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in most areas and showed multiple foci of degeneration (Fig. 1).
All other abdominal and pelvic organs had a normal appearance.
There was no evidence of either ascites or metastases. How-
ever, based on these findings, a leiomyosarcoma could not be
ruled out.

The patient, who was fully informed of the clinical and radio-
logical findings, gave consent for a transabdominal hysterectomy.
All the preoperative investigations were normal except for ex-
tremely high haematocrit values (65.5%) and haemoglobin (20.3
g/dl). The mean corpuscular volume (93 fl), mean corpuscular
haemoglobin (29 pg), mean corpuscular haemoglobin concentra-
tion (32 g/dl), percentage of reticulocytes (1.25%), platelet count
(207×103/cmm), serum iron (121 µg/dl), transferrin (238 mg/dl)
and ferritin (28 µg/l) were within normal limits. The serum
erythropoietin concentration (18.3 IU/L) was also normal (range
11–30 IU/L). There was no evidence of renal compromise: the
serum creatinine (0.92 mg/dl) was within normal limits, and MRI
showed no signs of hydronephrosis.

Blood-letting of 500 ml was done immediately before surgery,
which lowered the haematocrit to 56.6% and the haemoglobin to
17.9 g/dl. A total hysterectomy with left salpingo-oophorectomy
and removal of an enormous, retroperitoneally located, left
parauterine solid tumour was performed. The blood loss was 1400
ml. The entire surgical specimen weighed 4500 g. The uterus was
of normal size (7×4×3.5 cm) and configuration but a mass measur-
ing 24×16×12 cm was attached to its left lateral aspect. The
tumour showed a few cystic cavities containing serous fluid.
Microscopic examination confirmed the benign, myomatous na-
ture of the neoplasm, and the presence of focal areas of myxoid
degeneration. Immunohistochemical analysis revealed its smooth
muscle origin, all cells being positive for desmin and alpha
smooth muscle actin staining. Staining for erythropoietin dis-
played strong positivity in most tumour cells but was negative in
the normal myometrium (Fig. 2).

Ten hours after the hysterectomy, a re-intervention was needed
because of intra-abdominal bleeding caused by a few arterioles
of the vaginal vault. Four units of packed cells were administered.

Five days after surgery, the patient’s haemoglobin level was
8.4 g/dl. She was discharged from hospital in good condition on
postoperative day 10 and instructed to continue taking an iron
supplement. Four months after surgery, her haemoglobin was
14.6 g/dl.

DISCUSSION
When the nutritional status is satisfactory, the red cell mass is
maintained within narrow limits. The production of erythrocytes
in adults is regulated by erythropoietin (EPO), a glycoprotein
hormone produced in the renal cortex and juxtaglomerular appa-
ratus, and in small amounts elsewhere, particularly in the liver.
This hormone binds to a specific receptor (EPO-R). The plasma
concentration of EPO remains constant unless anaemia, sudden
blood loss or hypoxia supervene. Erythrocytosis suggests the
existence of either persistent tissue hypoxia, autonomous EPO
production or autonomous red cell proliferation.

Most frequently, erythrocytosis is caused by hypoxia (as seen
in people living at high altitude, patients with chronic pulmonary
disease or cyanotic congenital heart disease, and smokers who
subject themselves to chronic carbon monoxide intoxication).
Polycythaemia vera, due to the uncontrolled growth of a clone of
stem cells in the bone marrow, leads to elevated red blood cell,
white blood cell and platelet counts. Erythrocytosis may also occur
due to inappropriate EPO secretion secondary to either renal
disease or a tumour (e.g. hypernephroma, renal adenoma, undif-
ferentiated renal carcinoma, hepatoma, uterine myoma, leiomyoma
of the oesophagus7 and cutaneous leiomyomata8).

Although uterine myomas affect up to 40% of premenopausal
women, the myomatous erythrocytosis syndrome is observed in
only 0.02%–0.5%.9 The true frequency of this entity may be
higher2,9 as severe menometrorrhagia may not allow the red cell
mass to develop excessively and, in the long run, causes iron
depletion. Only subserous myomas lead to erythrocytosis because
they are not associated with excessive bleeding. The syndrome
develops either before or after the menopause.9

A high haematocrit, haemoglobin or erythrocyte count, rather
than a symptom or a physical finding, is often the first clue to its
existence. Symptoms of erythrocytosis include plethora, shortness
of breath, headache, muscular fatigue, syncopal tendencies and
blurred vision.9 Our patient had mentioned that she was dysp-
noeic, but being unfamiliar with the symptomatology of erythro-
cytosis, we did not consider this relevant until the results of the
laboratory investigations were available.

A specific and sensitive immunoassay for EPO is available.
Patients with autonomous EPO production studied by this method
are too few to draw firm conclusions, but it appears that serum
levels of EPO in these subjects can be either high or normal,10,11

and may fluctuate. Hence, a normal level of EPO excludes neither
hypoxia nor autonomous EPO production as the cause of erythro-
cytosis. Pollio et al.11 commented that in their patient, the EPO
level, although within normal limits, was inappropriately high
on account of erythrocytosis. It dropped from 17 U/L to less than
5 U/L two months after hysterectomy.

Three criteria must be met for diagnosing the myomatous
erythrocytosis syndrome: (i) an elevated red cell mass, (ii) a
myomatous uterus, and (iii) a return to normal haematological
values after hysterectomy. Many theories have been proposed to
explain the polycythaemia. At present, it is established that the
myomatous tissue is the source of the excess EPO. Increased EPO
activity has been demonstrated in myomatous extracts and cystic
fluid from the tumour, without an increase in blood and urinary

FIG 2. Immunohistochemical staining of the tumour for erythro-
poietin (anti-human EPO, R&D SystemsTM). The smooth
muscle cells (thick arrow) display clear cytoplasmic positivity;
cells in the vessel walls (thin arrow) are not stained (original
magnification 400×).


