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Cerebral paragonimiasis is a major neuro

logical problem in the Far East, especially in

Korea. There are three distinct stages in

the pathology of this disease; stage I: the

meningoencephalitic form; stage II: the

granulomatous form; stage III: the or

ganization-calcification form (Oh, 1969a).

The clinical features also vary according to

the different pathological stages ; meningitis

in stage I; subacute encephalitis and tumor-

ous symptoms in stage II; non-progressive

neurological symptoms such as dementia,

epilepsy, and hemiplegia in stage III (Oh,

1969a).

Because of this varying pathological and

clinical feature, there has been confusion in

the clinical management of patients. In my

experience, the concept of '' activity '' has

minimized this confusion and has been the

convenient guideline in management of the

cases. This concept of activity has not been

advocated by the previous authors.

The purpose of this article is to elaborate

the concept of activity, to test its validity by

laboratory data, and to discuss its therapeutic

implications.

Materials and Methods

Over a six year period (1958-1964), 62

patients with cerebral paragonimiasis were
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seen in the Department of Neurology, Na

tional Medical Centre, Seoul, Korea. Various

aspects of this disease were reported by the

present author in previous communications

(Oh, 1967 a, b, 1968 a, b, c, 1969a, b).

In each case, a diagnosis of paragonimiasis

was made on the basis of a positive com

plement fixation test, detection of Para-

gonimus westermani (P.W.) ova in the spu

tum, stool, and/or gastric juice, and detec

tion of P.W. ova or worm in biopsy or

autopsy materials.

Cerebral paragonimiasis was diagnosed by

one or a combination of: (1) A positive

complement fixation test in spinal fluid, (2)

characteristic lesions on microscopic examina

tion of biopsy or autopsy materials, (3) the

characteristic radiological calcificationin the

skull x-ray (type 4 calcification) (Oh, 1968c)

and (4) the detection of eosinophils, abnormal

colloidal gold reaction, abnormal routine spinal

fluid findings in cases with concomitant

neurological symptoms and ^pulmonary para

gonimiasis. In these cases, other diseases

were ruled out by various tests including

pneumoencephalography, angiography, brain

scan and electroencephalography.

The complement fixation tests were done

at the Catholic Institute of Parasitology,

Seoul, Korea, employing the essentially same

method as the standard Kolmer's comple

ment fixation test for syphilis (Gradwohl,

1956). The essential difference was the

antigen used. Antigen used here was a
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1 : 4,000 veronal buffer saline extract of the

adult worms of Paragonimus westermani

worm (Chu and Lee, 1961). The dilution of

serum and spinal fluid in the first tube was

1 : 10. The subsequent tubes were diluted

by two fold dilution technique.

The test was positive in the serum when

the reaction was more than 1 (+) at 1 : 10

dilution. However in the spinal fluid the

reaction more than weakly positive (±) at

1 : 10 dilution was considered positive.

Paper electrophoresis for protein was done

using the modified apparatus of the Sinu

Durrum Cell, Whatmann No. 1 filter paper,

barbital buffer with a pH of 8.6 and ionic

strength of 0.06, and employing the method

described by Henry et at. (1957). For con

centration of spinal fluid protein, cellophane

tube in 0.9% carbowax 6,000 saline solution

was used as described by Ito (1961).

In retrospective analysis, our cases were

labeled either "active" or "inactive" ac

cording to the following arbitrary criteria

of activity :

(1) when there were definite signs of

clinical progression by history and on exa

mination : meningitic, tumorous, and suba-

cute encephalitic form were included here

(the majority of these patients showed abnor

mal spinal fluid findings) ;

(2) when there are definite abnormalities

in the routine spinal fluid examination :

protein, over 60 mg% ; lymphocyte, over 11

per mm3 or polymorphs, over 1; sugar, below

40% of blood sugar; chloride, below 119

meq./liter.

Using these arbitrary criteria, 25 cases

were classified as '' active '' and 36 cases as

"inactive". Average duration of disease in

the "active" group was 29.9 months. Av

erage duration in the '' inactive '' group

w^as 7.6 years. This difference was statisti

cally significant (P<0.01).

Various labortatory data were compared

between two groups to test the validity of

the arbitrary criteria of activity. In each

test, the number of patients varied mainly

because all of the tests were not performed

uniformly in every case.

Results

Hematological findings : As noted in Table

1, abnormal hematological findings were

noted in less than 50% of the cases of this

disease investigated. Leukocytosis and elevat

ed sedimentation rate were noted more com

monly in the "active" group; this dif

ference is statistically significant (P<0.01).

Electrophoretic findings of serum protein :

In this disease, the significant decrease of

albumin, alpha one and beta globulin and

increase of gamma globulin were noted as seen

in Table 2 (P<0.01). Between "active" and

" inactive " groups there was no difference.

Colloidal gold reaction in the spinal fluid :

The Lange colloidal gold test was abnomal in

71.4% of 28 cases (Table 3). The most

common abnormal curve was a mid-zone

(tabetic) curve. Definite abnormal colloidal

gold curve was mostly noted in the '' active ''

group although three '' inactive '' cases had

abnormal curves. A normal curve was never

observed in the "active" group. The rate

of abnormal colloidal gold curve in the

active '' group is statistically significant

Complement fixation test: Positive reaction

was noted in 18 of 21 cases where serum

was examined (Table 4).

Table 1 Hematological findings

Eosinophilia
(above 7%)

Anemia (Hgb.

below 12 gm%

Leucocytosis

(above 10,000)

Elevated

sedimentation

rate (above

20 mm/hr)

Active

group

62.7%

(10/16)**

21.1

(4/19)

52.9

(9/17)

78.9

(15/19)

Inactive

group

31.5%

(11/32)

7.2

(3/39)

16.7

(5/30)

20.5

(8/39)

72*
A.

9 11
Z. 11

D . D /

1 Q A-\

lo.41

Total

cases

43.7%

(21/48)

12.1

(7/58)

30.0

(14/47)

36.5

(23/58)

* Statistical test between active group and inac -

tive group: Z2 = 3.84, P<0.05 and X2 = 6.63,

P<0.01.

** Number of cases with abnormality/number of

cases examined.
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Table 2 Electrophoretic findings in serum protein

Normal

Mean

S. D.

Total

cases

Mean

S. D.

t**

Active

group

Mean

S. D.

Inactive

group

Mean

S. D.

t***

XT

JN

20

41

12

29

Total

protein

7.52

0.69

7.59

0.68

7.49

0.72

0.40

Albumin

56.66%*

4.35

52.15

7.57

2.49

50.85

8.13

52.69

7.48

0.65

Alpha 1

globulin

5.00%

1.56

3.80

0.91

3.81

3.17

0.47

4.07

1.03

1.14

Alpha 2

globulin

7.48%

1.68

7.38

2.22

0.18

7.75

2.10

7.22

2.30

0.67

Beta

globulin

11.85%

2.25

9.59

1.74

4.38

9.79

1.51

9.47

1.88

0.52

Gamma

globulin

19.12%

2.65

26.50

6.25

4.15

27.86

6.96

25.94

6.22

0.86

* % ; percentage of total protein

** Statistical test between normal and total cases of cerebral paragonimiasis. t>2.39, P<0.01.

*** Statistical test between active and inactive groups. t>2.44, P<0.01.

Table 3 Colloidal gold reaction findings in

the Spinal fluid

Table 4 Findings of the complement fixation

test in serum and spinal fluid

Active Inactive Total
cases

(N28)

group

(N15)

group

(N13)

Active

group

Inactive

group

Total

cases

Normal curve 0

Slightly abnormal curve 3

Abnormal curves 12

First zone curve 4

Mid-zone curve 6

Final zone curve 2

8

2

3

1

2

0

8

5

15

5

8

2

In serum : *

Positive

Negative

In spinal fluid : **

Positive

Negative

(Nil)

11

(N12)

9

3

(N10)

7

3

(N14)

2

12

(N21)

18

3

(N26)

11

15

X2 value of abnormal curve between active and

inactive groups is 9.23.

Negative reaction was seen in two cases with

out any active pulmonary or cerebral para

gonimiasis and in one case with active pul

monary but inactive cerebral paragonimiasis.

The difference between the rates of positive

reaction between " active " and " inactive "

groups was barely significant (Z2-3.98).

*%2 value of positive rates between active and

inactive groups is 4.00.

**X2 value of positive rates between active and

inactive groups is 9.63.

The reaction in the spinal fluid was posi

tive only in 11 of 26 cases ; 9 "active " and

2 " inactive " cases. Being a specific test

(Chung et at., 1956a), it is not surprising

that the very high correlation of positive

(15)
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Table 5 Electrophoretic finding in the spinal fluid protein

Normal

Total

cases

Active group

Inactive

group

N

10

12

3

9

Albumin

58.51%*

56.85

44.86

60.96

Alpha 1

globulin

5.32%

4.00

3.73

4.09

Alpha 2

globulin

7.73%

4.65

4.63

4.67

Beta

globulin

11.40%

14.67

9.66

16.33

Gamma

globulin

17.41%

17.67

37.00

13.45

*% is percentage of total protein

rate was noted in the "active group

Electrophoretic findings of spinal fluid pro

tein : This study was performed only in 12

cases (Table 5). There seems to be an in

crease of gamma globulin in the "active"

cases and a slight increase of beta globulin

in the "inactive" cases. Because of the

small number of cases, a definite conclusion

cannot be made.

Discussion

Hematological abnormalities are not com

monly observed in pulmonary paragonimiasis.

Bercovitz (1937) was impressed with the es

sentially normal blood picture in the pul

monary form of paragonimiasis. Leukocytosis

was observed in cases with systemic or com

plicated paragonimiasis (Tillman and Phillips,

1948). Elevated sedimentation rate was also

observed commonly in the complicated cases

such as those with empyema or pleural effu

sion due to pulmonary paragonimiasis (Sadun

and Buck, 1960).

Eosinophilia has been reported in cerebral

paragonimiasis in the rates ranging from

50% (Lee et al., 1958) to 80% (Sim 1964 a),

of the cases. Yoon 1960). Nagano et al.

(1959) reported cases of " leukemoid reaction

of eosinophilia " in systemic paragonimiasis.

Chang et al. (1958) reported leukocytosis in

26% and an elevated sedimentation rate in

70% of cases with cerebral paragonimiasis.

These reports, including the present one,

suggest that hematological abnormalities are

much more common in cerebral paragoni

miasis than in pulmonary paragonimiasis.

Our study further showed that leukocytosis

and elevated sedimentation rate were pre

dominately seen in " active " cases. However,

these abnormalities could not be good indi

ces to determine the activity of cerebral para

gonimiasis since they are also observed com

monly in complicated pulmonary and systemic

paragonimiasis.

Electrophoretic study of serum protein in

cerebral paragonimiasis has not been report

ed previously. In pulmonary paragonimiasis,

Sadun and Buck (1960) reported a significant

increase of gamma globulin with a consequent

reduction in the albumin and in the other

globulin fractions in their 49 cases. Our

study showed similar changes in cerebral

paragonimiasis. These changes therefore,

reflect rather manifestation of paragonimiasis

per se. In our experience, however, the mark

ed increase of serum gamma globulin is helpful

in supporting diagnosis of cerebral paragoni

miasis against brain tumor.

Colloidal gold test run on the spinal fluid

to aid in the diagnosis of cerebral para

gonimiasis was highly valued by Mitzuno

(1956) who found abnormal curves in 7 of 9

cases examined. The first zone (paretic)

curve was most commonly seen in his series.

Our study also showed that there was de

finitely a high rate of abnormality in this

disease. This was especially true in the

"active" group. This indicates that this is

one of the best non-specific tests in determina

tion of activity. In cerebral schistosomiasis,

7 out of 10 cases had an abnormal curve

(Kane and Most, 1948). A similar high rate

of abnormality was also reported in cerebral

(16)
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•cysticercosis (Arseni, 1957). It would appear

that an abnormal colloidal gold curve is a

very common finding in cerebral helminth

diseases.

The complement fixation test was first in

troduced by Ando (1921). Its value in the

diagnosis of paragonimiasis and as a guide

line in the treatment of this disease was

well established by various authors (Chung

-et al., 1956 b ; Chu and Lee, 1961; Yokogawa

et al., 1962; Sadun et al., 1959). One draw

back to its use is that there is some degree

of cross reaction with other trematode dis

eases such as clonorchiasis, schistosomiasis, or

fascioliasis (Chung et al, 1956 a). Fortunately

this difficulty is not a great problem in

Korea since fascioliasis and schistosomiasis are

reportedly non-existent and clonorchiasis can

be easily ruled out by the concomitant in-

tradermal test or by stool examination.

According to Chung et al. (1956 a, 1956 b),

no cross reaction or false reaction was noted

in the complement fixation reaction in the

spinal fluid. 83% of his examined cases

.showed positive reaction, suggesting that this

is a very specific test in the diagnosis of

cerebral paragonimiasis. In our study, it was

positive only in 43.3% of examined cases as

a whole but in 81.1% of the active group.

The difference in the results of the two stud

ies may be explained in two ways : (1) it may

be due to the different techniques used;

•Chung et al. (1956 a, 1956 b) used the dilu

tion of 1:1 in the first tube and, (2) their

cases may be mostly active according to our

criteria of activity. Our study concludes

that there is a high correlation between

activity of the disease and positive comple

ment fixation reaction in the spinal fluid.

This test, therefore, can be used as a

specific test in the determination of activity.

Electrophoretic study of the spinal fluid

protein has not previously been reported. An

increase of gamma globulin in the active

group was suggested in our study but further

study with more cases is needed to reach a

'Conclusion.

Thus, our study concluded that our ar-

.bitrary criteria of activity is reasonably valid

and that complement fixation test and col

loidal gold test in the spinal fluid are help

ful in determining the activity of cerebral

paragonimiasis.

With this background, the following criteria

of activity are formulated. Any case of cere

bral paragonimiasis is active when one or

more of the following criteria is met: (1)

When there are definite signs of clinical pro

gression noted by the history and seen on

examination; (2) When there are definite

signs of abnormalities in the routine spinal

fluid; (3) When the complement fixation

test in the spinal fluid is positive and (4)

When the colloidal gold test in the spinal

fluid is abnormal.

The concept of activity is in agreement

with the pathological stage of this disease

(Oh, 1969 a; Mitzuno et al., 1952). In the

author's opinion, the early meningoen-

cephalitic stage and the intermediate granu-

lomatous stage most often correspond to

active cerebral paragonimiasis and the or

ganization calcification stage to inactive

cerebral paragonimiasis.

This pattern of early active and late in

active cerebral paragonimiasis is well ex

pressed in the natural history of this disease,

in which an early fulminating course is usu

ally followed by a benign stationary one

and the fatality occurs usually in the first

few years of the disease.

It is also important to point out that acute

exacerbation of symptoms is seen occasionally

in benign stationary cases which are not

treated early in the course of illness. Wheth

er this is due to the reinfection from the

primary active pulmonary paragonimiasis or

due to the reactivation of already existing

lesions in the brain is not clear. Probably

the former would be more responsible. In

such cases, treatment of pulmonary para

gonimiasis would be vitally important.

Whether acute exacerbation of the symptoms

will occur in bithionol treated cases remains

to be seen.

The guideline for treatment becomes clear

er once activity is determined. Bithionol

was reported to be effective in active cases,

(17)
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especially in meningitic cases (Oh, 1967a;

Sim et al., 1964 b). Bithionol, therefore, is

indicated in two categories of cerebral para-

gonimiasis: (1) Active cerebral paragoni-

miasis; and (2) inactive cerebral paragoni-

miasis with active pulmonary paragonimiasis.

In the former cases, prolonged and repeat

ed therapy may be needed to get the maxi

mum benefit but in the latter, one course of

bithionol treatment is usually satisfactory

(Oh, 1967 a).

In contrast, bithionol was not effective in

inactive cases (Sim et al., 1964b). Therefore,

only conservative and supportive therapy is

indicated.

One may argue that every untreated case

has to be treated with bithionol in a fear of

acute exacerbation in untreated inactive

cases. The author does not recommend this

empirical and blind approach since we are

able to distinguish between two types by our

criteria.

Craniotomy has been practiced without

much review in the past. Our experience

with craniotomy in 18 cases suggested that it

is definitely indicated in '' tumorous '' cases

but not in active cases. It could be detri

mental as noted in our two fatal cases who

had subacute encephalitic form and died

post-operatively.

Since we have not performed the colloidal

gold test and complement fixation test in

every case, the present study has some limita

tions. In this respect, further evaluation of

concept of activity is needed.

Summary

The concept of activity of cerebral para

gonimiasis is a practical and convenient

guide-line in the clinical management of

patients. Four criteria are set for determina

tion of activity : (1) The definite clinical and

(2) spinal fluid signs of active cerebral le

sions ; (3) the positive complement fixation

test in the spinal fluid ; and (4) the abnor

mal colloidal gold curve in the spinal fluid.

Bithional is indicated in two conditions :

(1) Active cerebral paragonimiasis; and (2)

inactive cerebral cases with active pulmonary

paragonimiasis. Conservative therapy is in

dicated in all inactive cases. Surgical*therapy

is only indicated in the "tumorous" cases.

The concept of activity is also discussed in

relation to the histopathological stages and

to the natural couse of the disease.
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脳肺吸虫症における病勢半']断について

ＳｈｉｎＪｏｏｎｇＯＨ

Djzﾉisio〃ｏ/Ｍ"roJogy，U7ziueγsiZjﾉＯＬ／ＡＪａ６α"ｚａＳｂ/ｌｏｏＺｏｆＭｍｃ/"ｅ

Ｖｂ/eγα"ｓＡａ，"/"Ｍ、/o'２ＨＤＳP"α/，Ｂか'"/"gﾉｶα，"，Ａ/α6α'"α，ＵＳ.Ａ、

α"c／
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〃1s/伽Ｚｅｑ/Ｅ"彫'"/ＣＤ/seases，

比o"／Ｍｚがo"αＺＵ,z/z,e/三s/Zty

Sboz‘Z，Ｋｏ７ｅａ

過去６カ年間にわたる62例の脳肺吸虫症患者について

の諸種研究の結果，その病勢を判断する上における実際

的かつ有用な指標として以下の４つの規準を設定するこ

とができた．すなわち（１）活動的な脳障害を思わせる

ような明確な臨床症状（２）髄液所見（３）髄液につい

ての補体結合反応が陽性を示すこと（４）髄液について

の異常な金ゾル反応等である．

ピチオノールは活動性の脳および肺の肺吸虫症に使用

の適応がある．外科的治療が必要となるのは慢性の脳腫二

瘍を起こした場合に限られる．

尚上記の病勢についての考え方を病理組織学的な面おヨ

よび病気の進行と関連して考察した．
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