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Abstract
Abdominal angiostrongyliasis is a parasitic disease caused by the genus Angiostrongylus costaricensis, a nematode that 
infects humans through the secretions of snails or slugs, its definitive hosts. Costa Rica is considered the most endemic 
country, and it has been shown in different reviews that most cases occur in children and males. Case presentation. The 
patient was a 74-year-old woman who consulted for acute abdominal pain, with four days of evolution, accompanied by 
nausea, vomiting, and hyporexia. Laboratory tests reported mild leukocytosis and a negative general urine test. Abdominal 
ultrasonography reported a solid heterogeneous mass, poorly circumscribed in the right lateral abdomen, which led to the 
suspicion of acute appendicitis. Treatment. An exploratory laparotomy was performed, with the removal of a perforated 
colon tumor that spanned from the cecum to the proximal third of the ascending colon, in addition, a transverse ileum 
anastomosis was performed, without further complication. Outcome. She was managed with antibiotics and analgesics 
and was discharged nine days after the procedure, without complications. The biopsy showed parasite eggs consistent 
with Angiostrongylus sp.
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Resumen
La angiostrongiliasis abdominal es una enfermedad parasitaria causada por el género Angiostrongylus costaricensis, 
un nematodo que infecta a los humanos a través de las secreciones de caracoles o babosas; sus huéspedes definitivos. 
Costa Rica es el país que se considera más endémico, se ha evidenciado en distintas revisiones que la mayoría de los 
casos se presentan en niños y personas del sexo masculino. Presentación del caso. Se trata de una mujer de 74 años, 
que consultó por dolor abdominal agudo, de cuatro días de evolución, acompañado de náuseas, vómitos e hiporexia. Los 
exámenes de laboratorio reportaron leucocitosis leve y examen general de orina negativo. La ultrasonografía abdominal 
reportó una masa solida heterogénea, mal circunscrita en flanco derecho, esto llevó a la sospecha de una apendicitis 
aguda. Intervención terapéutica. Se realizó una laparotomía exploradora, con la extirpación de una tumoración de colon 
perforado que abarcaba desde el ciego hasta el tercio proximal de colon ascendente, además, se realizó una anastomosis de 
íleo transversa, sin mayor complicación. Evolución clínica. Se manejó con antibióticos y analgésicos, fue dada de alta a los 
nueve días posteriores al procedimiento, sin complicaciones menores. La biopsia reportó huevos de parásitos consistentes 
con Angiostrongylus sp.
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Introducción
Abdominal angiostrongyliasis (AA) is a 
parasitic disease caused by the genus 
Angiostrongylus which includes at least 
20 species. Two etiological types are 
known to affect humans: Angiostrongylus 

cantonensis, which specifically affects the 
central nervous system, and Angiostron-
gylus costaricensis, which causes abdominal 
angiostrongyliasis. It was described in 1971 
by Morera and Céspedes. A. costaricensis is 
endemic to Costa Rica and is found in areas 
of the tropical America1.
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Angiostrongylus costaricensis is a nema-
tode with a complex life cycle, involving 
rodents as definite hosts and mollusk such 
as snails and slugs as intermediate hosts2. 
Incidentally, it infects humans, in whom 
its life cycle is not completed3. Humans 
are incidental hosts, therefore, the para-
site is not able to complete its life cycle 
and the immature stages are not expelled 
in the feces, but the eggs accumulate in 
the arterioles that irrigate the affected 
tissue4. Infection in humans is generated 
by consuming food contaminated with the 
secretions of snails or slugs, or by handling 
them with the hands and subsequently 
putting them in the mouth. Slugs have been 
found on ripe fruits on the ground and on 
vegetables eaten raw2.

It was first described in 1971 in Costa 
Rica, then it was reported in different regions 
of the southern United States of America, 
Europe and countries of Latin America 
and the Caribbean5. The disease was first 
observed in Costa Rican children in 1952. 
According to Morera, more than 130 human 
cases of the disease had been discovered 
by 19716. Subsequently, the rodent that 
acts as the natural definitive host and the 
mollusks that constitute the intermediate 
hosts were identified and their life cycle was 
clarified. The first non-Costa Rican case was 
found in Honduras in 1972 and the parasite 
has now been observed in most countries 
of the continent, from the United States 
to northern Argentina7.

In epidemiological terms, incidence or 
prevalence data are scarce; the actual prev-
alence of abdominal angiostrongyliasis has 
not been determined, and there is neither 
a coproparasitological test to confirm 
infection nor a serological "gold standard" 
test to ensure it8. Costa Rica is considered 
the most endemic country in the region, 
accounting for almost 90  % of the cases 
reported worldwide1. According to Frenkel, 
ten to 30 cases were diagnosed each 
year, mostly in children6. It is important to 
mention that in some Latin American coun-
tries only isolated data have been recorded; 
no prevalence data are available. From the 
epidemiological point of view, it has been 
shown in different reviews that most cases 
occur in children and males1.

In El Salvador between the years 2018 
to 2021, 14 cases were reported, with ages 
ranging from two to 11 years old, mostly male, 
five from the central zone of the country, 
four from the paracentral zone, three from 
the western zone and two from the eastern 
zone. In-hospital stay was between two and 
eight days, with an average of two days. No 
data are available for adults9.

The incubation period varies from 14 
days to several months. Humans become 
infected by eating contaminated food. 
Parasites and eggs are usually degenerated 
by host reaction, and eggs persist in human 
feces. The clinical presentation is varied and 
ranges from asymptomatic to severe mani-
festations requiring emergency surgery4. 
The clinical presentation is highly variable, 
making its diagnosis a challenge, symptoms 
such as malaise and myalgias are usually 
present in all cases, it can also present as 
an abdominal condition, which simulates 
acute appendicitis, associated with gastroin-
testinal symptoms and can be complicated 
with intestinal obstruction or perforation. It 
can also simulate a neoplasm. In laboratory 
studies, the most important finding is the 
presence of eosinophilia10.

A systematic review of cases reported 
that abdominal pain was present in 84 % of 
cases, vomiting in 50 %, diarrhea in 28 % and 
constipation in 14.2 %1. Surgical intervention 
remains the most effective strategy for the 
treatment of acute AA, as no convincing 
data have been obtained on the use 
of anthelmintic drugs4.

Much of the physiology of the parasite 
that causes the disease is unknown, as well 
as many epidemiological aspects, and after 
three decades of the description of this para-
sitosis, confirmation is only possible through 
histopathological material obtained after 
surgery. Currently, research continues on 
diagnostic tests, among the most recognized 
are the Morera test and the most current IgG 
and IgG111 antibodies. The Morera test is a 
qualitative test, consisting of latex agglutina-
tion, which started in the 1980s and is the 
test currently used in Costa Rica12.

The interest and concern that has 
motivated the study of A. costaricensis 
arises from the severity of the disease in 
humans, especially in school children and 
young adults, and the life cycle involving 
mollusks and rodents13.

Case presentation
This is a 74 years old female patient from the 
municipality of San Martín, who consulted 
for pain in the epigastrium of four days of 
evolution, which was later located in the 
right iliac fossa, accompanied by nausea 
and vomiting; she did not report having 
presented fever, diarrhea and other symp-
toms, as well as having self-medicated with 
oral and intravenous n-butylhioscine and 
oral simethicone without improvement. The 
patient had a history of open cholecystec-
tomy since three years ago. In addition, she 
had presented with alternating episodes of 
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constipation and diarrhea since six months 
before. Blood pressure of 120/70  mm Hg, 
heart rate of 95 beats per minute, respira-
tory rate of 16 breaths per minute and 
temperature of 37.6 °C. She was conscious, 
alert and oriented in time, place and person, 
with no signs of dehydration, the abdomen 
was symmetrical and presented pain at Mc 
Burney's point, with positive Rovsing and 
Infante Diaz signs; no rebound was identi-
fied at the time of evaluation.

Abdominal ultrasonography described 
distended bowel loops with moderate 
presence of gas predominantly in the right 
lower abdomen with a solid heterogeneous 
mass, not well circumscribed in the right 
flank measuring 6.1 cm x 4.0 cm x 4.9 cm, 
with a volume of 62.1 mL. It was suggested 
to rule out fecal impaction.

Laboratory tests reported: leukogram: 
8200 with 65.3 % neutrophils; hemoglobin: 
10.8 g/dL; platelets: 431 000; prothrombin 
time: 11.8 seconds and thromboplastin 
time: 30.4 seconds. An acute abdomen 
is diagnosed, to rule out acute appendi-
citis versus cecal tumor.

Surgical intervention
Surgery was performed four hours after 
admission. It started with a Rocky Davis 
incision; according to the findings it was 
decided to perform an exploratory lapa-
rotomy via the midline. 200 mL of peritoneal 
reaction fluid were identified, the cecum 
with a 10 × 10 cm perforated tumor accom-
panied by multiple mesentery nodes, the 
cecal appendix with inflammatory walls 
being completely removed (Figure 1). 
Subsequently, a right hemicolectomy was 
performed in which the tumor was removed 
together with the healthy limits, from ten 
cm anterior to the distal ileum to ten cm 
posterior to the hepatic flexure of the colon 
(Figure 1), in addition, the nodes located in 
the mesentery were dissected. The surgery 
was completed with a lateral end anasto-
mosis performed with manual suture with 
Connell and Lembert stitches, hemostasis 
and complete count were verified.

On the third day of intrahospital stay, 
histopathological studies were reported. 
The macroscopic findings described 
the ileum of 14  x  3.5  cm, the cecum and 
ascending colon of 9  x  5  cm, with adhe-
sions and hyperemia in the serosa; an area 
of 5 x 4 cm was found in the cecum, which 
thickened the wall in a one-centimeter 
layer with perforation towards the serosa. 
The cecal appendix was six cm with hyper-
emia of the serosa, which was obliterated 
when the lumen was cut. Microscopic find-

ings described acute suppurative inflam-
mation and abundant eosinophilic infiltrate 
involving all layers with perforation into the 
serosa (Figure 2). In addition, parasite eggs 
consistent with Angiostrongyloides sp. were 
observed (Figure 3), located in the lumen of 
the capillaries and also diffusely arranged, 
some of them were surrounded by multi-
nucleated foreign body-like giant cells. 
Thrombosed blood vessels and areas with 
hemorrhagic infarctions were also found. 
No larvae were present. The borders had 
inflammatory changes in the serosa. The 
cecal appendix with lumen obliteration by 
collagenous and spindle cells. Four to eight 
lymph nodes had fibrosis, eosinophils and 

Figure 1. Macroscopic anatomical specimen: distal 
ileum, cecum and ascending colon
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parasite eggs. There was no evidence of 
malignancy. The conclusion of the report 
was perforated angiostrongyliasis of the 
cecum. Fibrous obliteration of the cecal 
appendix, disseminated angiostrongyliasis 
in four of eight pericolonic lymph nodes.

Clinical evolution
The patient remained in the hospital for nine 
days. Oral feeding was suspended for 48 
hours, providing intravenous maintenance 
fluids, with double antibiotic ceftriaxone 
and metronidazole, and adequate anal-
gesia; in addition to transfusion of two units 

of packed red blood cells. On the fifth day, 
upon receiving the biopsy report, treatment 
was started with ivermectin six mg orally 
every 12 hours for two days; on the seventh 
day, dehiscence of the aponeurosis of 20 % 
was observed, which was resutured without 
complications. At hospital discharge, labora-
tory tests showed negative blood cultures, 
negative general stool examination, hemo-
globin of 10.9 and leukogram of 11  300 
with 78.5  % neutrophils. The patient was 
evaluated in subsequent controls without 
abnormalities, the operative wound healed 
adequately. The last control was ten months 
later, without unidentified sequels.

Figure 2. A thrombosed blood vessel is visualized under microscopy with hematoxylin-eosin stain (10x). The 
surrounding tissue shows a lymphoplasmacytic, eosinophilic and polymorphonuclear inflammatory infiltrate

Figure 3. Hematoxylin-eosin stained microscopy (40x) shows parasite eggs (yellow arrow) consisting of angios-
trongyloides sp. surrounded by multinucleated foreign body-like giant cells (red arrow)
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Clinical diagnosis
The clinicopathological diagnosis is estab-
lished as abdominal angiostrongyliasis.

Discussion
Regarding clinical presentation, general 
symptoms such as malaise and myalgias 
are usually present in all cases. A system-
atic review of case reports reported that 
abdominal pain was present in 84  % of 
cases, vomiting in 50 %, diarrhea in 28 % and 
constipation in 14.2 %. Generally, abdominal 
pain is localized in the right lower quadrant. 
Occasionally a painful mass or plastron 
can also be found there, which is often 
interpreted as complicated appendicitis 
or a neoplastic lesion1.

A case study published three years ago 
in Costa Rica suggests that the pathology 
can also be present with atypical symptoms, 
such as intestinal occlusions, which can lead 
to diagnostic but not therapeutic surgery14. 
In this case, a subject was reported with 
classic symptoms of intestinal obstruction 
that did not improve with medical treat-
ment and that after 48 hours, due to the 
limitations of imaging studies in the health 
center, had to undergo diagnostic surgery, 
showing that there were areas of marked 
inflammation that led to a decrease in 
peristalsis, but there were no perforations 
or tumors that warranted a surgical proce-
dure. Regarding the differential diagnosis it 
is easy to confuse the symptoms and signs 
of AA, because these are nonspecific, the 
main picture with which the con fusion 
reported in the literature consulted is acute 
appendicitis, but other cases have also been 
reported in Europe as for example in which 
a patient presented with A. cantonensis, with 
abdominal pain on the fourth day of the 
disease. Surgical approach was discouraged 
by means of imaging studies and alprazolam 
and antihistamines (bilastin) were added to 
the treatment, obtaining an excellent clinical 
response, with disappearance of the symp-
toms in the following four to five days14.

In the literature reviews made in different 
Central American countries, eosinophilia 
is one of the main laboratory abnormali-
ties in the leukogram report in AA cases, 
which may show more than 35  000 with 
eosinophilia of more than 10  % of cells. 
Nonetheless, eosinophilia is not specific to 
AA, since it can be reported in all parasitosis 
and other pathologies. It is defined as an 
absolute count of 500 eosinophils/micro-
liter in peripheral blood. In a study carried 
out in Honduras, in a sample of 100 % of the 
entire population of selected children with 

an eosinophilia greater than 10 %, 45 % was 
associated with parasitosis15.

The Morera test which is a qualitative 
latex particle agglutination test. In a study 
conducted in Colombia in 2018, a new 
multiplex qPCR was analyzed for the specific, 
sensitive and simultaneous identification of 
Angiostrongylus species of importance in 
human and animal health. This test worked 
in vitro, becoming a new alternative for the 
diagnosis of angiostrongyliasis. However, it 
had yet to be validated in the field and in 
the clinic in patients and hosts in which 
parasite DNA was detected16.

Currently, technological advances allow 
for more accurate diagnoses prior to surgery, 
such as the use of computed tomography 
and in cases involving diagnostic chal-
lenges such as the case of abdominal 
angiostrongylosis, the use of diagnostic 
video laparoscopy is used.

In the case presented before, the 
hospital does not have basic diagnostic 
methods such as abdominal ultrasound, 
computed tomography, laparoscopy tower, 
so when the clinical findings were localized, 
a rocy Davis incision was started and when 
more specific findings were observed, it was 
decided to perform an exploratory lapa-
rotomy to continue the procedure17.

Some anatomopathological studies 
have revealed that the most frequently 
affected organs are the appendix, ileum, 
colon and surrounding lymph nodes. In a 
series of cases in which 90 patients under-
went surgery, 36 had involvement of a 
single organ (colon, ileum or appendix) 
and 25 had involvement of at least three 
segments (colon, appendix and cecum). 
Only two cases involved the cecum and 
sigmoid while one case had disseminated 
disease4. Its affinity for the ileocecal region 
provokes a granulomatous reaction that 
causes abdominal pain, obstruction and 
even perforation; this is known as eosino-
philic peritonitis, as mentioned above.

Although the ileocecal location is the 
most frequent, there may be indepen-
dent involvement of the terminal ileum, 
cecum, appendix or ascending colon. Two 
macroscopic presentations have been 
described: pseudoneoplastic, character-
ized by thickening of the intestinal wall, 
and congestive ischemia with the presence 
of necrotic lesions18.

Despite developments in the basic 
understanding of the biology and transmis-
sion of the disease, very few improvements 
have been made in medical treatments 
such as chemotherapy. Clinical attempts 
lack good controls, as parasitological criteria 
for cure are not easy to establish, especially 
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knowing that the infection can probably 
be self-limiting in most humans. Experi-
mental chemotherapy trials with thiaben-
dazole, albendazole, ivermectin, santonin, 
milbemycin D, mebendazole and with as 
yet undisclosed novel compounds such as 
PF1022A have been conducted in both A. 
cantonensis and A. costaricensis, with variable 
effects on either larval or adult stages. It is 
clear that chemotherapy and attempts with 
new drugs must be improved, since it is a 
disease that can be fatal12.

Surgical intervention remains the most 
effective strategy for the treatment of acute 
AA, since no convincing data have been 
obtained on the use of anthelmintic drugs, it 
should be treated according to the surgical 
guidelines for appendiceal neoplasms, 
where masses limited to the appendix 
should be treated with appendectomy and 
masses larger than two centimeters in diam-
eter should undergo right hemicolectomy, 
including appendiceal resection18.

It is extremely important to educate 
the general population about the correct 
disinfection of fruits and vegetables before 
consumption and to raise awareness about 
the potential transmission of parasites 
through raw foods4. In the case presented 
we can observe a broad correlation with 
the literature in terms of clinical presenta-
tion and anatomopathological findings, 
where multiple organs were involved from 
the cecal appendix, cecum, and ascending 
colon. Histologically, there was eosinophilic 
infiltration of the intestinal mucosa and 
submucosa, as well as granuloma formation 
with ileocecal obstruction and necrosis. The 
treatment indicated in the literature showed 
a satisfactory clinical evolution despite the 
patient's age being a risk factor for post-
operative complications.

To conclude the epidemiological data 
of incidence and prevalence are not real, it 
is a diagnostic challenge for many reasons, 
one of them is that although it is not a 
new disease, at the moment there is not a 
specific preoperative test that can be used, 
thus, the diagnosis is made after treatment. 
Knowledge and reporting of this disease 
should be increased, because it causes high 
morbidity, and can be prevented through 
education to the population, strengthening 
the knowledge of health personnel and the 
population in general.

Ethical Aspects
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Declaration of Helsinki and the provisions 
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