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INTRODUCTION

Dipylidiasis is a neglected parasitic zoonosis caused by Dipy-
lidium caninum, a common intestinal tapeworm of dogs and 
cats [1]. D. caninum is taxonomically located in the Dipylidium 
genus, Dilepidiidae family, order Cyclophyllidea, and subclass 
Eucestoda [2]. It is also called the double pore tapeworm (cu-
cumber tapeworm, dog tapeworm, or flea tapeworm). D. cani-
num adults are relative small, averaging about 15 cm in length. 
The scolex has 4 suckers and a conical, retractile rostellum 
with 1 to 8 rows of small hooks. Mature proglottids are longer 
than their width and contain 2 sets each of male and female 
reproductive organs with a genital atrium on each lateral edge 
[3]. Gravid proglottids are barrel-like in outline and contain 2 
genital pores and hundreds of egg capsules (packets) in the 
uterus. The adults parasitize in the small intestine of definitive 
hosts (dogs and cats) where gravid proglottids detach from the 
strobila in groups of 2 or 3. The proglottids can creep out of 
the anus and migrate to the perianal region or be passed with 
feces. Then, the proglottids expel typical egg packets through 

their bilateral genital pores, or the egg packets are released af-
ter the proglottids dehydrate and rupture. The eggs might be 
ingested by the larvae of dog or cat fleas (e.g. Ctenocephalides 
felis, Ctenocephalides canis, and others) [4]. The oncosphere 
hatches in the gut of the arthropod, burrows through the wall, 
and develops into the infective cysticercoid in the hemocoel 
when the flea metamorphoses into the parasitic adult stage. 
Humans get infection by accidental ingestion of the infected 
dog or cat fleas; the cysticercoid is liberated in the intestine 
and develops its sexual maturity within about 20 days [5].

Human infections with D. caninum are rare, but it is more 
likely to occur in young children who kiss or are licked by 
their infected pets. There have been some reports of cases with 
D. caninum infection or dipylidiasis worldwide, since Linnaeus 
first described it in 1758. To the best of our knowledge, this in-
fection is scattered in the world, and at least 349 human cases 
with dipylidiasis (including the case presented in this paper) 
have been reported to date, according to medical literatures of 
human dipylidiasis from Medline, Web of Science database, 
and Chinese National Knowledge Infrastructure (accessed till 
July 17, 2016). These cases with dipylidiasis were distributed 
in at least 24 countries; more than 100 cases in Italy, 86 cases 
in USA, 81 cases in Japan, 30 cases in China, 18 cases in Chile, 
6 cases in Poland, 5 cases in India, 3 cases in Mexico, 2 cases 
each in Brazil, Canada, Sri Lanka, and Uruguay, and 1 case 
each in Argentine, Australia, Bulgaria, Cuba, Germany, Guate-
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mala, Puerto Rico, Romania, South Africa, Spain, Turkey, and 
UK. More than 2/3 of the reported cases were small children.

In the present study, we report a case of D. caninum infec-
tion in a 17 month-old boy, rarely occurring in China. The pa-
tient might have acquired the infection through games with 
his pet dogs. Furthermore, clinical manifestations, diagnosis, 
and treatment of human dipylidiasis were discussed in this 
study. 

CASE RECORD

A 17 month-old boy came from Henan province, central 
China. The boy was previously healthy, and was referred to the 
outpatient Department of Pediatrics, the First Affiliated Hospi-
tal of Zhengzhou University with a 1-month history of excret-
ing worms in his feces. His mother mentioned that small, 
white, and active worms were seen in his stool. The boy has 
been previously diagnosed as enterobiasis and treated with a 
single oral dose of albendazole (200 mg) by a local physician 
16 days ago, but did not recover; the worms were still seen in 

his feces. Although the boy was asymptomatic, the concerned 
mother decided to submit a fecal sample to our department 
for parasitological examinations.

By inquiring, this patient’s family has no travel history out 
of Henan, but had household pet dogs for several years. A 
physical examination showed that the boy was normal. He 
had no vomiting, fever, or appetite loss except mild diarrhea. 
The laboratory findings only revealed slightly reduced levels of 
hemoglobin (115 g/L), hematocrit (37%), mean corpuscular 
volume (81.8 fl), mean corpuscular hemoglobin (25.7 pg), 
and mean corpuscular hemoglobin concentration (314 g/L). 
His level of IgE in serum was significantly higher than normal, 
and was up to several-hundred points (255.8 IU/ml). The eo-
sinophil counts (0.29×109/L) and the others hematological 
profiles were normal. The stool sample was found to be yel-
lowish on gross appearance without foul smelling. No eggs 
were found under light microscopy. Three small flesh-colored 
proglottids resembling cucumber seeds were observed in his 
stool. The collected proglottids had 2 genital pores, 1 on each 
lateral edge, and numerous egg capsules in the uterus, and 

Fig. 1. Proglottids of D. caninum collected from the present case. (A) Actively discharged proglottid in his stool. (B) A scolex recovered in 
the diarrheic stool after treatment with praziquantel and purgation. (C) Mature proglottids with 2 sets of genital organs (arrow marks) 
(acetocarmine stained). (D) A gravid proglottid with 2 genital pores (arrows) and numerous egg capsules in the uterus. (E) Magnified view 
of the genital pore level of Fig. D. Genital pores (small arrows) and egg capsules (large arrows).
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they were identified as D. caninum gravid proglottids accord-
ing to their morphological characteristics (Fig. 1).

The child patient was treated with a single oral dose of pra-
ziquantel (25 mg/kg body weight) upon the diagnosis of dipy-
lidiasis. After 1 hr, a cup of epsom salts (10 g of magnesium 
sulfate in 100 ml of warm water) was administered. From the 
beginning of treatment, all the fecal samples were collected 
and elutriated with water to detect worms for 3 days. The 
number of proglottids excreted on the 1st day after treatment 
was significantly more than those on the 2nd day, and stool 
examination on the 3rd day after treatment revealed no pro-
glottids. The boy did not show any discomfort during treat-
ment. At his follow-up at 3 months after treatment, no pro-
glottids were observed.

DISCUSSION

The risk of D. caninum infection in humans is low, mainly 
affecting infants and young children due to their playing hab-
its and proximity with pet dogs and cats. Among the 33 re-
ported cases since 2000, the majority of patients, 90.9% 
(30/33), were children, suggesting that adult humans may be 
more resistant to this parasite, or children might have more 
chances of accidental swallowing of a flea when they kiss or 
are licked by their infected pets [6]. A recent study showed that 
D. caninum (prevalence, 72.5%) was the most common endo-
parasite in both dogs and cats from Guangxi, south China [7]. 
Our patient’s family had household pet dogs for several years, 
and he might have acquired the infection by ingestion of in-
fected fleas from his pet dogs.

The patients with dipylidiasis are often asymptomatic but 
symptoms, such as anal pruritus, diarrhea, mild abdominal 
pain (usually epigastric pain), decrease in appetite, indiges-
tion, and gastrointestinal tract disturbances, may be seen [8,9]. 
Occasionally, urticaria, eosinophilia, psychologic irritability, 
slight reduction in weight gain, and intestinal obstruction has 
also been described [10]. The statistical analysis of case reports 
suggested that the most common complaint is being anxious 
about active proglottids appearing in the perianal area, diaper, 
or stool. Then, the symptoms, such as anal pruritus, diarrhea, 
abdominal pain, and loss of appetite followed orderly in fre-
quency. Our patient had only mild diarrhea, but his mother 
was anxious because of the continuous appearance of active 
worms in her son’s feces. The clinical diagnosis of dipylidiasis 
usually relies on the detailed history given by the parents of 

the infected children. 
The definite diagnosis can be made by detection of eggs or 

egg packets in stool. Actually, however, the egg packets can be 
seen only in stool samples when proglottids rupture in the in-
testine on rare occasions, and the eggs disintegrate rapidly. 
Hence, the accurate diagnosis of dipylidiasis is difficult in the 
absence of eggs and egg packets. Therefore, double genital 
pores and egg packets in the uterus of the proglottids are usu-
ally used as the diagnostic morphological characteristics of D. 
caninum. Misdiagnosis may appear when pathologists have lit-
tle or no experience with this parasite. Most general practitio-
ners and pediatricians may misdiagnose D. caninum infection 
as Enterobius vermicularis (pinworm) infection, and maggots in 
feces [11,12]. Our patient was misdiagnosed as enterobiasis 
and treated with albendazole at a local clinic. A history of dog 
or cat pets and flea bites may be important clues to diagnosis 
of D. caninum infection. The diagnosis was made by micro-
scopic examinations of the excreted proglottids with character-
istic 2 genital pores and egg capsules. 

Various drugs have been used for treatment of human dipy-
lidiasis, such as acranil, albendazole, atabrine (metoquine), 
mebendazole, niclosamide, paromomycin, praziquantel, pyr-
antel pamoate, and thiabendazole. However, the drugs other 
than praziquantel or niclosamide may not be effective in com-
pletely eliminating D. caninum [10]. At present, praziquantel is 
the drugs of choice for treatment of human dipylidiasis. D. 

caninum infection is preventable by eliminating the intermedi-
ate hosts, such as fleas, and keep people (especially children) 
away from companion animals like dogs and cats. Proper dis-
posal of cat and dog feces and regular deworming of pet ani-
mals with praziquantel can help control the infection.

In conclusion, we report here a human case of D. caninum 

infection, rarely occurred in China. The patient was asymp-
tomatic except for mild diarrhea, but he had a history of ex-
creting active proglottids in his feces over 1 month. A history 
of dog or cat pets and flea bites may be important clues to di-
agnosis of D. caninum infection. The diagnosis can be made by 
recovery of excreted proglottids with characteristic 2 genital 
pores and egg capsules. Praziquantel is the drugs of choice for 
treatment of dipylidiasis. To control D. caninum infection, the 
government, public health officials, and medical practitioners 
should be aware of misdiagnosis of zoonotic dipylidiasis. Pet 
dogs and cats should be periodically dewormed, and their 
fleas should be eliminated.
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