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Introduction One major complaint from women with symptomatic adenomyosis is heavy menstrual bleeding (HMB), but 
the pathophysiology of adenomyosis-related HMB (AR-HMB) is poorly understood. Medical treatment for AD-HMB is not 
very satisfactory, and while surgical treatments (hysterectomy, endometrial ablation) can be effective, they end fertility 
and hysterectomy is a major high-cost surgery. In this study, we evaluated the markers of angiogenesis, nitric oxide 
(NO) production and inflammation in bleeding (BL) spots and their neighboring non-bleeding (NB) spots in endometrium 
from women with adenomyosis.  
Patients and methods Thirty cycling women with histologically confirmed adenomyosis but without endometriosis, aged 
31 to 53 years and seen at Shanghai OB/GYN Hospital, Fudan University, from 2010 to 2012, were recruited for this 
study. Their diagnoses were made by transvaginal ultrasound before surgery and histologically confirmed post-
operatively. Hysteroscopy was performed to investigate the eutopic endometrium of adenomyosis patients, and to 
harvest tissue samples of BL spots and their neighboring NB spots. For controls, we also collected endometrial tissue 
samples through hysteroscopic curettage from 10 women with teratoma, cervical intraepithelial neoplasia and stage Ia1 
cervical cancer, but no clinical indication or history of adenomyosis or endometriosis. The selection of the controls was 
based solely on menstrual phase besides disease status. Immunohistochemistry analysis of VEGF, SLIT2, ROBO1, 
tissue factor (TF), microvessle density (MVD, CD31-based), inducible NO synthase (iNOS) and endothelial NOS (eNOS) 
and phosphorylated NF-?B p65 subunit (p-p65) was performed. A preliminary electronic microscopy of ultrasturcture of 
endometrium also was performed.  
Results Markers of angiogenesis, such as VEGF, SLIT2/ROBO1, TF and MVD were significantly elevated in BL spots as 
compared with matched NB spots. In addition, iNOS and eNOS expression and p-p65 expression levels were also 
significantly elevated in BL spots as compared with matched NB spots. Electron microscopy indicates dilated 
vasculature with extravasation in BL spots.  
Conclusion Our data seem to indicate that in bleeding endometrial spots, there are signs of inflammation and dilated and 
leaky vasculature, possibly driven by increased NO production and angiogenic factors, which collectively favor excessive 
hemorrhage, resulting in AD-HMB.  
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