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IhTRODUCnON
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10 DIFFERENTIAL DIAGNOSIS OF YAWS

Differenti of the tre

The diffe as given in textbooks, of the lesions of yaws from
those of endemic and venereal syphilis has at present no great practical
ppl in mass pai; Much fusion between these anses
from inadequate knowledge and unsound criteria. A point that might
give some shight assi: would be resid, pecially in childhood
n an area where one of these trep was prep or present
to the exclusion of the others. Some workers think that a history of having
had yaws has some diagnostic value, but this 1s largely dependent upon
personal experience and upon the population concerned. It is possible

LTt alaca tafan

sounder criteria will be needed than are available at present,

Treponemal and other skin lesions

The skin has a limited number of reaction patterns, so that similar
lesions may result from different causes. This concept, so clearly expounded
by ™ T am = oot e Al b aharantere of 2 cruption, its method
of symptoms, in addition
to - Only a few lesions are
truly diagnostic of yaws and often the repetitton of the same pattern in
an endemic area tends to be taken as evidence of yaws.

Two di ic aids are frequently employed ; the first is the serological
tests used in all treponematoses, and is of little vatue in the indiwvidual
case in an area where cither yaws or syphilis is endemic and where sera
from more than half the population may be reactive. The second js the
response to antitreponemal therapy, chiefly in the form of penicilln. This
may be of some practical value but is of little scienttfic value because
peniciltin is eflective in all freponemal and n certain non-treponemal
diseases.

The possibility of more than one discase being present in the same
patient should be kept in mind.




DUFFERENTIAL PlaGrosis of YAwy
LPSIONS UKeLy TO pg CONFUSED Wity EARLY
YAng LEIO.\'S

Impetizo ntagiosy 5 3 Pyogenic nfection charactcnzcd by disere

thin-wafteq vesicles apg bullae Which ome PUstular ; g CXudate o

drying forms darkish Jellow crugyy (Fig 1), When these Crusts are emoveg

the lesions Seem to gy ¢roded by, MOt elevated. thng occury Withoys

Iuving 3Cars, The face 45 the mogy Fequent e, The onset apg Course
3

r: .
omatg (Yays nommclamre, anA 11 B) are Lzrg:r discrete lmonx. more
aised aboyve tha skin, ang 4re often Present o Other gipeg than ghe face,
he surface of the hypcnrophzc Yaws Papillomy 4 more Coarse]y &ranujy,
120 thay ol‘impmgo In Impetigo Some flace,q Vesicles g usually Present
-Jout the edge of the leston, The Infeetion readily €Uends g0 any sk
abrasion,

Ecthym, petigo or a
abrau‘ons OF insect brtey It €xtends 1ngo the Conum (Fig, 2) ang <onse.
Quently Jeaves cars (Fyp, Thers 45 a fesemblance bclwren ecthyms,

¢ carly 2 fature,
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dmgnoxlic pomnt,
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the €pidermyg Made by ¢ female Bute, and 1nie Which spe Ia;
€28, ang by smayy Papulsr gng Pustulyy festons which Mmay OUlnmbe,
the burroys Intense itching, o ially a¢ night, Jeads 0 gy
S due (o m:lchmg. secondary Infection and Pustuleg
(Fig "4 Diagnos,s may €Onfirmeg by finding e Sarcoprey soabiey
3 fare ¢ i

OF 1ts prod, cts 1n Ows, cept are hfancy, SCabjes
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Pornty e elboy ' the Blerior axdlary 1, Ids, Eentals 5 d ]
bunocls 8- 5), ang I e si, e Heoly 54

8. al low ¢ mi my
Often volved 4 children The Papiliomary of WS are Usually 1,
and mor. &anula,y than the late conflueny lesions o scabies ang have o
dll!’erenl dlsmbuuon.

Tlmzhdn Caused by Tunga Penetran, Oynonymy JELer ang chigoe),
Sinee o ™y occur R Children gy well ag adufts, 4 Ikely ¢ be €onfusey
“ith pran mp:ﬂomau, Specually gnee in both COnditiong 1p lenong
A€ Motst ang tend to be circulay Fig 6, cr )uu.rno'nmclume, Fie 11 pe
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It 15 prevalent in South America, the Caribbean Islands, Africa, and the
west coast of India and does not occur in Asia, South East Asia or the
Pacific. T. pemetrans in Africans is nearly always multiple. If many con-
tiguous parasites are present the lesion may resemble a dryish papilloma.
The uniformity of the size of the individual lestons, whether active or
healing, is of help (Fig. 7) Dragnosis will be confirmed by removal of the
parasite or by observation of the p ior extremity of the parasite dis
small pellets of reddish brown faeces or batches of egys amid the debris.
T. penetrans tends to occur most frequently on parts of the sole not in
direct contact with the ground and thus between the toes and on the
borders of the feet. Since the Tunga occupies the dernus it causes pain,
and secondary infection is usual, The female parasite remains in the sole
untd she has laid her eggs and then is shed. The impregnated female is
3-5 mm in diameter and produces a cavity in which she lies, On healing,
only shight scarring remains. The Tunga lesion starts as a small irritable
point, while the plantar papilloma starts as a deeper, very painfut swelling
which ruptures through the normally thick cuticle. In plantar or palmar
papillomata the moist base is either discoid or, if there is a central dry
raised area, annular.

Leprosy, especially its macular lesions (Fig. 8), may be confused with
macular (Yows nomenclature, Fig. 3 A) or maculo-papular yaws (Davey,
1957) The presence of other manifestations of either disease would resolve
some uncertainty. In lepromatous lesions Afycobacterium lcprae can
usually be readily d d. In tuberculoid leprosy invol of
nerves should be sought by testing for loss of sensation to heat and cold
and to hght touch and for absence of sweating. More difficulties may
anse with the flattish * macules ** (Fig. ) of early indeterminatc leprosy,
1n which nerve damage may be difficult to detect and the range of the lesions
may be wide. (cf. Yaws romenclature, Fig. 9, 11F, 11 G)

‘Tropical ulcer (see also page 21) may resemble the ulc:wp:\pﬂlomatqus
nhal yaw (Yaws nomenclature, Fig. 2). Among other conditions which
may be difficult to distinguish from the initial yaw on clinical grounds are
various forms of chronie vegetating p)oderma and cutaneous leishmaniasis.
The last condition, one of whose numerous synonyms, * forest yaws ™,
may cause confusion, can appear as single or multiple nodular or ulcerative
lesions on the exposed parts. Clinical differentiation may be difficult and
a search for leishmania or trep in deep scrapings may be necessary.

Chronic furft Impetigo ( yms : impetigo pityroides, pytiriasis
alba, erythema streptogenes, pitynasis simplex facier, dartre \olnn(c).ns
very frequent and ubiqutous and may give rise to diagnostic dxﬂif:ulhcs
with squamous macular early yaws. It is pruchc:lly'conﬁncd to children.
The earliest lesions often consist of grouped, minute, hyperkeratotic

papules resembling lichen spinulosus.
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Lichen spinulosus 1s probably best regarded as a common reaction type,
for although 1t may oceur as a distinct entity, it may also occur as an unusual
manifestation of other discases, such as lichen planus. Acuminate micro-
papular early yaws (Smith, 1932, Fig, 23-25; and Yaus uam:ndature.
Fig. 7 and 8), is clinically guishabl from tichen spinul

'ﬂms two manifestations :nmbulrd o e:lrly yaws are duplicated by an

ly common and geogray slm d:se.xsc of children.
Chronic n-npcugo 15 a superficial of the sk,
The macular lesions, which are usually discoid, are sharp-edged and
aserage 3 em in diameter. Their surface 1s only shightly sealy. In the
carlier stages the lestons are famtly crythcmamus. but they are usually
naticed only when the erythema has ppeared and h
{not complete depigmentation) ts appareat. Brand & Tass (l‘lSZ) found
1t present in about a half of the schoolchildren they exarnined in Isracl
and quote Wise as saytag that «t could be found on the skin of all Nosth
Amenican Negro chuldren if they were carefully examined  This applies
1o 2 great evient to white and Bantu chiddren 1 South Afniea, where all
stages from lichen spinulosus to furfuraceous impetigo are frequent and
where yaws does not oceur.

Dityriasls rosea is another d of 1d-wad b It
produces round or oval, scaly plaqu:s (Fig. 10), with a tendency to form
“collarettes ™, or perrpheral fringes (Fig 11} The greatest diameter of
the plaques 1s ‘in the durection of the cleavage lines of the skin - The disease
13 confined to the trunk and proximal parts of the imbs and usually lasts
sr¢ weeks or Jess,

Psorfasls, though relatisely infrequent in the coloured races, may,
bowever, cause confusion, especially when the palms and soles are affected.
The distinctive type of desquamation (Fig 12) wr psonans, wuh dry,
sitvery seales, its well-known distribution on the extensor surfsces of the
limbs, especially the knces and elbows, and above all its chromanty, help
o distinguish it from the lestons of anaular, errcinate or serpiginous
rapiiomata (Yaws nomenclarwe, Fig U T and 11 G) Whea the scales
are removed from a Jesion, the ghstening smooth surface with bleeding
points is charactenstie, as 15 putting of the nails when present.

\Iymsn of the hands (Fig 13). fect (Fig 14), and body may cause
and require of scales for the prescace

of fungal hyphae, They may occasionally be confused with circinate
rapillomata or hyperkeratoses. However, the thickenng of the skin
the mycoses 18 rarcly as great as 1n the §3ws lcsmm In the papilomata
there a5 less o and Jess of the stun
(Yans nomrn:)alurr, Tig. 15Gand 1SD) In m)vum of the palms slets
of healthy skin may be asolated ta the leston and pompholyx lssions may
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occur, especially along the fingers. These palmar and plantar mycoses
do not respond to anti-y and are probably some of the ¥ yaws
hyperkeratoses that do not respond to penicillin ”'.

Phrynoderma on the extensor sutfaces of the limbs (Fig. 15) closely
fesembles umbilicate papular early yaws (Yaws nomenclature, Fig. 6},
and other signs of vitamin A deficiency, such as night blindness and Butdt’s
spots, should be sought.

Recalcitrant, symmetrical palmar and plantar pustular eruptions,
sometimes called pustular bacterids or pustular psoriasis, and probably
related to acrodermatitis i may ble yaws hyper} i
but they are rare.

Drug eruptions are rare in communities where yaws is endemic, but
the paplt and fi ing lestons of ma and iododerma
may occasionally closely rescmble the papillomata of carly yaws.

Sichle-cell anaemia in infants (Lambotte-Legrand & Lambotte-Legrand,
1958) may cause characteristic swellings over one or more metacarpal
or phalangeal bones (Fig. 16). These are warm, painful and tense, and
Tesemble an 1nfective osteomyelitis or dactyliis. These lesions are most
frequent during the second six months of kfe and after one or two weeks
disappear spontancously. Faint periosteal shadows and occasionally areas
of necrosis within the bone resembling those of osteomyclitis may be scen
in radiographs. Suppuration is rare. Swelling in the long bones of the
limbs may occur in older patients. Enlargement of the liver or spleen,
jaundice, cranial bossing or other charactenstic changes of sickle-cell
anaemia may be present (Hendrickse, 1960). Dactylitis 10 yaws (Yaws
nomenclature, Fig. 18 E) is exceptional during the first year of Lfe, and
then papillomata would probably also be present.

Tuberculous dactylitis may closely resembie the polydactyltis of early
yaws (Yaws nomenclature, Fig. 18 E). In children, n the carly stage of
infection (Lambotte & Legrand, 1953), swelling of the fingers of short
duration (Fig. 17) without radiographic changes may occur ; these may
be associated with other early tuberculous lesions, such as ademtis, kerato-
conjunctivitis, theumatic pains or erythema nodosum, either at the same
time or later. Spina ventosa in which the phalanges and metacarpals are
expanded and the cortex is rarefied is occasionally seen.
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LESIONS LIKELY TO BE CONFUSED
WITH YAWS HYPERKERATOSES

Palmar and Plantar Lesions of Uncertzin Crose

Palmar and plantar lesions not due to yaws are hikely to be confussd
with those duc to yaws whether the prevalence of actise yaws is high or
low. The yaws lesions of the palms and soles present a fanrly consistent
pattern in all yaws endemuc areas and such lesions do not occur where
yawsiyabsent The first welt d P by {1911).
The undoubted yaws lesions of the palms and soles include the plantar
papillomata and the early and latc hyperkeratoses, which have been
sllustrated again recently (Hackett, 1957)

Lesions of the palms and soles not due to yaws form a confusing geoup,
of which a few are rare but ubiquitous. Some appear to be chiefly limuted
10 the coloured races ; 1t 1s probable that this racial prevalence 1s the result
of environmental factors. The lesions may be classified comeniently as
(1) those with pitting, with or without plugs, and (2) those wath difTuse
hyperkeratosts, with or without fissuring. Palmar and plantar lesions
occur in many parts of the world, regardless of the presence of any endemc
treponematosis. Most of these lesions do not resemble yaws lesions and
are not affected by therapy to which yaws lesions rapidly respond. Turner
(1959) also refers to these non-yaws lesions

Some of these lesions have been recognized for many years but
their recognition has become of more practcal importance i the
later stages of the present effcctive yaws eradication campaigns. Mistales
most often anse from the erroneous beltef that all palmar and plantar
changes, 1n a population where yaws is frequent, are due to yaws., The
recognition of this error 1s immediately followed by more accurate diagnosis.

Pittlog
Without plugs

Larger pus, up to 5 mm in diometer. These start on an apparently
rormal sole, especially on the heel, as punctate excavations. They form
shallow, round or onal depressions (Fig. 18) up to 5 ram w0 dumetct,
which do not extend below the stratum corneum, and the papllary ridges
may remain visible across the bases (Fig. 19). The pits occur on points
of pressure on the foot but the pressure poiats of the toes ate spared 10
the eatfy stages  Usually alf or most of the depressions are of about the
same sze. They may coalesce ta form lincar depressions or furrows
(Fig. 20), and may be contiguous over & large area but remain discrete
with each depression scparated by narrow ndges. The depressions may
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occur, especrally alor'xg the fingers. These palmar and plantar mycoses
do not respond to anti-y and are probably some of the * yaws
hyperkeratoses that do not respond to penicitlin ™.

Phrynoderma on the extensor surfaces of the limbs (Fig. 15) closely
resembles umbilicate papular carly yaws (Yaws nomenclature, Fig. 6),
and other signs of vitamin A deficiency, such as night blindness and Bitét's
spots, should be sought.

Recalcitrant, symmetrical palmar and plantar pustular eruptions,
sometimes called pustular bacterids or pustular psoriasis, and probably
related to d iti i may yaws hyperl i
but they are rare.

Drug ions are rare in ities where yaws is endemic, but
the papillomatous and fungating lesions of bromoderma and iododerma
may occasionally closely resemble the papillomata of early yaws.

Sickle-cell anaemia in infants (Lambotte-Legrand & Lambotte-Legrand,
1958) may cause characteristic swellings over one or more metacarpal
or phalangeal bones (Fig. 16). These are warm, painful and tense, and

ble an infective yelitts or dactylitis. These lesions are most
frequent during the second six months of ife and after one or two wecks
disapp p ly. Faint peri 1 shadows and occasionally areas
of necrosis within the bone resembling those of osteomyelitis may be seen
in radiographs. Suppuration is rare. Swelling in the long bones of the
limbs may occur 1n older pauents. Enlargement of the lver or splecn,
jaundice, cranial bossing or other ck istic changes of sickle-cell
anaemia may be present (Hendrickse, 1960). Dactylitis in yaws (Yaws
nomenclature, Fig. 18 E) is exceptional during the first year of hfe, and
then papillomata would probably also be present.

Tuberculous dactylitis may closcly resemble the polydactylitis of early
yaws (Yaws nomenclature, Fig. 18 E). In children, in the carly stage of
infection (Lambotte & Legrand, 1953), swelling of the fingers of short
duration (Fig. 17) without radiographic changes may occur; these may
be associated with other early tuberculous lesions, such as adenitss, kerato-
conjunctivitis, theumatic pains or erythema nodosum, eaither at the same
time or tater. Spina ventosa in which the phalanges and metacarpals are
expanded and the cortex is rarefied is occasionally seen.
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LESIONS LIKELY TO BE CONFUSED
WITH YAWS HYPERKERATOSES

Palmar and Plantar Lesions of Uncertain Cause

Palmar and plantar lesions not due to yaws are likely to be confused
with those due to yaws whether the prevalence of active yaws is high or
low. The yaws lesions of the palms and soles present a fairly consistent
pattern 1n all yaws endemic areas and such lesions do not occur where
yaws 1s absent  The first well: p 15 by a9y
The undoubted yaws lesions of the palms and soles mclude the plantar
papillomata and the early and late hyperkeratoses, which have been
illustrated again recently (Hackett, 1957)

Lesions of the palms and soles not due to yaws form a confusimng group,
of which a few are rare but ubiquitous Some appear to be chiefly hmited
to the coloured races ; 1t 1s probable that this racial prevalence 1s the result
of environmental factors. The lesions may be classified convemently as
(1) those with pitting, with or without plugs, and (2) those with diffuse
hyperkeratos:s, with or without fissunng. Palmar and plantar lesions
occur m many parts of the world, regardless of the presence of any endemic
treponematosis. Most of these lesions do not resemble yaws lesions and
are not affected by therapy to which yaws lesions rapidly respond. Turner
(1959) also refers to these non-yaws lesions.

Some of thesc lesions have been recogmzed for many years but
their recogmition has become of mare practical wnportance in the
later stages of the present effective yaws eradicatton campaigns  Mistakes
most often arise from the erroncous belief that all palmar and plantar
changes, 1n a population where yaws 1s frequent, are due to yaws The

8! of this erroris followed by more accurate diagnosis
Pitting
Without plugs

Larger pits, up to 5 mm in diameter These start on an apparently
normal sole, especrally on the heel, as punctate excavations. They form
shallow, round or oval depressions (Fig 18) up to 5 mm in diameter,
which do not extend below the stratum corneum, and the papillary nidges
may remain visible across the bases (Fig. 19). The pits occur on pomnts
of pressure on the foot but the pressure points of the toes are spared m
the early stages. Usually all or most of the depressions are of about the
same size, They may coalesce to form lmear depressions or furrows
{F1g. 20), and may be contiguous over a large area but remain discrete
with each depression separated by narrow nidges  The depressions may



16 DIFFERENTIAL DIAGNOSIS OF YAWS

be less than 1 mm and up to 2.3 mm below the surface {Fig. 21). When
the changes are extensive some resemblance to crépe rubber may be noted
on casual nspection (Fig. 22). These depressions may become filled with
soil or debris, which is easily removed with water, when the bases of the
pits are clearly scen. In the carly stages there is fittle or no thickening of
the skin but with more marked changes there may be some thickening ;
however, the skin remains comparatively soft and pliable. Inflammation
and abnormal desquamation are absent. When the changes are marked,
the shin has 2 yellowish colour. These lesions do not affect the palms.
Pain is not marked, but may follow much walking. The changes start in
later childhood, when the prevalence may be much higher than in adults ;
this suggests that spontancous healing is frequent as do reports that the
lesions are more prevalent during the rainy season and that they resolve
during the dry season. Furnell (1943) observed these lesions develop
after one week’s d exp to wet d and other
observers report that resolution has followed removal from wet working
conditions to dry ones and the adoption of footwear at the same time,
Rest and local application of salicylic acid are reported to produce marked
improvement.

In patients with this condition scrological tests for syphilis are not
reactive in the absence of treponemal infection. There is no responsc to
treatment with arsenical or penicillin preparations. The condition occurs
in Ceylon, India, Taiwan, Africa and Indonesia, but its distnibution and
prevalence are not uniform. The lesions are practicaily confined to the
wet tropics and are rarc or absent in and areas. Until the condition is
better defined, it and its variations as seen 1n Fig. 18-22 should be called
* tropical plantar pitting ™ ; it may comprise more than one pathological
entity. The term * keratoma plantare suleatum ™ (Casteflani, 1910} 1
misteading, but refers to the same condition ; this problem is discussed
more fully in the Annex (sec page 77).

A somewhat similar infrequent cribriform lesion, so far described only
in white patients, is seen in the late stages of ** Pernet’s symmetrical lividity
of the soles”. The weight-bearing areas of the sole are most affected.
The horny Iayer becomes soft and offensive through maceration. Hyper-
hydrosis is always present, and is possibly the most important cause.

Smaller pits, I mm in diameter. There is another type of plantar pif(ir{g
of which no published description could be found, in which the skin is
shightly thickened and dry and in it are numerous pin-point perforations
(less than 1 mm), from which may extend some short, fine fissures. These
have been seen in and, but not in humid localities. They have been observed
only in the soles, For the present, this lesion mught be referred to as
* punctate plantar pitting” (Fig. 23). The causc 15 unknown and the
condition is not limited to the tropics.
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Although somewhat similar lesions have occasionally been seen 1
the centre of macular or plantar hyperkeratosis of early yaws, punctate
plantar pittng ts not treponemal. Tiny pits are also seen n apparently
normal skin adjacent to plantar warts (see page 20).

With plugs

There 15 a rare hereditary disorder which 1s charactenized by small
horny plugs 1n locahzed thickenings of the epiderrus. Palms (Fig. 24)
are most frequently 1nvolved but the soles may occasionally be affected.
The plugs cventually separate, leaving puts, each of which 1s surrounded
by a narrow horny nm  This conditron appears to have been onginally
described by Brauer (1912) and has been named  keratoma dissipatum
hereditarium palmare et plantare ” (Kiess, 1930). The keratodermia of
Buschhe-Fischer, which 1s not hereditary, and that of Besnier and the
keratoderrua punctata of Chalmers & Kamar (1917) (see Annex) are
probably 1dentical with the keratoma of Brauer Pits, a few mulhmetres
m dameter, resuling from the separation of horny plugs together with
fine desquamation tn the skin creases on the palms and soles have been
reported 1n Lichen ruber planus (Kiess, 1930, lus Fig. 6) but ts rare.

The palmar lesions illustrated 12 Fig 27 A of Yaws nomenclature are
probably due to Brauer’s keratoma, while the changes on the fingers are
due to yaws.

Plantar thickening and fissuring

‘Thickened and fissured soles have been seen in many parts of the world.
Fussures about the heels occur 1n mosst and in dry countries, thickening
and fissuring of the soles 15 frequent probably in and areas only These
changes start 1n late adolescence and marked lesions are seer only in
adults who do heavy work They are usually not very painful but deep
vertical fissures of the heel may be

Several rare types of famulial and sporadic hyperkeratosts of the palms
and soles have been described in patients of different races but will not
be referred to here

Congenital or acquired dryness of the skin (xeroderma) may be asso-
crated with hyperkeratosis of the palms and soles and with vertical fissures
at the margns of the heel (Figs 35-37) These changes are seen 1 ichthyosis
vulgaris, They also occur with greater seventy in the dry season, both
i ichthyotics and 1n those whose skins have become excesstvely dry as
the result of advancing age. Xeroderma may occur in cachexia and in
malnutntion, and plantar hyperkeratosis and fissuring of the heels have
been attributed to pellagra It 1s possible, therefore, that the condition
under discussion results from several factors, among which the most
mportant may be xeroderma due to malnutnition. A dry ciimate and
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injury f.rom walking barefoot on hard ground may thus be contrbut
The lesions referred to here as * plantar thickening and fissusing **
not treponemal in origin and may well, on further study, be founc
comprise several pathological entities, The following clinical

be recognized. ¢ 5 bpes

Plantar folding and fissuring along the skin creases 1n the anterior |
of the soles. The folds and furrows tend to point away from where
heads of the metatarsals press the skin of the sole upon the ground dus
walking. When folds alone are present the skin does not appear m
thickened and 1t has nearly normal elasticity. The folds are scen in Fug.
from a young man with no active yaws. The fissures alone are scen
Fig. 26, from a woman about 18 years of age who also had papilloma
nine months later, after neoarsphenamine treatment, there were no act
yaws lesions and the soles showed bitle change exeept a 1endency for
fissures to become folds. The serum was then non-reactive to the Ka
test  When fissuring alone is present the skin is often thickened and di
than normal and some desquamation may be present. This is illustra
in Fig. 27, from a man with palmar papillomata, Eleven months Ia
there were no active yaws Iesions but the lesions of the soles and he
were practically unchanged. Jelhiffe & Humphreys (1952) describe sim:
lesions.

Sometimes it is difficult to be certain if fissures or folds are the p
domunant change. This is secn 1n Fig. 28. Furnell (1943) describes sim
lesions. This suggests that these lesions may be the same in origin a
that the differences seen may be due to the seasonal differences of wetn
and dryness,

In some and countries cxtensive fissuring, almost to tessellation ©
with little desquamation of the soles, may be frequent. Three degre
of this are scen in Fig. 29 to 31, Thesc lesions arc most marked whe
the sole is in contact with the ground. Murray et al. (1956) in their Fig.:
illusteate the soles of a small boy in Bechuanaland who had mucous patch
in the mouth and anal condylomata of endemic syphilis. Marked tessell
tion was present on the soles which was probably not treponemal in origi

Hudson (1936) in his Fig. 1 describes identical lesions as extren
hyperheratosts in endemic syphilis in Syria.

Fissures of all surfaces of the heel often commence as superficia arbo
escent fissures which may later become decper (Fig. 32 and 33). In Fig.
(same foot as Fig. 27 and 33) and Fig. 35 (same foot as Fig. 25) the relatiy
freedom from changes of the under part of the hecl is scen.

These lesions start in childhood, when there is little or no epiderm
thickening, and do not cause much discomfort cxcept in the wet scasor
when presumably the swelling of the thickened epidermis of :'\d&:mce
fesions may extend the fissures into the dermis. The plantar skin of th




DIFFERENTIAL DIAGNOSIS OF YAWS

heel may appear as 1f the thickencd epidermus has been worn down
walking (“ onion skin™ effects of Furneli, 1943) These Jesions ofl
accompany the folding and fissuning of the soles referred to under
preceding heading.

Vertical linear fissures of the heel may occur on the lateral, poster
and, to a lesser extent, the medual surfaces Some desquamation may
present (Fig 36). The more advanced lesion (Fig 37) consists of de
lincar crevices, and the medial part of the skin of the instep may be involve
These lesions of the lateral part of the heel 1n the patient ilustrated I

derg derable sp healing during the previous |
months, while those on the medial surface had become more extensi
The lesions occur on the margins of the hecls, above that part of the s
which comes into pressure contact with the ground. They occur 1
pendently of the fissures of the sole. Jelbffe & Humphreys (1952) a
describe these lesions.

The illustrations (Fig. 25-37) referred o 1 the preceding paragray
were all taken during the dry season.

‘These fissures and folds may occur 1n patients with early or fate act
yaws lesions, 1n those with no yaws lesions, of 1n persons whose sera :
non-reactive to the reagm serological tests for syphilis, further stud
are needed into what causes them

1t should be stressed that the soles of healthy persons who walk ba
footed on dry, soft, sandy soil are thin, smooth and supple. While ¢
and scratches may be inflicted on soles by rough, focky surfaces or cor
one would not expect to see any signs of wear on healthy soles unl
they were subjected to unaccustomed use.

Fissares of the palms

Fissures of the palms not due to yaws are occasionally seen but :
s0 unlike any palmar lesion due to yaws that confusion should be eas
avoided.

Palmar 2nd Plantar Lesions of Knomwn Cause

Corny and callosities are Jocal thickemings of the horny layers of t
skin where 3t 15 subjected to pressure and friction. Corns are relativ
small and penetrate deeply , callosities are diffuse and are frequently se
on pressure areas of the soles and on the palms (caused by work) (Fig 1
Corns occur 1n persons wearing shoes or sandals and are most frequent
the knuckles of the fourth and fifth toes. Callosities occur on the sal
whether shoes are worn or not, Both are uncommon n children. T
surface of callositses is flat, hard and often pohished, and of a light yellows
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colour (see Fig. 41). They do not closely resemble any yaws lesion, but their
tenderness may lead to confusion with carly plantar papillomata. Papil-
lomata are more tender and less hard than callosities. In some yaws cam-
paigns auxidiary workers spend much time palpating the soles, apparently
in the erroncous belief that plantar tenderness is synonymous with plantar
yaws.

Plantar warts (verrucae plantares) may be single or multiple, and
occur most frequently on pressure points (Fig. 38). They may be con-
fused with plantar papill (Yaws lature, Fig. 13B). They
are essentially a localized hypertrophy of the epithelium and are in fact
infective benign tumours. On other parts of the body they project above
the surface, but on the weight-bearing arcas of the sole this projection
cannot occur and the wart is foreed below the surface, where it continues
to grow up to | cm in diameter and to a depth of 0.5 cm. below the normal
skin level, A callous ning and covering invariably form and contribute
to the pain and tenderness. At this stage at closely resembles a plantar
callosity. Frequently the central point of the callus crumbles away, giving
the appearance scen in Fig. 39 and 40. On the heels in these two illustra-
tions are mosaic warts caused by cozlescence of many warts. The aanular
depressions surrounding the warts in Fig. 38 and 39 do not occur round
corns.

Adjacent to established pfantar warts, tiny pits are frequently observed
(Fig. 39-41). When the horny layer is pared away from these pits, tiny
warls can be scen in thewr depths; strong magnification and 2 good ight
ate necessary. Fig. 41 shows, on the right sole, plantar warts proximal
to the right hittle toe and on the heel with several tiny pits ; with these
warts is much callosity. On the heel shown in Fig. 40 15 probably a large
mosaic wart with the same pits adjacent to it.

‘Warts are due 1o 2 virus infection and their high prevalence at times
in villages where there are a limited number of washing places may suggest
an epidemic.

Rat bites often occur at night, when the thick plantar epidermis may
be nibbled by rats without the victim being awakened. This 1s more likely
to occur when hyperkeratosis is present and where fissures provide an
entry for the rats’ incisors, The smooth grooves made by the upper incisors
are characteristic, so that the origin of the lesions should be recognized
at once (Fig. 42). Furnell (1943) desenibes these lesions.

Other lesions of the palms and soles that might be confused with yaws
hyperkeratoses include the cuts and abrasions in various stages of healing,
with or without secondary infection etc. Such changes are mofe extensive
on the left hand (Fig. 43), if acquired during bush cleating. These should
not cause senous dafficultics.
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LESIONS LIKELY TO BE CONFUSED WITH LATE
YAWS LESIONS

Tropical {pbagedenic) ulcers anse from a rapid necrosis and sloughing
of the whole thickness of the skin and subcutaneous tissues. They often
commence as a vesicle, which 15 soon followed by inflammation and necro-
sis (Fig. 49). At this stage there is the charactenstically disagreeable and
penetrating odour and often a blood-stained discharge, which are never
met in yaws. After the slough has been shed (Fig 45 and 46), the under-
lying muscle, tendon or bone may be exposed, but later this base 1s covered
with granulation tissue (cf. Yaws nomenclature, Fig. 25 A and 26 A).

In the early stages of tropical ulcer the base 1s more depressed and the
edge more thickened than in late yaws ulcers Tropical ulcers are panful
and occur most frequently on the lower third of the leg  Yaws ulcers
commence by a slower breaking down and ulceration of mecrotic foct
and are more {requent than tropical uleers on the upper lmbs and other
parts of the body. When a tropical ulcer has reached the granulation
stage differentiation from the later stages of a yaws ulcer may be dufficult.
1t 13 frequently single, as 15 the late yaws ulcer, and 1n both conditions
the sesponse to penicillin 1s favourable. Yaws lestons are, however, less
deeply destructive, and are often little more than *“ skin deep™  Although
superficial Jate yaws lestons may extend over considerable areas they do
not extend deeply to expase muscles and boues, and their development 15
slower and more gradual than that of tropical ulcers, though n both
spontaneous healing 1s slow.

Granuloma venereom may Ity be chmeally ind
from extensive sup late yaws 1n the genit 1 region
The diags can be by the of Donovan bodues

1 scrapings from the leston.

Cutaneous tebercolosis (Fig 47) and other granulomatous conditions
may resemble fate yaws ulcers but are unusual at present in areas where
yaws occurs  Lupus vulgans (Fig. 48) 1s infrequent 1n most tropical coun-
tries but may resemble ulcerated nodular late yaws (Yaws nomenclature,
Fig 26 B)

Perforating ulcers of the sole (Fig 49) mostly follow neural damage
from leprosy and usually other indications of this disease are apparent
(see page 12). These ulcers occur an the sole on pomts of pressure and
are usually single.

Cotaneous g the mucous may resemble
gangosa but 1s unusual except 1n South America  Slow progressive ulcera-
tion of the nose and mouth oceurs, leading to destruction of the palate
and much of the nose, naso-pharynx and lower pharynx.
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FIG 10 PITYRIASIS ROSEA
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14 MYCOSIS OF THE HEEL

FIG




FIG 15 PHRYNODERMA

Quter surface of cft knee Johannesburg



16 SICKLE-CELL ANAEMIA DACTYLITIS
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FIG 18 “TROPICAL PLANTAR PITTING ™
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Keratoma plantare sulcatum of Castellani (1910) Small deep pits with some
sariation 1n size  Early lessons on auterior part of sole  Northern Haute Folta
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FIG 19 “TROPICAL PLANTAR PITTING =
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FIG 2% KERATOMA DISSIPATUM HEREDITARIUM PALMARE
(BRAUER, 1912)
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Keratodermia punctata of Chalmers & Kamar (1917)  Charactenstic palmar changes
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FIG 25 PLANTAR FOLDING ALONG SKIN CREASES
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26. PLANTAR FISSURES
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FIG 27 PLANTAR FISSURES WITH DRYNESS AND DESQUAMATION
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FIG 28 PLANTAR FOLDING AND FISSURES
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29 EXTENSIVE SUPERFICIAL PLANTAR FISSURES WITH SLIGHT
DESQUAMATION
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FIG 30 EXTENSIVE SUPERFICIAL PLANTAR FISSURES
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EXTENSIVE SUPERFICIAL PLANTAR FISSURES
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FIG 38 SMALL PLANTAR WARTS OVER HEADS OF METATARSALS

|

Cére dhoire.

— 62 —



FIG 39, PLANTAR WART OVER HEAD OF FIFTH METATARSAL

AND MOSAIC WART ON HEEL
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FIG 40 PLANTAR WARTS AND MOSAIC WART ON NEEL
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PLANTAR WARTS WITH WELL-DEVELOPED CALLOSITIES

FIG 41
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FIG 43 MULTIPLE INJURJES TO LFFT MAND FROM HOLDING
VEGETATION TO BE CUT WITH IMPLEMENT MELD i\ RIGHT HAND
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FIG 45 TROPICAL ULCER
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FIG 50 BLASTOMYCOSIS
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He also states that the pitted plantar lesions duc to yaws do not have
scasonal variation which is a feature of the condition discussed here,

Gutierrez (1922 p, 281) says that keratosis is the most frequent 1
yaws lesion. He says that it is sometimes called clavus and was cal
by Castellani & Chalmers (1919) * peculiar pitted condition of the hands
He has no doubt that it Is a tertiary lesion which may appear * during 1
latter phase of the secondary eruptions, as observed by Castellani, ¢
the other hand, it may appear years after all signs of the discase hs
disappeared ™.

Gutierrez (1923) writes of * keratosis palmaris et plantaris” due
yaws. His evidence that yaws is the cause is rather uncertain. He s
that there are two types:

(1} Thickened palms or soles (hyperkeratosis) from which sago-gra
whorls of hardened corneum fall out. There is tenderness on walkin
He calls the condition claviform keratosis. Several months after a fe

j of arspt the lesions appeared to have improved in
few cases, His illustrations of plantar lesions (Fig. 1 and 9 of his pape
do not very closely ble } plantare sul and his descri

tion is more that of keratodermia punctata (Chalmers & Kamar, 1917
He refers to the description by Castellani & Chalmers (1919).

(2) Thickening of the corneal fayers (keratosis) without the formatic
of grain-like whorls. It is iated with hyperig ion, may spre:
to the dorsa of the hands and feet, and results in depigmentation.

While the second type might well be due to yaws, the first is probab
not. He appears to regard both lesions as late or tertiary yaws Iesion:

Gutierrez (1925), in a paper on the late manifestations of yaws, say
that ** secondary and tertiary ** and even * primary, secondary and tertiary
lesions can occur at the same time in the same patient, He says tha
Castellani & Chalmers (1919) were the first to use the name * keratom
plantare sulcatum™ but that it was known under several other names
Gutierrez proposed to change the name to * keratoderma palmaris ¢
7 is [sic] ”in d. with Chalmers & Kamar (1917
and because the palms were also involved. It is, he says, the most frequen
Jate Jesion of yaws. He refers to his previous paper (1923), in which h
says there are two types of this lesion. His description is rather confusin;
for it appears that he includes, under the name he proposes, all non
papillomatous yaws lesions of the hands and fect, as vmll’as keratom:
plantare sulcatum and keratodermia punctata {Chalmers & Kamar, 19!.7)
His Fig. 8, which has the caption ** Keratoderma plantare sulcatum showing
pits of cornlike bodics ”, rescmbles neither Fig. 22 nor Fig. 24 qf this
monograph. He says that the lesions to which he refers may appear directl)
after the sccondary manifestations have healed or twenty years after they
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of the sol¢. In keratodermia cribrata there is hyperkeratosis and homy
plugs can be hifled out. They isolated Actinomyees bovis from the lesions
and say that the pits or furrows are due to lysis of the hotny cells.

}S atolysis plantare sull can be pi d and cured by the
application of 5% formalin and kecping the fect dry.

Hermans (1931) refers to a condition seen in the Moluceas in which
there are cracks or deep clefts which may be very painful. His Fig. 14
tllustrates the condition, which he says responds to arsenic. It resembles
Fig 37 of this monograph but with more erosion, which is suggestive of
a yaws lesion. He continues that Castellani describes the same condution
as keratoma plantare sulcatum, and his Fig, 15 is of this condition and
resembles Fig. 20 of this monograph. He appears to be refernng to two
different lesions,

Hermans (1939) says that Castellani gave the name * keratoma plantare
sulcatum™ to plantar lesions of yaws characterized by hypertrophy of
the margins of the feet in which painful fissures developed. This description
dots not appear fo refer to keratoma plantare sulcatum.

Aars (1931) desenibes k plantare sul It is a thickening
of that part of the soles in contact with the ground. The horny layer of
the epidermis contains numerous holes of different sizes and depth and
later many fissures, which never extend more deeply than the inner limits
of the stratum corneum. The lesion is worse in the rainy season ; pitting
and fissuting disappear in the dry season but the thickening remains, The
thickening 1s at first spongy but later becomes hard and horny.

Aars never saw plugs in the lesions, not did he sec the palms affected.
The lesions were never wet, and he saw them only in men. His ilfustration
closely restmbles Fig. 21 of this monograph. He says the condtion is
not very painful.

He i

the hi hological changes as follows:
P 14

“The corium showed small perivascular {nfiftrations extending to the papillary
fayer and isting mainly of lymp! Moderate is and & shight degree
of spongiosis were noted an the rete malpighii. In one case considerable oedema was

71 ane of qolle mving rise

- w L - cey kot . thickened
. s - [ .t +r ding with
. . o .

Aars (1934) says plantare sul d in Africans in

Dutch Guiana (Surinam), in Javanese and in Indians, particulatly in the
rainy season. There is thickening of the epidermis, where the sole touches
the ground, in which the depressions develop. The fesion never txtfndl
more deeply than the inner parts of the stratum corneum. The depressions
are darkened by debris. The condition appears early in Iife but only a_ﬂ:lr
the individual has started to walk. In the wet season the epidermis is
spongy and in the dry season it becomes a dry hyperkeratosis. Symptoms
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(13 cases). These were sometimes Iimited to the heels. When they were
extensive 2 *“lacc pattern ™ resulted. Their Fig. 2 resembles but is not
dentical with k plantare sul (Fig. 21 of this monograph) as
the puts are smaller and relatively deeper. They say, however, that the
pitting that they saw and keratoma plantare sulcatum ** seem to be similar ™.

(3) Fissuring of the rim of the heel in markedly thickened hyperkeratotic
skin with muluple deep, usually painless fissures on the postero-lateral
aspects of the heel; frequently bilateral (10 cases).

(4) Erosions of the plantar skin, which were superficial and multiple,
and of varying sizes and uregular shape (6 cases).

(5) Postero-lateral thickening of the heels (4 cases).

Moderate, mostly painless, plantar changes were found in 196 soldiers
(31%). The most frequent findings in these were lesions of type 5 above
(100 cases) and superficial lesions of type 1 (54) and type 2 (24).

Eleven of the 31 marked cases were seroreactors, but those with the
most marked Iesions were non-reactive, No serological studies of soldiers
without plantar lesions were reported.

Jelliffe & Humphreys think that most of these Iesions were not due to
yaws. In only two cases was infection with yaws possible; these were

and responded to witl pt ine. Most
of the plantar changes occurred in soldiers from non-yaws areas who
had sedentary duties. They think that the lesions are probably due to
trauma of hot, dry, stony ground.

Tengko Chen (1952) reports the high prevalence of this lesion in Taiwan
especially 1n adolescents and adults who worked bare-footed in moist
conditions.

Clarke (1959) illustrates this condition as a plantar hyperkeratosis
but says the cause is usually unknown. Turner (1959) also illustrates 1t
among the plantar fesions not duc to yaws.

Da Motta (1952), in an article on the palmo-plantar lesions of yaws,
appears to include keratodermia plantarc punctata (his Fig. 12) among
the punctate keratodermias which he regards as due to yaws.

Keratodermiz Punctats (Chalmers & Kamar, 1917)
Synonym : Keratodermia Cribrata (Castellanf & Chaimers, 1919}
(see page 17)

Castellani & Chalmers (1910a) refer to a * peculiar pitted appearance

of the palms ™.
rd, round,
* In several cases 1n the latter part of the sccondary stage {of yaws] hard,
fiattened papules or small nodules baving 8 thick hard epidermuc plug in thelr ceatre,
may be observed on the palms and wnsts, Thus plug falls off spontancously or fs casily
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84 DIFFERENTIAL DIAGNOSIS OF YAWS

aﬂ:e(:t palms and soles and that it is not the same as keratoma plantare
{Castell which is icted to the soles and which, in addition
to depressions in the skin, has furrows.

It was almost certanly referred to by Castellani & Chalmers (19102),
since it is illustrated by them later (Castellani & Chalmers, 1919). Castel.
lani & Chalmers (1919) illustrate punctate lesions in their Fig. 696 but
these are not named, described or cross-referenced {p. 2257).

Castellani & Chalmers (1919) describe as keratodermia cribrata a
locatized non-follicular hyperkeratosis of the hands and feet in which the
changes are *little pits caused by the shedding of lutle corn-like projec-
tions ™. It is said that * in some remote way the condition is associated
with framboesia or syphilis, congenital or acquired, and changes in the
metabolism but not by the action of parasites . There is a mild chronic
inflammation of the dermis and a hyperheratosis of the sweat onfices
leading to the formation of corn-like projections which arc freed peri-
pherally and finally completely, and then fall out, leaving depressions.
Palms and soles are affected, causing slight itching. The condition is
bilateral and very chronic ; its cause is unknown ; and no treatment benefits
it. Their Fig. 884 illustrates the condition.

Castellant (1922} states that keratodermia cribrata must be regarded
as a quaternary yaws lesion, often scen wath secondary lesions and also
with no such signs, and may occur in people with no history of yaws.

Castellani (1923) gives dermia p as a sy of kera-
todermia cribrata ; the description is identical with that of Castellant &
Chalmers (1919).

Acton & McGuire (1930) regard keratodermia cnbrata of Castellani
and k dermia p as synony Localized hyperk is i3
present and 1n India these conditions are always due to syphilis, Their
Plate 2, Fig. 3 resembles Fig. 24 of this monograph.

Hermans (1931) describes a condition in which * the thickened horny
layer has a very characteristic aspect by reason of the numerous smaller
and larger holes formed by the falling out of little balls of horny thicken-
mg”. He refers to the description of Castellani & Chalmers (19102) of
the same Jeston and says that Gutierrez (1923) gave the pame keratoderma
punctatum [sic] 1o it, Although the paper by Chalmers & Kamar {1517
js listed sn his * Literature ", he does not refer to it in relation to this
lesion. He says that Spitt belicved it to be due to yaws and that Powell
saw it in Assam but did not think that it was due to yaws. Hermans often
saw it 1n the Moluccas, and thought that it was most probably due to

ws.
» Hermans (1939) again refers 10 this condition in which small particles,
from the size of a pin's head to 5 mm in diameter, of the comf‘a\ layer
become detached. The margins are more or less raised. These lesions may
become confluent and extend to cover a large part of the pajm or sole.
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