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Acute Intestinal Anisakiasis in Spain: a Fourth-stage
Anisakis simplex Larva

M2 José Rosales, Carmen Mascaré/*, Carolina Fernandez, Francisco Luque,
Manuel Sanchez Moreno, Luis Parras*, Antonio Cosano*, Jose Ramén Munoz*

Instituto de Biotenologia, Faculdad de Ciencias, Universidad de Granada, Granada E-18071-Espafia
*Hospital Ciudad de Jaén, Jaén, Espafia

A case of acute intestinal anisakiasis has been reported; a nematode larva being found in the
submucosa of the ileum of a woman in Jaén (Spain). The source of infection was the ingestion of raw
Engraulis encrasichotu On the basis of its morphology, the worm has been identified as a fourth-stage
larva of Anisakis simplexIn Spain, this is the ninth report of human anisakiasis and also probably the
first case of anisakiasis caused by a fourth-stage larva simplex.
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The growing popularity in western countries MATERIALS AND METHODS
of eating raw or uncooked seafood has resulted in \ye have studied a new case of acute intesti-

the proliferation of certain human parasitic infecy, 5| anisakiasis in Spain. On 28 November 1998, a
tions. One of the most severe fish-transmittegg year_old Spanish woman, lifelong resident of

infections is anisakiasis that results from accidentgl, 4
ingestion of third-stage larvae belonging to theyogpital Ciudad de Jaén, where her ciinical, radio-
family Anisakidae. The first case of anisakiasis 'riLogicaI and analytical report was compatible with

humans was described by Straub in 1955 in Hok \1e appendicitis. She had had during two days
land and published in detail by Van Thiel et alyc\te ahdominal pain, diarrhea, meteorism, selec-

(1960). Since then, hundreds of cases have begfl hain palpatation in the right ileum fossa, no

reported throughout the world. Larvae of the 9€Msausea, vomit or fever and Blumberg sign nega-

era Anisakis, Pseudoterranova (=Phocanema)e = The |aboratory data showed leukocytosis
and Contracaecurthave been related to humans 3 780/mm), neutrophilia (80%) and 4% of eosi-
infection. The larvae onisakisspecies may pro- ponhils The rest of the red series, white and
duce both gastric and intestinal disease, wheregs ~hemical were normal. Plain radi'ographs of
Pseudoterranovainfection is more associated yhe ahdomen and an electrocardiogram were
with the invasion of the stomach wall. In SOM&ithin normal limits. The clinical diagnosis was
instances, after ingestion of larvae, these wormg, ;e appendicitis. After a McBurney incision,
simply pass through the intestinal tract and arg,q appendix was found to be normal, with abun-

excreted in faeces. Extraintestinal locations as thg, intraperitoneal exudate and inflammatory in-
tongue, pharynx wall, lung, lymphatic ganglia ofyration located in the terminal ileum, which

pancreas are possible. showed a microperforation. A prophylactic ap-

In Spain, since the appearance of the first h;&'endectomy was performed, followed by a wedge
man case in the scientific literature in 1991 (Arenglagection of the indurated intestinal zone. The

intestinal anisakiasis is described in which a NeMare submucosa of the terminal ileum. a nematode
tode larva was found in the submucosa of thgt s 5 cm in length was found. The neighbouring

terminal ileum of a woman. tissues were analyzed, and the caecal appendix
was found with submucosal sclerolipmatosis, and
the inflamed ileum was infiltrated with abundant
eosinophils.

The removed larva, still moving, were placed
+Corresnonding author. Fax: +34-58-243174 E-maili'n saline solution and fixed in 2.5% (v/v) buffered
Cmascar% @gol%t.ugr.eé ' : glutaraldehyde (pH 7.2), and examined first under
Received 6 April 1999 an optical microscope and later processed and

Accepted 16 July 1999 examinded under a scanning electron microscope.
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RESULTS AND DISCUSSION

The body of the larva was 25 mm in length by 0.7
mm at its greatest diameter. The cuticle had continu-
ous wide transverse striations (Fig. 1). The mouth
was surrounded by three prominent lips (Fig. 2). The
dorsal lip presented two double lateral papillae. The
anterior muscular portion of the esophagus was 1.7
mm long. Neither a ventricular appendix nor an in-
testinal caecum could be found. The extreme poste-
rior had no mucron, but presented a slightly promi-
nent structure scattered with tiny spheroid projec-
tions that gave the surface a verrucose aspect (Fig.
3). The end of this structure had a tiny hook. Onthe
basis of its morphological features and according to
the description (Weerasooriya et al. 1986, Ishii et al.
1989), the parasite was identified as a fourth-stage
larva ofA. simplex.

Up to now, the cases of human parasitismA by
simplexdescribed in the entire world constitute
approximately 97% of all anisakiasis reported (the
remaining 3% involve the genBseudoterranova
Parasitism byA. physeterigKagei et al. 1978, Asato
et al. 1991, Clavel et al. 1993), and by larvae of
Contracaecunflshikura et al. 1993) has been con-
firmed in only very rare cases. The species
Hysterothylacium aduncunvas initially consid-
ered to be a possible etiologic agent of this disease
(Petter 1969 a,b).

Anisakiasis is common in Japan, where over
2,000 cases of parasitism are registered annually,
constituting 95% of the world-wide total. In Eu-
rope, the rate of infection is far less common, with
only 3.5% of the total, and of these most of the
cases are reported in Holland, Germany and France.
While in Japan the gastric form predominates, the
intestinal form is most common in Europe.

In Spain, only eight cases of anisakiasis have
been published: one case of gastric anisakiasis,
four cases of intestinal (two in the ileum, one in the
appendix and one in the upper colon), two of ec-
topic anisakiasis (larvae in the abdominal cavity
associated with intestinal lesions) and one of gas-
tric pseudoterranovosis (Arenal et al. 1991, Valero
etal. 1992, Lépez-Velez etal. 1992, Clavel etal. 1993,
Canutetal. 1996, Louredo et al. 1997).

The transmission of anisakiasis is intimately
linked to certain culinary practices using raw, cured ] _ o
or pckled fish, crustaceans, squid and other malf, . Peter o soniions vansree cuicer Betons
luscs. In Japan, the fiscomber Japomcus,a‘nd’ part of the larva with three {)rominent Iipsg.J Bar =120.
to a lesser extent, the squiddarodes pacificus Fig. 3: extreme posterior without mucron. A structure scat-
are the principal agents of transmission (Nagasawaed with tiny speroid projections can be observed. Bar =
1990, 1993). In western Europe, the fGlupea 20 mm.
harengusppears to be the main culprit (Verhamme
& Ramboer 1988). of the 22 teleost species examined (Sanmartin et al.

In Spain, third-stage larvae Af simplexhave 1994). Six of these species registered parasite preva-
been detected on the coasts of Galicia in 17 speciesce exceeding 40%%ollachius pollachius, Con-
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ger conger, Lophius piscatorius, Scombeileitis or obstruction of the small intestine. In this
scombrus, Micromesistius poutassoand case, the nematode perforated the mucosa, attrib-
Trachurus trachurus.In addition, parasitism has utable to the secretion of certain hydrolytic en-
been discovered in three cephalopod spetiies:  zymes, of which serine proteases have been iso-
coindetii, Todaropsis eblanaand Todarodes lated (metal aminopeptidases and proteases with
sagittatugPascual et al. 1995). Pereira (1992) havactivity similar to that of trypsine) and hyalu-
found similar prevalence in nine fish species of theonidases capable of degrading macromolecules
20 examined from different Spanish po&&rranus (Hotez et al. 1994). The source of infection was
cabrilla, Pagellus cantabricus, Helicolenus clearly related to the patient’s habit of ingestihg
dactylopterus, Merluccius merluccius, Phycisncrasicholusraw with olive oil. The patient did
blennioides, T. trachurus, M. poutassoasd not remember having eaten any other fish raw or
Pollachius pollachius.Parasitism has also beeneven marinated. Although, currently some cases
observed inEngraulis encrasicholusalthough inwhich the cause of infection is unknown, the use
with low prevalence and intensities (2.1% and 2%pf microwaves to cook fish may be at fault when
In the markets of the region Castilla-La Manchagooking time is less than necessary to destroy the
the fishConger congeandT. trachurusregistered larvae, as shown in other reports (Lane et al. 1988,
prevalence exceeding 40% (LOopez & Castell 1994 anut et al. 1996).
In the province of Granada, larvaefofphyseteris The larvae was identified by its morphology
have been found in 2.4% bf. poutassous,% of (Weerasooriya et al. 1986, Ishii et al. 1989), as the
Sardinapilchardusand 0.3% of. trachurugValero  fourth larval stage 0A. simplexby the absence of
et al. 1992). Althoug!®s. pilchardusdoes not ap- a cuticular tooth, as seen by optical and electron
pear to be among the most parasitized species, twocroscopy (Fig. 2), and by the presence of a rug-
of the eight cases of anisakiasis described up tse protuberance in the place of the mucron (Fig.
now have been attributed to its consumption ra\8). Neither a ventricular appendix nor an intestinal
or with lemon (Lépez-Velez et al. 1992). The othecaecum could be found and had wide, regularly
case in which the source of infection was identifiedpaced cuticular striations (Fig. 1).
involved cookingM. merlucciusin a microwave The scarcity ofA. simplexn E. encrasicholus
oven for less than 1 min (Canut et al. 1996). Alin Spain (2%), in which only third-stage larvae have
though in the rest of the cases the parasite specle=en found, suggests that the fourth moult may
involved was not confirmed, the habitual ingestiomave occurred inside the patient. That the L3 of
of fried M. merlucciusandM. poutassouscould Anisakisspp. can pass to the fourth stage in hu-
be the cause (Clavel et al. 1998).encrasicholus mans, parasitizing the gastrointestinal tract has
prepared in vinegar could have been the cause loéen confirmed elsewhere (Kagei et al. 1978,
the last published cases in Spain (Louredo et aleerasooriya et al. 1986, Clavel et al. 1993). In
1997). However, contrary to the situation in Japarexperimental animals, it has been demonstrated that
where anchovies, japonica)are abundantly in- the parasite can pass from the L3 to the L4 stage in
fested and have been involved in many cases tifree days (Weerasooriya et al. 1986). In humans,
parasitism (Kino et al. 1993), in Spain the specieaccording to Fujino et al. (1984), the first moult oc-
consumed E. encrasicholus)s little parasitized curs three to four days after ingestion of the larva,
(L6pez & Castell 1994). as has been reported for a number of experimental
The scarcity of cases reported in Spain may bmammalian hosts (Weerasooriya et al. 1986).
due to the habit of consuming fish and cephalo- This is the ninth report of human anisakiasis in
pods well fried or otherwise thoroughly cooked. IrSpain, the second caused . enchasicholus
addition, there are difficulties in diagnosis, whichand also the first case of anisakiasis in which the
can be achieved only by endoscopy (or occasiofourth-stageA. simpleXarva has been isolated in
ally by radiography), and these methods may giv8pain.
fals'e negative results 'if the larvae are present only REFERENCES
in tissues not accessible to endoscopy (small in- .
testine, inner layers of the wall of the gastrointestiArenal JJ, Marcos JL, Borrego MH, Bowakin DB, Castro
nal tract, or extragastrointestinal locations), or in J: Blanco JI 1991Anisakiasiscomo causa de
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