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Case report 

Vitamin D deficiency in the pathogenesis of leiomyoma and intravascular 
leiomyomatosis: A case report and review of the literature 
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A B S T R A C T   

This is a case of recurrent intravascular leiomyomatosis in a pre-menopausal woman of African-Caribbean heritage. She presented in 2006 with multiple uterine 
leiomyomata, tumour invading the inferior vena cava (IVC) extending into the right atrium, and pulmonary metastases. Her initial presentation was treated sur-
gically. On recurrence she was treated by oestrogen suppression using a combination of goserelin and letrozole, with a substantial response. She subsequently re-
ported further regression of disease following exposure to strong sunlight enabling her to discontinue oestrogen suppression without relapse. The hypothesis is that 
the benefit was due to vitamin D. The role of hypovitaminosis D in the pathogenesis of uterine leiomyomata is discussed, including epidemiology data demonstrating 
a link between ethnicity and risk and the proven mechanisms by which vitamin D controls oestrogen and progesterone receptor expression and influences other 
signalling pathways involved in the pathogenesis of leiomyomas. Data indicating the intermediate malignancy nature of intravascular leiomyomatosis, are discussed. 
We are not aware of other reports indicating a link between intravascular leiomyomatosis and a lack of vitamin D.   

1. Case report 

Herein we report a case of strong sunlight, supplemented with oral 
vitamin D3, causing stabilisation of uterine leiomyomas permitting 
withdrawal of oestrogen suppression therapy in a patient with uterine 
leiomyomas and intravascular leiomyomatosis. 

A pre-menopausal woman of African-Caribbean heritage presented 
in 2006, at the age of 36, with pulmonary embolus, an intracardiac mass 
tumour thrombus extending from the pelvis up the inferior vena cava 
(IVC) to the right ventricle. She also had uterine leiomyomas. The 
intravascular tumour was resected on cardio-pulmonary bypass by a 
cardiothoracic surgeon and an abdominal surgeon with special expertise 
in renal surgery. The majority of the tumour was pulled out from the 
right ventricle as it was quite mobile. However an incision was also 
made in the IVC from the level of the left renal vein to remove the mass 
from the left renal vein and an incision was also made in the left renal 
vein itself. There was a small amount of tumour in the left ovarian vein 
and therefore the left ovarian vein was removed. The uterus, fallopian 
tubes and ovaries were not resected because the patient was unwilling to 
be rendered infertile. The histology of the mass removed from the right 
ventricle was reported as benign leiomyoma. Fig. 1 shows haematoxylin 
and eosin (H&E) a stained section of the resected specimen at two 
different magnifications. It was reported as follows: “Sections show an 

encapsulated, elongated spindle cell tumour with large areas of infarc-
tion. The tumour is composed of bland spindle cells arranged in loose 
fascicles, and admixed with thick-walled blood vessels, few of which 
show hyalinization. Myxoid change is noted focally, mitoses and nuclear 
pleomorphism is not seen. The tumours cells stain for ER, PgR, desmin, 
SMA, Bcl-2 and caldesmon and are negative for S100, CD34, CD117, 
calretinin, AE1/3 and HMB45.” We also note the presence of clear cells 
and both this and hyalinisation have been reported in intravascular 
leiomyomatosis together with the suggestion that the appearances of 
intravascular leiomyomatosis differ somewhat from benign leiomyoma 
(Han et al., 1998; Yaguchi et al., 2010). 

No prophylaxis was offered following surgery and the patient was 
lost to follow-up. She re-presented in 2009 with large pelvic and 
abdominal masses (Fig. 2a), lung nodules (Fig. 2b) and a suspicion of 
recurrence in the IVC indicating a diagnosis of intravascular leiomyo-
matosis. The following year in 2010 a cardiac MRI scan confirmed the 
presence of tumour in the IVC and right atrium. Treatment with a 
combination of goserelin and letrozole was commenced in August 2010 
resulting in a rapid reduction in the size of pelvic and abdominal leio-
myomas (Fig. 3A and B), a slight reduction in the size of pulmonary 
metastases was also seen together with regression of disease in the IVC 
on cardiac MRI. 

There was a further slight reduction in the volume of intra- 
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abdominal disease (Fig. 3C) in 2011. However, the patient was 
increasingly distressed by the side effects of oestrogen suppression, 
particularly by insomnia and reduced libido and discontinued treatment 

to relieve these symptoms in 2012. A CT in March 2013 showed slight 
progression in both the pelvic and abdominal disease and lung metas-
tases. In June 2013 a repeat CT showed a further increase in the size of 

Fig. 1A. H&E stained section of resected tumour from the right ventricle at 10X magnification showing a large thick-walled blood vessel, spindle cells loosely packed 
in a myxoid stroma. No mitoses are seen. 

Fig. 1B. Part of the same section is shown at 20x magnification.  

Fig. 2. Axial contrast enhanced CT abdomen & pelvis performed in 2009 demonstrates large uterine leiomyomata (A) and pulmonary nodules (arrow B).  
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the pelvic disease and a cardiac MRI and echocardiogram showed 
possible recurrent disease in the IVC. Ulipristal acetate was commenced 
in March 2013 but has since been discontinued. Letrozole and goserelin 
treatment was recommenced in October 2013 and continued until 2015. 

At an out-patient visit in August 2015 she reported that during a trip 
to the Southern USA in February 2013 to visit a relative, during which 
she had much more exposure to sunlight than in the UK, she experienced 
a significant reduction in the size of the abdominal masses and the 
associated abdominal bloating and discomfort. She was also taking oral 
vitamin D3 supplements in the form of cod liver oil and vitamin D3. 
Following this experience, noting that her tumours were smaller in the 
Summer, during the year 2015 she started regularly using a sunbed 
twice a week, when access to strong sunshine was not possible. She 
continued to take cod liver oil and vitamin D3. This combined strategy 
proved successful and she was able to stop the letrozole and goserelin in 
2015 without suffering a relapse. Vitamin D blood levels were not 
examined following this new information, because we had no baseline 
prior to the start of self-medicated vitamin D supplementation. Fig. 4 
shows a comparison between a representative tumour in 2013 and the 
same tumour in 2015 showing a small reduction in tumour volume. The 
patient remains well to this day with stable disease by RECIST, although 
a more recent scan may show slight progression, and has not needed to 
recommence treatment with letrozole and goserelin in the last 5 years. 

2. Discussion 

Uterine leiomyomas (fibroids) are extremely common. It is estimated 
that by the age of 50, nearly 70% of white women and >80% of African- 
American women will have ultrasound evidence of uterine fibroids. A 

recent study demonstrated a link between low blood levels of 25-hydrox-
yvitamin D (<20 ng/ml) and an increased risk of leiomyomata (Han 
et al., 1998). A study in Italy reported similar findings, demonstrating 
that women with at least one uterine leiomyoma had a significantly 
lower blood level of 25-hydroxyvitamin D3. In this study 25-hydroxyvi-
tamin D3 deficiency was defined as <10 ng/ml and this was associated 
with an odds ratio for leiomyoma of 2.4 (95% confidence interval 
1.2–4.9, P-0.16) compared with controls (Yaguchi et al., 2010). An 
American nutrition survey African-American women were 10 times 
more likely to have low vitamin D levels than white women (Baird et al., 
2013). The increased incidence of uterine leiomyomas in Afri-
can–American women has been identified as a public health issue 
(Eltoukhi et al., 2014; Paffoni et al., 2013). It has been shown that 1–25- 
dihydroxyvitamin D3 (1,25(OH)2D3) regulates the expression of oes-
trogen and progesterone receptors in uterine leiomyoma cells (Al-Hendy 
et al., 2015; Nesby-O’Dell et al., 2002). Treating these cells with 1,25 
(OH)2D3 reduced the expression of oestrogen receptor-α, progesterone 
receptor-A and B and members of the steroid receptor coactivator (SRC) 
family. In addition, 1,25(OH)2D3 also reduces TGFβ3- induced fibrosis- 
related gene expression, e.g. collagen and fibronectin genes, in uterine 
leiomyoma cells (Halder et al., 2011; Sharan et al., 2011). Vitamin D3 
has also been shown to inhibit the proliferation of uterine leiomyoma 
cells via inhibition of catechol-o-methyltransferase (Al-Hendy et al., 
2016) and to inhibit WNT/β-catenin and mTOR signalling pathways in 
uterine leiomyoma cells (Ciavattini et al., 2016). There is a strong case 
for considering vitamin D supplementation in women of reproductive 
age and hypovitaminosis D as a preventive measure and some evidence 
that this can prevent the progression of pre-existing uterine leiomyomas 
(Ordulu et al., 2016). 

Fig. 3. Coronal CT reformat from a contrast enhanced CT performed in July 2010 (A), September 2010 (B) and 2012 (C) shows shrinkage of the masses.  

Fig. 4. Axial T2W MRI in 2013 (A) and 2015 (B) showing a large soft tissue mass centred on the uterus (*). Maximum axial dimension in 2013 was 24.2 × 13.9 cm 
compared with 22.4 × 12.2 cm in 2015. 
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3. Conclusions 

The role of vitamin D in the pathogenesis of leiomyomas is still not 
universally recognised by gynecologists. Hypovitaminosis D is a signif-
icant problem in women of darker skin ethnicity living in Northern 
climates, since they require greater sun exposure to generate sufficient 
vitamin D in the skin, sometimes compounded by cultural factors. This 
case highlights the potential value of sunlight and vitamin D supple-
mentation in controlling leiomyomas. What is particularly unusual is the 
fact that this woman was diagnosed with the potentially life-threatening 
situation of intravascular leiomyomatosis with tumour extending up the 
IVC into the right atrium prior to successful treatment with combined 
oestrogen deprivation. This is now recognised to be a disease of inter-
mediate grade malignancy as reported by Ordulu et al. (2016), with a 
gene expression profile similar to that of leiomyosarcoma, rather than 
leiomyoma or normal myometrium and the frequent finding of a 
translocation der[14]t[12;14](q14.3;q24) as shown by co-localization 
of probes for HMGA2 (12q14.3) and 14q24 by FISH. In contrast, this 
study also showed no evidence in the intravenous leiomyomatosis cases 
of loss of 7q22, frequently deleted in uterine leiomyomata. This case is 
by no means proof, but it seems likely that this condition is also influ-
enced by the same hormonal factors as common leiomyomas and hence 
its growth is potentially enhanced by lack of vitamin D and impeded by 
repletion. 
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