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Abstract: The aim of this study is to assess the outcome of surgical treatment followed by radioactive iodine-131
ablation in micropapillary thyroid carcinoma. Patients and Methods: forty-four patients with pathologically proven
papillary thyroid microcarcinoma (PTMC) at the National Cancer Institute, Cairo University were analyzed
retrospectively to detect the incidence of recurrence and outcome during the period from 2008 till 2014 in NCI after
surgery with or without adjuvant radioactive iodine. Results: the study included 44 patients ranging in age from 18
to 71 years with a median of 36 years old. Females represented 81.8% (36 females), all patients underwent
preoperative neck U/S. FNAC biopsy before surgery was done for 21 patients with solitary thyroid nodules. The
micropapillary thyroid carcinoma was detected incidentally in 19 patients (43. 2%). The capsular invasion was
detected in seven patients (15. 9%). The patients underwent surgery in the form of hemi, completion, near total or
total thyroidectomy with or without lymph node dissection. Eleven patients had positive deposits in lymph nodes in
post-operative pathology. Adjuvant radioactive iodine ablation/therapy was given to 28 patients and 16 patients were
kept under regular follow up. Patients received either high dose (80-150mCi) or low dose (30mCi) according to their
risk. There was no statistical significant relation between the type of surgery and the recurrence within 2 years P =
0.19. Also, the relation the incidence of recurrence was not related to capsular invasion P = 0.513) oradjuvant
radioactive iodine-131, P = 1. The presence of lymph node deposits, size of the micro-papillary lesion (whether
more or less than 0.5 cm), subtype of pathology as well as the presence of multicentric disease and incidental MPTC
were not predictors of recurrence in this study. The Disease-free survival after 2 years was 95.5% and after 5 years
was 90.9%. The overall survival is 100%. Conclusion: Patients with micropapillary disease have favorable outcome
& overall 5-year survival. A randomized, controlled trial is necessary and feasible to determine if aggressive surgery
and radioiodine ablation of thyroid remnants is advantageous in patients with intrathyroidal micropapillary cancer.
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1. Introduction: benign and malignant thyroid diseases besides it is

About 80% of all thyroid cancers cases are of found in 3 to 9 % of autopsy specimens(4). The
papillary type(1). The incidence of thyroid carcinoma behavior of PTMC ranges from an indolent course to a
has increased in recent years which is attributed to more aggressive course with lymph node metastasis
improved imaging techniques & fine needle aspiration and recurrence. There is a lack of consensus on the
biopsy(2, 3). optimal management of PTMC with studies

Papillary thyroid microcarcinoma (PTMC) is advocating  maximum  treatment  with  total
considered the most common variant of papillary thyroidectomy and radioactiveiodine ablation. PTMC
carcinoma in the United states(4). The World Health was categorized in several published studies into:
Organization (WHO) histological classification incidental microcarcinomas found after thyroidectomy
defines it as a microcarcinoma with a size less or equal performed for other indications (e.g., benign thyroid
to 1 cm that is usually incidentally discovered on diseases) or during thyroid ultrasound and PTMC
histopathologic examination after thyroid surgery (2, found at autopsy or incidentally at histology and
5). It’s incidence is increasing worldwide due to an clinical PTMC (i.e.,, tumors whose presenting
increase in the total thyroidectomy specimens for both symptoms were loco-regional or distant metastases).
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PTMCs found in otherwise normal thyroid or in
multinodular goiters(MNGs), account for nearly 50%
of new cases of PTC (PTC accounts for over 80% of
all human thyroid cancers(6, 7).

Identifying high risk groups within PTMC will
solve much of the controversies regarding optimal
surgical treatment and adjunctive radioiodine(8).
PTMC found Incidentally has a good prognosis with
nearly no risk of recurrence or death(9, 10), However,
PTMC may be associated with lymph node metastases
at presentation and/or neck loco-regional recurrences
during follow-up(11). It was noted in a published
observational study on incidental MPTC detected on
U/S that the tumor growth is very slow nearly 3mm
over the average of 74 months(12).

In this study, we are analyzing the management
and the outcome in terms of survival and local
recurrence of PTMC diagnosed in a tertiary cancer
center. Prognostic factors and predictors of high risk
tumors of PTMC will be delineated.

2. Material and methods:

This is a retrospective study including 44 patients
diagnosed with pathologically proven micropapillary
carcinoma incidental or nonincidental. All patients
were treated and followed up at the National Cancer
Institute, Cairo University, between January 2008 &
December 2014.

Clinical data was extracted from the medical
records of the surgery and nuclear medicine
departments including age, sex, method of diagnosis,
detailed pathology. Thyroglobulin, imaging findings,
treatment details, response to treatment & disease
status. Histopathological data were collected from
pathology reports regarding (age, sex, site, size of the
tumor and Ilymph node status as well as
multicentricity), Hematoxylin and ecosin (H&E)
stained sections from each case were examined for
revision and confirmation of the diagnosis. Tumors
were selected according to the criteria described by
WHO, 2004.

All the patients underwent surgery in the form of
hemi, near total or total thyroidectomy, some of them
underwent lymph node dissection. Adjuvant RAI-131
ablation/therapy was given to some patients either in
high dose or low dose and the rest of patients were
kept under regular follow up.

Adjuvant treatment: lodine -131 whole body
scanning was done 4-6 weeks after surgery without
starting hormonal replacement therapy or after
withdrawal [4 weeks] of hormonal therapy to elevate
thyroid stimulating hormone(TSH) Serum level
>30mU/L at time of I-131 administration. Patients
were also instructed to follow a low iodine diet 2
weeks prior to iodine intake. RAI-131 whole body
scan was performed either 5 mCi [diagnostic scan and
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during follow up period] or after administration of
iodine ablation/therapy low or high dose [Post-therapy
scan]. Imaging was done with a dual-head gamma
camera using high-energy collimators. The images
were evaluated for iodine avid loco-regional
recurrence. Images were interpreted accomplished by
2 experienced nuclear medicine physicians as any
abnormal focal iodine activity in bed of thyroid gland,
in anatomical sites of local lymph nodes or distant
sites. Patients who were scheduled for 1-131 therapy
after T4 withdrawal, TSH was measured at day of
therapy in associated with measuring thyroglobin (Tg)
level. These Patients were hospitalized for three days.

T4 treatment was resumed on the fourth day with
a post-therapy whole body scan (WBS) performed 5-7
days after oral intake of 1-131 whether low dose (30
mCi) or high dose (80-150mCi) of RA1-131 was
given.

Follow-up: Patients with negative studies after
radioiodine therapy for distant metastases were
followed up after 6 months with clinical & laboratory
examinations (TSH and Tg) under hormonal
suppression therapy. The absence of radioiodine
uptake was supplemented by normal Tg level & 1-131
WBS with a diagnostic dose after 6-8 months.
Hormonal therapy: patients were maintained on high
suppression therapy with thyroid hormones to keep the
TSH level around 0.01 mIU/ml. Hormonal therapy
was stopped 4 weeks before starting the next follow up
iodine scan or the next ablative or rarely therapeutic
dose with 6-8 months’ duration in between. After
negative iodine, whole body scan the patients were
kept under regular follow up every 6-8 months using
clinical assessment, serum thyroglobulin estimation,
neck U/S and chest X ray or CT.

Upon clinical suspicion of recurrence, the
patients underwent further investigations in the form
of SmCi RAI-131 scan, and or FNAC biopsy. Surgery
was done for proved local recurrence or in case of
distant metastasis serial therapy doses (150-200mCi)
were given every 6-8 months.

This study was approved by the ethics committee
of the board of surgery and nuclear medicine at the
National Cancer Institute, Cairo University.

3. Results:

This retrospective study included 44 patients
with  pathologically proven papillary thyroid
microcarcinoma. The age of the patients ranged from
18 to 71 years with a median of 36 years old. There
was a female predominance of the disease 81.8% (36
females) and 8 males.

All patients underwent preoperative neck U/S
with results as shown in figure (1). The patients who
underwent FNAC biopsy before surgery were (21 out
of 44 cases), the results of the FNAC are shown in
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table (1). There were 43 patients with normal
hormonal profile before surgery while only one patient
was hyperthyroid. The patients underwent surgery in
the form of hemi, completion, near total or total
thyroidectomy with or without lymph node dissection
as shown in Table (2&3).

The patients with detected lymph nodes in neck
U/S and CT neck with contrast before surgery were 10
patients (6 suspicious and 4 nonspecific) while the
positive LNs for deposits in post-operative pathology
were detected in 11 patients. The number of
pathologically positive lymph nodes detected in each
patient after surgery ranged from one LN to 23 LNs as
shown in figure (2).

The micropapillary thyroid carcinoma was
detected incidentally in 19 patients (43. 2%). The
capsular invasion was detected in seven patients
(15.9%). Also, seven patients were multicentric
(15.9%).

Adjuvant radioactive iodine ablation/therapy was
given to 28 patients and 16 patients were kept under
regular follow up.

Patients received either high dose (80-150mCi)
or low dose (30mCi) according to their risk as shown
in table (4). One patient from those who received high
dose had bone metastasis and received 200mCi as well
as radiotherapy for the bone metastasis.

The relation between the type of operation and
the recurrence within 2 years is non-significant with P
= 0.19table (5). Also, the relation between capsular
invasion and incidence of recurrence was not
significant in the study with P = 0.513. Figure (3)
shows this relation.

The relation between RAI-131 and the recurrence
within two years also was not significant with P =1.

Also, there was no significance between the
recurrence and the presence of lymph node deposits,
size of the micro-papillary lesion (whether more or
less than 0.5 cm), subtype of pathology as well as the
presence of multicentric disease. The recurrence was
detected in 9% of patients (4 out of 44 cases) within 5
years, one of them did not receive RAI-131 and three
received RAI-131 (Table 6).

The relation between incidentally discovered
micropapillary thyroid carcinoma and the recurrence
within 2 years was not significant with P = 0.62,
among the 4 recurrences one was incidental
micropapillary carcinoma and 3 were not.

There were no deaths among the 44 patients
through the follow up period till 2017.

The progression free survival curve shows that:
the DFS after 2 years was 95.5% and after 5 years was
90.9% (Figures 4&5).

Table 1: - Results of FNAC biopsy

Patients with positive | Patients with equivocal | Patients with negative | Patients with no | Total
result results results FNAC
Number | 11 6 4 23 44
Percent% | 25.0 13.6 9.1 52.3 100%
Table 2: - Type of surgery done
Frequency Percent
Completion thyroidectomy 7 15.9
Hemithyroidectomy 6 13.6
Total or near total thyroidectomy 31 70.5
Total 44 100.0
Table (3): - Lymph node dissection types
Percent Frequency
No 23 52.3
MRND 7 15.9
RND 1 2.3
SND 13 29.5
Total 44 100.0

MRND: Modified Radical Neck Dissection, RND: Radical Neck Dissection, SND: Selective Neck Dissection
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Table (4): - Radioactive iodine ablation/therapy:

Frequency Percent
High dose 20 45.5
Low dose 8 18.2
No iodine 16 36.4
Total 44 100.0
Table (5): -Crosstab between the recurrence and the type of operation done
Recurrence within 2 years Total
IN[¢) yes
Count 5 2 7
completion % within Operation done 71.4% 28.6% 100.0%
% within Recurrence within 2 years 12.5% 50.0% 15.9%
Count 6 0 6
|Operation done HT % within Operation done 100.0% 0.0% 100.0%
% within Recurrence within 2 years 15.0% 0.0% 13.6%
Count 29 2 31
TT or NT % within Operation done 93.5% 6.5% 100.0%
% within Recurrence within 2 years 72.5% 50.0% 70.5%
Count 40 4 44
Total % within Operation done 90.9% 9.1% 100.0%
% within Recurrence within 2 years 100.0% 100.0% 100.0%
HT: Hemithyroidectomy, TT: Total thyroidectomy, NT: Near total thyroidectomy.
Table (6): - The relation between the nodal involvement and the recurrence with P = 0.57
[Recurrence within 2 years Total
INo yes
Count 29 2 31
No % within Postop LN status 93.5% 6.5% 100.0%
% within Recurrence within 2 years 72.5% 50.0% 70.5%
JPostop LN status
Count 11 2 13
yes % within Postop LN status 84.6% 15.4% 100.0%
% within Recurrence within 2 years 27.5% 50.0% 29.5%
Count 40 4 44
Total % within Postop LN status 90.9% 9.1% 100.0%
% within Recurrence within 2 years 100.0% 100.0% 100.0%
UIS diagnosis no of positive nodes post surgery

Figure 1: results of ultrasound neck Figure (2): number of positive lymph nodes in

postoperative pathology
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Figure (3): the relation between capsular invasion and
incidence of recurrence was not significant in the
study withP = 0.513.
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Figure (4): The progression free survival curve
shows that: the DFS after 2 years was 95.
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4. Discussion:

Our study shows that papillary thyroid
microcarcinoma has an indolent course with low
incidence of recurrence and very good survival. long
term disease-free survival (DFS) of 84-97 % had been
reported in Patients with PTMC especially with the
use of aggressive surgery and adjuvant radioactive
iodine (RAI) ablation and suppression of thyroid
stimulating  hormone  (TSH)  secretion  with
levothyroxine (13).

In this study, multifocality and multicentricity as
well as capsular invasion and lymph nodes metastases
were not predictors of the outcome. Also, the type of
thyroidectomy and lymph node dissection and the
radioactive iodine remnant ablation did not affect the
disease-free survival. Contrary, a recent meta-analysis
of 17 studies revealed that recurrence of PTMC was
associated with younger age (<45 years), tumor
multifocality, and Iymph node metastasis at
presentation, whereas no association with gender,
tumor size, and extrathyroidal extension was found.

Our series show that incidental MPTC found in
the specimens of thyroidectomies for multinodular
goiter is 38.6% (17 cases out of 44 cases). Incidence
rates of undetected MPTC in autopsy series are higher
than those detected incidentally in the general
population (14). Harachet al.(15) found micropapillary
cancers in over 30% of adults at autopsy. Clinically
the incidence is increasing due to the use of high
resolution ultrasound and ultrasound guided fine
needle biopsy (FNAB )from all thyroid nodules more
than 0.5mm in size(16).

In the present series, preoperative
ultrasound(U/S) guided FNAC diagnosed solitary
thyroid nodules as papillary carcinoma inll patients
out of 21 patients (52.3%), also preoperative lymph
nodes metastases were identified by U/S in 1 patient
only for whom a radical neck dissection was done.
Modified neck dissection as well as selective neck
dissection were done upon intraoperative suspicion of
pathological lymph nodes. Lymph node metastases are
considered a bad prognostic factor as it was reported
to be associated with tumor recurrence in a large meta-
analysis (17), however we fail to find such an
association in this study may be due to the limited
number of patients and limited recurrence events that
occurred to our patients.

Ultrasound preoperative diagnosis of metastatic
Iymph nodes is limited by low sensitivity (18). Lymph
nodes metastases incidence in postoperative specimens
of PTMC ranges from 30-65% in previous reports. In
our study the patients with detected lymph nodes in
neck U/S and CT neck with contrast before surgery
were 10 patients (6 suspicious and 4 nonspecific)
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while the positive LNs for deposits in post-operative
pathology were detected in 11 patients.

Neck dissection is essential especially the central
compartmental dissection associated with total
thyroidectomy in case of clinically positive lymph
node metastases or occult metastases diagnosed
postoperatively as recommended by the European and
American thyroid associations guidelines(3, 19).

Routine total thyroidectomy and neck dissection
in cases of MPTC is not warranted as it is associated
with a high incidence of complications namely
recurrent laryngeal nerve injury, hypoparathyroidism
(20, 21) and should be avoided.

Total or near total thyroidectomy was done for
most of the patients in this study in 38 cases (86.3%).
It had been shown that total thyroidectomy is the
ultimate type of surgery to be done for MPTC as it
decreases the rate of recurrence and allows for
adjuvant radioactive iodine ablation of any thyroid
remnant. Completion thyroidectomy was done in few
patients with incidental MPTC, however it is to be
noted that the extent of thyroidectomy did not show
any significant association with the recurrence in this
series.

Stratification of PTMC into high risk and low
risk groups depending on clinicopathological
prognostic factors was done in previous studies in a
trial to identify the subgroup of patients in need for
aggressive treatment. While MPTC is considered an
early stage and the most common form of papillary
thyroid cancer(PTC) in some published studies (6, 22),
Other series suggest that PTMC is a different disease
with a distinct biological behavior based on the
difference from PTC in the recurrence pattern and the
progression of the disease as well as the prognosis(18).

Due to the small number of recurrences only in 4
cases (9%)in this study, we could not stratify the
Patients into high risk and low risk groups to guide
treatment. Several trials were made by researchers to
do the former stratifications based on clinical
parameters but the various risk factors, such as sex,
tumor size, age, incomplete resection, local invasion,
and metastasis, do not contribute to the recurrence in
MPTC in concordance with our results. Xing et al.,
recognized lymph node metastases, extrathyroidal
extension and advanced stage of MPTC as indicators
of aggressive clinicopathological behaviors and
increased risk of recurrence(7).

In our study there was a predominance for female
gender and we did not found any significance between
the recurrence and the gender, in contrary to a lot of
other published studies(23), also may be due to small
number of patients and events. The same was found
regarding the age, again this is against most of the
studies which identify the extreme of age as a poor
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prognostic factor including the American association
thyroid guidelines(19).

Multicentricity, larger size of tumor and capsular
invasion were identified in previous studies as bad
prognostic factors (24), in contrary to our results in
which we found no significant relation.

In our study the role of RAI-131 therapy has no
significant correlation with survival and loco-regional
recurrence contrary to Tsang et al.(25), 1998, also
Brierley al.(26) illustrated that the use of RAI was
associated with improved local recurrence frequency
in high risk patients but not in low-risk patients.

A lot of multi variate analysis concluded that
near-total thyroidectomy followed by RAI-131 plus
thyroid hormone therapy confers a distinct outcome
advantage. This therapy reduces tumor recurrence and
mortality while others suggest that the role of iodine
therapy and hormonal suppression therapy remains
unclear(27).

The most appropriate therapy for papillary
microcarcinoma (PMC) is controversial, on
multivariate analysis, it was found that the 5-year
disease free survival for patients treated with 1-131
was 95.0% versus 78.6% (P < 0.0001) for patients not
treated with I-131.

A limitation of this study is that relatively few
patients experienced recurrence (4 cases). Therefore, a
study in a larger Egyptian population with MPTC may
be needed to further explore the risk factors associated
with MPTC recurrence.

Conclusions

Whether it is diagnosed as incidental or a non-
incidental finding, PTMC should be treated with the
least aggressive therapy especially when there is no
lymph node metastasis. PTMC has an overall benign
course and a good prognosis. Furthermore, it is
necessary to do close monitoring after the operation
for patients with risk factors.

Lymph nodes metastases is an indicator of
aggressive behavior even if the primary tumor is
occult. Total or near total thyroidectomy is considered
the surgery of choice for PTMC as this type of surgery
had been found to decrease the risk of local
recurrence, however the finding of incidental
micropapillary carcinoma in a hemithyroidectomy
specimen for benign lesions does not mandate
completion thyroidectomy especially if it is not
multicentric and with no lymph node metastasis.
Whether adjuvant radioactive iodine ablation should
be a part of the therapeutic strategy for PTMC is
debatable. There are still trials to find out the group of
patients with aggressive MPTC that mandates
aggressive therapy.



Journal of American Science 2017;13(5)

http://www.jofamericanscience.org

References:

1.

10.

11.

12.

Erden ES, Babayigit C, Davran R, Akin M,
Karazincir S, Isaogullari N, et al. Papillary
Thyroid Carcinoma with Lung Metastasis
Arising from Dyshormonogenetic Goiter: A Case
Report. Case Reports in Medicine. 2013;2013:1-
4.

Kelly NP, Lim JC, DelJong S, Harmath C,
Dudiak C, Wojcik EM. Specimen adequacy and
diagnostic specificity of ultrasound-guided fine
needle aspirations of nonpalpable thyroid
nodules. Diagnostic  cytopathology.  2006;
34(3):188-90.

Pacini F. FEuropean consensus for the
management of patients with differentiated
thyroid carcinoma of the follicular epithelium.
European Journal of Endocrinology. 2006;
154(6):787-803.

Niemeier LA, Akatsu HK, Song C, Carty SE,
Hodak SP, Yip L, ef al. A combined molecular -
pathological score improves risk stratification of
thyroid papillary microcarcinoma. Cancer.
2012;118(8):2069-77.

McGuire S. World Cancer Report 2014. Geneva,
Switzerland:  World Health  Organization,
International Agency for Research on Cancer,
WHO Press, 2015. Advances in Nutrition: An
International Review Journal. 2016;7(2):418-9.
Davies L, Welch HG. Increasing Incidence of
Thyroid Cancer in the United States, 1973-2002.
Jama. 2006;295(18):2164.

Xing M. Molecular pathogenesis and
mechanisms of thyroid cancer. Nature Reviews
Cancer. 2013;13(3):184-99.

Burman KD. Micropapillary Thyroid Cancer:
Should We Aspirate All Nodules Regardless of
Size? The Journal of Clinical Endocrinology &
Metabolism. 2006;91(6):2043-6.

Sugitani I, Fujimoto Y. Symptomatic versus
Asymptomatic Papillary Thyroid
Microcarcinoma: A Retrospective Analysis of
Surgical Outcome and Prognostic Factors.
Endocrine Journal. 1999;46(1):209-16.
McDougall IR, Camargo CA. Treatment of
Micropapillary Carcinoma of the Thyroid: Where
Do We Draw the Line? Thyroid:(11):1093-
6.2007 17.

Pazaitou-Panayiotou K, Capezzone M, Pacini F.
Clinical Features and Therapeutic Implication of
Papillary Thyroid Microcarcinoma. Thyroid.
2007;17(11):1085-92.

Ito Y, Miyauchi A, Inoue H, Fukushima M,
Kihara M, Higashiyama T, etal. An
Observational Trial for Papillary Thyroid
Microcarcinoma in Japanese Patients. World
journal of surgery. 2009;34(1):28-35.

29

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Pellegriti G, Scollo C, Lumera G, Regalbuto C,
Vigneri R, Belfiore A. Clinical Behavior and
Outcome of Papillary ThyroidCancers Smaller
than 1.5 cm in Diameter: Study of 299 Cases.
The Journal of Clinical Endocrinology &
Metabolism. 2004;89(8):3713-20.

Hall SF, Irish J, Groome P, Griffiths R. Access,
excess, and overdiagnosis: the case for thyroid
cancer. Cancer Medicine. 2014;3(1):154-61.
Harach HR, Franssila KO, Wasenius V-M.
Occult papillary carcinoma of the thyroid. A
“normal” finding in finland. A systematic
autopsy study. Cancer. 1985;56(3):531-8.
Al-Qahtani KH, Al Asiri M, Tunio MA, Aljohani
NJ, BayoumiY, Fatani H, er al. “Adjuvant
Radioactive iodine 133 ablation in papillary
microcarcinoma of thyroid: Saudi Arabian
experience”. Journal of Otolaryngology - Head &
Neck Surgery. 2015;44:51.

Roti E, Rossi R, Trasforini G, Bertelli F,
Ambrosio MR, Busutti L, et al. Clinical and
Histological Characteristics of Papillary Thyroid
Microcarcinoma: Results of a Retrospective
Study in 243 Patients. The Journal of Clinical
Endocrinology & Metabolism. 2006;91(6):2171-
8.

Guerra A, Fugazzola L, Marotta V, Cirillo M,
Rossi S, Cirello V, et al. A High Percentage of
BRAFV600E Alleles in Papillary Thyroid
Carcinoma Predicts a Poorer Outcome. The
Journal of Clinical Endocrinology &
Metabolism. 2012;97(7):2333-40.

Cooper DS, Doherty GM, Haugen BR, Kloos
RT, Lee SL, Mandel SJ, et al. Revised American
Thyroid Association Management Guidelines for
Patients with Thyroid Nodules and Differentiated
Thyroid Cancer. Thyroid. 2009;19(11):1167-214.
Brown AP, Chen J, Hitchcock YJ, Szabo A,
Shrieve DC, Tward JD. The Riskof Second
Primary Malignancies up to Three Decades after
the Treatment of Differentiated Thyroid Cancer.
The Journal of Clinical Endocrinology &
Metabolism. 2008;93(2):504-15.

Witt RL. Initial Surgical Management of Thyroid
Cancer. Surgical OncologyClinics of North
America. 2008;17(1):71-91.

Welch HG, Davies L. Changing Incidence of
Thyroid Cancer. Jama. 2006;296(11):1350.

Ito Y, Miyauchi A, Jikuzono T, Higashiyama T,
Takamura Y, Miya A, et al Risk Factors
Contributing to a Poor Prognosis of Papillary
Thyroid Carcinoma: Validity of UICC/AJCC
TNM Classification and Stage Grouping. World
journal of surgery. 2007;31(4):838-48.

Wada N, Masudo K, Nakayama H, Suganuma N,
Matsuzu K, Hirakawa S, et al. Recommendation



Journal of American Science 2017;13(5)

http://www.jofamericanscience.org

for Subclass Evaluation ofTNM stage IVA
Papillary Thyroid Carcinomas: T4aN1b Patients
Are at Risk for Recurrence and Survival. Annals
of surgical oncology. 2008;15(5):1511-7.

25. Tsang RW, Brierley JD, Simpson WJ, Panzarella
T, Gospodarowicz MK, Sutcliffe SB. The effects
of surgery, radioiodine, and external radiation
therapy on the clinical outcome of patients with
differentiated  thyroid carcinoma. Cancer.
1998;82(2):375-88.

26. Brierley J, Tsang R, Panzarella T, Bana N.
Prognostic factors and the effect of treatment

4/24/2017

30

27.

with radioactive iodine and external beam
radiation on patients with differentiated thyroid
cancer seen at a single institution over 40 years.
Clinical endocrinology. 2005;63(4):418-27.
Sawka AM, Brierley JD, Tsang RW, Thabane L,
Rotstein L, Gafni A, et al An Updated
Systematic Review and Commentary Examining
the Effectiveness of Radioactive Iodine Remnant
Ablation in Well-Differentiated Thyroid Cancer.
Endocrinology and Metabolism Clinics of North
America. 2008;37(2):457-80.



