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' Abstract |

odernized urban life style has changed patterns of parasitic infections in Korea. Parasitic

diseases caused by soil-transmitted helminths and water-borne protozoans has signi-
ficantly decreased, while imported parasitic diseases, zoonosis, and opportunistic infections are
being increasingly recognized. Tissue-invading helminthiases also invoked formidable health
problems, which had been neglected due to the difficult clinical diagnosis and slow progression.
However, the diseases are associated with chronic morbidity and severe mortality. A variety of
helminths invade the human tissue. With an exception of few entities (i.e., schistosomiasis,
clonorchiasis, and paragonimiasis), most of tissue-invading helminths are associated with
larvae/juveniles but not with adults. Larval infections might be more serious, since the larvae may
migrate throughout the whole body, after which they lodge in critical foci in the brain, eye, liver, or
elsewhere or may grow into large masses exerting space-occupying effects (i.e., cysticercosis,
sparganosis, and hydatidosis). When the parasites invade the tissue, IgE levels are modulated
by several effector molecules including interleukin (IL)-4, IL-6, interferon-y and other cytokines
secreted by different Th-cell subsets. Immediate-type hypersensitivity is related to huge
production of Th2-type cytokines, mast cells, eosinophils, and IgE. These immune interactions
elicit cellular responses, culminating in immunophysiological changes, which protect the host by
surrounding the invasive parasite with granuloma. However, hyperactivation of the immune
system may also be harmful to the host, resulting in immune-mediated diseases. This article
briefly reviews the biology, clinical manifestations, diagnosis, and principle of the treatment of the
tissue-invading helminthic infections, which are important in Korea.
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Table 1. Major parasitic diseases affecting human tissues

Tissue Invading Helminths

Parasites/Diseases Predilection Route of Source/Intermediate Chief complaint Diagnosis Treatment of
sites infection host/Vector (otherthan image) choice
Nematodes
Toxocara canis/ T. catti Lung, liver, Mouth Egg Eosinophilia, Biopsy, EIA% Thiabendazole
(Toxocariasis / visceral larva eye, brain pneumonitis
migrans)*
Trichinella spiralis Muscle Mouth Encysted larva Eosinophilia, Biopsy, EIA Thiabendazole
(Trichinellosis)* (pork) myalgia
Brugia malayi Lymphatics ~ Skin Mosquitos Fever, Blood smear, EIA  Diethylcarbama-
(Lymphatic filariasis)* lymphangitis, zine, ivermectin
elephantiasis
Gnathostoma spinigerum Subcutane-  Mouth 2nd-/3rd-stage larva  Eosinophilia, Biopsy, EIA Removal
(Gnathostomiasis) T ous tissue (fish/pork) Subcutaneous
nodule
Anisakis simplex (Anisakiasis/  Stomach, Mouth 2nd-stage larva (fish)  Abdominal pain Biopsy, EIA Removal
herring disease)* small
intestine
Capillaria hepatica (Hepatic Liver Mouth Egg Hepatomegaly, Liver biopsy Thiabendazole
Gepillariasis)® eosinophila
Trematodes
Schistosoma manosoni Inferior Skin Cercaria (swimming)  Chronic Egg (stool), EIA,  Praziquantel
(Schistosomiasis) T mesenteric dysentery Retal / hepatic
vein biopsy
Schistosoma japonicum Superior Skin Cercaria (swimming) ~ Hepatic Egg (stool), EIA,  Praziquantel
(Schistosomiasis)t mesenteric dysfunction hepatic biopsy
vein
Schistosoma haematobium  Perivesical Skin Cercaria (swimming)  Urinary Egg (urine), EIA,  Praziguantel
(Schistosomiasis) T plexus disturbance cytoscopy
Clonorchis sinensis Common bile  Mouth Metacercaria Easy fatigability Egg (stool), EIA Praziguantel
(Clonorchiasis)* duct (freshwater fish)
Paragonimus westermani Lung, ectopic  Mouth Metacercaria Hemoptysis, Egg Praziquantel
(Paragonimiasis)* migration (freshwater cough (stool/sputum),
crustacean), EIA
.............................................................................................. boarmeat
Cestodes
Taenia solium metacestodes  Brain, eye, Mouth Egg Seizure, Biopsy, EIA Praziquantel,
(Cysticercosis)* subcutaneous subcutaneous surgery
tissue nodule
Echinococcus granulosus Liver, lung, Mouth Egg Space occupying  Biopsy, EIA Albendazole,
(Cystic echinococcosis)t brain, bone lesion surgery
Echinococcus multilocularis — Liver Mouth Egg Similar to hepatic  Biopsy, EIA Albendazole,
(Alveloar echinococcosis)t cancer surgery
Spirometra species Brain, Mouth Procercoid (water), Subcutaneous Biopsy, EIA Removal surgery
(Sparganosis) subcutaneous skin plerocercoid nodule,
.................................................... tsswe  (fog/snake)  CNSsymptoms
Protozoa
Leishmania donovani Endothelial Skin Sandfly Fever, Hepatic biopsy ~ Amphotericin B
(Visceral leishmaniasis)t cells, hepatospleno- deoxycholate
macrohpage megaly
L eishmania tropica (Mucosal ~ Mucosal Skin Sandfly Mucosal ulcer Wedge biopsy Meglumine
leishmaniasis) T macrophage
Entamoeba histolytica Liver, colon,  Mouth Cyst/polluted water ~ Hepatomegaly, ~ Stool Metronidazole
(Amoebiasis)* brain diarrhea, fever examination,
aspiration biopsy,
EIA
Toxoplasma gondii Nucleated Mouth Oocyst, vertical Lymphadenitis, Biopsy, EIA Pyrimethamine-
(Toxoplasmosis)* cells infection CNS symptoms sulfonamide
Pneumocystis carinii Lung Respira- Respiratory Pneumonia BAL, lung biopsy Trimethoprim-
(Interstitial pneumonia)* tory sulfamethoxazole

* Endogenous cases have been reported in Korea
T Imported cases have been reported in Korea
T ELISA and immunoblot
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Tissue Invading Helminths

Figure 2. Histopathological finding of Trichinella spiralis muscle larvae. [Courtesy of Dr. WM Sohn (Gyeongsang National University)]
A) Encysted larvae of T. spiralis in the diaphragm of experimental mouse.

B) Pathological examination of the biopsied muscle of a patient infected with T. spiralis showing encysted larvae surrounded by
heavily infiltrated inflammatory cells.
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Figure 3. Filarial elephantiasis of the upper and lower extremities. In the final stage of
the lymphatic filariasis, tortuous, dilated lymphatic channels resulted in the
obstruction of the proximal part. Lymph spaces are obliterated by lymphe-
dema. Fibroblasts might migrate into edematous spaces and caused a thicken-
ing of the subcutaneous connective tissue. [Courtesy of Dr. TS Kim (Korea

Natonal Institute of Health)]
A) Elephantiasis involving the lower extremities
B) Elephantiasis of the upper extremities
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Tissue Invading Helminths

Figure 4. Endoscopic finding of gastric anisakiasis. A long whitish larva is penetrating the gastric mucosal fold in the greater curvature of
the mid body. [Courtesy of Dr. WM Sohn (Gyeongsang National University)]
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tract-like lesions were also observed. The patient
revealed high levels of specific anti-Fasciola antibodies

density mass suggested a live abscess. Multiple focal
in her serum by ELISA.

Figure 6. Abdominal CT of a hepatic fascioliasis patient. Huge low
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Figure 7. Pulmonary and cerebral paragonimiasis.
A) Simple chest radiograph shows dense mass-like consolidation, nodules and thin—walled cysts.
B) Consolidations with multiple cysts on chest HRCT.
C) Lateral view of simple skull revealed a .soup bubble-like calcifications.

D) Calcified granuloma surgically removed from a cerebral case reveals caseous materials filled the granuloma. Smearing of the
granuloma wall and content, necrotic parasite eggs are detected.

E) High density conglomerated lesions of calcified granulomas on CT scan.
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Figure 8. Declining patterns of specific antibody levels in sera of paragonimiasis after
treatment against different antigens of P. westermani by ELISA. In most
cases of tissue invading helminthic infections, similar serological profiles

after the successful treatment could be observed.
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Figure 9. Brain image of neurosparganosis. An extensive area of
white matter angioneurotic edema in the left parietal
lobe associated with an irregular enhancing mass is
observed by brain MRI.
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Figure 10. Subcutaneous and cerebral cysticercosis. .
A) Simple abdomen shows multiple slender, ovoid calcifications. SZ=AXAAE 2IHsct ™
B) Multiple low-density lesions are noticed by brain MRI. 7
.
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