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FIG. 2. Renal biopsy, arsine poisoning. Five months after exposure. Note hypercellularity of the
glomerular tuft. There is separation of the tubules by fibrous tissue. Casts and debris are still present
in some slightly dilated tubules (Masson's trichrome x 3).

100% mortality, although the source quoted by
Muehrcke and Pirani (1968) for this information
was possibly unable to offer the supportive therapy
now available for acute renal failure.
The diagnosis should not be difficult if the environ-

ment is noted and the condition is suspected.
Chemically, it may be very difficult to prove, for in
the 'normal' circumstance of industrial arsine
poisoning arsenic is an environmental contaminant
and is always demonstrable in the nails and hair of
workers, as it was in our patient. Pinto and his
colleagues considered that there was no relationship
between the arsenic content of the urine, the haemo-
globinuria, and the degree of intoxication (Pinto,
Petronella, Johns, and Arnold, 1950).
The appearance of haemoglobinuria was rapid,

and the haemolytic process (Fig. 1) appeared to be
self-limiting. Arsine is a strong reducing agent, with
an affinity for haemoglobin. McKinstry and Hickes
(1957) advocated exchange transfusion, and
Buchanan (1962) referred to exchange transfusion
as well as haemodialysis. Muehrcke and Pirani
(1968) discussed the value of exchange transfusions
and the failure of dialysis to remove the 'arsenic-
haemoglobin complex'. Serum albumin fails to pass
an in-vitro semi-permeable membrane in significant
quantities, but significant serum protein loss occurs
in peritoneal dialysis (Berlyne, Jones, Hewitt, and
Nilwarangkur, 1964). If anuria does not supervene,
the toxic complex is presumably excreted. It is
clear from the experience of Pinto and his colleagues

(1950) that haemolysis was a time-limited factor in
their surviving cases.

Hepato-cellular damage is the least formidable of
the presenting problems. Pinto and his colleagues
(1950) refer to 'a suggestion of jaundice' in one of
their 13 cases, and Macaulay and Stanley (1956)
suggest that the pigmentation is due to free haemo-
globin. In our patient there was a peculiar dusky
cyanotic hue in the acute stage (Cecil and Loeb,
1967) but the serum bilirubin never rose above 2 5
mg/100 ml despite deep 'jaundice'. There was no
persisting hepato-cellular damage on review at 12
months.

There is adequate explanation of the acute renal
failure associated with arsine poisoning. Arsine is a
direct tissue poison. The nephrotoxic effect of
intravascular haemolysis would be implicated by
the haemolysis releasing the toxic 'arsine-haemo-
globin complex' (Muehrcke and Pirani, 1968).
Muehrcke and Pirani's work on the serial histology
of the condition is full, and we cannot presume to
contribute to this facet. Interstitial damage, persist-
ing beyond the recovery of acute tubular necrosis,
is the expected histo-pathology of arsine poisoning.
A biopsy was not taken from our patient until five
months after the accident. Then the histological
picture closely resembled that described by
Muehrcke and Pirani at 161 days, with dominant
interstitial damage and tubular dystrophy. By this
time the blood urea was within normal limits. At
the 12-month review of the case, all the measures of
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renal function were normal, and the patient had
returned to work. It is regrettable that a further
biopsy was not obtainable. As the latest state
appears to indicate full function, it is difficult to see
how the injury will be life-shortening. It is presumed
that there is not a continuous process here, as in
nephritis or pyelonephritis. However, the problem
of elucidation of the aetiology of the picture of
interstitial fibrosis is well recognized. This is com-
monly translated by pathologists as 'chronic
pyelonephritis' when there is no evidence of bacterial
influence. It may be that interstitial nephritis is a
progressive condition (as we believe 'chronic
pyelonephritis' to be), irrespective of aetiology
(Heptinstall, 1967; Leading article, 1968).

It is generally accepted that recovery from acute
tubular necrosis is full and that the prognosis for
life is good. However, it has been demonstrated that
recovery tends to leave a deficiency of glomerular
filtration rate (Briggs, Kennedy, Young, Luke, and
Gray, 1967). The significance of the late resolution
of the concentrating deficiency in the present case is
not known. The absolute recovery from acute
tubular necrosis was also challenged by Muehrcke
and his colleagues when they related the duration of
anuria to ultimate function in a series of cases
(Muehrcke, Rosen, Pirani, and Kark, 1964). It is
probable that the long-term effect of acute tubular
necrosis is not known, although in one series Briggs
and his colleagues (1967) suggested that up to four
years after initial recovery there was no subsequent
deterioration.
The superficial phlebitis in the acute stage was of

interest. The patient has significant bilateral varicose
veins of the lower leg. These vessels were prominent,
outlined to form a coarse reticular pattern, and
tender to touch. It is tempting to postulate a re-
lationship between the transitory phlebitis and the
products of intravascular haemolytic break-down,
with the duration of which the phlebitis was
temporally linked.

We are very grateful for the close co-operation and great
interest exhibited by the Department of Haematology,
Kingston General Hospital, Hull, in particular by
Dr. L. S. Sacker, haematologist.
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