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Mickulicz procedure is indicated. An alternative is Muir's
method7 of decompressing the terminal ileum, after the ileo­
transverse anastomosis, by introducing a soft rubber tube
or catheter through the closed end of the transverse colon
and up the lumen of the terminal ileum for about 6 inches.
This tube is brought out through a separate stab incision in
the abdominal wall, and is removed in 7-10 days. A further
alternative is Woodhall's modification of the Mickulicz
procedure: after resection an ilea-transverse anastomo is is
performed, but the divided ends of the terminal ileum and the
transverse colon are exteriorized. The anastomo is is per­
formed about 2 inches from the divided ends, around which
the abdominal wall is closed, leaving 1 inch protruding.
These ends are occluded with clamps. If any distension occurs,
the clamp on the small bowel is removed. After 7 days an
extra-peritoneal closure of the divided ends is performed.

In the ileo-ileal type of intussusception, an enterectomy,
including the causative lesion, followed by primary end-to-end
anastomosis is indicated if simple excision of the lesion is
not feasible. In practice, resection and anastomosis is usually
done.

In the 2 ilea-ileal intussusceptions reported here, resection
and primary anastomosis was performed, in one because the
intussusception was irreducible and gangrenous, and in the
other because the causative lesion was thought to be a benign
tumour. In the caeco~lic intussusception, the bilharzial
lesion of the caecum could not be distinguished from a
carcinoma, and a right hemi-colectomy with primary end-to­
side ileo-transverse anastomosis was performed.

SUMMARY

1. Four cases of intussusception in the adult are presented.
The condition is probably not as rare as is generally believed.

2. The clinical features of the condition are discussed.
Presentation differs widely from case to case. There may be
merely recurrent attacks of abdominal pain with no clinical
intestinal obstruction. There may be recurrent bouts of
subacute intestinal obstruction which may terminate in
complete obstruction. It may resemble the condition in the
infant and present as a sudden acute intestinal obstruction.
Vomiting occurs fairly frequently, but passage of blood per
rectum in less than half of cases. A palpable mass is present in
one-haIfto three-quarters of cases.

3. X-ray of the abdomen will reveal evidence of int tinal
ob lruction if this is present, while a barium enema hows
pathognomonic features if the ape of the intu u ption is
in the large bowel.

4. In the treatment of the condition, hydro tatic reduction
has little or no place in the adult because few cases are primary.
At operation the intussusception i reduced if po ible, and
the causative lesion dealt with according to the conditions
present. A simple tumour of the bowel or a MeckeI' diverti­
culum may be e cised, but resection and primary anastomo is
is usually preferable. In the large bowel, resection in one or
two stages, according to the degree of obstruction, is tbe
procedure ofchoice.

I should like to express my thanks to the foLIo, ing: Mr. B.
Lewin for penni ion to use his cases and for helpful critici m;
Mr. S. Kay for permission to use his case; Dr. M. Tonkin, Medical
Superintendent of the Coronation Hospital, for permi ion to
publish the cases; Dr. A. D. Bensusan for the photographs; and
the S.A.I.M.R. for the histological reports.
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ADDENDUM

Since submitting this paper for publication, the author has encoun­
tered a further case in a young Bantu adult male. This patient
was admitted under Mr. B. Lewin with generalized abdominal
colic following an attack of diarrhoea the day before admi ion to
hospital. There was a doubtful story of passage of blood per
rectum. He had no further bowel action after admi ion but he
continued to pass a little flatus. Vomiting and abdominal colic
persisted. A significant phy ical sign was hifting point tenderness
in the peri-umbilical area. At laparotomy, an ileo-ileal intus­
susception was found about 4 feet from the ilea-caecal valve.
It reduced easily, and the apex was found to be formed by a smooth
round tumour projecting into the lumen from the anti-mesenteric
border. A wedge resection of the tumour-bearing segment of ileum
(about 5 inches in all) was performed. followed by an end-to-end
anastomosis. He made a good recovery after the operation.
Hi tological examination showed that the tumour was a polypoid
adenoma with mucoid degeneration.

The explanation of the shifting, but extremely localized, tender­
ness lies in the much greater mobility of the ileo-ileal as compared
with the ileo-caeca) intussusception. TO mass could be palpated
in this case.
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Wesselsbron virus was first described by Weiss et af.l as the
causative agent of an outbreak of illness in sheep, often
associated with abortion, which occurred on a farm in the

• The studies and observations on which this paper is based
were financed jointly by the South African Institute for Medical
Research, the Poliomyelitis Research Foundation, the South
African Council for Scientific and Industrial Research, and the
Rockefeller Foundation, and were conducted with the collabora­
tion of the Union Health Department.

Wesselsbron area of the Orange Free State during the late
summer of 1954--55. Tbe viru was isolated from infected
ti ues of a lamb that had died 2 day before.

Wesselsbron virus was first i olated from a naturally infec­
ted human being, and from mo quitoes (Smithburn et al.I),
about a month after the isolation of the above-mentioned
prototype strain. The agent is an arthropod-borne virus
(Muspratt et al. S) which attacks both beep and man in
nature and causes an infection with clinical manifestations.
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TABLE I. RESULTS OF INTRACEREBRAL ADULT-MOUSE NEUTRAl.lZATlON
TEST WITH H 112 VIRUS AGAI ST THE ACUTE AND CONVALESCENT
SERA OBTAINED FROM THE PERSO FROM WHOM THE VIRUS WAS

I'iOLATED

umber of mice

Acute-phase
7.4.57

Convalescent-phase
24.4.57

were made from them which led to the establishment of a
transmis ible agent in both newborn and adult mice. This
agent was designated H 112, corresponding to the accession
number given to the field specimen.

Sixteen days after initial inoculation of the patient's serum
into mice a re-inoculation of the serum (which had been
stored in a mechanical deep-freeze) into 6 newborn mice was
done. All 6 mice either died or sickened between the 8th and
13th days. Re--isolation of the agent was accomplished.

In an adult-mouse intracerebral neutralization test with
adapted H 112 virus against pre- and post-inoculation
Wesselsbron-virus sheep sera, the latter neutralized approx­
imately 5· 9 logs of the virus. These results indicated"that
H 112 virus strain is identical with or closely related to
Wesselsbron virus.

An intracerebral neutralization test in adult mice with
H 112 virus was done against heat-inactivated acute- and
convalescent-phase sera obtained from de M. The test
showed a sharp rise in antibodies during convalescence of
the donor and confirmed the origin of the virus from him.
The results of this test are shown in Table I.

The second individual (p.) participated in the same activities
as de M. with the exception that at no stage did he handle
living or dead infected animals. He was, however, frequently
bitten by mosquitoes while engaged in mosquito catching.
The evening of the same day that de M. awoke feeling ill,
i.e., the 5th day after their arrival in the Middelburg area,
P. felt a sudden headache and pain in his back and left
shoulder while working at a catching site. Shortly afterward
his temperature was found to be 101·6°F. During the night
he suffered rigors and perspired profusely. The following
day his febrile reaction continued and he too complained of
pain behind the eyes as well as generalized body pains. The
patient experienced great discomfort in flexing his limbs owing
to muscular pains. He also complained of a pain high up
in his abdomen. His temperature at this stage was 98· 8°
and it was then that a blood specimen was taken for possible
virus isolation·. The next day the patient's temperature was
normal but he still complained of upper abdominal pain.
He was examined by a doctor that morning and showed both
hepatomegaly and splenomegaly, the liver being firm and

• The authors acknowledge the cooperation of Dr. r. H.
Mathieson, deputizing for the District Surgeon, Middelburg,
c.P., for obtaining this specimen.

The aim of this paper is to record 2 further cases of natural
infection by Wesselsbron virus in human beings.

Materials and Methods

The procedures and techniques that were employed in the
laboratory for the diagno i of Wesselsbron virus infection
in the two human cases were e sentially the same as those
described by Smithburn et al. 2

Clinical observations were limited to a history and phy ical
examination without clinical pathological investigations.

RESULTS

The two cases of Wesselsbron-virus infection to be described
in this report were in per onnet who undertook field investi­
gation during an outbreak of illness among sheep in the
Middelburg district of the Cape Province in the late ummer
of 1957. The Director of Veterinary Services had stated that
Wesselsbron virus had been isolated from the tissues of a
sheep which died in the area and these two individuals, one
from the South African Institute for Medical Research
and the other from the Medical Ecology Centre of the Union
Health Department, undertook to study the arthropod
vector or vectors active in the epizootic. An account of the
disease outbreak and a description of the topography of the
Middelburg region has been published in an article reporting
the i olation of an agent other than Wesselsbron virus
which wa made following these field investigations. This
agent has been designated Middelburg virus (Kokernot
et al.4).

After their arrival in the area these two individuals (de M.
and P.) proceeded to catch mosquitoes, from which Wessels­
bron and Middelburg viruses were subsequently isolated
(Kokernot et al.4). During these operations both men were
frequently bitten by mosquitoes. Two days after his arrival
de M. performed a post-mortem on a lamb that had died
after a short illness and a second autopsy on a ewe that had
died in convulsions.

On the morning of the 5th day after his arrival in the
Middelburg area de M. awoke feeling stiff and sore, especially
at sites of old traumata, which included knee, ankle, left
shoulder and back. He had a severe frontal headache with
a feeling of pressure behind the eyes. The headache was not
relieved by taking 2 aspirin tablets. His temperature at the
time was 99°F; there was a further rise to 101°F by mid­
afternoon. In the late afternoon, when his temperature was
100· 5°F, a blood specimen was taken. During the day
he was anorexic and only took fluids. By evening the muscular
and joint pains had mo tly gone and though he still had a
headache it was less intense. The feeling of pressure behind
the eyes continued. The next day the patient felt much better
and although febrile in the early morning his temperature
returned to normal except for a slight ri e at midday. He
was examined by a doctor that evening, who was unable to
elicit any significant physical finding.

The blood specimen was kept on water ice for 3 days
before the serum was separated and inoculated intracerebraLly
into newborn and adult mice for the purpose of attempted
virus isolation. Of the 6 adult mice inoculated with the
patient's serum, one was dead from a non- pecific cause the
day after inoculation and another on the 12th day. An
attempt at brain passage of thi second mou e was un uccess­
ful. The other 4 mice remained well. Inoculated newborn
mice sickened on the 8th and 9th day and brain passages
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tender. The convalescence of this individual was protracted in
that he continued feeling discomfort in his abdomen although
the liver and spleen were no longer palpable.

The blood specimen from P. was stored on water ice for
2 days. After this the serum was separated and inoculated
intracerebrally into 2 litters of newborn and a group of
6 adult mice. There were no deaths or signs of illness in the
inoculated mice during the 21-day period they were observed.
A I-in-IO dilution of the serum in bovine plasma-albumin
was re-inoculated intracerebraily into a litter of mice with
no evidence of pathogenic effects.

This acute-phase specimen of serum and one obtained from
P. 42 days later were tested against H 112 virus in an intra­
cerebral adult-mouse neutralization test. tach serum was
heat-inactivated for 30 minutes at 60°C before the testing.
The convalescent specimen neutralized 3· 3 logs of H 112
virus in the test controlled by the acute-phase serum. Such
an increase in neutralizing antibodies was taken as firm
evidence that the aetiologic agent of illness in the second
case (p.) was the same virus that was isolated from de M.

DISCUSSION

In the two cases of Wesselsbron-virus infection cited in this
paper and those reported elsewhere,I,2 there have been no
pathognomonic signs or symptoms elicited during the course
of the illness. The total number of cases with the diagnosis
confirmed by virus isolation or a significant immune response
in convalescence has been small. The clinical spectrum may
thus be broader than is indicated by these reports.

There are certain epidemiological factors that might assist
the clinician in his attempt to determine the aetiology of such
cases. Illness due to Wesselsbron-virus infection acquired
under natural conditions would be expected to have a seasonal
incidence. This period would be expected during the warmer
months and especially if rainfall had been above normal.
Both factors favour higher mosquito populations.

The mode of transmission might be direct contact with
infected tissues or the bite of a vector mosquito. Wesselsbron
virus has been isolated from several species of wild-caught
mosquitoes collected in the Union of South Africa.2, 5 In the
laboratory two of these species have been shown to be capable
of transmitting the virus by bite after a significant intrinsic
incubation period (Muspratt et af. 3 and Kokernot et a/.6).

There appears to be a rather widespread geographical
distribution of Wesselsbron virus infection in man and
domestic animals in southern Africa. The virus has been
isolated in the Free State, in northern Natal and in the eastern
part of the Cape Province. Serological surveys for the presence

of neutralizing antibodies to this irus in the era of indigenou
human being and domestic animals of northern atal
indicate a high incidence of immunity.' Wei set af.l report
the finding of antibodie in bovine sera collected at Knysna
and also in the Rhode ias.

A third factor of epidemiological ignificance is the patient's
occupation. This virus has been respon ible for epizootics
among the sheep population in South Africa. Therefore
individuals engaged in sheep husbandry have a greater degree
of exposure to infection with the agent, both in handling
infected animals and in their exposure at work in the infected
zone.

The aetiology of Wesselsbron virus infection in man can
be determined with certainty only if the virus is i olated or
if there is a significant rise in titre of antibody in a con­
valescent serum when compared with a specimen taken during
the acute phase of the illness. To attempt virus isolation the
blood specimen should be obtained in the early stage of ilIne s
and during the period of pyrexia, as the period of viraemia
in arthropod-borne virus diseases is short. In the second
case (P.) reported in this paper the blood was taken soon after
the termination of pyrexia and virus isolation was unsuccess­
ful. If the diagnosis is to be made by serological study it is
necessary to have paired sera. The first should be taken as
early as possible in the course of the illness and the second
during the 2nd or 3rd week of convalescence. Both specimens
should be refrigerated without actual freezing and handled
in such manner as to prevent bacterial contamination and
minimize haemolysis.

SUMMARY

1. Two clinical cases of Wesselsbron-virus infection in
man are described.

2. The diagnosis was confirmed by virus isolation in one
case and by significant increase in titre of neutralizing anti­
bodies in both cases.

3. Epidemiological factors are discussed which might
assist the practitioner in making a clinical diagnosis.
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