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of neural tube closure during development, preventing 

muscle and bone from growing around the gap.[7]

The development and closure of the neural tube are 
normally completed within 28 days aft er conception,[8] 
before many women are aware that they are pregnant. It 
is generally accepted that neural-tube defects are caused 
by the failure of the neural tube to close, although it has 
also been suggested that a closed tube may reopen in some 
cases.[9] To create the neural tube, the embryonic neural 
folds undergo major morphological changes, elevating 
from a semi-horizontal to a vertical position, and shift ing 
from convex to concave, so that their tips, which were 
formerly pointed away from the midline, tilt towards the 
midline, touch and fuse. In nearly all the mouse NTD 
mutants examined, the exencephaly (the equivalent of 
human anencephaly), spina bifi da (aperta) or rachischisis 
arise from failure to complete the process of elevation of 
the neural folds to become vertical and concave and thus 
they do not make contact to fuse and form a tube. 

The embryologic basis of the clinical variation in NTDs is 
poorly understood. It has been proposed that in humans, 
as in mice,[10] closure of the neural tube occurs at several 
sites and that the clinical types of NTDs diff er depending 
on the site at which closure fails. 

Craniorachischisis is a congenital malformation which 
arises from incomplete closure of neural tube during 
early embryogenesis. Medical termination of pregnancy 
is advised if diagnosed early, since survival is not possible. 
Evidence strongly suggests that a substantial portion 
of NTDs, malformations of the developing brain and 
spinal cord, are due to a folate defi ciency and can be 
prevented. Parental counseling and folic acid supplement, 
started before conception and continued through out the 
pregnancy are the recommended preventive measures. 
It is advised that women capable of becoming pregnant 
should consume 400 µg of folic acid per day.
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Letters to the Editor

Brain metastasis from 
papillary carcinoma of 
thyroid gland
Sir,
Papillary carcinoma of thyroid is the commonest type of 
thyroid malignancy.[1] It has an excellent prognosis with 
a very low incidence of distant metastases.[2] Lung and 
bone are the usual sites for metastases and associated 
with an unfavorable prognosis.[3] Brain metastasis from 
papillary thyroid carcinoma is very rare with a frequency 
of 0.1 to 5 %.[1,3,4]  

A 46-year-old lady presented with mild to moderate, 
continuous, dull-aching left  sided frontal headache for 
two months, along with a history of change in personality. 
Neurological examination revealed impairment in her 
recent and remote memory as well as judgment and 
emotional functions. She had undergone surgery for 
neck swelling (papillary carcinoma of the thyroid gland) 
previously. Subsequently she received radiotherapy 
and was on supplementary dose of thyroxin of 0.1mg/
day. There was no history of similar cancer in the family. 
Magnetic resonance imaging (MRI) brain revealed a 
contrast enhancing 3 x 2 cm sized lesion in the left  frontal 
lobe, which was isointense on T1 WI and hypo intense on 
T2 WI with marked perilesional edema [Figure 1A-C]. 
X-ray chest as well as an isotope bone scan revealed no 
abnormalities. Ultrasound scan of abdomen was also 
normal. Other biochemical parameters were within 
normal limits. She underwent left  frontal craniotomy; 
intraoperatively a reddish brown, solid, firm, well 
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capsulated minimally vascular lesion was found and 
excised completely. Histopathological examination was 
suggestive of metastasis from papillary thyroid carcinoma 
[Figure 2]. She received radiotherapy (4500 rad, 180 rad / 
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Figure 1A: MRI Brain T1WI (axial view) showing isointense to hypo 
intense lesion in the left frontal lobe

Figure 1B: MRI brain T2WI (axial view) showing isointense to hypo 
intense lesion in the left frontal lobe

Figure 1C: MRI brain showing uniform enhancement on contrast in 
the lesion

Figure 2: Cerebral metastasis: well differentiated papillary carcinoma 
of thyroid (H and E, x100)  

day, for fi ve days a week over a period of fi ve weeks). At 
one-year follow-up, she was neurologically stable with 
only mild impairment of her remote memory.

Papillary carcinoma comprises 81.2% of all thyroid 
malignancies. Incidence of distant metastases at the 
time of diagnosis is less than 1%.[4] It has less severe 
clinical course and a favorable long term survival at 10 
years (94.9%). Nevertheless, subgroups of patients who 
develop distant metastasis are known to have a worse 
prognosis. Age < 20 years and > 60 years, Grade 3 or 4 
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cancers, thyroid lesion more than 4 cm and extra thyroid 
lesion at initial examination are associated with a high 
incidence of distant metastases, which has a serious 
impact on survival.[3] Average duration between initial 
diagnosis and distant metastasis to the brain varies 
from less than a few months to up to 35 years. Signs and 
symptoms of raised intracranial pressure are the usual 
presentation and majority of the lesions localize in the 
frontal, parietal and temporal lobe but some unusual 
locations are also reported which includes cerebello-
pontine angle, cerebellum, pituitary and cavernous 
sinus. [5] There are no clearly defi ned guidelines and 
treatment varies. Available treatment options include 
conservative treatment, surgical excision, external 
beam radiation, resection and radioactive iodine, 
intraoperative implantation of radioactive iodine 
seeds, thyroxine and radiotherapy, gamma knife radio 
surgery and radioactive iodine therapy.[6] Therapy 
must therefore be tailored to each patient. Though 
several treatment modalities have been used in the 
treatment of the limited number of cases of intracranial 
metastatic papillary thyroid carcinoma, results have 
been equivocal.[7] Although presence of brain metastasis 
is an overall negative prognostic indicator, Chiu et al. 
found that surgical resection of brain metastasis may 
help to signifi cantly prolong survival in patients with 
diff erentiated thyroid carcinoma.[8] 
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Neurological dysfunction 
and mobile phones
Sir,
In the recent few years, the extensive use of mobile phones 
(MP) raises the question of possible health eff ects of the 
radiofrequency electromagnetic fi elds emitt ed by these 
phones, in particular on neural functions, because of their 
use in close vicinity to the human brain. The eff ects of 
electromagnetic fi elds on biological systems have been 
extensively investigated over the last years and particular 
attention has been given to the effects of microwave 
exposure on the central nervous system.[1] A cellular phone 
is a low-power, single-channel, two-way radio. Cell phone 
base stations are low-power multi-channel two-way 
radios. Therefore, base stations produce radio-frequency 
radiation, and they expose people near them to radio-
frequency (RF) radiation. Health eff ects of radiofrequency 
radiations (RFR) including mobile phone technology and 
the adequacy of their safety standards remain uncertain. 

Case reports of peripheral neurological eff ects of RFR 
describe mainly disturbances of noxious sensation 
(dysaesthesia). Cases associated with other RFR sources 
as well as mobile phone technologies are examined 
seeking insights into neurophysiological mechanisms 
and safety levels. Cases have arisen aft er exposure to 
much of the frequency range (low MHz to GHz). In some 
instances symptoms are transitory, but may be lasting 
in others. Aft er very high intensity exposures, nerves 
may be grossly injured. However, aft er lower intensity 
exposures which may result in dysaesthesia, ordinary 
nerve conduction studies demonstrate no abnormality 
although current perception threshold studies may. It 
is concluded that RFR from mobile phones can cause 
peripheral neurophysiologic changes in some persons. 

The eff ects occur at exposure levels below the present 
safety levels for RFR.[2] There are two direct ways by 
which health could be aff ected as a result of exposure to 
RF radiation. These are thermal (heating) eff ects caused 
mainly by holding mobile phones close to the body and 
also as a result of possible non-thermal eff ects.[2] Mobile 
phones may cause adverse health problems such as 
headache, sleep disturbance, impairment of short term 

metastases from papillary thyroid carcinoma: Case report. Neurosurgery 
2001;49:1008-13.

8. Chiu AC, Delpassand ES, Sherman SI. Prognosis and treatment of  brain 
metastases in thyroid carcinoma. J Clin Endocrinol Metab 1997;82:3637-42.

VirendraD
Rectangle


