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damage. In rats after 10-16 months of diabetes progressive
thickening ofthe mesangium leads to sclerosis ofthe glomerular
tufts.24 Using human IgG aggregates Mauer et a120 found that
the mesangial cells were unable to clear immune complexes
which normally travel between them to the hilus and out of the
glomerulus via the abutting distal tubule. In diabetic animals
deposition of glycogen and the development of vacuoles
consistently occur in the distal tubule and the macula densa.
Hence Mauer et al suggest that in diabetic nephropathy not
only is there an increased flow of macromolecules into the
subendothelial space but also some obstruction to their outflow
from the base of the glomeruli in the region of the macula
densa.
Complex changes also occur in the blood ofdiabetic patients.

Firstly, they have abnormally high concentrations of the
haemoglobin HbAIc,25 which differs from normal in having
added glucose and mannose at the end of the D chain26 and in
its greater avidity for oxygen.27 In well-controlled diabetics
this is partly offset by higher red cell levels of 2, 3 diphospho-
glycerate (2, 3 DPG). Nevertheless, during the treatment of
ketoacidosis a fall in the plasma phosphate concentration lowers
2, 3-DPG levels, and Ditzel believes that this greatly augments
tissue hypoxia.28

Secondly, diabetics show an increased tendency for their
red cells to aggregate, probably related to increased concen-
tration of "acute-phase" proteins and decreased serum
albumin.29 These changes may be caused by the action of other
hormones on the liver in the absence of insulin.30 The increased
red cell aggregation alters the flow characteristics of blood,
particularly in small vessels. The rise in the apparent viscosity
interferes with local autoregulatory mechanisms-so important
in the retina.

All this is by no means the whole story. Local tissue trauma
may also be important in determining the site and nature of
the lesions, since the cellular response to injury is grossly
abnormal in experimental diabetes.31 Diabetics' platelets show
an increased sensitivity to aggregation from adenosine diphos-
phate and arachidonic acid (a precursor of prostaglandins).32
This sensitivity is probably related to increased levels of von
Willebrand's factor, which in turn may be due to an excess of
growth hormone-whose concentration is raised three- or
four-fold in juvenile diabetics.33 Finally, diabetics have a
decreased fibrinolytic activity of blood, possibly owing to a
raised level of an x-2 macroglobin, a plasma protein that
inhibits fibrinolysis.34
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Rugby injuries to the
cervical cord
June may seem an inappropriate month in which to consider
rugby injuries. Yet a recent inquest has highlighted the danger
of new techniques in the game, and the summer may be an
appropriate time to consider whether any changes in the rules
are needed.
The game of rugby has evolved slowly as a hard contact

sport and some injuries are inevitable. Nevertheless, when
these are severe enough to cause permanent disability or death
we have a duty to examine both their incidence and causes.
We know that injuries to the cervical cord in rugby footballers
are rare, but exact figures of the incidence are hard to find.
In Ireland between 1959 and 1963 there were estimated to be
five serious injuries to the cervical spine, two of them fatal,
with 10 000 players turning out per season. In Scotland
between 1955 and 1965 only one fatal injury to the cervical
spine was recorded in a playing population of 11 000. The
Welsh Rugby Union recorded two fractures of the cervical
spine, one resulting in complete permanent paralysis and the
other with partial residual paralysis, occurring between 1945
and 1964 in a population of 18 000 to 20 000 players.'
A recent article from South Africa2 has described 20 patients

who sustained cervical cord injuries while playing rugby. The
patients came from an estimated total of 44 766 senior and
schoolboy players and the injuries occurred over 12 years.
Six players died, their ages ranging from 14 to 43. The
injuries fell into two groups: those sustained while tackling
(600) and those while scrummaging (400%). The nature of the
tackling injuries varied, including fracture-disiocation of the
cervical spine, compression fractures of vertebral bodies,
fracture of the neural arch of C2, fracture of a spinous process,
and two in which there was no radiological evidence of injury.
The injuries in the scrummaging group were more uniform:
seven out of eight sustained a fracture-dislocation of the
cervical spine with bilateral locking of the facet joints, while
the other had locking on one side only. This injury is caused
by a combination of flexion and rotation of the cervical spine
and is likely to lead to paralysis and death. Typically it occurs
when the scrum collapses, with the front row being the main
victims.

Tackling and scrummaging are integral parts of rugby, and
any dramatic change in the laws (such as three- or five-man
scrums) would drastically alter the game. Sound tackling
techniques should be taught and ingrained at school with
specific attention to the position of the head. Rigorous
refereeing is needed when there is dangerous tackling,
particularly with the high, stiff arm-a very dangerous foul-
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and offending players should be heavily penalised, even to the
extent of sending them off. "Lowering" in the front row of the
scrummage by either prop forward, more often the tight head,
is often a forerunner to a collapsed scrum. Though this
offence has been penalised more harshly recently, it should be
recognised as serious enough to warrant dismissal of one or
both offending players from the pitch. All referees must be
briefed in the tricks of modern scrummaging and made fully
aware of the hazards of dangerous play. We can base any action
only on reliable information, and to assess the real size of the
problem the circumstances of serious spinal injuries and death
should, perhaps, be reported to a central body by a designated
club official. Only then would the seriousness of certain
offences become obvious, and the need for stricter law enforce-
ment or changes in the laws become truly apparent.

Schneider, R C, Head and Neck Injuiries in Football, p 126. Baltimore,
Williams and Wilkins, 1973.

2 Scher, A T, Souith African Medical Journal, 1977, 51, 473.

Abdominal tuberculosis
in Britain
Crohn's disease has become so common in western countries
that it now is one of the first conditions considered in patients
with persisting abdominal symptoms. Running in parallel with
this rising incidence is a decline in abdominal tuberculosis,
so that it is rarely included in the differential diagnosis unless
the patient is a recent immigrant from Africa or Asia. Yet the
differentiation between the two is critical for the patient:
steroids are the mainstay of medical treatment for Crohn's
disease but may precipitate disaster for a patient with tuber-
culosis.

Is it justifiable to forget abdominal tuberculosis as a
possibility in the indigenous population in Britain? In 1974
there were 1261 deaths due to tuberculosis in England and
Wales but only 13 were due to abdominal disease. Half were
inpatients aged under 60, but the number of recent immigrants
is not given in the official statistics.' A recent paper from
Manchester2 reported 15 cases diagnosed in five years, all but
one in immigrants: 11 were from the Indian subcontinent, one
from Africa, and two from Ireland. Four presented within a
year of arrival, but, while the others had been in Britain for
several years, they may be presumed to have acquired their
disease in their home country. These figures reflect local
conditions, however, and they should not lead to complacency,
for a similar five-year study in Cardiff found that only three of
eight patients were immigrants, four being Welsh and one a
Scot.

In both indigenous and immigrant patients the clinical
spectrum of abdominal tuberculosis may be very wide.
Gastroduodenal tuberculosis, small bowel ulceration, hyper-
plastic ileocaecal disease, anorectal lesions, tuberculous
peritonitis and infection of the omentum and mesenteric
lymph nodes, miliary tuberculosis, and hepatitis are all seen.

This problem of differentiating tuberculosis from Crohn's
disease is seen as a mirror image in much of the tropical world,
where abdominal tuberculosis is common and the difficulty is
to identify the occasional case of Crohn's disease. Das and
Shukla3 recently reviewed a series of 182 cases in a teaching
hospital in Allahabad, India, and reported no definite case of

Crohn's disease. In an earlier paper4 they had pointed to the
histological similarity of Crohn's disease to both clinical and
experimentally induced tubercular enteric disease. In the
absence of caseation or a finding of acid-fast bacilli an absolute
diagnosis cannot be made in an individual case, but the clinical
features may be contrasted by comparing a series such as that
of Das and Shukla with the symptoms of Crohn's disease as
seen in Britain.
Abdominal pain, usually colic, is common in both conditions.

Vomiting, fever, and menstrual disorders are frequent in
tuberculosis but less common in Crohn's disease. Diarrhoea is
rare in tuberculosis (10% or less of cases), while constipation
is common: this is perhaps the most striking difference from
Crohn's disease, where diarrhoea is frequent. The clinical signs
are rarely helpful, for a mass may be present in both diseases,
though when ascites is present tuberculosis is likely.

Routine laboratory or radiological investigations are unlikely
to suggest tuberculosis unless the possibility is in the clinician's
mind. A lymphocytosis, a positive Mantoux test, and ascitic
fluid with lymphocytosis and high protein concentration
should all increase the suspicion of tuberculosis, as should
granulomata in a liver biopsy. Random peritoneal biopsy, in
which a specimen of parietal peritoneum is taken through a
small incision in the right iliac fossa under a local anaesthetic,
may be a very useful procedure in such circumstances.4

Mistakes will be made least often if the physician at least
thinks of tuberculosis in every case of apparent Crohn's
disease before starting treatment with steroids. The surgeon
should think of the condition at laparotomy when bowel
changes suggest Crohn's disease or carcinoma and when
peritoneal nodules suggest carcinomatosis or starch granuloma.
He should send tissue for bacteriological culture when there is
the slightest possibility of tuberculosis. Fortunately, when the
diagnosis is followed by treatment with antituberculous drugs
most patients recover rapidly.

Office of Population, Censuses and Surveys, Mortality Statistics 1974-
Series DH 2 No 1, p 4. London, HMSO.

2 Mandal, 3 K, and Schofield, P F, Practitioner, 1976, 216, 683.
3Das, P, and Shukla, H S, British journal of Surgery, 1976, 63, 941.
4Das, P, and Shukla, H S, British Journal of Surgery, 1975, 62, 610.

Gut ischaemia

Fortunately failure of the arterial blood supply of the gut is
relatively rare, since the oulook is usually serious and the
condition may be both difficult to diagnose and to treat. Some
disorders are well recognised, such as mesenteric embolism
in atrial fibrillation. Others given recent attention include the
necrosis of the lesser curve of the stomach that may complicate
highly selective vagotomy and the massive small bowel
infarction that occurs as a rare side effect of oral contraception.

Occlusive circulatory disorders affecting the large intestine
are probably more frequent than ischaemic disease of the small
gut. In either case, however, the system of arterial arcades
means that arteriosclerosis must be very extensive before the
bowel is seriously affected. Hence the patients most usually
affected are elderly with ischaemic heart disease, peripheral
vascular disease, and cerebrovascular disease; and many have
additional complicating disorders such as diabetes mellitus,
rheumatoid arthritis, and rheumatic heart disease.' When the
small intestine is affected the patient may complain of
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