
Sarcoidosis: Association with small bowel disease and folate deficiency

with small bowel sarcoidosis,3 the association
between intestinal sarcoid and villous atrophy
is unknown.

Crohn's disease and sarcoidosis have com-
mon systemic manifestations, and the most
frequently occurring cutaneous lesion to be
associated with both conditions is erythema
nodosum. However, cutaneous granulomas do
occur in Crohn's disease, though rarely in
areas which are not a direct extension from the
gastrointestinal tract or of skin apposition.7
Respiratory tract disease, in the form of
bronchial granulomas, has been reported in
Crohn's disease but in the affected patients
there was no other evidence of lung disease.8

Coexistent Crohn's disease and sarcoidosis
has been reported in a few patients,9 and
because of their histological and immuno-
logical similarities it has been postulated that
they may represent an overlapping syndrome
of granuloma formation due to a generalised
host response to various aetiological agents.
However, the existence of non-progressive
small bowel disease over two decades, together
with a positive Kveim test, is much more
compatible with sarcoidosis than Crohn's dis-
ease. Io

Given the protean nature of sarcoidosis, the
generally benign course, and the occurrence of
asymptomatic lesions it could be that intestinal

disease is commoner than previously thought.
Patients with sarcoidosis who present with
persistent diarrhoea, malabsorption, or folate
deficiency should be investigated for intestinal
sarcoidosis, and the diagnosis should be con-
sidered in patients with small bowel pathology
who later develop manifestations of systemic
sarcoidosis.
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Abstract
A case ofrhabdomyolysis associated acute
renal failure (RM-ARF) occurring as a
result of strenuous exercise is presented.
Diagnostic renal biopsy was performed.
The histological appearances, combined
with immunoperoxidase staining for myo-
globin, allowed a positive diagnosis of
RM-ARF to be made and excluded the
possibility of glomerulonephritis. The
patient recovered completely after a
stormy clinical course.

Rhabdomyolysis can be the result of many
diverse factors including direct muscle injury,
excessive muscle activity, ischaemia, immuno-
logical disease, metabolic disorders, drugs,
toxins, infection and genetic disorders. In two
large series rhabdomyolysis associated acute
renal failure (RM-ARF) represented between

5% and 8-6% of cases of acute renal fail-
ure. l 2

In the absence of trauma the clinical symp-
toms and signs of muscle damage are unreli-
able2 3 and diagnosis depends on finding raised
serum creatine phosphokinase (CPK) activity
and o-toluidine positive urine and golden
coloured granular casts on microscopical
examination of the urine. The prognosis of
RM-ARF is good provided prompt treatment
is given.
We report a case of exertion related RM-

ARF in a 17 year old soldier who developed
RM-ARF following exercise.

Case report
A 17 year old private collapsed after running
for 7-5 miles wearing army boots and a full
backpack on a day in October during which the
temperature reached a maximum of 13-90C.
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Figure I Renal biopsy specimen (haematoxylin and eosin). Inset: immunoperoxidase
stain for myoglobin.

He was accustomed to exercise of this severity
but had not increased his fluid intake before or
during the exercise. On arrival at the local
military hospital he complained of generalised
abdominal and leg pains. On examination he
was clinically dehydrated and had swollen,
tender thigh muscles.
The following morning he was noted to be

oligoanuric despite adequate rehydration.
Investigations showed serum K+ (7-9 mmol/l);
urea (32-2 mmol/l), and creatinine (566 ,umol/l).
Intravenous insulin and dextrose and rectal
calcium resonium were administered to correct
the hyperkalaemia. He was transferred to the
renal unit, Royal Victoria Infirmary (RVI),
Newcastle upon Tyne.

His blood cell count was 21 6 x 109/1.
Urine testingrevealed protein + + + + and
blood + + + +. Microscopical examination
of the centrifuged urine sediment showed
numerous golden coloured granular casts and
crenated erythrocytes. Haemodialysis was
started.
Although the clinical presentation suggested

a diagnosis of acute rhabdomyolysis, confirma-

Figure 2 Renal biopsy specimen: electron microscopy.

tory biochemical test results were not yet
available. Acute oliguric renal failure in the
presence of crenated red cells could also have
been explained by a rapidly progressive glo-
merulonephritis. As this condition would
require specific treatment a renal biopsy was
performed.

Histological analysis showed a total of 45
normal glomeruli. There was no evidence
of glomerulonephritis. Most tubules also
appeared normal. Some, however, showed
dilatation with flattening of epithelial cells.
Occasional tubules contained oxalate crystals.
Many contained coarsely granular protein-
aceous deposits either clumped or forming a
ring within the lumina of the tubules (fig 1).
The stroma and the vessels present showed no
pathology. Immunoperoxidase stains for myo-
globin showed strong positivity within the
granular tubular casts and also within the
cytoplasm of tubular cells (inset fig 1). No
positivity was seen on immunofluorescence
staining of frozen tissue for IgG, IgM, IgA, C3,
C4 or fibrin. Electron microscopical examina-
tion showed vacuolated tubular cells with
laminated intratubular casts with a dense inner
matrix (fig 2). Fortuitously, a small piece of
skeletal muscle from the abdominal wall was
included with the renal biopsy specimen. This
acted as an internal control for the myoglobin
stain but also showed changes of rhabdomyo-
lysis in the form of extensive necrosis ofmuscle
fibres with minimal inflammation.
During the first day of his admission to the

RVI transfer to the intensive care unit for
sedation and ventilation was necessitated by
the development of status epilepticus. Inves-
tigations showed serum ionised Ca+ + of
0.93 mmol/l (reference range 1 19-137 mmol/l);
phosphate of 2A45 mmol/l (0'73-133); urate
of 1-08 mmol/l (0-15-0-42). At this stage the
results of tests taken on admission to the RVI
showed a serum lactate dehydrogenase activity
of 13 500 IU/l (<430) and a creatinine phos-
phokinase of >15 000 IU/l (<175). Urine
myoglobin, interestingly, was negative. A right
lower lobe pneumonia, deep vein thrombosis
relating to the femoral dialysis catheter, and
profound hypercalcaemia with ionised Ca++
peaking at 2-09 mmol/l complicated his period
of intensive care.

Discussion
Myoglobin released from damaged muscle was
implicated in the aetiology of acute renal
failure by Bywaters and Beal in 1941. It is
now accepted that rhabdomyolysis and myo-
globinuria with or without traumatic skeletal
muscle injury is associated with acute renal
failure. However, the pathophysiology involved
remains controversial. Suggested mechanisms
include reduced glomerular filtration rate,
tubular obstruction, and back leakage of fil-
trate across damaged tubular epithelium.'
Many of the reported examples ofRM-ARF

due to physical exercise relate to military
personnel.56 In 1960 Howenstine reported on
the effects of exercise on US Navy recruits.5
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Within 24 hours 60 out of 28 000 were passing
brown urine and 12 were admitted to hospital,
two of whom developed acute renal failure.
Myoglobinuria was detected in eight of 18 of
the recruits tested.
The proportion of cases of acute renal

failure associated with rhabdomyolysis is
reported in two large series as 5%' and 8-6%.2
The prognosis is good if treatment is instituted
promptly2 and indeed is reported as being
better than that of acute renal failure from
other causes.' Prompt diagnosis and treatment
are essential because serious cardiotoxic meta-
bolic abnormalities may occur early in the
disease.' The diagnosis of RM-ARF relies on
clinical observations, biochemical tests on
blood and urine, and in problematical cases on
renal biopsy.
The clinical history and physical examina-

tion -are often misleading as many of the
patients are incoherent or comatose at pre-
sentation. Furthermore, muscle pain is absent
in 50% of patients at admission and detectable
muscle swelling is seen in only a small propor-
tion of cases of rhabdomyolysis (four out of
87).3 Our patient was mentally alert and
complained of muscle discomfort. His thigh
muscles were swollen and tender.
The diagnosis of RM-ARF is usually con-

firmed by biochemical tests on urine and
blood. Urinalysis, however, has diagnostic
limitations. First it is obviously not possible in
the face of total anuria. Secondly the o-tolui-
dine test for myoglobinuria is unreliable.2 3
Thirdly, neither pigmented granular casts in
the urine nor o-toluidine positivity are specific
to myoglobinuria, both being present in hae-
moglobinuria as well.2
Myoglobin is rapidly cleared from the

plasma and thus both urine and serum concen-
trations may be minimal by the time of
admission. In contrast, creatine phosphokinase
(CPK) activities decline much more slowly and
are thus a more reliable indicator of rhabdo-
myolysis.3 Indeed CPK activities are signifi-
cantly increased in all patients with
RM-ARF.'12 Thus in the face of an increased
CPK activity negative urine screening tests
would not exclude the diagnosis of rhabdo-
myolysis associated acute renal failure.
The availability of biochemical tests limits

their usefulness in making an early diagnosis of
RM-ARF. In our case the patient was admitted
to the RVI on a Sunday. Laboratory services
were unable to perform assays for either serum
CPK or urinary myoglobin. Support for the
clinical diagnosis of RM-ARF rested only on
the presence of golden, granular urinary casts
and the refractory hyperkalaemia. As the result
of a missed early diagnosis of rapidly pro-
gressive glomerulonephritis may be irrevocable
end-stage renal failure, histological confirma-
tion of the diagnosis of RM-ARF was
obtained.

Bywaters and Beal described renal histology
in four necropsy cases who sustained severe
crush injuries in air-raids during the Second
World War.4 They described the changes of
acute tubular necrosis and the presence of
ribbon-like casts in distal tubules. As in our

case renal biopsy has been performed in cases
of RM-ARF where there was clinical diag-
nostic difficulty.2 5-9 Histological examination
in all these papers is reported as indicating
varying degrees of acute tubular necrosis with
tubular casts. Electron microscopical examina-
tion showed that these comprised granular
osmniophilic material.7 Kagen was the first to
identify this material as myoglobin, using
immunofluorescence labelling.'0 Immuno-
fluorescent material was present in granular
casts mainly in distal tubules, loops of Henle,
and collecting ducts, particularly closer to the
medulla. Tubular cells also showed cytoplas-
mic positivity. Immunoperoxidase stains for
myoglobin were performed on the three renal
biopsy specimens obtained from 11 patients
reported by Thomas and Ibels in 1985.2 The
biopsy specimens showed varying degrees of
acute tubular necrosis with myoglobin deposi-
tion in tubules confirmed by immunoperoxi-
dase. They concluded that immunoperoxidase
confirmation of the presence of myoglobin in a
renal biopsy specimen is useful in arriving at a
precise diagnosis.2 Immunoperoxidase stains
for myoglobin were also useful in diagnostic
cases described by Ellis e at and Saltissi et
al.9

Renal biopsy specimens may be the quickest
reliable method of differentiating glomerulone-
phritis from RM-ARF in problem cases.
Howenstine5 found renal biopsy specimens
diagnostic in three cases of diagnostic difficulty
and Jackson6 in one case. In all four cases the
differential diagnosis was between glomeru-
lonephritis and tubular damage.
The biopsy specimen in our case showed

features similar to those described before (see
above). In particular, granular casts, many in
the form of ribbons were seen, mostly in distal
tubules and collecting ducts.
The use of the immunoperoxidase technique

permitted the positive identification ofmyoglo-
bin within the tubules. This, combined with
the absence of histological evidence of
glomerulonephritis, allowed the clinical diag-
nosis of rhabdomyolysis related acute renal
failure to be made with confidence and appro-
priate treatment to be started with a favourable
clinical result.
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