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Introduction 
Idiopathic central precocious puberty (ICPP) is characterized by premature activation of the hypothalamo-pituitary-ovarina axis with elevated serum luteinizing 
hormone (LH) and no obvious morphological abnormality of the hypothalamus and pituitary gland1. The blood supply to the adenohypophysis is dual and indirect, 
mainly from superior and inferior hypophyseal arteries, providing a good substrate for dynamic flow study. A previous study has shown the feasibility of dynamic 
contrast enhanced (DCE) magnetic resonance imaging (MRI) in defining the regional discrepancy of pituitary perfusion in growth hormone deficiency children2. 
Our study aims to quantitatively investigate the topographical perfusion characteristics of the adenohypophysis using DCE MR imaging in a group of ICCP 
children with normal pituitary morphology on MR image. 
 
Materials and Methods  
Thirty one isolated ICPP children, mean age 9.5±1.5 years, were enrolled for DCE MRI study. The inclusion criteria are: 1) elevated luteinizing hormone level 
more than 10 mIU/ml under LHRH test; 2) normal pituitary glandular height. Another 16 children, mean age 10.8±5.5 years, who had no clinical or laboratory 
evidence of pituitary dysfunction were included as control group. The body height and weight of control group were within the normal ranges of age-matched 
population. All the control subjects had normal intracranial MRI findings. MRI studies were performed in a 1.5-T superconductive imaging system. The DCE MRI 
was performed employing a fast spin-echo technique with parameters used as following: TR/TE/NEX, 450ms/15ms/1; echo train length, 7; matrix size, 256 ; FOV, 
140 mm; and section thickness, 2 mm. Twelve serial dynamic images from three coronal sections each were acquired with a 18-second interval after a manual 
bolus injection of 0.1mmol/kg of gadopentetate dimeglumine. Ten regions of interest (ROIs) with uniform shape and size were selected for pixel by pixel analysis, 
these including the infundibulum of the stalk, the central and bilateral paramedian portions of the anterior pituitary gland in three continuous slices (infundibulum 
stalk, IS; right paramedian portion of the anterior slice, AR; middle portion of the anterior slice, AM; left paramedian portion of the anterior slice, AL; in this 
naming rule to generate following abbreviations: MR; MM; ML; PR; PM and PL). Concentration time data was fitted to the Brix pharmacokinetic model for 
analysis. Correlation of the perfusion parameters with the LH levels was made using Pearson correlation coefficient.  
 
Results 
In general, Peak enhancement was significantly lower in ICPP group as compared to normal control (P<0.005) while TTP and wash-in slope showed no significant 
difference (P>0.05) between the two groups. In regional analysis, the peak enhancements were reduced in 7 regional ROIs in ICPP group (P<0.05) except the 
posterior slice (PM and PL) and anterior slice (AL) of the anterior pituitary (Figure.1). LH levels showed negative correlation with the wash-in slopes of the entire 
anterior pituitary gland (r=-0.389, P=0.049) in ICPP group (Figure.2). No significant correlation can be found between the levels of LH and TTP and peak 
enhancement. When looking at the individual ROIs, correlation existed only in MM regions (P<0.05). 
 
Discussion 
Our data suggest insufficient blood volume in anterior pituitary of ICPP children in which the reduced peak enhancement of the pituitary is accompanied by a 
lower perfusion efficiency, which is particularly true in those who had higher luteinizing hormone level. The lower perfusion efficiency, as was observed as 
significant lower slope phenomena, was dominant in middle (MR) slices of the anterior pituitary gland. The lower peak enhancement in the posterior, middle and 
anterior slices of anterior pituitary gland would suggest that the hypophyseal-portal system failed to accumulate enough blood volume in the gland when 
precocious puberty happens, even the TTP and wash-in slope were normal. The negative correlation between perfusion efficiency and luteinizing hormone level 
may imply failure of compensatory hypophyseal-portal perfusion to respond to suppress LH releasing hormone.   
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Figure.1 Regional analysis of the peak enhancement shows that ICPP patients 

exhibit lower peak enhancement than normal control in seven asterisk ROIs 

(P<0.05) except the posterior slice (PM and PL) and anterior slice (AL) of the 

anterior hypophysis. 

 

Figure.2 Luteinizing hormone level in ICPP showed negative correlation with 

wash-in slope (r=-0.389, P=0.049) for the entire anterior pituitary. No 

correlation was found between the luteinizing hormone level and TTP and 

peak enhancement.  
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