
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Motor nerve conduction velocity and somatosensory evoked potentials in the
newborn and young child in relation to thyroid function

Smit, B.J.

Publication date
1999

Link to publication

Citation for published version (APA):
Smit, B. J. (1999). Motor nerve conduction velocity and somatosensory evoked potentials in
the newborn and young child in relation to thyroid function. [Thesis, fully internal, Universiteit
van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/motor-nerve-conduction-velocity-and-somatosensory-evoked-potentials-in-the-newborn-and-young-child-in-relation-to-thyroid-function(9338ce1e-f818-429f-97fd-bc92bd210ccf).html


C h a p t e r | l 

General introduction 





General introduction 11 

General introduction 

Thyroid hormone is essential for normal brain development. Proliferation of axons and 

dendrites, synapse formation, gliogenesis and myelination are known to be regulated 

by thyroid hormone.1 Thyroid hormone deficiency during brain development, as in 

congenital hypothyroidism, can cause problems in motor and cognitive development.2 

In addition, transient hypothyroxinemia, which is commonly found in preterm infants, 

is associated with an increased risk of neurodevelopmental dysfunction.35 Maternal 

thyroid disease can also interfere with normal brain development.610 

Transient hypothyroxinemia of the preterm infant may be caused by immaturity of 

the hypothalamo-pituitary-thyroid axis, interruption of maternal-fetal transfer of 

thyroid hormones, sick euthyroid syndrome or a combination of these factors.1114 It 

is still uncertain whether transient hypothyroxinemia in preterm infants causes a 

shortage of thyroid hormone at the cellular level in the nervous system, as is the case 

in congenital hypothyroidism, and thus requires L-thyroxine supplementation.1521 

Until now, six prospective studies in preterm infants have been performed to examine 

the effect of thyroid hormone supplementation on mortality, morbidity and 

neurodevelopmental outcome.2 2 2 7 None of these studies provides sufficient 

evidence to implement thyroid supplementation in preterm infants in clinical 

practice. In addition to these clinical studies, more insight could be obtained by 

investigating the effect of hypothyroxinemia or maternal thyroid disease on the 

developing nervous system itself. For this purpose, neurophysiologic methods 

such as measur ing motor nerve conduct ion veloci t ies and la tenc ies of 

somatosensory evoked potentials, may be used. In patients with congenital 

hypothyroidism prior to treatment, slow nerve conduction velocity was reported.28 29 

Also in patients with congenital hypothyroidism, prolonged latencies of somatosensory 

evoked potentials during the first year of life were found and interpreted as a sign of 

a transient shortage of thyroid hormone in the nervous system.3033 For preterm infants 

an association between low serum thyroxine concentrations and a delay in neural 

maturation was reported.34 Measuring motor nerve conduction velocities and latencies 

of somatosensory evoked potentials may be utilized to study the effect of transient 

hypothyroxinemia and maternal thyroid disease on the maturation of the developing 

nervous system. These measures may also be employed when studying the effect of 

intervention strategies such as thyroid hormone supplementation in very preterm 

infants. 
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Scope of the thesis 
This thesis describes the use of motor nerve conduction velocities (MNCVs) and 
latencies of median nerve somatosensory evoked potentials (SEPs) in the newborn 
and young child in order to study the effect of thyroid function on the maturation 
of the developing nervous system. Literature reviews on MNCV and on median 
nerve SEPs are given in chapters 2 and 3, respectively. Until now, in very preterm 
infants insufficient reference values are available. Reference values for MNCV 
in ulnar and posterior tibial nerves in very preterm infants are described in 
chapter 4. Reference values for latencies of median nerve SEPs are described in 
chapter 5. In chapter 6 the neurological development of children born to mothers 
with known thyroid disease during pregnancy, is described. In these infants 
MNCVs and latencies of median nerve SEPs were measured as well. Chapter 7 
describes an MNCV study of an L-thyroxine supplementation trial in a group of 
200 infants born at less than 30 weeks' gestation. In chapter 8, a study of 
latencies of median nerve SEPs in the same L-thyroxine supplementation trial 
is described. The main results of the various studies and their implications are 
summarized in chapter 9. 
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