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Fourteen species of the genus Angiostrongyltls, created by KAMENSKY 
( 18 ) ,  have been described, but among these only A. cantonensis (Chen, 1935) 
Dougherty, 1946 has been incriminat{:d as a causal agent of disease in mano The 
first investigators who found this parasite in human s were Nomura and Lin in 
1945 (BEAVER and ROSEN, 10) . However, because the paper was published 
in ]apanese, it failed to appear in the standard indexing and abstracting journals 
and this finding remained unknown until ROSEN ' et ajo (24, 2 5 ) ,  HORro and 
ALICATA ( 17 )  and ALICATA ( 1, 2 )  established the real importance of this 
work by attributing eosinophilic meningitis to this parasite. Recent studies have 
shown that parasitized rats are found in most tropical zones, except those of 
Africa and the Americas (ALICATA, 6 ) .  ALICATA (3)  searched unsuccessfully for 
A. ca�tone1ZSis in Costa Rica. However, for several years we have had the 
opportunity to study a clinico-pathological picture, observed mainly in children, 
characterized by the formation of granulomas with heavy eosinophilic infiltration 
in the abdominal cavity. We propose the name Angiostrongylus costarice1ZSis, n. 
sp. foc the etiological agent of this disease, becallse this parasite has many mor
phological characteristics that distinguish it from the other species of the genus. 

MATERIAL AND METHODS 

Sllrgical specimens obtained from several hospitals of the country were 
\Jsed in this study. From fixed material the worms were obtained by dissecting 
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the small arteries of the intestinal wall and in unfixed specimens they were 
liberated by digestion with pepsin. Drawings were made with the aid of a 
camera lucida. Measurements are given in millimeters unless otherwise spe
cified. 

AngiostrongyluJ costaricensis n. sp. 

(Figs. 1-7) 

DESCRIPTION : Angiostrongylinae, Bohm and Gebauer, 1934; Angio
strongyllls Kamensky, 1905. 

Body filiform in both sexes, tapering toward both ends. The caudal 
end of the male curves ventrally, with a. welI developed copulatory bursa; in 
the female the caudal end is roughly conical and slightly curved. Cuticle trans
versely striated and thicker toward both ends. Excretory pore immediately poste
rior to the base of the club-shaped esophagus. 

MALE : (3  specimens) : Body length 1 5 .0 to 17.9; width at the eso
phageal-intestinal junction 0.079 to 0.093; esophagus 0.160 to 0.180. Spicules 
slender, equal, striated, ending in two hook-shaped formations, 0.267 to 0.297 
in length. Gubernaculum present, 0.045 long. This structure was not identified 
in a preliminary study (MORERA, 2 1 ) .  In the copulatory bursa ventral rays 
fused except for the distal fifth, with bud-shaped endings; the ventrolateral is 
slightly longer than the ventroventral. The lateral rays arise from a common 
trunk and are of similar size, the posterolateral and mediolateral are fused in 
the proximal haH and the externolateral separates from these after its emer· 
gence from the common trunk. The externodorsal ray arises near the base of 
the laterals and is separate from the dorsal; it is long, slender, and larger at 
the distal end. The dorsal ray is thick, short, terminating in three tips'; the 
central one is short, knob-like, and the laterals beak-shaped. 

FEMALE (1 specimen) :  Body length 26.9; width at base of esophagus 
0. 108; esophagus 0. 165.  "Barber-pole" appearance of the reproductive appara
tus coiled around the intestine, typical of the genus, not prominent in the fixed 
material. Vulva situated 0.175 a!1d anus 0.053 from tip of tail; caudal end 
almos! cone-shaped; tip of tail bears a small refringent spine. 

HOST : Man is not considered to be the normal host; animal hosts are 
as yet unknown. Normal habitat : unknown. In man the worms are localized 
in smalI branches of the mesenteric artery. 

Type specimens :  Holotype male, allotype female, Department ,of Para
sitology, University of Costa Rica. 
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DISCUSSION 

In 1 967, ASH (7) mentioned ten species of the genus Angiostrongylus, 
in addition to A. michiganensis described by him; he did not mention A. sciuri 
described by MERDNENo (20 ) .  More recently two other species have been 
described : A. sandarsae, Alicata, 1968 and A. mackerrasae, Bhaibulaya, 1968. 

A comparative study of these fourteen species with the parasite found 
in Costa Rica revealed many characteristic differences whose point by point 
description would be too long to inelude here. Therefore, we have limited 
ourselves only to the description of the most important differences, which in 
our opinion justify the establishment of a new species. In the first place, on 
the basis of the parasite size, we are able to ignore a11 those whose length is 
less than one haH that of A. costaricensis: A. blarini, Ogren, 1954; A. onda
Irat, Schultz, Orlow and Kutass, 1933; A. soriciJ, Soltys, 1954; and A. micbi
ganens;s, Ash, 1967. 

The length of the spicules, an important taxonomic character, permits 
us to disregard a11 those species in which these structures measure more than 
0.400; this dimension being much greater than the maximum of 0.297 found 
in A. costaricensiJ. These species are A. cantonens;s, Chen, 1935 ;  A. guber. 
naculatus, Dougherty, 1946; A. tatet'onae, Baylis, 1928; A. chabatidi, Biocca, 
1957; A. scillri and A. mackerrasae. 

The spicules of A. vasorum (Baillet, 1866) Kamensky, 1905 (consid
cred by most authors to be synonymous with A. railliet¡, Travassos, 1927) ,  al. 
though a little shorter than 0.400, are still longer than those of A. costaricensis,. 
the original description by Baillet (1866) and the redescription by CABRAL
GON<;ALVES ( 13 )  allow us to establish other important differences; these are 
that the vulva is further from the tip of the tail in A. vasorllm and thllt the tail 
is rorighly conica! in A. costaricensis and rounded in the other twO. A. sandar
sae has relatively longer spicules and a notably longer esophagus. There were 
also .:appreciable differences in the morphology and distribution of the bursal 
rays, especially the size relationship between the lateroventral and the ventroven
tral, and in the form and origin of the externodorsal. 

We think that A. ten, Yamaguti, 1941, is not an acceptable species, 
because until now a male has not been described. 

An important characteristic is the presence of a. conspicuous spine at the 
tip of the tail of the female of A. costaricensis. A similar structure occurs only 
in A. mackerrasae. 

Another important characteristic is the presence of a gubernaculum in 
A. cosJaricensis. The first species described with this structure was A. onda
trae,. however, BAYLIS (9) in the description of A. tateronae mentioned that the 
dorsal walI of the eloaca appeared thickened and chitinised. Although . he in
terpreted this area as a telamon, it is more than likely a gubemaculum. 

In 1946, DoUGHERTY ( 16) in describing A. gllbernaculatus, stated erro
neously that it was the first species that had a gubernaculum. Recently, ALI
CATA (4) described another species with a gubernaculum, A. sandarsae, and 



176 REVISTA D E  mOLOGIA TROPICAL 

late! the same autho! described this structure in A. cantonensis (ALICATA, 5) .  
The presence of a gubernaculum in  A. gllbernaculattls and A. 011datrae served 
as the basis on which SKRJABIN el al. (27)  classified these parasites into the 
genera Angiocaulus and Rodentocaulus, respectively. The latter had been orig
inally classified in this way by SCHULTZ et al. (26) . Working with Ash (un
published data) ,  it was found that careful examination of A. vasorllm revealed 
the presence of a gubernaculum and recently, Bhaibulaya has found a guber
naculum in A. mackerrasae (AsH, personal communication ) .  

In 1952,  the first Costa Rican case of the disease caused by this parasite 
was observed (CÉSPEDES el al., 14; MORERA, 2 1 )  and since then, more than 
70 cases have been studied. The main symptoms (ROBLES el al., 2 3 )  w�re 
abdominal pain, usually localized in the right iliac fossa. Fever was usually high 
and sometimes lasting up to two months. Anorexia was often observed and 
one third of the patients experienced vomiting. The physical examination 
showed all' intra-abdominal mass which could cause confusion with malignant 
tumors or acute appendicitis of other etiology. Rectal examination was usually 
painful and sometimes the tumoral mass could be palpated. The most im
portant laboratory findings were leucocytosis ranging from 10,000 to 52,000 
per mm3 with eosinophilia from 1 1  to 81 per cent. In a few cases, eosinophilia 
was lower than la per cent. X-ray examination showed aIteration óí the intes
tinal wall as demonstrated by a filling defect (Fig. 9 ) ,  spasticity and irritability 
(Stierling's sign) as well as a festooned aspect of the mucosa. 

Anatomo-pathological studies revealed that lesions were, in most cases, 
localized in the appendix, but sorne were found to extend to the terminal portion 
of the ileum, cecum, the first part of the ascending colon, and to the regional 
lymph nodes ( 14) . The main characteristic was thickening and hardening of 
the edematous intestinal wall, with milliary yellowish granulomatous infiltra
tion. These lesions could produce incomplete or complete obstruction. In 
sorne cases, necrotic processes could produce perforation. Less frequently, 
lesions were observed in the transverse and descending colon and sig
moid. Histologically the lesions appeared as a granulomatous inflammation with 
massive eosinophilic infiltration, involving a11 the layers of the intestinal wall. 
This same inflammatory process Was observed to affect the regional lymph 
nodes. Thin-shelled., oval, embryonated eggs were scattered in the lesion (Fig. 
8 ) .  Occasiona11y, the embryos reached the larval stage, but the larvae remained 
enclosed within the egg shel1 (Fig. 10) . In cases of longer evolution, the 
eggs appeared inside the giant cells. Sections of the adult parasite could be 
found in both mesenteric arteries and their intramural

' 
branches (Fig. 1 1 ) .  

These worms sometimes produced arteritis and throÍnbosis (Fig. 1 2 )  . 
A. costaricensÍJ is the second species of the genus to be found in man and 

there is a elear difference between the disease produced by it and the eosinophilic 
meningoencephalitis produced by A. cantonensis. We believe this difference 
is caused by different life cyeles, known only for A. cantonens;s (MACKERRAS 
and SANDARS, 19) .  In any case, A. costaricensis appears to adapt better to 
man, as demonstrated by the presence of adult worms in the arteries, and ero-
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bryonated eggs in the tissues. However, the larvae apparently do not hatch, 
which suggests the impossibility of these larvae ever entering the intestinal 
lurnen and returning to the soil to complete their life cyele. In the human 
cases in which we have had the opportunity to screen the feces for larvae, the 
results were negative. 
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SUMMARY 

AngiostrongylttJ costaricemis n. sp. is described from Costa Rica where 
il produces 4esions io the abdominal cavity of mano It cao be distinguished from 
other species of the genus on the basis of its size, the length of the spicules, 
the position of the vulva and the morphology and positioo of the bursal rays. 
The parasite localizes in the smalI mesenteric arteries, especially io the ileocecal 
region, . where it produces arteritis and thrombosis. Eggs in various stages of 
embryooation were found scattered in the tissues of the intestinal wall aod 
regional lymph nodes, eliciting a granulomatous inflammatory reaction with in
tense eosinophilic infiltration. 

RESUMEN 

los autores hacen la descripción de Angiostrongylus costaricensis n. sp., 
un nuevo metastrongilideo encontrado en Costa Rica, que produce lesiones en 
el hombre. Esta nueva especie se puede distinguir de las otras catorce descritas 
hasta ahora, en base a su tamaño, la longitud de las espículas, la posición de la 
vulva y la morfología y disposición de los rayos bursales. A. costaricensis es la 
segunda especie del género de importancia en parasitología humana. la otra es
pecie patógena para el hombre, A. cantonensis, es responsable de una forma de 
meningoencefalitis eosinofílica. 

los parásitos . adultos, machos y hembras, se localizan en las arterias 
del mesenterio y de la pared intestinal, especialmente de la región ileocecal en 
donde provocan fenómenos inflamatorios y trombóticos que llevan a grados 
diversos de necrosis. La presencia de huevos en varios estados de embrio
nación, en el tejido de la pared intestinal y de los ganglios linfáticos regionales, 
produce una reacción inflamatoria granulomatosa con ' intensa infiltración eosi
nofílica. La pared intestinal se presenta engrosada, llegándose a producir cua
dros de suboclusión u oclusión que obligan a intervenciones quirúrgicas de 
emergencia. 

La presencia ele hl,levos en los tejidos humanos sugiere una mejor adap-
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tación de A. costaricensis en el hombre, en comparación con A. cantonenJis, que no 
llega a alcanzar el estado adulto en los tejidos encefálicos humanos. Sin em
bargo en los casos en que hemos encontrado larvas completamente formadas, 
ellas siempre están encerradas en la cáscara del huevo, lo que sugiere la im
posibilidad de que las mismas lleguen a la luz intestinal y regresen al suelo 
para completar su ciclo de vida. 
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Figs. 1-4. AngiostrongyluJ costaricensis n. sp. 1. Anterior end. 
2. Caudal end of the female showing the vulva, the 
anus and a little spine at the tip oE the tai!. 3. Male, 
ventral view. 4. Lateral view oE the caudal end oE 
the male, showing the bursa, the spicules and the 
gubernaculum. 
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Figs. 5-7. AngiostrongyluJ costtlricensiJ n. sp. 5. Caudal end 

of the female. 6. Lateral view of the hursa showing 

the gubernaculum. 7. Ventral view of the caudal 

end of the maleo 

Fig. 8.  Mesenteric lymph node showing eggs in the cortical 
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fig. 9. X-ray of the abdominal cavity showing the filling 
defect of the ascending colon caused by the granuloma. 

fig. 10 .  Embryonated egg just below the muscularis mucosr.e 
of the colon. 

Eg. 1 1 .  Small arteey of the mesoappendix showing several 
sections of parasites. 

Fig. 12 .  Small artery of the cecum wall. showing complete oc
clusion by the presence of a thrombus that is in 
relation with a worm. 
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