
INTRODUCTION

The heartworm disease is an infectious disease of dogs with
Dirofilaria immitis combined with cardiovascular and circulatory
abnormalities. The heartworm disease can become a serious health
risk when associated with a severe infection. Adult heartworms
normally live in the pulmonary artery and right ventricle [1]. Much
less frequently, immature 5th-stage larvae (L5) may migrate aber-
rantly to other sites, including the brain, spinal cord, liver, epidur-
al space, anterior chamber of the eye, vitreous, and peritoneal
cavity [1]. In Republic of Korea, Pak and Lee [2] first reported that
microfilaremic rate of the canine heartworm was 21% in Chinju
area, and Song et al. [3] reported that 339 (40%) of 848 samples
tested with antigen detecting ELISA kits showed positive reactions
for D. immitis in 4 different provinces. The present case is the
first report on migration of an adult heartworm to the abdomi-
nal cavity of a dog nonetheless the Republic of Korea is an enzoot-
ic area with a high prevalence of dirofilariasis.

CASE REPORT

A 3-yr-old female mongrel dog for spaying was referred to the
Veterinary Teaching Hospital of Chungnam National University,
Republic of Korea. The physical examination showed no abnor-
mal clinical signs or findings. The complete blood count and
serum chemistry profiles were within normal ranges, except for

aspartate transaminase 161 U/L (normal reference range; 22-84)
and, creatine kinase 1,400 U/L (normal reference range; 51-485).
A long slender nematode was found in the abdominal cavity of
the dog during the spaying (Fig. 1). This parasite was a 12 cm long
male heartworm with a coiled tail portion. Many microfilariae
were detected by a direct blood smear and Modified Knott’s test
[4]. Electrocardiography showed a deep S wave pattern, which
indicates a right ventricle hypertrophy. This was attributed to an
infection of many adult worms in the right ventricle and pul-
monary artery. A canine heartworm antigen detecting kit (SNAP
test, IDEXX Laboratories, Westbrook, Maine, USA) was employed
according to the protocol provided by the manufacturer. The
ELISA kit test showed a strong positive reaction, which was attrib-
uted to a heavy infection of D. immitis. The worm found in the
abdominal cavity was lysed in 0.1 M Tris-HCl (pH 8.0) containing
1% SDS, 0.1 M NaCl, and 10 mM EDTA. The samples were treat-
ed with proteinase K (100 μ/ml) at 55℃ for 2 hr. The DNA was
extracted with phenol/chloroform, precipitated by ethanol, and
then dissolved in 50 μl of a TE buffer (10 mM Tris-HCl pH 8.0,
1 mM EDTA). The primers used for PCR amplification were 5′-
GCATCTTAGAACTTGGT CCATCC-3′(forward), and 5′-CAA-
GGCGTATTTACCGCCGAC-3′(reverse), which have been de-
scribed by Watts et al. [5] for the amplification of the 440-bp
16S rRNA gene segment. PCR was performed in 50 μl reaction
mixtures, which contained 5 μl template DNA, 2 μl 20 pmol of
each primer, 4 μl 200 mM of each dNTP, 1.25 U rTaq DNA
polymerase (Takara, Tokyo, Japan), and 5 μl 10 × PCR buffer
(10 mM Tris-HCl, 1.5 mM MgCl2, and 0.001% gelatin). The
thermal cycler was set at 94℃ for 3 min, to activate the poly-
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merase, which was followed by 30 cycles of denaturation at 94℃
for 30 sec, annealing at 55℃ for 40 sec and extension at 72℃
for 50 sec. A 5-μl sample of the PCR products was then ana-
lyzed by electrophoresis in 0.8%-agarose gel followed by ethid-
ium-bromide staining and photography. PCR analysis for an
adult worm revealed a heartworm DNA-positive reaction (Fig.
2). Therefore, it was also confirmed that the worm detected in
the abdominal cavity was D. immitis by PCR analysis.

DISCUSSION

The Republic of Korea is one of the enzootic regions of D.

immitis, and the prevalence in dogs appears to have increased
recently [3,6]. This heartworm is transmitted by many different
species of mosquitoes [1]. Lee et al. [7] reported the detection
of heartworm DNA in mosquitoes, such as Anopheles sinensis,
Aedes vexans nipponii and Culex pipiens in Gyeonggi-do and
Gangwon-do, the Republic of Korea. Dogs with aberrantly
located adult heartworms have been reported since 1856, and
Tada et al. [8] reported a human case of D. immitis infection
occurring in the abdominal cavity. Heartworms have been found
in many body sites; however, the mechanism for the aberrant
location of heartworms has not been determined [9]. Dibbell
[10] first reported the detection of a female D. immitis in the
abdominal cavity, but no microfilariae were observed in the
blood. Often there is no evidence of heartworms present, and
the aberrant worm is not discharging microfilariae. The simul-
taneous occurrence of worms in their normal habitat causes
parasitemia [11]. In our case, many microfilariae were observed
by optical microscopy, which may be due to the concurrent

infection of D. immitis in the right ventricle and pulmonary
artery. Treatment of aberrantly migrating heartworms requires
either nothing, surgical excision of the offending parasite, adul-
ticidal therapy, or symptomatic treatment [1]. Removal of the
heartworm from the abdominal cavity is recommended if it
affects the gastrointestinal tract, indirectly. Further studies are
needed to elucidate the mechanism for the ectopic migration
of heartworms.
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Fig. 1. An adult Dirofilaria immitis was found in the abdominal cavi-
ty of a dog during spaying. 

Fig. 2. PCR-based detection of D. immitis DNA in an adult worm
found in the abdominal cavity of the dog. M is a 100-bp marker. P
is a D. immitis DNA-positive control. S is an adult worm collected
from abdominal cavity.
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