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Abstract:Several etiologies have been proposed for erythrocytosis associated with uterine 
leiomyoma. We report a case of erythrocytosis associated with a large uterine leiomyoma, in which 
specific immunostaining for erythropoietin was positive. A 55-year-old woman, gravida 0, para 0, 
was referred to our hospital for treatment for a large uterine myoma and erythrocytosis. She had no 
vaginal bleeding after she reached menopause at 50 years old. She had severe polycythemia: 
hemoglobin (Hb), 19.9 g/dL; red blood cell count (RBC), 6.65 × 10(6)/mm(3); hematocrit, (Hct) 59.1%. 
An abdominal simple hysterectomy was performed, and a pathological examination confirmed the 
diagnosis of leiomyoma of the uterus. In addition, immunostaining demonstrated that the cytoplasm 
of the leiomyoma cells was strongly positive for erythropoietin. After the operation, the patient's 
hemoglobin and hematocrit levels normalized, and we diagnosed her condition as myomatous 
erythrocytosis syndrome. 
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2. Successful perioperative management of a patient with erythropoietin-producing uterine 
myoma 

Author(s): Kobayashi M.; Akatsu M.; Fujita Y.; Nishikawa K. 

Source: JA Clinical Reports; Dec 2018; vol. 4 (no. 1) 

Publication Date: Dec 2018 

Publication Type(s): Article 

Available  at JA Clinical Reports -  from Publishers' website (via doi.org)  

Abstract:Background: Erythropoietin-producing uterine myoma can cause various complications 
such as arterial or venous thrombosis and bleeding. Therefore, caution is required in the anesthetic 
management of affected patients. Case presentation: A 57-year-old female was suspected to have 
an erythropoietin-producing uterine myoma and was scheduled to undergo an abdominal total 
hysterectomy and bilateral salpingo-oophorectomy. Preoperative levels of hemoglobin and 
erythropoietin were 21.9 g/dl (normal 11.5-15 g/dl) and 23.2 IU/ml (normal 4.2-23.7 IU/ml), 
respectively. Preoperative phlebotomy and isovolemic hemodilution were performed to prevent 
arterial and venous thrombosis, following previous evidence that a hemoglobin level < 16 g/dl 
reduces the occurrence of polycythemia vera-related complications. Fondaparinux 2.5 mg was 
subcutaneously injected once daily after the operation, resulting in a good perioperative course 
without major complications. Conclusion: Herein, we have described a successful perioperative 
management of a patient with erythropoietin-producing uterine myoma. Our findings in this case 
suggest that this combination of antithrombotic therapies can facilitate anesthetic management of 
patients with this disease.Copyright © 2018, The Author(s). 
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Abstract:Objective Myomatous erythrocytosis syndrome is a rare complication of uterine leiomyoma 
caused by erythropoietin (EPO) that is produced by tumor cells. We assessed the EPO expression in 
leiomyomas and investigated the effects of EPO on the tumor growth. Study Design Tissue samples 
were collected from 114 patients with uterine leiomyomas who underwent myomectomy or 
hysterectomy in Yokohama City University Hospital. From 17 patients, the corresponding normal 
myometrium was also collected. All samples were analyzed for EPO messenger RNA (mRNA) 
expression by real-time reverse transcription-polymerase chain reaction. EPO protein expression 
was determined by an enzyme-linked immunosorbent assay. The relationships between EPO 
expression and clinicopathological features were retrospectively analyzed using the patients' charts. 
Blood vessel density and maturity were assessed using hematoxylin-eosin staining and CD34 
immunohistochemistry. Results EPO mRNA expression was detected in 108 of 114, or 95%, of the 
leiomyomas. The mean EPO mRNA expression in the leiomyoma was higher than the corresponding 
normal myometrium (3836 +/- 4122 vs 1455 +/- 2141; P =.025 by Wilcoxon rank test). The EPO 
mRNA expression in the leiomyomas varied extensively among samples, ranging from undetectable 
levels to 18-fold above the mean EPO mRNA of normal myometrium. EPO protein production was 
observed concomitant with mRNA expression. A positive correlation of leiomyoma size and EPO 
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mRNA expression was shown by Spearman rank correlation coefficient (rho = 0.294; P =.001), 
suggesting the involvement of EPO in leiomyoma growth. The blood vessel maturity was also 
significantly increased in EPO-producing leiomyomas (high vessel maturity in high vs low EPO group: 
67% vs 20%; P =.013 by Fisher exact test). Conclusion This report demonstrates that EPO is produced 
in most of conventional leiomyomas and supports a model in which EPO accelerates tumor growth, 
possibly by inducing vessel maturity. Our study suggests one possible mechanism by which some 
uterine leiomyomas reach a large size, and the understanding of EPO expression patterns in these 
tumors may be useful for management of the patients with leiomyomas.Copyright © 2015 Elsevier 
Inc. 
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Abstract:Myomatous erythrocytosis syndrome is polycythaemia associated with uterine leiomyoma, 
a rare condition known for over five decades with unclear aetiology. The present case is a 51-year-
old Caucasian woman who presented with urinary retention and anaemia secondary to multiple 
uterine fibroids and menorrhagia 5 years following uterine artery embolisation. She opted for 
abdominal hysterectomy but preoperatively was found to be polycythaemic with haemoglobin of 23 
g% and raised serum erythropoietin requiring serial venesections. At a year postoperatively she 
maintains normal haemoglobin and serum erythropoietin levels. Ectopic production of 
erythropoietin by fibroids is the most favoured aetiopathogenesis in this case. However, the rapid 
transition from anaemia to polycythaemia in 5 months is a striking feature as fibroid-linked 
polycythaemia has so far been reported on presentation. Vigilance is crucial in excluding 
polycythaemia while such patients are on waiting list as there is a risk of thromboembolism, which is 
further increased by surgery. 
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5. Myomatous erythrocytosis syndrome: further proof for the pathogenic role of erythropoietin. 
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Source: The Netherlands journal of medicine; 2008; vol. 66 (no. 7); p. 283-285 

Publication Date: 2008 

Publication Type(s): Case Reports Journal Article 

PubMedID: 18663256 

Abstract:BACKGROUND Myomatous erythrocytosis syndrome is defined by the combination of 
erythrocytosis, myomatous uterus and persistent restoration of normal haematological values after 
hysterectomy. A pathogenic role of erythropoietin is suggested by clinical and experimental 
data.CASE REPORTA postmenopausal patient is described with the classical clinical signs of the 
myomatous erythrocytosis syndrome. During hysterectomy we demonstrated a large gradient 
between the erythropoietin levels in the uterine vein and artery, providing direct evidence for in vivo 
erythropoietin production by the myomatous uterus.CONCLUSIONWhile erythropoietin and its 
receptor are consecutively expressed in normal and myomatous uterine tissue, it is amazing that 
erythrocytosis occurs so rarely in such a frequent disorder as uterine myomatous. We strongly 
advocate cytogenetic examination of the myomatous tissue of subsequent patients with this entity. 
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Publication Date: Jun 2008 

Publication Type(s): Case Reports Journal Article 

PubMedID: 18482807 

Abstract:Uterine fibroid or leiomyoma is the commonest benign uterine tumour. Its occurrence in 
the postmenopausal age group is rare and if enlargement of the fibroid noted during this time, the 
diagnosis of leiomyosarcoma is provisional until proven otherwise. A case of a postmenopausal 
woman with a huge uterine fibroid associated with polycythaemia is presented whereby the mass 
was noted to increase in size within 2 years. The patient was otherwise well except for the growing 
uterine mass. She had venesection done to treat her polycythaemia and later underwent surgery for 
total abdominal hysterectomy and bilateral salpingoophoorectomy. The histopathology report 
confirmed leiomyoma of uterus with no evidence of sarcomatous changes. It was suggested that 
large uterine myoma may cause secondary polycythaemia by three postulated mechanisms, i.e. 
presence of hypoxia suggesting shunting within the tumour, second, the uterine fibroid was 
compressing the ureters resulting in inappropriate excessive production of erythropoietin by the 
kidneys, and third, the tumour itself may have been producing the erythropoietin. 
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Publication Date: Nov 2006 

Publication Type(s): Case Reports Journal Article 

PubMedID: 17077054 

Abstract:We report the case of a 36-year-old woman with erythrocytosis due to ectopic 
erythropoietin production by a very large uterine leiomyoma. Awareness of this uncommon 
condition is important so that the correct diagnosis can be suggested prior to surgery and radical 
resection can be avoided. 
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9. Myomatous erythrocytosis syndrome. 
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Source: The National medical journal of India; 2005; vol. 18 (no. 5); p. 247-249 

Publication Date: 2005 

Publication Type(s): Case Reports Journal Article 

PubMedID: 16433138 

Abstract:Uterine myomas are common but erythrocytosis caused by these is rarely seen. We report 
a case that illustrates the conjunction of various aetiological factors required for this clinical entity to 
evolve. A voluminous, retroperitoneally located and focally degenerated myoma was associated with 
severe secondary erythrocytosis (haematocrit: 65.5%) which resolved after hysterectomy. It has 
been demonstrated previously that myomatous tissue is the source of excessive production of 
erythropoietin. Local tissue hypoxia, which is more prone to develop in a pedunculated myoma, 
stimulates the process. Other prerequisites are a very large size of the myoma and the absence of 
menometrorrhagia of a severity such as to cause a depletion in iron reserves. 
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Abstract:The rare condition of women with erythrocytosis and a concurrent myomatous uterus has 
been classified as "myomatous erythrocytosis syndrome". Substantial myoma size has been noted as 
a common denominator in this condition in which recent evidence have confirmed erythropoietin 
(Epo) production by myoma tissues themselves. Apart from its primary endocrine role in controlling 
erythropoiesis, Epo has been demonstrated to mediate several cellular processes such as 
angiogenesis, mitogenesis, and inhibition of apoptosis by autocrine and paracrine mechanisms. 
Recently, Epo and its receptor (Epo-R) have been shown to be involved in the growth, viability, and 
angiogenesis of several malignant tumors including human female reproductive organ malignancies. 
In this paper, we researched on Epo and, as a first in the literature, Epo-R immunoexpression in a 
large uterine myoma of a term pregnant patient suffering from the myomatous erythrocytosis 
syndrome. Eight nongravidic leiomyomas and 8 gravidic leiomyomas were used as control group 
samples. Apart from confirming Epo production by myoma smooth muscle cells in the myomatous 
erythrocytosis syndrome, we reveal in this pathologic condition a characteristic strong Epo-R 
expression in myoma endothelial cells and a weak and sporadic Epo-R expression in myoma smooth 
muscle cells. The striking presence of Epo-R within myoma tissues in the case of the myomatous 
erythrocytosis syndrome allows us to speculate that myoma Epo production, besides determining 
erythrocytosis through systemic effects, may contribute, acting by autocrine and paracrine 
mechanisms, in determining the large myoma size almost always observed in this condition. Finally, 
we confirm a less but specific immunostaining for Epo in uterine myomas of patients without 
erythrocytosis and, as a first in the literature, we prove a weak and sporadic Epo-R expression in 
these lesions. These last results may contribute to knowledge of the yet unclear etiopathogenesis of 
the most common human gynecologic neoplasm. 
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Abstract:BACKGROUNDVarious etiologies of myomatous erythrocytosis syndrome (erythrocytosis 
associated with a uterine leiomyoma), one of which is altered production of erythropoietin, have 
been proposed. We report a case of erythrocytosis associated with a large uterine leiomyoma in 
which erythropoietin activity and immunostaining for erythropoietin in the leiomyoma were 
found.CASEA 64-year-old woman, gravida 2, para 1, was referred to our department for treatment of 
a large uterine myoma and erythrocytosis with elevated levels of erythropoietin. Total abdominal 
hysterectomy with bilateral salpingo-oophorectomy was performed, and the results of the 
pathological examination confirmed the diagnosis of leiomyoma of the uterus, which weighed 920 g. 
The patient's postoperative course was satisfactory, and the levels of hemoglobin and erythropoietin 
were normalized and remained within normal ranges. The level of erythropoietin in the uterine 
leiomyoma measured by radioimmunoassay was elevated (372 mU/wet gram), and specific 
immunostaining for erythropoietin was found in the cytoplasm of leiomyoma cells. The levels of 
erythropoietin extracted from uterine leiomyomas of other patients who did not have erythrocytosis 
(control patients, n = 5) were lower (65 +/- 15.3 mU/wet gram), but specific immunostaining for 
erythropoietin was also found in the cytoplasm of leiomyoma cells from those 
patients.CONCLUSIONSOur case was typical of myomatous erythrocytosis syndrome in which uterine 
leiomyoma was proved to produce erythropoietin. Our results also suggest that erythropoietin is 
produced in uterine leiomyomas of patients with and without erythrocytosis. Leiomyoma of the 
uterus may affect the production of erythropoietin and may develop into myomatous erythrocytosis 
syndrome when the level of erythropoietin exceeds the normal range. 
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Abstract:We report a patient with uterine myoma (leiomyoma) and erythrocytosis in whom 
erythropoietin (Epo) production in the leiomyoma tissue was identified by reverse transcription 
polymerase chain reaction (RT-PCR) and enzyme-linked immunosorbent assay (ELISA). A 48-year-old 
Japanese woman with uterine myoma showed marked erythrocytosis (haemoglobin: 20.2 g/dl, 
haematocrit: 61.1%, red blood cells: 6.51 x 10(12)/1). After hysterectomy, erythrocytosis rapidly 
disappeared. In the leiomyoma tissue collected from the patient, Epo mRNA expression was 
confirmed using RT-PCR. Furthermore, ELISA showed that the Epo protein level was significantly 
increased compared with those in control tissues. It is suggested that the pathogenesis of 
erythrocytosis in patients with uterine myoma involves ectopic Epo production by leiomyoma 
tissues. 
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Neurology)  

Abstract:BACKGROUNDMyomatous erythrocytosis syndrome (erythrocytosis associated with a 
uterine myoma) has multiple proposed etiologies, one of which is altered erythropoietin 
production.CASEA 28-year-old woman, gravida 0, para 0, presented with a solitary, degenerated 
uterine myoma that was 34-36 weeks' gestational size and erythrocytosis. After GnRH agonist 
treatment and myomectomy, the tumor was analyzed by reverse transcription-polymerase chain 
reaction. Specific erythropoietin primer with erythropoietin messenger RNA was 
noted.CONCLUSIONErythropoietin production by myomata might cause erythrocytosis in 
myomatous erythrocytosis syndrome. 
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Available  at The Australian & New Zealand journal of obstetrics & gynaecology -  from Wiley Online 
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Abstract:The objective of this study is to discuss the myomatous erythrocytosis syndrome in a 
patient with a giant subserous uterine myoma. She presented with plethora and an abdominal mass. 
After venesection of 4 units of blood, the preoperative haematocrit value of 53.3% and haemoglobin 
value of 17.5 g/dL had decreased to 48.6% and 16.8 g/dL levels, respectively. After the operative 
extraction of the giant subserous myoma with attached uterus weighing 14.2 kg, the haematocrit 
and the haemoglobin values had regressed to 40.3% and 14.3 g/dL levels, respectively. The findings 
indicated that the giant subserous myoma was the cause of the myomatous erythrocytosis 
syndrome in this patient. 
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Abstract:OBJECTIVETo review the literature regarding the association of erythrocytosis and uterine 
myomas, because of the lack of anemia in many women with menorrhagia and fibroids.DATA 
SOURCESWe searched the MEDLINE English-language data base and reference lists to find articles 
referring to the myomatous erythrocytosis syndrome.METHODS OF STUDY SELECTIONAll case 
reports of the myomatous erythrocytosis syndrome were included in this review.DATA EXTRACTION 
AND SYNTHESISSymptoms, laboratory studies, histopathologic findings, and possible etiologies for 
each of 31 cases were extracted. The symptoms described were most commonly related to the 
presence of a myomatous uterus with occasional manifestations of erythrocytosis. A routine 
complete blood count was used to diagnose erythrocytosis in all cases. Evaluation of the bone 
marrow, blood volume, erythrocyte life span, and erythropoietin activity have all been used to help 
confirm the diagnosis. The histopathologic findings were similar to those commonly seen in myomas. 
Possible factors in the etiology of this syndrome include: vascular shunts within the myoma, large 
uterine size, myoma site, change in red cell life span, alteration in erythropoietin production by the 
kidney, and autonomous secretion of erythropoietin or an erythropoietin-like substrate by the 
myomatous uterus.CONCLUSIONElevated levels of erythropoietin accompany the myomatous 
erythrocytosis syndrome. All myomas may alter erythropoietin production, causing varying degrees 
of erythrocytosis, which could explain the lack of anticipated anemia despite the presence of 
menorrhagia. Use of the currently available, highly sensitive radioimmunoassay for erythropoietin 
should help in our understanding of the role uterine myomas play in erythropoiesis. 
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PubMedID: 9205464 

Abstract:BACKGROUNDAlthough the association between large uterine fibromyomas and secondary 
polycythemia has been described previously, the mechanism has not been elucidated definitively. 
Investigators have measured erythropoietin levels in fibromyomas to determine whether these 
tumors are causing the polycythemia by erythropoietin overproduction; however, these studies 
were performed before the availability of recombinant erythropoietin assays.CASEA 59-year-old 
woman presented with a 3-year history of polycythemia. Pelvic examination revealed a large lower 
abdominal mass. Laboratory evaluation revealed a hemoglobin of 20.8 g/dL, red blood cell mass of 
3300 mL, oxygen pressure of 58 mmHg with an oxygen saturation of 89%, and erythropoietin level of 
18 mU/mL. Cardiac echocardiogram showed no evidence of shunt. Computed tomography scan of 
the abdomen showed a large mass arising in the pelvis and compressing both ureters. The patient 
was treated surgically with a total abdominal hysterectomy. Pathology confirmed a uterine 
leiomyoma weighing 2320 g. Two months post-surgery, the patient was asymptomatic with a 
hemoglobin of 13.9 g/dL and erythropoietin level less than 4.0 mU/mL.CONCLUSIONThis case 
provides evidence for three of the postulated mechanisms by which uterine fibromyomas may cause 
polycythemia. First, the patient was hypoxic, suggesting shunting within the tumor. Second, the 
leiomyoma was compressing the ureters, so the kidneys may have been inappropriately producing 
excess erythropoietin. Third, the tumor itself may have been producing the erythropoietin. In any 
case, the erythropoietin level in this patient was inappropriately high, providing useful evidence that 
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