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ABSTRACT

Background

Effective screening procedures and advances in medical
imaging technologies have seen increased detection of the
differentiated  thyroid (DTC).
management of DTC patients still remains controversial

cancers However,
owing to differences in opinion on the extent of surgery
(thyroid lobectomy or total thyroidectomy) and the need of
radioiodine ablation (RIA) post-surgery.

Aim

This study was aimed to establish a local protocol for DTC
management at Dr George Mukhari Academic Hospital
(DGMAH). The protocol emphasizes on multidisciplinary
management whereby, the nuclear medicine physicians,
endocrinologists and surgeons decide on the extent of
thyroid
thyroidectomy for all
morbidity and also optimizes the management of patients

resection. The protocol emphasizes on total

DTC patients since it reduces
for further radioiodine treatment.

Methods
A search of scholar articles for various protocols on
management of DTC was conducted using Google search

engine, Science Direct and Medline. Abstracts and full texts
were reviewed.

Results

The proposed local protocol for DGMAH emphasizes on a
multidisciplinary management approach for DTC patients.
Furthermore, only patients who have undergone total
thyroidectomy should be managed with radioiodine.

Conclusion
Total thyroidectomy reduces morbidity and also optimizes
further

the management of patient for radioiodine

treatment.

Key Words
Differentiated thyroid cancers, total thyroidectomy, thyroid
lobectomy

What this study adds:

1. What is known about this subject?

The first line of treatment of DTC patients is surgery.
However, controversy rages on the extent of thyroid
resection.

2. What new information is offered in this study?

A multidisciplinary management team comprising of
endocrinologists, the nuclear medicine physicians and
surgeons should decide on the extent of thyroid resection. A
correctly selected procedure (total thyroidectomy) reduces
morbidity, optimizes the patient for further radioiodine
treatment.

3. What are the implications for research, policy, or
practice?

Only DTC patients who have undergone total thyroidectomy
should be Total
thyroidectomy reduces patient morbidity and optimizes

referred for radioiodine ablation.

patients for radioiodine treatment.
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Background

The majority of thyroid cancers are the well differentiated
thyroid carcinomas (DTC)."* The DTC account for between
90-95 per cent of all thyroid cancers.’ They have a high
prevalence due to good diagnosis. The survival rates are 90
per cent owing to effective management with radioiodine
post—surgery.l'4 The DTC malignancies can be classified into
the following subtypes: papillary thyroid carcinoma (85 per
follicular carcinoma

cent prevalence), (10 per cent

prevalence),l’2 Hurthle cell carcinoma (HCC), (3 per cent).”®
The poorly differentiated insular carcinoma, a rare subtype

has also been reported.7

The papillary thyroid carcinomas are the most common type
of thyroid cancer. They occur in predominantly iodine rich
regions whereas the follicular carcinomas are commonly
found in low iodine endemic goiter areas.® The Hiirthle cells
can either be of benign or malignant nature. Petric et al.,’
classified HCC as a rare disease which is more aggressive
when compared to thyroid follicular carcinoma. Previously,
the World Health Organization (WHO) described HCC as a
variant of the follicular carcinoma.’ However, it was later
proved by Ganly et al.,” that HCC are different from the
follicular carcinomas.

Takami et al.," reported that the western countries
(European and United States) consider HCC as having the
worst prognosis compared to conventional follicular
carcinoma, a view contrary to findings by two studies
conducted in Japan. Furthermore, unlike the western
countries, in Japan use of radioiodine is not encouraged
except for selected cases. This study was aimed to establish
a local protocol for DTC management at Dr George Mukhari
Academic Hospital (DGMAH), a protocol meant to optimize

management of DTC patients.

Differentiated thyroid cancer treatment

Management of DTC requires a multidisciplinary approach,3
hence the need for a close cooperation between surgeons,
endocrinologists and nuclear medicine physicians.8 Surgery
represents the first line of treatment followed by
radioiodine therapy.M’8 However, the extent of thyroid
surgery remains controversial with one school advocating

total thyroidectomy whilst the other advocates for

8,12-14

lobectomy. With the exception of Japanese strategies

on DTC management,11 most countries opt for radioiodine

ablation (RIA) post-surgery.”>***> However, the American
Thyroid Association guidelines do not recommend it for low

risks patients.15

Basically, RIA is intended for the total destruction of the
remaining thyroid tissue after total thyroidectomy,z'16 and
the remaining occult carcinoma in the thyroid bed thus
reducing chances of recurrence.” In addition to improving
the local control rate, RIA has also been found to increase
the chances of disease free-rate particularly among high
risks patients who have undergone total thyroidectomy.11
Destruction of any remnant thyroid tissue improves the
sensitivity of subsequent lodine-131 whole body scanning
and the specificity of serum thyroglobulin (Tg) values, which
is required for the detection of any persistent or recurring
disease.?

The success of RIA is attributed to the ability of the thyroid
tissue to take up iodine from the blood. Thyroid follicular
cells concentrate radioiodine because they express a
sodium-iodide transporter on their surface. Radioiodine I-
131 emits beta particles with the range between 1 and 2cm
causing acute or delayed death of thyroid cells.”

The management of DTC patients with RIA is done at the
Nuclear Medicine Department at Dr George Mukhari
Academic Hospital by a team of nuclear medicine physicians
and medical physicists. In order to guarantee effective
management of

DTC patients at our centre, a

comprehensive DTC management protocol is hereby
proposed. The protocol emphasizes on a multi-disciplinary

approach in DTC management.

A multidisciplinary management team should consist of the
nuclear medicine physicians, endocrinologists and surgeons
who should all be given the opportunity to decide on the
extent of thyroid resection. A correctly selected procedure
(total thyroidectomy) reduces morbidity and also optimizes
DTC patients for further radioiodine treatment.

Method

A search of scholar articles on various protocols on
management of DTC was conducted using Google search
engine, Science Direct and Medline. Furthermore, a
discharge rates between total thyroidectomy and thyroid
lobectomy patients were compared retrospectively from
2007-2017 culminating with proposal of a local protocol for

management of DTC patients.

Discussion
Local DTC protocols have previously been developed.ls'17

The objective of such development is to optimize
management of DTC patients. At DGMAH’s Department of
Nuclear Medicine we also proposed a local protocol which is

vet to be implemented for the management of DTC
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patients. The proposed protocol emphasizes on a
multidisciplinary approach in DTC management form the
initial stage of detection. The protocol emphasizes on

management of only total thyroidectomy patients. If thyroid

lobectomy patients are referred from district hospital to the
Department of Nuclear Medicine for management, the
newly established protocol proposes that they be sent back
for the completion of thyroid resection.

Figure 1: Flow chart showing step by step proposed procedures for managing DTC patients

DTC patients discussed by a
multi-disciplinary
team

v Classify

Total thyroidectomy nature of

surgery

\ 4
*Perform TFT’s (TSH, Tg, T4, T3)

—

according to

Patients diagnosed with DTC and
undergone surgery in referral hospitals

Thyroid lobectomy

\ 4

No ablation refer back to surgeons
for total thyroidectomy

¢ A
PART A
Stop thyroid hormone Acquire 1-123sol scan
supplements for 4-6 (3-5 mCi) WBS &
weeks thyroid bed uptake
\4
\ 4
If TSH still
low use Uptake <10% Uptake >10%
*ThTSH
Metastasis: No metastasis:
100-200 mCi 30-100 mCi I-
1-131 131
]
Isolate patient after
administration
PART B
Remnant only / Remnant with lymph nodes Metastasis
WBS 6 months
later
lodine . Normal Abnormal
uptake < 1 % uptake = 132 l
* o Ablate
> 6 months later
Tg 100-200 mCi

*TFT;- Thyroid functioning tests; TSH- thyroid stimulating hormones, Tg- serum thyroglobulin, T4 - thyroxine, T3- tri-idothyronine, WBS whole body scans, rhTSH- recombinant

human THS
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Currently, our Centre manages both categories of DTC
(total
patients) with 1-131 post-surgery. Management of thyroid

I-131 destroys the
2,16

patients thyroidectomy and thyroid lobectomy
total thyroidectomy patients with
remaining thyroid tissue post total thyroidectomy,”” and
the remaining occult carcinoma in the thyroid bed thus

. 2,4
reducing chances of reccurrence.

This proposed protocol also addresses the radioiodine
ablation doses. Several ablation doses ranging from 25mCi —
250mCi have been reported,18 contrary to a single high dose
previously recommended by Beierwaltes for the ablation of
normal residual thyroid tissue and destruction of recurrent
metastases."’

The Integral Flow Chart

The proposed protocol (Figure 1) is divided into two parts:
Part A and B. Part A deals with the patient’s histology and
whilst Part B
administered treatment and follow-up. Patient’s history is

clinical examination reflects on the
essential to establish the type of thyroid carcinoma. It has
previously been established that papillary, follicular and
Hirtle cell carcinomas have the ability to accumulate 1-131.
However, the Hirthle cell carcinoma has been found to

have less vigorous uptake of 1-131.%°

Part A: Classification of the referred patients

In part A, patients are grouped in accordance to the nature
of their surgery (total thyroidectomy or thyroid lobectomy).
If patients underwent thyroid lobectomy at the referral
hospitals, they are sent back to the surgeons with a
recommendation for total thyroidectomy. Management of
these patients is not recommended since morbidity rates
are high. Furthermore, they would require use of high doses
of 1-131 resulting in high cumulative doses which will tend
to be toxic to critical organs such as the salivary glands and
lacrimal glands. In case patients have undergone total
thyroidectomy, they can be managed with RIA.
Management of these patients with radioiodine bears
successful outcomes.? The rationale behind this treatment
procedure is to destroy any postoperative microscopic
disease and ablate residual thyroid tissue with the hope of

. 21,22
decreasing the recurrence rates.

Pre-ablation diagnostic assessment

Once the patient has been categorized as having undergone
total thyroidectomy, thyroid function tests (TFTs) are done
with the measurement of thyroid stimulating hormone
(TSH), triiodothyronine (T3) and thyroxine (T4) levels. If TSH
levels are below 30ulU/mL thyroid hormone supplements
should be stopped for a period of 4-6 weeks. However, if

TSH levels do not improve, the recombinant human Thyroid
Stimulating Hormones (rhTHS) should be prescribed.

In case of TSH >30ulU/mL, a pre-ablation diagnostic scan
should be performed. In this case 3—5mCi of 1-123 sodium
solution should be injected intravenously. This is followed
by acquisition of diagnostic scans, one after four hours (ant-
neck) and others after 24 hours (whole body scan and ant-
neck). If the thyroid bed uptake is less than 10 per cent,
then therapy should be administered, otherwise, the
patient should be referred back for total thyroidectomy.

Traditionally, TSH elevation is achieved by thyroid hormone
withdrawal. In some cases, rhTSH has been recommended
for patients whose TSH level cannot be elevated to the set
value of 30ulU/mL due to symptoms of clinically relevant-
thyroid
metastases and pituitary or hypothalamic insufficiency.21

hypothyroidism, large hormone  producing

.22
A patient is administered 0.9mg rhTSH intramuscularly on
two consecutive days and should receive radioiodine 24

hours after the second injection.2°’23

The possibility of thyroid stunning effect still remains
controversial and may affect the amount of activity of
radioiodine for diagnostic studies. There are diverse views
among the authors with some believing that 1-123 or low
activity (3—-5 mCi) of 1-131 should be used in reducing
stunning effect. Even though it is believed that stunning
may be dominant on high dose, no significant outcomes
were observed in patient who received higher doses.
However, 1-123 is ideal for imaging since it has photon
energy of 159keV and provides high quality images
20,21,23 In this

protocol, 1-123 is recommended for pre-therapy scanning

compared to lower resolution images of 1-131.

and essentially for follow-up studies when metastases are
suspected. However, Tc-99m may also be used to estimate
an amount of remaining normal tissue although not
referred in the proposed protocol.

Recommended Patient Dose on the basis of uptake during
pre-ablation scanning

This protocol recommends that patients should be given
radioiodine treatment based on pre-ablation neck uptake.
The evidence of metastases will be determined through the
whole body scans. It is essential that neck uptake of <0.1
per cent coupled with undetectable Tg level should be
declared as a disease free.”* The neck uptake of >0.1 per
cent but <10 per cent should be ablated with evidence of
remnant thyroid tissue and metastases. The patients
presenting with thyroid lobectomy or and neck uptake of
>10 per cent should not be given radioiodine therapy but
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should be referred back to surgeons for completion of
thyroid resection.

The prescribed dose is also a subject of debate, however a
dose range of 30—200mCi will be recommended based on
extent of the disease.”>*® Quantitative dosimetric approach
should be implemented instead of standard doses.”

Part B: Management and monitoring of patients during
treatment

Patients diagnosed with metastasis should be managed with
radioiodine doses between 100-200mCi. Patients without
metastasis should be managed with doses ranging from 30—
100mCi.

During hospitalization it is essential that the patient is
isolated in the ward with fitted en-suite facilities, non-
absorbent floor and elbow operated tabs. This will ensure
that the patient does not impose radiation hazard to the
family members and other patients as well as to control
radiation contamination. The patient should be given a set
of cutlery, crockery and extra linens to keep him in the
room. The patient should be advised to use hospital gowns
instead of personal clothes in order to contain radiation
contamination. The patient must be encouraged to
consume lots of water and sucked lemon sweets in order to
reduce radiation dose to the bladder and salivary glands
respectively. Furthermore, to minimize radiation levels in
bathroom the patient should be encouraged to flush twice
after using a toilet and to preferably use a shower for
bathing.

Family visiting times should be restricted to a short stay
once a day at maximum distance. Pregnant women and
children must be prohibited to visit at all cost. The nursing
care should be minimized and be monitored with pen
dosimeters; no pregnant radiation worker is to be allowed
to look after the patient.

Prior to administration of the prescribed dose, the patient
details should be verified. The nuclear medicine physician
should ensure that the patient was starved for at least 2
hours before therapy and after therapy to avoid vomiting.
Post dose administration, the medical physicist should
measure the exposure rate at 1 meter from the thyroid
position. Subsequent daily measurements should be
performed until the exposure rate is below 25uSv/h at a
distance of 1 m from the patient’s neck. When the value is
attained then the patient can be discharged from the
isolation ward. Following discharge, the medical physicist
should monitor the ward for possible contamination before

any cleaning takes place and they should also survey the
linen for contamination before they are sent to the laundry.

Post ablation scan

Immediately after discharge, patients should be referred for
post ablation scan. Two views, the static view of the
extended neck including the skull above the lacrimal glands
and the whole body scan should be taken.

Scan interpretation
a) Remnant only or with lymph nodes

These are characterized by a high uptake of 1-131 in the
affected tissue. Affected patients’ TFTs should be monitored
monthly. After six months, patient is required to undergo I-
123 pre-ablation scan. If the iodine uptake is less than 1 per
cent, a thyroglobulin antibodies test is recommended. In
this case the patient should be followed up for six months
before administration of another radioiodine dose. If the
iodine uptake is greater or equal to 1 per cent, I-131
ablation should be administered.

b) Metastases
Metastases are followed by the assessment of Tg levels. If
normal, a whole body scan is done after six months. The
same procedure for patients described in a) should be
followed. In case of abnormal Tg levels, the ablation should
be performed immediately.

Conclusion

A local protocol for the management of DTC patients at
DGMAH has been successfully presented. This protocol
optimizes management of DTC patients with radioiodine. It
stimulates ablation of only total thyroidectomy patients.
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