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This thesis concerns the investigatlon of a gangrenous enberitis
associated with the practice of pork feasting in the New Guinea
Highlards, The disease was first noticed in subjects during
laparotomy at Goroka in 1961,  Plg-bel (enteritis necroticans) was
defined as an acute necrotizing inflammatory disease of patehy
distribution of the small bowel commencing in the upper jejunun,

It was characterized clinically by severs upper asbdominal pain,
bloody disrrhoes ond nausea with occasional vomlting. The diseose
progressed, if untreatsd, to complete segmental gangrene of parts of
the small intestine with the development of mechanicel ileus,
oligaemic shock and severe toxaemies, A small proportion of persons
with the disease survived the initiel stages without trestment, but
perforation and peritonitis or the development of en acute nal-
absorption syndrome resulted in death,  The malabsorption was due
to chronic small bowel obstruction by adhesive bands, stenocais by
cloatrization or the development of short circuits, blind loops and
rigid scarred bowel segments denuded of hormal mucossa,  The histo-
pathologicel findings were non-specific except for the presence of
engionecrosis and thromboses in the mucosal end submucosal vessels
which resulted in ischaemic and hasmorrhagic necrosis,  There wes
no epperent mechanical or vasculaer cause fox this. Confusion in
terminology with this disease ond a large group of allied disorders
has necessitated the designation of the specific nsme "Pig-bel" to

the condition,
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A similar disease, "Dammbrand", appeared in epidemic fom in
Northern Burope in the latter and post-war years, and wes believed

to be due to Clostridium perfringens type F, The pig-bel. syndrome

has been olessified oliniecally into four groups: acute toxio,
acute surgical , sub-acute surgical, and mild foms, The diegnosis
was established on the history of pork consumption, the clinical
features, X-ray finlinga, bowel appenrances at operetion or autopsy,
the isolation of Cl. perfringons type C from a signifiocant proportion
of resected intestinal segments, and the detection of rising Ci.
perfringens bete antitoxin levels in the sera of recovered patients.
In the treatment of pig-bel, it has heen shown that the
prognoails improved with sarly resuscitation with blood and bowsel
decomprassion, In patisnts treated surgically by bowel reseotion
the case mortality was slightly lewerxr. The indicetions for
lepaxrotomy were signs of perdtonitis, failure to relieve an ileus
af'texr 24 hours, the development of "metallic" bowsl sounds despite
decompression and intravenous fluids, or the continuation of abdominel
pain and the pelpation of a tender upper abdominal bowel mess, Losa
of welght ) 8 oconbinuing refﬁsal of food, enmemia and symptoms of sub-
acute small bowel obstruction some four weeks to six months later
were also indications for operative treatment. Following the

introdusction of speoiflc Cl, perfringens type C sntiserum in Jume
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of 1964, the fetality rate in severe forms of the disease fell from

43,9 per cent to 18,7 per cent., Meny antibiotiec combinations

were tried empirically until it was found that Cl. perfringens type

G was mosl sensitive o penicillin end tetracycline.

The following conclusions from epidemiological studies were

mada:

1.

5.

Enteritis necroticons has not been reported in epidemlc
munbers clsewhere than in North Germany and New Guinea.
The disease appeared in both epidemic and sporadic
mmbers in New Guines and was basically confined to the
Highlands regiomn, Only two sporadic cases viere
reported outside the Highlands reglon, one of thess
being e Highland lsbourer working on the coast, Of
the 210 cases reviewed only one was.a Buropesn, the
others all being Highland Melanesians.

The disease was the commonsat acube ebdominal condition
requiring surgical treatment in Highlar;d hospital
practice during the yesrs 1961-1964 under review.

The incidence of pig-bel varied frorﬁ an approximate
Lower limit of 16 per 10,000 to a crudely estimated
upper limit of 48 pex 10,000 of the populetion.

Cl. perfringens bete antitoxin levels in the normal
population in high and low prevalence areas differed

significantly,
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I:ev_als of beta antitoxin in the overall native population
were ®ignificantly higher than in Buropesn controls. This
indicated a constant exposure to Cl. perfringens type C
by the Highland populations sampled.

Pig~bel predeminantly affected children under 10 years of
age and had a sex distribution of 2,2:¢1 in faovour of
males,

The mortality rate in 210 cases was 36.2 per cent, This
was 84,6 per ocent for acute tokic forms and 42,0 per cent
and L3.5 per cent for the two surgicel forms of the
disease respectively.

Some strains of Cl, perfringens isolated from oases of
plg-~bel have been placed, on toxicological aond
morphological grounds, in the type € group. As such,
strains of this organism have not previously been
recovered from mon, As a result of this discovery,

the strains of Cl., perfringens type I, believed to

cause "Darmbrand", have been reclassified on toxicological
grounds as a type C variety,

There was on increased prevalence of the dlsease

together with other enteric infections followlng large
scale pig-killing and feasting ceremonies, Qualitative
svidence indicated that these cultural activities were

involved in the epidemiology of the disease.
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11, The disease was established in more than one member
of a family on only three occasions, The failure
of contacts to develop the dlsease does not favour a
gimple food poisoning epidemiology.

12, Pork may ect as & veotor in the tronsmission of the
disease, but there wos no bacteriologicel proof of
this,

13. The Io:c'igin of the suspected cause, (l. perfringens
type €, remains unknown, although it seems Likely
that the pigs herbour the organism. It is possible

that e zoonotic transfer of the disease from pigs

to man may have taken place.

It must he emphesized that some aetiologieal features of pig-
bel remain obscure, It was established thet infection with Ci.
porfringens type C occurred, but the sequence of events leading up
to the establishment of this infection may lnvolve a rumber of
mechanisms , superadded or otherwise.

The most logicel cause for the gengrene seems to be invasion
by clostridial orgenisms, in particular Cl. pexrfringens type C.
The ernviromental changes induced by & dietary change and engorge-
ment of pork and the individual's imn{uni'by probably flay the most
significant roles in the severe pig-bel. This situation is

analagous to the enterotoxaemie of animals caused by type B, C and
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D organisms of the Cl. perfringens group.

A review and study of the cultural aspects of pig~feasting
have been unlertaken and a suggested programme put forwsrd to
control the disease. These public health measures, if adopted,
may help to reduce the prevalence of dimrrhoeel diseases associated
with the practice of unhyglenic pork consumption. An exploratory
trial of a loxoided preparation of specific perfringens beta
antitoxin could also be tried in the immediate control of the
digease,

The discovery of pig-bel and its likely cause, opens the way
for o reappraisal of the significance of Cl, perfringens as an
onteric pathogen inmaen, The importance of typing such strains in
the diagnostic and epidemiclogical study of necrotizing enteritis,
paoudomombranous enterocolitis and similar synonymous conditions
is brought into relief by this work,  Aftention is also directed
%o the vole that dietary influences may play in the aetiology of
such diseasses, Finally, this study is a demonstration in ecology
of & disease or syndrome in man in New Guinea, In determining the
pattern of disease and i1ts control in a particular location,
factors to do with men himself: his race, society, customs,
attitudes, education and movements ére necessary foundations upon

which to build a healthier community.



