mention gangose. ven Dyke, Bskker, end Holsen 136)
give en interesting account of the condition in wgevs. Finding
e ceses of tobal destruction of the nose in a pstient present-
ing himzelf for trestment for e¢n stteck of m leris, the
suthors set ebout investigating the conditionvﬁnd collecting
other cases. 48 so often happens under these circumsteances,
in tropical practice, the rerity wes found to Dpe common.
{For exsmple, mslignant diseese is freqguently stated to bhe
rere in primitive neative races; ecch yeer in rengenylke
Territory, es the medicel staff increases snd &s the individn2l
worlker is able to give eloser study ¢nd sttention to the
investigetion of his ceses, the number of ceses of melignent
disesase recorded incresses.) As & result of this study, the
suthors ceme to the conclusion thet gangose wes a menifeststion
of yaws,

Wear (47) records & cese of gengose in o

Dyek women at Sintang in sorneo, and describes the nrocess

as commencing with ulceration of the pelete, later destroying
the walls of the nasal passsges, end involving the suprs-nessl

end infra-orbitel regions. the women had previously suficred

from yews, which is very common emong the Dysalk populetion,

while syphilis is rere, and the zuthor considers the condition
to be tertiary yews, having excluded tuberculosis, leishmeniesis
end leprosy. che DProcess was srrested by trectment with

neoselvaers:n nd mercury, without improvement in the
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appearince.

In the Belgisn Gongo, Beurnier snd Clepier (47,
found thset every villsge hed one ob two cases, which corres-
ponds with the present writer's experience in Lengenyike
rerritory. they attribute it to syphilis, while Dubois

(48 ; who also found gangoss common in the pelgisn Congo,

essoclated it with yews.

vangose appesrs to be found in all areaes in which
yews 1s endemic, and to-dey the me jorifty of observers consider
it to be & menifeststion of tertisry yesws. Powell (%), however,
who wrote suthoritatively on vews in Lsssm believes it to be
due to syphilis. the low reletive prevelence of syphilis in
the nigoms district, the cbsence of cny other clinicel signs
of syphilis in the cases of gengoss, the presence of &
history of yesws in every case, and the coming to light of &
few céses of unmistakeble tertisry yaws 1in which ewcrly lesions
of the pslete #nd septum were prescnt, seem to the writer

to be fects which afford strong support to the view that

13

gengose is due to yews.,

(s

\

CONTRACTURES, (Lusimbi 2.1, Kigome Hospitsl, 7.1lk).
| The higher percentege of cases in the hospitel
geries is probebly to be{expleinéd in the stme wey s the
higher percentsge of ceses of ulcsretion, veble XII
gives the distribution, &nd shows thet the commonest conditions
were telipes equinus, deformity of the hend, end flexion
contracture of the knee snd elbow. n every case the
ceuse appeared to heve been savere deep ulcerstion, followed
by contraction of fibrous tissue in the process of he:ling.
tmmobilisetion end bindine dowm of tendons and muscles by the
scer tissue no doubt contributed. tmibng & native poruletion
there sre few more pethetic sights - & young boy or girl
with extreme tslipes, limping slowly slong with the sid of =
stick, the toes zlone of the effected foot re:clhing the
when there is & vekus. clement, hobbling on the

ground, or,

outer side of the foot; ¢ wome n nuddled on the ground with

both knees doubled under her, fixed for 1life in & position
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of extreme flexion; en old men vith both elbow joints fizes,

both hendes terribly deformed, snd with his festures distorted
end hideous from gsnsosa. The tregedy is thet :very cass
is vreventible, :8 gnti-yaws cempeigns eamong netive

communities develop such ceses cre certsin to become rerer,
bat et the present time thers zre thousends of netives
cbhbndemned to life-long sufferine in their remote locstions.

LATENT CASES. (LUSIMBI 3.2%, Kigoms Hospitel, nil. )

These were natives, usuelly sdults, whd geve &
definite history of yews, and who, in sddition, showed definite
signs of active disease in the past, but who compleined of no
syaptoms, and who presented no signs of sctive disecse. the
impression gt thered from these cases wes thet the discese mey
undergo srrest or even spontancous cure after the secondory
stege, or even rfter the tertiary stege hes becn re:ched.

nsteneces of long lstent periods «fter the secondsry stepe
heve szlresdy been mentioned, but, without fuller investigstion
such ¢s by the Jassermenn reschtion, one cennot say whether

in these cases sponteneous cure hss teken plece, or whether
the disesse is only letent and lisble to light up into sn
active tertisry stzge ot some future period. rthe cases which

heve resched the tertiary stege before the disesse becene

incctive are oh a somewhat cifferent footing, but evsn in thom

one could not be ¢ rtein thsy ectusl cure hed taken plece.

Unfortunetely Jessermenn reections could not be cerriec out

under the cilrcumstences.

ihe writer hes not yet met & csse of goundou, which

hes been classed ss e menifestetion of tertisry ysws by some

observers. snd he hes no definite evidence fto submit uron t he
J y € 1o LC

occurrence of lesions of the nervous system, which ere held

Py some to be found in yews. “Evidence is sccumulsting of the

occurrence of paraframboesial nervous conditions, similer to

wenersl perelysis of the .insene end rabes dorselis, which

clesr up after e short course of ~ismuth in cuantity much less

then is recuired for syphilitic lesions" (1). Uhis guestion

is certsinly worthy of very careful investigetion.



DIFF.REVITIL DI GNOSIS FHROE SYPRILLIS.

Clinicrliy there is no difsficulty in
differentieting the two disesses in the primery end seconc: ry
stages, the primery or mothsr vew end the florid second: v
eruption being quite cherecteristic end without counterrert
in syphilis; in the tertiery stsge it mey be difficult or
even impecssible.

wory (38, considers tnet yews is syphilis as

3]

menifested in primitive tropicel rsces, emong whom thce dise: sc

)

hes remsined dermatropic, but which, since sinee the beginning
of civilisetion, hed developed into syphilis &s we know it,
the virus becoming neurotropic. muller (39, is impressed
with the seme ides, steting thet the spironeme of jsws is
found in the epidermis, thsat of syphilis in the dermis; th;t
the mucosce are ¢ ffected in syphilis snd spered in yews; &nd
that congenital trensmission occurs in syphilis but not in
VEWS. In cold climetes, the virus, instesd of being shed
by the skin, becomes meinly restricted to the wmucous merbr:nes,
end, to compensete for this hendicsp, it becomes ¢ble to
stteclk the ovum; ihe fact thset & syphilitic mey be infected
with yews, snd vice-verss, 1s held by most observers :s
sufficient to differentiste tnem £s two scperste disseses.
ihe present psper hes endesvoured to show thet even in
reletively cold climetes yews mey exhibit the rlorid Zremulom-
etous dermel eruption just &s prorusely es in werm clim: tes,
and that in tertiery ysws tme mucous membrenes zre not sprred.
/n interesting rield of gspeculetion is however opened up by
these views.
fowell (3) believes thet the nistory of yesws in

isgem is sufficient to prove thet the two fre distinet diserses.
oyphilis hsd been rife in indie for centuries, especiclly
emong the coolies of /‘ssem, wher: the first cese of yews
followed on the srrivel of o family from veylon, the youngest
of three dsughters being iniected with yews, which theresfter
spreed repidly, snd beceme known s "the new diseesse"”.

The writer wes extrsmely interested to find thet



the nefives of wengenyike Lervitors recognised ¢ difierence
bztwecen the two diserses. silliems (4C,, in connection writh
his work on vencreel disesses,wrote from the .ukobs district:
"Confusion of yews with syphilis. [rom repected convers: tions
with intelligent netives, . heve glesned several items of
interest witn regrrd to these disesses. wwome of these nctives
know'oﬁ bube (yaws) £s & sepsrrte disesse from keswendi
{syphilis,, and they.say thet they leernt of it from the
wermens. . hsve &lso lesrned thet tue nctives, some of them,
distinguish petween two kinds of syphilis, which they czlil
kegwencd ndogo znd keswendi kubwa. vthe former, the Lesser
Syphilis, they recognise ssj-

1. Hereditary or

2. Connected with éexual intercourse, ;nd they do not
seenm bto know of its general infectivity. h

the latter, the Grester Syphilis:-

1. Not hereditary.

2. not neceSszrily connécted with sexusl intercourse
per se, but very infective generally, i.e., it is dengerous
for anyone with & cut or scratch to go nesr snother infected
DErson.

Lt ssems to me that they have recognised the
difference between the two disesses, snd have called ysws the
drester Syphilis, on sccount, perheps, of the very lerge
scebs one sees.'

The present writer interrogeted a number of

intelligent natives on the subject, and trenslations of some

typical replies sre appended:-
l1.R-womm Svohilis is contracted from women. Yews is
contracted from dirt. Syphilis begins e&s & sore on the penis

or the nose, then there is & rash like sceabies. Laws begins

€8 & big herd sceb on various prrts of the body. LTterwerds
there sre ulcers in both syphilis end yaws. the uleczr of
syphilis is round, with cleen edges, and bleeds if you touch it.

the yews ulcer does not bleed. The syphilitic ulcer becomes

coloured on herlinge.
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Ce A-mm--ey Byphilis begins with only £ or 3 sores, yows
with meny.\He hes spperently missed the primery yiw, ond
refers to the secondsry grenulomets., The sores of syphilis

bleed easily, but yews sores do nobt. ufngose is dus to NERT

€

Ge Jmmmmmns « Syphilis begins with pein snd swelling of the
groin, 2nd & sore on the penis or nose. these sores are

herd, end if squeeed weter comes oub. ssws begins es ¢ oig
sore on the leg or trm. .Lfterwards the sores of syphilis sre
fleshy, and bleed easily, the yaws sores are white, with
crust. Afterwerds, in ymws, there sre pains in the liwbs,
cnd sores come out all over the body. # man who has hsd yews
mey ¢fterwerds geét syphilis.

{The reference in each of these replies to syphilitic
sores bleeding essily is expleined by the faect that & typicel
herd munterign chancrs 1is seen with extreme rarity; elmost
inveriebly it is massked by soft chencres, which zre prone to
bleed on manipuleation. uence A's statement that syphilis
begins with 2 or 3 sores, the chsncroids being multiple;.

These replies show thet, in the errlier steges
et lesst, yaws end syphilis are quite definitely differenticted
by some of the netives.

yaws, as the writer has seen it, is not cep:ble

of hereditary transmission, snd is not & veneresl dise: se, does
not produce lesions of the viscera or nervous system, nor =
tendency to recurr=nt abortion or stillbirth., <t is &

disesse of primitive tropical communities, &nd not & disesse

of civilisstion; cross-infection with syphilis is possible

(Mz cKenzie (41) records en instruetive cese); slthough the
specific orgaenism in morphologicslly indistinguisheble from
the ppecific organism of syphilis, inoculstion expsrimunts

have demonstrsted what may be & charscteristic tissus resction.

Under trestment with neosalversen, the lesions of yaws /

disappear, snd the Wassermann reaction returns to negative
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rmich mors repldliy then in the casz of syohilis. weken 1n
conjunction with the clinicel plcture, ¢ detsiled clinicel
history mey be of the grestest velue, but in decling with

primitive psople it 1s often extrumely difficult to seenre ¢

clesr zccount.

1t is submitted thet a district such es Lusimbi,

in which the incidence of syphilis is low, presents e v: lueble
opportunity for the investigetion of the subject. ln the
preperetions of the records of the tertisry ceses deslt wibh
in this thesis, the grestest cere hes been teken to emclude
any who gave & history of syphilis, snd it is hoped thet

ﬁhese records will prove of some slight value on thet sccount.
TREATMENT.

The use of msrcury, potessium iodide,
end sntimony in the trestment of yews has been sbendoned
almoét entirely, end e description of the applicetion of thesc
drugs would be of historicsl interest only, snd is thereforc

omitted.

Jas)

it is true, ¢s Stenmus ( 42 ) stztes,
that the intréduction of neosslvarsen, following ifts use in
syphilis, revolutionised the trestment off yaws; but the
introduction of vYismuth salts, on account of their very
rmich smeller cost, was an event of ecuel if not of gre:ter
~importence.

ihe rrpidity with which secondary lesions
diseppeer under tresstment with these drugs is drsamatic.
uoodpasture (18) stetes that within 40 hours sfter the
injection of & therspeutic dose of neosslverssn, all treponem-
ats (spironemete) demonstreble by Levediti's method had
diseppesred from eerly ysws. The remerké ly repid hecling

of secondery cuteneous lesions, he continues, consists

essentislly in en almost immediate suppression of scute
exudstion, end the removel of excessive fluid end celluler
exudate, bu surface eveporation, by sbsorption, and by
phsgocytosis. 'Thg thickened epidermis quickly resumes normsl

differentistion, with hyperkeratosis for a while until the
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epithelisl leyer becomes ageln of ¢ normel width end ropidity.
of growth. ne thinks it proosble thet neosaslversen is
destructive of polymorphonuclesr leucocytes in the lesion, end
this mey fevour the repld disintegrastion of the Ttreponemeats.
The oldervsecondary nodulest lesions have & more permenent
architecture,'end probebly offer grecter protection to
treponemata, conseguently they require more care in effecting
e cure.

1t would be extremely interesting to have ths
result of similer observations on the histology of healing
yews under treatment with blsmuth sslts.

Dye (3Z) reported thet 2 injections of neo-
sglversen, 0.3 snd 0.6 gm. respectively, given intravenousiy
with gn intervael of 1 week between them, were sufficient to
produce & clinicel cure in sécondﬁry cases, end that no
recurrences were observed within e year, in tertisry csses

s third injection (0.6 gm.) wes necessary to give good =nd
repid results,

navarro (43) gives informetion regsrding the

rcpid diseppesrance of the positive Weassermann resctlon in
secondaiy cases trzeted with neosslversan. ithree to three
end & hslf months after cessetion of trestment, 82% geve
negetive reactions, of which 51% hed received only & single
injection. Moss (44). elong with Sellsrds and pigelow,
visited Ssnto Domingo a&s & commission to study yaws in 1920,
In 1925, Moss returned to observe the results of treetment,
and had the opportunity of exemining in 1925 419 of 1,046
ceses trested in 1920. The results suggest that about 50%
of a miscelleneous series of ysws cases in various steges may
be cured by & single injection of neosslvarsan (0.6 gm.l,
and thet the percentage is not much incrersed by 2 injections ,

but is considersbly increases by 3.

These sre briliisnt results. 3Such was

the finencial position of Yenganyike Territory, however, thst
a wholessle anti-yews cempaign with neosslvsersan as the main

armement wes impossible. Even to the present day, the
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outlook would heve been gloomy, but for the discovery of the
value of bismuth sslts, which can be utilised at a cosﬁ of &
frection of a penny per dose compared with several shillings in
the case of neosalvarsan. in the Annual Medical’Report of the
Territory for 1921, some notes on the results obtained by the use
of bismuth sodium potassium tartarste (B.S.P.T.), chiefly in crses
of yaws, were published by the Acting Principal Medicel Officer,
Dr. J.0.Shircore (45). The asttention of the lstter had been
attracted by the discovery by Dr. Roux, Director of the Pasteur
Institute at Paris, of this salt, which on trial had given good
results in the treatment of syphilis. The lste Mr. McGowan,

a Dar-es-Salasm chemist, Was.approaohed,‘and he produced & simila
selt from bismuth oxide, which, on trizl by Dr. Parry at Sewa
Hadji Hospital, gave most encoursging results. Ihe original
substence was weutral, but there were difficulties in the weay of
preperetion, and a second betch, prepared from the carbonate, znd
acid in reaction,was, after trial, distributed to sewveral of the
médical officers in districts where yaws was common. This wes
at the end of the year 1921, Subsequently, supplies of bismuth
sodium tartarste (B.3.T.) and bismuth potassium tartsrate (B.P.T.;
were obtained from home, and distributed to the various stations
in the Territory.4 At the’outset, there wes uncertainty es to
dosage, while the intravenous route was employed, a method now
ebandoned as dangerous, in favour of the intramuscular one.
Experience has now,taughtlthat an intramuscular dose of 5 grains
for an adult male of average body weight, and 4 grains for an
averagé adult female, cen be given without fear of untoward
consequences, provided care be taken to ensure that the injection
is actually intramusculsr, and that the point of the needle does
not enter the lumen of & vein.

What the introduction of these salts meant to the

development of the anti-yaws campaign in Tanganyika Territory

can be seen at a glance from the following figures:-
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Yaws Cases Treated in Tanganyika Territory.

Year. Cases Treated.
1921 1,109

1922 3,123

1023 . 3,616

1924 20,714

1925 75,689

1926 100,000 *

% Annual Report for 1926 not yet published. Approximate
figure, given by the courtesy of Dr. Shircore, Director of
Medical and Sanitary Services.

Bismuth sodium tarterste (B.S.[.) wes the‘
selt used by the writer in the trestment of his ceses at
Kigome. In eerly cases it appesred to be little, if eny,
inferior to neosalvarsen. 1in tertisry cases the results
were less drametic, but in the end extrémely setisfactory.
In sdvanced ceses of deep ulceration and extensive tissue
destruction, 4 to 6 injoctions of £ grains esch intre-
muscularly into the glutezl region , et the rate of 2 per
week, were sﬁfficient to arrest the progress of the disesse.
‘he subsequent healing praeess in these ceses occupied seversl
weeks longer. Occasionelly more refractory cases were met
with, when 1t wes noted that, sfter & course of about 10
injections, further injections of p.5.T. did not improve
mstters, and thet ordinary surgicsl dressing alone was quite
as effective &8s dressing plus continuence of injections.

£ short course of neosalversen wes sometimes beneficisal
=t such times, but the impression grthered wess that delsy
in heeling was not due to feilure of the bismuth to destroy
the specific orgenism, but to the presence of secondsry
infection snd poor tissue reaction on the pert of & debil-
itated patient, and thet the salverssn wes beneficisl bn
sccount of the tonic effect of its :rsenical content rather
thaqén account of its specific action. |

pismuth-iodoform-pareffin paste (B.I.P.P.),
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which earned such & high fcputation during the wsr, wves
found to be the most useful locsl abplicd;ion. skin graiting
cen be resorted to with sdventege in cases of delayed hesling
where the grenuleting surface is lerge. Other surglcsl
megsures srescreping end ceuterisetionof ulcers, trsnsplent-
stion end lengthéning of tendons,followed by messege and
movement ,for the undoing ofvcontrectures, and plestic
operatibns for facisl deformities. Hctropion, and entropion
with trichiaesig,are commonly seen in association with
ulceretion of the fece in the orbital region, &nd csll for
surgicel trestment. wvengose responded well to trestment
with bismuth, but great scarring snd deformity remesined after
heeling.
the dose of B.3.T. ﬁsed by tho writer ot Kigome

Hospital, nrmely 2 grains twice weekly for en adult, wes
considerably less than the meximum dose which cen be given
with ssfety. wnerger doses \ 3 grains) were given ¢t the
Lmsimbl clinic, While in charge of Sewe Hedji nospitsl in
1927, the writer used 5 gresins for an adult mele and 4 greins
for sn cdult femels without any immedisate untowsrd results

wheatsoever.

ithe reason for the employment of the smeller

dose was the prevalence of stometitis, one of the dissdventezges
of the bismuth treestment. ihe development of stometitis
causes interruption in the couree of injections, and a
© nsequent lengtheﬁing of the stey in hospitel. While not
usuelly serious, it is uncomfortsble end annoying to the
patient; severe caeses do occesionelly occur, in which the
discomfort is extreme, and, spesking generally, it is & fector
c&lculetéd to militete sgeinst the populerity and success of
the cesmpaign.

| the writer investigeted the incidence of
this complicetion in 1925, -~rith the results given in rable
XIIT. Impressed with the fact, which is contrary to
populer belieR, thet the majority of natives zdmitted to

hospitel suffered from pyorrhoee alveoleris znd carious teeth,
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the writer, during the first 6 months of 1926, instituted
the routine practice of heving the mouths of &ll yews pectients
exemined on admission, &ll septic testh and étumps extrecied,
end the gums treated with tincture of iodine, before their
coursge of injections we.s begun. buring the second & months of
1926, in eddition to the sbove, the ysws ceses werc put on e
potessium chlorste mouth wesh 4 to 6 times deily from the dey
of sdmission until the completion of their course.

| rhe results on the whole were discppointing
{Table XI¥I), Some improvement certainly wes obtzined.
Although the psrcentage of those undergoing trestment who
de&eloped stometitis was not reduce:d, the sversge time ¢t
which stometitis did develop wes postponed (1925, after sn-
everage of 3,00 injections; lst % 1926, 3.12 injections; Znad
% 1926, 4,00 injections). In addition, en apprecisbly higher
aversge number of injections per petient wes attained;without
grestly increesing the incidence of stometitis. (5.20, 5.76,
end 6.45 injections per patient for the three periods,/.Thus
the figure for the first half of 1926 shows ¢n increecse of
10.8% in the aversge number of injections given, with én
increase of only 2.6% .in the incidence of stomatitis , znd
the figure for the second hslf of 1926 en incresse of 24.00%
in the sverasge number of injections, with en incresse of only
9.5% in the incidence of stomstitis.
‘ surveyed generslly, however, these results seem
to indicste thst tﬁe solution of the problem of the prevention
of stometitis 1s to be sought in some other direction, as they
herdly gppeer to justify the emount of fime anﬁ trouble
expended.

buring 1926, medical officers received = circulesr

from heedquerters recommending the eddition of 1 to greins

of megnesium sulphete per dose of 5.3.T., s & mesns of

reducing the pein =t the seet of injection. it first it wes
found thet if the two salts were put into solution together
8 white precipitafe cemé down during sterilisstion by boiling,

and it wesfesred that the composition of the bismuth s:rlt
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was being altered in such ¢ wey e2s to thiow ' the bismuth out
of solution. weter it wes found thet if the.u.S.T. end megnesinm
sulphate were prepared es sepaerste solutions, boiled, snd then
mixed, no precipitstion took plece, e¢nd this solubion wis used
by the writer ot sSews Hedji Hospitsl, Lar-es-Ssleem in 1927.
£1lthough no OUDOPbUﬂltV vresented 1tself of meking ¢ stetisticrl
investigetion,the griter formea the impr:ssion thst stometiti |
was not enyv commoner in JSew: Had]i Hospitel, whers ©~ and 4
greins were given twice weckly s the adult mele and fem: le
doses, ithen in Kigome, where only 2 grasins wer:s given, ané threo
possibilities occurred to him:-

1. The mrgnesium sulphete hed & prophylectic sction
egeinst stometitis.

2. the supplies of L,3.8.veried in toxicilty.

Ao 2he maximum s:fe dose 1s not necessarily thermost
toxic &s regerds the production of stometitis,
the writer hopes to heve the opportunity of investigesting thesc
questiohs 1l: ter. sor the present, let it be saild thet znothsr
megnesium selt, the thiosulphste, enjéys s réputation 68 ¢
prochylactic and therapeutic agent in:stomaetitis, snd there is
on the mfrket‘a provrietary preperction for intramusculsr
injection which is stcted to be effective in this wey. .f a
cheep and effective substance could be obteined which could be
combined with or cdded to ».,8.T. without interfering with its
soluﬁility or spirqnemicidml powsr, the wmrin difficulty in
the bismuth trestment of yews would be overcome.

fs it is, however, the stometitis 1s seldonm

slerming or protrected. eimburger (46) hes recorded = severe
case of bismuth poisoning with stgmatitis, bleeding from .the
mouth, petechise on the thorax, ¢bdomen, snd limbs, slbuminurie,
heemeturis, end bloody sputum, sefter 4 injections or £ ccs.
of & 10% emulsion of bismmth sclicylaete in olive oil szt 3-dey
intervaels. Sodium thiosulphete by the mouth znd intrevenously
successfully relieved the condition. +he present writer hes

not met with cases of such severity, but has seen s number of

ceses with swelling of the gums and lips, eXcessive selivstion,
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.
end slight bloody ooging from the gingivél‘margins.

On the whole, the nctives afe little perturbed
at the egppeerence of stometitis, end endure its discomforte
without compleint; it does not appesr to heve detracted
greetly from the popularity of the bismuth trestment in their
estimation; if en out-petient develops stometitis, he simply
doees not turn up for the next injection or two, but comes
again as soon as it has cleered‘up. in hospitels, however,
where the pressure upon in-patient sccomodetion is elweys

great, it not only lengthens the stey in hospital, znd there-

@

fore edds to the cost per patient, but keeps ¢ bed occupied
thet may be renuired for & more urgent case. 41t 1s thus
en undesireble compliceation, end we must meke every effort to
overcome 1it.
fbscesses end necrosis &t the sest of inject-

ion heve been recorded ¢s occurring efter B.S.l. injections,
ratients usvelly comvlein of ¢ certain aswmount of pein for ¢
dey or two after injection, end occasionslly redness snd
locelised swellimg snd tenderness &re seen. Ihis subsides in
the course of Z to 4 deys &s a rule, ¢nd the writer hes not yot
seen 2 case in which suppuration took place, over meny
thousands of injections. <the best prophylactic is scrupulous
ssepsis: thorough preliminery sterilisstion of the needles,

syringes, end solution, the hends of the injector, cnd the
skin &t the site of injection. 4+t 1s convenient, in decling
with lsrge bstches bf petients, to use severel sets of nsedles,
one setbeing used for the injections whHile snother set is
being re-boiled in the steriliser, and it is wise to trein
the assistahts to a system in which esch performs his tssk
at the'proper time end in the proper wsy, so ensuring thorough-
ness end despetch. |

vhe introduction of the bismuth trestment hes

proved sn event of signal importence in enti-yews work in
Tengenyike Territory.. It hes made possible tremendous
expension of the cgmpaign, snd thoussnds of natives who other-
wise would have remsined untrected heve with its assistence

received the priceless benefit of restored heslth. thet
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expension is not yet ended. +the work cannot be seid to

heve reached ¢ successful conclusion until the lsst csse of
ective yaws hes been cured, and there is re:son to hope thet
this object will be achieved within the lifetime of the

present generation.




APPENDIX.

I.

Notes on the’Geography end Population of Kigoms District.

The Medicel headquarters of the district ere in the
town of Kigoma itself, the terminus of the Centrsl Reilway,
which connects Dar;es-Salaam with veke Tangenyike. Kigoma
is beautifully situsted at the heed of a picturescue bay,
and is the largest oritish port on the lske; the hospital
end edministrative buildings stend on & hill over.ooking the
township.

in former yeers, ujiji, deriving its importénce from
its sitvetion on the sleve caravan and ivory tbede voutes
bet&een Central Africa snd the headguarters of these trades
et Zanzibar, wes the largest native town in the ares now knowm
as lengenyiks Territory, with & population estimsted at 25,000

It was here that Stanley succeeded in finding wnivingstone in
1871, and the mengo tree under which the historic meeting
took plsce is still to be seen.

0f recent,and especilally since the Central line weas
pushed as far inland as aigoma, which wes reached by the
vermens in 1914, the native population commenced to drift
towards Kigoma, settling in large villages within easy reach

of the Buropean township, in which they sought employment.
At tﬁe present time the population of uvjiji has dwindled to
about 7,000. The netive villages round Kigomsa, end ujiji
itsélf, have come under the influence of Western sanitary
ideals to a much greater extent than other parts of the
district. Their dwellers are largely oSwahilis of cosstsl
origin, with a mixture of Wefipa from the ufips province to

the South, immigrents from the pelgian Congo, and & few Wehe
tribesmen from the higher sltitudes to the kast. They sre

better clothed, more enlightened, end less primitive in their
mode of life than the tribesmen of the Lake Hinterland.
sorth-East of nigoma the lsnd rises sharply from

lake level (2,550 ft) to 2 wide plateau 5,000 to 6,000ft above



see level, which extends from ¢ few miles inl:nd from the
Leke as fer ss Kibondo. v1he Kigomes-Kesulu-aibondo-~road
roughly indicstes the South-Western boundery of the plstecu,
end, incidentally,'the limit of the greatAulossina morsitens
belt, which stretches from ufips northwards towards wske
Victoria.
the people of the plstesu mentioned sre of the

tribe Wehe, a primitive pestoral people living for the most
pert in small scettered groups of huts, rearing cettle end
tilling small patches of soil sround their homss. +he herds

are free from trypanosomiessis, as the fly does not resch
these sltitudes. Uf sanitetion snd personsl hygiene thev sre
almost entirely ignorent, snd their clothing consists of
goet or ox hides. wheir lenguage, nihe, is qguite different
from sniswehili, the lingua fresnce of the kast coast and most
inland centres, including snigoms end ovjiji, and very few of
them spesk or understend niswehili. .ut for the unplesssnt
necessity of heving to procure & few shillings annuslly to
pey their hut snd poll tax, which they often dé by coming in

o Kigoms for & month or so and obtaining lsbouring or porter-

ct+

ing work, they would meke little contesct with the lerger

world outside. it is true that treding stations are now being
pushed out into thelr country, opening up & merket for their
produce and cresting a demand for articles like celico cloth
and blenkets, and that a few sre seeking permenent emrloyment
in the towns. .ut on the whole they sppeer to pr:fer the
primitive 1life to whicn for generctions they heve been
sccustomed, end to contemplete with supreme indifference

the gradusl infiltration of civilising influences.

Sulten Lusimbi, the supreme chief of the Wshs,
hes his headousrters at wkalinzi {5,000ft., see mep.). This
chief hes enormous influence over his people, end wes of very
greet assistance to the writer in his effort to push the ven of
the snti-yesws cempeign out into the country of the wgha. The
two groups of csses deslt with in the text were 1) cases

treated st wigoms wnospitel, comprising mostly swshilis from the



villeges eround nigome and v jiji, et an altitude approximately
thet of lake level 2,550 ft.), end (2) cases treated at
okolinzi, and ot ukigo (5,500 ft.), some 12 miles beyond,

and comprising Wsha tribesmen.




TABLE I,

Teble of Cases of Yaws treated in lengsnyika Teriitory

in 1925 by Stations, with Ap@roximate 4ltitude of ststions.

STATION NO.OF CASES ALTITUDE ABOVE SEL LAEVEIL
IN FiewT,
Arusha 959 4,732
Mbulu 192
Kibaya 20
Begomoyo 796 0
Bukoba 115 3,726
" District 6,980 3,726-5,000
Der-es-Seleaem 4,529 0
Mefia . 207 0
Dod oma 183 3,713
Manyoni 2
Singida 588 ‘ 4,000
Iringe - 40 4,500
Kigome 920 2,550
Ujiji 491 "
Kasulu 271 : 4,500
Kilwa 1,807 0
Kibete 120 - 600
Liwall Sleeping
Sickness sres 467 1,000-2,500
Kondoe-Irangi 4,268 4,625
nkelama 2,112 4,000
Lindi 4,784 0
Mikindsni 3,799 0
Tunduru 61 0
% Mesasi 2,h84 1,200
Lushoto 106 4,221
Mehenge 1.263 3,200
Psitrict 68 3,000-4,C0u
Morogoro ) . 694 1,708
Kilosa 547 1,950
Kisaki 121
Moshi 3,402 2,657
District 32
Mwanza ‘ 2,692 3,726
Me swe 4
Musoma 726 3,726
Namanyere 101 4,000
Kasange _ 420 2,550
* Kssange ) 1,007 2,550
Pengeani 479 0
Hendeni ) 1 0
Songea ’ 1,041 3,500
Tabors 266 3,680
Nzegs. 360
Negezi _ 85
Kahame 298
" District 1,404 3,000-4,500
Shinyeangs 175 3,200
Tengs 631 , 0]
® Korogwe 254
# Msalsabani 843
Tukuyu 355 5,000
Mweys 4,548 1,645 |
Utete 12,781 500 |
" District 4,680 400-1,200 :
%5,5889 |

% Ceses treated on’behsl} of wovt. by Missionsry Medicsl
Steff, with bismuth sodium tartarste supplied by uovt. Hedical!

&) . {

Service., |

E



TABLE I (Continued)

Summary.
o No. of Cases. Percentage.
Below 2,500 ft. 44,733 . 59.1

Above 2,500 ft. 30,956 40.9




TABLE T7T,

Clessification of 559 Cases of Yaws treated at Lusimbi

(5,000 to 5,500ft) in 1926.

Adults Children
MaTe Feme1le JIENNS remale
Total
Stage No. % lo. % No. % No. % HNo. %
Primary,l 0 0 0 0 3 2.6 2 3.1 5 0.9
I & IT 7 3¢5 6 3.4 20 17.5 14 21.9 47 .4
Secondary,II 7 3.5 14 7.8 34 29,8 21 32,8 76 13.6
TertiaryiIl 187 92.6 155 £6.6 57 50,0 27 42.2 426 76.2
Gengosa,IV 1 0.5 4 248 0 0 0 0 5 0.9
‘ 202 179 114 64 559

Average Ages in Years

I 5.4
I&II 11.8
II 11.5
IIT 24,9
v 41.0




Cdessification of Yaws Cases Treated at Kigoma

1il.

Hospital

During the Yesr 1926.

Percentage of ceses

Average age

Stage to tofel cases in years
Primary 1.9 9.0
Primery & Secondary 14,2 16.3
Secondary 10.4 20.0
Tertiary 71.6 5362
uangosa 1.9 44,0
TABLE IV.
Distribution of the Primary Sore. (119 .cases)
Situation Right side Left side
Foot 16 10
Ankle 15 14
Leg 9 7
Knee ] 2
Thigh 5 4
Hend 3 1
Wrist 1 4
Elboxw 3 4
53 ig
Chest )
Abdomen 2
Mouth(muco~-cutaneous
junction) 2
Scelp 1
Buttock 5
Back 1
Scrotum 1
Lrm & forearm 1
Pinne of ear 1
Nipple 1
Penis _1
18
Summary. : T ~
Right side hb Left side 46
Upper extremity or 1l4.3%
Lower extremity or 75.6%
Thorax & Abdomen or 5.9%
Head & Neck or 4.2%




TABLE V.,

.

Distribution of the Secondary Eruption in 60 Cases (Iusimbi)

Skin sround mouth ' 26.;..(Especially at angles of mouth
and Muco-cutaneous junction).

Scelp : 22

Buttocks : 19

Arms ., 17

Face 14.... (Other than parts specially
mentioned).

Legs

Elbows

Axilleae

Feet

Haends

Popliteal space

pBack

Thighs _

Skin over nose

Pinna of ears

Back of neck

Forehead

Chest .

Knees

Skin over eyelids

Eyebrows

Abdomen

Shoulder

Anti-cubital speace

Beneath chin

Ankles

Penis

Scrotum

Sole of foot

™
] =
‘aHHHHHmemmmmmmqqqqqmmmmu

eeee (This number refers not to
the totel no. of
Granulomata but to the
no. of times they were found
in the situations given),

Summary.
Lower extremity 42  or 19.1%
Upper extremity . 40 or 18.2%
Head and neck o4 or 42 ,7%

Thorax and abdomen 44 or = 20.0%




TA3Lﬁ BLE VI,

Cl“SSlflCaulon of Symptoms end Signs in 431 Tertlary Cases

treated at Lu51mb1.

No. of ceses
in which found.

2

Arb@ralmla

Arthritis

Ostealgia

Osteitis
Nodular cutaneous frsmhoeside
Ulceration
Dactylitis
Juxta~articulsr nbdes
Contresctures

Leucoderma
Pseudo-mycetoma
Moth-eaten soles

Pitted palms
Hyperheratosis

Latent

Gangosa

Genglion
Ulcerztion of sepbum nasi
Ulceretion of pslate

319
18
90
28

100
86
89
16

9
9
1
52
26
50
14
5
14
1
2

ol SRV 0o

.Q

-
OCOUHUHONONNGLODOKBOD G ™D
L Ld . o * » [ ] e 9 [ ] L] ® * ®

AOHOHREJGONDRONO

o o o
91 IAVE A IOl AV

TABLE VII.

Classification of Symptoms and Signs in 126 Tertisry Cases

Treated at Kigoms Hospital during 1926.

No. of cases

in which found

Ulceration

Arthrelgia

Nodular cutaneous framboesides
Dactylitis
Moth-eaten Soles
bdyperkerstosis
Osteitis

Osteslgisg

Arthritis

Contracture

Pitted palms
Juxta-srticular nodes
Gengosa

Leucoderma
Pseudo-mycetoma
Ganglion

21
45
4z
24
21

9.5

O = 0000 3
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T, BLes VITITa

Lrthrelgls, vistribiation of Pain in the various ooints.

(Lusimbi, 319 or 74.0%, Kigoma Hospital, 45 or 35.7%).

Joint o Lusdmbi  Kigoms Hospital.

Blbows 207 19
Knees 187 29
Shoulders ' 135 16
Wrists - 128 9
Ankles 102 15
Sacro~iliac « spine 33 3
Hips 24 6
Sterno~clavicular 1 0
Temporo-mendibulsr 1 0

TABLE VIIIDb

Arthritis. Distribution in ﬁhe various dJoints.

(Iusimbi, 18 or 4.2%, Kigoma Hospital, 12 or 9.5%).
s b H

Joint Lusimbi Kigoms Hospital.
Knees _ 17 5
nlbows 2 1
inkles C 4
Wrist 0 2
TABLE IX.

Osteslgie and Osteitis. Distribution in the vsrious joints.,

Iusimbi, Kigome Hospitel.

Ostealglc Osteitis Ostealgia Osteitis

(90 or 20.9%) (28 or 6.5%) (13 or 10.p%) (13 or 101,3/,,
£ibia 27 24 8 9 /
Bones of Skull 24 0 0 0 f
Radius snd Glna 10 2 5 1 |
Humerus 7 0 6 0 T
Femur 6 1 3 2
Sternum end ribs 27 0 0 o |
Os calcis 0 4 0] 1 i
Mandible 0 0 ¢ 0 '




TABLE X.

Distribution of wnodular Cutaneoﬁs Framboésides.

A, Insimbi. 100 or 23.2%
Right leg 15
" thigh 5
" gnkle 6
" arm 8
" foot 10
" elbow 4
' wrist 4
" lmee 6
" hand 3
6l
Shoulders 6
Buttocks 21
Chest 3
Neck 1
HMace 4
Scelp 5
pack 3
Summary

Right side 61

_Left " 72

Upper extremlivy 40

Lower " 88

Thorax « abd'n 33
Heaed & neck 10

B, Kigoma unospital.

4% or

Buttocks 18
‘thighs 16
Elbows - 10
Legs

Arm & forearm
beek

Feet

inkles

Chest

Shoulders
Knees

Axillae

Wrists

Neck

Popliteal space
IForehead
Scrotum

Scelp

Face

Hend

Summe Iy

Upper extremity
Lower -~ "
Thorax « abdomen
Head & neck

HEFEHEFPREAEDDOROO-9-30®

Left leg
" thigh
. ankle
1" arm
" foot
" elbow
" wrist
" knee
" hand
or 46%
T 54% |
A 25.6%
" 50.0%
"18.7%
" B.J7%
33 . 3%
21 or 22.1%
34 " 35.8%
36 37« 9%
4 4.2%

Ko record as to right or left

side wes kept.




TABLE XT.

Distribution of ulcerthon. (Imsimbi, 86 or 19. 9ﬁ Kigoma
Hospital, 91 or 72.2%).
LUSIMBI KIGOMA HOSPITSEL
Right leg, anterior aspect 23 14
" "  posterior "
" " internal "
" external "

Teft leg, anterior
i ' posterior

internal

1 " externsl.

" !

Right ankle, anterior
v posterior
oo internal .

external

Left ankle, anterior
" posterior

v internal
e external

Right foot
Left foot
Scalp
Arms
Forearms
Scrotum
Buttocks
Penis
Pudenda
Perimeum
Elbows
Knees
Wrist
Axillae
Thighs
Shoulders
Face

Chest ,
Hends
Forehead
Back

ooOooOo“meoowpmuuuwdﬂgommlﬁmmmﬁlgmmagﬂmpm
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SUMMARY
Right side 61
Left side 51
Lower extremity . 113
Upper extremity _ 11
‘thorax & abdomen 5
Head & neck 3

45
43
86
26
31

- 12




TABLE XII

Bontractures.

. Lusimbi rigoma Hospital
(9 or 2.1%) (9 or 7.1%)

Flexion contracture
of elbow
‘Yalipes equinus
ralipesiequinovarus
¥lexion contracture
of foot
nyperextension of toes
Claw hand
Flexion contracture of
both knees

[ WA WS
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TABLE XIIT,

TABLE SHOWING THE INCIDENCE OF STOMATITIS IN AFRICAN NATIVES

TREATED WITH INTRAMUSCULAR INJECTIONS OF B.S.T.,2 GRAINS TWICE
WEEKLY FOR YAWS.

I. 1925.

Cases recorded 87. wumber of injections given 452

- Average number of injections per patient 5.20

Number of pstients who developed stomatitis once, 47 or 54.02%

1" it 1 u 1 it twice, 16 3l 18.59%

1 n it 1 n f thrice 5 " 5.75%

Average number of imjections after which stomatitis developed:-
Once 3.00
Twice 5.19
Thrice 7.00
Note~ the development of stomatitis twice and oftener refers to
patients who, having had their coursé of injections
interrupted by thé develppment of stomatitid, resumed

“their course on recovery and developed it-again.



TABLE XIITI (Continued;.

2.First 6 months of 1926.

(Dental treatment carried out before course)
Number of cases recordedv 92. Lumber of injectibhs 530
Average number of injections per petient 5.76

~sumber of patients who developed stomatitis once, 51 or 55.43%

1" 1) 1 1 n & twice, 23 " 25. 0075

" " n " n " thrice, 10 " 10.87%

" " " 2__::;;i:_ " 4 times or/ 5 5443%
kverage number, of injections after which stomatitis developed:-
Once 3.12
Twice 5.22
ihrice 6.10

4 times or
more 7.80

3. Second 6 months of 1926,

(Dentsl tresztment plus routine mouth wash)
Cases recorded 49 Number of injections 316
tverage number of injections per pathent 645,
Number of patients who developed stometitis once, 29 or 59.18%
: " ! . ; " twice, 13" 26.53%
: ! " ! . " thrice, 5 " 10.20%
" K " " . " 4 times or

more 1" 2,04

Average number of injections after which stomstitis developed:-

Once | 4,00
Twice 5431
Thrice 5.00
4vtimes

or more 6.00
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