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Tyrer-

Variable Gail Claus Ford Cuzick Manual
Personal information
Age Yes Yes Yes  Yes Yes
Body mass index No No No Yes No
Hormonal factors
Menarche Yes No No Yes Yes
First live birth Yes No No Yes Yes
Menopause No No No Yes Yes
Personal breast disease
Breast biopsies Yes No No Yes Yes
Atypical hyperplasia  Yes No  No  Yes Yes
LCIS No No No Yes Yes
Family history
First degree relatives  Yes Yes  Yes  Yes Yes
Second degree relatives No  Yes  Yes  Yes Yes
Age of onset of cancer No  Yes  Yes  Yes Yes
Bilateral breast cancer Ne No  Yes  Yes Yes
Ovarian cancer No No Yes  Yes Yes
Male breast cancer No No Yes No Yes
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CHEMOPRBVENTION IN BREACT CANLER
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Broast Seuf bxamiNATIiON

H C Breast self-examination

marbella
=
. ) v

With your arms relaxed by Place your hands on your Standing and with one
your side, look for changes hips and press firmly. Bend hand behind your head,

in shape and color or if forwards and backwards explore your entire breast,
the nipple has changed looking for any changes. starting with the armpit and
direction. finishing with the nipple.

With the tips of the fingers lying with a cushion under Place your thumb and
together, feel your breast your back, repeat all forefinger on the tissue
up and downwards. Also in previous movements. around the nipple and
round movements, starting press. Look for any
from the outer part and pull abnormal discharge.
inward toward the nipple.

Early detection is fundamental

HC Marbellainternational Hospital www.hcmarbella.com
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Average Risk

e Age 20 to 34

o Monthly self-examination

o Examination by a trained professional every three years
e Age 3510 39

o Monthly self-examination

o Examination by a trained professional every three years
e Age 40 and over

o Monthly self-examination

o Annual examination by a trained professional

o Annual mammogram

Average risk may increase based on:

* Personal history of breast abnormalities

¢ Current age

e Breast cancer history of close relatives

¢ Whether a woman has had a breast biopsy
¢ Obesity

* Physical inactivity

e Race

High-risk: Family history of disease (at least one first-degree relative—parent or sibling—who has had
breast cancer)

« Women should be aware of any changes in their breasts. Monthly breast self-examination beginning
at 20 years old is optional, but highly recommended.

+ Clinical examination every six months starting 10 years before the age at which the youngest family
member was diagnosed with the disease.

¢ Annual mammography starting 10 years before the age of the youngest family member with the
disease (but no earlier than 25 and no later than 40).

e Consider annual MRI (consult with your physician).
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ONCOPLASTIC BREAST SURGERY
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CHEMO THERAPY IN BREAST CANIER
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ENDOCRINE THerAPY IN BReasT CANER
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TARGETED THERAPY IN BREAST CANLER
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* For women who undergo breast-conserving surgery, the target volume for whole-breast RT extends
medially to the middle of the sternum and generally laterally to the mid-axillary line. The field usually
extends 1 cm beyond the palpable border of breast tissue. The inferior edge of the field is approximately 1
cm below the inframammary fold in the intact breast. Superiorly, the field typically ends at the base of the
head of the clavicle. / Bt of luad ofy davicle
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Whole Breast Radiation
* Target definition is the breast tissue in entirety.
* RT dosing:
» The whole breast should receive a dose of 45-50.4 Gy in 25-28 fractions or
40-42.5 Gy in 15-16 fractions (hypofractionation is preferred).
» A boost to the tumor bed is recommended in patients at higher risk for
recurrence. Typical boost doses are 10-16 Gy in 4-8 fractions.
* All dose schedules are given 5 days per week.
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Accelerated Partial Breast Irradiation (APBI) CN cenN )

* Preliminary studies of APBI suggest that rates of local control in selected
patients with early-stage breast cancer may be comparable to those treated
with standard whole breast RT. However, compared to standard whole breast
radiation, several recent studies document an inferior cosmetic outcome with
APBI. Follow-up is limited and studies are ongoing.

» Patients are encouraged to participate in clinical trials.

» The NCCN Panel accepts the updated 2016 version of the ASTRO APBI
guideline, which now defines patients "suitable” for APBI to be one of the
following:

0 1) 50 years or older with invasive ductal carcinoma measuring <2 cm (T1
disease) with negative margin widths of 22 mm, no LVI, ER positive, and
BRCA negative; or

¢ 2) lowlintermediate nuclear grade, screening-detected DCIS measuring size
<£2.5 cm with negative margin widths of 23 mm.

» RT Dosing:

¢ A course of 34 Gy in 10 fractions delivered twice per day with

brachytherapy or 38.5 Gy in 10 fractions delivered twice per day with
external beam photon therapy is typically prescribed to the tumor bed.

0 Other fractionation schemes are currently under investigation.
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ACCELERATED PARTIAL BREAST IRRADIATION — Accelerated partial breast irradiation (APBI) refers to the use of focused radiation
therapy (RT) to a limited portion of the breast. Options for the delivery of APBI include brachytherapy, intraoperative radiotherapy, or
external beam radiation. Conformal external beam radiation is the most commonly used delivery system in the United States. The
indications and results following APBI are discussed separately. (See "Adjuvant radiation therapy for women with newly diagnosed, non-
metastatic breast cancer", section on 'Accelerated partial breast irradiation'.)

* External beam radiation therapy — APBI using external beam RT is delivered postoperatively, which allows final review of the pathology,
including an assessment of surgical margins. In addition, the treatment is noninvasive, and standard dosimetry and treatment equipment
are employed.

9Conformal external beam radiotherapy — Three-dimensional conformal external beam radiotherapy requires virtual simulation and
combines multiple RT fields to deliver a specific dose of radiotherapy to the tumor bed region while sparing the majority of normal
surrounding tissue and solid organs [14,15]. The dose typically delivered ranges from 35 to 38.5 Gy in 10 fractions. Treatment is usually
administered twice a day, over one week. (See "Radiation therapy technigues in cancer treatment”, section on 'Conformal therapy'.)

jlntensity-modulated radiotherapy — Intensity-modulated radiotherapy (IMRT) uses a linear accelerator to deliver focused small beams
radiation that follow the exact contours of a tumor or target volume. Higher radiation doses can be used because the damage to
surrounding tissue is limited, possibly resulting in more effective treatment. Computer imaging is used to evaluate the tumor throughout the
course of treatment, permitting the most precise dose and treatment changes based on the changing tumor characteristics. IMRT requires
special equipment that is available at most hospitals and radiation centers, but its use in breast cancer for APBI delivery has been limited
[16-18]. A more general discussion of IMRT is covered separately. (See "Radiation therapy technigues in cancer freatment”, section on
'Intensity-modulated radiation therapy'.)

*Brachytharapy — Brachytherapy for breast cancer involves the temporary placement of radioactive material into body tissues for local
radiation treatment. Brachytherapy can be delivered with interstitial, intracavitary, or intracperative delivery systems. (See "Radiation
therapy technigues in cancer treatment”, section on 'Brachytherapy'.)

9 Interstitial brachytherapy — For interstitial brachytherapy, several small hollow catheters are placed into the breast surrounding the
partial mastectomy site (figure 3) [19]. Potential disadvantages of this approach include the risk of infection and poor cosmesis with
scarring due to the multiple catheters, although these complications have largely been seen in older studies. (See 'RT boost' below.)

* Catheter placement - The number of catheters used is dependent upon the size and shape of the target. The placement of the
catheters is determined using RT planning software along with stereotactic mammography, ultrasound, or computed tomography
guidance.

* Radioactive seed insertion - High or low dose-rale radioactive seeds are inserted into the catheters as described above. The
catheters are removed when treatment is completed. (See 'Technical considerations' below.)

Q Intracavitary brachytherapy — For intracavitary brachytherapy, a radiation delivery device is placed into the partial mastectomy site
[20]. Single lumen and multi-lumen balloon catheter and non-balloon devices have all been used successfully (picture 1 and figure 4) [21-
23]. The presumed advantage of the muiti-lumen devices as compared with single lumen catheters is more precise dosimetric planning and
safer treatment delivery, avoiding skin and other organ damage.

* Placement of the device — Consideration of intracavitary brachytherapy requires a surgical cavity large enough to accommodate the

device (figure 5) [24,25].

The device can be placed at the time of lumpectomy (“open technique”) or several days later under ultrasound guidance (“closed
technique”). The closed technique is preferable because, if the device is placed during surgery, final pathology results may require the
device to be removed due to involved margins or positive lymph nodes [20]. The device can usually be placed percutaneously in the
office setting after final pathology results are available. In addition, infection rates are lower with the closed technique [26].

A cavity evaluation device may be placed initially in the operating room and then exchanged for the treatment device (figure €). The
cavity evaluation device is used to assess the partial mastectomy cavity, evaluate skin spacing, and assist in the selection of the
correct balloon size applicator for delivery of intracavitary radiotherapy.

3 ntraoperative radiation therapy — Intraoperative RT condenses the entire therapeutic dose into a single fraction, permitting surgery and
radiation to be completed in one day. Potential advantages include accurate delivery of radiotherapy directly to the surgical margins and a
decreased dose of radiation to skin and subcutaneous tissue since these can be retracted during treatment. Drawbacks to the use of
intraoperative radiation include the extended time in the operating room, the inability to verify the radiation dosimetry, and the lack of final
pathology information at the time of radiation.
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Radiation therapy to whole breast with or without boost® to tumor bed
(category 1), infraclavicular region, supraclavicular area, internal mammary
nodes, and any part of the axillary bed at risk (category 1). It is common for
radiation therapy to follow chemotherapy when chemotherapy is indicated.

Radiation therapy to whole breast with or without boost to tumor bed
(category 1). Strongly consider radiation therapy to infraclavicular region,

— |supraclavicular area, internal mammary nodes, and any part of the axillary

bed at risk. It is common for radiation therapy to follow chemotherapy when
chemotherapy is indicated.

Radiation therapy to whole breast with or without boost® to tumor bed, and
consider regional nodal irradiation with exclusion of the dissected portion of
the axilla in patients with central/medial tumors or tumors >2 cm with other
high-risk features (young age or extensive lymphovascular invasion [LVI]).
or

Consideration of APBI in selected low-risk patients.5:!

It is common for radiation therapy to follow chemotherapy when
chemotherapy is indicated."
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Post Mastzotomy RT (rmpt)

POSTMASTECTOMY RADIATION THERAPY — For women who undergo a mastectomy, the chest wall can be treated with tangential
photon fields, similar to the intact breast. The field borders are the same, as are the considerations regarding the underlying volume of heart
and lung.

Delivery of an adequate dose to the chest wall skin is important, and the skin-sparing effect of photons must be taken into consideration.
When the photon beam strikes the absorbing surface, there is an initial build-up of dose that reaches a maximum, the depth of which
increases with increasing energy and then attenuates. This skin-sparing effect is desirable when treating a deep lesion but not superficial
tissues such as the chest wall skin. In these cases, a bolus (a material with similar density to tissue that is placed directly on the skin
surface) must be used to ensure that the skin receives a therapeutic radiation dose. The beam strikes the absorbing surface at the bolus,
whose thickness is calculated so that the maximum dose to the target volume occurs closer to the skin surface.

If a bolus is used, patients should be informed that skin erythema is an expected effect. The reaction peaks toward the end of therapy and
then quickly heals. If skin erythema occurs too early in the patient course or is more than desired, the bolus can be discontinued.

Satisfactory treatment of the chest wall can also be accomplished with electrons [32-34]. However, electrons deposit a high dose to the
superficial skin, which cannot be modified from day to day, unlike the placement of a bolus during photon beam therapy. Patients with
sensitive skin can develop a brisk skin reaction before the treatment is concluded, making the last few days of treatment uncomfortable.
Use of electrons can also increase dose to the underlying lung pending electron energy. Careful planning not only of field arrangements but
also electron energies is needed if electrons are used to treat the chest wall.

* For women who have undergone a mastectomy, the lateral field edge should extend to the mid-axillary line

with the inferior edge extending to the contralateral inframammary fold. As with RT to the intact breast, the
superior field typically extends to the base of the head of the clavicle. The area to be treated should
encompass the full length of the mastectomy scar.

* The primary field may consist of high tangential fields that extend to just below the humeral head. This
ensures coverage of the level | and in the majority of patients, a portion of level Il of the axilla in a patient
who will not receive dedicated regional RT fields (figure 2). (See 'Regional field’ below.)

N CeN Kecommendahong

Chest Wall Radiation (including breast reconstruction)
» The target includes the ipsilateral chest wall, mastectomy scar, and drain sites
when indicated.
» Depending on whether or not the patient has had breast reconstruction,
several techniques using photons and/or electrons are appropriate.
» CT-based treatment planning is encouraged in order to identify lung and heart
volumes and minimize exposure of these organs.
» Special consideration should be given to the use of bolus material to ensure
that the skin dose is adequate.
» RT Dosing:
¢ Dose is 45-50.4 Gy in 25-28 fractions to the chest wall * scar boost, at
1.8-2 Gy per fraction, to a total dose of approximately 60 Gy.
* All dose schedules are given 5 days per week.
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Radiation therapy® to chest wall + infraclavicular region,
M 6——"_' 24.positive supraclavicular'area, internal mammary nodes, and any part of the
axillary nodes" axillary bed at risk (category 1). It is common for radiation therapy to
a(}, 2‘( follow chemotherapy when chemotherapy is indicated.

Strongly consider radiation therapy® to chest wall + infraclavicular
1-3 positive region, supraclavicular area, internal mammary nodes, and any part

m Jr axillary nodes of the axillary bed at risk. It is common for radiation therapy to follow
“6 a &'—"' chemotherapy when chemotherapy is indicated.
a— 1

\ Consider radiation therapy® to chest wall * infraclavicular region,
Negative axillary nodes __ | supraclavicular area, * internal mammary nodes and any part of
and tumor >5 cm the axillary bed at risk. It is common for radiation therapy to follow

Total mastectomy

with surgical axillary chemotherapy when chemotherapy is indicated.

staging™" (category 1) Re-excision to negative margins is preferred. If not feasible, then

* reconstruction? strongly consider radiation therapy® to chest wall * infraclavicular

— Margins positive — |region,  supraclavicular area, £ internal mammary nodes and any

/’ part of the axillary bed at risk. It is common for radiation therapy to

ad& RT1 follow chemotherapy when chemotherapy is indicated.
0 os-oxinm Naiciat i Consider radiation therapy® to chest wall, * regional nodal radiation in
M{J be n:g:s“;i:)::lur:rgr patients with central/medial tumors or tumors >2 cm with other high-
dmne s e sl negative risk features (young age or extensive LVI).

It is common for radiation therapy to follow chemotherapy when
chemotherapy is indicated.

: Negative axillary nodes
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Postmastectomy RT fields — In our practice, we deliver postmastectomy RT to both the chest wall and to the
regional nodes. These include the supraclavicular and infraclavicular nodes. We also include RT to the axilla
except in patients who underwent complete axillary dissection. Additionally, we generally include the internal
mammary nodes, although an individualized approach is necessary. (See 'Radiation of internal mammary
nodes' below.)

For women who undergo a complete axillary dissection, administering RT to a more limited field (ie, omitting a
full axillary field and instead radiating only the supraclavicular/infraclavicular regions, with or without internal
mammary nodes) is our preferred option given the risk of subsequent lymphedema, which in one series
approached 40 percent following axillary RT [40]. By contrast, in a series where RT was restricted to the
supraclavicular/infraclavicular fields, the rate of arm edema was only 3 percent [59]. (See "Radiation therapy
techniques for newly diagnosed, non-metastatic breast cancer”, section on 'Regional node radiation therapy'.)
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DIAGNOSIS WORKUP PRIMARY TREATMENT
Lumpectomy® without lymph node surgaryf
+ whole breast radiation therapy (category 1)
* History and physical exam with or without boost to tumor bed9""J
* Diagnostic bilateral mammogram or
« Pathology review? Total miLstectomy with or without sentmel node
QCIS * Determination of tumor estrogen biopsy"" + reconstruction (optional)¥
Tis,NO,M0 receptor (ER) status or
. Genetlc counseling if patient is at Lumpectomy® without lymph node surgery' + -
risk® for heredltary breast cancer accelerated partial breast irradiation (APBI)9-M\J
* Breast MRI®9 as indicated or
Lumpectomy® without Iymph node surgery
Decieron J‘Mmj we mask &/’\W'J/' ow without radiation therapy9".!J (category 2B)
lﬂhl"ﬁ of Mﬂul nob mmﬂﬂm
DCIS
* For patients with pure DCIS treated by BCS and whole breast
radiation therapy (WBRT), a quantitative description of any tumor ) B A oM
close to margin resection width of at least 2 mm is associated with !
a reduced risk of ipsilateral breast tumor recurrence (IBTR) relative ‘PM N MARINN .%
to narrower negative margin widths, while the routine practice of ﬂ,
obtaining margins greater than 2 mm to further improve outcomes is 22m )

not supported by the evidence. When there is only minimal or focal
DCIS involvement near the margin, clinical judgment can be applied

to determine if re-excision might be avoided in individual cases. R &/\‘OWAM ;3
* For patients with DCIS treated with excision alone (no WBRT), 2) B WV’
regardless of margin width, there is a substantially higher rate of (,q}d;qg, Hnm

IBTR than treatment with excision and WBRT, even in predefined,
low-risk patients. Although the optimal margin width for treatment
with excision alone is unknown, it should be at least 2 mm, with

some evidence suggesting improved IBTR rates with margin widths  3) (JBR { 0

widertI]an 2_m|T!. . . . _ effmu" 4'3vm-L

DCIS with microinvasion (DCIS-M), defined as an invasive focus

LU oN dovie

<1 mm in size, should refer to the DCIS margin definition when AP J K <
considering the optimal margin width (>2 mm), given that the g../ " P v
majority of DCIS-M is comprised of DCIS and systemic therapy f/ovf ?;9{,_ 'llm,rm ,,‘4
utilization for this lesion more closely reflects the treatment pattern
for DCIS than for invasive carcinoma. \ '
d wﬂlw UJ
4%

Whole-breast radiation therapy following lumpectomy reduces recurrence

rates in DCIS by about 50%. Approximately half of the recurrences are

invasive and half are DCIS. A number of factors determine local recurrence— = |

risk: palpable mass, larger size, higher grade, close or involved margins, Lh T‘;/&
and age <50 years. If the patient and physician view the individual risk as ,I'ﬁd’mﬁ
“low,” some patients may be treated by excision alone. Select patients with

low-risk DCIS may be considered suitable for APBI if they meet all aspects

of the definition of low-risk DCIS from the RTOG 9804 trial, including T AY gj
screen-detected DCIS, low to intermediate nuclear grade, tumor size <2. 5 ?16

cm. and suraical resection with marains neaative at >3 mm.
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THYROID STORM
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NUCLEAR MEDICAN E IN TUHYROID DISORDERS
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INDICATIONS ToR RADIOACTIVE I19DINE

Table 1 : Indications and contraindications for
RAI therapy

The main indications for RAI therapy include the
following conditions

1. Hyperthyroidism due to:
a. Grave’s disease
b. Toxic multinodular giotre or
¢. Hyperfunctioning thyroid nodules
2. Non-toxic multinodular goitre
3. Thyroid cancer (0T¢ except Hwthle cell (a)

Contra-indications for RAI therapy

1. Pregnancy
2. Breast feeding
3. Severe uncontrolled thyrotoxicosis

thowhe cell Cos ) o pob Anlke up BAL

Qﬂtdzbdlﬂf)a TC
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» PRANUPLECS gF RA L maLATION

GOALS — Radioiodine is administered after thyroidectomy in patients with differentiated thyroid cancer to
ablate residual normal thyroid tissue (remnant ablation), to provide adjuvant therapy of subclinical
micrometastatic disease, and/or to provide treatment of clinically apparent residual or metastatic thyroid
cancer.

* Residual normal thyroid tissue - The rationale for treatment of residual normal thyroid tissue with iodine-
131 (131-) is to destroy any remnant normal thyroid tissue remaining after total thyroidectomy (remnant
ablation). This will, in turn:

Destroy subclinical, microscopic foci of disease remaining after surgery (adjuvant therapy)

Minimize the risk of development of de novo papillary thyroid cancers in at-risk patients (eg, history of
head and neck irradiation, genetic predisposition syndromes)

Improve the specificity of measurements of serum thyroglobulin (Tg) as a tumor marker

Increase the specificity of 131-l scanning for detection of recurrent or metastatic disease by
eliminating uptake by residual normal tissue

* Residual macroscopic or metastatic disease — The major goal of radioiodine therapy is to destroy
clinically apparent macroscopic disease that is not amenable to surgical therapy. Radioiodine treatment of
residual disease and metastatic disease may reduce the risk of recurrence and mortality, especially in
small-volume disease that is radioiodine avid.

Table 3: Medications and other substances such as radiographic contrast materials that can interfere
with RATI uptake and should be stopped before treatment

Type of medication or Substance Duration of stopping treatment before RAI
Antithyroid medication 1-2 weeks for antithyroid drugs.

(e.g., propylthiouracil, methimazole, Note: Beta Blockers can be continued
carbimazole) and multivitamins 7 d for multivitamins

Expectorants, agar, Lugol’s iodine, 2-3 weeks, depending on iodide content

potassium iodide (“SSKI”)

Radiographic contrast agents 3-4 weeks (assuming normal renal function)
Intravenous (water soluble)

Amiodarone 3-6 monts or longer

Adapted from:
The Society of nuclear Medicine Guidelines (18), Martin AWalter, Matthias Briel, etal. BMJ 2007(26);334;514



PRepARING THE pA1IGNT FOR RATL

Thyroid hormone withdrawal — In the setting of 131-| treatment of residual tumor or metastatic disease,
thyroid hormone withdrawal remains the standard approach to raising TSH levels for adequate radioiodine
uptake. Thyroid hormone should be withdrawn lhree to four weekd prior to radioiodine therapy [2]. After
thyroidectomy or cessation of T4 (levothyroxine) therapy, the patient's serum thyroxine (T4) concentration must
decline sufficiently to allow the|serum TSH concentration to rise to above 25 to 30 mU/L|26].

To minimize hypothyroid symptoms for patients withdrawing from thyroid hormone, our approach is to reduce
the dose of oral T4 by 50 percent for four weeks and then discontinue the T4 for one week prior to
administration of radioiodine. Serum TSH should be measured immediately before any 131-1 is given to confirm
that the concentration is high. One study found that with this approach, the majority of patients taking half-dose
T4 achieved a serum TSH concentration of 25 to 30 mU/L by five weeks [27]. In addition, their hypothyroid
symptoms were milder than a group of patients undergoing T3 (liothyronine) withdrawal.

Another strategy is to give the shorter-acting hormone T3 in doses of 25 mcg two to three times per day for the
first two weeks after stopping T4 [28]. Lower doses (eg, 10 to 12.5 mcg two or three times per day) should be
used in older patients and those with ischemic heart disease. After cessation of T3, the serum TSH
concentration should rise to 25 to 30 mU/L within one to two weeks. Thus, the interval during which the patient
receives no thyroid hormone is shortened.

Recombinant human TSH — For patients treated with radioiodine for thyroid remnant ablation, ’ a'h TS H
hypothyroidism can be avoided altogether by administering rhTSH before administration of 131-1.
With this method, the patient continues their usual dose of T4; rhTSH (0.9 mg) is administered by intramuscular D . q m 3
injection on two consecutive days, followed by administration of radiciodine on the day following the second ] M

injection (ie, the third day). Serum thyroglobulin (Tg) levels are obtained 72 hours after the second rhTSH

injection (the fifth day) and a post-treatment whole-body scan is performed two to seven days after the X 2 A
radioiodine administration. ﬂi4$

In patients in whom pretreatment (diagnostic) scanning is performed, the scanning dose is administered on the vd J
afternoon of the second rhTSH dose, and the diagnostic scan and therapy, if needed, are performed the next * 3 du'
day. (See 'Pretreatment scanning' below.)

Rarely, the high serum TSH concentrations that occur after withdrawal of thyroid hormone stimulate rapid
growth of persistent or metastatic thyroid cancer. Such rapid growth has also been described in patients given
rhTSH [30]. (See 'Tumor swelling' below.)

rhTSH has no adverse cardiovascular effects [31]. If it is used, a two-dose regimen is preferable to a three-dose
regimen for ease of administration and lower cost.

Low-iodine diet — To maximize uptake of radioiodine into thyroid cells, we suggest that patients follow a low-
iodine diet for 7 to 10 days before and for one to two days after 131-| is administered (table 5) [32-34]. This
suggestion is consistent with ATA guidelines [2].

In a systematic review of eight observational studies, dietary iodine restriction lasting anywhere
from four days to four weeks prior to radioiodine administration compared with a normal diet reduced urinary
iodine concentrations and increased 131-1 uptake or lesional uptake [35]. In one retrospective study that
assessed clinical outcomes, patients prescribed a low-iodine diet (24-hour urine iodine excretion 27+12 mcg)
compared with controls (24-hour urine excretion 159+9 mcg) were more likely to have negative radioiodine
uptake and Tg values <2 mcg/L when assessed six months after radioiodine treatment [36]. On the other hand,
a subsequent retrospective study (not included in the meta-analysis) showed no relationship between urinary
iodine excretion (range 25 to 1890 mcg/L, mean 132 mcg/L) and ablation success rates in a group of patients
who were not routinely given a low-iodine diet [37]. Remnant ablation was unsuccessful in another retrospective
study only when urinary iodine concentration was greater than 250 mcg iodine/g creatinine [38].




Other strategies to increase uptake — Other strategies can increase the efficiency of 131-1 uptake by tumor,
but at some risk. We suggest not using these strategies in the typical patient.

* Regimens to deplete body stores of iodine, such as the use of loop diuretics, or mannitol with strict low-
iodine diets may increase uptake by tumor; however, there may also be a concomitant increase in total
body irradiation [41].

» Lithium can prolong 131-l retention by thyroid tissue. In a small study of patients who had diagnostic 131-I
scans before and then again after receiving lithium for one to two days, 131-I retention was higher and
more prolonged during lithium administration in metastatic lesions and the thyroid remnants in most
patients, so that the estimated 131-1 dose to the metastases was higher [42]. Whether these findings will
result in improved eradication of metastases remains to be determined.

* Inhibition of the mitogen-activated protein kinase (MEK) pathway with a MEK inhibitor (selumetinib) has
been reported to restore radioiodine sensitivity in 12 of 20 patients with radioiodine refractory distant
metastases [43]. Additional clinical trials are evaluating a variety of inhibitors of the MEK pathway (BRAF
inhibitors, MEK inhibitors) with regard to their ability to restore radioiodine avidity in patients with
locoregional and distant metastases [44].

Instructions to reduce exposure to others after 1-131 RAI

treatment

Action Duration
(Days)

Sleep in a separate bed (~6 feet of separation) from another adult @

Delay return to work 1-5*

Maximize distance from children and pregnant women (6 feet) 1-3"

Limit time in public places 1-3°

Do not travel by airplane or public transportation 1-3*

Do not travel on a prolonged automobile trip with others 2-3

Maintain prudent distances from others (~6 feet) 2-3

Drink plenty of fluids 2-3

Do not prepare food for others 2-3

Do not share utensils with others 2-3

Sit to urinate and flush the toilet 2-3 times after use 2-3

Sleep in a separate bed (~6 feet of separation) from pregnant partner, child or infant 6-23°

*duration depends on dose of I-131 given
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Recent iodine exposure — Radioiodine uptake by the thyroid remnant is reduced by the presence of excess
circulating stable iodide. Thus, patients who have been exposed to high iodine loads (eg, iodinated contrast
materials or medications high in iodine content, such as amiodarone) cannot have diagnostic radiciodine scans

or receive radioiodine treatment until the iodine load is excreted. '
(not veadly s fﬂFQ\‘/"‘“)

lodinated contrast is cleared from the blood after one month [39], but radioiodine treatment is usually delayed
for two to three months to be certain that there is no interference with iodine-avid cancer. Twenty-four-hour
urinary iodine measurements (or estimated 24-hour measurements based on spot urine iodine measurements
corrected for urine creatinine) can be used to document depletion of excess iodine loads in such patients. Once
the 24-hour urine iodine content falls to about 100 mcg/24 hours, patients can proceed with diagnostic
radioiodine scans and radioiodine therapies.

The iodine load associated with amiodarone administration can persist for months to years after discontinuation
of the drug. Plasma exchange has been used to decrease whole-body iodine content in select patients who
have persistent iodine contamination for months to years after discontinuation of amiodarone [40]. Patients with
distant metastases in whom the amiodarone cannot be discontinued should be treated as if they have
radioiodine refractory metastatic disease. (See "Differentiated thyroid cancer: Overview of management",
section on 'Management of persistent or recurrent disease'.)
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Thyroid scintigraphy — Thyroid scintigraphy is used to determine the functional status of a nodule. A subnormal serum TSH,
indicating overt or subclinical hyperthyroidism, increases the possibility that a thyroid nodule is hyperfunctioning. Since hyperfunctioning
nodules rarely are cancer, a nodule that is hyperfunctioning on radiciodine imaging does not require FNA. In addition, thyroid scintigraphy
may be useful in patients with multiple thyroid nodules to select those that are hypofunctional and therefore may require FNA. Although
thyroid scintigraphy can be used to select nodules for FNA, it cannot be used to select patients for surgical resection.

Radionuclide scanning is contraindicated during pregnancy. If a women is breastfeeding, breastfeeding should be held if a radionuclide
scan is obtained. The amount of time will depend on which isotope is used (breastfeeding needs to be held longer if radioiodine is used).
(See "Overview of thyroid disease in pregnancy", section on ‘Thyroid nodules'.)

Scintigraphy utilizes one of the radioisotopes of iodine (usually 123-I) or technetium-99m pertechnetate. If available, radioiodine scanning is
preferred. These radioisotopes are handled differently by thyroid follicular cells. Normal thyroid follicular cells take up both technetium and
radioiodine, but only radiciodine is organified and stored (as thyroglobulin} in the lumen of thyroid follicles [20]. Most benign and virtually all
malignant thyroid nodules concentrate both radioisotopes less avidly than adjacent normal thyroid tissue (image 1). However, 5 percent of
thyroid cancers concentrate pertechnetate but not radioiodine [20]. These nodules may appear hot or indeterminate ("warm") on
pertechnetate scans and cold on radiociodine scans. Although most are benign nodules [21-23], a few are thyroid cancers [22,24,25]. As a
result, patients with nodules that are functioning on pertechnetate imaging should undergo radiciodine imaging to confirm that they are

actually functioning [22,26]. However. if the pertechnetate scan shows unequivocal increased uptake in a nodule with suppression of
uptake elsewhere in the thyroid and an undetectable TSH, a radioiodine scan may not be necessary.

* Nonfunctioning — Nonfunctioning nodules appear cold (uptake less than surrounding thyroid tissue) (image 1), and they may require
further evaluation by FNA. (See 'Sonographic criteria for FNA' below.)

* Autonomous - Autonomous nodules may appear hot (uptake is greater than surrounding thyroid tissue) (image 2) if they are
hyperfunctioning. Autonomous nodules that do not make sufficient thyroid hormone to suppress serum TSH concentrations will appear
indeterminate on thyroid scintigraphy. Autonomous nodules account for only 5 to 10 percent of palpable nodules. Only a few patients
with autonomous nodules have been found to have thyroid cancer [27-29], and only a few of these cancers were aggressive [30].
Furthermore, in some of these patients, the cancer was adjacent to the autonomous nodule rather than within it. Since
hyperfunctioning nodules rarely are cancer, a nodule that is hyperfunctioning on radioiodine imaging does not require FNA. (See
‘Autonomous nodules’ below.)

* Indeterminate — Because scintigraphy is two dimensional, its limitations result from the superimposition of abnormal nodular tissue
and normally functioning thyroid tissue (image 3). Thus, while over 80 percent of nonautonomous nodules greater than 2 cm appear
cold, smaller nodules present as a filling defect in less than one-third of cases [27]. The remaining majority of smaller nodules are
indeterminate on thyroid scintigraphy [31]. They could represent either small, nonfunctioning nodules anterior or posterior to normally
functioning thyroid tissue, or autonomous nodules that do not produce sufficient thyroid hormone to suppress TSH (image 4).

These indeterminate nodules should not be referred to as warm or functioning, since the majority are, in fact, nonfunctioning nodules.
Most nodules that are indeterminate on scintigraphy should be evaluated by FNA. (See 'Sonographic criteria for FNA' below.)
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CoMPUCATIONS OF RADIO-IDDINE

Complications of radioactive iodine therapy (**!I) and
doses at which they are observed

ACUTE LONG-TERM
Neck pain, swelling, and Hematologic
tenderness Bone marrow suppression
Thyroiditis (if remnant (>500 mCi)
present) Leukemia (>1000 mCi)
Sialadenitis (50450 mCi), Fertility
taste dysfunction Ovarian/testicular damage,
Hemorrhage (brain infertility
metastases) Increased spontaneous
Cerebral edema (brain abortion rate
metastases, 200 mCi) Pulmonary fibrosis
Vocal cord paralysis Chronic sialadenitis, nodules,
Nausea and vomiting taste dysfunction
(50450 mCi) Increased risk of cancer
Bone marrow suppression Anaplastic thyroid cancer
(200 mCi) Gastric cancer

Hepatocellular cancer
Lung cancer

Breast cancer (>1000 mCi)
Bladder cancer
Hypoparathyroidism
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LOCAUNZATION OF PARATHNROID GLAND
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