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Abstract

Purpose: Parasitic diseases can involve central nervous system presenting with various manifestation. 
However, parasitic infection of pituitary is very rare, unexpected and can be missed diagnosis with tumor. 
Organisms, clinical features and diagnostic method of parasitic infection in sella turcica were described in 
this review.  

Methods: Case reports or case series from MEDLINE, PubMed, and Scopus updated to June 2016 were 
searched. Only full text papers from original publication which allows data abstraction on clinical, laboratory 
and neuroimaging fi ndings of intrasellar parasitic infection were included. 

Results: Out of 28 adult patients and 6 children, neurocysticercosis, toxoplasmosis, malaria, hydatid 
disease and amebiasis have been reported with pituitary involvement. All pediatric cases were involved in 
congenital toxoplasmosis. For adults, the two most frequent symptoms were headache (86%) and visual 
symptoms (61%). Sixty-eight percent of adults had hormonal disturbance which panhypopituitarism and 
hyperprolactinemia were most common. The majority of the cases had a defi nitive diagnosis of infection 
from indentifying parasitic organism from pathology except all cases of congenital toxoplasmosis, malaria 
and 4 cases of cysticercosis which diagnosis was established on the basis of neuroimaging fi ndings and 
immune diagnosis tests.

Conclusions: History of risk for exposure and clinical manifestations of headache, visual disturbance, 
endocrine disturbance and eosinophilia are initial clues that lead to diagnosis of parasitic pituitary infection. 
In addition, hormonal dysfunction should be carefully evaluated. Defi nite diagnosis requiring parasitic 
identifi cation is occasionally invasive. Immunodiagnosis or molecular diagnosis with neuroimaging can be 
applied to achieve the correct diagnosis.
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Introduction

Parasitic diseases have worldwide distribution with 
increased prevalence in areas of poor sanitation. In nonendemic 
areas, cases also occur because of an increase in international 
travel and host immunosuppression caused by HIV infection 
or immunosuppressive therapy. Despite less common than 
bacterial or viral infection, parasitic infection of central nervous 
system (CNS) can be fatal if undetected. Especially, parasitic 
infection of pituitary gland is very rare and unexpected. It can 
be diffi cult to make a correct diagnosis which can lead to delay 
in treatment and be associated with the risk of life-threatening 
conditions. Although many reviews have been published about 
parasitic infection of the brain, parasitic infection in sella 
turcica area has received little attention. In this review, we bring 
parasitic infection of pituitary gland to light, emphasizing on 
clinical features, signifi cance and diagnosis of this entity.

Methods

A literature search of case reports or case series of patients 

with parasitic infection of pituitary was performed using 

the electronic database of MEDLINE, PubMed, and Scopus. 

The search was updated to June 2016. The keywords used in 

the literature were the combinations of name of organism 

or parasitic diseases such as toxoplasma/toxoplasmosis, 

cysticercosis/neurocysticercosis and words associated with 

pituitary gland such as‘‘sellar’’, ‘‘intrasellar’’, ‘‘hypophysis’’, 

‘‘hypohyseal’’, and ‘‘pituitary’’. Full articles written in English 

and relevant to the topic were included in this review. We 

included the original publication which allows data abstraction 

on clinical, laboratory and neuroimaging fi ndings whether 

intrasellar parasitic infection occurred as the only presentation 

of the disease or as the part of a more disseminated infection. 
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Results

We assessed information of 23 full-text papers (24 case 
reports and 3 case series). The total 34 patients were analyzed 
and information was included in this review [1-24].

Demographic data

For infection in 28 adults, patient age ranged in age 
from 18 to 81 years (median 42 years); 13(46%) of patients 
were male. For infection of children, 6 cases of congenital 
toxoplasmosis were included; patient age ranged from at birth 
to 1 year (median 2 months); 4(67%) of patients were male. 
The patients were reported from the USA, Mexico, Germany, 
Turkey, China, Colombia, India, Thailand, Korea, Belgium, 
Switzerland, Greece and Saudi Arabia. 

Parasitology

Out of 28 adult patients and 6 children, twenty patients 
were infected with Taenia solium presenting with intrasellar 
neurocysticercosis. Ten of patients were infected with 
Toxoplasma gondii (6) cases involved with congenital 
toxoplasmosis and 3 cases associated with pituitary adenoma 
and the other case presenting as complication from HIV 
infection). Two of patients had cerebral malaria. The others 
were one case of pituitary amebiasis and one case of pituitary 
hydatid disease. Life cycles, route of transmission, and frequent 
clinical presentation of each parasitic organism are presented 
in Table 1.

Clinical presentation

In adult group, headache was the most common presenting 
symptom (64%) and the most common symptom (86%). 
Second most common symptom was ophthalmological 

disturbance (61%) defi ned by decrease visual acuity, visual fi eld 
defect (bitemporal hemianopia and superior hemianopsia) and 
bilateral exophthalmos. Endocrine abnormalities were noted in 
19 patients (68%) including 7 with panhypopituitarism (1with 
co-existing diabetes insipidus), 7 with hyperprolactinemia, 2 
with isolated diabetes insipidus, 3with partial hypopituitarism 
(isolate hypothyroidism, isolate adrenal insuffi ciency with 
diabetes insipidus and one not classifi ed).  Other symptoms 
included seizure, fever, nausea and focal neurological 
symptoms. Fever was present in 2 patients (7%) who both had 
malarial infection.

From 6 pediatric cases of congenital toxoplasmosis, sepsis-
like symptoms and seizure are common (50%). Other symp-
toms included microcephaly, hydrocephalus and polyuria. En-
docrine abnormalities included 2 cases with isolated diabetes 
insipidus, four with panhypopituitarism (2 cases with co-ex-
isting diabetes insipidus and one with precocious puberty dur-
ing follow-up visits). The most common endocrine disturbance 
was diabetes insipidus (67%).

Diagnosis

The majority of the patients have a defi nitive diagnosis of 

infection from identifying parasitic organism from pathology 

except all cases of congenital toxoplasmosis, malaria and 4 

cases of cysticercosis which diagnosis was established on 

the basis of neuroimaging fi ndings and immune diagnosis 

tests. Duration from onset of symptoms to diagnosis varied 

from each parasitic disease. Acute to subacute onset included 

amebiasis, malaria (1 week) and toxoplasmosis in HIV person 

(3 weeks). Chronic onset included cysticercosis (4 months), 

hydatid cyst (7 months) and toxoplasmosis with pituitary 

adenoma (3.5years).  

Table 1: Life cycles, routes of transmission, and frequent clinical presentations of each parasitic organism.

Parasite Geographical 
Distribution

Defi nitive 
host Intermediate host Transmission Disease Clinical manifestation

Taenia solium Worldwide Humans Swine

Ingestion of 
cysticercus 
cellulosae

Taeniasis Gastrointestinal symptoms

Ingestion of eggs Cysticercosis Seizures, headache, focal neurologic defi cits, altered 
cognition, and psychiatric disease

Toxoplasma 
gondii

Worldwide Cat Humans, animals

Ingestion of 
tachyzoites or 

oocysts

Primary infection in 
the immunocompetent 

person
Asymptomatic, lymphadenopathy syndrome

Placenta Congenital 
toxoplasmosis

Hydrocephaly, microcephaly, mental retardation, 
seizures, visual defects

Reactivation from 
latent infection

Disease in the 
immunocompromised 

person

Encephalitis, brain abscess, chorioretinitis and 
pneumonitis

Plasmodium spp. Subtropics and 
tropics Humans Mosquito 

(Anopheles species) Anopheles bite Malaria Recurrent fever, shaking chills, sweats, headache, 
myalgia, vomiting, splenomegaly

Echinococcosis 
spp.

Sheep-raising 
and hunting 

areas
Dogs, cats Humans, sheep Ingestion of eggs Hydatid disease

Abdominal or chest pain, biliary obstruction, 
cholangitis, cough, chest pain, dyspnea and 

hemoptysis,  severe allergic reaction,

Entamoeba 
histolytica 

Worldwide, 
especially tropics Humans

None, survive 
encysted in 
environment

Ingestion of viable 
cysts

Intestinal amebiasis Asymptomatic,  amoebic dysentery, colitis

Hepatic abscess and 
extraintestinal disease

Liver abscess, cerebral amebiasis
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Discussion

Neurocysticercosis

Taenia solium is the most common parasite which involves 
sella turcica causing neurocysticercosis. Over 50 million 
people around the world are estimated to have cysticercosis 
infection, although estimates are probably low since many 
infections are subclinical. Central and South America, sub-
Saharan Africa, India, and Asia are endemic areas for T. solium 
[25]. Neurocysticercosis is divided into parenchymal and 
extraparenchymal forms. Extraparenchymal forms include 
intraventricular, subarachnoid space of brain and spinal and 
intraocular. However, sellar involvement is rare. Defi nite 
diagnosis can be diffi cult without the presence of parasite (see 
the absolute criteria below). Therefore, diagnostic criteria using 
clinical presentation, radiographic studies, serologic tests, and 
exposure history was delineated by a consensus conference 
(Figure 1) [26].

The characteristic imaging of neurocysticercosis includes 
cystic lesions with or without eccentric scolex which can be 
associated with perilesional edema and enhancing lesion 
depending on the stages.  One or more nodular calcifi cations 
can be seen (Figure 2). Parenchymal cysticerci are usually 
round and 10–20 mm in diameter. In contrast, cystic lesions 
in the subarachnoid space are larger and various in size as 
there is no limiting parenchymal tissue in these sites [27]. The 
form of subarachnoid neurocysticercosis has distinguishing 
characteristic of grape-liked clusters of cysts in the cisterns 
called “racemosecysticercus”. This is a proliferating form of 
larval tapeworm containing multiple interconnected cysts of 
different sizes without scolices [28]. Racemosecysticercosis 
occurs primarily in parts of the nervous system where the 
parasite is not closely enclosed by host tissues, such as the 
cisterns at the base of the brain including suprasellar cistern 
which may extend into the sella turcica [2,8]. Diagnosis is more 
challenging when the sellarcysticerci are the sole manifestation 
of the disease and no densities within the cysts that indicated 
the presence of scolices. In our review, nearly 50% of lesions 
confi ned to the sellar region which should be differentiated 

from other causes of cystic lesions such as craniopharyngioma, 
cystic pituitary adenoma, arachnoid cyst, Rathke’s cleft 
cyst, epidermoid cyst and hydatid cyst. Extrasellar fi nding 
such as subarachnoid cysticercosis involving the basal CSF 
cisterns (associated or not with hydrocephalus) and the brain 
parenchymal cysts may facilitate diagnosis. Specifi c antibodies 
to cysticerci were included in criteria. An immunoblot assay 
using lentil lectin purifi ed glycoproteins is 98% sensitive and 
100% specifi c [29]. However, patients with single intracranial 
lesions or with calcifi cations may be seronegative [30]. With 
this assay, it is 10% more sensitive using serum than for CSF 
specimens. On the other hand, enzyme-linked immunosorbent 
assays for CSF, not serum, are reliable and interpretation 
should be done with caution due to high false-positive and 
false-negative rates [31].

Toxoplasmosis 

Interestingly, toxoplasmosis has been incidentally found 
in 3 patients diagnosed with prolactinoma presenting with 
amenorrhea and MRI suggestive of pituitary adenomas [13,16]. 
Due to the recurrent of pituitary adenoma after surgery and 
inadequate response to dopamine agonist therapy; surgical 
removal of tumor was needed. The presence of toxoplasma 
bradycyst was revealed in all cases, 2 of them had prolactin 
producing adenoma and one with nonfunctioning adenoma.  
It seems this is a coincidental toxoplasmosis of pituitary and 
pituitary adenoma, which was detected at the time of the 
surgery; the prevalence of pseudocyst of toxoplasmosis in 
normal pituitary or microadenoma is unknown.  

Approximately 25 to 30% of the world’s human population 
is infected by Toxoplasma gondii [32]. Europe, Central America, 
Brazil, and Central Africa are the areas which the highest rates 
of infection with T. gondii have been reported [33]. T.gondii 
infection presents a wide range of clinical manifestation. 
In congenital form, majority of cases are asymptomatic. 
However, acute manifestations may occur as nonspecifi c 
septic-like features with fever, anemia, jaundice, seizure 
and hydrocephalus. Occasionally, few infants have late 
presentation with neurologic symptoms such as sensory-

 
1. Absolute criteria 

a. Demonstration of cysticerci by microscopic examination of brain or spinal cord biopsy  
b. Funduscopic examination showing the parasite in the eye  
c. Cystic lesions with a characteristic scolex from neuroimaging study 

2. Major criteria 
a. Neuroimaging findings suggestive of neurocysticercosis 
b. Serum enzyme-linked immunoelectrotransfer blot assay showing antibody to T.solium glycoprotein antigen 
c. Spontaneous resolution of small intracranial cystic lesions or resolution after therapy with albendazole or praziquantel 

3. Minor criteria 
a. Neuroimaging studies showing  lesions compatible with neurocysticercosis 
b. Clinical manifestations compatible with neurocysticercosis 
c. Enzyme-linked immunosorbent assay from cerebrospinal fluid(CSF) demonstrating antibodies to cysticerci or cysticercal antigen  
d. Evidence of cysticercosis outside the central nervous system  

4. Epidemiologic criteria 
a. Residence in an endemic area of cysticercosis 
b. Frequent travel to an endemic area of cysticercosis 
c. Household contact with an individual infected with T.solium 

 
Diagnosis is confirmed by either one absolute criterion or a fulfillment of two major criteria, one minor criterion, and one epidemiologic criterion. A 
probable diagnosis is supported by either combination of (1) one major criterion plus two minor criteria; (2) one major criterion plus one minor criterion 
plus one epidemiologic criterion; or (3) three minor criteria plus one epidemiologic criterion. 

Figure 1: Diagnostic Criteria for Human Cysticercosis [26].
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neural deafness, microcephaly and developmental delay [34]. 
Differential diagnosis includes other intrauterine infections 
that have similar manifestation in the newborn such as 
rubella, cytomegalovirus, syphilis and congenital lymphocytic 
choriomeningitis virus syndrome and Zika virus [35,36]. 
Computed Tomography (CT) without contrast is preferred 
because it is fast, less expensive and can be done without 
sedation. Intracranial calcifi cations scattered all over the brain, 
hydrocephalus and cortical atrophy are characteristic fi ndings. 
Usually, serologic testing has become the routine method of 
diagnosis.  For accurate diagnosis, testing of blood sample 
from both the infant and the mother is required. Results 
from mother typically have positive Toxoplasma IgG and IgM 
antibody. For diagnosis of newborn, presence of Toxoplasmic 
IgM is diagnostic [37]. When IgM titers are negative or 
unequivocal, IgA and IgE ELISA should be performed [38,39]. 
Serial serologic testing during the fi rst year of life is required 
for diagnosis when the initial results are equivocal. T. gondii 
polymerase chain reaction (PCR) on amniotic fl uid and infant 
CSF are also useful for diagnosis in the case with characteristic 
clinical fi ndings (chorioretinitis, intracranial calcifi cation and/
or hydrocephalus) [40]. In this review, diabetes insipidus is 
the most common endocrine (67%). Therefore, polyuria in 
the background of congenital toxoplasmosis raises concern of 
pituitary involvement. 

Reactivation of toxoplasmosis commonly seen in HIV-
infected person and other immunocompromised conditions 
is another manifestation presenting with encephalopathy. 
For HIV-infected patients , a presumptive diagnosis can be 
made if the patient has a CD4 count <100 cells/microL, has not 
been receiving proper prophylaxis to prevent toxoplasmosis 
and has all of the following:1) compatible clinical syndrome: 
fever, headache, focal neurologic defi cits, seizures, confusion 
and mental status change 2) positive T. gondii IgG antibody 
3) Brain imaging (preferably magnetic resonance imaging) 
that demonstrates a typical radiographic appearance (e.g., 
single or multiple ring-enhancing lesions (<2 cm) with the 

basal ganglia and cortico-medullary junction most commonly 
involved) Toxoplasma encephalitis can be diagnosed with a 90 
percent probability with the presence of these criteria [41,42].  
CSF analysis for T. gondii PCR should also be performed to 
establish the diagnosis, when the patient is safe to undergo 
lumbar puncture, due to high specifi city (96 to 100%) [43,44]. 
Moreover, CSF analysis can suggest alternative diagnoses 
such as primary CNS lymphoma (Epstein-Barr virus positive), 
progressive multifocal leukoencephalopathy (JC virus 
positive), mycobacterial infection ( culture for mycobacterial 
positive), cryptococcosis (cryptococcal antigen positive) 
and bacterial abscess [45], Also, a therapeutic trial of anti - 
Toxoplasma medications (pyrimethamine plus sulfadiazine or 
clindamycin) is frequently used to assess the diagnosis. If 
patients fail to respond or have lymphoma, clinical signs and 
symptoms worsen by day 7. These patients require brain biopsy 
by a stereotactic CT-guided method with or without a change 
in therapy.

Malaria

In general, up to 21% of severe Plasmodium falciparum 
infections are complicated with polyuria. However, about 
66% of polyuria cases has central diabetes insipidus (DI) 
after laboratory investigation [46]. Other 2 case reports 
showing cerebral malaria with documented central DI [20,21].  
Pathogenesis of DI in cerebral malaria could have been a 
result of obstruction of neurohypophyseal microvasculature 
by the malarial parasites. With treatment of the parasitemia, 
the microvascular obstruction gradually resolves and hence 
the requirement of desmopressin is temporary. In addition, 
severe falciparum malaria is associated with secondary adrenal 
insuffi ciency. Blunted ACTH response to CRH stimulation 
was found in patients with severe malaria. This may refl ect 
impairment of corticotroph function due to parasitic 
erythrocyte sequestration in hypothalamic-pituitary portal 
system or somatostatin-like peptide produced by parasite [47].

Malaria prevails throughout most of the tropical regions 
of the world, with P. falciparum causing the largest burden of 
disease predominating in Africa, New Guinea, and Hispaniola 
(Haiti and the Dominican Republic) [48]. One of the pictures of 
severe P. falciparum infection is cerebral malaria. Malaria should 
be suspected in the setting of fever and history of exposure to 
endemic area (residence in or travel to an area where malaria 
is endemic) [49]. Clinical tools for parasite-based diagnosis 
include microscopy (visualization of parasites in stained blood 
smears) and rapid diagnostic tests (RDTs; which detect antigen 
or antibody).  Detection of parasites on Giemsa-stained blood 
smears by light microscopy is the standard tool for diagnosis 
of malaria [50]. However, microscopy cannot reliably detect 
very low parasitemia (<5 to 10 parasites/mcL) or cases where 
the majority of the parasite biomass is sequestered (e.g., in the 
case of placental sequestration during pregnancy) [51]. RDTs 
should be used if microscopy is not readily available due to 
their accuracy and ease of use. RDTs usually detect Plasmodium 
antigens including histidine-rich protein 2 (HRP2), 
Plasmodium lactate dehydrogenase (pLDH), and aldolase. The 
approach to RDT selection for Plasmodium species depends 

Figure 2: Magnetic resonance imaging(MRI) scan of the brain shows a 0.3-
cm cystic lesion at right parietal lobe, exhibiting low signal intensity in T1WI with 
perilesional edema, representing colloidal vesicular stage of neurocysticercosis.
(a) Noncontrastmulti-detector computed tomography(MDCT) scan of the brain 
shows multiple tiny calcifi ed lesions scattered in bilateral cerebral hemispheres 
representing nodular calcifi ed stage of neurocysticercosis. (b) should be before 
period(.). A 26 year old female Thai (a), and a 65 year old male Thai (b) presented 
with generalized tonic clonic seizure underwent neuroimaging and had positive 
result of serum immunoblot assay for T.solium.).
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on the epidemiology of infection and goals for control in the 
region where the test is used [52]. Molecular techniques for 
detection of genetic material are limited to research settings. 

Hydatid disease

Cystic echinococcosis is a disease caused by tapeworm 
Ecchinococcus granulosus infection. These infections are prevalent 
in most areas where livestock is raised in association with 
dogs. These parasites are found on all continents which areas 
of high prevalence include China, central Asia, the Middle East, 
the Mediterranean region, eastern Africa, and parts of South 
America [53]. Echinococcal cysts enlarge slowly and patient 
is usually asymptomatic. Their expanding size and space-
occupying effect in an involved organ elicit symptoms. The 
liver and the lungs are the most common sites of these cysts.  
Common symptoms are right upper quadrant pain, nausea, and 
vomiting in liver involvement or cough, chest pain, dyspnea 
and hemoptysis in lung involvement [54]. Cerebral cysts are 
approximately present in 2–3% of all cases. Headache is the 
most common presenting symptom of cerebral hydatid cysts 
(70–75%), followed by weakness in the extremities. Other 
symptoms are epilepsy, mental changes, skull deformities and, 
more rarely, dyskinetic phenomena [55]. Complication includes 
cyst rupture presenting with fever and acute hypersensitivity 
reactions, including anaphylaxis.

For untreated and uncomplicated hydrated brain lesion, 
MRI brain usually reveals well-defi ned large, non-enhancing 
cystic lesion with no perilesional edema. [56]. the cyst may 
be single or multiple and may or may not show septation. 
Calcifi cations are rare and occur in less than 1 % [57]. However, 
the pathognomonic fi nding, daughter cysts within the larger 

cyst is rare [58]. Infection can complicate the cysts which may 
turn to have a multilocular appearance with septations with 
perilesional edema. Infected cysts resemble gliomatous tumors, 
but gliomas usually have thick and nodular enhancing walls 
[59]. Serology is both useful for diagnosis and for follow-up after 
treatment [60,61]. Antibody detection is more sensitive than 
antigen detection for diagnosis of E. granulosus. The methods 
most frequently employed for initial screening tests are ELISA, 
most sensitive and specifi c of the available assays, and indirect 
hemagglutination (IHA). These tests use crude antigens 
such as hydatid fl uid or protoscolex extracts. Confi rmatory 
tests using specifi c antigens can then be performed, such as 
immunoelectrophoresis and immunoblotting [62].

Amoebic disease

Amoebic disease is a result of Entamoeba histolytica infection. 
The disease is 7 to 10 times more common among adult men, 
generally seen in migrants from and long-term travelers to 
endemic areas including India, Africa, Mexico, and parts of 
Central and South America [63,64]. Worldwide, approximately 
50 million people develop colitis or extraintestinal disease, 
with over 100,000 deaths annually [65]. Extraintestinal 
manifestations include amebic liver abscess and other more 
rare manifestations such as liver, pulmonary, cardiac, or 
brain involvement. Cerebral amebiasis results from with 
hematogenous spread of infection. Abrupt onset of symptoms 
such as meningeal signs, facial nerve palsy, motor paralysis, 
and seizure and rapid progression to death if untreated is 
characteristic [66]. There is no pathognomonic fi nding on 
CT scan.  Irregular foci without a capsule or surrounding 
enhancement, however, are suggestive [67]. Serology is helpful 
for diagnosis in amebiasis involving the brain especially cases 

Table 2:  Methods of diagnosis and medication for treatment.
Parasite Disease Suggested diagnostic 

method
Parasitological method Other serologic 

methods and molecular 
diagnosis

Medication for  treatment

Taeniasolium
[69,70] Neurocysticercosis Serum EITB, CSF ELISA

Recognize cysticercus 
cellulosae in CNS

Complement fi xation, 
IHA

Active lesions*:  albendazole, 
praziquantel plus corticosteroid 
Inactive lesion**: No treatment 

Toxoplasma gondii
[71-73]

Congenital 
toxoplasmosis

Maternal and infant serum 
ELISA or ISAGA

Recognize trophozoite or cyst 
in tissue biopsy (brain, eye) 
and CSF, animal inoculation

The Sabin-Feldman 
dye test, IHA, IIF, avidity 

testing and PCR

Pyrimethamine plus sulfadiazine 
or atovaquone or clarithromycin or 

dapsone, clindamycin, trimethoprim-
sulfamethoxazole

Reactivation of 
infection in the 

immunocompromised 
host

 Serum ELISA

Plasmodim falciparum 
[49,74]

Malaria
Microscopic examination 

± rapid diagnosis tests 
(immunochromatography) 

Microscopic examination of 
thick and thin blood smears

ELISA, IFA, IHA and PCR

Quinine, quinidine, 
mefl oquine,atovaquone-proguanil, 

doxycycline, artemisinins , fansidar, 
pyronaridine

Echinococcosis spp.
[75,76]

Hydatid disease Serum ELISA
Recognize hydatid cyst in liver 

and other organs

IHA, 
immunoelectrophoresis, 

immunoblotting, EIA
Albendazole or mebendazole

Enatmoeba Histolytica 
[77,78]

Amebiasis brain 
abscess

Serum ELISA
Recognize trophozoite or cyst 

in feces, or liver

EIA, IHA, latex 
agglutination, 

immunoelectrophoresis, 
CIE

and PCR 

Metronidazole or tinidazole 
plus luminal agent (iodoquinol, 

paromomycin, diloxanidefuroate)

EITB: enzyme-linked immunotransferblot assay, ELISA: enzyme-linked immunosorbent assay, IHA: indirect hemagglutination assay, ISAGA: immunosorbent agglutination 
assay, IIF: indirect immunofl uorescence, IFA: Immunofl uorescent antibody test, EIA: enzyme immunoassay, CIE: counterimmunoelectrophoresis, CNS: central nervous 
system, CSF: cerebrospinal fl uid
*Active lesion: vesicular stage, colloidal vesicular stage and granular nodular stage 
**Inactive lesion: nodular calcifi ed stage
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with liver abscess. Enzyme-linked immunosorbent assays 
or agar gel diffusion assays positive result with appropriate 
clinical syndrome suggests active disease. Sensitivity of 
enzyme immunoassays (EIA) for E. histolytica is approximately 
95% in patients with extraintestinal amebiasis, 70% in 
patients with active intestinal infections, and 10% in patients 
with asymptomatic intestinal E. histolytica infections [68]. 
Interpretation of indirect hemagglutination test should be 
aware because it may remain positive for as long as 10 years. In 
addition, PCR of brain abscess aspirate or CSF is adjunctive for 
diagnosis [66]. The defi nitive diagnosis of amebic colitis is made 
by the demonstration of E.histolytica trophozoites ingesting red 
blood cell. However, most cases have not been microscopically 
observed in cerebral amebiasis. At least three fresh stool 
specimens should be collected because trophozoites are killed 
rapidly by water, drying, or barium. For circumstances in which 
amebic brain abscess is suspected based on epidemiology, 
clinical manifestations, and radiographic fi ndings, treatment 
(metronidazole) should be started immediately. Surgical 
intervention for decompression and tissue biopsy may be 
required.

Conclusion

History of risk for exposure and clinical manifestations 
of headache, visual disturbance, endocrine disturbance and 
eosinophilia are initial clues that lead to diagnosis of parasitic 
pituitary infection. Further investigation should include 
visual evaluation, hormonal evaluation for hypopituitarism 
and neuroimaging. Attention should be given to correcting 
endocrine defi ciencies in particular adrenal insuffi ciency and 
diabetes insipidus which is more prevalent in cases of severe 
malaria.  Although identifi cation of the causative parasite is 
diffi cult, immunodiagnostics and molecular diagnosis can be 
applied to achieve the correct diagnosis. Neuroimaging plays an 
important role to differentiate diagnosis, while serological and 
molecular tests can confi rm the diagnosis. Treatment of these 
parasitic diseases is complex, involving surgery, and different 
modalities based on each parasitic organism. In addition, drug 
resistance is reported worldwide. In Table 2, we summarized 
the parasitological and serological methods for the diagnosis 
of associated parasitic infection and commonly used drugs 
for treatment of these infections in non tropical area help of 
tropical medicine and infectious-disease specialist is crucial 
for correct diagnosis and management.
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