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Abstract: Autochthonous human gnathostomiasis had never been reported in the Republic of Korea. We report here a
case of Gnathostoma spinigerum infection in a 32-year-old Korean woman, presumed to have been infected via an indig-
enous route. The patient had experienced a painful migratory swelling near the left nasolabial fold area of the face for a
year, with movement of the swelling to the mucosal area of the upper lip 2 weeks before surgical removal of the lesion.
Histopathological examinations of the extracted tissue revealed inflammation with heavy eosinophilic infiltrations and sec-
tions of a nematode suggestive of a Gnathostoma sp. larva. The larva characteristically revealed about 25 intestinal cells
with multiple (3-6) nuclei in each intestinal cell consistent with the 3rd-stage larva of G. spinigerum. The patient did not
have any special history of travel abroad except a recent trip, 4 months before surgery, to China where she ate only cooked
food. The patient is the first recorded autochthonous case of G. spinigerum infection in Korea.
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INTRODUCTION

Gnathostoma spp. are nematodes that are parasitic in the sto-
mach, esophagus, and kidneys of carnivorous mammals in-
cluding the tiger, opossum, pig, wild boar, weasel, racoon, ot-
ter, and rat [1]. Humans are an accidental host, and the worms
do not reach maturity but stay at their larval stages and mi-
grate through the subcutaneous tissues, muscles, and visceral
organs including the brain [1,2]. The infection is contracted by
ingestion of raw or inadequately cooked freshwater fish or
other intermediate or transport hosts, such as chickens, snails,
frogs, or pigs that contain the infective third-stage larvae [3,4].

At least 13 valid species of Gnathostoma have been reported
[4]. Among them, 6 species are currently known to infect hu-
mans; Gnathostoma spinigerum, Gnathostoma doloresi, Gnathosto-
ma nipponicum, Gnathostoma hispidum, Gnathostoma malaysiae,
and Gnathostoma binucleatum [4,5]. The first 5 occur mainly in
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Asia and the last species is found in Latin America [4]. In Asia,
G. spinigerum is the most common cause of human gnathosto-
miasis [6]. The first case of human gnathostomiasis was re-
ported in 1889 in a Thai woman presenting with breast ab-
scess [3]. Since then, considerable numbers of patients have
been described in Thailand, Japan, China, India, and Myan-
mar [1,3,4,6]. The importance of gnathostomiasis as an emerg-
ing imported disease in many countries has been highlighted
[7]. It is also of note that the geographical distribution of Gna-
thostoma, in particular, G. spinigerum, seems to be expanding,
even to African countries, since 2 British tourists to Botswana
who had never traveled to endemic areas in Asia were found
to be infected with G. spinigerum [8].

In Korea, the life cycle of G. spinigerum [9], G. nipponicum
[10-12], and G. hispidum [13] has been documented with re-
covery of larval and adult worms in intermediate and/or defin-
itive hosts. However, human autochthonous infection with
Gnathostoma sp. has never been reported, while several reports
were published on imported G. spinigerum [14,15], G. hispi-
dum [16], and possible G. nipponicum infection cases [17], and
an outbreak of G. spinigerum infection among 38 Korean emi-
grants residing in Myanmar [18]. We recently encountered an
interesting case of G. spinigerum infection in a patient who nev-
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er visited any endemic area of gnathostomiasis before the on-
set of the disease. Here, we report the patient as the first auto-
chthonous gnathostomiasis case in Korea.

CASE RECORD

The patient was a 32-year-old Korean woman who was work-
ing as a cashier in a Korean restaurant in the suburb of Seoul,
Republic of Korea. In August 2011, she sensed a small mass in
her left nasolabial fold area of the face before being seen at the
Department of Plastic and Reconstructive Surgery, Bundang Je-
saeng General Hospital, Bundang, Korea. She experienced pain-
ful swelling and itching several times, with signs of migration,
but there were no other symptoms, such as fever and chill. On
physical examination, a small nodule about 1 cm in diameter
was noted. At that time, she did not receive any special treat-
ment for the mass. In August 2012, she had CT scans (non-en-
hanced and enhanced) on the soft tissues of the left nasolabial
fold area, where a small mass with high density was recognized
on the external side (Fig. 1A, B). Two weeks later, the swelling
had moved slightly to the mucosal area of the upper lip, and
we decided to surgically remove the lesion in September 2012.
Serological tests were performed to check for 4 kinds of anti-
parasitic antibodies (Clonorchis sinensis, sparganum, cysticercus,

Non-enhanced CT

and Paragonimus westermani) with negative results.

The resected small nodule (0.4x0.3 cm) was fixed in 10%
neutral buffered formalin immediately after removal and was
processed for routine histopathological examinations. Briefly,
the tissue sample was dehydrated in a graded series of ethanols,
embedded in paraffin, sectioned at a thickness of approximate-
ly 3-4 um, stained with hematoxylin and eosin, and observed
by light microscopy. Histopathologically, the lesion revealed
signs of chronic active inflammation heavily infiltrated with
eosinophils. In the center of the inflammatory lesion, several
sections of a nematode larva were observed (Fig. 2A-D). The
larva was 0.20-0.25 mm in diameter, having polymyarian-coe-
lomyarian somatic muscles (Fig. 2B), tegumental structures
(Fig. 2B), including the cuticle, cuticular spines (arrow in Fig.
2B), and hypodermis, and lateral and ventral cords. The larva
also revealed multinucleated (with 3-7 nuclei) intestinal epi-
thelial cells (Fig. 2C, D) which is characteristic of G. spinigerum
larva [19,20].

Her past history showed that she did not prefer raw fish or
other undercooked food, and she seldom traveled abroad, with
the only trip being a 2-week trip to Beijing, China in May 2012,
about 9 months after the onset of the small mass. She recalled
that she ate only cooked food during the trip. Therefore, the
source of infection in this patient was unclear. In May 2011, she

Enhanced CT

Fig. 1. Computed tomography (CT) scans (A: non-enhanced; B: enhanced) of the patient showing a small soft tissue mass (arrow) with
mild fatty infiltration on the external area of the left nasolabial fold. The lesion migrated slightly to the mucosal side of the upper lip after

the CT scan examination and surgery was performed on the lesion.
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Fig. 2. Sections of a Gnathostoma spinigerum larva found in the excised mass from the mucosal side of the left nasolabial fold. (A) Sec-
tions of the larva showing its anterior (right 2 sections) and posterior (left 1 section) parts (x 40). (B) A cross section of an anterior part of
the larva showing the cuticle (see cuticular spines; arrow), hypodermis, muscles, lateral cords, and intestine (x 200). (C) Another section
showing the morphology of the intestine and intestinal cells (arrow). There are approximately 25 intestinal cells, each with 3-7 nuclei
(x200). (D) A close-up view of the intestine and intestinal cells; each cell has multiple (3-7) nuclei (arrow, x 250).

had a drainage treatment for periodontitis.

DISCUSSION

In Korea, the first report of Gnathostoma was the recovery of
2 larval worms of G. spinigerum in a snakehead fish in Kimhae
City (near Pusan) in 1973 [9]. However, no further reports on
G. spinigerum larvae in fish or other intermediate hosts have
been available. Moreover, indigenous human infections with
G. spinigerum or other Gnathostoma spp. had never been report-
ed. Korea has been excluded from the list of countries with
cases of gnathostomiasis [3]. However, in 1998, advanced 3rd-
stage larvae of G. hispidum were detected in a pit-viper snake,
Agkistrodon brevicaudus, purchased in Pusan [13]. In addition,
in 2003 and 2011, advanced 3rd-stage larvae of G. nipponicum
were detected in grass snakes (Rhabdophis tigrina) from Hong-
cheon-gun, Gangwon-do [10] and Jeju-do [12]. In 2011, adult

G. nipponicum was discovered in the stomach of weasels in Je-
ju-do [11]. Therefore, Korea should be included among the
countries where the life cycle of Gnathostoma spp. is indige-
nously maintained.

In the meantime, several imported human cases of G. spini-
gerum, G. hispidum, and Gnathostoma sp. (possible G. nipponi-
cum) were reported in Korea [14-17], and an outbreak of G.
spinigerum infection occurred among 38 Korean emigrants who
consumed raw fish served in a restaurant in Myanmar [18].
However, indigenous human infections with Gnathostoma spp.
had never been reported. Our patient had no history of travel
abroad, particularly in endemic areas of gnathostomiasis, be-
fore the onset of her disease. Her only overseas travel was to
China for 2 weeks in May 2012 when the presence of the dis-
ease was already notified for 9 months.

Therefore, we designated our patient as an autochthonous
case of G. spinigerum infection. The species of parasite was G.
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spinigerum based on the characteristic morphology of the larva,
particularly multinucleated (3-7 nuclei) intestinal cells, found
in histological sections. However, the patient did not like to
eat raw fish and other raw food. G. spinigerum larvae have not
been detected in Korea after they were reported only one time
in 1973 [9]. Therefore, the source of infection in this patient
was uncertain.

G. spinigerum tends to remain in the subcutaneous tissues
but it can also migrate to deeper tissues, where it may cause se-
rious damage [3]. In our patient, the larva remained subcuta-
neously in the nasolabial fold area (it moved to the mucosal
side of the upper lip). However, the location of the larva in our
case was unique and a rare occasion according to available lit-
erature |3,7]. Some reported cases of ganthostomiasis involved
the ear, nose, and throat, including a case simulating mastoid-
itis [3] and several cases that occurred in the soft palate [21],
cheek [22], tip of the tongue [23], tympanic membrane [24],
and gum [25]. However, lip involvement was never document-
ed. Henceforth, in Korea, gnathostomiasis should be included
among the list of differential diagnosis for small masses on the
subcutaneous tissues, muscles, and internal organs.
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