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ABSTRACT

Background. The traditional method of detection of micro-
filaria in night blood specimens for the diagnosis of Wuchereria
bancrofti infection is being replaced with circulating filarial
antigen in day blood specimens, which has a high sensitivity.
However, both methods are indirect tests to detect the presence
of adult worms in vivo. Localization of adult worms in vivo in their
natural habitat may help in understanding better the end-point of
drug treatment, the adulticidal action of antifilarial drugs, and in
locating the site of lymphatic pathology. We used ultrasound
examination to assess the preferential location of adult worms in
an area endemic for lymphatic filariasis.

 Methods. Ultrasound examination was done in 36 asymp-
tomatic male carriers of Wuchereria bancrofti microfilaria to
detect the location of adult worms. Both sides of the scrotum
(root of the scrotum, epididymis, spermatic cord, testis and the
adjoining area), lymphatic vessels and inguinal, popliteal, axillary
and epitrochlear lymph nodes were examined using a 7.5 MHz
probe in real-time B mode.

Results. The ‘filaria dance sign (FDS)’ suggesting the pre-
sence of adult worms was observed in 22 carriers (61%). The
preferential site of location of the adult worms was the intrascro-
tal juxtatesticular lymphatic vessels in ‘nests’ along the lymphatic
vessels of the epididymis, spermatic cord and paratesticular
region. The number of nests varied between 1 and 4 with a mean
size of 0.3 cm2. In 95% of cases, localization of the worms was
unilateral. The mean microfilaria (SD) count-positive cases for
those with the filarial dance sign (264 [199]) was significantly
higher (p<0.05) than for the negative cases (171 [196]).

Conclusion. Ultrasound visualization of adult worms of
Wuchereria bancrofti in vivo is possible and confirms the concept
that the worms have their own territory and reside in ‘nests’. The
preferential site of localization of the adult worms in men is the
intrascrotal juxtatesticular lymphatic vessels.
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INTRODUCTION
Important developments have taken place in recent years in the

diagnosis of Wuchereria bancrofti  infection. The traditional
method of detection of microfilaria (mf) in night blood specimens
is being replaced with circulating filarial antigen (CFA)-based
detection of infection in day blood specimens with high sensitiv-
ity.1–4 Filter paper blood samples can also be used to detect CFA
by Og4C3 ELISA assay.5 However, detection of mf and CFA
provide indirect evidence of the presence of adult worms. Very
little is known about the in vivo behaviour of the adult W.
bancrofti. It is essential to localize and visualize the adult worms
in vivo in their natural habitat to understand the end-point of drug
treatment, adulticidal action of an antifilarial drug,6,7 localize the
site of lymphatic pathology,8 and compare the relationship be-
tween microfilaraemia and disappearance of filarial antigenaemia
as these could have a direct bearing on disease progression and
morbidity. The only method available earlier to confirm the
location of the adult worm was biopsy of the lymph nodes in W.
bancrofti 8 or at autopsy in Brugia malayi (B. malayi) infection.9,10

It was also not possible to visualize abnormalities of the lymphatic
vessels till the techniques of lymphangiography, lymphoscintigraphy
or magnetic resonance imaging (MRI) became available. These
techniques are either invasive, time-consuming or expensive.
Further, lymphangiography has the risk of inducing or aggravat-
ing the local morbid condition. MRI for the visualization of
individual lymphatics is still evolving and is not yet clinically
established; besides, it is expensive and requires intradermal
contrast injection in the drainage area. A non-invasive procedure
such as ultrasound to visualize adult worms of W. bancrofti in
vivo11 has not been used regularly to generate data on the prefer-
ential location of adult worms in young adult men in different
geographical regions endemic for lymphatic filariasis. We report
our observations of ultrasound examination to detect the preferen-
tial location of adult W. bancrofti worms in male mf carriers.

METHODS
A community-based mass blood survey was carried out between
2000 and 2200 hours to detect W. bancrofti mf carriers in urban
areas of Pondicherry. Males above 12 years of age who were
asymptomatic and positive for mf on a 20 cmm finger-prick blood
sample were included in the study. These were 36 asymptomatic
male W. bancrofti mf carriers with a mean age of 27.5 (range: 10–
57 years; Table I). One ml of venous blood was taken from each
person the previous evening (between 2030 and 2130 hours) and
the mf count per ml of blood was obtained by the membrane
filtration technique.12

Informed written consent was obtained from the study subjects
before doing the ultrasound examination.

Ultrasound was done in real-time B mode, using an HP (Sono
100 colour Doppler, Philips) machine with a linear, 7.5 MHz
transducer. Both sides of the scrotum were examined serially, first
applying the probe to the root of the scrotum and then the area
adjoining the epididymis and testes. The lymphatic vessels and
lymph nodes in the inguinal region and thigh of both sides were
examined. Finally, the lymphatic vessels and lymph nodes of the
axillae and upper arms were also examined. Each examination
lasted 20–30 minutes.

RESULTS
The mean (SD) mf count was 228.3 (200.9). Twenty-two carriers
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(61.1%) were found to have tiny echogenic structures located
either in the juxtatesticular lymphatics or lymphatic vessels of the
spermatic cord. These were different from the well-recognized
turbulence of arterial and venous blood flow. These echogenic
structures had a peculiar random but active and localized move-
ment pattern—the filaria dance sign (FDS). These actively motile
and linear segments were observed both in transverse and longi-
tudinal views of the lymphatic vessels. Physical manipulation by
pressure did not change the location of the sign suggesting that the
structures were localized and stable. These ‘filarial nests’ were
seen either in the juxtatesticular or spermatic cord lymphatic
vessels. The tubular nature of the juxtatesticular structures sug-
gested dilated and tortuous lymphatic vessels.

There was a significant difference (p<0.05) between the mean
(SD) mf counts of persons positive for the FDS (264[199.7]) and
for those negative (171[196.1]). The number of ‘nests’ varied
between 1 and 4 and the size between 0.07 and 0.6 cm2.

DISCUSSION
In a series of ultrasound studies, adult W. bancrofti were de-
tected in the scrotal area of men.11,13 The location of the parasites
was stable14 and this procedure was also adopted to investigate
the macrofilaricidal properties of antifilarial drugs.6,7 The choice
of locations scanned with ultrasound was based on the results of
experimental studies using histological,9,10 lymphoscintigraphic
and video micrographic techniques15 to locate adult worms of B.
malayi. However, ultrasound failed to locate the adult worms of
B. malayi in vivo.15,16 This may explain why B. malayi infections
are not characterized by genital disease whereas hydrocele and
epididymo-orchitis are typical of bancroftian disease. One ultra-
sound study in children reported that only 14% of children were
positive for FDS. The advantage may be the early detection of
adult worms in children,17 which may allow early treatment and,
hence, prevent progression of lymphatic damage and thereby the
disease. Ultrasound has been used as a tool in epidemiological

field studies to assess the scrotal pathology in bancroftian
filariasis.18

Though similar findings have been reported earlier, our study
shows a significant difference in mf counts between the FDS-
positive and -negative cases, suggesting that the number of adult
worms may determine their visualization. The tubular and echogenic
juxtatesticular structures suggested the presence of dilated and
tortuous lymphatic vessels. These findings might indicate the
pathogenetic process in the occurrence of hydrocele as the subjects
did not have clinical or subclinical hydrocele. The demonstration of
FDS/dilated lymphatics/subclinical hydrocele by ultrasound in mf-
negative CFA-positive and mf-negative CFA-negative patients
residing in endemic areas may change the management of patients
and community-based global programmes for the elimination of
lymphatic filariasis. However, large studies are required to estab-
lish the different sites of location of the adult worm in both men and
women for better understanding of the behaviour and response of
these worms to drugs and other interventions.

Ultrasound visualization of adult worms of W. bancrofti is
relatively easy and the procedure is non-invasive. Our findings
confirm the concept that the adult worms of W. bancrofti have
their own territory and reside in ‘nests’. The preferential site of
location of adult worms in men are the intrascrotal juxtatesticular
lymphatic vessels.
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TABLE I. Microfilaria count (mfc) and location of adult
Wuchereria bancrofti in the study subjects

Age Microfilaria Nests
(in years) count per ml n Size (cm2) Location

21 74 2 0.07, 0.12 Right SC, JTL
21 77 1 0.22 Right SC
24 252 1 0.12 Right SC
29 157 1 0.16 Right SC
32 372 3 0.12, 0.04, 0.12 Right SC, JTL
32 48 4 0.12, 0.08, 0.12, 0.06 JTL
18 48 1 0.4 Left SC
37 94 2 0.16/0.06 Right SC, JTL
22 542 1 0.04 Left JTL
32 82 1 0.07 Left SC
55 162 2 0.12/0.06 Right and left SC
32 236 1 na Right SC
26 164 1 0.06 Right SC
14 223 1 0.12 Right SC
18 502 1 0.12 Right SC
14 385 1 0.24 Right SC
19 667 1 0.24 Right SC
23 744 1 0.16 Right SC
26 220 2 0.07,0.16 Right SC, JTL
29 152 1 na Right SC
28 362 1 0.16 Right SC
21 256 1 0.4 Left SC

na not available SC spermatic cord JTL juxtatesticular lymphatics


