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TABLE IV.-Investigation of Anaemia Below 80% Haemoglobin

Simple iron deficiency 24 cases
Vitamin B1 , 8

+ iron and felate deficiency .. 1 case

Discussion

The absence of obstructive sequelae in these cases supports
the view that when they occur after forms of gastrectomy
in which a jejunal loop has been used for the anastomosis the
loop is indeed the obstructive agent. It suggests also that the
general adoption of the no-loop technique would remove the
threat of the so-called postgastrectomy syndrome as a risk
incurred by partial gastrectomy in the treatment of duodenal
ulcer.
The small incidence of diarrhoea and the absence of recurrent

ulceration compare favourably with both vagotomy and loop
gastrectomy. Limitation of meals and vulnerability to anaemia
can be contained by adequate measures. Nevertheless, they do
constitute a real disadvantage. We think that they are both due
to the rather extensive (three-quarters) resection of the stomach
that has been carried out in this series. This has been done

on the supposition that it was necessary to avoid stomal ulcera-
tion, but the results suggest that this may not be so. It is
probable that the no-loop technique will permit the retention
of a greater proportion of the stomach with less disturbance of
function afterwards.

Summary

The no-loop technique in partial gastrectomy for duodenal
ulcer avoids the liability to postgastrectomy syndromes, reduces
the risk of recurrent ulcer, and preserves nutrition by maintain-
ing a measure of physiological digestion in the duodenum.
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Renal Artery Stenosis with Hypertension and High Haematocrit
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In recent years experimental and clinical evidence has accumu-
lated implying that renal erythropoietin is of importance in
red-cell production under physiological and pathological con-
ditions. It has been suggested that erythropoietin deficiency
may be important in the anaemia of chronic destructive renal
disease. Conversely, excessive elaboration of erythropoietin
may be responsible for the polycythaemia sometimes seen in
carcinoma of the kidney and other renal diseases, since high
plasma levels of erythropoietin are occasionally found in the
latter group of patients (Jacobson et al., 1957 ; Gurney et al.,
1961 ; Penington, 1962 ; Brandt et al., 1963). Abnormally high
tissue concentrations of erythropoietin have also been demon-
strated in discrete pathological lesions such as tumours or cysts
in the affected kidneys (Gurney et al., 1961 ; Penington, 1962).
Blanshard and Smith (1964) have demonstrated increased tissue
erythropoietin concentrations in distant metastases from a renal
carcinoma. The role of renal erythropoietin in experimental
polycythaemia is reviewed by Osnes (1959) and Penington
(1962).
Of the renal lesions associated with polycythaemia the best

known are carcinomata and simple cysts of the kidney (Conley
et al., 1957 ; Damon et al., 1958 ; Jones et al., 1960). It is
clear, however, that renal adenomata, polycystic kidneys, hydro-
nephrosis, and even uterine fibroids may on occasion be accom-
panied by polycythaemia (Gardner and Freymann, 1958;
Lawrence and Donald, 1959; Brandt et al., 1963 ; Smith and
Riches, 1963). There has been only one previously reported
association between renal artery stenosis and renal poly-

cythaemia in the human (Luke et al., 1965). For this reason
we record the occurrence of an uncommon type of renal artery
stenosis accompanied by renal hypertension and polycythaemia,
which we believe to be the second case in the English literature.
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t Department of Urology, Newcastle General Hospital, Newcastle upon
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Case Report

The patient, a 45-year-old man, was admitted to the Regional
Neurological Centre on 13 March 1964. He gave a history of
several episodes of vertigo and ataxia with staggering to the left,
which had begun in 1957. He noticed that during these attacks
objects appeared to move from side to side. These attacks lasted
about one week and recurred at approximately yearly intervals until
1960, after which time he remained symptom-free for three years.
He had two further attacks in June and November 1963, each of
which lasted three weeks and was accompanied by weakness, stiff-
ness, and sensory disturbance on the left side of the body. The
latter episode was also attended by nausea and vomiting, and left
him with residual weakness and stiffness in the left leg. He had no
family history of essential hypertension or of occlusive vascular
disease.
On examination he appeared to be in good health, but his blood-

pressure was never less than 230/140 even after rest in bed. The
cardiovascular system was otherwise normal. Examination of the
abdomen revealed a loud blowing systolic murmur in the trans-
pyloric plane to the left of the midline and over the left renal angle
at the back. The ocular fundi showed marked vascular narrowing
with arteriovenous nipping, and a single large " cotton-wool "
exudate medial to the disc in the right fundus. Examination of the
central nervous system showed weakness of pyramidal type with an
increase in tone in the left leg. The deep tendon reflexes in the
left leg were hyperactive but both plantar reflexes were flexor. There
was mild cerebellar ataxia in both the upper and lower limbs on
the left side. No other abnormal physical signs were found.
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therefore invariably accompanied by a low plasma volume;
in the above case the plasma volume was normal. Despite
these difficulties in allocation to a clearly defined group
the results clearly indicate that the haematocrit values were
repeatedly outside the normal range; this is the most important
practical criterion in the diagnosis of polycythaemia (De
Gruchy, 1964). However, it is of interest that C. J. Hayter (per-
sonal communication, 1965) has found that many patients who
have high haemoglobin and haematocrit values in routine tests
are subsequently shown to have normal red-cell masses and
plasma volumes. He suggests that the high hacmoglobin and
haematocrit levels may have an artifactual basis associated with
the use of a tourniquet during venepuncture. It is possible
that this may be the explanation of the high levels obtained
so consistently in the above case.
The mechanisms of production of polycythaemia in renal

disease are still incompletely understood. The high levels of
erythropoietin found in renal tissue by Penington (1962) and
by Blanshard and Smith (1964) are clearly important. How-
ever, the fact that erythropoiesis is not always stimulated by
injections of erythropoietin in a patient suffering from chronic
renal failure and anaemia (Van Dyke et al., 1963) suggests that
stores of extrarenal erythropoietin and the responsiveness of
the bone marrow are factors of importance in red-cell forma-
tion. Red-cell production continues in patients after total
nephrectomy (Nathan et al., 1963), which suggests that renal
erythropoietin may function largely as a reserve force in
erythropoiesis, but may be relatively insignificant in normal
circumstances.

It has been suggested that renal erythropoietin is secreted
by the tubules in the presence of expanding renal lesions-for
example, cysts and tumours-and this is explained by a
postulated mechanism of reduced perfusion with blood, a result
of raised intrarenal tension. If a reduced blood supply to the
nephrons is the critical factor in the release of this hormone,
then it is easy to understand the polycythaemia of renal artery
stenosis (Luke et al., 1965). However, if this is the mechanism
of this condition it is remarkable that more examples of the
association of renal artery stenosis and polycythaemia have
not been recorded. For this reason it is likely that other
undiscovered mechanisms are operative.
The only reported example of this association is that of

Luke et al. (1965), in which a 54-year-old man was relieved
of malignant hypertension and polycythaemia by nephrectomy.
In our patient the hypertension has been reversed, and the
red-cell mass has fallen from 32.7 to 26 ml./kg. body weight.
Luke and his colleagues suggest that "polycythaemia hyper-
tonica"-Gaisb6ck's (1905) syndrome-may include patients
with renal polycythaemia and hypertension. This syndrome
includes polycythaemia without splenomegaly, hypertension,
cyanosis, and renal disease. It is well recognized that hyper-
tension complicates 50% of patients suffering from poly-
cythaemia vera, and that splenomegaly is absent in one-third
in such cases (De Gruchy, 1964). For this reason it is probable
that most examples of Gaisb6ck's syndrome are in reality cases
of polycythaemia vera, but it is possible that a renal cause
underlies this syndrome in some cases.
Of the many pathological processes that are responsible for

renal artery stenosis atherosclerosis is the most common. The
radiological and pathological studies in the present case (Figs. 2,

4, 5, and 6) clearly demonstrate that atherosclerosis is not the
primary lesion. The " sausage string" or " row of beads"
appearance is characteristic of fibrormuscular hyperplasia of
the renal artery. The gross hyperplastic changes seen histo-
logically confirm this diagnosis and closely resemble the findings
of Van Wyk (1964). This uncommon condition is usually
restricted to the renal vessels, but has been seen in other
medium-sized arteries. It has a predilection for younger
patients, usually females, but this condition can occur at all
ages and in either sex. Its origin is unknown, but, as is usual
in such circumstances, infection, endocrine factors, and collagen
diseases have been invoked in a causative role (Van Wyk, 1964).
In fact the pathological findings most closely resemble the
dysplastic conditions of the tunica media seen in Marfan's
syndrome and in Erdheim's medio-necrosis, but these resem-
blances still leave the cause an unsolved problem.
From the practical viewpoint this condition should be treated

in the same way as renal artery stenosis of other causes, and,
as the above case illustrates, in carefully selected cases surgical
treatment can be most rewarding.

Summary
A case of vertebrobasilar insufficiency due to hypertension

and polycythaemia associated with fibromuscular hyperplasia
of one renal artery is described. This is a rare cause of " renal "
polycythaemia. The possible underlying mechanisms of this
association are discussed, and it is suggested that renal ischaemia
may increase erythropoietin activity.

We are indebted to Dr. D. N. S. Kerr for carrying out the
differential renal-function tests, and to Dr. R. Brown and Mr. J.
Haggith for the red-cell-mass studies. Dr. Brown also carried out
the estimation of erythropoietin activity. We are also grateful to
Dr. J. N. Walton for permission to publish the case report.
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