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Abstract
( nathostomiasis is a food-borne zoonotic nematodiasis caused by the larval stage of Gnathostoma
spp- The larvae preferentially migrate to the skin resulting in mobile cutaneous lesions, such

as migratory panniculitis or serpiginous eruptions. The larvae occasionally migrate into the viscera,

eyes and central nervous system causing serious complications. Ocular gnathostomiasis is rare with

most cases being reported in local journals only. We conducted a comprehensive literature review

of ocular gnathostomiasis. Most ocular gnathostomiasis cases are predominant in Japan, Thailand

and Mexico, gnathostomiasis endemic areas. A significant number of cases have been reported from

India, Sri Lanka and Bangladesh, where cutaneous gnathostomiasis is only rarely reported.
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Introduction

Gnathostomiasis is a food-borne zoonotic
nematodiasis caused by the larval stage of
Gnathostoma spp. Infection in humans occurs by
ingesting raw or undercooked fish, amphibians,
reptiles, birds or mammals, all of which carry
advanced third stage larvae (AL3) of Gnathostoma
species and serve as second-intermediate hosts and/
or paratenic hosts [1]. Gnathostoma spinigerum is
the most common Gnathostoma species in Asia, but
G. hispidum, G. doloresi and G. nipponicum have also
been proven as causes of human gnathostomaisis
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in Asia [2]. In the Americas, G. binucleatum is the
only proven Gnathostoma species causing human
disease [4], although 7 Gnathostoma species have
been described [3]. The disease is endemic mainly
in the countries where people have a custom of
consuming raw fish dishes. Therefore, Thailand,
Japan and Mexico are known as the three major
endemic countries [4]. Once ingested by humans,
the Gnathostoma AL3 larvae preferentially
migrate to the skin causing cutaneous lesions
such as migratory panniculitis or serpiginous
eruptions (cutaneous gnathostomiasis). The
larvae occasionally migrate to unexpected sites
such as visceral organs (visceral gnathostomiasis),
eyes (ocular gnathostomiasis) and/or the central
nervous system (neuro-gnathostomiasis) leading
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to serious complications. Ocular gnathostomiasis
is rare. Most cases have been reported only in local
journals. In an extensive English literature survey
of gnathostomiasis by Rusnak and Lucy in1993 [5],
there were only 20 ocular gnathostomiasis cases
reported. In 2006, Lamothe Argumedo reviewed
gnathostomiasis in Spanish-language journals
and found 60 ocular cases reported [6]. With the
present study, we carried out a comprehensive
review of the literature to determine the current
status of ocular gnathostomiasis in the world.

Search strategy and selection criteria
References for the review were identified
through PubMed searches to August, 2010, using
the following search string: (“gnathostoma” and
“ocular”) and (“gnathostomiasis” and “ocular”).
Only studies that included ophthalmological
manifestations of gnathostomiasis were selected.
Studies were reviewed for their relevance by the
present authors. The reference lists of all papers
were checked for uncited cases. Additional
searches in Japanese and Chinese language
literature was performed using Japana Centra

Revuo Medicina (JCRM: Ichushi), Google Scholar
and iLib. Some case reports appearing in local
journals in Thailand were obtained from the
Library of the Ratchawithi Campus of Mahidol
University, Bangkok, Thailand.

List of patients

We found a total of 73 cases of ocular
gnathostomiasis reported starting with the first case
reported by Rhitthibaed et al in 1937 [7] (Table 1).
All 60 cases cited by Lamothe-Argumedo in 2006
[6] were included here (Table 1). Although 61 cases
were listed in his review, one case was counted twice
in two papers [9,10] so the actual number of cases
should be corrected to 60. All 18 cases in Japan
were cited and previously reviewed by Sasano et
alin 1994 in Japanese [48]. During 1937-2005, we
found an additional 6 cases not listed in the review
by Lamothe-Argumedo [6]; 4 cases in Thailand
[34,35,43,53] and 1 case each in Malaysia [49] and
Taiwan (a Myanmar worker) [40].We also found 7
new cases from 2006 to the present; 3 cases each
from Thailand [62,64,67] and India [65,66,68] and
1 case from Bangladesh [63].

Table 1 The list of ocular gnathostomiasis cases.

No. Year Sex Age  Affected eye

1 1937 M ? R
2 1941 F 17 R eyelid
3 1945 M 26 L
4 1949 M ? R
5 1949 F ? R
6 1949 F ? R
7 1949 M 42 R
8 1949 M 36 R
9 1949 M 45 IL
0 1949 M 35 L

11 1950 F 40 L

12 1950 M 32 R

13 1950 M 36 ?

14 1950 M 37 L

15 1951 M 39 L

16 1952 M 36 R

17 1952 M 64 Rand L
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Country* Parasites** References
Thailand Yes 7
Thailand Yes 8
India Yes 9,10
Thailand Yes 11
Thailand Yes 11
Thailand No 11
Japan No 12
Japan No 12
China Yes 13
China Yes 14
Israel Yes 15
Japan Yes 16
Japan (China) No 17
Japan (China) No 18
Japan (China) No 19
Japan (China) No 20
Japan No 21
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No. Year Sex Age Affected eye Country* Parasites** References
18 1952 ? ? ? Japan NA 21
19 1952 ? ? ? Japan NA 21
20 1952 ? ? ? Japan NA 21
21 1953 M 50 R Japan No 22
22 1955 M 34 ? Japan Yes 23
23 1960 M 47 R Japan No 24
24 1960 M 28 L Burma Yes %S
25 1961 ? ? ? Bangladesh Yes 26
26 1962 M 37 R Thailand Yes 27
27 1962 ? ? R Japan Yes 28
28 1968 M 48 L Burma Yes 29
29 1969 M 23 L India Yes 30
30 1969 F 32 R India Yes 30
31 1970 M 35 R Bangladesh Yes 31
32 1970 M 27 L Mexico Yes 32
33 1971 F 17 L USA (Philippines) Yes 33
34 1974 M 25 L Thailand Yes 34
35 1976 F 47 L Thailand Yes 35
36 1976 F 29 R Cambodia Yes 36
37 1978 M 50 R Japan Yes 37
38 1979 M 60 L Japan Yes 38
39 1981 F 22 L USA (Malaysia) Yes 39
40 1984 M 27 L Taiwan (Myanmer) Yes 40
41 1987 F 61 L Thailand Yes 41
42 1987 F 32 L Thailand Yes 41
43 1988 M 7 L Mexico Yes 42
44 1990 F 24 L Thailand Yes 43
45 1993 F 27 R Mexico Yes 44
46 1993 F 29 L USA (Mexico) Yes 45
47 1993 F 50 L Bangladesh Yes 46
48 1994 F 30 L India Yes 47
49 1994 M 24 R India Yes 47
50 1994 M 26 IL Japan Yes 48
51 1998 M 47 L Mexico Yes 49
52 1998 ? ? ? Mexico Yes 57
53 1999 M 32 L Malaysia Yes 49
54 1999 F 34 L India Yes 50
55 1999 F 41 R India Yes 51
56 2000 F 58 R Canada (Bangladesh) Yes 52
57 2000 M 49 R Thailand Yes 53
58 2001 M 37 L Mexico Yes 54
59 2001 F 15 IL Mexico Yes 55
60 2002 M 39 R Vietnam Yes 56
61 2002 F 42 L Mexico Yes 57
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No. Year Sex Age Affected eye
62 2003 M 57 L
63 2004 F 32 R
64 2004 F 22 R
65 2004 M 50 R
66 2005 F 39 R
67 2006 F 16 L
68 2006 F 32 R
69 2007 M 21 L
70 2007 F 48 L
71 2007 F 32 L
72 2008 F 37 L
73 2009 F 28 L

Country* Parasites** References
Malaysia Yes 58
Mexico Yes 59
Mexico Yes 59
India Yes 60
India Yes 61
Thailand Yes 62
Bangladesh Yes 63
Thailand Yes 64
India Yes 65
India Yes 66
Thailand Yes 67
India Yes 68

* Country name is based on where the patient was found and treated. The country names in parentheses are the

places where the patient contracted the infection.

** In patients #26 and #62, the worm was found but not surgically removed, and in patients #67 and #69, the worm

was removed from the eyelid.

Epidemiology

The geographical distribution of the 73
patients is comprised of 12 countries. Four
countries had more than 10 cases each: Japan,
Thailand, India and Mexico (Fig 1), while the
other 8 countries had 5 or fewer cases. The
majority of the cases, excluding 12 cases from
Mexico and Israel, were in Asian countries or
among immigrants from Asia: three cases in the
USA were from the Philippines [33], Malaysia
[39], and Mexico [45]; one case in Canada was
from Bangladesh [52]; one case in Taiwan [40]
was a Chinese Burmese working in Taiwan. All
the immigrant cases were counted as being from
their native countries.

Of the four countries with the most ocular
gnathostomiasis cases, Japan, Thailand and
Mexico have a custom of consuming raw fish
dishes; thousands of human gnathostomiasis cases
are reported from each of these countries [4].

However, India, Bangladesh and Sri Lanka,
have not been considered as endemic for human
gnathostomiasis since consumption of raw fish
is not a common custom in those countries.
Cutaneous gnathostomiasis is rarely reported
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from south Asia. We found no reported cases of
gnathostomiasis from India, 1 case of cutaneous
gnathostomiasis in a Bangladeshi woman
from Germany [69] and 2 cases of cutaneous
gnathostomiasis from Sri Lanka [70]. Considering
only a few cutaneous gnathostomiasis cases have
been reported from travelers returning from
India/ Bangladesh [71], it seems likely cutaneous
gnathostomiasis is underreported in south Asia,
especially in India. As for the source of infection in
India, water contaminated with cyclops harboring
early 3" stage larvae (EL3) is suspected; Indians do
not usually consume uncooked fish but do drink
natural water. Advanced 3 stage larvae (AL3) in
fish or other paratenic hosts are usually responsible
for human gnathostomiasis [1,2,72], but EL3 in
the cyclops may be responsible for the infection in
India. Infectivity of EL3 to mammalians has been
proven experimentally [73]. EL3 may disseminate
more easily via the circulation to the eyes because
of the smaller size than the AL3, similar to Toxocara
larvae causing ocular toxocariasis. This possibility
needs further experimental and epidemiological
studies.
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Clinical features, diagnosis and treatment
Of the 73 reported cases, 37 were males, 30
were females, but in 6 cases the gender was not
specified. The average age of the patients was 35.5
years with a range of 7-64 years; the majority were
aged 20-50 years (Fig 2). Except for one Japanese
case in which both eyes were affected, the rest were
unilateral with a ratio of side of eyes infected of
L:R =31:36 (7 unknown). The majority of patients
complained of visual disturbances, such floaters
or blurred vision. Most of the cases were treated
by surgical removal of the parasite; a definitive
diagnosis was made by detection of Gnathostoma
larvae either from the anterior chamber or from
the vitreous fluid. A history of having eaten fresh-
or blackish-water fish is important suggestive
evidence for a diagnosis. In cases where the larva
was not available, serological detection with
specific antibody by ELISA and/or Western blotting
is helpful, although the causative species cannot

be identified by such immunological methods.

Identification of parasites

The parasites obtained from the eyes of
patients can be differentiated morphologically
from other parasite larvae such as the metacestoda
of Taenia sp [74], Angiostrongylus sp [75], or filarial
larvae [76], which are occasionally found in human
eyes. The majority of ocular gnathostomiasis cases
reported from Asia were identifiedas G. spinigerum,
except for one case from Japan [48] in which the
extirpated larva was confirmed as AL3 G. doloresi
by morphology. All the cases from Mexico were
infected with G. binucleatum.

There were a few cases in which identification
of the parasite was difficult or inaccurate. In a case
report from Malaysia [58], the fundoscopic exam
revealed a motile whitish nematode measuring
1-1.5 disc diameters in length in the inferior
temporal quadrant; this was as G. spinigerum.
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Fig1 Cumulative number of ocular gnathostomiasis cases in each country.
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Fig 2 Age distribution of ocular gnathostomiasis patients.

However, in the figure provided with this case
report, the parasite was extremely slender and had
a string-like appearance with a length-to-width
ratio of > 50. Such a string-like appearance is not
consistent with Gnathostoma larvae, but rather
resembles a juvenile Angiostrongylus cantonensis,
which is often found in the eyes [75]. In a case
report from Vietnam [56], the worm was no doubt
the larva of a Gnathostoma species. However, most
of the cephalic hooklets had irregular bases, similar
to G. doloresi, but the number of cephalic hookets
was the same as that of G. spinigerum. In that
report, the authors tentatively identified the worm
as an atypical larva of G. spinigerum. In southeast
Asia, in addtion to G. spinigerum and G. doloresi,
other Gnathostoma species, such as G. vietnamicum
and G. malaysiae, have been reported [72], so the
precise identification is unclear.

Another interesting but difficult identification
was in a recent report from India [68]. In this
report, the worm was no doubt the larva of
Gnathostoma species, as seen by its typical head
bulb with cephalic hooklets. It was identified as
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a male larva (L3) of G. spinigerum. The reported
size of the larvae was approximately 1.5 to 2.0
cm in length, which is about the same size as an
adult male G. spinigerum. The number of cephalic
hooklet rows of this worm was reported to be
five, which is unusual, except for 3 rows with
G. nipponicum, all known Gnathostoma larvae have
4 rows of hooklets [72]. Unfortunately the figures
provided with the report are not clear enough for
further morphological analyse.

Conclusions

Ocular involvement is rare with
gnathostomiasis. In this review, fewer than 20 cases
per country were found, even in the most heavily
endemic countries with human gnathostomiasis,
such as Thailand, Japan and Mexico, where
thousands of cumulated gnathostomiasis cases
have been reported [4]. In addition to the previous
60 cases reviewed by Lamothe-Argumendo [6],
we report 6 previously non-cited cases occurring
before 2005 and 7 new cases eported during
2006-2010, to give a total number of reported
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ocular gnathostomiasis cases of 73. In one case
from Malaysia [58], the identification of the larva
is doubtful. If we remove this case from the list,
the total number of ocular gnathostomiasis cases
should be 72. All the cases listed in this review
were obtained by literature survey, so there is
bias due to unreported or undiagnosed cases.
Interestingly, we found 13 ocular gnathostomiasis
cases reported from India, where no cutaneous
gnathostomiasis cases have been reported.
This discrepancy needs some explanation. In
general, the diagnosis and treatment of ocular
gnathostomiasis is not difficult since the worm
can frequently be removed surgically. However, in
some cases, the identification of the worm is not
easy, with some misidentification or uncertainty.
Close collaboration between ophthalmologists
and parasitologists is necessary to improve
identification of this pathogen.

Acknowledgements

The authors wish to thank Dr Apichart
Nontprasert, Asst Prof, Department of Clinical
Tropical Medicine, Faculty of Tropical Medicine,
Mahidol University, Thailand, and Dr Francisco
Delgdo Valgas, Professor, Faculty of Biochemical
Sciences, Autonomous University of Sinaloa,
Mexico, for their collaboration with the literature
surveys.

References

1. Miyazakil. An illustrated book of helminthic
zoonoses. Tokyo: International Medical
Foundation of Japan; 1991.

2. Nawa Y. Historical review and current status of
gnathostomiasis in Asia. Southeast Asian J Trop
Med Public Health. 1991;22 Suppl:217-9.

3. Bertoni-Ruiz F, Lamothe-Argumedo R, Garcia-
Priet L, Osorio-Sarabia D, Leon-Regagnon
V. Systematics of the genus Gnathostoma
(Nematoda: Gnathostomatidae) in the
Americas. Rev Mex Biodiv. In press 2011.

4. Waikagul ], Diaz-Camacho SP. Gnathostomosis.
In: Murrell KD, Fried B, editors. World class
parasites Vol. 11. Food-borne parasitic
zoonoses: fish and plant-borne parasites. NY:

Vol 33 (No. 2) December 2010

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Springer Science; 2007. p. 235-61.

. RusnakJM, Lucey DR. Clinical gnathostomiasis:

case report and review of the English-Language
literature. Clin Infect Dis. 1993;16:33-50.

. Lamothe-Argumedo R, Gnatostomiasis

ocular humana. Casos registrados en todo el
mundo entrel937 y 2005. Rev Nex Iftaknik.
2006;80:185-90. [Spanish, English abstract]

. Rhitthibaed C, Daengsvang S. A case of

blindness caused by Gnathstoma spinigerum. J
Med Ass Thailand. 1937;19:840-5. [Thai]

. Sirisumpan B. Report of an eye infection with

teua-chid (G. spinigerum) ] Med Ass Thailand.
1941;24:401-8. [Thai]

. Sen K, Ghose N. Ocular gnathostomiasis. Br J

Ophthalmol. 1945;29:618-26.

Mukerji A, Bhaduri NV. Gnathostome infection
of the eye. Ind Med Gaz. 1945;80:126-8.
Daengsvang S. Human gnathostomiasis
in Siam with reference to the method of
prevention. J Parasitol. 1949;35:116-21.
Nagamatsu M. Two cases of cutaneous
gnathostomiasis on ocular areas. Ganka
Rinsho. 1949;43:289-90. [Japanese]

Chen HT. A human ocular infection by
Gnathostoma in China. ] Parasitol. 1949;35:
431-3.

Chang B. Uveitis of a Cantonese caused by
Gnathostoma spinigerum (Owen, 1836). Chin
Med J. 1949;67:166-8. [Chinese]

Witenberg G, Jacoby J, Steckelmacher S. A case
of ocular gnathostomiasis. Int ] Ophthalmol.
1950;119:114-22.

Dewa S. A case of ocular gnathostomosis. Bull
Ophthalmol (Ganka-Kiyou). 1950;12:125-6.
[Japansese]

Okada T. A case of orbital phlegmone due
to cutaneous gnathostomosis. Jpn Rev Clin
Ophthalmol (Ganka-Rinsyou). 1950;44:110.
[Japanese]

Syoji T. A case of palpeblar and orbital tumor
supposed to be caused by Gnathostoma
spinigerum infection. Jpn Rev Clin Ophthalmol
(Ganka-Rinsyou). 1950;44:537-9. [Japanese]
SakimotoY. Exophthalmusand gnathostomosis.
Jpn Rev Clin Ophthalmol (Ganka-Rinsyou).

THE JOURNAL OF TROPICAL MEDICINE AND PARASITOLOGY 83



Ocular Gnathostomiasis: A Comprehensive Review

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

84

1951;45:176. [Japanese]

Hasegawa B. A case of orbito-palpebular
edema supposed to be caused by Gnathostoma
spinigerum infection. Jpn Rev Clin Ophthalmol
(Ganka-Rinsyou). 1952;46:663-5. [Japanese]
OkabeK, Yamaguchi T. Atypical gnathostomosis.
Kurume Med J. 1952;45:660-2, [Japanese]
Kandori F, Fujinaga Y. Intestinal helminthiasis.
In: Nihon Ganka-gaku Zensyo. 1953;12:9.
[Japanese]

Okabe K, Kuwano N. Gnathostoma spinigerum
larvae extirpated from eye lid. Jpn J Clin
Ophthalmol (Rinsyou-Ganka). 1955;9:432-5.
[Japanese]

Tsunoda R. A case of vitreous bleeding
possibly due to gnathostomosis. Jpn Rev Clin
Ophthalmol (Ganka-Rinsyou). 1960;54:1138-
41. [Japanese]

Gyi K. Intraocular gnathostomiasis. Brit ]
Ophthalmol. 1960;44:42-45.26.

Bashirullah AKM. Occurrence of Gnathostoma
spinigerum Owen 1836, in Dacca, Bangladesh.
J Parasitol. 1972;58:187-8. (referring an ocular
case report by Choudhury. Ann Rep Calcutta
School Trop Med. 1961;93:1959-60.)
Namatra B, Laosunthorn M, Behavamich A,
Lopanrsi T. Gnathostoma spinigerum in the
anterior chamber (with a case report). ] Med
Ass Thailand. 1962;45:549-57. [Thai, English
abstract]

Kamizawa K, Yamada S, Majima A, Yoshida N.
Migration of Gnathostoma in corneal fornix.
Jpn Rev Clin Ophthalmol (Ganka-Rinsyou).
1962;56:462. [Japanese]

Khin T. Intraocular gnathostomiasis. Brit ]
Ophthalmol. 1968;52:57-60.

Seal GN, Gupta AK, Das MK. Intraocular
gnathostomiasis. ] All-India Ophthalmol Soc.
1969;17:109-13.

Choudhury AR. Ocular gnathostomiasis. Am
J Ophthalmol. 1970;70:276-8.

Pelaez HD, Pérez-Reyes R. Gnathostomiasis
humana en América. Rev Latinoamer Microbiol.
1970;12:83-91. [Spanish, English abstract]
Tudor RC, Blair E. Gnathostoma spinigerum
an unusual cause of ocular nematodiasis in

THE JOURNAL OF TROPICAL MEDICINE AND PARASITOLOGY

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

the Western Hemisphere. Am J Ophthalmol.
1971;72:185-90.

Tansuphasiri P. Corneal perforation from
Gnathostoma spinigerum, a case report. Siriraj
Hosp Gaz. 1974;26:2111-9. [Thai, English
abstract]

Suwanphibul P, Paointra L. Ocular
gnathostomiasis, a case report. Vajira Med J.
1976;20:139-43. [Thai, English abstract]
Chhuon H, Sang Kim K, Voeunthal Y. Edemes
mobiles de la face et du cou suivis de localisation
intraoculaire de Gnathostoma spinigerum. Bull
Soc Pathol Exo. 1976;69:347-51.

Sakimoto Y. A case of Gnathostoma spinigerum
infection. Jpn Rev Clin Ophthalmol (Ganka-
Rinsyou). 1978;72:369-74. [Japanese]

Sasada K, Takao Y, Hirata M. Gnathostoma
spinigerum extirpated from iris. Jpn J Parasitol.
1979;28:38. [Japanese]

Bathrick ME, Mango CA, Mueller JE. Intraocular
gnathostomiasis. Ophthalmol. 1981;88:
1293-5.

Yu CY, Lin CL, Liu JH. Gnathostomiatic
endophthalmitis-case report. Chin ]
Ophthalmol PRC. 1984;23:374-81.
Kittiponghansa S, Pabriputaloong A,
Paraiyanonda S, Ritch R. Intracraneal
gnathostomiasis; a cause of an anterior uveitis
and secondary glaucoma. Br J] Ophthalmol.
1987;71:618-22.

Barcelata VF. Gnatostomiasis ocular
subretiniana. Bol Oftal. 1988;40:61-9.
[Spanish]

Pansatiankul T, Laksanaphuk P, Tayanithi P.
Treatment of living intracameral gnathostome
using laser photocoagulation. Thai ]
Ophthalmol. 1990;4:21-4. [English, Thai
abstract]

Vazquez ML, Espinoza GA. Gnatostomiasis
intraocular. Caso anatomoclinico. Rev Mex
Oftalmol. 1993;67:97-100. [Spanish, English
abstract]

Funata M, Custis P, De la Cruz Z, De Juan E,
Green R. Intraocular gnathostomiasis. Retina.
1993;13:240-4.

Hussain R, Kutubi MOS. Gnathostoma

Vol 33 (No. 2) December 2010



Ocular Gnathostomiasis: A Comprehensive Review

47.

48.

49.

50.

S1.

52.

53.

54.

53.

56.

57.

spinigerum ocularis: a case report. Asia Pac J
Ophthalmol. 1993;5:36-8.

Biswas J, Gopal L, Sharma T, Badrinath
S. Intraocular Gnathostoma spinigerum.
Clinicopathological study of two cases wit
review of literature. Retina. 1994;14:438-44.
Sasano K, Ando F, Nagasaka T, Kidokoro
T, Kawamoto F. A case of uveitis due to
Gnathostoma migration into the vitreous
cavity. Nipp Ganka Gakk. 1994;98:1136-40.
[Japanese]

Kamala D, Mahmud R, Khairul Anuar A,
Jamaiah I. Blurring of vision due to VLM. ]
Univ Malaya Med Center. 1999;2:115-6.

Rao VA, Pravin T, Parija SC. Intracameral
gnathostomiasis: a first case report from
Pondicherry. ] Comm Dis. 1999;31:197-8.
Kannan KA, Vasantha K, Vemigopal M.
Intraocular gnathostomiasis. J] Helminthol.
1999;47:252-3.

Qahtani F, Deschenes J, Ali-Khan Z, Maclean
JD, Codere F, Mansour M, et al. Intraocular
gnathostomiasis: a rare Canadian case. Can ]
Ophpthalmol. 2000;35:35-9.

Vongkittirux S. Removal of live Gnathostome
from anterior chamber by using viscoelastic
agent. Thai J] Pub Hlth Ophthalmol.
2000;14:29-32. [Thai, English abstract]
Lamothe-Argumedo R, Alarcén-Oceguera F,
Sanchez-Manzano RM. Gnatostomiasis ocular.
Un caso mas registrado en México. Rev Mex
Patol Clin. 2001;48:219-22. [Spanish, English
abstract]

Wong-Ortiz F, Lopez-Jiménez S, Ble-Castillo JL.
Gnathostomiasis ocular. Registro del primer
caso para el estado de Tabasco. Rev Mex
Oftalmol. 2001;75:180-4. [Spanish, English
abstract]

Xuan LT, Rojekittikhun W, Punpoowong B,
Trang LN, Hien TV. A case report: intraocular
gnathostomiasis in Vietnam. Southeast Asian
J Trop Med Public Health. 2002;33:485-9.
Baquera-Heredia J, Cruz-Reyes A, Flores-
Gaxiola H, Lopez-Pulido G y col. Case report.
Ocular gnathostomiasis in northwest Mexico.
Am ] Trop Med Hyg. 2002;66:72-4.

Vol 33 (No. 2) December 2010

58.

59.

60.

61.

62.

63.

64.

63.

66.

67.

68.

69.

THE JOURNAL OF TROPICAL MEDICINE AND PARASITOLOGY

Mokhtar E, Alias A, Abd Ghani Z, Azlan NZ. A
live intraocular Gnathostoma spp. with diffuse
unilateral subacute Neuroretinitis. Int Med ]J.
2003;2:C3. [e-pub]

Gomez-Torres R, Lamothe AR, De Ledn GA,
Herrera S, Silva BM, Montafiéz DME. Registro
de dos casos de gnatostomiasis intraocular
humana, con descripcién morfométrica de
la L3, en Aguascalientes, México. Rev Mex
Patol Clin. 2004;51:231-6. [Spanish, English
abstract]

Basak S, Sinha TK, Bhattacharya D, Hazra TK,
Parikh S. Intravitreal live Gnathostoma spinigerum.
Indian ] Ophthalmol. 2004;52:57-8.

Bhende M, Biswas J, Gopal L. Ultrasound
biomicroscopy in the diagnosis and
management of intraocular gnathostomiasis.
Am ] Ophthalmol. 2005;141:140-2.
Preechawat P, Wongwatthana P, Poonyathalang
A, Chusattayanond A. Orbital apex syndrome
from gnathostomiasis. ] Neuro-ophthalmol.
2006;26:184-6.

Rahman MM, Moula MR. Gnathostomiasis: a
rare nematode infection. Mymensingh Med J.
2006;15:105-7.

Chuenkongkaew W, Chirapapaisan N,
Hongyok T, Yoolek A. Isolated optic neuritis
from an identified Gnathostoma spinigerum.
Eur J Ophthalmol. 2007;17:130-2.
Bhattacharjee H, Das D, Medhi J. Intravitreal
gnathostomiasis and review of literature.
Retina. (Philadelphia, Pa.), 2007;27:67-73.
Barua P, Hazarika NK, Barua N, Barua
CK, Choudhury,B. Gnathostomiasis of the
anterior chamber. Indian J] Med Microbiol.
2007;25:276-8.

Pipitsangjan P. Intracameral gnathostomiasis.
Thai J] Ophthalmol. 2008;22:127-31. [Thai,
English abstract]

Tiwari S, Chayani N, Rautaraya B. Intraocular
Gnathostoma spinigerum: a case report. Case J.
2009;2:9370.

Grobusch MP, Bergmann F, Teichmann D,
Klein E. Cutaneous gnathostomiasis in a
woman from Bangladesh. Int J Infect Dis.
2000;4:51-4.

85



Ocular Gnathostomiasis: A Comprehensive Review

70.

71.

72.

73.

86

Samarasinghe S, Perera BJC, Ratnasena BGN.
First two cases of gnathostomiasis in Sri Lanka.
Ceylon Med J. 2002;47:96-7.

Daengsvang S. A monograph on the genus
Gnathostoma and gnathostomiasis in Thailand.
Tokyo: Southeast Asian Medical Information
Center (SEAMIC), International Medical
Foundation of Japan; 1980.

Moore DAJ, McCroddan ], Dekumyoy P,
Chiodini PL. Gnathostomiasis: An emerging
imported disease. Emerg Infect Dis. 2003;9:
647-50.

Rojekittikhun W. On the biology of
Gnathostoma spinigerum. ] Trop Med Parasitol

THE JOURNAL OF TROPICAL MEDICINE AND PARASITOLOGY

74.

73.

76.

2002;25:91-8.

Ament CS, Young LH. Ocular manifestations
of heminthic infections: Onchocerciasis,
cysticercosis, toxocariasis, and diffuse unilateral
subacute neuroretinitis. Int Ophthalmol Clin.
2006;46:1-10.

Sawanyawisuth K, Kitthaweesin K, Limpawattana
P, Intapan PM, Tiamkao S, Jitpimolmard S, et
al. Intraocular angiostrongyliasis: clinical
findings, treatments and outcomes. Trans R
Soc Trop Med Hyg. 2007;101:497-501.

Klotz SA, Penn CC, Negvesky GJ, Butrus SI.
Fungal and parasitic infections of the eye. Clin
Microbiol Rev. 2000;13:662-85.

Vol 33 (No. 2) December 2010





