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HYPOO IPS IA- HVPERNAIR(M IA SYNOROH( - :0. P( OIUR IC CAS[ REPOR r. A.Balsa11o , A.C aH io, 

S . Oonati, P.G uacci, E.Cacciari. Cl inic, Un iv enity of Bologna , Bologna , 

Ita! y. 

Th e cas es of c h ron ic hypodi ps i a and hypernatreroia r epresen t a rarity, esp eci a l! y 

for the pe d iatric age group, are o:ostl y reported as 11 neurogen ic 11 or 11 essent i a l 11 

hypernatremi a . Th is paper describes. a l J/12 -yr old 4)irl, Jrd chi \d of heal ty re l ated 

pare nts, born f,-o• a spo nt an eous delivuy ( B.W.I]OO g; G.A.)S wks) adrR itt ed t o our 

Hos pit al f or hyperphagia, obesity ( W.f. 40 . 1%). absence of Lh i rst, i ntensif ie d 

sw eat ing and cyanosi s of the a ll of ... h ich beg un about 9 11o n ths btfore 

ad11ission. Poliuria was absent, thtr,• was no dehydration an d blood wH 

normal. She te ndency t o hyper kinet ic beflaviour ar1d psi·coM tor developme nt was 

retard ed. Hypernatremia (serum Na co ncerttration up t o 167 mE q/1) os11olality 

up to 353 1110sm/rnl were the 111ajor The thyr oid f unction tes ts (TRH) wer (' 

consiste n t wit h secondary hypo t hy r oi di sm and I act i ne•i a . Ot he r en docrine 

s t udies, and ro uti ne tes ts aho fo r co ll agen d isease resulted St ver a\ ADH 

ct a su reaent s ho v t d aean l tve ls of abou t 4 pg/m l and di d not c ha nge appropriately for 

osflO!al i ty 'va lues. Electroencep h alograp h i c ncordings and cerebra l NH R 

repe ated =ore than onc e reveal ed no r;, a\ res u lts. A physiatric ev aluation showed a 

chroni c hy pove n t i 1 at ion. At 3 7/1 yrs of ag e she was adrli t t ed i r1 the our pe di a tr i c 

intensive care unit in and the data at that s howed a se rum Na up to 170 

ll [q/1 ar1d an OSrllo l a lit y of 340 •Osc/rnl . Our treat ote nt con s i sted of the fo rced intake 

of 1,500 c l wat e r/d aily, hypocaloric di et and p er iodic oxige nat ion with regular 

respiratory exerc i !:.eS. Trea t •en t wit h bro11ocri pti ne a nd L- l ir ox i ne vas i ns t it u ted. 

Unde r t hese r eginens , t h e patient ' !. sit uati on de fi nite l y ill proved . 
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ADvANTAG ES OF THE COMPUTER-AIDED ANA LYSIS SYSTEM 
FOR ESTIMATING TW SKELETAL MATURITY: IN CREASED RELIABILITY 
AND A CONTINUOUS SCALE. J.M. Tonner, R.D. Gibbons, and R.D. Bock, 
University of London, University of Illinois at Chi cago, Un iversity of Chi cago. 

The two major problems be.scuing the Tanner-\Vhitcllouse esti mat ion of skeletal 
matu ri ty (as also the Greul ich-Pyle) are ( I) low inter-observer reliab ility and (2) a 
discontinuous scale, so that a change of rating resulls in a jump in bone age. To 

solve these problems we designed an image anJ!ysis system producing bone-age 
estimates automatically. The radiograph is placed under an imaging camera and an 
operator brings each bone to overlay a template displayed on the screen. The bone 
is digiti zed and a degree 64 two-dimensional Fourier transformation is obtained , 
giving a coe fficient matrix charac terizi ng that bone. Thi s matrix is compared with 
the average matrix for each stage of the bones of the "Golden Series", the 
radiographs rated by the originators of the T \V m ethod . D is t.:111ces these 

matrices comprise a quantitati ve scale \ ) f so .wage JCOI'l 'J arc generated 

which run continuously from 0.0 to 9.0. Longitudinal an;tlysis of radiographs of 
the Harpcndcn Growth Study shows thl! smooth incn:ast.: of scu rr.: in the computer
aided system compared with th e: stepped increase obtained manually. Between 
operator reliab ility much exceeds that of the manual system; in 300 compari sons 
whole-stage differences occurred twice corn pared to the 30 times expected of human 
operators. The average inter-observer diffl:rcnce was Olll!·third of a stage. Val idity 
is high; thl! average difference from the Golden Series standards was 0.3 stage. Y./e 
conclude thatlho computer-aided method renders manual methods of assigning bone 
age obsolete. We thank Arcs-SL:rono for support. 
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GROWTH IMPAIRMENT AND DELAYED PUBERTY IN THALASSEMIA. M. Caruso-Nicoletti, M. 
Mancuso, G. Spadaro, D. Lo Presti, V. Panebianco, G. Reitano, Department of Pediatrics, 
University of Catania, Catania, ttaly. 

Children a1'fected by thalassemia major frequently present growth disturbances. To investigate the 
role of delayed sexual development in the grow1.h impairment associated with thalassemia, we 
studied 29 patients (age range 10.7-19.5 years) 'With short stature(< 3rd centile). reduced growth 
velocity (< 10th centi!e) and delayed bone age. All patients were under regular transfusion and 
chelation therapy according to standard protocols. Growth hormone (GH) secretion was evaluated 
by peak GH response to arginine-insulin. Resuns are shown in the Table. Patients were divided in 
subgroups based on bone age, pubertal status and whether they had been submitted to sex steroid 
priming. Patients in group 4) where tested both before and after priming. Patients in group 5) were 
already on sex steroid treatment Responders are patients who exhibited a peak GH level > 10 
nglml at least to 1 stimulus. 

PATIENTS 

B.A.< 10)" 
BA>10yrs 

1) puberal 
2) prlmlng 
3) no priming 
4) no priming/priming" 
5) sex steroid therapy 

N• 

2 
27 
3 
7 
3 
2 
12 

NON RESPOND ERS RESPONDERS 

T 
11 

We have treated twelve patients belonging to groups 2) and 5) for 6·21 months (mean 11t.4) with 
sex steroid in the attempt to increase growth vefocity and induce puberty. Treatment consisted of 
monthly injection of 50-100 mg of testosterone enanthate for boys end transdermic estrogens 
(0.025-0.05 mgldie) for girls. We observed a significant increase of growth velocity during treatment 
(2.6±0.8 em lyr vs. 6.1±1.3 cm/yr; P <0.01); bone age advanced from -2.6 to -1 .7 SDS. These data 
suggest that GH deficiency is not frequent among short thalassemic patients and when present is 
mainly due to delayed puberty; in addition sex steroids therapy is effective in inducing a significant 
growth acceleration In these patients. S35 
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EFFECTS or Til E hGII TII ER!.PY ON TilE HEART SIZE AND CONTRACTION. 

S.fvlarinoni, b.tituto per I'Inf:mzi.:t. Ital y; G.Radctti, R.Crcpaz 
(1). G .Karolyi, f\:LPintcr (2). G. Soltesz, A.Molnar (3), M.Lovrcncic, V.Fabccic (4): f'crliltric 
Dcp1. ( I) Bolzano, lwly, (2) Gyor and (3) Pees, Hungary, (4) Zag reb, Croatia. (The Alpc·Adria 
Stmly Group for P..:diatric Endocrinology and Diabctology). 

Crnwth horrnnnc as in acromegaly, features hcan hypcruoph y. long 
hc:lll changes arc not rcg:l!dcd as adverse effects of GH lhcrapy: however, 

increasing doses arc being used, owing to inm:::tscd 3\'ailabil ity and Cll tension to indications 
otilcr than G H deficiency. In ord;!r to ensure the safety of hGH at higher dose lhan in the past, 
we have pcrfonncd cchocardiography in 71 children and adolescents: 2:! before treatment, 49 
ha\'ing received hGH (0.4·0.96 JU/kgtwk) for a period rang ing 0.5 to 15.5 yrs. M-mode (left 
vcnuick di:uneter, LV Posterior Wall {L VPW] and Septum [LVSW] in diastole ar.d systole, 
systolic shortening [LVS] and thickening, aortic root diameter) and Doppler mode (cardiac 
output and index, protodiJ.stofic to end-diastolic mitral flow mt.io) have been and 
..::valu:llcd for rdationship to body Silc, dl!ration of lhcr:lpy, weekl y and cumul<itcd GH dose. 
TheM -mode parameters of left heart size (LV, LVPW, LVSW) were well related to the body 
f!r,Jw th , and hence indir..:nl y 10 the thctapy. The cardiac index showed a nega:.ive correlation 
wi th the body size. The olhcr parameters (L VS, L VPW and LVSW thickening) 
by conu<:st, not related to the body size. Univaria te and multivariate linear regression analysis 
did r.ot show any corrdat.ion hctwccn dynamic parar.1etcrs and duration and dose of GH 
therapy. llowcvcr, when the sut.jccL<> were divided into five groups accordtng to the duration of 
therapy (A, bao;dinc: B. up to 1 year: C. I lO 2 yeats; D. 2 to 4; E. over 4), analysis of variance 
di sc losed a ucnd of decrease of the LVS and wall thickening during the first period of therapy 
(groups B and C), and return to busdine values or above. This phenomenon, which 
W3S somewhat unexpected, can hlldly be explained by a direct nega tive inotropic effect of GH . 
A postlivc correlation between the LVS and the systolic blood pressute suggests the tentative 
explana tion that the improvement of the lean body m;,ss, due to the therapy, may e"plain the 
reduc tion of the peripheral resistance. A prospective study is in progress. 
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A NEW TYPE OF INII ER ITED GROWTH HORMONE DEFICIENCY: A 
COMPOUND HETEROZYGOTE OF A 6.7 KB DELETION , INCLUDING 
Ti lE Gil-l GEN E, AND TWO BASE DELL-nON IN T ilE THIRD EXON Or 
TilE GI I- I GENE. y jg<!I'tShiiJ, T. Kamijo'J, M. Og<lwa''· Y. Nishi'), N. 
lwat :llli ·'l, II. Kono''', T. Masumura 7l and J. Koga71, l)Dcpanmcnt of Pediatrics, 
Tohok u Uni\·crsity, Scndai 9HO, J:1p:m, N:nion:1l Hospital, 
3)Dcp:trtmcnt of Pediatrics, Uni\'crsity, 4)Hirosim:.l Red Cross Hospital, 
5)Departmcnt of Child Dc,·clopmcnt, Kumamoto Uni,·crsity, 6)Fukuoka 
Chil tl rcn's llospit:1l, 7)JCR Pharmaceuticals Co., Ltd . Kobe, J3pJn 

The genomic DNA in a p;11ienr with severe growth retardat ion was an;tlyscd 
a new type of mut<1 tion, a compound heterozygous mutaion, w:.1s found in 

her Gil -l ge ne. The patient was a 13 old girl, <1 fir,;; l chi\J ofunrc\::ucd 
paren1s <J.nd born by normal deli\'ery. She had been diagnosed as growth 
hormone defic iency at the age of 8 years 11 months. Her height and weight were 
Ro.l em (-7.RSD) and kg(-3.4SD), rcspccti ,·c ly. She has been treated with 
exogenous hGH successfu lly O\'Cr years without rroducing aga inst 
hGH by now. The genomic DNA of this patient :tnd her parents were analyzed 
by poly maasc chain rc<1clion followed by rest riel ion enzyme diges lion as 
reported by Vnene;1k-jones et :md lhe existence of 6.7 kb dclclion including 
whole Gl1 - 1 gene was found in one ;dlclc of the patienl and her father hut not in 
her mothe r. The seque nce analys is of this fa mily rC\'Calcd the 2 bp deletion in 
exon 3 of GH -1 gene in I he p:llicnt and her mother hut not in her f:llher. A 
termination codon at the position of amino acid residue 132 in cxon -l was 
assumed to be introduced through this mutation. These results might suggest the 
new type of inherited GH-1 gene deficiency caused by heterozygous mutot ion 
in GH - 1 gene. 
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CAN ll iOC IIEMICA L MARKERS I'IUcDICT TO GROWTII
PROMOT ING TREATMENTS IN S IIOin CI IILDRI: N? 
P.t-.-1 . E. S .. :hi.inau:!, HI :. Stttling t and <:.J .I I. Kcl narl , t R .. lyall for 
Sicl\ Clu!Jrcn, Edinburgh Elll) I LF, U.K. :u11J Uni\Trsity or 
Culogne, Kliln 4 I, Germany. 

or response to growth-promoting rn chikln.:n is ncedcLI 
:-;pthal inetlcctJYC treatment m;ty be JiscorHinucJ :.tt an <..'arly :-.ttgc. We 
a number o f birx:hemit·al m;.u'kcrs for their ability to preJict growth in 33 

Treatments tfor whu.: h cthiG1 l :.1pprm ;,II gi,·cn) 
were fo llows: ph!t.:Clxl grtm th honnonc H chiiJrcn), growth hormone :1lonc ( I X). 
O\Outdralonc alo ne (4), growth hormom.· ..:ombinl·t.l {7). We nwasurcJ 
lot•1l phosphatase (AI.P), btmc A LP (by k..: tm affinity 
proculktgcn type I propcptidc tpiCP) :.md tyrc Ill propcptiLic (Pili P, txlth 
by radioimm unoa.ssay) at ent ry Ill the study. and 3 llHHHhs of treatment. !Ieight 
rclo..:ity rccon.lcJ at entry to I he study and a!'tcr nne year. . In the group, 
there \\';,.ts lrttle ch;,.tnge in any of the m<u'kcrs alter 3 mulllhs. rHlr tn hcrght Yclo<.:ity al'ler 
ont· year (p >0.1, fXtircJ t-tcst). In each or IIH.' nlhcr treatment groups, signi ficant 
increases in all four marJ..crs lX:\..'tltl'l\.1 at J monlhs. ;.mJ 111 height n: locity one 
lp <0.05, !'XIil'ctl l-lcst). f:or all lfeatmcnl grnups \..'OIIlhtneJ, lhc increment in each 
biot:hcmiGll at 3 months w :L" significullly cotrd:1 l<.'d (p <(Ull) \\'ith the 
IIKTl'llK'tll in height ,-cJocity fo und :tftcr one the on.-r.t ll pK'Jit· tor o f 
response was bone ALP (r= 0.70). Wit hin the group trcatt:Li with growth hormone 
:..tlonc, PlllP \\'<.IS the OCst prcdiLilll' or growth response (r= 0.52, p <ll.05); prc
lrcatlllL' t\1 height vehx:ity \\'LL" of .liulc Yaluc (r.= p >(UlS). We condudc that 
birx.:hemica] tnarl\crs OJ' J:.I'O\\' lh Gtrl Slll.'CCssruJI)' prcJiL'( response to gro\\'th
prontoting treatments in chii Jtcn. 
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