
XA9847620

Chapter 23

RADIOIODINE THERAPY

J.F. Torres, Jr . and H.B. Deliso

Introduction

For over 40 years now, radioiodine(mI) has remained one of the most useful radionuclide for
diagnosis and therapy in Nuclear Medicine. The wide application of radioiodine in the study
of the thyroid gland and in the management of its disorders has been most rewarding. The
medical literature is replete with reports of its efficacy, failures, and complications, but most
of these studies have been conducted among Caucasian persons and in relatively affluent
societies. Very few reports are available from the less developed and economically depressed
areas of the world where thyroid disorders abound or and are even endemic. This chapter
is an attempt to highlight the use of radioactive iodine therapy in the developing countries,
particularly those in the Asian region.

Radioiodine therapy in thyrotoxicosis

Patient profile

Clinical assessment of patients suspected to have thyrotoxicosis in less developed areas
of the world have been aided by simple scoring indices, the most useful of which, in our
experience, is the cumulative scoring index formulated by Crooks and co-workers (Table I).
A score of ten or less indicates euthyroidism while a score of 18 or more is highly suggestive
of thyrotoxicosis. This kind of scoring index describes clinical findings in quantitative terms
and helps the doctor in selecting patients for laboratory investigations. Confirmation of the
clinical diagnosis by laboratory investigations is necessary before embarking upon definitive
treatment like radioiodine therapy.

The thyroid function investigations have gone through a whole gamut of changes in last
few decades. A large number of the investigations are nuclear techniques and these are the
ones which have developed most in recent years. The emphasis has changed from in vivo
to in vitro investigations but still it is not uncommon to come across many laboratories in the
developing countries which solely rely on the thyroid uptake test for the diagnosis of
hyperthyroidism!

In our setting, hyperthyroidism is said to be present when the clinical data show
compatible signs and symptoms plus an abnormal change in or more of the following:
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Elevated:

protein-bound iodine,
4-hour and 24-hour radioiodine uptake,
effective thyroxine ratio,
serum triiodothyronine or thyroxine,
free thyroxine index,

free thyroxine

Depressed:

Super-sensitive TSH.

The strategy for thyroid function investigations have been described in another Chapter
where it is indicated when and how to deploy the above tests.

Although radioiodine is widely used in the treatment of thyrotoxicosis in the developing
countries, the data is not documented and is not readily available for comparison with the
Western literature. Whatever is reported is mostly in national and local journals. By and
large, the clinical material from the developing countries has poor follow-up of patients.
However, one can not be incredulous of the data from these countries and the clinical
impression of a large number of nuclear medicine specialists from the developing countries.
After all, the very foundation of the medicine has been the observations and perceptions of
the practising clinicians. What we describe below is largely on the basis' of our own
observations and from the analysis of our patients. We can only add the reassuring note that
our own conclusions have been largely endorsed by the colleagues from the neighbouring
countries.

We have reviewed 1564 patients with thyrotoxicosis who were given radioactive iodine
treatment from 1968 to 1985 in Santo Tomas University Hospital Nuclear Medicine Section,
1344 (86%) of whom were females. Age is not taken as an absolute limiting factor in the
choice of treatment modality. The relative safety of a therapeutic dose in all age groups had
been proven by long term studies by many investigators, some spanning 20 years or more.
There has been a recent change in our choice of treatment and we increasingly favour
radioiodine therapy in more clinical situations.

In the above Group, 1104 (70.6%) were below 40 years of age, and 7% were children
and adolescents (Table II). Radioiodine therapy was the first choice in 61.7 %. A great
majority (84%) of patients had clinically diffuse goitres; only 10% had nodular goitres
(Table III). About 66% of the thyrotoxic patients were classified as having minimal
thyromegaly while 4.6% had marked thyroid enlargement (Table IV).
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The high endemia of goitre in some parts of Asia is a known fact. It is not therefore
surprising that thyroid surgery is frequently done in many provincial hospitals such that the
local surgeons have acquired a very satisfactory level of competence. A Manila-based
Medical/Surgical Organization does 20-30 thyroid surgeries in a week, forming 40% of their
total surgical work. Hence, the choice of therapy is not influenced by lack of trained
surgeons but rather by the clinicians' judgement and experience, together with the personal
preference of the patient after the physician's explanation of the pros and cons. Knife is
seldom a patient's first choice.

Radioiodine treatment

Initially it was believed that the optimum therapeutic dose of radioiodine for
thyrotoxicosis is 160 /iCi per gram of thyroid tissue. In an attempt to reduce the incidence
of hypothyroidism resulting from this apparently "high" dose of radioiodine many
investigators used lower doses ranging from 60 to 120 fxCi of I31-Iodine per gram of thyroid
tissue. This change does reduce the incidence of early hypothyroidism after therapy but there
is an increase in the relapse rate that may subsequently need re-treatment. Moreover, the
overall incidence of late permanent hypothyroidism does not differ significantly in both the
groups.

We administered a still lower dose of 60 to 80 fid per gram of thyroid tissue. However,
estimation of thyroid size being inexact, it is difficult to derive a precise dose for each patient
on the basis of this criterion. Our experience of nearly twenty years indicates that about 5
mCi is an appropriate initial dose for most of the patients. The mean initial dose given in
our series was 5.5 mCi and the mean total dose was 5.9 mCi. A total of 1418 (90.6%)
patients were given radioiodine only once with a mean first dose of 5.5 ± 0.9 mCi. One
hundred and forty patients had to be given a second dose to achieve euthyroidism.

All of our patients are admitted to the hospital overnight for their convenience, as well
as for observation of any immediate reaction to the treatment likely to occur in the elderly
and those with prominent cardiovascular and psychological symptoms. Moreover,
hospitalization provides a large measure of reassurance to patients and their kin in
communities and countries where "radioactivity" is associated with awe and apprehension,
if not fear. Most of the patients have poor sanitary facilities at home and their brief
hospitalisation is advisable from the point of view of radiation hygiene.

Patients are requested to report to the clinic for follow-up every month for the first 3
months and subsequently every 2-3 months depending on the clinical status of the patient.
Once euthyroid state is established clinically and confirmed by laboratory tests, patients are
advised to have a follow-up at least once or twice a year.

In our study, 76.9% of the patients were euthyroid after 1 - 3 months. At the time of
their last follow-up, 81.2% of our patients were definitely euthyroid (Table VI) and none
were hyperthyroid. Only 8.1% of patients were given either antithyroid medication or beta-
blocker drugs to supplement the radioactive iodine treatment.
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Hypothyroidism.

Overall incidence of definite post-therapy hypothyroidism in our series was 3.6% at the
time of their last visit. Patients were classified as having definite hypothyroidism if they
show clinical manifestations plus at least one of the following laboratory tests showing
confirmatory evidence as follows:

= protein-bound iodine less than 3 p.%%,

= thyroid uptake less than 10% at 24 hours (usually not very reliable after
radioiodine therapy

= effective thyroxine ratio less than 0.87,

= decreased T3, T4 and free thyroxine index or free T4

= unequivocally elevated Thyroid Stimulating Hormone.

Probable hypothyroidism, defined as having equivocal clinical picture and/or laboratory
findings, was present in 2.5%. Thus, combining the probable and definite hypothyroidism,
overall incidence of post-therapy hypothyroidism amounts to about 7%. This incidence is
lower than that observed in other similar trials of lower doses reported from the Western
countries. At one year, we observed cumulative incidence rate (probable and definite) of
5.4% (Table VI). Yearly increment of hypothyroidism is about 1.5%. The probable
cumulative incidence of hypothyroidism at the end of 12 years follow-up utilizing the life
table method was 21.7%; much lower compared to studies done in Western countries. A
similar experience by another Philippine investigator was reported with an overall permanent
hypothyroidism rate of 8.9%. [Bandong-Reyes E., Phil J Intern Med, 1988]. Sundram from
Singapore [Singapore Med J, 1984] also reported a lower incidence of hypothyroidism which
was 4% at the end of the first year. On the other hand, Ahmed and co-workers [Bangladesh
Med. Res. Counc. Bull., 1988] reported 13.5% incidence of hypothyroidism in their series
of 215 patients treated with radioiodine from 1980 to 1988. Sur.dram (Ann Academy of
Medicine, 1986) reported that the prior administration of antithyroid drugs does not make a
difference in the final incidence of hypothyroidism.

It is clear that there are other factors, besides the well-studied factors like dose, size of
gland, presence of nodules, age, and previous surgery, which determine the occurrence of
hypothyroidism. There are still controversies as regards the relationship of immunologic
status and radioiodine treatment. It appears that ethnic variation is one of the factors
determining the response to therapy and incidence of post-therapy hypothyroidism as well;
a further attest to the long recognized difference in therapeutic response to a given dose
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among blacks as compared to whites. Masjhur (Indonesia) also reports similar observations
on ethnic differences in the response to radioiodine treatment (personal communication).
Prior therapy such as iodine supplementation or antithyroid drugs were postulated to offer
some protection against hypothyroidism. However, this had not been observed by DeGroot
and Holm who reported resistance to radioiodine-induced hypothyroidism in areas with iodine
deficiency rather than sufficiency (personal communication). This can possibly explain our
low incidence of hypothyroidism as the Asian region has a high incidence of endemic goitre
which is mainly attributed to iodine deficiency.

Generally in developing countries, the therapeutic option is greatly influenced by
economic considerations rather than risks or benefits associated with the treatment modality.
Thus, radioiodine treatment can be considered as a most rational choice as it offers a
predictable and satisfactory response without the known high risks of surgery. Cost of a long
term anti-thyroid drug therapy also works out to be quite high as the drugs themselves are
expensive and the frequent follow-up visits to the doctor and their potential side-effects do
not make them an attractive choice for the developing countries. It has been suggested that
at least 2 years of anti-thyroid drug therapy is necessary to maximize benefits. In the
Philippines, cost of thyroid surgery ranges from $ 200 - $ 1000, while antithyroid medication
which may be given for a minimum of 1 year will cost about $ 156. Addition of beta-
blockers (propranolol) in the medical management will cost about $200, bringing the total
cost of medical drug management to at least $ 300. On the other hand, radioiodine (liquid
form) costs $ 200, inclusive of one-day hospitalization. On the whole, radioiodine therapy
appears as the least expensive treatment. The low cost of radioiodine, the paucity of side-
effects and ease of administration as compared to the other treatment modalities were among
the primary reasons for its overwhelming choice by 70% of thyroidologists surveyed in the
United States.

Complications.

Transient post-treatment thyroiditis was observed in 10 patients. Patients were either
reassured that it was self-limiting and therefore needed no more than observation or were
given low dose of dexamethasone or acetylsalicylic acid for a week.

Nodules were palpated in 14 cases whose initial evaluation indicated a diffuse
enlargement. Some underwent fine needle aspiration biopsy (FNAB) which showed no
evidence of malignancy. The rest were simply observed or subsequently given a suppressive
dose of thyroid hormone after the hyperthyroidism was controlled. It is however doubtful
whether these nodules resulted from radioiodine treatment.

Radioiodine-induced thyroid storm or vocal cord paralysis were not observed in any of
the patients. Transient hypothyroidism lasting for 2-4 months was noted in 24 patients.
Cardiac complications attributable to acute exacerbations following radioiodine therapy were
not observed in our study.
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Radioiodine in nontoxic goitre

Radioactive iodine has been found to be valuable in the management of multinodular
non-toxic goitres by some of the workers from the developed countries. We have used
radioiodine therapy in 820 patients with large goitres and high 24-hour l31I uptake and
obtained good results. Thyroid size regression was notably significant and satisfactory. The
incidence of post-therapy hypothyroidism was not very different from that observed in
hyperthyroidism. This treatment is particularly suitable in patients with recurrent goitre
following partial thyroidectomy. In patients who have contraindication to surgery or who
refuse surgery, radioiodine therapy is also a rational alternative. However, before this
therapy is widely used, the physician has to shed his fear and inhibition of using radiation in
a non-toxic and a benign condition.

Radioiodine in thyroid cancer

While it is generally believed that iodine deficiency somehow increases the incidence of
thyroid malignancy especially of the papillary type, there appears to be no convincing
evidence so far that it is so. The chronic TSH stimulation of the thyroid gland was shown
experimentally to induce adenoma formation. However, there is no known prospective and
controlled study concerning the pathogenesis of thyroid malignancy in the setting of iodine
deficiency. Statistically, the high endemia of iodine deficiency in Asian countries is not
accompanied by a reported increase in the prevalence of thyroid malignancy. It is interesting
to note that iodine supplementation in an area highly endemic to goitre in Chang Mai,
Thailand, was followed by a significant increase in the incidence of thyroid adenoma as well
as carcinoma. [Tantachamroon T, Proceedings of Asia and Oceania Thyroid Association
Workshop on Endemic Goitre and Thyroid testing, Singapore, 1978]. In addition, the effect
of other goitrogens, especially dietary, to cancer formation has not been adequately studied.

Thyroid Cancer Diagnosis and Classification

There is a paucity of clinical symptoms which can alert a patient to seek early medical
consultation for a thyroid mass, though rapid increase in size and the onset of hoarseness or
dysphagia can arouse concern. Early diagnosis rests on the clinician's high index f suspicion
on the possibility of malignancy in a thyroid mass, particularly a nodular one A thorough
physical examination is essential; findings such as cervical lymphadenopathy, or a hard and
fixed thyroid mass can be associated with malignancy. Solitary nodules have a higher
incidence of malignancy, although what is appreciated as solitary on clinical examination may
be shown to be multiple by high resolution ultrasonography. Furthermore, sonography can
also show that an apparently diffuse thyromegaly may be actually nodular. Radionuclide
scintigraphy showing a "cold" nodule is an indication to pursue the possibility of malignancy.
About 9.5% of the solid cold nodules in 142 patients we studied turned out to be malignant.
Scintiscanning is likewise useful in the diagnosis of metastatic disease; it can differentiate
the sites as thyroidal or non-thyroidal in origin. The combination of ultrasonography, nuclear
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perfusion studies as well as thermography was reported by Lakshmipathi and co-workers from
India [Proceedings of a National Seminar on Thyroid Cancer, Bombay, 1985] to improve the
diagnostic accuracy in the definitive diagnosis of thyroid malignancy. Hypervascularity by
perfusion was shown to be highly sensitive (100%) and specific (94%) in their study. In our
opinion, selective angiography and thermoscanning may not only be expensive but not very
specific in the early diagnosis of malignancy.

Fine needle aspiration biopsy (FNAB) has recently become a widely popular technique
in the diagnosis of thyroid malignancy owing mainly to its ease of performance, affordability,
minimal discomfort to the patient as well as the high reliability in the hands of experienced
cytopathologist. In a private thyroid clinic in Manila, 127 euthyroid patients with solitary
nodules were studied from January to March 1990 and FNAB showed 100% accuracy in the
5 patients who subsequently underwent thyroid surgery. Other studies in India by Das, Shah
and co-workers showed similarly gratifying results. (Proceedings of a National Seminar on
Thyroid Cancer, Bombay, 1985) Large series of FNAB in Western countries have repeatedly
showed its usefulness. Many investigators propose that FNAB should become routinely as
the initial diagnostic investigation in the work-up of patients with solitary thyroid nodules.
For the purposes of radiotherapy, it is most important to determine whether the thyroid
cancer is well- differentiated or anaplastic and whether the malignancy is confined to the
thyroid or has metastatic spread.

Another interesting development is the recent renewed interest in the study of the
relationship between Graves' disease and thyroid cancer. This has an important bearing in
our diagnostic approach in thyroid diseases; so far, it has been widely believed that
thyrotoxicosis is somewhat an assurance that malignancy is unlikely. Thyroid nodules
associated with thyrotoxicosis (Toxic nodules ) will now have to be evaluated in terms of the
likelihood of malignancy in addition to their disturbed metabolic state.

Management

There is no doubt that surgery is the primary treatment for thyroid cancer. However,
surgery alone has remained inadequate to improve patient longevity or to ensure cure.
Moreover, the extent of surgery in thyroid malignancy remains controversial. The
multicentric nature of thyroid malignancies supports our position in suggesting 'near' total
thyroidectomy not only to diagnose metastatic lesion but also to maximize therapeutic benefit.
The pre-operative diagnosis and subsequent management of thyroid cancer has been enhanced
by the increasingly wide acceptance of fine needle aspiration biopsy (FNAB). With improved
early diagnostic accuracy, more definitive surgery can be performed. If at all possible, all
solitary thyroid nodules should be aspirated for cytological evaluation. Likewise, suspicious
multinodular thyroid lesions should undergo FNAB. After near total thyroidectomy is
accomplished, post-operative management can become more successful.

The value of radioiodine for ablation of the residual thyroid gland after surgery is
unquestionable. Ablation therapy is generally recognized as necessary for the complete
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management of well-differentiated thyroid cancer. It is also known that ablation or cure of
metastatic foci is possible even in the papillary variety. The data of Sharma in his series of
322 patients with differentiated thyroid malignancy treated with radioiodine-131 revealed a
survival rate of 91 % up to 15 years. [Proceedings of a National Seminar on Thyroid Cancer,
Bombay, 1985] In the same series, patients with nodal metastasis showed 97% survival after
15 years following treatment. In the series of 259 differentiated thyroid cancers treated by
Sharma and associates, metastatic sites concentrated radioiodine in 47% with follicular
cancers showing, as expected, the greatest concentrating ability. Their data showed that
54.3% of papillary cancers took up radioiodine on routine body scan. More recently, Padhy
and Gopinath from India (Proceedings of the International Thyroid Symposium, Tokyo 1988)
reported very gratifying results with radioiodine ablation in 150 patients with lesions
distributed in papillary, follicular, and mixed papillo-follicular groups. They reported
seven-year survival rate of 90-100% with or without local or regional metastases, although
papillary carcinoma had a slightly better outcome. In our study of 94 patients with
differentiated thyroid cancers from 1970-1990, five-year survival rate was 91 %. Our longest
surviving clinically stable patient is still being followed 19 years after treatment.

It is generally accepted that the ablative dose for normal thyroid is 10,000 to 15,000
rads. The formula favoured by us to estimate the treatment dose is:

_ fxCi given
Rads delivered = 74 X EB X

ml distribution vol

X fractional uptake X effective half-life

Where, EB is the average Ji energy in meV/disintegration.

In this estimate, the distribution volume (wt. of the thyroid gland), variation in tissue
sensitivity and tissue distribution of radioiodine are uncertain and difficult to determine.
Accordingly, the administered dose calculated on the basis of this formula is in reality still
arbitrary and heavily dependent on the clinician's instinct and experience.

The recommended ablation dose to the thyroid remnant is 80-100 mCi. A higher dose
may be given in cases where metastases are likely to be present. The dose used by Sharma
et al [Proceedings of a National Seminar on Thyroid Cancer, Bombay, 1985] for ablation of
thyroid remnant was 50-80 mCi. He utilized a dose of 80 - 250 mCi for functioning
metastases. Repeated radioiodine treatments were given if necessary but not exceeding a
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cumulative dose of 1000 mCi given over a period of two or more years. It was his
experience that lymph node metastases ablation was easy. Complete ablation of bone
metastases was most difficult. In our own series, 82% (n=77) received a single dose of 100
mCi which was generally successful while 10.6% had to be given multiple doses. One
patient with metastatic papillary cancer was given 1138 mCi over a period of 15 years!

Patient preparation

Prior to ablation therapy, whole body scan is performed using 0.5 mCi to 1 mCi of ml
at least 4-6 weeks after surgery. During this interval, thyroid hormones are not administered.
Other investigators give 1 to 5 mCi for the total body scan claiming better visualization of
iodine concentrating foci. Further preparation of patients may include iodide pool depletion
by dietary iodine restriction or diuretic administration. We give Furosemide for 3 days prior
to radioiodine ablation therapy.

Patient isolation and personnel protection

Patients are hospitalized for 2-3 days. Specific orders are as follows:

1. Collect all excreta in sealable containers

2. Collect urine in used IV Fluid bottles. Fill each bottle up to 500 ml mark only.
Label each bottle with the time started, ended and date of collection. Female
patients may have to use bedpan; urine collected is then transferred to sealable
bottles.

3. Have patient use only disposable napkin and tissues. Collect all in separate paper
bag. Do not take anything out of the room.

4. Keep all eating utensils in the room at all times.

5. Keep all changed linens in the room until cleared by Nuclear Medicine Staff for
laundry.

6. Do not remove any garbage from the patient's room until cleared by Nuclear
Medicine staff for disposal.

7. Minimize personal contact with patients. Do not stay closer than one meter from
the patient for more than 5 minutes at a time; no more than 30 minutes per shift.

8. Notify any Nuclear Medicine staff for any difficulty or in case of a spill of any
kind.
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The following are instructions to the paramedical staff and the visitors:

1. Radiation caution sign is placed at the door.

2. No visitors are allowed during isolation period.

3. Persons coming near to the patient should stay at least 5 meters away. This is also
applicable to the patient companion who should stay on the other side of the room
as much as possible.

4. The length of exposure or contact with the patient should be limited to 5-10
minutes each time or not more than a total of 30 minutes during a 8 hour shift.

5. All urine and excreta should be collected and placed in sealed containers. Used
clean IV Fluid bottles are preferable for urine collection. These are collected by
a technician everyday.

6. Linens and articles used by the patient will be isolated for at least one month after
discharge or 10 physical half-lives if heavily contaminated.

Patients are discharged after careful isolation in the hospital for 2-3 days or until the
body contains less than 30 mCi (about 7 mR/hr at 1 meter). In developing countries, it
would be economical to set up a centralized isolation facility for patients undergoing
radioiodine ablation therapy.

All excreta collected during the patient's stay in the hospital is stored in sealed containers
in an isolated waste dump area and may be discarded in the main sewage system, in small
aliquots, by a trained staff after 4-5 physical half-lives of l31I.

At home, the patient is instructed to flush the toilet at least 3 times after use. If no
suitable toilet facility is available, all excreta should be discarded in a covered pit.

In case of death during the isolation period, no special precautions are needed if the body
caontains less than 30 mCi of 131I. If an autopsy is to be performed, it should be under
supervision of a Radiation Protection Officer. Burial is a preferred method of disposal of the
body to prevent volatilization of radioiodine. If burial is not possible on religious grounds,
cremation, preferably under the guidance of a Radiation Protection Officer, is allowed.

In all the above matters pertaining to radiation protection, the physician should be guided
by the prevailing National rugulations and practices.

Patient follow up and monitoring

Immediate reactions that we have observed include thyroiditis which tends to be more
severe in patients having a significant thyroid remnant after surgery. Reassurance, cold packs
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and analgesics are usually adequate; corticosteroids may be administered in severe cases.
Vocal cord paralysis from compression edema of thyroiditis is usually transient and does not
need anything more than reassurance.

Patients are seen monthly for the first three months. They are checked every three
months for the next five years, at least. They are subjected to a whole body scan 3 months
after the treatment and then once a year for five years. If there is any doubt as to complete
ablation, patients are advised to come more frequently for follow up. If there is a new growh
in the neck region or suspicion of distant metastases (headaches, backaches, X-ray chest) a
whole body scan is repeated.

Thyroid hormones are given a month after the ablation dose. T3, if available, is
preferred in the initial three months. TSH, T3, T4 are regularly determined to monitor
adequacy of replacement.

Thyroglobulin RIA provides a useful tool in monitoring cancer activity or recurrence.
Shah [Proceedings of a National Seminar on Thyroid Cancer, Bombay, 1985] that Tg remains
in the normal range when patients are free of the disease. Highly elevated values can indicate
a metastatic disease which may be organ specific: Tg > 1000 ng/ml can indicate bone
metastases while minimal elevation would indicate lymph node involvement. Thyroglobulin
assay, however, is not always available in many Asian medical centers except those with well
established cancer therapy facilities. It is important to note that whole body scanning and
serum thyroglobulin determination are complementary to each other in improving the
diagnostic accuracy of thyroid cancer recurrence. One therefore cannot rely on monitoring
either parameter alone, although thyroglobulin assay reduces the frequency of whole body
scanning. Jeevanram et al [Proceedings of a National Seminar on Thyroid Cancer, Bombay,
1985] introduced the use of specific activity of Tg to predict recurrence of thyroid
malignancy. Further clinical validation of this technique can fortify its position in cancer
management.

External radiotherapy

Whenever possible surgical removal of thyroid cancer is preferably done prior to external
irradiation especially when the lesion is anaplastic. Metastatic lesions can also benefit from
external radiotherapy, particularly if proved to be radioiodine resistant. The value of external
radiation therapy is largely supportive, particularly in the rare cases of rapid cancer growth.

Radioiodine treatment holds a very important role in the management of various thyroid
disorders owing to its efficacy, ease of administration and affordability in the developing
countries.

367



CHAPTER 23

TABLE I. CLINICAL SCORING INDEX FOR THE DIAGNOSIS
OF HYPERTHYROIDISM. *

DIAGNOSTIC IMPORTANCE.

SYMPTOMS

Nervousness
Increased sweating
Heat Intolerance
Palpitations
Dyspnea on effort
Fatigue & Weakness
Weight loss
Increased appetite
Eye symptoms
Hyperdefecation

SIGNS

Thyroid enlargement
Thyroid bruit
Exophthalmos
Lid retraction
Lid lag
Hyperkinesis
Tremor
Hands

hot
moist

Tachycardia ( > 90/min )
Atrial fibrillation

PRESENT

+2
+3
+5
+2
+ 1
+2
+3
+3

+3
+2
+2
+2
+ 1
+4
+ 1

+2
+ 1
+3
+4

ABSENT

0
0

-5
0
0
0

-3
-3

-3
-2
0
0
0
-2
0

-2
-1
-3

(Gain)
(Decreased appetite)

( < 80/min )

Note: A score of > -f-18 indicates hyperthyroidism
A score of < +11 indicates euthyroidism

•Source: Crooks et al.[Q J Med.1959; 28:211]
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TABLE II. AGE DISTRIBUTION
(n = 1564)

Age Group (in years)

< 20
20 < 30
30 < 40
40 < 50
50 < 60
60 < 70
70 < 80
80 < 90

Number

111
496
497
284
130
35
9
1

(%>

(7.10)
(31.73)
(31.80)
(18.17)
( 8.32)
( 2.24)
( 0.58)
( 0.06)

TABLE IH. FREQUENCY DISTRIBUTION ACCORDING
TO THYROMEGALY.

Classification

Normal

Diffuse

Nodular
Solitary
Multiple

Number

75

1315

144
30

( % )

( 4.82)

(84.07)

( 9.25)
( 1-93)

TABLE IV. SIZE OF THYROMEGALY

Size

Normal

Minimal

Moderate

Marked

Number

75

1032

377

72

( % )

(4.8)

(66.0)

(24.6)

(4.6)
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TABLE V. FREQUENCY DISTRIBUTION ACCORDING TO MEDICATIONS
BEFORE TREATMENT.

Medications

None

Anti-thyroid drugs

Iodine

Beta-blockers

Number

1015

330

84

17

( % )

(64.30)

(21.29)

( 5.37)

( 1.09)

TABLE VI. CLASSIHCATION OF PATIENTS WHEN LAST SEEN.

Group

Euthyroid

Uncertain *

Probably hypothyroid

Definitely hypothyroid

Number

1270

198

40

56

( % )

(81.20)

(12.65)

(2.55)

( 3.58)

* Patients who were followed up for too short a
period to evaluate response; given exogenous
thyroid hormone for ophthalmopathy; underwent
thyroidectomy after 131I treatment; became
pregnant during follow-up.
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