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colleagues2 concluded that only
differences in median testis size of more
than 31% between measurements by
two investigators, can be significant at
the 5% level. Carlsen and colleagues
also stated that Tanner staging for
sexual maturation is subject to even
higher between-observer variations.

Surprisingly, Staessen and colleagues
do not mention the available serum
concentrations of testosterone,
oestradiol, and the gonadotropins
luteinising hormone and follicle
stimulating hormone that were
measured in the same patients by our
laboratory. By use of identical
statistical procedures, we noted no
significant differences in hormone
concentrations between the three
groups (table). This finding suggests no
delay in puberty, since (free)
testosterone is not significantly lower in
boys with development stages G3/G4
than G5.3 Furthermore, mean inhibin
B values were generally lower in Peer
than in Wilrijk and Hoboken
(p=0·067). Inhibin B is closely
correlated with testicular volume and
pubertal development.4 Thus, inhibin
B values suggest lower testicular
volume in the control area than in the
two study groups, which is in contrast
to Staessen and colleagues’
conclusions.

Finally, we studied the correlation
coefficients between inhibin B and
testosterone, oestradiol, luteinising
hormone and follicle stimulating
hormone in the adolescents. There was
a significant negative correlation for
follicle stimulating hormone in all three
groups. This finding, together with the
absence of any significant correlation
between inhibin B and the other
hormones, strongly argues for a full
sexual maturation of the adolescents in
all three groups.5

Since all objective hormone
measurements show no harmful
difference in the adolescents in Wilrijk,
and since the between-observer
accuracy of estimation of genital
development and testicular volume is
poor, we conclude that Staessen and

Sir—R Badwe and I Mittra1 question
the usefulness of the complex and costly
sentinel lymph-node biopsy over that of
axillary-node sampling and call for a
comparison of these methods in terms
of their resultant morbidity.

Presumably such a trial would
involve randomising patients to receive
either sentinel-lymph-node biopsy or
axillary-node sampling and following up
the outcomes over a period of years.

Axillary lymph-node status is the
most important prognostic factor in
breast cancer.2 and the gold standard
method for staging the axilla remains
ALND.3 However, less-invasive
techniques, such as sentinel lymph-
node biopsy and axillary lymph-node
sampling are being considered in an
attempt to avoid morbidity associated
with ALND. 

Sentinel lymph-node biopsy has been
extensively investigated and is currently
the subject of a trial comparing its
efficacy with that of ALND. Sentinel
lymph node biopsy has been accepted
by several surgeons and is becoming
more common in clinical practice,
despite the fact that most authorities
agree that results of randomised trials
are needed before this technique can be
accepted as a part of routine clinical
practice. 

The process of randomised
controlled trials is well established in
the assessment of medical treatments,
but it is less so for surgical procedures.
Issues of methods related to surgical
practice, including standardisation of
procedures and difficulty in masking
status are frequently raised when
considering a randomised trial in
surgery.4 The most important
consideration in the design of trials
remains the safety of participating
patients; a key role of trials is to protect
patients from unproven treatments.5

The proposed comparison of sentinel
lymph-node biopsy and axillary-node
sampling would expose the patients to
unproven procedures and deny them
the chance to receive the gold standard
treatment.

This situation shows the substantial
pressure on surgeons to incorporate
new technology into their practice
before its time. Surgery is an innovative
specialty and this innovation must not
be lost; however, care must be taken 
to avoid exposure of patients to
unacceptable and unnecessary risk.

Ian A C Rowe
Flat 2/2, 130 Fergus Drive, Glasgow G20 6AT,
UK
(e-mail: iac_rowe@hotmail.com)
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Delayed sexual
development in
adolescents

Sir—Jan Staessen and colleagues (May
26, p 1660)1 report a delayed sexual
development and a reduced testicular
volume in adolescents in the Wilrijk
and Hoboken suburbs of Antwerp,
Belgium (study group), compared with
those in Peer (control group). They
suggest exposure to endocrine
disruptors (polychlorinated biphenyls
[PCBs] and dioxins) during sensitive
life stages as a possible explanation for
the observed phenomenon, although
they note no correlation between
serum concentrations of dioxins and
PCBs and testicular volume. We
disagree with their conclusions because
there are strong indications that the
observed differences between the areas
are related to shortcomings in the
methods, and because hormone
measurements done in the 80 male
adolescents do not substantiate their
conclusions.

Staessen and colleagues staged
sexual maturation according to
Marshall and Tanner and testicular
volume was measured by Prader’s
orchidometer. Four different doctors
did the analysis in the three areas. Only
three of them enrolled in a validation
study. � coefficients for staging sexual
maturity were poor (0·64 and 0·58
between the doctor in Wilrijk and the
two doctors in Peer). The combined
left and right testicular volume was at
most 11% lower in the study groups,
compared with participants in Peer. In
a larger validation study, Carlsen and

Characteristics Peer Wilrijk p* Hoboken p† p‡ p§

Testosterone 18·18 (4·80) 18·18 (6·34) 1·0 16·89 (5·33) 1·0 1·0 0·7
(nmol/L)
Free testosterone 432·9 (135·3) 436·4 (149·7) 1·0 380·7 (129·8) 0·5 0·6 0·3
(pmol/L)
Oestradiol (pmol/L) 73·76 (18·94) 75·87 (18·07) 1·0 70·76 (19·35) 1·0 1·0 0·7
Free Oestradiol 1·43 (0·43) 1·49 (0·36) 1·0 1·34 (0·42) 1·0 0·8 0·5
(pmol/L)
LH (mIU/mL) 4·94 (2·56–7·32)|| 3·98 (2·44–5·52)|| ·· 4·32 (1·26) ·· ·· 0·2
FSH (mIU/mL) 4·09 (1·02–7·16)|| 3·88 (1·29–6·47)|| ·· 3·93 (2·26) ·· ·· 0·8
Inhibin B (pg/mL) 186·9 (62·1) 208·9 (63·2) 0·6 228·3 (70·9) 0·1 1·0 0·1

LH=luteinising hormone; FSH=follicle stimulating hormone. *Peer vs Wilrijk. †Peer vs Hoboken. ‡Wilrijk vs
Hoboken. §All areas. ||Median (IQR). For all parameters one way ANOVA, Bonferroni’s post hoc test, except
LH and FSH, for which Kruskal-Wallis test.

Mean (SD) hormone measurements and statistical analysis in 80 adolescents from
three areas of Flanders
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colleagues’ speculations about delayed
development are unfounded.
Willem Dhooge, Jean Marc Kaufman,
*Frank Comhaire
Laboratory of Hormonology-Andrology, 
Ghent University Hospital, 6K12 IE, 9000 Gent,
Belgium
(e-mail: Frank.Comhaire@rug.ac.be)
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In girls, slower breast development 
was associated with higher serum
concentrations of dioxin-like substances.
In current concepts on endocrine
disruption, PCBs have oestrogenic
effects, and dioxin-like compounds have
antioestrogenic effects.2 We believe
these dose-response relations constitute
an internal validation of our study. 

We studied exposure to four major
classes of pollutants and several
biomarkers that reflect sexual
maturation, and renal and cytogenetic
dysfunction. We opted to publish a
summary report, but other reports of
more specific results will appear
elsewhere. Thus, we have not withheld
any results.

Dhooge and colleagues reanalyse
serum hormone concentrations in boys
and confirm our finding of no regional
differences in serum testosterone. On
the basis of Kletter and colleagues’
work, they infer that the sexual
maturation of boys must have been
similar in all three areas. However, they
misinterpret that report, in which 
the investigators show that serum
testosterone concentrations gradually
increase from Marshall and Tanner’s
stages G1 to G4, but are similar at
stages G4 and G5. Only one of our boys
was in stage G3 and regional differences
cannot, therefore, be expected. 

Dhooge and colleagues also presume
that serum inhibin B concentrations
have similar geographical trends to
testicular volume. However, they do not
account for important covariables. The
mean age-adjusted serum concen-
trations of inhibin B were similar
(p=0·32) in all areas. Furthermore, the
high correlation between inhibin B and
testicular volume they refer to was noted
only in postpubertal survivors of
childhood malignant disease. However,
in 708 healthy young men studied by
Andersen and colleagues,3 the
correlation coefficient was only 0·33—
similar to coefficients in Peer (r=0·30, 
p value for comparison 0·84), Wilrijk
(r=0·26, p=0·75), and Hoboken
(r=0·05, p=0·12). Moreover, the
number of Sertoli cells, the main
determinant of testicular volume, is
fixed before puberty. Since the two
waste incinerators and the lead smelter
were in full operation at the time of the
boys’ birth (1980–83), the smaller testes
in Wilrijk and Hoboken may be due to
exposure during fetal, neonatal, or
prepubertal life. If exposure to PCBs
caused endocrine disruption during
these critical time windows, testicular
volume might not be associated with the
stage of pubertal development on
Marshall and Tanner’s scale, or
correlate with the current serum
concentrations of PCBs or inhibin B. 

Finally, Dhooge and colleagues also
report significant inverse correlations
between the serum concentrations of
follicle stimulating hormone and inhibin
B, which argues against differences in
sexual maturation across the three areas.
Again they misread others’ work.
Andersson and colleagues show a
correlation coefficient in adult stage of
–0·56. In the stages 3 and 4 the
coefficients were of similar magnitude
and significant (–0·70 and –0·50). 

Dhooge and colleagues present no
argument that invalidates our findings.
We still believe that young people are
vulnerable to many noxious agents and
that their protection is an important
public-health issue. 
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Authors’ reply

Sir—Despite two external audits, our
epidemiological methods and statistical
analyses have been criticised. Our
database is available to all scientists
involved in the project. Willem Dhooge
and colleagues disapprove of our
methods and believe their calculations
and interpretation of other reports do
not support our conclusions. 

Because we were concerned about the
reproducibility of the staging of sexual
maturation and measurement of
testicular volume, we did a separate
validation study. Four different doctors
made the measurements in the three
study areas. One doctor, in Hoboken,
was on sick leave, but the three others
participated in the reproducibility study.
� coefficients 0·40–0·75 are taken to
represent good agreement beyond
chance.1 The two doctors in Peer
reported similar proportions of
adolescents who had not yet matured
into the adult stages of male genital
development (8·0 vs 7·7%) or female
breast growth (8·9 vs 13·3%), and
similar mean testicular volumes (46·0 vs
48·6 mL).

We showed also significant dose-
response relations. After adjustment, the
genital development of boys was
inversely and independently correlated
with the serum concentration of PCBs.

Improved management of
asthma

Sir—A Tattersfield and T Harrison
make useful suggestions in their Aug 25
commentary1 for improved man-
agement of asthma exacerbations, but
oversimplify factors relating to primary
care.

Patients in the UK may have
difficulties gaining access to their family
physicians, but routine and urgent
access has been rated worse by black
and Asian groups.2 In the USA, hospital
admission rates in urban areas for
asthma and other disorders are inversely
related to patient-rated access to care;3

75% of children from deprived areas
(94% Hispanic or black) used accident
and emergency departments for short-
term care, and more than half reported
difficulty accessing care and getting
follow-up care.4




