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Abstract: Adult specimens of Echinochasmus caninus n. comb. (Verma, 1935) (Trematoda: Echinostomatidae) (syn.
Episthmium caninum Yamaguti, 1958) were recovered from 11 riparian people who resided along the Mekong River in
Khammouane Province, Lao PDR. In fecal examinations done by the Kato-Katz technique, the cases revealed eggs of
Opisthorchis viverrini/minute intestinal flukes, hookworms, and in 2 cases echinostome eggs. To recover the adult hel-
minths, praziquantel 30-40 mg/kg and pyrantel pamoate 10-15 mg/kg in a single dose were given and purged with mag-
nesium salts. Various species of trematodes (including O. viverrini and Haplorchis spp.), cestodes, and nematodes were
recovered from their diarrheic stools. Among the trematodes, small echinostome flukes (n=42; av. 3.8 specimens per
case) of 0.7-1.2 mm in length are subjected in this study. They are morphologically characterized by having 24 collar
spines interrupted dorsally and anterior extension of vitellaria from the cirrus sac or genital pore level to the posterior end
of the body. Particularly based on this extensive distribution of vitellaria, the specific diagnosis was made as Echinochas-
mus caninus. The cases were co-infected with various other helminth parasites; thus, clinical manifestations specific for
this echinostome infection were difficult to determine. The present paper describes for the first time human E. caninus in-
fections in Lao PDR. Our cases marked the 4-14th human infections with this echinostome around the world following

the 3 previous cases reported from Thailand.
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Echinostomes (the family Echinostomatidae) are most
harmful among the zoonotic human intestinal flukes [1,2].
They can cause severe gastrointestinal symptoms, including
epigastric or abdominal pain accompanied by diarrhea, easy
fatigue, malnutrition, and sometimes ulcer and bleeding [1,2].
In particular, heavy worm loads of Artyfechinostomum spp. in-
fection may lead even to death of humans and pigs due to
marked malnutrition, anemia, and intestinal perforation |3,4].
A total of 23 echinostome species worldwide which belong to
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Echinostoma, Isthmiophora, Echinochasmus, Acanthoparyphium,
Artyfechinostomum, Echinoparyphium, Himasthla, and Hypoderae-
um genera are currently known to infect humans [1,2].

In Lao People’s Democratic Republic (Lao PDR), foodborne
trematodes, such as Opisthorchis viverrini, Haplorchis spp. (H.
taichui, H. pumilio, and H. yokogawai), and lecithodendriid-like
flukes (Phaneropsolus bonnei and Caprimolgorchis molenkampi)
are common together with soil-transmitted nematodes, in-
cluding hookworms [5-13]. With regard to echinostomes, only
3 reports have been available. The first was Echinochasmus ja-
ponicus infection in 3 people in Savannakhet Province [14].
The second was echinostome fluke (Echinostoma revolutum, Ar-
tyfechinostomum malayanum, E. japonicus, and Euparyphium sp.)
infections among the residents of Khammouane Province [8].
The third was 2 human infections with Echinostoma ilocanum
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in Savannakhet Province [15]. We recently confirmed 11 hu-
man cases infected with Echinochasmus caninus n. comb. (syn.
Episthmium caninum Yamaguti, 1958) in riparian villages along
the Mekong River in Khammouane Province, Lao PDR. These
11 cases included 7 previous cases reported erroneously under
the name E. japonicus infection [8] which are here revised as E.
caninus infection.

The Korea Association of Health Promotion, Seoul, Korea,
and the Department of Hygiene and Prevention, Ministry of
Health, Lao PDR conducted a collaborative project to control
intestinal helminthiases in Lao PDR (2000-2004 and 2007-
2011). During this project, we conducted fecal surveys using
the Kato-Katz technique in 5 localities of Khammouane Prov-
ince (Nong Bone, Mahaxay, Phova, Bone Som, and Thongmay
villages) in March 2003 and June 2009, 2 times. We tried to
collect adult flukes after anthelmintic treatment followed by
purging and finally detected 11 cases infected with E. caninus.

The procedure of worm collection was as described previ-
ously [6-10]. Briefly, the egg-positive cases of O. viverrini/min-
ute intestinal flukes, or echinostomes, were given orally 30-40
mg/kg praziquantel (Shinpoong Pharm. Co., Seoul, Korea)
and 10-15 mg/kg of pyrantel pamoate (Hangzhou Minsheng
Pharm. Group, Hangzhou, China) in a single dose and purged
with 20-30 g MgSO, an hour later. Adult flukes were collected
from the diarrheic stools and washed several times in water.
They were fixed in 10% formalin under a cover slip pressure,
stained with acetocarmine, and morphologically examined.
Fecal examination of the village residents and worm recovery
from the 11 cases were officially and ethically approved by the

Ministry of Health, Lao PDR, under the agreement of the Ko-
rea-Laos International Collaboration on Intestinal Parasite
Control in Lao PDR (2000-2004 and 2007-2011). The worm
recovery was performed after obtaining informed consent
from each person.

A total of 42 specimens of E. caninus were recovered from
the 11 people (Table 1). The cases were 21-46 years of age, con-
sisting of 6 men and 5 women, and the worm load was rela-
tively low, from 1 to 21 specimens per case. Some people com-
plained of variable degrees of abdominal pain, epigastric pain,
and indigestion. However, they appeared to be co-infected
with other helminth parasites, such as O. viverrini, Haplorchis
spp., lecithodendriid-like flukes, hookworms, whipworms,
pinworms, and Taenia species (reported in |7,8]). Therefore,
specific symptoms due to E. caninus infection was difficult to
determine.

Adult flukes of E. caninus were leaf-like, plump, or slightly
elongated (Fig. 1A, B), being averaged 0.99 (0.67-1.18) mm in
length and 0.36 (0.27-0.45) mm in width (n=10) (Table 2).
The anterior and posterior ends were attenuated, and the ante-
rior end showed the characteristic features of an echinostome
fluke, equipped with a head collar and collar spines around
the oral sucker (Fig. 1A-D). The number of collar spines was
24 in total, 12 on each side, interrupted dorsally on the oral
sucker, arranged in a single row for the dorsal spines (2 dorsal
spines on each side overlapping the oral sucker) and 2 alter-
nating rows for the lateral and ventral ones (Fig. 1C, D). The
collar spines were relatively long (0.032-0.045 mm) and broad
(1/3 of the length), larger for the dorsal spines and slightly

Table 1. Recovery of Echinochasmus caninus specimens from villagers in Khammouane Province, Lao PDR

Villager no.? Age Sex Village name Year surveyed No. of worms recovered®
1 42 F Nong Bone 2003 21°
2 21 M Mahaxay 2009 8
3 30 F Nong Bone 2003 4°
4 32 M Nong Bone 2003 2°
5 34 M Nong Bone 2003 1°
6 43 M Nong Bone 2003 1°
7 25 M Phova 2003 1°
8 40 F Phova 2003 1°
9 46 F Bone Som 2009 1
10 45 F Bone Som 2009 1
ihl 30 M Thongmay 2009 1
Total 42

2Some villagers complained of gastrointestinal symptoms of variable degrees, including abdominal pain, epigastric pain, and indigestion.

°QOther helminth parasites recovered included Opisthorchis viverrini, Haplorchis spp., lecithodendriid-like flukes, hookworms, Trichuris trichiura, Tricho-
strongylus sp., Enterobius vermicularis, Taenia sp., Echinostoma revolutum, Artyfechinostomum malayanum, and Euparyphium sp. [7,8].

“These specimens were reported erroneously as Echinochasmus japonicus in our previous report [8].
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Fig. 1. Adult specimens of Echinochasmus caninus n. comb. (syn. Episthmium caninum) recovered from riparian residents in Kham-
mouane Province, Lao PDR. (A) Adult E. caninus specimen (1.0 mm long and 0.37 mm wide) showing its most characteristic feature for
differentiation from other species of Echinochasmus, i.e., the extensive distribution of the vitellaria from the level of the cirrus sac or geni-
tal pore to the posterior end of the body. The head collar, collar spines, uterine eggs (n=4), ovary, and 2 tandem testes are also charac-
teristically seen. Semichon’s acetocarmine stained. (B) Line drawing of the specimen in Fig. 1A. Scale bar=90 pm. (C) The head collar
bearing 24 collar spines interrupted dorsally, 12 on each side, in a single row in dorsal spines and 2 alternative rows in lateral and ventral
ones. The dorsal spines are a little larger than the lateral and ventral ones. (D) Line drawing of the head collar and collar spines in Fig. 1C.

Scale bar=50 pm.

Table 2. Measurements of Echinochasmus caninus adult specimens recovered from riparian people in Khammouane Province, Lao
PDR in comparison with those in a previous report

[tem

Measurements in mm

The present study (n=10) (mean)

Verma [16] (n=3)

Body

Head collar

No. collar spines
Oral sucker
Pharynx
Esophagus (length)
Cirrus sac

Ventral sucker
Ovary

Anterior testes
Posterior testes
No. of uterine eggs
Size of uterine eggs

0.67-1.18 (0.99) x 0.27-0.45 (0.36)
0.096-0.15 (0.12)x 0.15-0.20 (0.18)
24
0.053-0.091 (0.076) x 0.068-0.096 (0.080)
0.052-0.081 (0.067) x 0.042-0.078 (0.056)
0.11-0.23
0.057-0.17 (0.11)x 0.054-0.12 (0.093)
0.076-0.16 (0.13)x 0.084-0.18 (0.16)
0.057-0.19 (0.098) x 0.047-0.15 (0.084)
0.058-0.15 (0.10)x 0.094-0.21 (0.15)
0.083-0.17 (0.12)x 0.057-0.17 (0.13)
1-4
0.084-0.121 (0.098) x 0.066-0.080 (0.068)

0.88-1.21x0.36-0.46
0.13-0.17x0.20-0.22
24
0.060-0.076x0.070-0.084
0.050-0.076 x 0.050-0.067
0.050-0.11
0.10-0.13x0.084-0.09
0.11-0.12x0.13-0.14
0.09-0.13x0.07-0.084
0.13x0.084-0.11
0.05-0.24x0.14-0.19
0-3
0.084 x0.05-0.06
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smaller for ventral spines, with sharply pointed ends (Fig. 1C,
D). The oral sucker was small and about a half the size of the
ventral sucker. The cirrus sac containing the seminal vesicle
and ejaculatory duct was located near the anterior edge of the
ventral sucker but sometimes passed posteriorly toward the
middle level of the ventral sucker. The uterine tubule was
broad but short only with a few number of eggs, 1-4 (mean;
2.7) per specimen. The ovary was usually submedian and rare-
ly median. The distribution of the vitellaria was extensive; they
extended laterally from the level of the intestinal bifurcation
near the cirrus sac or genital pore down to the posterior end of
the body. These 2 lateral groups of vitellaria merged near the
posterior end of the body. Two testes were tandem in the pos-
terior field of the body; their shape was almost round or ellip-
tical without any lobulations. The eggs in the uterus were large
and oval, with a relatively narrow operculum and small
abopercular wrinkles at the posterior end; they measured 98
(84-121) pm long and 68 (66-80) um wide (n=20). All these
morphological characters were compatible with previous de-
scriptions of E. caninus |16-18].

The genus Episthmium was erected by Lithe in 1909 using
Episthmium africanum (Stiles, 1901) as the type, including an-
other species Episthmium bursicola (Braun, 1901) [19]. Howev-
er, the genus Episthmium was rejected by Odhner in 1910 and
the 2 species were renamed as Echinochasmus africanum and
Echinochasmus bursicola, respectively [19]. Later, Episthochasmus
caninum Verma, 1935 was reported as a new taxon from dogs
in Calcutta, India [16]. In 1958, Yamaguti [20] renamed this
echinostome parasite as Episthmium caninum synonymizing
Episthochasmus Verma, 1935 with Episthmium Lithe, 1909.
Thereafter, the name Episthmium caninum had been used for a
considerably long time until 2005. In the meantime, 3 human
infections with this fluke were first found in Thailand which
were reported in 2 papers, 1985 [17] and 1991 [18]. However,
in 2001, Kostadinova and Gibson [19] suggested that Episthmi-
um may be a synonym of Echinochasmus, accepting the Odh-
ner’s opinion, and subsequently, in 2005, Kostadinova [21]
synonymized the genus Episthmium with Echinochasmus. Fol-
lowing this taxonomic move, in the present report, the name
Episthmium caninum has been changed into Echinochasmus
caninus as a new combination.

The present specimens of E. caninus most closely resembled
E. japonicus and Echinochasmus liliputanus. However, they dif-
fered from these 2 and also from other species of Echinochas-
mus in that the former (under the name Episthmium caninum)

has a profusely developed and extensively distributed vitellaria
into the forebody, whereas in other species of Echinochasmus
the extent of the vitellaria in the forebody is considerably lim-
ited [20]. The size, shape, and arrangement of the collar spines
are also characteristic by different species of Echinochasmus. In
our specimens of E. caninus, the collar spines were relatively
large (larger in dorsal spines and smaller in ventral ones),
broad, and sharply pointed, with 6 dorsal spines arranged in a
single row and 6 lateral and ventral ones arranged in a double
row on each side. In addition, in E. caninus, 2 dorsal spines on
each side were overlapped with the oral sucker [16]. In E. ja-
ponicus, the collar spines were similar in size with our speci-
mens; however, they were arranged in a double row both in
dorsal as well as in lateral and ventral spines [22]. Only 1 dor-
sal spine on each side was overlapped with the oral sucker in E.
japonicus [22], whereas 2 dorsal ones on each side were over-
lapped with the oral sucker in most of our specimens. The col-
lar spines of E. japonicus were almost uniform in size and slen-
der with sharp-pointed ends [22] but those of our specimens
differed in size between the dorsal and ventral ones and were
relatively broad with sharp-pointed ends. E. liliputanus had a
larger body size than E. caninus and smaller collar spines ar-
ranged simply in a single row [22].

Echinostome infections are foodborne but have been ne-
glected because there is no much information about this
group of parasites |1,2,15]. However, human echinostomiasis
is not uncommon in endemic localities, particularly in South-
east Asia and the Far East [1,2,15]. In addition, microscopists
may overlook or misinterpret echinostome eggs as other kinds
of eggs or even artifacts particularly in routine Kato-Katz fecal
smear examinations [1,2,15]. Moreover, eggs of different echi-
nostome species closely resemble one another, and thus, for a
specific diagnosis, adult worms should be recovered from each
case and identified morphologically or molecularly [15].

In Lao PDR, with the exception of the following 3 reports,
i.e, E. japonicus infection in 3 residents of Savannakhet Prov-
ince [14], E. revolutum, A. malayanum, E. japonicus, and Eupary-
phium sp. infections in 9 people of Khammouane Province [8],
and E. ilocanum infection in 2 residents of Savannakhet Prov-
ince [15], no other echinostome infections have been docu-
mented from humans. In the present study, we detected 11 i-
parian people infected with E. caninus in Khammouane Prov-
ince, Lao PDR.

Echinostome infections can cause severe clinical manifesta-
tions, particularly in cases with heavy worm loads [1-4]. How-
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ever, in our cases, the worm load was considerably low, i.e.,
1-21 worms per case, and the cases were co-infected with other
helminth species. Therefore, specific symptoms due to E. cani-
nus were difficult to determine. Possible clinical manifestations
that would occur in heavy E. caninus and other Echinochasmus
spp. infection cases need to be determined.

Human echinostome infections can be fish-borne, snail-
borne, or amphibian-borne [23]. E. caninus is a fish-borne spe-
cies, although the complete life cycle of E. caninus has not yet
been uncovered. In Hainan Island, China, a freshwater fish,
Macropodus opercularis, was reported to be the second interme-
diate host of this echinostome [24]. Thus, the source of hu-
man infection in 3 Thai patients was suggested to be the fish
M. opercularis |25], although fish surveys were not performed
in Thailand. The life cycle of E. caninus has never been studied
in Lao PDR, and the source of infection in our cases is unclear.
Studies on the life cycle of E. caninus should be investigated in
the near future in Lao PDR.

In conclusion, the present study demonstrated for the first
time the presence of human E. caninus infection in Lao PDR.
This is the third report following the 2 dealing with 3 human
cases of E. caninus infection in Thailand [17,18].
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