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Sparganosis in the Masailand

H. ScHMID * and H. WATSCHINGER **

Introduction

Sparganosis is the general term for infections due to the plerocercoid larval
stage (sparganum — plerocercoid) of cestodes of the family Diphyllobothrio-
cephalidae. In most cases classification of the larvae cannot be done. It would
need to rear the adult strobila in a definitive animal host. The plerocercoid larvae
thus morphologically indistinguishable have therefore received the artificial generic
term “spargana’” coined by DIESING 1845 (after LAPAGE 1968). Man is a common
definitive host of the fish tapeworm (Diphyllobothrium latum) in temperate and
arctic climates. In Africa parasitic infestations by this species is not known. There
are, however, numerous reports of other species of the family Diphyllobothrio-
cephalidae in different wild and domesticated carnivores (BAER 1959, BayrLis 1937,
Hupson 1933, Buck et al. 1959). A wide range of animals acts as natural inter-
mediate hosts of the plerocercoid larvae and man may do so incidentally.

In this paper we are reporting special aspects of sparganosis in the Masailand
with a detailed description of three cases which have been seen and treated at
Wasso Hospital close to Serengeti National Park in the middle of the Masailand,
a limited area with a high density of wild life and scattered nomadic human
communities.

Case reports

Case 1

The subject was a male Masai (Nashoi, 32 years) from Sakala. The presenting
illness started 8 months before admission with itching and gradually increasing
pain and swelling of the left lateral retromalleolar region. When the tumorous
mass had reached the size of a hen’s egg it was further elongated backwards
bending around the heel and extending to the medial retromalleolar region. There
it grew to the same size and shape as laterally being again distinctly oval in
shape. The patient described wriggling sensations which were probably due to
movements of the parasite during the time of expansion from one side to the
other. Up to this stage of development the movement of the ankle joint was not
very much hampered. Two months before admission the swelling became in-
creasingly tense and painful forcing the patient to limp. This finally led him to
seek treatment on the 15th of September 1970 at Wasso Hospital.

Physical examination

(Fig. 1.) The patient presented with two oval tumorous masses involving both
retromalleolar regions (lateral aspect 6 x 3 cm, medial aspect 5 x 3 cm). They were
bound to each other by a cord-like swelling of about 2 cm thickness overlying
the tendon of Achilles; the whole tumorous mass thus encased the heel. The
swelling was oedematous, reddened, fluctuating and painful to touch. Besides
the peculiar elongated shape of the tumor the features were indistinguishable
from a pyogenic abscess.

* Department of Pathology, University of Dar es Salaam.
% Wasso Hospital, Loliondo, Tanzania.
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Fig. 1. Medial aspect of left ankle. Fluctuant retromalleolar swelling (note
typical home made footgear of Masai). Case 1, Nashoi, male 32 years.

Surgical examination of specimen

(Fig. 2.) In the operating theatre approximately 10 ccm of pus and caseous
discharge was released on both sides and a coiled up “worm” mass was revealed,
composed of 6, respectively 4 narrow, flat, white “worms” of various lengths up
to 10 cm. Some were seen to crawl sluggishly, others were motionless. The bulk
was lying free in a cavity of the size of a dove’s egg (Fig. 3), others were entangled
in between shreds and bands of the wall whilst some were partially infiltrating

&

Fig. 2. Surgical removal: the cyst just has become detached from fibrous adhesions
with the surrounding tissues. To show the parasite the wall of the cavity is split
and one of the Plerocercoids stretched out by the forceps of the right hand of
the surgeon in the left upper corner. Case 1, Nashoi, male 32 years.
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Fig. 3. Opened cyst. Thick fibrous outer and smooth mcmbranelike inner lining.
(4 x.) Case 1, Nashoi, male 32 years.

the surrounding tissue. The attempts to remove entirely the tough fibrous tissic
of more than 1 ¢m thickness and to extract all the worms failed. Inflammatory
fibrous tissue deeply penetrated the medial side between the retinacula and the
tendons of the peronei. The wound was stitched after insertion of a drain. Healing
took place with considerable scarring.

Cuase 2

The patient was a male Masai (Malogwa, 12 years) from Mondarossi. He
consulted the doctor (in May 1966) for a slightly painful swelling of his right foot.
It had started three months previously on the lateral aspect of the foot in the
premalleolar region. The swelling was intermittently increasing and decreasing
in size at first without showing any inflammation. One month later, when it had
reached the size of a plum, it ruptured spontaneously rcleasing some discharge.
The fistula thus formed healed rapidly over approximately two weeks. The patient
was never seriously impeded by the lesion.

Physical examination

The patient presented a single sharply outlined oval swelling measuring 5 < 3 ¢m
in the right premalleolar region overlaying the bony prominence of the cuboid
bone. It was situated subcutaneously and firmly attached to the tissue beneath.
The covering skin was not inflamed.

Surgical examination of specinmen

When the swelling was opened a small amount of turbid watery fluid escaped
and out of a cystlike cavity three coiled up, white, nonsegmented narrow, flat
“worms” each of 6 to & cm length were removed. The wall of the cavity was 4 mm
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thick, the inner lining was shiny membranelike but not detachable. The outer
layers were attached to the underlying fascial coverings by some fibrous bands
which also involved the tendons of the superficial extensors. Stitches were inserted
and the wound healed rapidly.

Cuse 3

The patient was a male Masai (Olongishei, 50 years) from Arrash, attending
the hospital in November 1970. Approximately 10 months before he had noticed
a swelling on his right elbow. Initially it was just a narrow slightly reddened
ridge. The patient attributed it to an external superficial injury. The swelling,
however, steadily increased and four months after the date of onset it had reached
the size of a plum. In the following months alternating with periods of remission
the swelling became itchy and painful, and two months before admission to
the hospital the patient noted for the first time considerable redness and heat.

Physical examination

The patient presented an oval swelling of 4 to 2 cm situated between the
olecranon and the medial epicondyle of the right arm. It was inflammed, fluc-
tuating, fixed to the underlying tissue and to the epidermis. Touching and passive
extension was painful. The patient was sent to the operating theatre with the
diagnosis of a purulent bursitis.

Surgical examination of specinien

Incision displayed pus and, to the surgeons surprise, a coiled up “worm’ mass,
consisting of three flat nonsegmented “worms”™ of respectively 8, 6 and 3 cm.
They were enclosed in a cystlike cavity whose wall was approximately 6 mm thick.
Its fibrous outer layer blended imperceptibly into the superficial fascial coverings
and was strongly adherent to them. Some debris was removed from inside the
cavity, a drain inserted and the wound closed. The small burselike cavity
became obliterated by granulation tissue within a few days without any com-
plications.

The parasite (Fig.4)

Grossly the removed larvae were morphologically equal, ivory-
white, ribbon-like, unsegmented and somewhat crinkled in shape, meas-
uring from 3 to 10 cm in length and 2 mm in width, thickness 0.5 mm.
Head and tail were indistinguishable to the naked eye, except when the
“worm’ was moving. There was, however, in some specimens clubbing
of the anterior end by contraction and splitting of this terminal portion.
Microscopically this gives the impression of a mouth opening with lips
and cuticular flaps but corresponds (shown in longitudinal sections)
to the invaginated scolex. In transverse sections the deeply eosinophilic
cuticle was found to overlay a loose subcuticle followed by a paren-
chymal cell layer underneath. A few longitudinal and transversal muscle
bands were lying superficially. There was no internal organisation
demonstrable.
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Fig. 4. Sparganid larva. Ribbonlike structure with pseudosegmentation by con-
traction visible in the anterior third and head (left side end). (3 x.)

Histopathology

In all three specimens the principal architecture of the wall encap-
sulating the tapeworm larvae is composed of three layers. The inner-
most lining (visible to the naked eye as a smooth membrane, Fig. 3)
consists of granulation tissue. It is followed by highly vascularized but
only moderately infiltrated fibrous tissue. The poorly defined boundary
with healthy tissue is formed by a capsule of dense collagenous fibres.
This basic pattern varies according to the stage of deterioration of the
larvae and to the grade of reaction of the host.

The larvae of case 2 show a perfectly well preserved cuticle. Flat-
tened fibroblasts of the granulation tissue tightly ensheath the larval
surface imitating a mesothelial surface (Fig.5). Granulation tissue
and outer fibrous capsule are infiltrated by numerous plasmocytes
suggesting a high degree of cell mediated immunity (Fig. 6). In striking
contrast to case 2 in specimen 1 and 3 there is infiltration by neutro-
phil leucocytes which is pronounced throughout the wall. These features
correspond to a pyogenic abscess with formation of a pyogenic mem-
brane. There are, in addition, numerous scattered eosinophils and histio-
cytic macrophages indicating the allergic and clearing reaction elicited
by the breakdown products of the disintegrating parasite. The cuticle
of the larvae has been melted away by leucocytes and considerable

amounts of foreign antigenic substance may be released through these
leaks (Fig. 7).

Comment
Case review with special attention to East Africa
and the Masailand

Human sparganosis has a wide geographical distribution although
especially associated with the Far East, having been reported chiefly
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Fig. 5. Fibroblastic ensheathment of sparganum (20 x, HE). The coiled up larva
is cut at three different levels. Details of larval coverings and surrounding host
capsule are given in Fig. 6. Case 2, Malogwa, male, 12 years.

Fig. 6. Fibroblastic ensheathment of sparganum (right lower corner) intermingled
with numerous scattered plasmacells. The larval body covered by an intact
cuticle is showing a spongy mesenchymal tissue with interlacing muscle fibres.
(30 x, HE.) Case 2, Malogwa, male, 12 years.
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I'ig. 7. Fragmentation of the larval cuticle by ncutrophil leucocytes. The lower
right corner analogous to Fig. 6 corresponds to the body of the disintegrating
larva surrounded by lucocytic exsudate (left upper corner) (30 x, HE). Case 3,
Olongishei, male, 50 years.

from Japan (Miyake 1904), Korca (WEINSTEIN ct al. 1954), Indonesia
(BoNNE 1942), China (CampPBELL et al. 1936) and Indochina (HOUDE-
MER 1934). It is also sporadically encountered in Australia (CLELAND
1918, SaNDARS 1954), Europe (Puisatti 1953), South- and North
America (SWARTZWELDER 1964, MUELLER 1966). A most comprehen-
sive summary is given by HuANG 1962.

For Africa (East Africa excluded) 6 human cases have been re-
ported, from Gabon (HARANT 1948), French Equatorial Africa (DEs-
CHIENS 1953), Rhodesia (ALVES 1954), Congo (FAIN & PIraUX 1959),
Liberia (BRUUNING 1960) and Madagascar (BrRycoo 1961). For the
distribution of lesions see table I.

The relevant details of cases observed in East Africa are given in
table 1. Besides these 8 publications the existence of sparganosis has
or.ty been confirmed and briefly mentioned on the following occasions:
NELSON (1965) received spargana from 3 Kenyan Masais and from one
Tanzanian Masai from the Serengeti plains, all four presenting with
abscesses of the ankle. Furthermore, he was informed (by CLYDE) of
three similar cases in Tanzanian Masais from the Serengeti. One of us,
acting for 8 years as “Doctor of the Masais™, has gained the impres-
sion from several personal communications with medical staff in the
Masailand that sparganum infections of the ankle are fairly frequently
secen in the area.
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Table 1. Site of lesions in African-Sparganosis

Site of lesions Number of cases
Africa (including East Africa
East Africa)

Subcutaneous

Ankle region 16 (D 16 (1)
Thigh 3 1
Chest 1 -
Elbow 1 1

Inter or Intramuscular

Popliteal muscle 2 1
Rectus abdominis muscle 1 -
Others

Hernia (spermatic cord) 2 2
Intestines 1 1
Eye 2 2
Generalized 1 =
Total 30 24

Thus, including all these cases, we can draw the following con-
clusions: Firstly, comparing the total of 30 cases in Africa with the total
of 24 cases in East Africa, that the disease is prevalent in East Africa,
and within East Africa prevalent in the Masailand. Out of 24 East
African sparganoses 16 are found in Masais or Pokots. Both are
ethnologically closely related, seminomadic cattle-breeders with almost
equal customs, living in the same environmental conditions. Secondly,
that there is a peculiar distribution of lesions in East African spar-
ganosis. From 24 cases 17 present with ankle lesions and all but one
are Masais or Pokots.

The connections between the life cycle of the parasite
and the mode of transmission

Two main groups of sparganoses can be distinguished: (1) Spar-
ganum mansoni infections (adult: Diphyllobothrium mansoni SCHEUBE
1881 after PIEKARSKY 1954), common in the Far East. (2) Sparganum
mansonioides infections (adult: Diphyllobothrium mansonioides MUEL-
LER 1938), common in the United States. Classification of the closely
related species by minor morphological varieties is the field of the
specialist helminthologist (WARDLE & McLEOD 1952).

The sexually mature cestode lives in domesticated and wild carni-
vores. The eggs embryonate in water into the ciliated larvae (coracidium)
which is taken up by a copepod (Cyclops) where it develops to pro- and
plerocercoids. The copepods are eaten by mammals, birds, amphibians,
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and reptiles which in that way accumulate the plerocercoid larvae or
spargana and may become highly infective (TAKAHASHI).

Sparganosis may be transmitted to man by drinking cyclops in-
fected water (MUELLER 1938, 1966) or any of the following practices:
eating half cooked chicken (Japan, YokoGcawaA 1930), by eating raw
snakes in the superstitious belief that this will combat fever (Korea,
WEINSTEIN 1954), by the habit of steaming tadpoles (Indonesia, HuANG
1962), or frogs (Hongkong, Vietnam, HOUDEMER 1934) over rice, and
finally of applying poultices from flesh of the above-named animals
onto inflamed eyes or sores of the skin. Infected wild and domesticated
pigs might be the source of infection in the United States (CORKUM
1966) and in Africa (DiNNIK 1969).

Sparganosis in the Masailand

The bulk of sparganum infections in the Masailand seems to be
localized to the ankle region. One is tempted to suggest that the
lesions described were acquired by standing in ponds containing cy-
clops infected water. Direct infection by procercoid larvae through
the unbroken skin is possible, as shown by Yokocawa (1930) in the
monkey. Comparative pathology, however, allows another conceivable
interpretation (see sparganosis in wild animals). In herbivores as in
hyaenas the site of predilection of the lesion was similar to those of the
16 Masais or Pokots namely around the ankle joint. The form of
elongated nodes of fibrous tissue in close contact with the tendon
sheaths are identical. It can be regarded as a result of the form of
reaction at an anatomical site where the migrating larvae are most
likely to be trapped similar to the phenomenon occurring in onchocer-
ciasis over bony prominencies.

Larval stages of cestodes in general (WEINMANN 1969) and spargana
in particular (MUELLER 1961) are unusually immunogenic. Sparganum
mansonioides infections in monkeys induced a condition similar to
elephantiasis of the legs, related to the growth of fibrous tissue and
obstruction of lymphatic channels elicited by the migrating larvae. In
monkeys previously vaccinated with antigens the hosts’ reaction was
sufficiently strong enough to wall off spargana in tough cysts preventing
migration and elephantiasis. If one compares the above reactions with
the described cases of clearly circumscribed thick walled lesions of the
ankle (Fig. 6) in the absence of any lymphatic obstruction one is bound
to assume that infection has taken place in previously immunized
subjects.

In NELSON’s (1965) survey on cestode transmission in wild ani-
mals attention was drawn to the spotted hyaena (Crocuta crocuta).
Out of 22 hyaenas examined in the Masailand 14 found to harbour
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Diphyllobothrium pretoriense belonging to the mansoni-mansonioides
group. An earlier report from BAYLIS (1937) describes the findings of
both adults (D. pretoriense) and spargana in a spotted hyaena in Tan-
ganyika. Diphyllobothriidae have also been found in the Masai-dogs
(NELSON 1965). DINNIK (1969) confirms the frequent and heavy in-
festation of Serengeti-hyaenas simultaneously by cestodes and spar-
gana. In addition he discovered spargana in various antelopes, in the
buffalo, the zebra, the lion and the leopard. In the wart-hog spargana
have been found frequently and in a heavy load of parasites widespread
all over the body with preference to structures of the head (neck-head
musculature, tongue, floor of mouth), findings which alarm connois-
seurs of “Ngiri” meat (warthog) in East Africa.

NELSON (1965) conceived the idea of a probable connection be-
tween the hyaenas and the still used custom of the Masais of carrying
their dead into the bush. He attempted to postulate man as an ob-
ligatory intermediate host of sparganid larvae, the adult cestode being
maintained in nature by hyaenas. However, the wide range of demon-
strated infected animals allows to state that the hyaena in its function
as scavenger acts (besides becoming definitive host) as a cumulative in-
termediate host of sparganid larvae taken in by the flesh of various
herbivores. The presence of both stages of development in the hyaena
confirms the Euryxenia of the spargana, the ability to maintain the
larval stage through a number of hosts (KoTLAN 1960).

Despite the wide range of infected catable game the infection of
Masais and Pokots does not fit into the picture because they feed
almost exclusively on cattle (milk, blood and meat) and never eat game
meat. Infections as acquired in the Far East by consumption or appli-
cation of raw flesh of amphibians or reptiles is entirely out of the ques-
tion. Two sources of infection remain possible: cattle and a copepode
in the water. I was assured by veterinarians of the region that spargano-
sis in cattle is not known. They admit, however, that sporadic cases
may casily escape detection as no regular meat inspection can be done.

According to my superficial survey of 6 waterholes cyclops were
present in two of them. The average number in several specimens
taken was 2 per deciliter. In dry seasons several of these ponds dry
out entirely while in the few remaining a considerable accumulation
of copepods can be expected and certainly these few accessible sources
of water are becoming very much frequented by man and animals.

Sparganosis in the Masailand is no doubt a zoonosis in which water
(cyclops = first intermediate host) constitutes the most probable link
between canidae (hyaena, dog = definitive hosts) and man (incidental
second intermediate host). Transmission to man is essentially the same
as to the innumerable difterent herbivores which form the inexhaustible
reservoir of common second intermediate hosts of sparganid larvae.
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Zusammenfassung

Beschrieben werden drei Fille von Sparganose in Masais. Nach Durchsicht der
Literatur und unter Einbezug jeglicher Informationen wird es klar, dall Sparganose
innerhalb Afrikas im Masailand prevalent ist. Sie zeigt sich dort vorherrschend
in Form von Schwellungen im Bereiche des Sprunggelenkes, moglicherweise be-
dingt durch die Art des Eintrittes der Larve. Der Zusammenhang mit einer Reihe
von mit Sparganose infiziertem Wild wird diskutiert im Lichte neuerer Resultate
veterindrmedizinischer Forschung in der Serengeti.

Résumé

Trois cas de sparganoses chez les Masais sont décrits. Aprés une étude biblio-
graphique et aprés avoir recueilli toutes les informations possibles, il apparait
nettement que la sparganose africaine est particuliérement fréquente dans le pays
Masai. Elle se manifeste principalement sous la forme d’une enflure dans la région
du jarret, probablement due au mode d’entrée de la larve. Le rapport entre
sparganose humaine et sparganose animale est discuté 4 la lumiére de nouveaux
résultats obtenus sur une série de gibier dans le cadre de recherches en médecine
vétérinaire effectuées dans la Serengeti.
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