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Non-traumatic subarachnoid hemorrhage (SAH) is a serious 
neurological condition causing very severe headache and with 
a mortality rate that may be as high as 60% [1]. In 41-82.5% 
of cases, cerebral aneurysm is the cause of SAH [2-4]. However, 
the cause cannot be determined in about half of all SAH pa-
tients. Gnathostoma spinigerum, a nematode, is endemic in 
Thailand and Japan [5]. Infection in humans is caused by con-
suming raw or uncooked infected meats of intermediate host 
fish or other paratenic hosts such as the snake and poultry. The 
majority of gnathostomiasis patients present with cutaneous 
lesions such as mobile nodular erythema or serpigenous erup-
tion. Involvement of the eyes [6] and central nervous system 
(CNS) [7] has also been sporadically reported. 

In particular, CNS involvement is almost exclusively report-
ed from Thailand. Gnathostoma spinigerum is one possible cause 

of SAH in Thailand [8], but clinical data on the frequency of 
gnathostomiasis in SAH patients is still limited even in areas 
where gnathostomiasis is endemic. The diagnosis of neurog-
nathostomiasis by detection of G. spinigerum larva is extremely 
rare [9]. It is, therefore, worthwhile to use immunoblot analy-
ses to diagnose neurognathostomiasis. In this study, we exam-
ined anti-G. spinigerum antibody-positive rate in sera of non-
traumatic SAH patients in Thailand to elucidate the significance 
of G. spinigerum infection as a cause of SAH.

We enrolled non-traumatic SAH patients diagnosed at the 
Srinagarind Hospital, Khon Kaen University, Khon Kaen, Thai-
land between January 2011 and January 2013. SAH was verified 
by non-contrast CT or MR imaging of the brain.

The inclusion criteria included non-traumatic SAH patients 
for whom 1) results of CT brain imaging (Fig. 1) or MR imag-
ing of the brain were available, 2) results of CT angiography 
(CTA) or MR angiography (MRA) or 3-dimensional digital 
subtraction cerebral angiography (DSA) were available (Fig. 2) 
to identify any intracranial aneurysm that might be present 
(Fig. 3), and 3) results of immunoblot analysis for antibodies 
against 21-or 24-kDa antigen band of G. spinigerum were avail-
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Abstract: Gnathostoma spinigerum can cause subarachnoid hemorrhage (SAH). The detection of specific antibodies in 
serum against G. spinigerum antigen is helpful for diagnosis of neurognathostomiasis. There is limited data on the frequen-
cy of G. spinigerum infection in non-traumatic SAH. A series of patients diagnosed as non-traumatic SAH at the Srinagarind 
Hospital, Khon Kaen University, Thailand between January 2011 and January 2013 were studied. CT or MR imaging of 
the brain was used for diagnosis of SAH. Patients were categorized as aneurysmal subarachnoid hemorrhage (A-SAH) or 
non-aneurysmal subarachnoid hemorrhage (NA-SAH) according to the results of cerebral angiograms. The presence of 
specific antibodies in serum against 21- or 24-kDa G. spinigerum antigen was determined using the immunoblot technique. 
The detection rate of antibodies was compared between the 2 groups. Of the 118 non-traumatic SAH patients for whom 
cerebral angiogram and immunoblot data were available, 80 (67.8%) patients had A-SAH, whereas 38 (32.2%) had NA-
SAH. Overall, 23.7% were positive for specific antibodies against 21- and /or 24-kDa G. spinigerum antigen. No significant 
differences were found in the positive rate of specific antibodies against G. spinigerum in both groups (P-value=0.350). 
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able. The sensitivity and specificity of immunoblot analysis 
were 83.3-91.7% and 100%, respectively [10].

All eligible patients were categorized into 2 groups; aneurys-
mal SAH (A-SAH) and non-aneurysmal SAH (NA-SAH). The 
former group included those SAH patients with intracranial 
aneurysm detected by CTA and/or MRA and/or DSA. The tech-
nique and procedures of DSA have been described elsewhere 
[11]. Patients with no abnormal cerebral vessels according to 
DSA were included in the NA-SAH group. Sera of members of 
both groups were examined for the presence of anti-G. spinige-

rum antibody and levels of seropositivity compared between 
the groups. The study protocol was approved by the Khon Kaen 
University Ethics Committee for Human Research (HE551056).

During the study period, 118 patients met the criteria. The 
antibody positive rate in A-SAH group was 26.2% (21/80) and 
that of NA-SAH group was 18.4% (7/38). Although the anti-
body-positive rate of A-SAH group was somewhat higher than 
in NA-SAH group, there was no statistically significant differ-
ence between them (P=0.350). Also, there was no significant 
difference in age and gender among 4 groups, namely, anti-
body-positive and negative SAH and antibody-positive and 
negative NA-SAH groups (Table 1).

In this study, an overall antibody-positive rate in non-trau-
matic SAH was 23.7%, but the antibody-positive rate between 
A-SAH and NA-SAH groups was not significantly different from 
each other, suggesting that G. spinigerum infection is a risk fac-
tor for SAH but not associated with particular background sta-
tus of SAH. The samples were selected not just from suspected 
gnathostomiasis patients but also from overall SAH patients. 
This is the seroprevalence value of Gnathostoma antibodies in 
SAH patients in Thailand. Since the sample size of this study is 
too small, further accumulation of the samples is necessary to 
draw any solid conclusion. Gnathostomiasis patients with neu-
rological manifestations do not always have cutaneous inter-
mittent migratory swelling or radicular pain [7,12-14]. There-
fore, physicians working in gnathostomiasis endemic areas 

Fig. 3. Three-dimensional digital subtraction cerebral angiography 
(DSA), lateral view of internal carotid artery and anterior cerebral 
artery showing subarachnoid hemorrhage from aneurysm at an-
terior communicating artery.

Fig. 2. Three-dimensional digital subtraction cerebral angiography 
(DSA) showing the normal posterior circulation artery, vertebral 
artery, basilar artery, posterior cerebral artery, and superior cere-
bellar artery.

Aneurysm

Fig. 1. Non-contrast CT axial view showing hyperdense area of 
subarachnoid hemorrhage (SAH) along the interhemispheric fis-
sure.

SAH
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should aware that gnathostomiasis can be a cause of SAH. In 
this study, IgG antibody detection using immunoblotting was 
employed to detect G. spinigerum infection, so that there is a 
risk of surpassing antibody-negative or IgM-antibody positive 
acute stage cases. However, this possibility is rather unlikely 
because most of neurognathostomiasis patients in Thailand 
have infections for years before development of neurological 
complications [7]. 

In conclusion, the detection rate of G. spinigerum antibodies 
in non-traumatic SAH was 23.7%. The rate was somewhat 
higher in A-SAH than in NA-SAH group. Other history find-
ings should be included for supportive evaluation. Whether 
such a detection rate is seen in other countries or in other dis-
eases should be clarified in a comparative study.
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Table 1. Characteristics of non-traumatic subarachnoid hemorrhage (SAH) patients who were seropositive or seronegative for specific 
antibodies against Gnathostoma spinigerum by immunoblotting

Variables
Aneurysmal SAH  

antibody (+) N=21 (26.2%)
Aneurysmal SAH  

antibody (-) N=59 (73.8%)
Non-aneurysmal SAH  

antibody (+) N=7 (18.4%)
Non-aneurysmal SAH  

antibody (-) N=31 (81.6%)
P-value

Mean (SD) age, years 55.0 (8.6) 53.1 (14.0) 49.3 (11.2) 54.4 (13.3) 0.744a

Male gender 13 (61.9) 23 (39.0) 4 (57.1) 15 (48.4) 0.293b

aBy one-way ANOVA. bBy Fisher’s Exact test.




