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ASSESSMENT OF THE USEFULNESS OF WEEKLY KNEMOMETRIC ESTROGEN TREATMENT OF TALL GIRLS WITH MARFAN 
MEASUREMENTS I N  GROWTH STUDIES SYNDROME 

Knemometry i s  an accu ra t e  technique of measuring lower l e g  
l eng th  (1.1.1.) b u t  t h e  v a r i a b i l i t y  might l i m i t  i t s  use fu lnes s  f o r  
growth s t u d i e s .  This  was inves t iga t ed  by performing 12 consecut ive  
weekly knemometric s e s s ions  (each c o n s i s t i n g  of 6 measurements) 
and 4-weekly s tadiometry  on 31 hea l thy  c h i l d r e n  of 6-12.5 yea r s  of 
age. The average S D  of 6 measurements was 0.12 mm. A r eg re s s ion  
( l i n e a r  and 4 orthogonal  polynomials) was computed of 1.1.1. on 
time. The r e s i d u a l  mean square  was much h ighe r  than t h e  var iance 
wi thin  6 measurements. The l i n e a r  r eg res s ion  was s i g n i f i c a n t  a t  
0.05 l e v e l  i n  29 ch i ld ren .  Average (iSD) 1.1.1. growth v e l o c i t y  
was 0.36t0.14 mm/week, and h e i g h t  1.27i0.54 mm/week (ratio 3.9i2.0' 
The 2nd, 3rd ,  and 4 t h  polynomials were s i g n i f i c a n t  more o f t e n  than 
expected i f  h ighe r  o rde r  e f f e c t s  would be  absent .  When growth ve- 
l o c i t i e s  were c a l c u l a t e d  over  t h e  f i r s t  6 weeks (v ) and l a s t  6 
weeks (v ) ,  v and v  were d i f f e r e n t  from ze ro  i n  43 and 19 c h i l -  
dren. Mein i AD of t 2 e  31 v va lues  were 0.39 and 0.15 mm/week. 
v a - V ~  was s i g n i f i c a n t l y  d i f k e r e n t  from ze ro  i n  5 ch i ld ren .  Mean i 
S o t h e  31 v -v values  were -0.051+0.23 mm/week. I f  a  one-side 2 1 t e s t  i s  used, a  difference v2-v1 g r e a t e r  than 0.37 mm/week i s  s l g -  
n i f i c a n t .  This  corresponds wlth a  s t a t u r a l  growth response of 7.5 
cm/year. In conclus ion,  observat ion pe r iods  of 6 weeks a r e  t o o  
s h o r t  f o r  a  r e l i a b l e  comparison of 1.1.1. growth v e l o c i t i e s .  
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ARGUMENTAL-MODULE METHOD FOR THE STUDY 
OF BONE AGE (BA) 

The most accepted numerical method f o r  t h e  assessment  
of BA i s  Tanner-Whitehouse (TW2). However, i t s  d i sadvan-  
tage i s  t ha t  i t  i s  labor ious  and r equ i r e s  t r a ined  s t a f f .  
A method based on computer ana lys i s  of bone shape  a s  
indicator  of matur i ty  has  been developed.  The r ep resen ta t i -  
ve  pa t t e rns  of each matur i ty  s tage of t h e  TW2 a t l a s  have 
been d ig i t i zed  by  means of a  g raph ic  boa rd .  The computer 
ca lcula tes  t h e  g rav i ty  center  of t h e  f igures  and r ep resen te s  
t h e  vec to r i a l  r a d i u s  from t h e  center  of g r a v i t y  t o  t h e  
point of t h e  bone per imeter  f o r  each d ig i t i zed  point on 
a  coordinate  a x i s .  The degrees  of each vector  (0-360Q) 
correspond to  a x i s  X and t h e  length of each vector  t o  
a x i s  Y .  The unif ied  extremes of t h e  vec to r s  r e su l t  in 
a  r ep resen ta t ive  cu rve  of t h e  bone shape .  The comparison 
of a  problem cu rve  wi th  t h e  catalogue of s t anda rd  cu rves  
of TW2 a t l a s  has  demonstrated tha t  t h i s  method i s  ea s i e r  
t han  t h e  c l a s s i c  method. The automatic comparison of 
t h e  cu rves  and imaging by  v ideo  VICOM system i s  poss ib l e .  
The method is a l so  being a p p l i e d  fo r  t h e  t a r sa l  BA of 
newborns. 

Patients with Marfan syndrome have disproportionate 
growth and often increased adult heights with 
progressive kyphoscoliosis. Five girls with Marfan 
syndrome were treated with estrogen in order to reduce 
their final heights. Treatment was started at a 
chronological age of 11.9 + 0.5 years (mean + S.E.M.) 
and bone age (Greulich-Pyle) of 12.4 + 0,9 years, when 
their heights were 173.0 + 3.1 cm ( >  3 S.O.). 
Bayley-Pinneau and Tanner-1 height predictions were 
186.2 + 1.4 c m  and 183.0 + 1.2 cm, respectively. 
Estrogen treatment for 2.6 + 0.4 years resulted in 
menarche.at the age of 12.9-+ 0.4 years and heights 
at end of treatment of 179.4-+ 1.4 cm. Final heights 
were 180.6 + 2.0 cm.. No side-effects wpre observed. 
The growth reductions for the two prediction met.hods 
for adult height represent 42% and 24% of the estimated 
growth potential before treatment. Although the 
methods for bone age assessment and prediction of 
adult height are based on data for healthy children, 
the present results indicate that estrogen treatment 
may be effective in reducing adult height in girls 
with Marfan syndrome. Potential beneficial effects on 
the development of scoliosis remain to be clarified. 
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LACK OF BROMOCRIPTINE-INDUCED REDUCTION OF GROWTH 
PREDICTION IN TALL ADOLESCENTS 

It has been suggested that bromocriptine treatment of tall 
girls and boys reduces growth prediction by inhibiton of growth 
hormone secretion ( J  Clin Endocr Metab 58.1022-1026.1984).We have 
treated 15 girls and 5 boys (chron.age 10.1-14.6 years. bone age 
11.0-14.9 years) with bromocriptine (2~2.5 mglday) over a period 
of 1.14 - 0.31 years (0.6-1.75). 
Results (paired Wilcoxon rank test): The differences between the 
mean adult height prediction before and after bromocriptine 
were -0.8 ' 3.5 cm according to Bailey-Pinneau (p = 0.433). and 
t0.2 ' 2.5 cm according to Tanner Mark I (p = 0.586). The mean 
peak $H values after TRH i .v. were 53.0 ' 50.2 mU/1 before. and 
59.0 - 50.2 mull during bromocriptine treatment (p = 0.314). The 
wide range of the GH results most probably reflects physiological 
variations in this age group. Our results are essentially negati- 
ve. Moreover. the concept. that bromocriptine reduces GH secre- 
tion. seems doubtful: in 6 of our patients we have measured plasma 
GH after 2.5 mg of bromocriptine and found a significant increase 
within the first three hours. 

Cur results do not support the data from the literature. We 
conclude. that bromocriptine is ineffective in reducing adult 
height of tall girls and boys. 
Supported by Swiss National Science Foundation grant 3.906.083. 
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24-HOUR GH SECRETION PATTERN IN FAMILIAL TALL STATURE 

GH secretion was measured by 30 mins. sampling over 24 hrs 
(using a Cormed pump) in 3 tall girls (aged 12, 14 & 16 yrs), 
belonging to a family of tall stature (4 of 7 sibs & parents were 
above 90th centile). In all the sibs an iv TRH bolus (200 mcg) 
caused a rise of plasma GH from 3.t1.5 to 58.+67. ng/ml (mtSD). 
The 24-hrs GH secretion pattern was compared To 2 matched control 
subjects: 

AUC 

Patients n=3 6 - 8 70 - 130 12-24 604 - 1172 
Controls n=2 6 - 8 20 - 22 5- 8 280 - 314 
(IC= integrated concentration; AUC= area under the curve) 

Fasting serum IGF-1 levels were elevated in 2 girls aged 11 
(37 nM/1) and 15 yrs (48 nM/l), and within the normal range in 
the rest of the sibs (16-43 nM/l), and in the parents (16.5 & 
24.2 nM/l), with a si nificant correlation to their basal GH 
levels (r=.85, p< .02'7. 

In conclusion, the pattern of GH secretion in several members 
of a family with tall stature was reported. In all the sib1 ings 
an abnormal GH response to TRH and in 3 tested an increased daily 
output of GH was found. 

Recently, BRC has been proposed as a novel agent 
for the treatment of tall stature in adolescents based 
on its ability to reduce adult height prediction (HP). 
Eight boys with a chronological age of 10.3-15.4 yrs 
(mean 13.3 yrs) were treated for 1 yr with BRC 7.5 mg 
daily. At the onset of therapy, adult height predic- 
tion according to Bayley-Pinneau (HP-BP) was 200.7 to 
209.7 cm and according to Tanner Mark I1 (HP-TWII) 
199.0-211.5 cm. After 1 yr of therapy, HP with both 
methods had decreased in every boy, changing by -4.13+ 
1.86 (SD) cm (HP-BP) or -3.3522.39 (SD) cm (HP-TWII) , re- 
spectively. To substantiate these findings, each pa- 
tient was pair-matched with a control, an untreated 
boy with a height above +2SDS and a bone age differing 
less than 0.5 yr. HP-BP was significantly reduced in 
patients after 1 yr of BRC compared with their matched 
controls after 1 yr of follow-up (p less than 0.02). 
By contrast, differences in HP-TWII were not signifi- 
cant. Because of this discrepancy it is uncertain whe- 
ther final height in tall boys will really be reduced 
by treatment with BRC. 
BRC was kindly provided by Dr. R. Schmidt, Sandoz Ltd. 
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