
Letters to the Editor

Height and Height Velocity

Growth and growth-velocity
curves have recently generated
considerable interest. Because Dr.
James M. Tanner, a member of
our Editorial Board, has made
significant contributions in this
area, we present the following
letter and reply. We feel that
Growth, Genetics, and Hormones
is an appropriate forum for the
exchange of ideas on this critical
issue.

ancies? If short-term growth ve-
locities had been used, that would
explain the matter because they
oscillate about the whole-year
channel. However, whole-year
velocities were apparently esti-
mated by Tanner and Davies.
Their appendix describes the
construction of the 50th centile
curves for height attained and
peak height velocity but not of
the outer limits. One cannot
calculate growth velocities from
the National Center for Health
Statistics' curves because all
their surveys are cross-sectional
(T.A. Drizd, personal communica-tion), 

so we badly need a more
explicit explanation of the Tanner
and Davies modeling procedure
from which the centiles for height
velocity were constructed.

third percentile and about
3.75-4.0 cm/year for the fifth per-
centile. Are we then to consider
that a linear growth rate of 4.0
cm/year is normal at this age?
When one turns attention to the
companion longitudinal data for
height attained by American
boys, one finds that boys in the
fifth percentile for late maturers
(that is, in the 0.125th percentile)
grow from 117 cm at 8 years of
age to 121.6 cm at 9 years, a
velocity of 4.6 cm/year. Thus, a
"normal" growth rate of 4.0
cm/year would cause a child to
deviate from the normal growth
channel.

These longitudinal standards
do not get around the problem
that Dr. Tanner had described
with cross-sectional standards.
Percentiles for velocity necessary
to maintain height-channel posi-
tion ("height-channel velocity")
would seem more important in
the diagnosis of growth disorders
than the percentiles for height ve-
locity since, as Dr. Tanner has
taught us, prepubertal children
grow to maintain their height-
channel position rather than their
height-velocity centile position. I
would conclude that a height ve-
locity below 4.6 cm between 8
and 9 years of age is subnormal.
Why are there these discrep-

I greeted the Tanner and Davies
article 1 enthusiastically. I antici-

pated that the new longitudinal
height-velocity standards would
provide definitive data about the
normal range of height velocity. I
had thought from the earlier work
of Tanner and his associates that
the lower percentiles on previous
height-velocity charts were mis-
leadingly wide because they
were based on cross-sectional
data and included children whose
tempo of puberty was inordinate-
ly early or late.

Unfortunately, the Tanner and
Davies charts do not solve this
problem. For example, examine
their longitudinal height-velocity
chart for American boys between
8 and 9 years of age: height
velocity is 3.75 cm/year at the
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Reply from Drs. Tanner and Healy

Dr. Rosenfield's letter regarding
an article one of us coauthored1
gets us into very deep water. Let
us first clear away some mis-
understandings. Dr. Rosenfieldwrites, 

"I had thought. ..that the
lower centiles on previous height-
velocity charts were misleadingly
wide because they were based
on cross-sectional data and in-
cluded children whose tempo of
puberty was inordinately early or
late." To this we respond:

which is longitudinal data plotted
simply against chronologic age,
with variations in tempo leading
to early and late puberty being
ignored.

"inordinately early or late" ma-
turers so far as we know (if in-
ordinately means that children
more than, for example, 2 SO
away from the mean for maturity
are included in proportions
greater than those occurring in
the healthy population).

4. Prior to 8.5 years (for con-
venience, we shall talk about
boys only from now on) there is
only a small difference between
tempo-conditional and tempo-un-
conditional centiles for velocity.
Thus, between 8 and 9 years of
age, the 50th centile velocity for
2 SO late maturers is only 0.2
cm/year less, and that for 2 SO

2. Such tempo-unconditional ve-
locity centiles do indeed give un-
pleasantly wide centiles from ap-
proximately 8.5 years in boys
and 6.5 years in girls in
America.3 If the level of maturity
is unknown, the information pro-
vided by velocities at these ages
is relatively slight.1. No velocity centiles were or

can be based on cross-sectional
data; such a thing is impossible.2
Dr. Rosenfield presumably
means tempo-conditional data,

3. 

No published velocity stan-dards, 
whether tempo-conditional

or -unconditional, have included
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bertal SO lines was smoothed
graphically (a minor adjustment).
Gentiles were then calculated,
assuming (after test) a Gaussian
distribution of velocities within
tempo cohort.

We find that we encounter new
theoretical problems each time
we consider the best way to use
velocity standards. We hope that
others will add their views on this
subject.
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Letter to the Editor itself. Testosterone offers advan-
tages of degradation (peripheral
aromatization and glucuronide
esterification), so it might be
more physiologically appropriate
to treat younger boys with ex-
tremely low doses of testosterone
(eg, 5-10 mg of a long-acting
preparation every 2 weeks). Thisdosage, 

however, will require fur-
ther short-term metabolic and
long-term treatment studies.

that ours was a retrospective
study and that some of the pa-
tients were receiving doses
higher than what is today consid-
ered appropriate. Our present
policy is to administer 50-100 mg
of long-acting testosterone esters
for a period of 6 months, when
bone age has reached a value of
12.5 years or more. It is thus
similar to the policy stated in your
comment. In contrast, we do not
treat younger boys with oxan-
drolone. In view of the recent
characterization of one single
androgen receptor, there seems
to be no evidence that the action
of oxandrolone or other synthetic
androgens might be different in
any way from that of testosterone
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Dr. Blizzard's reply Zachmann legitimately questions
whether oxandrolone has any
advantages over testosterone at
very low doses in boys who have
CDGA and a bone age < 12.5
years. His argument that oxan-
drolone and testosterone should
act similarly because only one
androgen receptor has been
identified is logical and very pos-
sibly correct. Confirmation of this
argument, however, will require
specific studies comparing the ef-
fects of testosterone at very low
doses (5-10 mg every 2 weeks
1M) with the usual doses of oxan-
drolone (0. 1 mg/kg body weight
every day) on nitrogen retention,
growth acceleration, and vir-
ilization. Until such studies are
accomplished, I am unprepared
to say more than, "Possibly, Dr.
Zachmann is correct."

The data in Dr. Zachmann's arti-
cle (Helv Paediatr Acta
1987;42:21) and those in other
recent reports indicate that low-
dose depot testosterone (50-100
mg 1M each month for 6 months),
in boys with constitutional delay
of growth and adolescence
(GDGA) who have a bone age
~ 12.5 years, generally does
not decrease ultimate height. Dr.
Zachmann adequately responded
to my constructive questions re-
garding the data that could not
be presented in the Helvetica ar-
ticle, and I am pleased to see
this response.

In my editorial comment on Dr.
Zachmann's article I suggested
that oxandrolone might be pref-
erable for young patients. Dr.

I am writing in reference to your
editorial comments (Growth, Ge-
netics, and Hormones, Volume 4,
Number 2) on our article, "Short-
Term Testosterone Treatment at
Bone Age 12-13 Years Does Not
Reduce Adult Height in Boys with
Constitutional Delay of Growth
and Adolescence," by Zachmann
M, Studer S, and Prader A (Helv
Paediatr Acta 1987;42:21). You
rightly pointed out the need for
caution in interpreting mean data
for groups when the individual
results are not known.

Our article was a short version
of a more detailed doctoral dis-
sertation that was written by Dr.
Studer under my guidance. In the
abridged version, only mean val-
ues for groups were shown, to
save space. In the original dis-
sertation, however, there were
three figures indicating each indi-
vidual difference between pre-
dicted height (according to

Bayley-Pinneau; Roche, Wainer,
and Thissen; and Tanner et al)
and the adult height actually
reached. These figures showed
that the differences are equally
distributed among plus (ie, adult
height greater than predicted)
and minus (ie, adult height less
than predicted), and that a few
individual cases did not unduly
influence the mean values. A
copy of the dissertation is avail-
able to interested readers free of
charge; keep in mind that it is
written in German.

As far as the testosterone dose
is concerned, it should be noted
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