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Summary

A 34-year-old native woman presented as an acute abdominal emergency
at the Surgery Department. Missionary Hospital "Ad Lucem" in Banka-
Bafang, Cameroon. She complained of colicky, epigastric abdominal pain,
nausea, vomiting, constipation, and retention of flatus. At laparotomy, numerous

small cystic nodules (3-8 mm in diameter) were noted in the mesentery and
under the intestinal and parietal peritoneum. Histological examination of two
of them revealed slightly enlarged mesenteric lymph nodes containing several
parasitic pseudocysts. The parasites were diagnosed as well-preserved, encysted,

Armillifer armillatus nymphs. Neither degenerative nor inflammatory
granulomatous reactions were observed in the adjacent tissue. Two and a half years
later, a similar attack of acute abdominal symptoms recurred. A radiological
examination revealed several C-shaped or circular, dense opacities characteristic

of calcified pentastomid nymphs. At laparotomy, local findings similar to
those at the previous surgical examination were noted. Additionally, a few firm,
whitish, calcified nodules were found in the mesentery and under the fibrous
capsule ofthe liver.

Key words: pentastomiasis; nymphal stage of Armillifer armillatus infection;
acute abdominal emergency: peritoneum; mesenteric lymphnodes:
histopathology: X-ray examination.

Introduction

Pentastomiasis is an infection caused by a member ofthe phylum Pentas-
tomida. The name pentastomid was given not through the presence of 5

mounths, but because of the two pairs of anterior hooks, and a mouth which
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gives the appearance of having 5 openings. The Pentastomida constitute on old
and highly aberrant group of parasites. The taxonomic rank of these has always
been controversial to zoologists (Sambon. 1922: Faust. 1927: Fain. 1966. 1973:

Fain and Salvo. 1966: Seifet al.. 1972; Meyers et al.. 1976: Dönges. 1980). In
spite of some affinities with both the arthropods and the annelids (Sambon.
1922; Seifet al.. 1972: Dönges. 1980). they cannot be precisely attached to any
existing group of animals: classification as an independent phylum (Pentastomida)

has. therefore, been proposed (Fain. 1966: 1973: Meyers et al.. 1976).
Within this group there are two families of medical importance to man:

porocephalidae and liguatulidae. The adult porocephalidae inhabit the respiratory

tract of some reptiles (such as pythons and vipers ofthe genus bitis). and
adult linguatulidae the nasal passages of carnivorous mammals (such as dogs,
wolves, foxes, etc.). Embryonated eggs, discharged in the faeces or in the secretion

from the respiratory tract, lodge on vegetation or contaminate water. Many
vertebrates, including primates (Reardon and Rininger. 1968: Cosgrove et al..
1970: Self. 1972) and man. may serve as intermediate hosts (Sambon. 1922;
Fain and Mortelmans. 1960: Bosson et al.. 1971; Meyers et al.. 1976).

Parasitism of man by adult pentastomids is very exceptional and it has
been observed only with Linguatula serrata infection (Galli-Valerio. 1921;
Fain. 1973: Meyers et al.. 1976). Nymphal pentastomiasis in man. however, has
been reported on numerous occasions and in various parts of the world: it is

generally accepted that the pentastomid nymphs do little, if any. harm, usually
being found incidentally at radiological investigations (Van Wymeersch and
Wanson. 1954; Lindner. 1965: Rail, 1967; Smith et al.. 1975; Tiendrebeogo et
al.. 1982). surgery (Manuwa. 1946; Symmers and Valleris. 1950: Symmers.
1957: Dönges. 1966; Buchanan. 1967: Discamps and Albert. 1974: Bygbjerg
and Rask. 1978). or autopsies (Waldow. 1908: Seifert. 1910: Schaefer. 1912;
Löhlein. 1912: Macfie and Johnston. 1913: Mouchet, 1913. 1914: Sagredo,
1924: Riding. 1926: Sonobe. 1927: Porter. 1928; Symmers and Valteris. 1950;
Tobie et a!.. 1957: Prat hap et al., 1969; Smith et al.. 1975): however, under some
circumstances they may cause serious damage and produce remarkable clinical
symptoms, because of either their location (Fornara. 1924: Cannon. 1942:
Symmers. 1957) or the large numbers involved (Cannon. 1942: Fain. 1960: Buchanan.

1967: Fiendrebeogo et al.. 1982): there are even several clinical references
to cases which associate pentastomid infestation with death (Raebiger. 1910:
Fornara. 1924: Cannon. 1942; Cagnare! et al.. 1979; Tiendrebeogo et al.. 1982).

In this paper, we refer to a case of massive infestation with Armillifer armillatus

nymphs presenting as an acute abdominal emergency.

Fig. 1. Mesenteric lymph node with encysted nymph of Armillifer armillatus. Note prominent
acidophilic glands, intestinal tract and smooth cuticle. Haematoxylin-eosin stain, magn. 21 X

Fig. 2. Encysted nymph of Armillifer armillatus showing smooth cuticle, subcuticular glands and
striated muscle fibres. Haematoxylin-eosin stain, magn. 84 x.
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Case report

A married woman. 34 years old. a native of Penja/Moungo in Cameroon, was admitted in

August 1980 as an acute abdominal emergency to the missionary hospital "ad Lucem" in Banka-

Bafang. Cameroon. She complained of acute, colicky epigastric pain, nausea, vomiting, constipation,

and retention of flatus of 2-day duration. She had suffered from abdominal discomfort for
several years and had been treated, without obvious success, by various antacid drugs, and Cimetidin.

However, radiological investigation ofthe gastrointestinal tract had never been performed.
Haematological examination gave the following results: haemoglobin 11.29%. leucocytes

8600/mm1, of which neutrophil polymorphonuclears accounted for 48%, eosinophils 5%. monocytes

8%, and lymphocytes 39%; ESR (erythrocyte sedimentation rate) was 23 and 47 mm. respectively.

The urine was unremarkable, and no parasites were discovered in the faeces. Although no
definite pathological changes were observed at the plain roentgenogram, exploratory laparotomy
was performed because of deterioration in the clinical symptoms. After opening the abdominal
cavity, numerous disseminated, cystic nodules (3-8 mm in diameter) were found in the mesentery
and under the visceral and parietal peritoneum. No pathological changes were noted on the
stomach, duodenum, and liver. A biopsy from two of these cystic lesions was taken.

The patient showed a smooth, uneventful, postoperative course. She was treated with
Thiabendazole (Mintezol. 2x2 labi. 2 g daily). Four weeks after surgery the abdominal pain and

symptoms had disappeared. At the control examination in April 1982. the patient was in good
general condition and without subjective symptoms. In September 1983. however, she was again
admitted to the hospital with acute abdominal symptoms similar to those in August 1980. Laboratory

examination revealed haemoglobin 11.8%. haematocrit 48%. leucocytes 5200/mm3. of which
neutrophil polymorphonuclears accounted for 63%. eosinophils 4%. and lymphocytes 33%; ESR

was 23 and 52 mm respectively. SGOT 18. SGPT 12. and alkaline phosphatase 63 IU/1. Simple X-

ray examination showed a few C-shaped or circular dense opacities in the abdominal region. At the

(second-look) surgical operation, numerous small, disseminated cysts and whitish nodules were
again noted in the abdominal peritoneum, especially in the mesentery (Fig. 3): some ofthe nodules
were firm and calcified, some contained immobile nymphs, while from others free-moving nymphs
(Fig. 4) could be released. Several disseminated cysts and nodules were also found under Glisson's
capsule (of the liver), but no evidence of liver neoplasia was noted. One of us (P. M.) and Prof.
Doucet from the Medical Faculty University of Nice. France, have examined the nymphs, however
fixed in formalin: and according to the morphology and the number of annulations (16-22 dorsal
and 18-24 ventral) have diagnosed them as nymphs of Armillifer armillatus.

The postoperative course was again uncomplicated: therapy with Thiabendazole (Mintezol.
2x2 tabi. 2 g daily) was suggested.

Histopathological examination

The excised tissue samples, after fixation in formalin solution, measured 10 by 6 mm and 15 by
8 mm. respectively: small cysts were apparent on the cut surface. At microscopical examination,
both samples were seen to be made up of slightly enlarged lymph nodes. Within these nodes there

were several, well-preserved, encysted nymphs of Armillifer armillatus showing the typical, prominent

acidophilic glands and intestinal tract (Fig. 1): the chitinous cuticle was smooth without spines.
6 to 10 microns thick, and contained sclerozed openings; subcuticular glands and striated muscle
fibres were apparent beneath the cuticle (Fig. 2). Both the parasites and the cyst linings gave a

positive periodic-acid Schifi" reaction. Normal lymph node structures were separated from the

encysted nymphs by a thin, delicate fibrous capsule. Neither degenerative nor granulomatous
inflammatory reactions were noted in the adjacent lymph node tissue.

Fig. 3. Small intestine (during surgery) with two small cystic nodules (arrows) in the mesentery.

Fig. 4. Armillifer armillatus nymph removed from the cyst showing typical annulations.
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Discussion

Nymphal pentastomiasis in man has been reported from Europe. Africa.
Asia, and the Americas: five species (Linguatula serrata. Armillifer (A.) armillatus.

A. moniliformis. A. grandis, and Porocephalus crotali) are known to be
possible parasites of man (Sambon. 1922: Cannon, 1942; Fain, 1960). Adults and

nymphs of Linguatula serrata are parasitic in numerous wild and domestic
animals in all parts of the world (Sambon. 1922) - in some areas of Europe
about 10% ofthe dogs harbour this organism. Human cases of L. serrata infestation

have been published from Europe (Galli-Valerio. 1921: Sagredo. 1924:

Symmers and Valteris. 1950: Symmers. 1957; Mumcuoglu and Rufli, 1981).
from North America (Tobie et al.. 1957; Hunterand Higgins. 1960; Deweese et
al.. 1962: RendtorfT et al.. 1962: Mendeloff. 1965: Ali-Khan and Bowmer.
1972). from Morocco (Le Corroller and Pierre. 1959). as well as from India (Roy
and Ganguly. 1940), and China (Faust, 1927): however, it must be assumed that
the occurrence of linguatuliasis is much more widespread than published
reports indicate. Human pentastomiasis due to Armilliferidae is relatively
frequent in Tropical Africa - there are reports published early in the century
(Waldow, 1908: Löhlein. 1912: Schaefer. 1912: Macfie and Johnston. 1913:

Mouchet, 1913. 1914; Riding 1926: Cannon. 1942; Manuwa. 1946), as well as

during the last two decades (Dönges. 1966: Fain and Salvo. 1966: Fain. 1966.
1975: Discamps and Albert. 1974: Cagnard et al.. 1979: Nozais et al.. 1982:

Tiendrebeogo et al.. 1982). A good historical review of pentastomid infestation
in man. with numerous earlier references, is found in the papers of Cannon
(1942) and Fain (1960; 1966). Human nymphal parasitosis with A. moniliformis
has been reported from South-East Asia (Rail. 1967: Prathap et al.. 1969) and
with Porocephalus crotali from South America (Sambon, 1922).

As already mentioned, man is usually highly tolerant to infections with
pentastomids - most are asymptomatic and only discovered incidentally.
However, human nymphal pentastomiasis has also been associated with a variety

of conditions including ascites and pericardial effusion (Wilson. 1915).
obstructive jaundice (Monziolset al„ 1920). lymphatic obstruction (Pons and Noe.
1922). pneumothorax (Cagnard et al.. 1979). palpable intradermal nodules
(Bygbjerg and Rask. 1978: Cagnard et al.. 1979). painful urination (Symmers.
1957). and marked cachexia (Cagnard et al.. 1979). Ocular involvement, with
associated symptoms, has been described in infestation by nymphs of Linguatula

serrata (Hunter and Higgins, 1960; Deweese et al.. 1962: RendtorfT et al..
1962). Armillifer armillatus (Reid and Ellis-Jones. 1963: Fontanel et al.. 1972).
as well as with Armillifer grandis (Cagnard et al.. 1979).

Symptoms of acute abdominal emergency with severe abdominal pain,
vomiting, absolute constipation, and a markedly distended and tender (but not
rigid) abdomen, were also associated with severe Armillifer armillatus infection
in a Nigerian (Yoruba) male, aged 28 (Buchanan. 1967). A case of perforation
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of the ileum bv a pentastomid nymph has been recorded by Vande Voorde
(1956). and discussed by Buchanan (1967). Bouckaert and Fain (1959)
described a fatal case of an acute intestinal obstruction ofthe colon produced by
nymph of Armillifer armillatus. Apart from these three cases, we could find no
other reference to pentastomiasis as a cause of an acute abdominal emergency.

A particular problem is the relation between the developing nymphs or
adults of Linguatula serrata and the Halzoun (Lebanon) or Marrara (Sudan)
syndrome, a well-recognized but etiologically indefinite disease in man. This
syndrome is associated with eating raw liver, lungs, and the stomach of goats or
sheep: dyspnoea, dysphagia, disphony. frontal headache, and acute attacks of
coughing and sneezing are common symptoms: severe acute rhinopharyngitis
with oedematous congestion of the buccopharyngeal mucosa, tonsils, larynx,
nasal passages, conjunctiva, and lips are the major pathological findings.

Several times, free nympha of Linguatula serrata or adult parasites were
recovered from the nasopharynx of patients with this syndrome (Papadakis and
Hourmouziadis. 1958: Le Corroller and Pierre. 1959; Khalil and Schacher.
1965: Schacher et al.. 1969). Khalil and Schacher (1965) showed that orally
administrated L. serrata nymphs became attached to the pharynx, larynx,
trachea, or bronchi of various laboratory animals, evoking symptoms similar to
those of Halzoun in man - nymphs administrated by stomach tube to rabbits
and dogs could be recovered from the pharynx, mouth, and nasal cavities within

2 hours.
The possible relation between pentastomiasis and cancer has also been

discussed (Fain and Mortelmans. 1960: Smith et al., 1975: Bygbjerg and Rask.
1978). In our opinion, the recorded cases of pentastomiasis in association with
cancer ofthe colon (Bygbjerg and Rask. 1978). polyposis of the jejunum and

Hodgkin's disease with Armillifer armillatus infestation (Smith et al.. 1975),
acute leukaemia with Linguatula serrata infestation (Tobie et al.. 1957). or that
of fibrosarcoma of the nasal cavity invaded by an adult Linguatula serrata
(Galli-Valerio. 1921 are more likely to be fortuitous coincidences than causally
related events.

In man. the pentastomid infestation generally results from the consumption

of water or food (crude vegetable) contaminated by faeces, or by the naso-
bronchial secretions of infected snakes or carnivores, more rarely by eating raw
or inadequately cooked snake or lizard, or the flesh of another definite host. In
our case, the patient, as a mother of twins, was strictly forbidden to eat snake

meat: therefore, repeated infestation from contaminated water or vegetables
was probably the source ofthe severe infection.

Identification of pentastomids. from biopsy specimens or necropsy
material, can be ascertained either by detailed morphological examination of
viable and/or well-preserved nymphs (Sambon. 1922; Sagredo, 1924; Joyeux
and Prade. 1945: Fain. 1960; Hunter and Higgins. 1960; Reid and Ellis-Jones,
1963; Dönges. 1966: Fain and Salvo. 1966; Schacheretal.. 1969: Cagnard et al..
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1979), or by histological examination ofthe parasites in tissue sections (Symmers

and Valteris. 1950; Symmers, 1957; Tobie et al., 1957; Doucet, 1965;
Mendeloff, 1965; Chitwood and Lichtenfels. 1972; Self. 1972: Ali-Khan and
Bowmer. 1972; Discamps and Albert, 1974; Smith et al., 1975). Encysted viable
nymphs usually cause little or no reaction in the host tissue even at a high level
of infestation; those of Armillifer armillatus can be identified by prominent
acidophilic glands; the chitinous cuticle, which contains sclerosed openings, is

smooth in A. armillatus or contains spines in Linguatula serrata. Subcuticular
glands and striated muscle fibres lie beneath the cuticle. There are prominent
hooks in the anterior end ofthe larva.

Cysticerci, spargana, and tissue-inhabiting arthropods, may sometimes be
confused with pentastomids. Cysticerci and spargana can be distinguished by
their lack of a digestive tract, reproductive organs, striated muscle, and
sclerosed openings in the cuticle. Arthropods differ from pentastomids by the

presence of numerous tracheal tracts (Meyers et al., 1976). Inflammation in
pentastomiasis always involves dead nymphs: they release large amounts of
foreign protein into the host tissues as they disintegrate, and an inflammatory
response ensues; occasionally there may be abscess formation (Self. 1972). or
massive infiltration by eosinophilic leucocytes may be noted (Symmers. 1957).
The dead nymphs may eventually calcify, or their disintegrated fragments may
elicit a marked granulomatous reaction with the occurrence of foreign-body
giant cells. Old granulomas may only contain fragments of cuticle which are
frequently difficult to identify (Symmers and Valteris, 1950: Mendeloff, 1965;
Ali-Khan and Bowmer, 1972).

Histopathological findings, similar to those in human nymphal pentastomiasis,

were noted in animals infected either spontaneously (Cosgrove et al,
1970) or experimentally (Esslinger, 1962; Self, 1972; Seifet al., 1972).

Serological methods of diagnosis are of great value in all fields of parasitology,

and pentastomiasis is no exception; they have certain advantages over
conventional parasitological methods and histopathology in that they avoid the
need for biopsy. Various techniques and tests for the detection of anti-Armillifer
antibodies such as indirect immunofluorescence, gel diffusion test, or
immunoelectrophoresis were developed and used in recent years (Ranque et al., 1972;

Amy, 1973; Amy et al., 1974; Discamps and Albert, 1974; Nozais et al., 1982;
Tiendrebeogo et al.. 1982). The main difficulty, for the time being is in the
preparation of antigens of good quality in sufficient quantity.
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