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Introduction

MIBG is a noradrenaline analogue used to image

tumors of neuroendocrine origin, to study disorders of

sympathetic innervations in ischemic and non-ischemic

cardiomyopathy as well as in the differentiation between

idiopathic Parkinson’s syndrome and multisystem

atrophy. MIBG can be labelled with either 131I (gamma

emission of 364 Kev and beta emission 0.6 MeV) or
123I (pure gamma emission of 160 Kev). The diagnostic

dose for 131I MIBG should be 1.2–2.2 mCi (0.9–2.2

mCi for children).1  Higher doses of 131I MIBG (> 30

mCi) are used for therapeutic purpose.

BACKGROUND: Radioiodine labelled Meta IodoBenzyl Guanidine (MIBG) is a noradrenaline analogue used for

diagnosis and treatment of neuroendocrine tumor and there is high incidence of primary hypothyroidism after 131-I

MIBG inspite of thyroid blockade. The aim of this study was to observe the efficacy of thyroid blockade in patients

having diagnostic 131I MIBG scan. MATERIAL AND METH ODS: This is a retrospective study conducted at Section

of Nuclear Medicine, Department of Radiology, Aga Khan University Hospital, Karachi from 2004 till 2010. It includes

all patients who were referred for a diagnostic 131I MIBG study. Patients were advised to start Lugol’s Iodine a day

before test and subsequent 5 days to block the thyroid gland. 1mCi (0.9-1.2 mCi) of 131I MIBG was administered

intravenously over 3-5 minutes followed by whole body image acquisition at 4, 24, 48, 72, 96 and 120 hours after

injection. Images were analyzed for abnormal tracer deposition as well as thyroid uptake. Serum TSH level was

found by checking hospital record (inside referral) and telephonic inquiry (outside referral). A serum TSH level >4

mU/l was considered suggestive of hypothyroidism. RESULTS: 31consecutive patients (M:F 19:12, Mean age:

28 years) who had diagnostic 131I MIBG scan from 2004-2010 were included. Ten scans revealed abnormal uptake

over site of primary tumor or recurrence while thyroid uptake was not appreciated in any patient (4-120 hrs studies).

Serum TSH level was available in 11 patients (performed 3 - 32 months after procedure) and were normal.

CONCLUSION: We conclude that thyroid blockade using Lugol’s iodine in patients undergoing diagnostic 131I MIBG

ensures complete thyroid blockade with no evidence of primary hypothyroidism.
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MIBG does not normally concentrate in thyroid, but

due to instability as well as metabolism by the liver,

free 131I or 123I is formed and gets accumulated in

normal thyroid gland.2 Effects of radioiodine on the

thyroid can vary from hypothyroidism, thyroiditis,

thyroid nodules, and single follicular adenomas to

malignancies.3,4 The administration of Radioactive

Substance Advisory Council (ARSAC) guideline5

recommends blocking thyroid whenever dose to thyroid

gland is expected to be greater than 50 mGy. As a

matter of fact small quantities of radioiodine (123I 0.4

mCi and 131I 0.003 mCi) can give such radiation

exposure to thyroid, therefore, it is recommended

that thyroid should be blocked in diagnostic and

therapeutic procedures using radioiodine labelled

MIBG.6
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diagnostic 131I MIBG scan from 2004-2010. The

procedure was indicated for diagnosis of

pheochromocytoma (16 patients), neuroblastoma (3

patients) and for assessment of recurrence or residual

pheochromocytoma (05 patients) or neuroblastoma

(07 patients). Ten scans revealed abnormal uptake

over site of primary tumor or recurrence while thyroid

uptake was not appreciated in any patient on 4-120

hrs studies (Fig. 1).

Mate rials  and Me th ods

This is a retrospective study conducted at Section of

Nuclear Medicine, Department of Radiology, Aga Khan

University Hospital, Karachi from 2004 till 2010. It

includes all patients who were referred for a diagnostic
131I MIBG study for a known or suspected

neuroendocrine tumor. Medications which might

interfere with MIBG uptake were stopped after

consulting the referring physicians. Patients were

advised to start Lugol’s Iodine (supplied by Aga Khan

Pharmacy) [16 mg/kg/day for neonate, 32 mg/kg/day

for infant, 65 mg/kg/day for adult, upto a maximum

dose of 130 mg/kg/day] a day before test and

subsequent 5 days to block the thyroid gland. 1mCi

(0.9-1.2 mCi) of 131I MIBG was administered

intravenously over 3-5 minutes followed by flushing

with normal saline. Whole body images were acquired

under double head gamma camera (Ecam, Siemens)

with high energy collimators at a speed of 5 cm/minute

at 4, 24, 48, 72, 96 and 120 hours after injection.

Images were analyzed for abnormal tracer deposition

as well as thyroid uptake. Availability of serum TSH

level was found by checking hospital record (inside

referral) and telephonic inquiry (outside referral) after

the diagnostic scan (3 - 32months). A serum TSH level

>4 mU/l was considered suggestive of hypothyroidism.

Thyroid blockade is achieved by administering stable

iodine preferably 1 day prior or even immediately

before the radioiodinated MIBG administration. The

protection of the thyroid with stable iodide is based

first on dilution and second on a down regulation of

the sodium-iodide-symporter, both resulting in a lower

uptake of radioiodide.7,8 However, there are reports

of thyroid dysfunction in a variable percentage of

children who were treated with 131I-MIBG with thyroid

blockade.9,10

The aim of this study was to observe the efficacy of

thyroid blockade in patients having diagnostic 131I

MIBG scan.

Re s ults

We included all 31 consecutive patients (M:F 19:12,

mean age 28 [age range 3-71] years) who had

Serum TSH level was available in 11 patients

(performed 3 - 32 months after procedure) and all

were within normal limits. These findings are consistent

with complete thyroid blockade with no evidence of
131-I induced hypothyroidism.

24 hr Images 120 hr Images

Anterior Posterior Anterior Posterior

Figure  1: 24 and 120 hr whole body diagnostic 131I MIBG images
showing uptake (arrow) over right sided pheochromocytoma but

no evidence of thyroid uptake.

Dis cus s ion

Primary hypothyroidism after therapeutic doses of 131I

MIBG is a fairly common side effect especially in

children treated with repeated doses.10 Hanneke et

al.11 reported thyroid uptake in 21% scans and clinical

hypothyroidism in 64% of survivor of neuroblastoma

patients treated with 131I MIBG inspite of thyroid

blockade. To the best of our knowledge, there is no

reported case of primary hypothyroidism after a

diagnostic 131I MIBG scan with thyroid blockade. In

our study, we did not find any evidence of thyroid

uptake of 131I MIBG till 120 hr in any patient. Similarly,

serum TSH level in 11 patients did not show any

evidence of late onset of primary hypothyroidism. In
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remaining 20 patients serum TSH was not available

and this is a limitation of the study. These evidences

unequivocally support the highly effective thyroid

blockade using Lugol’s iodine at our Institute.  High

incidence of primary hypothyroidism (inspite of thyroid

blockade) in therapeutic group is explained by different

biodistribution of MIBG resulting in visualization of

thyroid gland and subsequent elevated TSH levels

inspite of thyroid blockade.12 This discrepancy between

diagnostic and therapeutic 131I MIBG demands use of

other options (in addition to stable iodine) to effectively

block the thyroid to avoid the possibility of primary

hypothyroidism in survivors.

We conclude that thyroid blockade using Lugol’s iodine

in patients undergoing diagnostic 131I MIBG ensures

complete thyroid blockade with no evidence of primary

hypothyroidism.
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