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Although in the past authorities have tended to
regard Acanthocheilonema perstans infestation as
harmless, today there is a growing body of medi
cal opinion which is beginning to doubt this.
Earlier workers may have been misled because
of the number of different parasites harboured
coincidentally by the African and tended to re
gard an eosinophilia, for example, as due to one
of them. Further, although the parasite was
detected in the peripheral ciicul'aftfion, many of
those harbouring lit seemed to enjoy good health
However, when its symptoms or signs appeared
in Europeans, in whom parasitic disease is less
common, they assumed a greater significance.
As early as 1937, Bourgignon claimed that the
infestation was responsible for an acute and fatal
hepatitis in an African. Another remarkable case
was reported by Foster (1955) in the French
Cameroons. An African male, aged 20 yearn,
died of pericarditis with effusion, and before
death sanguineous fluid, containing large num
bers of microfilariae, was demonstrated. Strohschneider (1956) mentioned that pruritus, fever,
enlargement of the liver and spleen and pains
and aches in the joints and bones were caused
by the infection. Stott (1962) found transient
swellings similar to the Calabar type not uncom
mon. G elf and and Wessels (1964) described a
case in a European woman who had hepatitis,
fever, epigastric pain with possible heart failure.
There are even references to possible neuro
logical and psychiatric effects from the parasite.

Adolph el al. (1962) record such a case in a
European woman, aged 37 years, after she had
returned to the U.S.A. following a long sojourn
on the Ivory Coast, in 1960 she developed a
momentary paralysis of the left arm and a numb
ness of the left cheek. Several weeks later she
began to experience difficulty in pronouncing
words. She also suffered from a varied psychia
tric picture. The E.E.G. showed minimal changes
in the fr on to-parietal region. Microfilariae were
found 'in the blood, but a lumbar puncture was
apparently not performed. Another interesting
reference to mental symptoms which may follow
Persians infestation was made by Reis (1955)
from Mozambique, who mentioned the develop
ment of psychiatric symptoms in an African
patient, aged about 50 years, but when the micro
filariae disappeared from the blood the patient
recovered.
Enzer (1949) specially drew attention to the
headache, drowsiness and fatigue in four Afri
cans from Kenya who had heavy perstans infec
tions. In Rhodesia itself a number of cases
have been recorded in recent years; the main
features stressed were an arthralgia, fever and a
high blood eosinophilia (Gelfand and Bernberg.
1959; Baker el a/.. 1967).
As far as we are aware, the microfilariae of
A. perstans have not previously been demon
strated in the cerebrospinal fluid in man, and
its occurrence in a European male (seriously
affected with a neurological disorder), and also
in an African male (with possibly mild cerebral
symptoms), has prompted us to publish the
findings, especially as the microfilariae were de
monstrated on three separate occasions during
the acute illness of the European patient an
had disappeared when he recovered. The African
complained of headache and drowsiness for a
time and seemed to recover on his own from
these complaints.
I llu str a tiv e C ases

Case 1
T.C., a young European male, aged 19 years,
was very fit until he became ill on active service
in (he Zambesi Valley, which is about 1,000 feet
above sea level with an intensively hot and humid
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October. The pressure of the fluid was 120 mmwater, but this time numerous microfilariae,
closely resembling A. perstans, were found m
The cell count was 180 per c.mm., 92 per cent,
being lymphocytes and 8 per cent, polymorphs.
Fig. 1 shows the filarial parasites in wet prepara
tions made up by adding to the spun C.S.F. sedi
ment one-tenth volume of C A P. d,luting fluid
(0.2 per cent, crystal Violet in 10 per cent, v/v
aqueous acetic ad d).
In one case .the microfilaria is seen f ^ e d a n d
enclosed in an egg membrane (Fig- 2), which
seemed highly suggestive that the adult worm was
within the ventricular system of the central ner
vous system. All the other filariae were almost
straight, averaging 170 microns in length and five
microns in breadth. In fresh preparations of the
first C S F to contain the parasite no sheath was
seen, but on ageing for a few hours a body
membrane became apparent -at both ends O'

parasite, representing perhaps endear shrinkage
within the body membrane. In a later
,
on 25-th October, taken after treatment w
diethylcarbamazine, many of the filar j e appealed
autolytic in the fresh specimen and the body
membrane at each end was constant,
proved difficult to photograph, but could be
well bv phase-contrast microscopy.
M o rp h o lo g y

Of

the

larvae were examined m detail and the measur
ments summarised in Table I.
Table 1
(Total microfilariae measured - 15.)
M oan

R ange

1 7 2 .3

f.

1 6 5 -1 8 7 .5

p,

4 .5 - 5 .0

n

4 .6 p.

Distance of nuclei from an
terior end
............-

1 .5 -D ^

4 .8 f t

Distance of nuclei from pos
terior end

0 -7 .5 „

Length
Breadth

1

3 -2

f

The microfilariae were not in a good state of
preservation and no nerve ring or other details
could be observed.
No evidence of the presence of spicules was
noted in any of the larvae examined It wa
difficult to see detail's of -the nuclei clearly but
they seemed to form two longitudinal rows along
ffie length of the body. At the anterior end
they were solidly demarcated and at the posterior
end there appeared to be a s.ngle elongated
Fig. 1—Showing microfilaria as seen in C.S.F.

JB

Fig, 3—Drawings of the anterior (a) and posterior (b)
ends of the microfilaria.

F,g 1__The only specimen observed within the egg mem

brane.
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Most of the larvae had died stretched out in
contrast to the curved positions taken up by
most microfilariae. However, this could have
been a function of the medium in which they
were mounted or the stain.
Although the distance of the nuclei from the
tip to the tail varied from 0-7.5
they actually
reached the posterior end of the tail in only 20
per cent, of the larvae.
The larvae appeared to be unsheathed; the
clear area around the nuclei at the anterior and
posterior end's seemed to be body wall, not
sheath, as they were too short and unfolded in
the specimens observed. One larva was noticed
to be still enclosed in its egg membrane. Being
unsheathed with no spicules differentiated the
microfilariae from those of Wuchereria bancrofti.
The microfilariae appeared midway between the
small form (100 p x 4 p) and the large form
(200 jx x 4.5 p) of A. perstans. Measurements
of A. perstans larvae from the blood of infected
African patients in Harare hospital show that
both large and small forms of A. perstans occur
here.
The finding of one of the microfilariae still
enclosed in its egg membrane, together with the
fact that few erythrocytes were noted in the
C.S.F. specimen, would suggest that the adult
worm's were actually in the central nervous sys
tem, since an enclosed larva of this nature would
be una'ble to penetrate from the blood stream to
the C.N.S. This is also suggested by the fact
that no microfilariae were demonstrated in the
blood stream1.
Course and Treatment.—We decided ithe cor
rect .procedure would be ito prescribe two tablets
df diethylcarbama/ine every six hours (17th Octo
ber) . The patient Hook ithe drug well, tout toy this
time his urinary difficulty was 'becoming much
■more .severe. It 'is true that 'he now passed con
siderable quantities of urine, ait the same time
drinking much fluid, alhnost like that seen !«n
diabetes insipid ns, tout he still found It necessary
Ito press over bis hypdgastrlium iin order to mic
turate. He maintained that 'he could 'feel when
h'is bladder was full!, tout could not gather enough
“motor" power to 'empty it. Nevertheless^ he
seemed Ito manage this. 'H’is four extremities
were sltill weak, particularly h'is legs. To ensure
that he ha'd no Other complicating disease (bilhairzliasis is common in the Zambesi Valley), a
rectal snip was done and revealed numerous
lateral ispined ovia both viable and dead. At no
time were ova found Iin 'the urine or stool_ speci
mens. A search for A. perstans 'iin the .peripheral
blood was continued, tout Without success.
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The patient did not improve on diethylcarbamazine, so on 25th October the lumbar puncture
was repeated. The fluid pressure was 250 mm.
water. It was crystal clear and microfilariae
were still present in it. The cell count was
25 per c.mm. The total C.S.F. amino acid
nitrogen 0.9 mg./lOO ml. (normal range 1-3 mg./
100 ml.). When we examined his nervous sys
tem that day there seemed to be a lesion in the
cord between T9 and 10. The cranial nerves
were normal and there was some past pointing
of the right arm. All 'the tendon reflexes were
greatly diminished, especially on the right side.
Both plantar responses were flexor. Both quad
riceps weie noticeably weak, especially that on
the right side. There was a level of hyperaesthesia between lower T9 and 10, with hyperaesthesia below to touch, especially on the
lateral aspect of the calves, soles of the feet and
thighs and over the right pectoral region (T2).
The patient also noticed this numbness and
throughout the illness he continually complained
of a similar numbness in his forearms and arms.
Touch, pinprick and discrimination were un
altered and position and vibration sense were
intact. There was no astereognosis. The abdo
men and cremasteric reflexes were unaltered. As
we thought the patient may have developed
diabetes insipidus, his fields of vision were tested
by Dr. C. Sparrow, who found them to be full;
the fundi were normal ancfc under the sl'it lamp
no microfilariae were observed in the aqueous.
Administration of pitressin did not reduce his
urine output significantly, and in the presence
oif la normal oraalti'ne clearance of 125 .mil ./min.
it was concluded that his diuresis was due to
renal toaCk pressure from 'difficulty in bladder
emptying.
Despite two weeks' treatment with diethylcarbamazine, as the patient had not improved and
especially as microfilariae were still present in
the fluid, we did not think the drug had pene
trated the C.N.S. We decided to try a course
of Melarsen. The dose was 6.5 ml. administered
intravenously daily from 27th October for four
days. From the time he had received the second
course of Melarsen the patient improved steadily.
The headaches became much less frequent and
intense. After a week he was beginning to move
from his bed and a week later was frequently
walking in the grounds of t'he hospital. The
sensations of numbness in the thighs and upper
extremities, though still present, were much less
noticeable. He was able to pass urine with
greater ease, although at times he still found it
necessary to push on his bladder to empty it.
24
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him under observation and stopped the oral
diethylcarbamazine he was taking. His micturi
tion was now practically normal, and he said
that though he still had a little numbness m his
arms and thighs, it was hardly noticeable. The
administration of pitresSin now produced an
urine concentration with the normal value or
950 m Osm./K. He had put on weight- -10 lb.
The final lumbar puncture on 31st Decembershowed two cells protein 45 mg. per cent, and
no microfilariae (Table II).
Cystoscopy carried out by Professor Mynors
■showed diffuse injection of the bladder mucosa,
With a '.prominent anterior wall of the neck. A
patch of mucosa susplicioius of bilharriasis was
found adjacent Ko the intimial urethral meatus,
but no billbarztial ova were found in the 'sm'ip.

On the last lumbar puncture (20th November)
the pressure of the fluid was 150 mm. of water.
The protein was 49 mg. per cent., but the cel
count was 30 per c.mm. The cells were com
posed of either mononuclears or polymorphs. A
careful search for microfilariae was made, but
none was found. The patient continued to make
a fine general recovery except for a slight bladder
weakness and numbness in the areas of the body
already mentioned. A repeat rectal snip revealed
noil-viable ova of S. mansoni.
He was discharged from hospital at his own
request and soon took part in the social life of
his contemporaries. About three weeks later he
was re-admitted to hospital after being involved
in a fight in a youth club. However, we found
he had recovered almost completely. We kept

Table II
S h o w in g C.'S.F. C hanges O ver S e v e n W e e k s
Fi'laria

C.S.F.

Sugar

Prat.

W.B.C..

Glob.

R.B.C.

—1ve

4

66

700

—ve

80

76

50

680

—ve

44

710

—ve

11

71

61
53

57

610

—ve

25

3

25.10.67

58

41

730

trace

10

25

6.11.67

51

49

680

—ve

30

4

20.11.67

E.

Eosins.
per c.min.

N.P.S.

1.10.67

62

68

N.P.S.

4.10.67

49

44

Persians

8.10.67

49

N.P.S.

12.10.67

Perstans -|—
Persians few
N.P.S.

Cl.

1

*

180 (LI

1

N,B.—AU C.S.F. specimens sterile.

Table III
1 H em atological C h a n g es

Blood

Hb.

2.10.67
8.10.67

I

L.

N.

Total
W.B.C.

M.

■

12,800

|

70

23

2

5

450

9,000
9,200

64

18

7

1,010

14.6 gm. %

11

12.10.67

57

16

S,680

7,300

23

14.8 gm. %

4

16.10.67

6,300

45

24

15

16

1,010

21.10.67

54

17

7

1,650

7,900

21

3,11.67
14.11.67

6,600

42

29

8

N o blood parasites seen at any time.
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albumin, sugar and blood. The serum bilirubin
was 0.3 mg. per cent., alkaline phosphatase 15
K.A. units. Total serum protein 6.7 g. per cent.,
albumin 3.7 g. per cent, and 'globulin 3.0 g. per
cent. The 'blood Wassermann reaction was posi
tive. The stool showed ova of hookworm and
cysts of E. coli. The 'blood urea was 10 mg. per
cent, and the blood sedimentation rate 7 mm. in
one hour. In view of his mild cerebral complaints
a lumbar puncture was performed. The fluid
was crystal clear and its pressure 120 mm. of
water. The tap was non-traumatic. The leuco
cyte count was less 'than 10 per e-tom., red cells
six, and microfilariae resembling A. pen-tans were
seen in the wet film as well as in the centrifuged
deposit. The Wassermann reaction was negative.

The blood picture during his stay in hospital
revealed a drop in white cells after the initial
count on 2nd October and a sustained rise in
eosinophils. These results are plotted in Table
I'M. The E.S.R. was 9 mm./hr. (Westergren) and
the haemoglobin 14.8 g./lOO ml. The serum
protein 6.6 g. per cent., S. Alb. 3.9 g. per cent.,
S. Globulin 2.7 g. per cent., A /G ratio 1.4: T
Alkaline phos. 9 K.A.U. per cent., thymol 'tur
bidity 1.4, thymol flocculation negative, choles
terol 225 mg. per cent. Electrophoresis: albumin
normal, globulin slight relative oil increase. De
spite repeated searching for the embryos of A.
perstans in the peripheral blood, we were only
able to demonstrate them in the spinal fluid.
Case 2
K.C., an African male aged about 43, in the
employ of the Tsetse Control Department, was
stationed at Kariba, on the Zambesi. He was
referred to Harare hospital on 22nd December,
1967, as having perstans filariasis. Two other
African men working on the same station were
also sent in because this parasite 'had been found
in their blood.
The patient stated that he was perfectly lit
until three months previously, when he began to
experience a feeling of drowsiness, headache,
tiredness and .a burning sensation or pain in the
epigastrium. Although none of these symptoms
were marked they were sufficiently noticeable
to mention them to different doctors. He also
had sore eyes, a sore throat and pains in his
arms and legs. He said that he felt shivery
towards evening, when his body became slightly
warm, and also mentioned that his vision blurred,
especially towards midday. Further, he was
troubled by an unusual thirst.
On examination, the patient looked fit and
reasonably well covered. He weighed 143 lb.
There was no fever or evidence of anaemia. The
liver was enlarged to three inches below the right
costal margin, but its surface was smooth and it
was not tender. The lymjih glands were not
palpable. The central nervous system was nor
mal in every respect. The fundi were normal;
the power, sensation and reflexes in the limbs
were normal.
The blood smears (wet preparation) revealed
no microfilariae, although they had been demon
strated in 'his blood before he was admitted to
hospital. The haemoglobin was 13.0 g. per cent,
and the leucocyte count 3,700 per c.mm., the
differential count being neut. 36 per cent, lymph.
42 per cent. mon. 12 per cent, and eosin. 10 per
cent (370 per c.mm.). The urine was clear of

D iscussio n

The most striking feature 'in Case 1 is the
repeated demonstration of A . perstans micro
filariae in the spinal flu-id. Other features point
ing to an encephalitic state were the severe
constant headaches, vomiting, blurring of vision
and the drowsy or stuporose state which ensued
a few days after the rather acute onset of the ill
ness. The greatly increased pressure of the spinal
fluid usually present when the spinal fluid was
tapped, together with the pleocytosis and the
raised protein content of the fluid, supported a
diagnosis of encephalitis. The presence of micro
filariae strongly suggests -that the encephalitis
was caused by the filarial infestation. The fact
that the patient improved with Melarsen and
that the improvement coincided with the dis
appearance of the microfilariae from the spinal
fluid and a reduction -in the cell count and its
protein might all be considered in favour of a
filarial encephalitis. The weakness in his legs
and arms, patchy numbness in his thighs, legs
and trunk, together with a neurogenic type of
bladder weakness, made us consider the possi
bility of a lesion in the cord. Indeed, at one
time there seemed to be a level at D10, but he
also showed a patchy numbness in the upper
limbs associated with diminished reflexes and a
definite weakness with ataxia, which would not
support a lesion confined to only D10. We stress
these neurological signs since the finding of ova
in the rectal snip might have suggested a bilharzial myelitis. However, his disorder -was
mostly sensory and there was nothing to indicate
an upper motor lesion in the lower limbs—rather
the reverse. The lesions were too patchy for a
single lesion on the spinal cord and we would
have expected a clear transverse lesion in bilharzias'is instead of a patc'hy numbness and such a
widespread effect on the nervous system. Further,
26
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art attack on the cord would not have been
accompanied by so raised a spinal fluid pressure.
This high pressure together with very severe
headaches suggest that the main reason for the
signs was an encephalitis. At first we were in
clined to favour a hypothalamic lesion on account
of the thirst and polyuria, but this seems doubt
ful. More likely the effect of the filarial parasite
was very widespread, invading both brain and
cord.
It is interesting to note that the case recorded
by Adolph et al. (J962) showed certain symp
toms very similar to our case1—a patchy numb
ness, blurring of the vision .and weakness in a
limb.
We consider, therefore, that the bilharzial ova
in this case were purely coincidental to the attack
on the nervous system by A . perstans, We be
lieve that this case is unique in that the micro
filariae were repeatedly recovered from the fluid,
a fact that has not previously been recorded.
Further, it is reasonable to assume that the
cerebral and myelitic lesions were also the result
of a direct attack over a widespread area of the
brain and cord rather like that found in dis
seminated encephalomyelitis.
The second case is also of interest, since this
patient too complained of headache, drowsiness
and fatigue, but these symptoms cleared spon
taneously within a month. Even though no
complaint was mentioned at the time we examined
him, there were still microfilariae p en tans in his
spinal fluid.
Far from being an innocent infestation, we
believe A. perstans to be a serious parasite which
can attack several vital organs, including the
pericardium, liver and centra! nervous system.
If a patient is seen with the microfilariae in his
peripheral blood it would be wise, especially if
he complains of a persistent headache or drowsi
ness, even if these are not prominent, to examine
the spinal fluid for t'hedr presence. It is quite
possible that a number of patients with those
vague complaints are labelled as having an
anxiety state or even a psychiatric disorder.

cephalitis. The African had a temporary and
mild illness characterised by headache, drowsi
ness and fatigue and his symptoms cleared spon
taneously.
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Summary

In two patients, one a European and the other
an African, microfilariae resembling those of A.
perstans were found in the cerebrospinal fluid.
The European showed evidence of a serious and
diffuse lesion affecting the brain and probably
the spinal cord, the disorder being best described
as an acute encephalomyelitis. Although this
patient also had ova of S. mansoni, reasons are
advanced as to why we favoured a filarial en
27

