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[ Abstract] Background Pituitary apoplexy is characterized as acute onset, severe symptoms, rapid progress, and
its incidence rate which has been increasing in recent years is 10%—15%.However, the research on its mechanism of occurrence

and development is still in infancy and its molecular mechanism is not yet clear.In addition, although headache is a common
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symptom of pituitary tumor, it does not occur in all patients, and its molecular mechanism is not clear either.Objective To
investigate the relationships between vascular endothelial growth factor ( VEGF ) , matrix metalloproteinase ( MMP ) -9,
MMP-2 and pituitary apoplexy and pituitary tumor headache, so as to provide reference for clinical diagnosis and treatment.
Methods Pathological tissue specimens of 100 patients with pituitary tumor underwent surgery in Ankang Central Hospital from
January 2010 to May 2018 were collected, and there were 67 patients with headache and 33 patients without headache.According
to the incidence of pituitary apoplexy, they were divided into observation group and control group, with 50 cases in each group.
The immune response score (IRS) of VEGF, MMP-9 and MMP-2 in observation group and control group and the patients with
or without pituitary tumor headache were compared.The correlations among IRS of VEGF, MMP-9 and MMP-2 in patients with
pituitary apoplexy and pituitary tumor headache were respectively analyzed according to Spearman rank correlation analysis,
and the receiver operating characteristic (ROC ) curve was drawn to analyze the predictive values of IRS of VEGF, MMP-
9 and MMP-2 for pituitary apoplexy.Results The IRS of VEGF, MMP-9 and MMP-2 in observation group were significantly
higher than those in control group ( P < 0.05) . Spearman rank correlation analysis showed that, the IRS of VEGF in patients
with pituitary apoplexy was positively correlated with that of MMP-9 and MMP-2 ( 7, value was 0.433, 0.319, respectively,
P < 0.05) , and there was also positive correlation between the IRS of MMP-9 and that of MMP-2 ( r,=0.471, P < 0.05) .
ROC curve analysis results showed that, the area under the curve ( AUC) of IRS of VEGF, MMP-9 and MMP-2 in the
prediction of pituitary apoplexy was 0.839 [95%CI (0.754, 0.924) ], 0.954 [95%CI (0.914, 0.993) ], 0.918
(95%CI (0.862, 0.973) ], respectively.AUC in the prediction of pituitary apoplexy of IRS of MMP-9 was larger than that of
VEGF (Z=2.672, P=0.008) .The IRS of VEGF and MMP-9 in headache patients with pituitary tumor were significantly higher
than those without headache (P < 0.05) .Spearman rank correlation analysis showed that, the IRS of VEGF in patients with
pituitary tumor headache was positively correlated with that of MMP-9 and MMP-2 ( r,value was 0.528, 0.393, respectively,
P < 0.05) , and there was also a positive correlation between the IRS of MMP-9 and that of MMP-2 ( r=0.603, P < 0.05) .
Conclusion VEGF, MMP-9 and MMP-2 may be collaboratively involved in the occurrence of pituitary apoplexy.Anti-VEGF
therapy and inhibition of MMP-9 and MMP-2 may be potential methods to prevent pituitary apoplexy.The increased expression of
VEGF and MMP-9 may be related to pituitary tumor headache.
[ Key words ]  Pituitary tumor; Pituitary apoplexy; Headache; Vascular endothelial growth factors; Matrix
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Table 1 Comparison of general information between the two groups
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Figure 1 The immunohistochemical staining condition of VEGF, MMP-9 and MMP-2 in pituitary tumor specimens of observation group and control group
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Figure 2 Scatter plot of correlation between IRS of VEGF, MMP-9 and MMP-2 in patients with pituitary apoplexy
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Table 4 Comparison of IRS of VEGF, MMP-9 and MMP-2 between

headache and non-headache patients with pituitary tumor
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Figure 4 Scatter plot of correlation between IRS of VEGEF, MMP-9 and MMP-2 in patients with pituitary tumor headache
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