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/ales of schistosomiasis including a close encounter with
Schistosoma haematobium and a mistaken diagrnosis of
schistosormiasis from a liver biopsy

John Richens, FRCPE

Introduction

The main story I am about to tell is one that gave
my confidence as a diagnostician a welcome boost
while [ was trying to adjust to my return to England
after many years in the tropics. It deserved a brief
case report which never materialised although
it did later receive a brief mention in a piece |
wrote in 2004 on genital manifestations of tropical
diseases.! What I enjoyed about it most was that
it gave me the chance to make a rapid diagnosis
and send a patient away with specific treatment
for a condition, rarely seen in the UK, after a
single visit. It enabled me to put into practice new
knowledge acquired from a recent publication
and it put in me back in touch with my tropical
medicine training after I had returned to the UK
from Papua New Guinea, a country notably free
of human schistosomiasis, despite an isolated,
amusingly mistaken scare story reported in 1989
while I was working there, about which more later.

Thought-provoking case history

My patient was seen in a routine evening male
clinic for sexually transmitted infections. His
complaint was that he had noticed unusual lumps
in his semen. He had no other symptoms to report.
A short time before his visit I had come across
a “Lesson of the Week” in the British Medical
Journal reporting exactly this symptom in two men
who had swum in Lake Malawi and then returned

to New Zealand where a diagnosis of Schistosoma
haematobium infection was made.* My patient
was not a little surprised when I opened my line
of questioning by asking him, “Have you been
swimming in Lake Malawi by any chance?”
“How could you possibly deduce that?”

And indeed he had; he had been working as a
Peace Corps volunteer in Malawi and he had swum
in Lake Malawi at a time when the Lonely Planet’s
Africa on a shoestring and the New York Times had
both come under fire from experts for incorrectly
claiming that Lake Malawi — unlike so many
other African lakes — was free of schistosomiasis.
Armed with this information I put it to my patient
that if he would oblige us with a semen specimen
right away and if we could confirm the lumps he
had described, we could carry out microscopy
on site and potentially confirm a diagnosis of
schistosomiasis.

He and his girlfriend then retired to a cubicle
to produce a specimen that corroborated his
description perfectly. I took the specimen to the lab
and explained what I planned to do to a bemused
and somewhat sceptical senior technician. A lump
in the semen specimen was transferred to a glass
slide and then squashed down with a cover slip and
taken to the microscope where a further surprise
lay in store. Sure enough the characteristic eggs of
S. haematobium with the classical terminal spine
were present. What I had not anticipated from a



fresh specimen was that developed larvae
(miracidia) were not only visible within the eggs
but were wriggling around in a lively manner.
This is exactly what the young Theodor Bilharz
had observed when working for the Khedive of
Egypt in the 1850s. Performing autopsies, he
found eggs in the bladder mucosa and reported
“the embryos ‘moved’ briskly in all directions,
now contracting spherically, now stretching
out and finally tearing the eggshell; in this
process they stretch out to their full length and
tear the shell with a strong sideways pull”.*?

Everyone in the lab had to come and take a look
and the patient was duly invited in to view the
exciting finding. I was then able to send him off to
the pharmacy with a prescription for a single dose
of praziquantel with which his symptoms could
safely be predicted to resolve. I went home from
the clinic composing the title for a case report,
“Rapid diagnosis of S. haematobium infection by
microscopy in a genito-urinary medicine clinic”.
Somehow the report never materialised until I was
invited to write a piece on genital manifestations
of tropical diseases and took the opportunity to

briefly mention my adventure with the microscope.

Literature searches

In the course of researching this review I also
learned that capacity of S. haematobium to penetrate
the seminal vesicles had first been reported as
early as 1949 when the intrepid Claude Barlow,
a 70-year-old medical missionary (described in
Time Magazine as hard-bitten and stubborn-jawed)
deliberately infected himself on the arm with eight
cercaria of S. haematobium obtained from eight
different Bulinus snails in Egypt in 1944.° Barlow
had form in self-experimentation having previously
infected himself with the giant intestinal fluke,
Fasciolopsis buski, in order to bring a specimen
back to the USA for study. Having successfully

infected himself with schistosomiasis

he observed and recorded the development of
haemospermia and ova within his own semen four
months later with numbers peaking at six months.

Barlow was a passionate campaigner against
schistosomiasis and had tried unsuccessfully to
send infected snails to the USA laboratories by
post. He then decided it would be simpler to turn
himself into an egg carrier and find snails to infect
in the USA. At 10 months he was passing 20-
30,000 eggs daily in urine and similar numbers in
stool. He had many unpleasant bowel and bladder
symptoms and eventually became so sick he had
to take to his bed. Finally he took two doses
of stibophen (Fouadin) to which he responded
incompletely. Complete cessation of egg shedding
required a switch to treatment with the more potent

and toxic antimonial, tartar emetic.

The history of how scientists raced to elucidate the
complex transmission cycle of schistosomiasis and
differentiate between related species is a fascinating
story of competition between researchers from
Germany, Japan and Britain. The Japanese found an
ingenious way to prove that cattle were susceptible
to infection through the skin of their legs; a study
was conducted comparing cows on land, those
allowed to wander into paddy fields but not drink
the water, and those allowed into the paddy fields
wearing waterproof boots but free to drink the water.
The results clearly showed that cutaneous rather
than oral water exposure was critical to becoming
infected. The Japanese published their findings in
German journals overlooked by British scientists
who conducted much painstaking research only to
find that they were replicating work already carried

out by their Japanese rivals.



Cattle preparedfor an experimentto determinethe transmission route of schistosomiasis,

Japan, June 20, 1909

Report of human schistosomiasis in PNG

As I have already mentioned, no human form of
schistosomiasis is endemic in Papua New Guinea
where I gained most of my tropical medical
experience but that did stop one pathologist from
getting much egg (pun intended) on his face by
reporting a “probable” case from this country.” The
patient lived in the highlands and came to medical
attention following a penetrating arrow wound to
the abdomen. Biopsies from liver and peritoneum
showed quantities of eggs. Could a migrating bird
have regurgitated an infected Oncomelania hupensis
snail into fresh water in New Guinea, thus allowing
an infection with Schistosoma japonicum, the
closest regional variety of schistosomiasis, highly
endemic in parts of Sulawesi and the Philippines,
to infect a local inhabitant? Despite the fact that
the West Pacific Flyway bird migration route does
link the Philippines to New Guinea, embarrassment
soon followed when an experienced parasitologist
wrote in and pointed out that the eggs illustrated
were smaller, rounder and more thick-walled than
schistosome ova and far more likely to be Ascaris

lumbricoides rather than schistosome eggs!

He pointed out that the penetrating arrow wound
could have allowed Ascaris worms to escape into the
abdominal cavity with subsequent egg deposition
at the sites biopsied. He also noted the 40 snails
collected by the diligent investigators from water
courses in the patient’s area belonged to a species
(Glyptophysa) not susceptible to schistosomiasis
and quite distinct from the species of snail which
have evolved in the schistosomiasis endemic areas
of South-east Asia to the west of the Wallace line.”
One of the oft-repeated lessons from this anecdote
is that “common things are common”. In their
excitement to report Papua New Guinea’s first
case of schistosomiasis, those involved had not
overlooked the possibility of ascariasis; indeed
their case report noted the patient passed Ascaris
worms and was treated accordingly but by focusing
on schistosomiasis instead of ascariasis they
unwisely did not take sufficient expert advice from
parasitologists and malacologists (snail experts) to
make a sound case for a potentially important new

discovery.



It is also worth noting that the diagnosis of
ascariasis is not always easy. The eggs come in
a variety of guises — unfertilised, fertilised and
fertilised-decorticated — and special training is
needed to recognise all three forms. An important
distinguishing feature of Ascaris eggs is the
“mamillation” of the outer protein coat, giving it
a prominent rippled surface but this can be lost in
the process of “decortication”. The life cycles of
Ascaris lumbricoides and Schistosoma both involve
passage through the liver. In the case of Ascaris,
egg deposition in the liver results from the errant
migration of adult worms from the intestines into
the biliary system. Schistosoma ova, by contrast,
are released by adult worms which have met up in
the lungs and thence migrated to and set up home
in a permanent, loving (female spooning male)
embrace in their species’ preferred target site,
either in renal veins (S. haematobium) or the veins
surrounding the bowel (S. mansoni and the other
human-specific species of Schistosoma); 50% of
the eggs released do not make it out of the human
body via the evolutionary desirable excretory route
(urinary or faecal respectively) and may then roam
freely until they find a suitable tissue within which
to lodge, such as the liver, skin, central nervous
system, male or female genito-urinary tracts. Here
they provoke granuloma formation and the various

clinical manifestations of chronic schistosomiasis.

For taxonomic determination of Schistosoma
haematobium and mansoni morphologically,
observation of the prominent lateral or terminal
spine is essential, however S. japonicum has a
much more rudimentary lateral spine than the
other species hence confusion with a decorticated
Ascaris egg becomes more plausible. These days
more sophisticated DNA tests could, in theory, be
performed to determine which parasite might be
involved in such a case: A recent study of fishermen
on the southern shore of Lake Malawi demonstrated

the presence of schistosomiasis in semen by

polymerase chain reaction in 26.6%, whilst only
10.4% had ova detected by microscopy.® However,
such tests are not yet available even in NHS
commercial labs in the UK, let alone resource-poor
countries where the burden of disease is greatest.
Happily, the erroneous advice of Lonely Planet

about lake Malawi has long since been corrected.

Conclusions

In conclusion it is worth emphasising that
haemospermia is a relatively common condition
and rarely related to any demonstrable pathology.
Male genito-urinary schistosomiasis (MGS) is
even less often considered or recognised than
its female counterpart in differential diagnoses,
despite being the cause of a number of chronic
symptoms. A quick question about wild swimming
in the tropics is always pertinent as this anecdote
demonstrates and should be considered when any
other visible peculiarity of semen is seen as a
presenting complaint. My wife Veronica recalled
me relating this story when she saw a patient with
haemospermia in her GP surgery in Cambridge.
She enquired about travel and, after learning
he had swum in Lake Tanganyika, she referred
him for investigation which confirmed he had
schistosomiasis. As she put it, her colleagues were

“dead impressed” by this diagnostic coup.
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Water buffalo wearing waders to prevent transmission of schistosomiasis in paddy fields in
China, courtesy of the Meguro Museum, Tokyo



Japanese cattle wearing waders to protect them from acquiring schistosomiasis in paddy fields.
Kyoto University Museum, Tokyo.



