Factors affecting discharge time of well differentiated thyroid cancer patients
receiving 131 therapy: Five years’ experience
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ABSTRACT

Introduction: The post-surgical management of patients with differentiated thyroid cancer include ablation of remnant local
and distant metastatic tissues with 31 therapy, which accentuates isolation of the patient in order to avoid unnecessary
radiation exposure to the care givers, general public and the environment. The duration of isolation is subject to the reduction
of exposure to the safe limit as defined by the regulatory bodies.

Methods: This study presents the correlation of isolation period of the radioiodine treated patients with administered activity,
surgical endeavors and the disease extent. The study was conducted on 222 patients at the Institute of Radiotherapy and Nuclear
Medicine (IRNUM), Peshawar, Pakistan from 2008-2012.

Results: The number of patients in the four groups on the basis of 13! administered activity were, <3.7GBq (n=7), 3.7-5.55GBq
(n=182), 5.59-7.4GBq (n=30) and >7.4GBq (n=3), while in the four surgical groups were, total thyroidectomy (n=116),
subtotal thyroidectomy (n= 73), lobectomy (n=14) and unknown (n=19). Regarding the extent of the disease, the three defined
groups were thyroid remnant (n=96), locally advance disease (n=88) and distant metastatic disease (n=38). It was found that
30.63% of patients were discharged after 48 hours of 1311 administration while 27.03%, 24.32%, 10.81%, 6.31%, and 0.90%
patients were kept in isolation for 72, 96, 120, 144 and 168 hours, respectively.

Conclusion: The isolation period of radioactive 3| treated patients is directly related to the 13| activity administered, size of
the remnant, and extent of the disease.
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INTRODUCTION

Differentiated Thyroid Cancer (DTC) is the most
common thyroid malignancy that accounts for 2% of
all cancers [1-2]. High and intermediate risks DTC
patients are usually treated by surgery followed by
adjutant high dose 31 therapy [3, 4]. Radioactive 3|
(RAI) treatment is based on radiation-induced cell
damage through the B radiation (maximum energy ~
606 KeV and average energy ~ 191 KeV) emitted by
131], The mean penetration range of B~ particles in soft
tissue is about 0.8 mm. The energy of the accompanied
principal y-ray is 364 KeV [3, 5]. The amount of
activity administered during RAI range from 1.85-
9.25GBq, subject to the remnant thyroid tissues, age
of the patient, renal function, nature and severity of the
disease. [6, 7]. To avoid unnecessary radiation
exposures to the patient’s care giver, family members,
medical staff, general public and environment, the
DTC patients are kept isolated till the radiation
exposure from the retained activity falls to the
acceptable limits, as defined by the national/
institutional protocols. Specifically, the decision to
release a patient from isolation after RAI therapy is
mostly based on the administered activity, measured
dose rate at one meter or on patient-specific dose
calculations [8-11].

In Pakistan, the criteria for the release of the patients
from isolation is based on the retained radioactivity of
1311 [12]. In particular, the patients are released from
the isolation when the *3!1 body burden falls below
1100MBq [13, 14]. The isolation period of a patient
undergoing through RAI therapy depends upon
several factors, such as the given amount of
radioiodine, biological/effective half-life of 31,
disease extent, the renal function of the patient,
residual tissues of thyroid and the liquid intake of
patient [15, 16]. In the present work, isolation period
of the DTC patients after high dose I therapy is
evaluated against administered activity, surgical
procedure and disease extent.

MTHODS

A total of 222 DTC patients, 54 (24.32%) male and
168 (75.67%) female, were registered at Institute of
Radiotherapy and Nuclear Medicine (IRNUM),
Peshawar during 2008-2012 for RAI therapy. The age
of the patients was 08-78 years (median age 44 years).
The diagnosis was confirmed by histopathology. The
administered activities to all these DTC patients
ranged from 1.85-9.25 GBg. All crucial demographic
information like age, gender, administered activity,
and type of surgery were also recorded. All patients
were evaluated against these three variables (a) I
administered activity (b) type of surgery and (c)
disease extent. These patients were hospitalized and
kept in isolation till the 321 body burden fell below the
regulatory limit. A summary of the number of patients

in a particular type of disease has been presented in
Figure 1.
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Fig 1. Disease wise distribution of cases.

The exposure rate from all the patients was measured
within one hour of oral administration and on daily
basis at the door of isolation room and at a distance of
one meter from a standing patient with the help of a
hand-held pressurized battery operated y survey meter,
Victoreen Model 450P. The survey meter was
calibrated from Secondary Standard Dosimetry
Laboratory, Islamabad Pakistan. The dose rate was
recorded in units of uSv/hr while the retained activity
was estimated by:

AR = AoD/Do

where Agr is the retained activity, Ao is the
administered activity, Dy is the dose rate immediately
after administration and D is the dose rate at the time
of discharge.

Regression analysis is a commonly used statistical tool
that allows to assess the relationship between two or
more variables of interest. Herein, the patient’s data
were analyzed for any possible correlation between the
isolation period of the patient and the radioactivity
administered, type of surgery and disease extent with
the help of linear regression model; the reported
metrics are correlation coefficient R and p-value.

RESULTS

Itis clear from Figure 1 that the leading histopathology
of thyroid cancer in both genders treated at our
institute is papillary carcinoma which accounts for
116(52.25%) followed by follicular carcinoma in
42(18.92%) cases. Papillary carcinomas with
follicular variant were found 24(10.81%) while
patients showing metastases were 38(17.12%) and the
minimal thyroid cancer were found in only 02(0.9%)
cases. It is worthy to mention that metastatic cases of
either pathology has been considered as a separate
group due to its critical role in the clinics.

The total number of patients released in correlation
with the administered 3| radioactivity in the DTC
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patients has been shown in Table 1. It is evident that
only 07(3.15%) patients were given activity of 1 less
than 3.70 GBq, in which 04 (57.14%) patients were
discharged after 48 hours, 01 (14.28%) patient was
released after 72 hours and 02 (28.57%) patients were
released from isolation after 96 hours. The second
group of DTC patients receiving 3.7-5.55GBq of 31|
contained 182 (81.98%) patients; of these, 44
(35.16%) patients were released from isolation after
48 hours while 58 (31.87%), 38 (20.88%), 14 (7.69%),
and 08 (4.40%) patients were discharged in 72, 96, 120
and 144 hours, respectively. Moreover, 30 (13.51%)
were given 5.59-7.40 GBq of *3I; of these 1 (3.33%)
patients were relieved after 72 hours while 12
(40.00%), 9 (30.00%), 6 (20.00%), and 02 (6.66%)
patients achieved the released radiation limit in 96,
120, 144 and 168 hours, respectively. The final group
with administered activity > 7.40 GBq of ¥
comprised of only 03(1.35%); of these, only 02
(6.66%) patient was discharged after 96 hours while
only 01 (33.33%) patient were relieved from isolation
after 120 hours, respectively.

The correlation of the duration spent in isolation with
the type of thyroidectomy (i.e., total, subtotal, and

lobectomy) has been presented in Table 2. It has been
observed that 116 (52.25%) patients underwent total
thyroidectomy, 73 (32.88%) cases had subtotal
thyroidectomy and lobectomy was performed in 14
(6.31%) patients. The type of surgery was unknown in
19 (8.56%) patients. Of the total 116 patients with total
thyroidectomy, 58 (50.00%) patients were discharged
after 48 hours, 39 (33.62%) patient after 72 hours, 18
(15.52%) after 96hrs and only 01(0.86%) patient was
released in 120hrs. Out of the 73 patients with subtotal
thyroidectomy, 10 (13.70%) patients reached the
released limit after 48 hours while 20 (27.40%), 33
(45.20%), 8 (10.96%), 01 (1.37%) and 1 (1.37%) cases
were discharged in 72, 96, 120, 144 and 168 hours,
respectively.  Among the total 14 patients who
underwent lobectomy, 1 (7.14%) achieved the
regulatory release limit in 96 hours, 6 (42.86%) in 120
hours, 6 (42.86%) in 144 hours and 01 (7.14%) were
discharged in 168 hours. In all 19 patient with
unknown nature of surgery, 01 (5.26%) was released
in 72 hours while 02 (10.53%), 09 (47.37%) and 07
(36.84%) cases were relieved in 96, 120 and 144
hours, respectively.

Table 1: The number of patients released vs. administered **!1 dose in the DTC patients and related regression analysis.

331 Dose given (GBQ) Time (h) Linear regression
24 48 72 96 120 144 R? P value
<3.70 (n=7) 4 1 2 0 0 0 0.43 0540
3.70-5.55 (n=182) 64 58 38 14 8 0 0.96 0.004
5.59-7.40 (n=30) 0 1 12 9 6 2 0.06 0.640
>7.40 (n=3) 0 0 2 1 0 0 0.45 0.320

Table 2: The number of patients released vs. the type of thyroidectomy in the DTC patients and related regression analysis.

Surgery type Time (h) Linear regression
24 48 72 96 120 144 R? P value
Total thyroidectomy 58 39 18 1 0 0 0.99 0.0008
Subtotal thyroidectomy 10 20 33 8 1 1 0.30 0.2600
Lobectomy 0 0 1 6 6 1 0.27 0.2900
Unknown 0 1 2 9 7 0 0.77 0.0500

Table 3: Number of patients released vs. disease extent in our patient population and related regression analysis.

Disease extent Time (h) Linear regression
24 48 72 96 120 144 R? P value
Local remnant 49 26 19 2 0 0 0.93 0.007
Locally advance 19 34 30 4 1 0 0.61 0.07
Metastatic disease 0 0 5 18 13 2 0.20 0.38
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Table 3 shows the correlation between the extent of
disease (i.e., local, locally advance, distant metastasis)
and the duration spent in isolation by the DTC patient
after oral administration of RAI. It was observed that
of the total 222 patients, only 96 (43.24%) patients
have local thyroid remnants: of these, 49 (51.04%)
were discharged from isolation after 48 hours, while
26 (27.08%), 19 (19.79%) and 2 (2.1%) patients
remained isolated for 72, 96, and 120 hours,
respectively. Moreover, 88 (39.64%) patients
presented with locally advance disease, in which
19(21.59%) were relieved in from isolation in 48 hours
while 34 (38.63%), 30 (34.09%), 4 (4.54%) and 01
(1.13%) in 72, 96, 120, 144 and 168 hours,
respectively. Finally, aggressive disease with distant
metastasis was observed in 38 (17.11%) patients, of
which 5 (13.16%) were relieved from isolation after
96 hours, while 18 (47.37%), 13 (34.21%), and 02
(5.26%) remained in isolation for 120, 144 and 168
hours respectively.

DISCUSSION

The use of radioactive iodine after surgical resection
in high risk groups of DTC is a routine clinical practice
all over the world [4]. The cancer patients following
131) therapy must be held isolated for several days to
prevent unnecessary exposure to caregivers and
members of the general public [17]. Although, the
release criteria of thyroid cancer patients from
isolation is different in different state of the world as
per their national or international regulatory guidelines
[6, 10]. In Pakistan, the patient is released from
isolation when the flux of the radiation exposure falls
below 20 pSv/hr at one meter or residual activity
inside the patient falls below 1100MBg. As the
elimination of ! from patient body depends on
multiple factors, including amount of 3!l dose,
biological half-lives and lodine concentrating tissues
in the body. The biological half-lives further depends
on residual tissues of thyroid, metabolic activity,
disease extent, the renal system of the patient, thyroid
uptake fraction and also liquid intake of patient within
first 24 hours [15, 16]. Hence duration of stay in
isolation and dose reduction pattern is different in all
patients [18].

Thyroid gland has two lobes and is the target organ for
1311 therapy. The metabolism of iodine is closely
linked with the functional capacity of the thyroid gland
and 311 avid metastases [19, 20]. Uptake and retention
of 1311 and the subsequent decrease in exposure rate
with time varies from patient to patient. As observed
in this study, the exposure measurements followed by
the retained activity calculation demonstrated that the
time spent in isolation by a DTC patient is primarily
related to theamount of administered activity of 3!,
remnant thyroid tissue and nature of the disease [21].
The effective half life of the administered 3! activity
extends with the activity given to the patient.

However, in case of total thyroidectomy when thyroid
gland is completely removed, and | is given to
destroy the microscopic disease, hence the uptake of
the 31 is comparatively low but in case of lobectomy,
the remaining lobe of the thyroid actively absorbs
most of the iodine taken into the body, hence the dose
retention time is high [19, 22].0n the other hand, if the
disease bulk is high locally or distantly, this will
prolong the stay of patients in isolation. Hence the
isolation period in advance disease or metastatic
thyroid carcinomas is longer [23]. These results show
that the patients with total or subtotal thyroidectomy
required less time to achieve the regulatory release
limit. The patients with metastatic disease and partial
thyroidectomy took more time for release from the
hospital.

The stay of patients in isolation receiving high dose
1811 therapy is mainly determined by activity
administered, while size of thyroid remnant and extent
of disease also has a vital role in patient’s isolation
period. However due to lack of large pool of evidence,
the statistical analysis performed may be used with
caution, as indicated by the larger p-values.

CONCLUSION

This study revealed that apart from the activity
administered to the patients presented in DTC, the
disease extent and nature of surgical interventions also
plays an important role in defining the isolation period
after RAI therapy. Therefore, the stay of patients in
isolation with exposure rate of 20uSv/hr as per
national guidelines cannot be generalized and each
patient needs to be monitored and evaluated
individually to adhere regulatory criteria.
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