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ABSTRACT. An imported case of cutaneous myiasis caused by
Dermatobia hominis found in Hiroshima City, Japan is reported. A
patient was a 23-year-old Brazilian male who was employed by a Japanese
enterprise. The patient returned to Brazil for several weeks and returned
to Japan on January 22th, 2000. During his stay in Brazil, he suffered
insect bite on the left lower thigh around January 10th. On January 27th,
the patient noticed a furuncle-like inflammatory nodule on the bite site
with strong pain. Then he consulted at dermatology clinic and was
diagnosed as having bee stings. Following day the patient noticed a
moving white body protruding through an orifice of the nodule, and he
removed a larva (maggot) from the nodule by himself. The maggot was
12.5 mm in length and 6.0 mm in diameter with a pair of oral hooks at
anterior end of the body, with 8 prominent double transverse rows of stout
dark spines existed on the body surface. By insectological examination the
present maggot is identified as a 2nd stage larva of Dermatobia hominis
(Linnaeus Jr, 1781) based on morphological characteristics.

To our best knowledge, the present report is a 24th finding of
imported cutaneous myiasis by Dermatobia hominis in Japan.

Key words : cutaneous myiasis — dermatobiasis — Dermatobia hominis —
imported case — Diptera

Myiasis is common parasitic disease resulting from invasion to organs and
tissues of human and other vertebrates by fly larvae (maggots) of the Order
Diptera.  Dermatobia hominis is the most consequential fly producing
cutaneous myiasis in humans, although appearance is quite rare in Japan. The
adult of D. hominis has been found so far only in damp forests, scrubs and
valleys of tropical America from Mexico to Paraguay and northern
Argentina.® Recently, human case of cutaneous myiasis by D. hominis seemed
increasing in Japan. A majority of victims discovered in Japan were
exclusively limited to people returned from Central and South Americas, and
a small number were Japanese-Brazilian tourists. More Japanese-Brazilian
workers and oversea tourists suggest more D. hominis myiasis in Japan.

In the present paper, an imported case of cutaneous myiasis caused by D.
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hominis found in Hiroshima City, Japan is described together with
bibliographical consideration. ‘

CASE NOTE

The patient was a 23-year-old Brazilian male residing in Hiroshima City
who was employed by a Japanese enterprise. He returned to his home town in
Sdo Paulo State, Brazil for a short stay for several weeks and returned to Japan
on January 22th, 2000. He was bitten on the skin surface of left lower thigh
by a blood-sucking insect during his stay in Brazil around January 10th,
although he did not notice any symptoms at the time. On January 27th, the
patient consulted at dermatology clinic in Hiroshima City because a biten
region was further aggravated rapidly with strong pain. The lesion of his left
thigh was diagnosed as having bee stings. Although internal and external
medications were prescribed, his condition did not improve.

On the following day, the patient felt unpleasant thing ‘moving under the
lesion” and noticed a moving white body protruding through an orifice of the
nodule, and a maggot was removed from the lesion by his fingers. He then
visited Department of Dermatology, Hiroshima University School of Medicine
carrying the removed maggot. By the cutaneous findings, the lesion is confined
at the left lower thigh (Fig 1) with erythematous swelling, size of a pigeon egg.
And then an elastic, furuncle-like inflammatory nodule of about 12 mm in
diameter was found in a middle portion of the swelling. The nodule had a
small fistula of 1.5 mm in diameter on the tip (Fig 2), from which a small
amount of bloody fluid was discharged intermittently. Any pus was not
recognized in the fluid.

SR e
Fig 1. Clinical photograph showing the cutaneous lesion produced by Dermatobia hominis

larva on the skin surface of left lower thigh of the patient.
Fig 2. High magnification of the cutaneous lesion in Fig 1 (scale bar=1.0 cm)
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Examination of the maggot revealed that a segmented ovoid organism was
small in size and cream-yellow in color. The maggot measured 12.5 mm in
length and 6.0 mm in maximum diameter (Fig 3, 4). The caudal portion of the
maggot was accidentally lost during the process of extirpation from the nodule,
thus posterior spiracles were not examined. A pair of sickle-sharped oral
hooks located at the most anterior end of cephalopharyngeal skeletons
protruded from mouth opening (Fig 4), and 8 prominent double transverse
rows of stout dark spines existed on the body surface of the maggot (Fig 3, 4).
The spines of the maggot body were small in size, and their external
appearance was subtly different from those of the mature 3rd stage larva of D.
hominis (Fig 5).

Fig 3, 4. Second instar larva of D. hominis removed from the cutaneous nodule of the patient,
dorsal view (3) and ventral view (4) (scale bars=3.0 mm)
Ds: dorsal spines, Mo : mouth opening, Oh: oral hooks, Vs: ventral spines

Fig 5. High magnification of dorsal spines on the body surface of D. hominis larva (scale
bar=1.0 mm)

Judging from the morphological features, the present maggot was identified
as a 2nd stage larva of human botfly, Dermatobia hominis (Linnaeus Jr, 1781)
belonging to the Family Cuterebridae. The patient had no significant
abnormality in systemic symptoms except for the furuncle-like inflammatory
nodule is present. The skin lesion of the patient completely healed within
several days by usual drug treatment after removal of the maggot.

DISCUSSION

The term “myiasis” has in general been applied to invasion of live organs
and tissues of man and other vertebrates by larvae of dipterous flies. The
human myiasis can be divided clinically into 3 major categories according to
the regions of body affected; (1) intestinal, (2) urinary and (3) cutaneous
infestations.? As mentioned above, the larvae of Dermatobia hominis induce
cutaneous myiasis in humans. Adult individuals of D. hominis are widely
distributed in damp forests, scrubs and valleys of Central and South America,
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TABLE 1. Human cases of infestation with Dermatobia hominis larvae reported in Japan

Patients  Locarities . . Infested larvae
Cases——— . Lesion sites Authors (year)
ages sexes infested stages numbers
I 70 M Brazl Lot amm 3 | Kagei et al (1974)9
2711 M Brazil Head 3 1 Fujiwara et al (1977)7
3 26 F Mexico  Right upper eyelid 1, 1, 1, 2 4 Ohtaki et al (1978)®
60 F  Paraguay Left waist 1 Kato et al (1983)?
55 20 M Mexico Chest 1 Nakahara et al (1988)!9
6 51 M Paraguay Leff‘:l‘;‘ggfrarm 1 Taki et al (1989)™V
7 22 F Brazil Right toe 2 1 Maeda et al (1990)'?»
8 23 M Brazil Left thigh 3 1 Yamagami et al (1990)'®
9 46 F Honduras Left lower abdomen 2 1 Harada et al (1991)%
10 36 M Belize Left thigh 1 Watanabe et al (1992)'®
11 72 F Costa Rica Left thigh 2 1 Arai et al (1994)'®
12% 21 M Brazil Right upper arm 2 1 Matsumura et al (1995)!”
13 6 M  Brazl Left axilla 3 | Nagaji et al (1995)1®
14 1 M Brazil Head 2,3 2 ] shi 0
15* 28 M  Brazil Left foot 2 | | Shinonaga et al (1996)
16° 29 M  Brazil Right calf 3 1 Taniguchi et al (1996)2®
17 29 M Bolivia Left wrist 2 1 Tamemasa et al (1998)%V
18 29 M Belize Left upper arm 1 Kawano et al (1998)?2
19 63 M Brazil Left elbow 1 Sugiyama et al (1999)%
20 34 F Brazil Right shoulder 1 Suzuki et al (2000)%
21 33 M Brazil Head 2,2,223 5 Nishiura et al (2000)%%
22 7 F Brazil  Left post auricula 3 1 Mamiya et al (2000)2®
23 36 M  Paraguay Right thigh 3 1 Takeuchi et al (2000)%7
28% 23 M Brazil  Left lower thigh 2 1 Present report
s Japanese Brazilian tourists

A Brazilian

§§ Infested larva spontaneously crawled out of the nodule.
Infested larva removed from the nodule by the patient.

M =male, F=female

where their larvae could cause cutaneous myiasis in many domestic, and certain
wild animals namely cattle, swine, cat, dog, horse, mule, sheep, goat, monkey,
and even avian. The human infestations with D. hominis larvae are
common.?? :

Although D. hominis develops into adult by complete metamorphosis
passing through 3 developing stages — those are, egg, larva and pupa within an
extremely interesting life cycle. The adult fly is about 15 mm in length with
a prominent triangular head, small antennae, a narrow thoracicoabdominal
junction, a bluish-black thorax, a diamond-shaped bluish abdomen and orange
colored legs.? The fully grown adult female does not directly lay eggs on the
host skin, but captures another blood-sucking insects, mainly day-flying



Cutaneous Myiasis by Dermatobia hominis 115

mosquitos or biting flies and glues 15 to 20 eggs on the exoskeletal surface:of
their abdomens.®

The fully developed embryo within the egg hatches in response to elevated
body temperature when a carrier insect feeds on warm-blooded animals. The
club-shaped larva after hatching (Ist instar) penetrates rapidly into the host
skin through the puncture made by biting carrier or hair follicle using oral
hooks within 5 to 10 minutes. The cutaneous penetration of the larva usually
gives no pain to the victims. The larvae which did not immediately penetrate
into the host skin can survive up to 20 days on the exposed skin.# With the
progressive development, the infested larva forms a furunculoid nodule in the
hypodermis in which the larva changes the form into flask-shape (2nd instar)
and then fusiform (3rd instar) in a short period of time having with 2 moltings.
The nodule communicates outside through a small opening situated on the tip.

During the cutaneous stage the most caudal end of the larva can be
immediately contacted with air, and the larva breathes through its tail via
posterior spiracles. The infested larva feeds on tissue exudate of the host and
matures through 3 stages from Ist to 3rd instars within 5 to 12 weeks. The
larva is known to never migrate within the host skin. The fully grown 3rd
stage larva then ruptures the nodule by enlarging an aperture and falls onto the
ground to pupate in the soil, and finally develops into an adult form. In
general, pupal duration is 14 to 24 days and the adult fly survives for 8 to 9
days.%

As shown in Table 1, first case of imported cutaneous myiasis caused by
D. hominis in Japan was reported by Kagei et al (1974).® It was a 70-year-old
male in Kanagawa Prefecture who had resided near the Sdo Paulo, Brazil as a
forest and farm worker from 1972 to 1974. Since then, 22 more imported cases
have so far been recorded by several investigators.”~2” Hence, a total number
of the patients infested with D. hominis larvae in Japan thus far is 24,
including the present case.

All of the victims indicated in Table 1 were in ages in 1 to 72 years old,
and the highest incidence occurred in 20th, followed by 30th, 60th, 70th, and
children under 10. Regarding sex distribution, males were almost twice as
many as females. The past 23 victims of D. hominis infestation in our country
were Japanese who were returned from tropical regions except 3 cases of
Japanese-Brazilian tourists.!®? Although the patients found in Japan resulted
by brief stay in the endemic areas of tropical America, the infested localities of
those 23 patients were : 13 in Brazil,7121%17-20.23-28) 3 in Paraguay,*!?" 2 each
in Mexico®® and Belize,!22 one each in Honduras,'¥ Costa Rica'® and
Bolivia?) as shown in Table 1. Thus, it is safe to say that the patients were
infested with D. hominis larvae in Brazil which was most agreeable to the
present report.

It is well known that D. hominis larvae penetrate beneath the skin of
various sites of human body, and the furunculous lesion by infested larvae
especially occurs on exposed sites of the skin.?  Although the furunculoid
nodule caused by D. hominis in the present patient was found on the skin
surface of left lower thigh, the infested sites in the past 23 cases were
everywhere of the body; namely arm,®!%172223) thigh 13151627 head,”%2%
chest,®1%1® shoulder,'»?¥ and others in order of occurrence (Table 1).

While examining Table 1, numbers of the D. hominis larvae removed from
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the 23 patients ranged from 1 to 5, and the infestation by single larva
predominated. The developmental stages of the D. hominis larvae obtained
from the past 16 patients were Ist to 3rd instars, however, 2nd instar larva was
a majority including our case. Shinonaga et al (1996)'® have stated that the
infesting larvae were commonly removed at either 2nd or early stage of 3rd
instar giving strong pain to the victims caused by activated larva in the nodule,
although the infested larvae may grow to 3rd instar in Japanese cases.
Therefore, the possibility exists that the individuals of early stage of 3rd instar
can be included as 3rd stage larvae in the past 9 cases (Table 1). Shinonaga
et al (1996)'® have also emphasized that there were no morphological
difference between 2nd and 3rd instar larvae except for the number of slits in
the posterior spiracles, and mature 3rd instar larvae were more than 20 mm in
length with the heavy spines somewhat reduced. The posterior spiracles of the
present larva could not be examined. The body length of the present larva was
12.5 mm with smaller spines as compared with that of the mature 3rd instar
larva (Fig 3, 5).

Usually recommended treatment for human dermatobiasis consists of
removal of infested larva and systemic administration of antibiotics to control
secondary infection.?® Otherwise, several methods for treatment for infested
larva have been suggested. According to Gordon et al (1995),” toxic
substances, such as tobacco juice?® or ash can be applied to the surface of the
lesion to kill the larva.

Furthermore, several kinds of the substances, viz., pork fat, bacon,*®
beeswax, chewing gum,2” liquid paraffin and sticking plaster have been
attempted on the lesion to asphyxiate the larva by occluding breathing
apparatus. Pork fat is a substance most commonly used by South American
natives.?® As indicated in Table 1, on the other hand, the infested larva
crawled out of the nodule spontaneously”™!® in 2 cases (Cases 2 and 5). The
larva was removed from the nodule by the patient'”2? in another 2 cases (Cases
12 and 16). These cases are common in Japanese.

Taking into account the increasing phenomena of returned people from
Brazil and tourists from endemic areas of tropical America, continuous increase
of infestation by D. hominis larvae is expected in Japan in the near future. The
diagnosis of cutaneous nodule caused by D. hominis larva is extremely difficult
to distinguish from other one, if Japanese physicians have no experience or
knowledge on this disease. Therefore special attention should constantly be
paid to this type of imported infestation from other regions.
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