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Thermography.-Serial thermographic pictures of both feet
were made with a thermogram (AGA Thermovision) (Fig. 3).
Cold areas appear black and hot areas white. Intense hyperaemic
flow was seen in the left foot.

FIG. 3.-Thermogram of feet, showing intense
hyperaemic flow of left foot.

COMMENT

Peripheral arterial insufficiency due to ergot poisoning,
though uncommon, has been reported previously. Glazer et
al. (1966) and Iuel and Mune (1967) demonstrated the
sequential changes of blood flow when studied by plethys-
mography. These changes were well shown in this patient.

Renal Homotransplant Rejection Associated
with Microangiopathic Haemolytic Anaemia

British Medical j7ournal, 1970, 3, 87-88

The association between disease of the small blood vessels
and red cell fragmentation, termed microangiopathic haemoly-
tic anaemia,, is well recognized. This report describes a patient
in whom this disorder developed after renal homotrans-
plantation.

CASE REPORT

In 1966 a 30-year-old man was admitted to hospital with a
minor cerebrovascular accident, malignant hypertension, and
chronic renal failure. This was controlled with methyldopa and
Giovanetti diet until 1967, when regular haemodialysis therapy
was started. During this period the haemoglobin concentration
was maintained at about 6 g./100 ml. by blood transfusion. The
blood film showed only anisocytosis and the platelet count was
120,000/cu. mm.

In April 1968 bilateral nephrectomy was carried out and antihy-
pertensive therapy was stopped. Renal homotransplantation with a
cadaver kidney was performed on 7 August. The warm ischaemic
time for the kidney was 20 minutes. Tissue leucocyte typing
showed the donor and recipient to differ in one major antigen. At
this time the haemoglobin was 8-2 g./100 ml. and the platelet
count 150,000/cu. mm. (see Chart). Postoperative renal function

The narrowing of the superficial femoral arteries extended
throughout both thighs, and these appearances had reverted to
normal in the arteriograms repeated 10 days later. The
plethysmographic and thermographic studies showed the
presence of hyperaemic flow, which is commonly seen after
the return of foot pulses and is experienced as a burning
sensation (St. Anthony's fire). Plethysmographic studies also
showed that vasoconstriction in the distal vessel bed may
persist for some days after the disappearance of major vessel
spasm. The flow velocity pattern and pressure studies by the
ultrasound technique firmly established its value in monitor-
ing the progress of arterial disease, especially when the distal
pulses are not palpable at the outset (Yao et al., 1968, 1969).
The diagnosis of ergot poisoning is easily made when a

clear history of administration is obtained. This should be
sought in all young patients presenting with arterial insuf-
ficiency in the limbs. In the present case the recovery was
rather slow, but this was complete after withdrawal of the drug.

We would like to thank Dr. T. Csato for referring the patient;
Professor W. T. Irvine for permission to use the blood flow lab-
oratory of the surgical unit; Dr. D. Sutton for performing the
arteriograms; and Dr. C. Gourmos and Mr. T. N. Needham for
their assstance.
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was satisfactory, but later there were two episodes of acute rejec-
tion (days 7-8 and 40-42) associated with rising blood urea, pro-
teinuria, and falling creatinine clearance. Treatment consisted in
immunosuppressive therapy with prednisone and azathioprine and
antihypertensive therapy with bethanidine 60 mg./day and methyl-
dopa 2-4 g./day. Frusemide and spironolactone were also given.
Three injections of actinomycin C 20O,g. were given to combat
the second rejection episode.

Postoperatively the haemoglobin rose steadily to 13.1 g./100 ml.
on day 55, though the platelet count had fallen to 65,000/cu. mm.
The haemoglobin level was not maintained, however, and by day
62 it had fallen to 8-2 g./100 ml., despite the absence of overt
blood loss. For the first time the blood film showed the features
of microangiopathic haemolytic anaemia, with "pincered cells," red
cell fragments, occasional microspherocytes,- polychromatic cells,
and nucleated red cells. During the next week the reticulocyte
count rose from 4 to 16%, the platelet count fell to 45,000/cu.
mm., and methaemalbuminaemia was found. A direct antiglobulin
test was positive to a titre of 1/40, attributable probably to the
methyldopa therapy. Before transplantation it had been negative.
Open renal biopsy was performed on day 70. Histology showed

that most of the glomeruli were damaged and some contained
aggregates of platelets within the capillary lumina. In places this
was associated with deposition of small amounts of fibrin. A simi-
lar appearance was found in occasional afferent arterioles, in
which the wall was thickened and the lumen almost obliterated.
There was focal thickening of capillary basement membrane and
segmental increase in mesangial matrix. Recent necrosis and
repair of tubular epithelium was noted. Aggregates of mononu-
clear cells, some of which were pyroninophilic, were found in the
interstitial tissue. Several interlobular arteries showed eccentric
thickening of the intima by fibrous tissue, associated with loss of
internal elastic lamina.
Heparin therapy was started on day 74 in view of the develop-

ment of microangiopathic haemolytic anaemia. An intravenous
infusion was given to maintain the whole olood clotting-time be-
tween 20 and 40 minutes. On the third day of therapy profuse
haematuria developed, so the treatment had to be stopped. The
reticulocyte and platelet counts did not alter appreciably during
this short period. The red cell fragmentation gradually became
less pronounced over the next 20 days.

Coagulation studies were done before and after the heparin
infusion. Abnormal values are shown in the Table. The pretreat-
ment values represent the mean of three readings taken on suc-
cessive days. The impaired prothrombin consumption index was
probably the result of thrombocytopenia. The kaolin partial
thromboplastin time and the partial thromboplastin time were
consistently faster than the normal range of values, and high
levels of factor VIII (tested by the one-stage technique) and factor
V activity were found.

Abnormal Coagulation Values in Patient Before and After Trial of
Heparin Therapy

Pre-heparin Post-heparin Normal Range

Prothrombin consumption index
(%) ** 39 46 Less than 25

Kaolin partial thromboplastin time
(seconds) 33 24 39-55

Partial thromboplastin time
(seconds) 48 34 55-75

Factor VIII (units/100 ml.) 193 210 60-140
Factor V (units/100 ml.) 165 290 60-140
Fibrinogen (mg./100 ml.) 194 219 200-400
Platelets (per cu. mm.) 60,000 80,000 200,000-400,000

The patient remained fairly well, having a blood urea of 40
mg./100 ml. Later, however, he developed a chest infection and
died suddenly on day 109. At this time the blood urea was 54
mg./100 ml. and the creatinine clearance 43 mnl./min. At necropsy
there was widespread fungal infection affecting lung, thyroid
gland, liver, and kidneys.

COMMENT

The association of microangiopathic haemolytic anaemia
with renal homotransplant rejection emphasizes the important
role which the renal vascular endothelium may have in the
rejection process. Brain et al. (1962) showed that the red cell
fragmentation seen in microangiopathic haemolytic anaemia
might well be secondary to changes occurring in the small
vessels. Vascular disease localized to the renal vessels appears
to have a special predisposition for causing microangiopathic
haemolytic anaemia and in Brain's series of patients with-this
disorder most had acute or chronic renal disease. Recently
Lichtman et al. (1968) described rejection of renal homo-
transplants complicated by microangiopathic haemolytic anae-
mia, but the extent of the renal damage in their series of
patients was considerably greater than in the present case.
The nature of the rejection process after renal homo-

transplantation may be caused largely by immunological dam-
age with deposition of immunoglobulins and complement in
the renal vessels (Porter et al., 1963, 1967, 1968; Kincaid-
Smith, 1964). In this patient the timing of the rejection epi-
sode starting on day 40 and the appearance of microan-
giopathic haemolytic anaemia on day 60 would suggest that
they were causally related. A renal biopsy specimen taken on
day 70 confirmed the presence of vascular damage, and it is
possible that this abnormality was responsible for the produc-
tion of the microangiopathic haemolytic anaemia.
The platelet count was fairly steady until day 35, after

which it fell progressively during the rejection process. Mow-
bray (1967) has shown that the fall in platelet count corre-
sponds well with the periods of rejection and is associated
with deposition of platelets in the rejecting homotransplant. It
is possible that the red cell destruction in the present case
could have promoted further platelet aggregation and in-
travascular coagulation by release of such substances as tissue
thromboplastin (Quick et al., 1954) or adenosine diphosphate
(Hellem, 1960). In this manner microangiopathic haemolytic
anaemia would favour further thrombocytopenia and the
development of an irreversible process.

We are grateful to Professor A. S. Douglas and Dr. G. A.
McDonald for their interest in this study, to Professor J. R.
Batchelor for carrying out the tissue typing, and to the Medical
Research Council for financial assistance.
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