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Summary
Dioctophymosis is a parasitic disease occasioned by the so-called "giant kidney worm",
Dioctophyme renale, a nematode with an indirect life cycle. This parasite's definitive

host is the mink, Mustela vison, though numerous wild and domestic mammals as well
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as man can serve as final hosts. The worms also can be in ectopic locations in the body.
We surveyed 692 canines by ecography, urine sampling, surgery, necropsy, and clinical
examination and diagnosed 244 cases of dioctophymosis (35.3%). Of the cases of
dioctophymosis identified, 30.7% were obtained by ecography, 45.9% by urinalysis,
and 17.6% by both those techniques -in addition to positive findings through surgery
(2.5%), necropsy (2.5%), and the spontaneous elimination of the parasites (0.8%). Cases
of dioctophymosis were observed in animals as young as 4 months of age up to 15 years.
The frequency of D. renale diagnosis throughout the sampling period varied
significantly. There was a statistically significant association between risk factors
(swimming in the river, eating frogs, fish or eels, drinking ditch water) and the

prevalence of infection. It was discussed the period missing after infection in canines.
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1. Introduction

Dioctophymosis is a parasitosis occasioned by Dioctophyme renale, Goeze 1782, a
cosmopolitan and zoonotic nematode (Castellanos and Lopretto, 1990) with an indirect life
cycle. Adult D. renale, the so-called "giant kidney worm", varies in size according to the
number of the parasites present and the particular host infiltrated (Mehlhorn, 1993). Although,
the parasite's natural hosts are the mustelids (Fyvie, 1971; Measures, 2001; Mech and Tracy,
2001) and ichthyophagous carnivores (Acosta et al., 2008; Ribeiro et al., 2009; Verocai et al.,

2009), the nematode has been found in a great variety of carnivores, herbivores and omnivores



as well as in man (Vladimova et al., 2002; Urano et al., 2001, Measures, 2001; Sardjono et al.,
2008; Ishizaki et al., 2010; Tokiwa et al., 2011; Katafigiotis et al., 2013; Pedrassani et al., 2014;
Yang et al., 2016; Norouzi et al., 2017). In the mustelids, an extrarenal localization is rare,
whereas in canines asymptomatic cases of dioctophymosis have been described with both renal
and extrarenal parasite locations, as evidenced during surgery or necropsy (Pereira et al., 2006;
Ferreira et al., 2010). Extrarenal locations that have been described in canines include
subcutaneous (Silveira et al., 2015), intramammary (Luna et al., 2003), subscrotal (Ortega,
1969), intragastric (Miranda et al., 1992), ovarian (Nava, 1964), intrathoracic and
intra-abdominal (Morini and Grillo Torrado, 1978) tissues. In humans, D. renale is found more
frequently in extrarenal locations (Beaver and Khamboonruang, 1984; Sun et al., 1986;
Gutiérrez et al., 1989; Katafigiotis et al., 2013), at times resembling malignant tumors (Gu et
al., 2012). In certain cases, the parasites have been identified by their renal involvement
(Sardjono et al., 2008; Katafigiotis et al., 2013; Yang et al., 2016; Norouzi et al., 2017), along
with one fatal case of a male with bilateral infiltration where the parasites were excreted in the
urine (Venkatrajaiah et al., 2014).

The intermediate host of D. renale is a freshwater oligochaete such as Lumbriculus
variegatus in the Northern Hemisphere. In the Southern Hemisphere the intermediate host
species is still unknown. The intermediate host can be ingested by frogs, eels, freshwater fish
and others which serve as paratenic hosts (Mehlhorn et al., 1993; Pedrassani, 2009;
Mascarenhas and Muller, 2015).

When canines ingest water containing the intermediate host or any of the paratenic ones,
the infective stage of the nematode (L3) is released and, passing through the duodenal wall,
migrates to the liver and develops in the L4. Thereafter, the L4 passes into the peritoneal cavity

to become a premature adult. This premature worm finally reaches and penetrates (usually) the



right kidney of the host, where the mature female develops and begins oviposition. The adults
live for 1 to 3 years in the definitive host (Anderson, 2000). The fertilized eggs are excreted in
the definitive host's urine and then survive in the environment for up to 5 years (Mace and
Anderson, 1975; Fyvie, 1971). Few ecological studies have been undertaken to register the
frequency of detecting the eggs of the parasite within the environment, which presence would
constitute a form of dissemination and resistance against adverse conditions (Lopez et al., 2008,
2012; Osen et al., 2008).

The migratory route that D. renale follows in the canine, from the ingestion of the
infective form until its arrival in the kidney, is controversial. Morini and Grillo Torrado (1978)
suggest that the parasite's primary colonization site is intraperitoneal. In Mustela vison, Fyvie
(1971) proposes that the larvae enter the kidney directly upon emergence from the duodenum
through contiguity because of the anatomical proximity of the two organs. Mace and Anderson
(1975), through experimental infection of minks, verified the passage of the larvae through the
stomach, liver, and peritoneal cavity before reaching the kidney with the proximity of the
anterior portion of the duodenum, the stomach, the right lobe of the liver, and the right kidney
facilitating infection of the right kidney. Nevertheless, Mace and Anderson (1975) reported the
presence of larvae in the abdominal cavity of certain canines, which indicates that conditions
different from mere proximity influence the route of the larvae before reaching the kidney.
Apparently, the larvae frequently become disoriented in hosts that are poorly specific—i. e.,
different from the mink or the ferret—and end up residing in the abdominal cavity (Anderson,
2000).

In an experimental infection of minks with D. renale for the purpose of studying the
parasite's reproduction, Barriga (1982) detected prepatent periods that varied between 154 and

180 days, whereas in canines this interval is between 135 and 180 days (Karmanova, 1968;



Mace and Anderson, 1975; OPS, 2003). The diagnosis of patent dioctophymosis is confirmed
through the finding of eggs in the urine of the affected host (Butti et al., 2015). The nonpatent
forms of the disease (i. e., from infection by males or immature females, or in ectopic locations)
are difficult to diagnose: In this regard, no indirect diagnostic techniques are available although,
as an experimental approach, Pedrassani et al. (2015) in Brazil designed an enzyme-linked
immunosorbent assay for use in canines. On the basis of these considerations, the diagnosis by
images obtained through ultrasound become especially informative (Soler et al., 2008), even
though this technique also can give false negative results (Rahal et al., 2014).

Few population investigations have been conducted to determine the epidemiologic
prevalence of this parasitosis in animals in different regions of the world (Coppo and Brem,
1983; Burgos et al., 2006, 2014); with the majority of those cases being found at necropsy
(Ortega, 1969; Pereira et al., 2006; Ferreira et al., 2010; Hernandez Russo et al, 2014; Perez
Tort, 2014). The objective of this investigation was to characterize dioctofimosis in canines
from an area with a high prevalence of infection using different diagnostic methods and to

assess risk factors of infection.

2. Materials and Methods
2.1. Area and conditions of the study

The study was carried out within the setting of healthcare-education workshops and was
specifically programmed to perform parasitological diagnoses on the canines of the El Molino
neighborhood (34° 55’ S, 57° 56’ W) within the District of Ensenada, adjacent to the city of La
Plata, capital of the Province of Buenos Aires (Gamboa et al., 2012; Fig. 1). This neighborhood
has specific hydrographic characteristics that contribute to the spread of D. renale (Cabrera and

Dawson, 1944; Cabrera. 1960; Espinosa et al., 1999). The topographic profile of a coastal plain



the existence of dunes and the clay-rich soil impedes the flow of the water. Rain is not the
primary cause of flooding; instead wind, from the southeast, overcomes the containment of the
estuary by its low banks. These geomorphologic characteristics in combination with the lack of
an infrastructure of water-runoff and river channelling, along with an ever increasing
population of local residents, enhances the vulnerability of the area to the facile growth of
parasites.

The prevailing climate is humid temperate. The relative humidity is high. The total
precipitation level slightly exceeds 1,000 mm per year. The annual average temperature in the
period between 2004 and 2015 was 16.9 °C with mild winters and hot summers. The extremes
in temperature during that period fell between 38.3 °C and -1.2 °C, with January being the
hottest month at an average temperature of 23.7 °C and July the coldest at an average of 10.2 °C
(Information provided by the Department of Seismology and Meteorological Information.

School of Astronomical and Geophysical Sciences, National University of La Plata).

2.2. Data collection

All animal work was conducted under approval of the Ethical Committee of the School
of Veterinary Medicine of the National University of La Plata. Prior to any animal work,
owners signed an informed-consent form granting permission for clinical examination and
sampling, vaccination, and, if relevant, treatment and possible surgery. Examinations and
sampling occurred within the framework of a monthly educational healthcare day taking place
from 2004 through 2015. The animals, brought voluntarily by their owners to the care point,
were vaccinated (Rabies vaccine) and screened by ecography. Fecal, urine, blood and skin

samples for parasitological diagnostics were collected. Epidemiological data, including



information concerning the backgrounds of the owner and the animal were recorded (e.g., the
canine's age, eating habits, and mobility within the neighborhood) using a standardized
questionnaire. Moreover, the owners of 429 animals completed a questionnaire on the dogs'

habits and possible clinical signs of dioctophymosis.

2.3. Clinical inspection

This examination comprised the observation of the appearance of the animal's coat and
externally visible appendages (e. g., the condition of the nails, skin, and fur) and tactile
inspection (e. g., palpation for subcutaneous nodular lesions and percussion and probing of

internal organs).

2.4. Collection of urine samples

Urine was collected by means of urethral catheterization with disposable catheters of
various sizes according to the age and/or size of each animal. The resulting samples, processed
at the end of each healthcare-day outing, were placed in labelled centrifuge tubes and
centrifuged at 400 x g for 5 min. The resulting precipitates were examined microscopically in

triplicate with a 10X objective.

2.5. Ultrasound studies

Ultrasound was performed with a portable Sonoescape A6™ unit, equipped with a
microconvex probe of 4-9 Mhz. Prior to the ultrasound, the abdomen and both flanks were
shaved and coated with an ultrasound-conductive-coupling gel (Blanco et al., 2016). The
ecography was begun with the patient either in lateral recumbency or in the standing position.

The first probing was within the epigastrium between the hepatic lobes; the next in the left half



of the body toward the lumbar region, with special attention to the kidney on that side; then the
last in the hypogastrium after passing by the kidney and proceeding toward the most posterior
portion of the abdomen near the bladder. Next, the patient's position was changed to decubitus,
and the liver and kidney probed in the right half of the body. This systematic scrutenization of
the entire abdomen was performed to investigate the possible presence of free worms within the

abdominal cavity.

2.6. Surgical interventions

Two types of surgery were performed: 1) males and females were castrated with the
objective of canine-population control; and 2) nephrectomies and nephrotomies were
undertaken to remove the renal worms that had been previously diagnosed by ultrasound.
Incisions were made in the flank of those patients indicated for a total nephrectomy and along
the linea alba in those where extrarenal parasites had been similarly detected in the abdomen. In
the latter instance, upon entering the abdomen, the entirety of the cavity was explored in search
of free-moving individual specimens, thereafter proceeding to the right kidney at the
parieto-meso-duodenal quadrant. Incisions were also made in any encysted structures, those
articulating within or external to the kidney, with parasites extracted from the renal capsule as
well as from the subcutaneous tissue. In the patients with incisions in the flank, the abdominal
cavity was entered behind and in parallel to the final rib by cutting the layers of the external and
internal oblique-abdominal and transverse-abdominal muscles. In both types of incision, the
right kidney was excised after removing the connective tissue and ligaturing the renal artery and

vein and the ureter.

2.7. Necropsies



Twenty two dead animals in the area were taken to the veterinary school and necropsied
according to the conventional techniques described for canines in the literature (Aluja and
Constantino Casas, 2002) at the request of some of the owners in the area with an aim at

determining the cause of death.

2.8. Statistical analyses

For the statistical analyses comparing the sex, age, and risk factors with reference to the
presence of D. renale; the nonparametric Chi-Squared or Fisher's Exact test with p < 0.05 and
Prevalence Ratio with a 95% confidence interval were calculated using the EPI INFO 3.5.1

statistical program.

3. Results

The prevalence of dioctophymosis was surveyed in 692 canines via urine sampling,
abdominal ecography, necropsy, surgery or spontaneous elimination. A total of 244 cases
(35.3%) of dioctophymosis were recorded. Of the 425 urine samples surveyed, 155 (36.5%)
proved positive for the parasite; while of the 332 individuals scanned by ecography, 118
(35.5%) exhibited images consistent with the presence of D. renale. A statistical comparison of
the efficacy of the two techniques indicated no significant difference between them (corrected
y* of the Mantel-Haenszel test = 0.07, p = 0.7). Table 1 summarizes the results obtained by the
diagnostic methods used and the renal and extrarenal locations of D. renale in the animals
surveyed. Of the total number of positive cases (244), 30.7% were diagnosed by ecography,
45.9% by urinalysis, and 17.6% by both techniques. The cases of diagnosis by surgery,
necropsy, or spontaneous elimination of the parasites occurred at only low percentages (2.5%,

2.5%, and 0.8%, respectively).



A comparison of the frequency of D. renale parasitism over the 11 years of the study
revealed the following significant differences (y2= 19.1, p = 0.01): 2004, the initial year of the
sampling, exhibited the highest frequency of cases at 68.8%; peaks of occurrence also occurred
in 2008 and 2013; 2011 was the year with the lowest prevalence of cases at 20.6% (Fig. 2).

With respect to the sex distribution of D. renale infection, of the 692 canines surveyed,
470 were males and 222 females at respective frequencies of 34.8% and 36.0% of renal or
extrarenal parasitism, which was not statistically different (¥2 corrected by the
Mantel-Haenszel test = 0.09, p = 0.7).

Fig. 3 depicts the age distribution of D. renale parasitism. Cases of dioctophymosis
were detected through nearly the entire age range of the individuals, starting at 4 months in
puppies and extending on up to 15 years in elderly dogs, with the highest infection frequency
occurring in canines of 2, 4, and 6 years of age ()(2 =48.0, p <0.01). In terms of the age ranges
for parasitism, whereas individuals younger than 2 years old were parasitized at a frequency of
22.5%, that figure became increased to 47.1% in the dogs of age 2 to 6 years, thereafter with a
drop to 30.1% in the canines older than 6 years (3° = 40.3, p <0.01).

Nineteen different locations of adult parasites were detected in dogs. Of the 244 positive
cases, 226 (92.6%) dog had infections in the right kidney. Of these dogs, 212 (93.8%) had D.
renale present exclusively in that organ, with the remaining 14 (6.6%) cases containing
parasites also in other organs or tissues. In addition, of the 29 cases (11.9%) with an extrarenal
localization of the parasite, 13 had worms in the abdominal cavity (5.3%) while, in 8 of those
individuals, parasites were not found elsewhere (3.3%).

Comparison of the habits of the canines provided some significant information. A
positive correlation was seen between each of the known risk factors except for the practice of

hunting with other dogs (Table 2). The canines that drank water from the ditches and ate fish,
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frogs, or eels from ditches proved to be 2.2 times more likely to be infected with D. renale.

3.1. Clinical inspection

Through the inspection of the animals' coats and palpation of their internal organs,
nodular structures under the skin and in the subcutaneous tissue, scrotum, and mammary gland
were detected. Results of the questionnaire and general anamnesis of each individual animal
were indicative of which animals likely had dioctophymosis, in some form of presentation.
These clinical clues usually correlated with eventual positive diagnoses in the animals.
Generally, infection was evidenced by fatigue and hematuria, although the dogs could also
harbor the parasite without manifesting any clinical signs. Conversely, although 43% of the
canines with low body weight and 42% of those that had bristly coats proved to be infected with
D. renale, the prevalence-ratio values for those characteristics were not statistically
significantly (Table 2). In the cases of right-kidney parasitism, the condition was associated
with a dilation of the renal pelvis and a compensatory hypertrophy of the left kidney. The
presence of blood in the urine, moreover, indicated a 3.1-fold greater probability that the
individual was parasitized in the kidney. Furthermore, there were two cases of a spontaneous
elimination of the adult worm through anal and urethral fistulas. The presence of blood in the
urine, moreover, indicated a 3.1-fold greater probability that the individual was parasitized in

the kidney (table 2).

3.2. Ultrasound studies

A total of 332 ecographies were performed, of which 118 displayed images compatible

with the presence of D. renale. Of the latter ecographies, 107 (90.7%) indicated an invasion of
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the kidney and 9 (7.6%) an occupation of the abdomen.

The imaging by ultrasound revealed the following characteristics in the findings: 1)
alterations in the structure of the parasitized (right) kidney along with a compensatory
hypertrophy of the contralateral organ; 2) a partial or total destruction of the right renal
parenchyma; 3) presence of worms in the abdominal cavity, liver lobes, and especially those
closest to the right kidney (Fig. 4), along with kidneys devoid of worms; 4) effects on the left
kidney; 5) presentation with bilateral renal dioctophymosis; 6) imaging of the worms within the
scrotum (Figs. 4-5); 7) presence of worms encysted within the right renal capsule; 8) cases (4)

of renal dioctophymosis with positive ecography and negative analysis of the urine.

3.3. Surgical interventions
3.3.1. Sterilization surgeries

In surgeries on female canines, D. renale was found in the abdominal cavity of 6
animals. The parasites were identified on the basis of morphologic characteristics such as the
anterior extremity, the size, and the coloration in both sexes, the location of the vulvar aperture
in the females, and the spicule and bell-shaped copulatory bursa in the males.

During the surgery performed on one male, the spermatic aponeurosis and the testicular
covering were seen to be inflamed, congestive, and swollen. Upon removal and incision of the
parietal tunica vaginalis, a male D. renale specimen (17 cm long) was found. The other testicle,
however, when removed along with the spermatic cord, proved to be normal morphologically

(figs. 5-7).

3.3.2. Nephrectomies

Of the total of 27 nephrectomies of the right kidney that were performed for the purpose
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of extracting parasites, 182 D. renale specimens comprising 109 females and 73 males were
removed.

In one case of bilateral renal dioctophymosis, after excising both kidneys, 3 females
from the right one and a single male from the left one were extracted. The length of the female
worms were between 21.5 and 74.0 cm (mean 48.9 cm) and the male worms were between 11.5
and 33.0 cm (mean 22.6 cm).

To confirm fertility, the uteri from adult females that were recovered from the
abdominal cavities of two different animals in which male worms had been found in the right
kidneys were incubated. The eggs were incubated in Petri dishes with 1% formaldehyde at

24°C for 20 days. The results verified their fertility by the development of the mobile L1 in the

eggs.

3.4. Necropsies

In 6 of 22 (27.3%) necropsies of animals delivered to the School of Veterinary
Medicine, adult worms were found parasitizing the right kidney. One of those canines had been
previously examined by ecography ante mortem without visualization of worms, either renal or

extrarenal.

4. Discussion

The study area represents a combination of sanitary conditions and geographical
characteristics that are propitious for the subsistence of D. renale. In Argentina, the majority of
the published cases of canine dioctophymosis have been discovered through surgery or
necropsy (Morini and Grillo, 1978; Pérez Tort, 2014; Ruiz et al., 2014). In a preliminary

published investigation in the area, 42.1% of the 171 males analyzed by urinary catheter were
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positive (Burgos et al., 2014). Subsequently, the inclusion of a greater number of samples per
year and the use of different diagnostic methods, in combination with the regular administration
of antiparasitics to the canine population with high frequency of intestinal parasitosis for a total
of 10 years, could be responsible for the decline in the prevalence of dioctophymosis down to
35.3%. Other authors likewise observed variations in the prevalence of this parasitosis at
different points in the sampling (Chamorro and Moriena 2003; Pedrassani and Camargo, 2004;
Camargo et al., 2005). The few horizontal or retrospective studies on different populations
published by other authors reported lower frequencies of this parasitosis than found here.
Moriena and Ferri (1989) detected 4.8% positive canines in Corrientes in the 124 samples of
urine analyzed. Chamorro and Moriena (2003) in Corrientes had detected not a single case out
of 76 urine samples analyzed in 1985, but assayed 4.1% positives out of 24 samples collected
much later in 2002. Coppo and Brem (1983), in a study of necropsied canines, found no case
among 64 dogs in Corrientes and 7.9% among 38 assayed in Resistencia. Several authors
mention similar cases in Brazil (Pedrassani and Camargo, 2004; Camargo et al., 2005; Pereira
et al., 2006; Colpo et al., 2007; Pedrassani, 2009; Pedrassani et al., 2017).

In the present epidemiological study involving 692 canines, it was observed that
although the dog is not the specific definitive host for D. renale, the species is an extremely
effective one to disseminate the disease in a high proportion since some 244 animals (35.3%)
harbor that parasite. The results of this investigation indicated a greater prevalence of D. renale
in these canines than had been reported previously both in Argentina and in other countries,
which difference might be attributable to the use of several different types of diagnostic
methods. The adaptation of the parasite to new hosts, however, along with modifications in the
behavior of its developmental stages might possibly contribute to an increase in its presence and

its dispersal; likewise, the current global climate change might well play a role in these
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differences, with the environment in the study site.

With respect to the distribution of D. renale throughout the study period, the greater
prevalences recorded in the years 2004, 2007, and 2013 could be related to the frequent
climate-associated events such as the cyclic floodings at the study site. Other authors likewise
found variations in the frequency of dioctophymosis during different time periods (Chamorro
and Moriena, 2003; Pedrassani et al., 2017). This variation coincides with Measures (2001),
who states that D. renale is of cosmopolitan distribution but enzootic, with the species being
found in very localized zones (aggregated distribution), and the prevalence among the possible
hosts varies from year to year. Nevertheless, in the study area the variation in frequency ranged
between 20% in 2011 and 68.8% in 2004, indicating that the infection of the dogs in this area by
this parasite always remained elevated.

With respect to age ranges, canines between 2 and 6 years were the most highly
parasitized (at 47.1%) relative to the remaining infected dogs. These results, in contrast to the
findings of Pedrassani (2009) indicate that the risk of infection by D. renale increases with host
age -probably because of, at once, the longer time of exposure to the parasite; the time spent by
the young-adult animals in the streets drinking water from the ditches and feeding fish, frogs,
and eels; and the increase in the dissemination of the infective forms of the parasite during the
flooding periods into both the surroundings and the interiors of the houses of the area.

In contrast to the findings of Pedrassani et al. (2017) in the present work no statistically
significant association of this parasitosis with sex of the dogs was observed -even though a
greater number of females had been infected. Moreover, other authors have indicated a greater
prevalence of dioctophymosis in males (Mace and Anderson, 1975; Colpo et al, 2007).

Vieira Nunes et al. (2008) described a case of adult individuals of dioctophymosis in a

dog aged only 6 months. The prepatent period cited by different investigators is prolonged
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-both in ferrets, at 150 to 180 days (Barriga, 1982), and in canines, at 135 to 180 days
(Karmanova, 1968; Mace and Anderson, 1975). Thus, in that individual, the infection should
have occurred at about 45 days of life. In the present study, 3 cases of dioctophymosis in even
younger canines (aged 4 to 5 months) were observed. In one of them the condition was patent,
while the other two, diagnosed solely by ecography, could represent nonpatent forms of the
disease.

In terms of signs and symptoms, in the majority of the cases, the dioctophymosis is
asymptomatic (Pereira et al., 2006; Ferreira et al., 2010), although some authors have described
signs such as hematuria, anemia, renal colic, palpable increase in the renal volume, progressive
loss of weight, vomiting, diarrhea, dehydration, arching of the back, limping, and inflammation
of the lymph nodes (Barriga, 1982; Silveira et al., 2015). In the present work, it was determined
a statistically significant association between various symptoms and habits considered as risk
factors -e. g., fatigue, hematuria (symptoms), swimming in the river, eating frogs, eels or fish,
drinking ditch water (habits) -and the occurrence of dioctophymosis. Those habits are known to
be characteristic of a vulnerable canine subpopulation in which the dogs run loose on the
streets, have unselective eating habits, and drink ditch water (Pedrassani et al., 2017).

The macroscopic lesions of the renal parasitism recorded here were similar to the
descriptions by other authors (Barriga, 1982; Silveira et al., 2015). In this work a major
frequency of renal localization (92.6%) consistent with the similar data from other authors
(Colpo et al., 2007; Fiorentini and Negro, 2009). Furthermore, in the present study, a variety of
extrarenal localizations was observed (11.8%), with the abdominal cavity being the most
frequent orientation (5.3%). In contrast, other authors have cited the abdominal cavity as the
most frequent localization in dogs (Fyvie, 1971; Barriga, 1982).

The precise route that D. renale follows from the entry of the infective forms until the
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final occupation of the kidney in the canine is controversial. Morini and Grillo Torrado (1978)
described a case in Buenos Aires Province of multiparasitosis involving 20 adult worms in the
abdominal cavity of a dog with both kidneys apparently normal, which example would seem to
confirm the concept of an initial peritoneal localization. In the present investigation, it recorded
by ultrasound an adult specimen of D. renale entering the right kidney of a dog; noted in
another case that, once in the peritoneal cavity, the parasites would keep in constant movement
producing fibrosis and attachments along with a displacement of subcutaneous tissue; and
furthermore observed other instances where the adult worms, both male and female, actively
left the host via the urethra or an anal fistula. Also was registered a case of dioctophymosis in
the left kidney, as Pedrassani et al. (2010) had reported in Brazil. In the present work,
fecundated females in the abdominal cavity were observed, previously having encountered
males in the kidney. These observations indicate that the two sexes first copulate and then
separate, in agreement with the other authors’ opinions (Morini and Grillo Torrado, 1978;
Burgos et al., 2014).

In the clinical investigations, nodular or pseudotumoral lesions were found that were
suspected to be from D. renale. But all the infections were confirmed via ultrasound
(abdominal, subcutaneous, scrotal, intrathoracic, ureteral, urethral, hepatic, mammary and the
femoral canal), as has been reported by other authors (Ortega, 1969; Morini and Grillo Torrado,
1978; Luna et al., 2003; Silveira et al., 2015). Interestingly, with the inguinal presentations,
once the overlying skin was incised, the parasites emerged alive. These ectopic localizations
confirm that the canine is an accidental host with the normal developmental cycle frequently
interrupted. In contrast, the mink is considered the specific definitive host and reservoir of D.
renale because of the high parasitic load generally encountered and the elevated frequency of

the renal localization (and less frequent extrarenal locations), which enables the continuation of
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the cycle.

The presence of D. renale eggs in the urine of an animal constitute confirmation of the
diagnosis of dioctophymosis (Colpo et al., 2007; Ferreira et al., 2010; Silveira et al., 2015).
In the present work, that method was of greater efficacy, with 63.0% of the positive cases.
Nevertheless, ecography as well proved to be a highly effective diagnostic approach, with
48.3% of positives, both patent and nonpatent (Blanco et al., 2016; Silveira et al., 2015). The
use of ultrasound also managed to reveal the parasite in unusual localizations such as the left
kidney (Pedrassani et al., 2010), the scrotum (Ortega, 1969), and the ovaries (Nava, 1964);
though that technique, on one occasion, failed to detect adult worms in the peritoneal cavity,
whose presence in that location was subsequently discovered at necropsy, as mentioned earlier.
Nevertheless, a distinct advantage of ecography over urinalysis -and one of cogent ecologic
relevance- is the ability of ultrasound to detect the presence of prepatent and/or ectopic forms of
infection, where interventions can then be performed to insure that the patent stage is never
attained. Finally, 4 cases of renal dioctophymosis diagnosed by ecography were subdiagnosed
by urinalyses that indicated the presence of unapparent forms -e. g., parasitosis by immature
individuals or by only a single sex.

Six cases of dioctophymosis through sterilization surgery were discovered, where
parasites were found in the abdominal cavity and ovaries. In contrast, a sterilization of female
canines performed via the flank would probably diminish the possibility of detecting worms
that were free in the abdominal cavity because of the minimal size of the incision needed.

In cases where parasites were found in the abdominal cavity but not in the renal tissue,
studies aimed at visualizing lesions in the renal parenchyma would be necessary to discard the
possibility that the kidney was involved, as Morini and Grillo Torrado proposed in 1978.

Pedrassani et al. published in 2017 the control of a canine population by three methods;
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urinalysis, ultrasonography and ELISA. The author mentions a correlation of results between
the routine method (eggs sedimentation) and the standardized ELISA test. Even so, the
commercial development of indirect diagnostic techniques designed specifically for dogs
would be essential in order to diagnose precocious and not patent stages of the disease so as to
enable nephrotomy rather than nephrectomy to be used as a remedial intervention. Such an
approach would serve to maintain the parenchyma of the organ in a functional state, thus
facilitating the animal's recovery from surgery, improving its quality of life, and extending its
life expectancy. At the same time, such an early intervention would conserve the environment

avoiding the dissemination and expansion of that zoonotic parasitosis.

Authors’ contributions

Bact. Nilda E. Radman: Parasitological and socioenvironmental-data collection, laboratory
analysis and preparation of manuscript.

Ph.D. Maria I. Gamboa: Socioenvironmental-data collection, laboratory analysis and
preparation of manuscript.

Marcos Javier Butti: Collection of urine samples, laboratory analysis, nephrectomies and
preparation of manuscript.

Med. Vet. Marianela Blanco: Ultrasound studies

Med Vet. Ana Rube: Ultrasound studies

Med. Vet. Jonathan Terminielo: Nephrectomies

Beatriz Amelia Osen: Collection of urine samples and socioenvironmental-data collection.
Bact. Lola Burgos: Socio-environmental data collection.

Med. Vet. Valeria Corbaldn: Collection of urine samples and socioenvironmental-data

collection.

19



Med. Vet. Antonela Paladini: Collection of urine samples and socioenvironmental-data
collection.

Med. Vet. Roberto Martin Acosta: Sterilization surgeries.

Med. Vet. Juan Ignacio Rodriguez Eugui: Collection of urine samples.

Med. Vet. Salvador Borrelli: Sterilization surgeries and nephrectomies.

Ph.D. Mario Brusa: Sterilization surgeries.

Ph.D. Pablo Martino: Preparation of manuscript.

Acknowledgement

The authors wish to extend their thanks to the community of the El Molino neighborhood for
having entrusted the health of their pets to the veterinary team that carried out this research.
The authors hereby thank Donald F. Haggerty, Ph.D., a retired academic career investigator and
native English speaker, for translating the manuscript; and the Lic. Biol, Luis Giambelluca for
preparing the map.

This research was supported by grants from the Universidad Nacional de La Plata (UNLP) and

the Comision de Investigaciones Cientificas de la Provincia de Buenos Aires (CIC).

References
Acosta, W.G., Burgos, L., Radman, N.E., 2008. Evaluacion de la presencia renal y extrarrenal
de Dioctophyme renale por ultrasonografia, en caninos y humanos de un area endémica. Rev.

Enf. Inf. Emerg. 3, 40.

Aluja, A.S. de, Constantino Casas, F., 2002. Técnicas de necropsia en animales domésticos.

2° Ed. Manual Moderno. México-Colombia, 104 pp.

20



Anderson, R.C. (Ed.), 2000. Nematode Parasites of Vertebrates: Their Development and

Transmission, 2nd ed. CAB Publishing, London, England, 672 pp.

Barriga, O.0., 1982. Dioctophymosis. In: Schultz, M.G. (Eds.), CRC Handbook series in

zoonoses. Florida, pp. 83-92.

Beaver, P.C., Khamboonruang, C., 1984. Dioctophyma-like larval nematode in a
subcutaneous nodule from man in Northern Thailand. Am. J. Trop. Med. Hyg. 33(5): 1032-

1034.

Bellini, E., Ferreira, C., 2001. Dioctophyma renale en el perro. Primer hallazgo en Uruguay.

Veterinaria (Montevideo) 36(142): 21-24.

Blanco, M., Butti, M.J., Paladini, A., Gamboa, 1., Lopez Merlo, M., Rodriguez, R., Rube, A.,
Radman, N., Abatte, L., 2016. Dioctophyma renale. Descripcion de una localizacion erratica. |
Jornada Internacional de Ecografia, Radiologia, TC-RMN. Asociaciéon Argentina de

Diagnostico por Imagenes en Veterinaria. AADIVE.

Burgos, L., Acosta, R., Radman, N.E., Archelli, S.M., Linzitto, O.R., De Bernardi, A., Lopez,

M., Osen, B., Gamboa, M., Tunes, M del L., 2006. Dioctofimosis en una zona selvatica

riberefia al Rio de La Plata. Acta Bioquimica Clinica Latinoamericana 40 (3): 215.

Burgos, L., Radman, N.E., 2008. Dioctophymosis. En Temas de Zoonosis IV. Cacchione, R.,

21



Durlach, R., Larghi, O., Martino, P. Edit. Asociacion Argentina de Zoonosis. Cap 36, pp.

333-339.

Burgos, L., Acosta, R.M., Fonrouge, R.D., Archelli, S.M., Gamboa, M.IL., Linzitto, O.R.,
Linzitto, J.P., Osen, B.A., Radman, N.E., 2014. Prevalence of a zoonotic parasite,
Dioctophyma renale (Goeze, 1782), among male canines in a wild riverside area of La Plata

River, Province of Buenos Aires, Republic of Argentina. Revista de Patologia Tropical. 3 (4),

420-426.

Butti, M., Paladini, A., Osen, B., Gamboa, M.I., Corbalan, V., Winter, M., Espindola, M.,
Acosta, R., Faccipieri, J., Burgos, L., Lasta, G., Lopez, M., Archelli, S., Radman, N., 2015.
Determinacion de zoonosis parasitarias en caninos de un barrio riberefio. Revista Argentina de

Zoonosis y Enfermedades Infecciosas Emergentes, Buenos Aires 10 (1), 35.

Cabrera, A.L., Dawson, G., 1944. La selva marginal de Punta Lara en la ribera argentina del

Rio de la Plata. Revista del Museo de La Plata, Nueva Serie 5, 267-382.

Cabrera, A.L., 1960. La selva marginal de Punta Lara. Ciencia e Investigacion. 16, 439-446.

Camargo, F.R., Schimidt, E.M.S., Pedrassani, D., Rech, D., 2005. Dioctofimose em caes do
distrito de Sao Cristovao: rio com peixes parasitados = caes com problemas renais? Iniciagao:
revista de divulgacgdo cientifica da Universidade do Contestado (SC) UnC, Cacador. 14 (1),

65-75.

22



Castellanos, Z.J.A., Lopretto, E.C., 1990. Los Invertebrados. Tomo II. Los Agnotozoos,

Parazoos y Metazoos no celomados. Libreria Agropecuaria, Buenos Aires, 529 pp.

Colpo, C.B., Silva, A.S. da, Monteiro, S.G., Stainki, D.R., Camargo, D.G., Colpo, E.T.B.,
2007. Ocorréncia de Dioctophyma renale em caes no Municipio de Uruguaiana RS. Revista

da Faculdade de Zootecnia, Veterinaria e Agronomia, Uruguaiana. 14 (2), 175-180.

Chamorro, V., Moriena, R.A., 2003. Diagnostico e incidencia de la dioctophymosis en la
Ciudad de Corrientes, Argentina. T rabajo Final de Graduacion realizado en la Facultad de
Ciencias  Veterinarias UNNE, Corrientes, Argentina, Available on-line at:

http://www.portalveterinaria.com/article175.html

Chauhan, S., Kaval, S., Tewari, S., 2016. Dioctophymiasis: A rare case report. J. Clin. Diagn.

Res. 10(2), DDO1-2.

Coppo, J.A., Brem, J.J., 1983. Canine dioctophymosis in the north east of Argentina. Rev.

Inst. Med. Trop. Sao Pablo. 25(5), 259-262.

Department of Seismology and Meteorological Information. School of Astronomical and

Geophysical Sciences. National University of La Plata. 2017.

Espinosa, G., Radman N., Guardis, M., Fonrouge, R., 1999. Enteroparasitos zoonoticos y no

23



zoondticos en 100 caninos de una zona selvatica riberefia al rio de La Plata, Pcia. de Buenos

Aires. Sel. Vet. 7, 209-213.

Ferreira, V.L., Medeiros, F.P., July, J.R., Raso, T.F., 2010. Dioctophyma renale in a dog:

clinical diagnosis and surgical treatment. Vet. Parasitol. 26, 168 (1-2),151-155.

Fiorentini, J.O., Negro, P.S., 2009. Dioctofimosis en perros de la ciudad de Santa Fe,

Argentina. Rev. Med. Vet. 86 (6), 240-2.

Fugassa, M.H., Gonzalez Olivera, E.A., Petrigh, R.S., 2013. First palaeoparasitological
record of a dioctophymatid egg in an archaeological sample from Patagonia. Acta Trop.

128(1), 175-7.

Fyvie, A., 1971. Dioctophyma renale, In: J.W. Davis and R.C., Anderson (Eds.), Parasitic

diseases of wild mammals. Iowa State University Press, Ames, 1A, pp. 258-62.

Gamboa, M.I., Catino, S., Archelli, S., Burgos, L., Osen, B., Lépez, M., Acosta, R.,
Kozubsky, L., Costas, M., Lasta, G., Delgado, G., Butti, M., Corbalan, V., Winter, M.,
Faccipieri, J., Polichella, L., Torres, F., Acosta, L., Giorello, N., Compagnoni, M., Espindola,
M., Sarracino, C., Mastrantonio, F., Piccone, E., Testa, G., Radman, N., 2012. Diagnostico de

Zoonosis parasitarias en un barrio riberefio. Revista Argentina de Parasitologia. 1, 192.

Gu, Y., Li, G., Zhang, J., Zhang, Y., 2012. Dioctophyma renale infection masquerading as a

malignancy. Kidney Int. 82(12),1342.

24


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fugassa%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23774319
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrigh%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=23774319
https://www.ncbi.nlm.nih.gov/pubmed/23774319

Gutiérrez, Y., Cohen, M., Machicao, C.N., 1989. Dioctophyme larva in the subcutaneous

tissues of a woman in Ohio. Am. J. Surg. Pathol. 13, 800-802.

Hernandez Russo, Z., Supparo Rizzardini, E., dos Santos Nufiez, C., Nan Monte, F., 2014.
Dioctophyma renale en caninos (Canis familiaris) de Uruguay. Neotrop. Helminthol, 8(1),

123-130.

Ishizaki, M.N., Imbeloni, A.A., Muniz, J.A., Scalercio, S.R., Benigno, R.N., Pereira, W.L.,

Cunha Lacreta Junior, A.C., 2010. Dioctophyma renale (Goeze, 1782) in the abdominal

cavity of a capuchin monkey (Cebus apella), Brazil. Vet. Parasitol. 29, 173(3-4), 340-343.

Karmanova, E.M. (Ed.), 1968. Dioctophymidea of animals and man and diseases caused by

them. Fundam. Nematol. 20, 381 pp.

Katafigiotis, 1., Fragkiadis, E., Pournaras, C., Nonni, A., Stravodimo, K.G., 2013. A rare case

of a 39 year old male with a parasite called Dioctophyma renale mimicking renal cancer at the

computed tomography of the right kidney. A case report. Parasitol. Int. 62, 459-460.

Li, G, Liu, C,, Li, F., Zhou, M., Liu, X., Niu, Y., 2010. Fatal bilateral dioctophymatosis. J.

Parasitol. 96(6), 1152-1154.

Lopez, M.A., Osen, B.A., Radman, N.E., 2008. Muestreo de tierras en busca de huevos de

25



Dioctophyma renale. Rev. Enf. Inf. Emerg. 3, 27.

Loépez, M., Osen, B., Gamboa, M., Radman, N., Burgos, L., Archelli, S., 2012.
Contaminacién de suelos por parasitos de interés zoondtico. Revista Argentina de

Parasitologia. 1 (1), 275. Available in: http://www.revargparasitologia.com.ar/pdf/Rev

ArgParasitol_VollNrol.pdf.

Luna, J.L., Melga, Vera, J., Tunes, M. del L., Liso, G., Orellana, J.S., Radman, N.E., Linzitto
O.R., Linzitto, J.P., 2003. Deteccion de Dioctophyma renale (Goeze, 1782) en caninos y su

potencial zoondtico. ABCL. 37 (1), 81.

Mace, T.F., Anderson, R.C., 1975. Development of the giant kidney worm, Dioctophyma

renale (Nematoda: Dioctophymatoidea). Can. J. Zool. 53 (11), 1552-1568.

Mascarenhas, C.S., Muller, G., 2015. Third stage larvae of the enoplid nematode
Dioctophyme renale (Goeze, 1782) in the freshwater turtle Trachemys dorbigni from

southern Brazil. J. Helminthol. 89, 630-635.

Mech, L.D., Tracy, S.P., 2001. Prevalence of Giant Kidney Worm (Dioctophyma renale) in

Wild Mink (Mustela vison) in Minnesota. Am. Midl. Nat. 145, 206-209.

Measures, L.N., Anderson, R., 1985. Centrarchid fish as paratenic hosts of the giant kidney

worm, Dioctophyma renale in Ontario, Canada. Journal of Wildlife Discovery 21(1),

26


http://www.revargparasitologia.com.ar/pdf/Rev

111-119.

Measures, L.N., 2001. Dioctophymatosis. In: Samuel, W.M., Pybus, M.J., Kocan, A.A.

(Eds.). Parasitic diseases of wild mammals. 2 ed. lowa State University Press: USA, pp.

357-364.

Mehlhorn, H., Duwel, D., Raetherm W. (Ed.), 1993. Manual de Parasitologia Veterinaria

-Grass- latros, Bogotéd, Colombia. pp 64.

Moriena, R.A., Ferri, G.M., 1989. Diagndstico y prevalencia de la dioctofimosis canina en

Corrientes, Resistencia y localidades aledafas. Vet. Arg. 59, 604-607.

Morini, E., Grillo Torrado, C. 1978. Pluriparasitismo abdominal en perro por D. renale.

AVEPA. 1, 6-9.

Nava, A., 1964. Singulare localizzazione di Dioctophyme renale nella borsa ovarica di una

cagna. Vet. Milano 13, 109-119.

Norouzi, R., Manochehri, A., Hanifi, M.,2017. A case report of human infection

with Dioctophyma renale from Iran. Urol. J. 16; 14(2), 3043-3045.

Organizacion Panamericana de la Salud. 2003. Zoonosis y enfermedades transmisibles

comunes al hombre y a los animales. Volumen III. Parasitosis. 3a. edicion. Publicacion

27


https://www.ncbi.nlm.nih.gov/pubmed/28299768
https://www.ncbi.nlm.nih.gov/pubmed/28299768

Cientifica y Técnica N° 580, 423 pp.

Ortega, C.F., 1969. Dioctofimosis canina: descripcion de un caso clinico. Analecta Vet.

1(1), 45-51.

Osen, B., Lopez, M., Radman, N., 2008. Comparacion de dos técnicas aplicadas a la
recuperacion de huevos de helmintos pardsitos en muestras de tierra. Rev. Enf. Inf. Emerg. 3,

37.

Pave, S., Rossi, F.A., 1930. Eustrongylus visceralis, sintomas y lesiones en el perro. Rev.

Med. Vet. 13 (4), 127-137.

Pedrassani, D., Camargo, F.R., 2004. Dioctofimose em caes: primeiro relato da ocorréncia de
casos no Distrito Sao Cristovao, Trés Barras-SC. XIII Congresso Brasileiro de Parasitologia
Veterinaria & I Simposio Latinoamericano de Ricketisioses, Ouro Preto, MG. Rev Bras

Parasitol. Vet. 13 (1), 283.

Pedrassani, D., 2009. Aspectos morfoldgicos, imunolégicos e epidemiologicos do

Dioctophyme renale em caes no distrito de Sao Cristovao, Trés Barras, Santa Catarina. Tesis

doctoral. Jaboticabal. Sao Paulo, Brasil, 118 pp.

Pedrassani, D., Lux Hoppea, E.G., Jos¢ Hairton Tebaldid, J.H., do Nascimento, A.A., 2009.

Chaunus ictericus (Spix, 1824) as paratenic host of the giant kidney worm Dioctophyme

28


http://www.sciencedirect.com/science/article/pii/S0304401709004026
http://www.sciencedirect.com/science/article/pii/S0304401709004026
http://www.sciencedirect.com/science/article/pii/S0304401709004026
http://www.sciencedirect.com/science/article/pii/S0304401709004026
http://www.sciencedirect.com/science/article/pii/S0304401709004026
http://www.sciencedirect.com/science/article/pii/S0304401709004026

renale (Goeze, 1782) (Nematoda: Enoplida) in S3o Cristovao district, Trés Barras county,

Santa Catarina state, Brazil. Vet. Parasitol. 165 (1-2), 74-77.

Pedrassani, D., Pilati, C., Taques Wend, S.B., Machado, R.Z., do Nascimento, A.A., 2010.
Diagnostico ultrassonografico de infec¢do intensa por Dioctophyme renale em rim esquerdo

de cao relato de caso. Clinica Veterinaria, 15 (85), 74-80.

Pedrassani, D., Wendt, H., Rennau, E.A., Pereira, S.T., Wendt, S.B., 2014. Dioctophyme
renale Goeze, 1782 in a cat with a supernumerary kidney. Rev. Bras. Parasitol. Vet. 23(1),

109-111.

Pedrassani, D., do Nascimento, A.A., André, M.R., Machado, R.Z., 2015. Improvement of an
enzyme immunosorbent assay for detecting antibodies against Dioctophyma renale. Vet.

Parasitol. 15, 212(3-4), 435-438.

Pedrassani, D., do Nascimento, A.A., André, M.R., Machado, R.Z., 2017. Dioctophyme renale:
prevalence and risk factors of parasitism in dogs of Sao Cristovao district, Trés Barras county,

Santa Catarina State, Brazil. Braz. J. Vet. Parasitol. Jaboticabal. 26 (1), 39-46.

Pereira, B.J., Girardelli, G.L., Trivilin, L.O., Lima, V.R., Nunes, L. de C., Martins, I.V.,
2006. The occurrence of dioctophymosis in dogs from Municipality of Cachoeiro do
Itapemirim in the State of Espirito Santo, Brazil, from May to December of 2004. Rev. Bras.

Parasitol. Vet. 15(3), 123-125.

29


http://www.sciencedirect.com/science/journal/03044017
http://www.sciencedirect.com/science/journal/03044017/165/1

Pérez Tort, G., 2014. Sola presencia de nematodes machos Dioctophyma renale (Goeze,

1782) en un canino: dificultad diagnostica. Vet. Arg. 31, 317.

Rahal, S.C., Mamprim, M.J., Oliveira, H.S., Mesquita, L.R., Faria, L.G., Takahira, R.K.,
Matsubara, L.M., Agostinho, F.S., 2014. Ultrasonographic, computed tomographic, and
operative findings in dogs infested with giant kidney worms (Dioctophyme renale). J. Am.

Vet. Med. Assoc. 244 (5), 555-558.

Ribeiro, C.T., Verocai, G.G., Tavares, L.E., 2009. Dioctophyme renale (Nematoda,
Dioctophymatidae) infection in the crab-eating fox (Cerdocyon thous) from Brazil. J. Wildl.

Dis. 45(1), 248-50.

Ruiz, M. F ., Zimmermann, R.N., Aguirre, F.O., Stassi, A., Forti, M.S., 2014. Dioctofimosis:

presentacion de un caso clinico. Vet. Arg. 31 (315), 1-7.

Sardjono, T.W., Purnomo, B.B., Iskandar, A., Gunawan, A., 2008. Dioctophymatosis renalis
in humans: first case report from Indonesia. Proceedings of the 3th Asian Congress of

Tropical Medicine and Parasitology. Assoc. Southeast Asian Nations. 90-93.

Silveira, C.S., Diefenbach, A., Misteri, M.L., Machado, LR.L., Anjos, B.L., 2015.

Dioctophyma renale em 28 caes: aspectos clinicopatologicos e ultrassonograficos. Pesq. Vet.

Bras. 35(11), 899-905.

30



Soler, M., Cardoso, L., Teixeira, M., Agut, A., 2008. Imaging diagnosis Dioctophyma renale

in a dog. Vet. Radiol. Ultrasound. 49(3), 307-308.

Sun, T., Turnbull, A., Lieverman, P.H., Sternberg, S.S., 1986. Giant kidney worm

(Dioctophyma renale) infection mimicking retroperitoneal neoplasm. AJSP. 10(7), 508-512.

Tokiwa, T., Harunari, T., Tanikawa, T., Akao, N., Ohta, N., 2011. Dioctophyma renale
(Nematoda: Dioctophymaoidea) in the abdominal cavity of Rattus norvegicus in Japan.

Pasitol. Int. 60(3), 324-326.

Urano, Z., Hadgsegawa, H., Katsumata, T., Toriyam, K., Aoki, Y., 2001. Dioctophymatid

nematode larva found from human skin with Creeping Eruption. J. Parasitol. 87(2), 462-465.

Venkatrajaiah, N., Kalbande, S.H., Rao, G.V., Reddy, V.C., Reddy, S.H., Rao, P.R., Babu,
K., Keerthi, A., 2014. Dioctophymatosis renalis in humans: first case report from India. J.

Assoc. Physicians India. 62(10),70-73.

Verocai, G.G., Measures, L.N., Azevedo, F.D., Correia, T.R., Fernandes, J.I., Scott, F.B.,

2009. Dioctophyme renale (Goeze, 1782) in the abdominal cavity of a domestic cat from

Brazil. Vet. Parasitol. 12-161(3-4), 342-344.

Vieira Nunes, J. E., Araujo, G. A., Caetano, C. F., Sarmento, C., Rios, J. B. M., Toaldo, R. C.

Z., Chapon Cordeiro, J.M., Schuch, 1. D. Scopel, D., 2008. Dioctophyma renale em fémeas

31



caninas — relato de casos. In: 35 Congresso Brasileiro de Medicina Veterinaria. Gramado-RS.

Anais. CD-rom.

Vladimova, M.G, Lysenko, A.L., Gorbunova, L.P., Avdiukhina, T.I., Konstantinova, T.N.,

Romanenko, L.N., 2002. A case of dioctophymosis (Dioctophyme renale) in a girl from

Arkhangelsk Med. Parazitol. (Mosk) (4), 48-50.

YangJ, Li P, Su C, Zhang JY, Gu M ., 2016. Worms Expelled With the Urine From a Bosniak

Cyst III of the Left Kidney. Urology. 93:e5. doi: 10.1016/j.urology.2016.02.024.

Legends to the figures

Fig. 1. Location of the study area El Molino neighborhood (arrow), in Ensenada district,

Buenos Aires, Argentina.

Fig. 2. Frequency of Dioctophyme renale parasitism per year in the El Molino

neighborhood.

Fig. 3. Distribution of Dioctophyme renale according to age in 692 canines screened for

parasitism in the E1 Molino neighborhood.

Fig. 4. Ultrasound imaging of the right testicle containing Dioctophyme renale.

1. Normal testicle tissue
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2 and 3. Area of projection of the epididymis occupied by. D. renale

Fig. 5. The two testicles of the patient of Fig. 4 illustrating the inflamed state of the one

containing the parasite.
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