
I
i
f*

New MgdicnrioNs fon Gnowrh DisondEr-rs
any hort tcs havc pcnci l let l  l i r lcs

on i t  wal l  that chitn thc raPidlr

r ising hcight ol '  chi l t l rel l .  i t l td

ol icn cvcrr thc rnosl picky pint sizcd

cutcrs wi l l  hc inspired t t t  chou' t lown i l

thcy are tolt l  (he t ixxl u i l l  t t lake t l tctt t
"big and slr()r ls."

Whcn a chi ld 's growth or t levelop-

nlcnt gocs awn'. i l  ol iclr  disl tr l tvs l l l t r-

crr ls anrl  pronlpts lhetr l  t t l  scck l t tedicl l

help. Whether or l lot thcrc is actual lv a

physical  i thnortr ta l i t l ' .  wl tet t  a chi l t l 's

gro$'th 'n' l tr ics grclt t l t  l .nlnt thc l tvcragc.

social artt l  clr t t l l ionit l  proble tt ls l l lav re -

sul t .  A chi lc l  u 'ho is s igni l icrurt ly

iO ()r  r r l tLt  l99:  I  I ) . \  (  r t t t .sturtL ' t

\horlcr than his ol hcr l l ' ie trds or t t t tc w l l tr

hus t lcl l tvct l  or pt 'ccocit l t ts (carly ) ptr l lcrtr ' .

l i r l  cxitr trple. t t t l tv bc sltutt t tct l  or l ' i t l ictr lct l

bt '  othcr chi ldrcr t .

Sc', 'cral I . tcu' t l rr tgs ci l l l  se t l r  chi ld's lr l -r-

nonnal groutl t  bi tck ott tr l rck. In t l lc l l l tc

l9l{0s. thc lrootl  r tr ld l)r trg Adrrrrnistrat iort

Irpprovcd [)rotrol l i t r  attd l lutnatropc' trrtr

svnthetic l i lnl ts ol '  htt tnlt t . t  gt 'outh l tor-

nlone . t() trcl t t  chi lclrcn with srtral l  st i l l t l rc.

Thcse t lr trgs cttrt  t l t l t lst thc gro$' lh r l l tc ol '

chi ldrcrr dcl ' ic icnt i t t  t l tc hotr l tottc. Prcvcl l t-

ing cxtrcl l tclv sl tort adtr l l  stature '
(( innvth l tontronc c\tr l tcte(l  l l 'ol l t  ca

t lavcr pituit l r ies wits usctl  t t l  t t 'c i t t  sttch

chi ldrcn lrcl irrc t l tc t lcve lo1'rt t tctt t  of sl  t l -

thct ic hurttart gt 'ou' l l . t  l tonttot lc. lJtrt  t l re

t lrscovcl ' t  i r t  r \Pri l  l () t{5 thlt  sott lc ol l l tc

natrt l l t l  growth l tonlt t l t . lc \ \  l ts col l l i t l l . l i l latc( l

bv a rnicrobc t l lat  causcs i r  l l r ta l  br l r rn i l l

ncss kttowtt ls C'rcutzlc' ldt-Jakob t l iscasc

P1o|111l tct l  o l  l  ic i l r ls  t ( )  \ t ( )P l l \  t l \c .  )

ln de lavctl  pubcrl) ' '  i t  is t lcrelol.rr l tertt  ol

serual cl t i tractcrist ics rathcr thitn l inlr l

he ight that rs irr lpcded. l)hvsici i tns r lsc se \

Irorrnoltcs and thcir chcttt icl t l  cottsirts cx-

pcrintcntal lv to btxrst thc grt lut l t  l t t tcl  t lc-

vclol-rntctt l  t l l  thcse " latc hkxlt t ters." (Scc

lcc()nlptt t \  i rru arl iclc. )

, , \ t  t l tc o1-rposi le c\trel l lc. sortte clt i l t l rcr l
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dcvclop ackrlcsccnt scxual charactcrist ics

ir l  i r  vcrv ) ()unLl l lgt '  i l l l ( l  \ t()p urou i l tg

rrruch earl ier lhan norrrral so thal lhcy

grow r- lp to be short adults. ' l i r  trcat this

condil ion, known as precocious puherty.

lwo svnthct ic honnones, c l l lc t l  h istrc l in

acclate (Supprcl i r r )  and n:r lurc l in ucclalc
(Synarcl).  wcre approvcd h1' I 'DA in thc

pi lsl  lwo vcars.

Flthical l) i lemmas

Although these trcatlncnts nray benell t

chi ldren u' i th cxtrenrc cascs ol 'shorl st:r t-

ure , or r lelayccl r lr  precocious puherlv.

thcir Lrse in borderl ine chiklrcn-lhose on

thc shofl  cnd ol the nreasuring st ick. l i rr

cxalnplc. bul not rtrk bottorrt  on the

charls is raisirrg sorne thonlv ethicl l  is-

sucs.

Shorl stature tkrcsn't  alwals stcn) l i1)nr

lu t l iseasc. l i l r  cxurrrplc. but oltcrt is parl  ol '

thc nonnal vlr iat iorr irr  hcight untl  is inhcr-

i tcd l i rrrt t  shon parcrl ts.

I)hysicians arc wury ol treating nonnal

shorl chiklren wilh srowth hornxrnc l i rr

nle re ly cosntct ic r lr  strcial rclsol ls. cspc-

ciul ly sincc thc l tncl ' i ts antl  uclvcrsc cl '

l i 'cts () l ' thc Jxrnnortc lrci l lntcnts 0n the sc

chi ldren are rx)l  l i r l ly known. Thc dccision

ol 'which chi l t l ren to l real  rests wi th ph1,si-

ciuns and parents. l t  cannot wait unti l  thc

chi l t l  rnaturcs to at lult l t txxl and is able to

rrr lkc his or l rcr  ou n t lc t  isrort .  s i l te r '
growth honnonc is not thouglrt  to bc e l '

I t 'c t ive in l i r l l -srown adul ts.
"Olicn i t  isn't  thc kids who arc worriet l

about hcins short,  but their parcnts."

points out pcdiatr ic cndocrinolosist Ci i l '

ber l  Ausust.  M. l ) . .  o l ' ( icorge Washinst()n

Llnivcrsit l ' .  " ' fhcsc Dare nts. u' l .ro ure shorl

A doctor's dicrgrtosis is necessary to tell

v'helher a chikl on either end of tlte

height curve has a gntwllt disorder.

thcrnsclve s.  v icar iously rel ivc lhrough thc

chi ld thcir  ou'n l i r i lures in high schrxr l

ahout not bcing ablc to rnakc the tearn. clc.

I 'vc ol ien. ioker l  that  i l  vou could. just  tkr  a
'parentectonly'  these kids would bc l ' ine ."

But cvcrr without parentl l  prcssurcs.

short stature carr bc cosl ly in our socictV.

u l r ic l r  vuluc:  l tc iu l t l .  Sort t t '  se re t t l is ls e i lc

studics s lxrwing succcss is t ic t l  to i r rches.

with tal ler pcople rnaking nl()rc rnol le) '  or

Iravinn rnorc prcst iuious.jobs ()n avcraer

than shor lcr  in i l iv iduals.

l)rawing t lrc l inc hetwccn nonnal
gro\\ ' th artt l  r le ve lopntcrtt  urtt l  Incdical drs

ordcr is not always clcar cut .  ( i r t twth dis-

ordcrs curr bc di l ' l lcult  to diagnosc hecausc

ol ' thc w i t lc  vur ia l ion in nornral  growt l t

rxlcs. un(l  rcscurchcrs ure. just betinning t0

tease i lplrr l  thc variorrs honttortcs anrl  0ther

lactors that  g()ve nl  l  chi ld 's growth ant l

cntral lcc into pubcrly.

( i  rowlh Hormone l)ef icienc.v

Onc ol  thc rnorc chal lenging grouth

rl isort lcrs to t l iagnose is a gnrwth horntottc

t lc l ' ic iency.  l t  l l ' lccts onlv l -5.(XX) to

10.(XX) chi ldrcn in th is courr t ry.  Sorne chi l

t l ren wilh a growtlr honrtone del icicncl '

have nonnal growth ralcs thc l l rst lcw

ycars ol ' l i le .  ' l 'h is growth abnonnal i ty is

suspcctet l  i l 'a  chi ld is betwecn 3 and l l

ycars of 'age arrd growint le ss than r

rnches a ycar l i rr  an cxtenderl pcri txl .

I lut bcl irrc diagnosing trowth honnoltc

t lcl icicncl, .  physicians l ' i rst rule out several

nlorc conlnon concl i t ions thal can ten-tpo-

rar i ly  skrw growth.  including a dcl lc icnl

r l iet.  abnonrrul cl igcstion. strcss,

hypothyroidisrn. cl iai--tcs, brain tunltr or

in jury.  and chronic i l lness.  such as sevcre

asthnta or a kit l rrc,r '  disordcr.

An inhcri ted tentlencl '  to bc on the shofl

s idc ol  nonnal .  as evir lcnccd hy a chi ld 's

shot1 pare rrts. carr also cxl ') lain u sl()w'

srouth ratc. Chiklre n rt tav l tavc de luvcd
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pubrty, in addition, which can tempo-
rarily retard growth. (See accompanying
article.)

Once these factors are ruled out, using
various blood, cell and urine tests and x-
rays, standard growth hormone stimula-
tion tests are usually done. Growth hor-
mone levels are measured in the blood
after the child is given certain drugs
known to prompt growth hormone secre-
tion.

[.ow levels of growth hormone in these
tests signd a classic growth hormone defi-
ciency. Children's growth hormone levels
may hover around the somewhat arbitrary
"normal" cutoffpoint in these tests, how-
ever. Whether these children have a true
growth hormone dehciency can't be
known for certain, especially because
growth hormone stimulation tests are not
considered precise or sensitive.

Other children may "pass" growth hor-
mone stimulation tests even though they
may have a growth hormone disorder. For
example, growth hormone stimulation
tests can't detect children who secrele ad-
equate quantities of an abnormal form of
growth hormone that is unable to prompt
normal growth. Also, some children may
secrete normal arnounts of growth hor-
mone when stimulated by the tests, but
don't make enough of the hormone under
normal circumstances. Both types of chil-
dren may benefit from growth hormone
therapy.

It is known that radiation therapy or
brain tumors can cause growth hormone
deficiency, but in most cases the causes
are not known. Decades ofexperience
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As in normol pufu@, in prccocious pubefty thc

brain se creb s luteinizing homnne -relcasing hor'

mone (IIIRH),which prompts thc piarirary glandb

release gonadofropins. These hormones then stimu'

lalp girls' ovaries to rrrakc estogen and progestcr'

one, and boys' tcstcs to mskc tcstosbrone. These

hormones spurthe dcvelapnent of secondary sextnl

cha.ructeristics and trigger growth spurts.

with gnwth hormone therapy have
shown, however, that it works in nearly all
children accurately diagnosed with the
condition even if the cause cannot be pin-
pointed.

Growth hormone therapy is given by in-
jection, either daily or several times per
week. Parents are trained to give these in-
jections unless the children feel comfort-
able doing it themselves. Therapy contin-
ues until the end of puberty, when bone
growth stops, or sooner, if both family and
doctor feel the child has reached an ac-
ceptable height.

The sooner before puberty therapy be-
gins, the greater the height that can be
achieved. There is no firm evidence tying
growth hormone therapy to any significant
side effects when it is used properly. Re-
ports that the therapy can boost the likeli-
hood of developing leukemia, or other dis-
orders have not been confirmed, although
long-term studies are addressing this.

Giants in the Making
Even less cornmon than growth hor-

mone deficiency is growth hormone ex-
cess, which can cause gigantism. One such
person with this condition in the 1930s
was nicknamed the "Alton Giant," after
his Illinois hometown. He reached a
height of nearly 9 feet and a37 shoe size,
according to the Life bookGrowth.

Fewer than 50 such "giants" have been
reported in the medical literature. Most
owed their amazing growth to pituitary tu-
mors that prompted excessive production
of growth hormone. Other symptoms that
often accompany pituitary tumors arc

headaches, dizziness, vomiting, and vision

disturbances such as double vision.
Nearly all pituitary tumors can be de-

tected with CT (compulerized
tomography) scans or magnetic resonance
imaging (MRI) scans. Patients with these
tumors are treated with surgery, radiation,
or an experimental drug that mimics the
natural compound somatostatin, which in-
hibits the release of growth hormone.
These treatments can sometimes stem ex-
cess growth hormone production and re-

I
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tum a child's growth rate to nonnal.
Excess growth hormone production

should be suspected i l 'a child is exception-
ally tall and growing unusually last. The
vast majority ol 'such children. however.
do not have abnormal growth hormone
production. but are rnerely l i l l lowing in
their tall parents' l ixrtsteps.

Precocious Puberty
Sorne children are tall lbr their age and

grow faster than expected because they are
undergoing precocious puberly. Although
the onset ol 'puberty varies considerably.
sexual development belore age ti in girls
and age 9 in boys is generally considered
precocious puberly. This condition can oc-
cur as early as in inlancy. About one child
ol'every 10.fiX) in the United States stans
puberty prematurely. according to the Na-
tional Institute ol 'Child Health and Human
Development.

The hormonal changes responsible lbr
early puberty are usually the same ones
that trigger normal puberty. The brain se-
creles pulses ol'a hormone called luteiniz-
ing hormone-releasing honnone (LHRH),
which prompts the pituitary gland to re-
lease hormones called gonadotropins.
These hormones. in tum, stinrulate the
ovaries and testes to make sex hormones
that cause the development ol 'sexual char-
acteristics as well as trigger a growth
spurt.

Consequently. children who start pu-
berty prematurely are init ially tall lbr their
age. But the sex hormones also cause
growth to stop earlier than normal so the
children may not achieve their full height

[$* I

7',
s2

Children's growth patterns may be inheited and cqn vary widely, just as there is

great variation within the normal range in the heights of adults. Such variety en-

ables,for example, a 6-foot-2-inch woman to get a bookfrom a high shelf for a 5-

foot man.
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C'hi l t l rcn with dclayed ptrbcny arc cx-

ccptional ly short l i rr  the ir  age . i tnd havt '  t t tr

rrecd lirr the bras ttr shavcrs thal al'c stall-

r lard ccltr ipl l tenl l i rr  thci l  ai lolcsccnt peers'

( i i r ls arc corrsiclct 'cd de layccl i l ' they

tlon't  shorv arr l '  signs ol 'ptrbcrly by age I2

or 1.3.  boys b1'ugc l -1 or l -5.  At  thc agc

wltcn tt tost clr i ldlcn cxpcrictrcc a puhertal

r:r 'orr t l t  spttt ' t .  t lc lr t l t t l  chi l t l rerr cottt i t t t tc

g11r$ i l tg i l t  th( '  sl l l t tc sl t l r ' r  et r i t tc. t t t l tking

lhcrtt  slrot l  l i rr  thci l  i tgc. Oncc l l tc

blootrters cornplete l .r trberty. httwevcr'

f  hcir hcight catches trp to that ol ' the ir

pccrs. Abtlul I  out () l  cvery' l (X) chi lcl ten

has dclaycd Ptr l le t ' lY.

A ret l  l ' l lg l i rr  such late lrkxlrncrs ts

t-ntr cr i t lcntc lhlt t  httnc tt t l t t t tr l t t iott  l i t ts

belr ind ivhat is cxpcclet l  l i rr  the chi ld's

luge . ' l ' l rc t lcgrcc t l l 'b()nc l l l i l l t l rat iott  is : tp-

proprit tc l i rr  the chi ld's height. however'

Rirrcly. puberty is t lelayed or l lever occurs

her'uttsc ol a cct l tr l t l  l l ( ' I1r '()us syslctrt  disor-

del such as hypoll i tui t iu- isnt. t l r  becaLtse ol

abnorrtral i t ics in the sex chrotnosonlcs'

Chrrxic i l lness, rnalntttrit ion, or cnrotional

stress can alstl delay puberty. Bul usually

rl<lctors are unable to detect a cause lirr tle-

layetl puberty. Children with delayecl ptt-

hL'rty ()ltcl l hltvc it purctrt wlto was u latc

blootrter. and the conclit ion is ne ithcr it

physical al"rtromtality nor a sigtl ol 't l iscitsc'

but nevcrthclcss can have social and psy-

cholouical rartt i l  icaliolts-

Aclolescents with delayecl puberty' l ike

childrcn with prococitlus pubefly' are ()l-

ttn tcitsc(l ()r s()l l lcl i l l tcs cven tlslritcizetl

hy rlrcir peers. A ttt lt ior stturet ol anxicly

lor these children. cspecially boys, is shoIl

stalurc.
Itr scveral sludies. an experimental clrttg

known as tlxanclrtll<ltle-a synthetic conr-

pouncl sitlilar 1o the nrale horurotre lestos-

lcrone-boostecl growth rates of htlys with

clelayed puberry. Given daily in low doses

by ntouth, oxandrolone cloesn'l usually

prornpt puberty, studies suggest. nor cloes

it appear to afll'ct final height. although

mole stuclies are nee(led to lirmly establish

rhis. It rnainly accelerates children's

growth so their heights reach those of their

feers already untlergoing puberty' Several

str-r<Jies for.rnd no sholl-tenn side etfects

tied to oxandroltlne theraPY.

To hottsl sexual dc'veloplnenl. t loctors

nray trcot late hloorners with sex hor-

moncs. though this use is experimental'

Testosterotre givcn rnonthly by injection

to boys usually induces sprouti l. lg of'pubic

aml lacial hair and the enl:rrgenrellt of the

penis. The therapy stlmetimes rnakes btlys

lnore agglessive and may have other sicle

cll'ects. Ciirls given t'cmale homlottcs--es-

troger) ol 'estrogen and progestin combina-

tiotts---<lften clevelop breasts and stan to

nrenstruate. Ptltential sidc ef'l'ects o1' this

therapy irrclude nausett' fluid rctentiur' de-

pression. and circulatory disorders'

There is concern that sex honnone treal-

rnents rnight linrit linal height. as they dtr

in prectrcions puberty. But recent rescarch

suggests that low doses ol'these htlnrtoncs

do not rob late bloomers ol'inches'

Oxlndrolone. lesloslcrollc. cslr()gcll '

ancl progestin are usually only given lilr

about six nlonths to a yeiu to children with

clelayed puberly' At this point. studies

show. most children have entered pubefly

ancl no longer need the clrugs' I

-M.P.



potential. Boys may not grow taller than 5
feet 2 inches, and half of the girls do not
exceed 5 feet.

The cause of precocious puberty in girls
with the condition often is not known.
Rarely, early puberty in girls is prompted
by tumors, brain disorders, injuries, or in-
fections. Also, in rare cases, girls have
hormone-secreting tumors or cysts in the
ovaries or adrenal glands that prompt what
is known as pseudoprecocious puberty.
(Unlike children undergoing true preco-
cious puberty, girls with pseudoprecocious
puberty don't ovulate, and boys with the
condition don't generate sperm.) preco-
cious puberty in boys, in contrast, is often
caused by brain tumors. The rare boys
who undergo pseudoprecocious puberty,
in addition, often have tumors in the adre-
nal glands or the testicles.

Doctors can determine what type of pre-
cocious pubrty a child has from blood
hormone levels and CT or MRI scans of
the head, adrenal glands, or sex organs.

Early puberty is inherited in nearly I out
of l0 boys with the condition. The ten-
dency to start puberty prematurely can be
passed directly from father to son, or indi-
rectly from the matemal grandfather
through the mother (who does not start pu-
berty early henelf) to her son. premature
pubrfy is inherited in fewer than I in 100
girls with the condition.

"Precocious puberty is a problem,"
points out FDA pediatric endocrinologist
Saul Malozowski, M.D., "because a child
who experiences it has the sex drive of

D*rns the line between

nomurl growth and develop-

ment and medical disorder is

not always clcar-cut.

someone with [adolescent levels] of sex
hormones, but lacks the emotional matu-
rity to deal with it."

Because precocious puberty often limits
height, and is accompanied by teasing by a
child's peers, doctors usually recommend
treating the condition. Such treatment
aims to halt or even reverse the condition.

If puberty is being prompred by tumon,
radiation treatrnent or surgical removal of
such tumors may be recommended. But
often such removal---+specially of brain
tumors-is not feasible. Moreover, even
when surgery is performed, it may not
successfully stop sexual development.

Consequently, most doctors prefer to
treat children with precocious puberty
with drugs that restore the normal hor-
monal balance in the body. The two newly
approved drugs Supprelin and Synarel can
stop the accelerated growth and stem or
sometimes reverse sexual development in
children with fiue precocious puberty.
Supprelin injections can be given at home
by a parent. Synarel is given via a nose
spray.

These drugs mimic LHRH. Daily doses
apparently stem the pituitary gland's re-
sponsiveness to the natural hormone. The
child's own secretion of LHRH. conse-
quently, no longer triggen sex hormone
production. Within weeks of beginning
treatrnent, menstruation and ovulation, or
sperm production, usually stop. After sev-
eral months, many girls' developed breasts
shrink and their pubic hair may fall out.
The penis and testicles usually shrink back

to normal size in boys, and pubic and fa-
cial hair often disappear.

The most frequent side effects of these
drug therapies are light vaginal bleeding
within the frst month of reatment in girls,
and in both sexes, redness, swelling, and
itching at the injection site for Supprelin.
Therapy is stopped when a child reaches
the appropriate age for ilre onset ofpuberty.

Psychological Boosts Needed, Too
Most children on the fringes of what's

considered "normal" for growth and de-
velopment need to be reassured that their
unique way of growing up is worthwhile,
according to pediatric endocrinologist
l,eona Cuttler, M.D., of Case Westem Re-
serve University in Cleveland.

"The need to be like everybody else is
so strong in children," she says. "It's im-
portant to emphasize to them the wide
range of what's considered normal for
height and development."

In her clinic, she adds, social workers
and psychologists assess and help im-
prove, if necessary, the psychological
well-being of children with short stature or
delayed or precocious pubrty. How well
these children adjust ro their height and
development enters into her decision on
whether to treat them.

As FDA's Malozowski points out,..the
more time you spend with a patient, the
less medicine you have to use." I

Margie Patlak is afreelance writer in
Elkins Park, Pa.
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