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Diphyllobothriasis, an infection by the broad tape-
worm Diphyllobothrium sp., is a zoonosis acquired 
by humans and other mammals [1]. Humans become
infected by ingesting the larva (plerocercoids) in raw
or insufficiently cooked freshwater fish, including
flesh, roe, liver, or other organs of infected fish. Human
diphyllobothriasis is known to occur widely in the
world. Several species of human diphyllobothriid ces-
todes have been reported. However, Diphyllobothrium
latum, D. pacificum, and D. nihonkaiense are the main
pathogens of human cases of diphyllobothriasis [2].
D. latum is the longest of the tapeworms that infect
humans, measuring 4–15 m in length and 10–20 mm
in width, and may contain 3,000–4,000 proglottids
[3]. Most cases infected with D. latum often show no

clinical symptoms. However, in a proportion of cases,
there is transient abdominal discomfort, diarrhea,
anorexia, nausea, vomiting, vertigo, weakness, and
weight loss. Anemia due to vitamin B12 deficiency has
been described in cases of prolonged infection [4].

The infection of D. latum in humans is common in
regions with cold water lakes, such as Europe [5] and
North America [6]. In South America, this infection is
common in Chile and Peru [7] and there have been
sporadic cases in Argentina and Brazil [8,9]. D. latum
in Asia has been reported in Japan, Korea, Siberia,
and Malaysia [2,10,11]. Two cases among 141 aborig-
ines have been reported in Taiwan [12]. However, no
pediatric cases of diphyllobothriasis in Taiwan have
been published in the scientific literature. This is the
first child case infected with D. latum in Taiwan.

CASE PRESENTATION

An 8-year-old Taiwanese boy had felt unwell for sev-
eral days. When his mother discovered a white, flat,
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noodle-like worm hanging down from his anus after
defecation, she tried to pull the worm out but it
broke. She and her son brought the worm segment to
our hospital. The segment was a strobila (the chain of
tapeworm proglottids). The length of the strobila was
about 15 cm. D. latum infection was confirmed by
examination of the gravid proglottids and eggs in the
stool. All proglottids were wider than their lengths.
An ovoid cirrus sac was observed in the anterior ven-
tral side of each proglottid. The genital pore was
located at the posterior end of the cirrus sac. The
rosette-form uterus had less than seven uterine loops
on both lateral sides (Figures 1 and 2). The eggs were
light yellow in color, ellipsoidal with operculate char-
acteristics, and had a small knob in the anti-operculum
side (Figure 3). The average size of the 35 eggs in the
boy’s stool were 65.1 �1.6 �45.3 �1.2 �m (59.5–72.3 �

41.6–47.8 �m).
He had suffered from intermittent abdominal

cramping for about 1 year, but had not complained
about or exhibited diarrhea or constipation. He had
eaten “sashimi” (Japanese raw fish including sailfish,
tuna, and salmon flesh) about once per month with
his father since 1 year ago. This patient had never
been abroad. Physical examination showed his height
to be 133 cm (1SD–2SD), weight to be 35 kg (�2 SD),
and body mass index to be 19 (normal range, 15–19.3).
We did not find pale conjunctiva or abdominal 
distention.

The laboratory data revealed the hemoglobin
count to be 13.6 g/dL, the red blood cell count to be

4.82 �106/�L, and mean corpuscular volume to be
83.8 fL. Platelet count was 272 �103/�L and the white
cell count was 5,800/mm3 (segments 38%; lymphocytes
54%; eosinophils 4%; and atypical lymphocytes 3%).
Vitamin B12 level was 862.5 pg/dL (normal range,
200–950 pg/dL). He was treated with the first dose of
praziquantel, about 8.5 mg/kg/dose for one dose. Sev-
eral proglottids were expelled in stool during 5 days
after treatment. The length of all expelled proglottids
was about 183 cm (Figure 4), but no scolex was found
in the stool specimens. The same dose of praziquan-
tel (8.5 mg/kg/dose) was given again 1 week later.
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Figure 1. Two proglottids of Diphyllobothrium latum from the
patient. Note a cirrus sac (arrowhead) and four uterine loops
(arrows) in rosette-form. (Scale bar: 1.25 mm)

Figure 2. Proglottid of Diphyllobothrium latum from the
patient. The genital pore (arrow) is located at the posterior edge of
the cirrus sac. (Scale bar: 1.25 mm)

Figure 3. Egg of Diphyllobothrium latum found in the feces of
the patient (�400). The eggs are ovoid, with an operculum
(arrow) at one side and a small knob at the opposite end (arrow-
head), and measure 65.1 �1.6mm in length and 45.3 �1.2mm
in width. (Scale bar: 28mm)



The stool was continuously checked for 3 months and
no ova or proglottids were found.

DISCUSSION

The life cycle of D. latum requires two intermediate
hosts. Eggs passed in the feces hatch into a small cili-
ated coracidium in water, which swim about until
ingested by copepods and development of the second
larval stage (the procercoid) is completed. When a fish
ingests these infected freshwater crustaceans, the lar-
vae continue growing in the flesh of the fish, develop-
ing to the next stage named plerocercoid. If, in its turn,
this fish is ingested by a larger fish, the plerocercoid
may be transferred to the larger fish but will not con-
tinue to grow in this transport host [3,13]. If a human
eats the fish, the plerocercoid larva is not digested
but remains in the small intestine and grows to adult-
hood. Because this disease is caused from eating raw
fish, it very rarely occurs in children. However, infec-
tions in children have been reported [14–18]. The
patient in this report is the first child case infected
with D. latum in Taiwan. The patient’s family did not
find proglottids in the stool, and eggs were not found
in the stool examination.

Various species of freshwater fish and ones that
live in brackish water may be infected with the plero-
cercoid of D. latum [19]. In Europe and northern Asia,
the main secondary intermediate hosts of D. latum
are pike, ruffe, and perch, but salmonids have been
and continue to be reported as hosts of this tapeworm

[6,17]. The patient and his family regularly ate sashimi
prepared from sailfish, tuna, and salmon flesh in a
Japanese restaurant. Because ingestion of raw or
undercooked marine fish does not constitute a risk
for D. latum infection, salmon flesh is the possible
source of infection in this child.

Several species of Diphyllobothrium have been
found to infect humans. As previously mentioned, 
D. latum, D. pacificum, and D. nihonkaiense are the main
pathogens [2]. D. pacificum is distributed in South
America and D. nihonkaiense in Japan [2,10,20]. D. latum
is almost worldwide in distribution, occurring in
northern temperate and subtropical areas of the world
where pickled or insufficiently cooked freshwater fish
are prominent in the diet [10,13]. In Taiwan, D. latum
infections were recorded in two aborigines [12], and 
D. latum infection was reported in 1% each of 96 stray
dogs and 95 stray cats in Taipei in 1999 [10]. Thus,
when this current case came to our hospital, we con-
sidered D. latum infection because of the historical
human case records and geographical distribution of
this parasite. However, definitive diagnosis should be
established following a laboratory examination.

Finding an operculated egg with a small knob in
the anti-operculum side is the most accurate diag-
nostic method for diphyllobothriasis latum patients.
However, the eggs of most diphyllobothriid parasites
have the same characteristics. The size of the eggs
among three popular species of Diphyllobothrium sp.,
and infection in humans differ from each other. Accord-
ing to Baer et al [21], the eggs of D. pacificum are
40–60 �m in length and 36–40 �m in width. The egg
size of D. nihonkaiense and D. latum are 56.5–65.6 �

38.4–46.4 �m and 58–76 �40–51 �m, respectively [10,
22]. The eggs in the stool of this patient are bigger than
those of D. pacificum; they are more similar in size to
those of D. latum.

The broadest tapeworm of Diphyllobothrium sp. in
Asia is D. latum and D. nihonkaiense. Although Yamane 
et al [23] clarified the morphologic differences of
gravid proglottids between both species of Diphyllobo-
thrium, they still had practical difficulty in recogniz-
ing their specific identity. It is well known that the
genital pore of D. nihonkaiense is located posteriorly
to the center in the cirrus sac, and the uterus of D.
nihonkaiense has 7–8 loops on both of the lateral sides
[22]. However, D. latum has 3–6 uterine loops on each
side of the uterus, and its genital pore is located near
the posterior edge of the cirrus sac [24]. Thus, the
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Figure 4. Overview of the strobila of Diphyllobothrium latum
(about 183 cm), which was found in stool after praziquantel
administration.



morphologic characteristics of gravid proglottids from
this patient are more similar to those of D. latum.

Even though most cases of D. latum infection are
asymptomatic, manifestations may include transient
abdominal discomfort, diarrhea, vomiting, weakness,
and weight loss. Occasionally, infection can cause acute
abdominal pain and intestinal obstruction; very rarely
cholangitis or cholecystitis may even be produced by
migrating proglottids [11]. If the worm attaches to the
proximal portion of the jejunum, clinical vitamin B12

deficiency develops in a small percentage of those
parasitized patients [19]. Tapeworm anemia occurs in
about one of 50 infected people; the disease results
primarily from vitamin B12 deficiency [25]. Megalo-
blastic anemia caused by D. latum infection has been
reported in children as young as 9 years old [18].
Fortunately, our patient presented only nonspecific
symptoms of this infection. Pernicious anemia due to
vitamin B12 deficiency did not occur during infection.

Praziquantel is highly effective against intestinal
tapeworms in low doses; treatment with 5–10 mg/kg
yields 99–100% cure rates in patients with D. latum
[26]. The drug on schistosomes causes spastic paraly-
sis of the parasite musculature [27]. As the worms are
seldom passed spontaneously after administration of
this drug, a saline purge may be given 1–2 hours later
to expel them in a more or less intact condition [25].
The reason for administering two doses of praziquantel
to our patient was because we could not determine
whether the whole worm had passed. An earlier
report has also described intraduodenal amidotrizoic
acid (gastrografin) injection as being able to remove
this worm [28]. Fish that has been thoroughly cooked,
brine-cured, or frozen at �10�C for 24–48 hours is safe
for consumption [13]. Although Taiwan is in the sub-
tropical area, more and more people have an interest
in eating raw fish (especially salmon). Doctors should
be made aware of the possibility of this infection.
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