Results

Results
This study was carried out on 15 patients who were following up at Pediatric Endocrinology Unit, Cairo University along 6 months starting from February 2014 till end of August 2014.
I- History
1 – Age: The age of the study population ranged from 10 to 17 years, with the mean 14.5 ± 2.1 SD, the median 15 years.
2 – Consanguinity: Ten patients (66.6 % of cases) have positive consanguineous marriage, while 5 patients (33.3% of cases) are products of non-consanguineous marriage.

Figure (R-15). Consanguinity in studied cases.

3 – Drug history:
· Hypothyroidism:
Eight patients (53.3% of cases) had hypothyroidism and receiving Thyroxin, while seven patients (46.7% of cases) has normal thyroid profile.
· Recombinant GH therapy:
Thirteen patients (86.7% of cases) are on GH therapy at the time of study, and only 2 patients (13.3% of cases) are not (stopped receiving it).
· Hormone replacement therapy (HRT):
Five patients (33.3% of cases) are on HRT, while ten patients (66.6%) are not.

Figure (R-16). Medication history of studied cases.
II- General examination:
1 – Height:
When blotting cases on the normal Egyptian female height growth chart all cases were below the 10th centile , 6 cases (40%) are below 3rd centile and 6 cases (40%) between 3rd and 5th centile, and 3 cases(20%) are between 5th and 10th centile. 
Meanwhile, when blotting their heights on TS stature centiles,20% of cases are located between 75th and 90th centile, another 20% of cases are on the 50th centile,13.3% above 95th centile, 13.3% on the 90th centile, 13.3% on the 75th centile, 6.7% are on the 10th centile, 6.7% between 10th and 25th and 6.7% on the 95th centile.

Figure (R-17). Stature centiles of studied cases when blotted on TS stature curves.
2 – Weight:
Their weight ranged from 24 to 66 kg with the mean 42.6 ± 11.2 SD, the median 42 and the IQR 35 – 46.5. 
3 – Body mass index:
Their BMI ranged from 17.3 to 29.6 cm with the mean 21.6 ± 3.6 SD, the median 21.4.  20% of cases being overweight.

Figure (R-18). Body mass index evaluation in studied cases.

4 – Body surface area:
Their BSA ranged from 0.9 to 1.7 cm with the mean 1.3 ± 0.2 SD, the median 1.3. 


Table (R-12). Age and anthropometric measurements of studied cases. 
	 
	Range
	Mean ± SD
	Median
	IQR

	Age in years
	10.0
	-
	17.0
	14.5
	±
	2.1
	15.0
	13.0
	-
	16.0

	Height in cm
	113.0
	-
	156.0
	139.2
	±
	10.1
	137.8
	134.7
	-
	145.5

	Weight in Kg
	24.0
	-
	66.0
	42.6
	±
	11.2
	42.0
	35.0
	-
	46.5

	BMI
	17.3
	-
	29.6
	21.6
	±
	3.6
	21.4
	18.8
	-
	22.5

	BSA
	0.9
	-
	1.7
	1.3
	±
	0.2
	1.3
	1.1
	-
	1.3


BSA; body surface area, BMI; body mass index, IQR; interquartile range, SD; standard deviation.
5 – Features:
Short stature was a constant feature and was present in all patients (100 % of cases).
Low posterior hair line was present in 14 patients (93.3% of cases).
Cubitus valgus was present in 13 cases (86.7 % of cases). 
Broad chest with inverted or hypo plastic nipples was present in 12 patients (80% of patients).
Tendency for obesity was present in 9 cases (60% of cases), Short 4th metacarpal was present in 7 patients (46.7% of cases).
Pigmented nevi were present in 6 patients (40% of cases). 
Behavioral abnormalities were present in 4 cases (26.7% of cases) and webbed neck was present in 3 patients (20% of cases).
All cases found to have aortic dilatation (five patients detected by AD/DD and one detected with ASI) had shield chest; three of them (50%) had webbed neck. 

Figure (R-19): prevalence of characteristic features among studied cases.
III- Cardiovascular assessment
1- BP in 4 limbs:

Systolic blood pressure (SBP) in upper limb (UL) in the study group ranged from 110 to 125, with mean 116 ± 5.7 SD, median 115. Systolic blood pressure (SBP) in lower limb (LL) in the study group ranged from 120 to 135, with mean 126.3 ± 4.8 SD, median 125.

Diastolic blood pressure (DBP) in upper limb (UL) in the study group ranged from 60 to 80, with mean 71.7 ± 6.2 SD, median 70. Diastolic blood pressure (DBP) in lower limb (LL) in the study group ranged from 75 to 90, with mean 83.3 ± 5.2 SD, median 85.

Table (R-13). Blood pressure in 4 limbs among the studied cases.
	 
	Range
	Mean ± SD
	Median
	IQR

	UL SBP
	110
	-
	125
	116
	±
	5.7
	115
	110
	-
	120

	UL DBP
	60
	-
	80
	71.7
	±
	6.2
	70
	65.0
	-
	75

	LL SBP
	120
	-
	135
	126.3
	±
	4.8
	125
	120.0
	-
	130

	LL DBP
	75
	-
	90
	83.3
	±
	5.2
	85
	80
	-
	90


UL : upper limb, LL: lower limb, SBP: systolic blood pressure, DBP: diastolic blood pressure, IQR; interquartile range, SD; standard deviation.

 Serial measurement of Systolic blood pressure among study cases, when plotted on BP centile 6 cases are above 95th centile, while  8 cases DBP had their BP above 95th centile.



Figure (20-R). Systolic blood pressure centile in studied cases.

Figure (R-21). Diastolic blood pressure in studied cases.

2- Local cardiac examination:
In the majority of cases (86.3%) no abnormality detected by local cardiac examination. In only 2 patient (13.3 % of cases) apical pansystolic murmer propagated to the axilla with muffled 1st heart sound (murmer of mitral regurge) was present.
 
Table (R-14). Cardiac examination of the study population
	Cardiac examination
	No. of cases
	%

	Murmur of MR
	2
	13.3

	Normal
	13
	86.7



IV- Investigations:

A- Karyotyping:
Six patients (40% of cases) are 45,X.
Another six patients (40% of cases) are mosaic (45,X and 46,XX) . 
Two patients (13.3 % of cases) are mosaic (45, X and 47, XXX). One patient (6.7% of cases) is 46, X,I(X)(q10). 


Figure (R-22). Karyotypes of studied cases.
B- Echocardiography:

2D Echocardiography had detected abnormality in 4 patients (26.7% of cases). In three (20% of cases) of them mild mitral regurge (MR) and mitral valve prolapsed (MVP) were present. While in one patient (6.7% of cases) mild tricuspid regurge (TR) and pulmonary regurge (PR) were detected.


Figure (R-23). 2D Echocardiography findings in studied cases.

C- Cardiac magnetic resonance (CMR) imaging :

None of the studied cases had coarctation or BAV, measurements of aorta reveal the following:
· Annulus ranged from 1.6 - 2.2 cm, with mean 1.8 ± 0.2 SD and Median 1.7.
· Bisinus diameter ranged from 2.1 – 3 cm, with mean 2.5 ±0.3 SD and Median 2.6.
· Sino-tubular Junction ranged from 1.5 – 2.3 cm with mean 1.8 ± 0.3 and median 1.8.
· Ascending aorta ranged from 1 – 2.3 cm, with mean 1.8 ± 0.4 and median 2.
· Aortic arch ranged from 0.8 – 2 cm, with mean 1.6 ± 0.3, and median 1.6.
· Descending aorta ranged from 0.7 – 1.6 cm, with mean 1.2 ± 0.3, and median 1.3.
· Aortic size index ranged from 0.6 – 2.69 cm/m2, with mean 1.51 ± 0.45, and median 1.43.
· Ascending to descending aortic ratio ranged from 1.23 – 2, with mean 1.48 ± 0.21, and median 1.43.

Table (R-15). Aortic dimensions of the studied cases by CMR.
	 
	Range
	Mean ± SD
	Median
	IQR

	Annulus
	1.6
	-
	2.2
	1.8
	±
	0.2
	1.7
	1.7
	-
	2.0

	BSD
	2.1
	-
	3.0
	2.5
	±
	0.3
	2.6
	2.2
	-
	2.7

	STJ
	1.5
	-
	2.3
	1.8
	±
	0.3
	1.8
	1.7
	-
	2.0

	AA
	1.0
	-
	2.3
	1.8
	±
	0.4
	2.0
	1.6
	-
	2.2

	Aortic arch
	0.8
	-
	2.0
	1.6
	±
	0.3
	1.6
	1.4
	-
	2.0

	DA
	0.7
	-
	1.6
	1.2
	±
	0.3
	1.3
	1.0
	-
	1.4

	ASI
	0.60
	-
	2.69
	1.51
	±
	0.45
	1.43
	1.29
	-
	1.76

	AD/DD
	1.23
	-
	2
	1.48
	±
	0.21
	1.43
	1.38
	-
	1.60


STJ: Sino-tubular Junction, BSD: Bisinus diameter.
AA: Ascending aorta, DA: Descending aorta, ASI: Aortic size index,
AD/DD: Ascending aortic diameter/ descending aortic diameter.
IQR: Interquartile range, SD: standard deviation.



V- Interpretation of data
A – Aortic size index:
According to ASI, The study populations were classified into 3 groups:
1- Group A:
 Included one patient (6.7% of cases) having severe aortic dilatation for intervention (ASI more than 99th centile which is 2.5 cm/m2). Her ASI was 2.7 cm/m2. 

2- Group B:
Included three patients (20% of cases) had ASI near 95th centile; their ASI approximately 1.9 cm/m2, and require close monitoring of ASI via follow up CMR every 6 months.

3- Group C:
Eleven patients (73.3% of patient) had their ASI less than 1.5 and require less frequent monitoring than group B (every 3-5 years). 

Figure (R-24). Interpretation of ASI of studied cases.
B – Ascending to descending aortic ratio
When using AD/DD ratio to screen for aortic dilatation, five patients (33.3% of cases) had AD/DD > 1.5 which mean that one third of the study population had dilated aorta, and ten patients (66.7% of cases) had normal AD/DD ratio <1.5.

Figure (R-25). Aortic ratio in studied cases.
C - Agreement between ASI & AR
No agreement had been detected between ASI and AD/DD ratio.
AD/DD ratio missed the case with severe aortic dilatation detected by ASI.
Table (R-16). Agreement between ASI and AR.
	
	AR
	
	
	

	
	> 1.5
	< 1.5
	Total
	P value
	Kappa value

	ASI
	N
	%
	N
	%
	N
	%
	
	

	≥ 2.5
	0
	0.0
	1
	6.7
	1
	6.7
	0.5
	-0.125

	< 2.5
	5
	33.3
	9
	60.0
	14
	93.3
	NS
	

	Total
	5
	33.3
	10
	66.7
	15
	100.0
	
	


D-Correlation between ASI & ARI
Weak positive correlation had been found between ASI and AD/DD ratio.
Table (R-17). Correlation between aortic size index and aortic ratio.
	
	
	AR

	ASI
	R
	0.361

	
	P value
	0.186



[image: ]
Figure (R-26). Spearman correlation coefficient between ASI and AR.

E-Correlation of Karyotype 45, X with Aortic dilatation
No significant correlation was found between 45,X karyotype (when compared with other Karyotypes) and aortic dilatation (either detected by ASI or AD/DD ratio) among studied cases.

Table (R-18). Correlation between 45,X and aortic dilation.

	Table (18-Ra)
	Karyotype
	

	
	45,X (n=6)
	Others (n=9)
	P value

	ASI
	1.72 ± 0.53
	1.36 ± 0.34
	0.1

	
	
	
	NS

	AR
	1.44 ± 0.10
	1.52 ± 0.26
	0.5

	
	
	
	NS



	Table (18-Rb)
	Karyotype
	

	
	45,X (n=6)
	Others (n=9)
	P value

	
	N
	%
	N
	%
	

	ASI
	
	
	
	
	

	≥ 2.5
	1
	16.7
	0
	0.0
	0.4

	< 2.5
	5
	83.3
	9
	100.0
	NS

	Aortic ratio
	
	
	
	
	

	> 1.5
	2
	33.3
	3
	33.3
	1.0

	< 1.5
	4
	66.7
	6
	66.7
	NS



BMI
HRT	
HRT	Overweight	normal	20	80	

Clinical features
Short stature	Clinical features	1	Low posterior hair line	Clinical features	0.93299999999999994	Cubitus valdus	Clinical features	0.86700000000000488	Broad chest with inverted nipples	Clinical features	0.8	Tendency for obesity	Clinical features	0.60000000000000064	Short 4th metacarpal	Clinical features	0.46700000000000008	Pigmented nevi	Clinical features	0.4	Behavioral	Clinical features	0.26700000000000002	Webbed neck	Clinical features	0.2	
SBP

>	 95th	75 th - 95 th	50th - 75th	40	26.666666666666668	33.333333333333329	
DBP

>	 95th	75 th - 95 th	50th - 75th	8	2	5	


Karyotype	
45,X	45,X and 46,XX	45,X and 47,XXX	46,X,I(X)(q10)	40	40	13.3	6.7	
Echocardiography
6.7%
73.3%

Mild MR and MVP	Mild TR and PR	Normal	20	6.7	73.3	


ASI interpretation
6.7%
20%
73.3%

A:Evaluated for intervention (≥2.5 cm/m2)	B:Close follow up (≥1.8cm/m2)	C:Less than 1.8m2	6.7	20	73.3	


AD / DD ratio
33.3%
66.7%

>	 1.5: dilated aorta	<	 1.5: normal aorta	33.300000000000004	66.7	


Consanguinous marriage
HRT	
HRT	Yes	No	33.300000000000004	66.7	
Medications
Yes	Hypothyroidism	RGH 	HRT	53.3	86.7	33.300000000000004	No	Hypothyroidism	RGH 	HRT	46.7	13.3	66.7	percent

Stature centiles of studied cases
HRT	
10th	10th - 25th	50th	75th	75th - 90th	90th	95th	>	95th	1	1	3	2	3	2	1	2	
71
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