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on these animals proved to be negative for leptospiral infection.
The probable source of infection now pointed more and more
to the cows themselves. Urine samples from a random number
of cows on both farms proved to be negative for leptospirosis.
Howevei' blood taken from 20 random cows showed that in
15 the leptospiral agglutinations were positive with antigens
representing the hebdomadis subgroup (serotypes mini and
wolffli). Several unexplained abortions had occurred among
the cattle in the past year. By chance, in August 1968 two
cows aborted on farm B ; the foetuses and blood were examined,
and agglutination tests with antigens representing the
hebdomadis subgroup were found to be positive. This lepto-
spiral infection of the cattle was not held to be necessarily
responsible for the abortion. It was felt, however, that the
cowherdsmen had been infected by direct contact with the
infected cattle.

Conclusion

It would appear, therefore, that this small outbreak of four
human cases of leptospirosis hebdomadis arose from direct
contact with infected cattle, and not, as is more usual in lepto-
spiral infection, from infected rodents or other animals or pets
-for example, dogs in the case of infection with L. canicola.
Evidence is accumulating that a high proportion of the cattle
in the British Isles are infected with leptospires, though they
may not necessarily show much clinical manifestation of this.
At the present time leptospirosis in cattle is not a notifiable
disease. Increasingly, human cases of benign leptospirosis are
being reported in Europe, but so far there has been no previous
report of an outbreak in the British Isles of infection with
L. hebdomadis in man, though sporadic positive serological
tests are occasionally met with in this country (L. H. Turner,
personal communication, 1968). As from 1 October 1968
leptospirosis has become a notifiable disease in man under the
Public Health (Infectious Diseases) Regulations, 1968. The

true incidence of benign leptospirosis will henceforth be known
more accurately.
Many cases of leptospirosis are not diagnosed at the present

time, since the condition is not considered. Short fevers, of the
P.U.O. type, without jaundice but with headache and
meningism (due to aseptic meningitis) may well be examples
of benign leptospirosis, and this diagnosis must be considered,
especially if there is any possibility of infection with the
organism.

Preventive measures consist essentially in the destruction of
rodents and the improvement of personal and environmental
hygiene of persons potentially exposed to infection either at
work or in their leisure pursuits.

We thank Dr. J. P. Mackcy, consultant bacteriologist, Redhill
Group Pathological Laboratory, and Dr. L. H. Turner, director,
Leptospirosis Reference Laboratory, for their co-operation in the
bacteriological and serological investigations of these cases. We also
thank Dr. K. Heber and Dr. H. A. Leggett for allowing us to quote
Cases 1 and 3 respectively.

Copies of reprints may be obtained from Dr. A. Sakula.
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Leptospirosis in Human Pregnancy followed by Death of the Foetus
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Summary: An attack of leptospirosis due to serotype
canicola in a pregnant woman was followed in the

convalescent period by death of the foetus. Previous
cases of this nature are reviewed. In certain areas where
leptospirosis is known to exist among the animal popula-
don early recognition and treatment of human cases is
advised, especially when they occur during pregnancy.

Introduction

The tendency to abortion as a complication of human lepto-
spirosis has been referred to in a number of publications. For
example, cases of abortion during an attack of canicola fever
were described in Germany by Cramer and Wadulla (1950) and
by Bleier and Lechtken (quoted by Kathe and Mochmann,
1967); and Alston and Broom (1958) quoted a report by
Hiyeda in Japan on a case of abortion of a 4-month-old foetus

by a woman suffering from Weil's disease. These workers,
however, failed to isolate the leptospires from the foetus, nor
were they able to demonstrate them in histological sections of
foetal tissues, so it was not possible to say whether the abortions
occurred merely as a result of the maternal condition or whether
the organisms had actually penetrated the placenta, with sub-
sequent infection of the foetus, and that foetal infection resulted
in foetal death.

Proof that intrauterine infection of the human foetus can
occur was given by the work of Chung et al. (1963) in China.
These workers isolated leptospires from the liver and kidney of
a 5-month-old foetus aborted by a patient suffering from lepto-
spirosis due to serotype kasman. They also isolated serotype
bovis from the amniotic fluid, placenta, and cord blood of a
leptospirosis patient whose baby, delivered at full term, appeared
to suffer from and was successfully treated for a mild attack of
congenital leptospirosis from the second to the twelfth day
after birth.
Chung et al. also referred to the high rate of abortion and

miscarriage that occurs when leptospirosis is acquired during
pregnancy in certain Trice-growing areas of China, where pre-
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sumably leptospirosis is an occupational hazard, and it is there-
fore probable that abortions due to leptospirosis may be occur-

ring more often than is realized in other areas where the risk
of infection is high.

Reports were made by Coghlan et al. (1957) and by Coghlan
and Norval (1960) on the frequent outbreaks of leptospirosis
due to serotype canicola among persons living and working on
pig farms in Scotland, the infecting organism being transmitted
in the urine of infected pigs. During the intervening 10 years

the leptospira carrier rate among the pigs on some of these
farms has remained high, and outbreaks of human canicola
infection have continued to occur from time to time.

Case Report

In November 1967 the owner of one of these infected piggeries
developed a febrile illness thought to be influenza. Three weeks
later his 34-year-old wife, who was then 30 weeks pregnant, became
ill with the same symptoms. The man made an uneventful recovery,

but his wife's condition of fever and severe headache persisted for
three weeks. It was then thought possible that she might be
suffering from canicola fever, as there had been cases among the
workers on the farm in the past ; she was therefore admitted to

hospital, where serological examination on that day and subsequently
showed high levels of antibody to serotype canicola.

Laboratory Methods

Agglutination-lysis tests by the method of Wolff (1954) were used
for serological diagnosis. Live cultures of leptospires were used
as the antigen, and dilutions of serum from 1 in 10 to 1 in 30,000
were examined. A few drops of the patient's blood and the
deposit of centrifuged urine were inoculated into Stuart's medium
in an attempt to isolate the organisms. The isolation of leptospires
from the foetal organs at necropsy was also attempted by inoculating
into 3-ml. amounts of Stuart's medium small pieces of tissue sucked
out by a Pasteur pipette. The cultures were incubated at 28' C.
and examined at weekly intervals for up to eight weeks before being
'discarded as negative.

Three-week-old hamsters were inoculated intraperitoneally with
0.5 ml. of the patient's blood and with foetal blood, spleen, kidney,
and placenta, the foetal tissues being first emulsified in a small
amount of saline.

Microscopical examinations for leptospires in the patient's urine,
all tissue cultures, and the peritoneal fluid from experimental animals
were made with dark-ground illumination, 6-mm. and 2-mm. objec-
tives being used.

Sections of foetal tissue were stained by Levaditi's silver impreg-
nation technique and by the method of Warthin and Starry modified
by Kerr (1938).

Observations

Two specimens of serum from the patient's husband taken about
7 and 11 weeks after his illness were also found to be positive,
and a falling titre indicated that his recent infection had been canicola
fever, not influenza. Table I shows agglutination titres of the patient
and her husband. Cultures and animal inoculation of the patient's
blood failed to isolate leptospires, which was not surprising so late
in the infection. Dark-field microscopical examination of urine did
not show any leptospires, and urine cultures were negative.

TABLE I

Days after Agglutination Titres*
Onset

(Approximate) Patient Husband

21 300,000
23 1,000,000
28 100,000
37 3,000
49 30,000
74 1,000

* Reciprocal of highest dilution of serum resulting in agglutination and/or lysi-s

Serological examination of the two farm dogs showed low titres
of canicola antibodies and four out of six pigs were found to
have titres ranging from 300 to 3,000, indicating the continuation
of leptospira infection among the pigs. Table II shows the titres
of agglutination in the sera of the dogs and pigs.

TABLE II.-Agglutination Titres* of Serum of Two Dogs and Six Pigs

Dog Serum Pig Serum

1 100 1 300
2 100 2 Negative10

3 1,000
4 10
5 3,000
6 1,000

* Reciprocal of highest dilution of serum resulting in agglutination and/or lysis.

Seven days after her admission to hospital the patient's clinical
condition had improved, and a further serological test showed a
fall in the antibody level. Four days later, however, the foetal
heart could no longer be heard, and the patient was transferred to
the maternity hospital, where it was confirmed that the baby was
dead. Labour was induced, and a dead foetus was delivered two
days later.

Examination of the foetus showed considerable epidermal
desquamation indicative of maceration and in keeping with the fact
that the foetal heart was not heard for three days before delivery.

Macroscopic Examination of Foetus.-The brain and meninges
showed no abnormality. In the thorax and abdomen the organs
were all developmentally normal with no recognizable pathological
condition. All the organs were macerated.

Microscopical Examination of Foetus.-Microscopically the heart,
lungs, liver, spleen, and kidneys were all severely macerated, There
was no obvious lymphocytic or inflammatory cell infiltration. No
leptospires were positively identified in any of the tissues, which was
not surprising in view of the well-established maceration.

Bacteriological Examination.-Culture and animal inoculation of
the placenta and foetal heart, liver, kidney, and lung tissue were
carried out, but no leptospires were isolated by either of these
techniques.

Discussion

Fennestad and Borg-Petersen (1956, 1958), in their com-
prehensive studies of bovine leptospirosis and abortion, experi-
enced the same difficulty of isolating the organisms from aborted
cattle foetuses. They believed that death of the infected foetus
takes place some time before it is expelled, and that the failure
to isolate leptospires is due to the inability of the organisms
to survive in autolysing tissue. They stated, however, that they
were able to demonstrate them-with some initial difficulty, they
admitted-in silver-impregnated sections of foetal kidney and
liver from aborted foetuses of experimentally infected and
naturally infected heifers and cows. They concluded from
their investigations that at a certain stage of bovine leptospirosis
leptospires are able to penetrate the placental barrier and infect
the foetus, which after a few days may die. Abortion follows as
an expulsion of dead matter, and this has been shown to occur
two to three weeks after the acute stage of maternal infection.
The same process resulting in foetal infection in human

leptospirosis might explain why, in the case we have described,
the death of the foetus took place so late in the course of the
mother's illness and why we were unable to isolate the organisms
from the tissues of the foetus, which must have been dead for
at least two days before delivery.
Though we examined many silver-impregnated sections of

foetal tissues we were unable to show convincingly the presence
of leptospires in the tissues. Bearing in mind that the organ-
isms, if there, must have been dead, since they did not grow in
culture, it is possible that some of the argentophilic material
we saw in the sections of kidney, liver, and placenta was in
fact fragmented or degenerate leptospires, but we could not
state this with any degree of certainty. Leptospires have been
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demonstrated in silver-impregnated sections of foetal tissues of
experimentally infected guinea-pigs by Babudieri and Biocca
(1941) and in the foetuses of pigs and cattle by other workers,
but they have been isolated only from animal foetuses examined
immediately or very shortly after death (Ryley and Simmons,
,954).
Though we have no proof that the human foetus was infected

there is sufficient evidence in previous work on human and
animal abortions to indicate that it probably was. In any case
it is reasonable to suppose that the mother's leptospiral infection
in one way or another resulted in the death of the foetus.

It is important, therefore, to be aware of the possibility of
leptospirosis in cases of feverish illness during pregnancy in
persons living or working in situations where sources of infec-
tion are known to exist. One can then endeavour to suppress
the septicaemia by prompt antibiotic treatment and so reduce
the risk of the foetus becoming infected.
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Medical Memoranda

Strangulated Obturator Hernia with Acute
Gangrenous Appendicitis

Brit. med. J7., 1969, 1, 230

Obturator hernia is a rare clinical condition, and when it
presents in close causal relationship with an acute gangrenous
appendicitis the combination is singularly unusual and indeed
has not been recorded. The following case is therefore of
interest.

CASE REPORT

A man aged 36 presented with periumbilical abdominal pain
and vomiting of three days' duration. Within 24 hours of the
onset of symptoms the pain had spread to the right iliac fossa.
He had been constipated for two days but had been passing flatus.
There were no urinary symptoms. He had had intermittent lower
abdominal pain for the previous six years ; it had never radiated
down the right leg or into the right knee but into the small of the
back.
On examination his tongue was furred and halitosis was pro-

nounced. His temperature was 99.8' F. (37.7' C.). The abdomen
showed no distension; he was tender in the right iliac fossa with
some guarding. There was an ill-defined and tender mass 3 in.
(7.5 cm.) across just to the right of the symphysis pubis above
the inguinal ligament. There were no swellings in the hernial
orifices. Rectal examination revealed tenderness to the right but
no mass could be felt.
The clinical picture was thought to be compatible with acute

appendicitis with mass formation ; the mass was clearly atypical
in position, but this might have been due to an atypically placed
appendix-along the inguinal ligament towards the symphysis
pubis.
The patient was treated with intravenous fluid and tetracycline

as a case of appendix mass. In the ensuing 24 hours considerable
subjective improvement occurred. The pain, tenderness, and
vomiting subsided, but the mass remained unchanged. The
subsequent 24 hours produced a completely different picture with
rapid abdominal distension, recurrence of vomiting, and colicky
abdominal pains. There was no doubt now that the intestinal
obstruction had supervened and he was prepared for operation.
At laparotomy a knuckle of terminal ileum was found to have

been caught in an internal hernial sac below the superior ramus

of the pubic bone; this was later traced to the obturator canal.
The bowel was freed with some difficulty after stretching the neck
of the sac; the bowel was haemorrhagic but viable. After reduction
it was noticed that the appendix in fact formed part of the posterior
wall of the sac, so that this hernia was indeed of the sliding variety.
The appendix was gangrenous and was removed. The sac was
not excised in its entirety; it was rather large and dissection was
rendered tedious by the considerable degree of congestion. The neck
was therefore approximated with silk sutures and the peritoneum
further sewn over the repair with catgut. His postoperative course
was uneventful and he was discharged on the tenth day.

COMMENT

The discovery of obturator hernia in this patient was a
complete surprise. This is not an unusual presentation, for
the diagnosis is seldom made preoperatively, though with a
high degree of suspicion a fair proportion can be diagnosed.
However, in retrospect, most cases at least show some of the
classic features of obturator hernia-advanced age, lean body
habit with recent loss of fat, distribution of pain in the course
of the anterior branch of the obturator nerve (Romberg-
Howship's sign), with or without tenderness in Scarpa's
triangle, and a palpable mass in the pelvis. Discrepancies are
to be expected (Archampong, 1968).
There are as yet some unexplained aspects of hernia forma-

tion in the African. Zivanovic (1968) attributed the high
incidence of inguinal and femoral herniae in East Africa to
the unusually low position of the pubic arch. It is probable
that this peculiarity of the African pelvis may influence other
forms of herniation in the lower abdomen. Certainly this line
of investigation is worth further study.

I wish to thank Dr. M. A. Barnor for referring this patient for
treatment, and Dr. A. B. Amissah for the careful notes he made
of the patient.

E. Q. ARCHAMPONG, B.SC., F.R.C.S., F.R.C.S.ED.
Department of Surgery, Ghana Medical School, Accra, Ghana.
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