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cifically in individuals, and since 
iodine is released from the body 
through the urine, the best way to 
determine iodine deficiency across 
a large population is to measure the 
amounts of iodine in urine samples. 
Iodine deficiency is defined as a me-
dian urinary iodine concentration 
less than 50 μg/L in a population. 
There are no tests to confirm if you 
have enough iodine in your body. 
When iodine deficiency is seen in an 
entire population, it is best managed 
by ensuring that common foods that 
people eat contain sufficient levels of 
iodine. In our study we confirm this 
by dietary iodine questionnaires.1

Approximately 90% or more of 
ingested iodine eventually appears in 
the urine. Measurements of urinary 
iodine concentration in randomly 
collected urine samples have proven 
to be as useful as measurements of 
urinary creatinine and iodine and 
calculation of the iodine:creatinine 
ratio. The results from random sam-
ples also correlate well with 24-hour 
urine collections. As a result, iodine 
nutrition is often defined by the 
urinary iodine concentration in ran-
domly  collected urine samples.2

In a recent study from Korea it 
was shown that two different indices 
from spot urine, simple iodine con-
centration (simple I) and the iodine/
creatinine (I/Cr) ratio, were statisti-
cally significant correlated with  24-
hour urinary iodine values; the corre-
lation coefficient was 0.539 for simple 
I and 0.773 for I/Cr ratio (P<·001). 
They concluded that the I/Cr ratio 
from spot urine could serve as a use-
ful and reliable alternative to 24-h 
urine collection as it has acceptable 
diagnostic values for detecting poor 
low iodine diet preparation.3

The first functional consequence 
of iodine deficiency is an increase in 
the uptake of iodide by the thyroid-
mediated transport via a transmem-
brane protein, the sodium iodide 
symporter (NIS).4 There is a clear 
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inverse relation between iodine sup-
ply and thyroidal uptake of radio-
iodide. The increased uptake may 
be accompanied by and may result 
from an increase in the serum levels 
of TSH. However, elevated TSH 
in endemic goiter is usually system-
atically found only in conditions of 
extreme iodine deficiency. In condi-
tions of mild iodine deficiency, ele-
vated TSH is typically found in only 
a small fraction of subjects, usually 
the youngest.5 It is possible that it is 
the sensitivity of the thyroid to TSH 
rather than the TSH level itself that 
mainly varies with iodide supply.
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RE: Ambiguous genitalia: 
two decades of experience

To the Editor: Apart from a de-
tailed history, proper physical ex-
amination, and sound imaging and 
chromosomal studies, I presume 

that Al-Jurayyan1 substantially re-
lied upon measurements of various 
serum hormones and their metabo-
lites in ascertaining the etiologies 
of ambiguous genitalia in his retro-
spective study on Saudi neonates. 
It should be noticed that reference 
intervals provided on laboratory 
reports are essential for appropri-
ate interpretation of test results, 
and can significantly impact clinical 
decision-making and the quality of 
patient care. Unfortunately, criti-
cal gaps currently exist in accurate 
and up-to-date pediatric reference 
intervals for accurate interpretation 
of laboratory tests. These critical 
gaps in the available pediatric labo-
ratory reference intervals have the 
clear potential of contributing to er-
roneous diagnosis or misdiagnosis 
of many diseases of childhood and 
adolescence. Most of the available 
“normal” ranges for laboratory tests 
were determined over two decades 
ago on older instruments and tech-
nologies, and are no longer relevant 
considering the current testing 
technology used by clinical labo-
ratories. Thus, it is critical and of 
utmost urgency that a more accept-
able and comprehensive database 
be established.2 This seems obvious 
on considering various factors af-
fecting the measurement of serum 
level of 17-hydroxyprogesterone to 
diagnose congenital adrenal hyper-
plasia, a major cause of ambiguous 
genitalia in Saudi neonates.1,3 For 
instance, males were noticed to 
have significantly higher levels of 
17-hydroxyprogesterone concentra-
tion than females with median and 
mean (SD) values of 22 and 22 (12) 
nmol/L. Similarly, low birth weight 
babies were found to have signifi-
cantly higher levels than normal 
birth weight babies with median 
and mean (SD) values of 21 and 
24 (12) nmol/L. Preterm babies 
were also found to have significantly 
higher levels than full-term babies, 
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median and mean (SD) values of 25 
and 29 (16) nmol/L.4 Considering 
the aforementioned factors is essen-
tial to set cut-off values to precisely 
evaluate various hormonal profiles 
and their metabolites in those with 
ambiguous genitalia. Also, that 
would be useful in neonatal screen-
ing program for congenital adrenal 
hyperplasia.
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The author declined to reply.

Abdominal pain as a pre-
senting feature of spinal 
tuberculosis in a child

To the Editor: The characteris-
tic clinical features of tuberculous 
spondylitis were first described by 
Sir Percivall Pott in 1779.1 More 
than 200 years after his description, 
this serious infection can still pres-

ent diagnostic dilemmas in clinical 
practice. Atypical presentations of 
spinal tuberculosis (TB) mimicking 
malignancy have been described.2,3 
We report on a child with abdomi-
nal pain as a presenting symptom of 
spinal tuberculosis.

A four-year-old girl presented 
with chronic intermittent abdomi-
nal pain, low grade fever and weight 
loss for three months. During epi-
sodes of pain she used to cry and 
hold her lower abdomen and bilat-
eral inguinal region. There were no 
bowel/bladder complaints, vomit-
ing or worm infestation. The father 
was on antituberculous therapy for 
pulmonary tuberculosis. Complete 
blood count, serum electrolytes, se-
rum calcium, serum amylase, blood 
culture, ultrasonography of the 
abdomen, the Widal test, liver and 
renal function tests, stool and urine 
examination done in private were 
normal. She received antibiotics, 
antacids, antipyretics, antispasmod-
ics and antihelminthic without any 
relief. On admission, she was hemo-
dynamically stable. Her weight was 
10.2 kg and height was 89 cm (both 
below the 5th percentile). No obvi-
ous swelling or spinal deformity was 
present. However, tenderness was 
present in the lumbar spine. Power 
was normal in all four limbs. Tone 
was increased in the lower limbs. 
Deep tendon reflexes in both knee 
and ankle joints were brisk. She had 
extensor plantar response bilaterally 
with well sustained clonus. The rest 
of the examination was normal. Her 
investigations revealed a normal 
hemogram and chest X-ray. The 
erythrocyte sedimentation rate was 
78 mm at 1 hr. Her Mantoux test 
was positive (28 mm) and HIV se-
rology was negative. Magnetic reso-
nance imaging of the spine showed 
Koch spondylodiscitis involving 
the L1 and L2 vertebra (Figure 1). 
A diagnosis of tuberculous spine 
with referred pain to the abdomen 

was made. Conservative manage-
ment was planned after consulta-
tion with orthopaedic surgeons. 
Anti-tuberculous therapy with 
isoniazid, rifampicin, ethambutol 
and pyrazinamide was started. On 
follow up after six months she was 
asymptomatic without any focal 
neurological deficit.

Tuberculous of the spine has the 
potential for serious morbidity, in-
cluding permanent neurologic defi-
cits and severe deformity. Although 
any part of the spine can be involved 
in children, there is a predilection 
for the lower thoracic and upper 
lumbar vertebrae.4 In spinal tuber-
culosis, onset of symptoms is usu-
ally insidious and disease progres-
sion slow. The usual presentation 
includes low grade fever, irritabil-
ity, weight loss, back pain, kypho-
sis, abnormal positioning of gait 
and paraplegia.4,5 Our patient had 
abdominal pain as an unusual pre-
senting symptom of spinal tubercu-
losis. Such unusual symptoms may 
prompt an initial extensive workup 
for other disease processes. This 
can lead to serious consequences 
of a late or missed diagnosis par-
ticularly one that is accompanied 
by irreversible neurological sequelae 
including paraplegia. Spinal tuber-
culosis causing referred pain to the 
abdomen was not considered in our 
patient, leading to a delay in the di-
agnosis. Three theories have been 
put forward to explain the phenom-
enon of spinal referred pain: the 
axon reflex theory, the convergence 
theory and the hyperexcitability 
theory. The ‘axon reflex theory’ sug-
gests that certain primary sensory 
neurons have bifurcating axons in-
nervating both somatic and visceral 
targets, leading to confusion as to 
the source of afferent activity.6 The 
‘convergence theory’ suggests that 
the afferent nerve fibers from one 
region converge in the spinal cord 
with afferent nerve fibres from an-
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