











Meta-analysis of surgical extent on PTMC

Total thyroidectomy  Lobectomy Odds Ratio Odds Ratio
_StudyorSubgroup =~ Events  Total Events Total Weight M-H.Random.95%Cl  M-H. Random.95%CI
Ardito 2013 28 135 0 14 1.6% 7.69 [0.45, 132.82] »
Cho 2012 9 294 8 233 87% 0.89 [0.34, 2.34] -1
Donatini 2016 0 251 5 69 1.6% 0.02[0.00,043) ¥
Gershinsky 2012 21 214 8 79 10.0% 0.97 [0.41, 2.28] -1
Kim KJ 2015 27 1140 9 521 11.2% 1.38 [0.64, 2.96) 1T
Kim SK 2016 89 5387 50 3289 17.5% 1.09[0.77, 1.54] T
Kwon 2017 11 688 26 688 11.9% 0.41[0.20, 0.84] -
Londero 2013 1 34 3 121 2.4% 1.19[0.12, 11.84) —
Mantinan 2012 7 7 1 14 26% 1.30 [0.15, 11.47] - 1
Pelizzo 2006 5 359 1 44  26% 0.61[0.07, 5.32] —
Ross 2009 29 471 9 140 11.0% 0.96 [0.44, 2.07) -1
Xue 2017 2 40 15 57 4.7% 0.15[0.03, 0.69] -
Zheng 2013 32 496 22 481 14.2% 1.44[0.82, 2.51] T
Total (95% CI) 9586 5750 100.0% 0.87 [0.60, 1.27]
Total events 261 157

Heterogeneity: Tau? = 0.18; Chi? = 23.17, df = 12 (P = 0.03); I = 48%
Test for overall effect: Z=0.72 (P = 0.47)
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Figure 2. Forest plot of comparison between surgical extent (Total thyroidectomy VS lobectomy) and recurrence rate

for PTMC patients.

Figure 3. Subgroup analysis to compare recurrence rate according to area. 3.1, Recurrence rate for PTMC patients
from Asian cases source; 3.2, Recurrence rate for PTMC patients from non-Asian cases source.

ies published three years ago (OR, 1.15; 95%
Cl, 0.81-1.64; P=0.43) (Figure 4). But heteroge-
neity in studies publication before 2014 was
reduced. Subgroup difference: P=0.47 (Table
2).

Meta-analysis for complications

For complications, 8229 patients were includ-
ed from 4 studies, of whom 6578 under went
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total thyroidectomy and 1651 with lobectomy.
Compared to lobectomy patients, TT patients
had a higher risk of complications (Figure 5)
and mainly attributed to transient hypopara-
thyroidism. No significant differences were ob-
served between the two operative methods in
terms of permanent hypoparathyroidism and
recurrent laryngeal nerve injury (Figure 6).
Random-effect model were used with signifi-
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Total thyroidectomy  Lobectomy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Cl M-H, Random, 95% CI
4.1 Year =2014
Donatini 2016 0 251 5 69 1.6% 0.02[0.00,043)
Kim KJ 2015 27 1140 9 521 11.2% 1.38 [0.64, 2.96] T
Kim SK 2016 89 5387 50 3289 17.5% 1.09 [0.77, 1.54) T
Kwon 2017 11 688 26 688 11.9% 0.41[0.20, 0.84] -
Xue 2017 2 40 15 57  47% 0.15[0.03, 0.69]
Subtotal (95% Cl) 7506 4624 46.8% 0.52 [0.23, 1.20] -
Total events 129 105

Heterogeneity: Tau? = 0.59; Chi? = 18.53, df = 4 (P = 0.0010); I* = 78%
Test for overall effect: Z = 1.53 (P = 0.13)

4.2 Year<2014

Ardito 2013 28 135 0 14 1.6%
Cho 2012 9 294 8 233 87%
Gershinsky 2012 21 214 8 79 10.0%
Londero 2013 1 34 3 121 2.4%
Mantinan 2012 7 77 1 14 26%
Pelizzo 2006 5 359 1 4 26%
Ross 2009 29 471 9 140 11.0%
Zheng 2013 32 496 22 481 142%
Subtotal (95% CI) 2080 1126 53.2%
Total events 132 52

Heterogeneity: Tau? = 0.00; Chi? = 3.39, df = 7 (P = 0.85); I’ = 0%
Test for overall effect: Z = 0.80 (P = 0.43)

Total (95% Cl) 9586

Total events 261 157
Heterogeneity: Tau? = 0.18; Chi* = 23.17, df = 12 (P = 0.03); I’ = 48%
Test for overall effect: Z = 0.72 (P = 0.47)

Test for subgroup differences: Chi* = 2.94. df = 1 (P = 0.09). I = 66.0%

5750 100.0%

7.69 [0.45, 132.82]
0.89 [0.34, 2.34)
0.97 [0.41, 2.28)

1.19[0.12, 11.84]
1.30 0.15, 11.47]
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Figure 4. Subgroup analysis to compare recurrence rate according to publication year. 4.1, Recurrence rate for
PTMC patients in studies published in recent three years. 4.2, Recurrence rate for PTMC patients in studies pub-

lished before 2014.

Table 2. Outcomes of Meta-analysis Comparing total thyroidectomy Versus lobectomy

. . Heterogeneity
Outcomes Studies (n) Patients (n) OR 95% ClI P value
12(%)  Pvalue
Recurrence 13 15336 0.87 0.60-1.27 0.47 48 0.03
Studies from Asian 7 13607 0.88 0.58-1.33 0.54 59 0.02
Studies from non-Asian 6 1729 0.82 0.29-2.38 0.72 42 0.13
Studies in 2014-2017 5 12130 0.52 0.23-1.20 0.13 78 0.0010
Studies before 2014 8 3206 1.15 0.81-1.64 0.43 0 0.85
Complications 4 8229 7.96 1.06-59.4 0.04 96 < 0.00001
Transient hypoparathyroidism 4 8229 13.16 1.68-103.38 0.01 91 <0.00001
Permanent hypoparathyroidism 4 8229 5.26  0.59-46.67 0.14 55 0.08
Recurrent laryngeal nerve injury 4 8229 1.59 0.41-6.20 0.50 79 0.003
Abbreviations: OR, odds ratios; Cl, confidence interval.
cant heterogeneity, Results of the analyses are Discussion

summarized in Table 2.
Publication bias

Begg's funnel plot and Peter’s test were used
to assess publication bias in the literatures,
no obvious asymmetry was revealed accord-
ing to the funnel plots (Figure 7), Moreover,
the Peter’s test score of P=0.9355, reflecting
no significant publication bias in the analysis.
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A worldwide thyroid-cancer epidemiological re-
search [29] described dramatic increase in in-
cidence of thyroid cancer, but mortality rates
have not changed substantially [30, 31]. The
massive increase mainly caused by increased
new diagnostic techniques and medical surveil-
lance. A large number of asymptomatic, nonle-
thal microcarcinoma be detected [32]. For
PTMC, disease-specific mortality rates have
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Total thyroidectomy  Lobectomy

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI

Caliskan 2012 83 428 8 414 255%
Donatini 2016 81 251 5 69 25.0%
Hu 2016 197 4632 19 413 26.0%
Kwon 2017 205 1267 2 755 235%
Total (95% CI) 6578 1651 100.0%
Total events 566 34

Heterogeneity: Tau? = 3.98; Chi* = 75.62, df = 3 (P < 0.00001); I* = 96%
Test for overall effect: Z = 2.02 (P = 0.04)

Odds Ratio Odds Ratio
m. 95% Cl
12.21[5.83, 25.58] ——
6.10 [2.36, 15.74) ——
0.92 [0.57, 1.49]

72.68 [18.00, 293.48) —=

7.96 [1.06, 59.47) e
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Figure 5. Forest plot for the relation between surgical extent (Total thyroidectomy VS lobectomy) and complications

for PTMC patients.

Total thyroidectomy  Lobectomy
6.1 Transient hypoparathyroidism
Caliskan 2012 68 428 8 414 30.0%
Donatini 2016 46 251 0 69 19.8%
Hu 2016 152 4632 9 413 30.2%
Kwon 2017 170 1267 0 755 19.9%
Subtotal (95% CI) 6578 1651 100.0%
Total events 436 17

Heterogeneity: Tau? = 3.54; Chi? = 34,71, df = 3 (P < 0.00001); I? = 91%
Test for overall effect: Z = 2.45 (P = 0.01)

6.2 ‘Permanent hypoparathyroidism

Caliskan 2012 1 428 8 414 28.4%
Donatini 2016 5 251 0 69 22.8%
Hu 2016 1 4632 9 413 256%
Kwon 2017 23 1267 0 755 232%
Subtotal (95% CI) 6578 1651 100.0%
Total events 40 17

Heterogeneity: Tau? = 7.85; Chi? = 26.19, df = 3 (P < 0.00001); I? = 89%
Test for overall effect: Z = 0.05 (P = 0.96)

6.3 Recurrent laryngeal nerve injury

Caliskan 2012 4 428 0 414 13.4%
Donatini 2016 30 251 5 69 29.7%
Hu 2016 44 4632 10 413 322%
Kwon 2017 12 1267 2 755 24.7%
Subtotal (95% CI) 6578 1651 100.0%
Total events 90 17

Heterogeneity: Tau? = 1.37; Chi® = 14.26, df = 3 (P = 0.003); I? = 79%
Test for overall effect: Z = 0.67 (P = 0.50)

Test for subgroup differences: Chi?=3.34. df =2 (P =0.19). 17 = 40.1%

Figure 6. Subgroup analysis on comparison between su

Odds Ratio Odds Ratio
E ¥, = om,95%Cl
9.59 [4.55, 20.22] —=
31.45[1.91,517.18) —_—
1.52 [0.77, 3.01] T
234.74 [14.60, 3773.99] —F
13.16 [1.68, 103.38] ———
1.34 [0.53, 3.36] —Te—
3.10[0.17, 56.78] =
0.01[0.00,0.08] ¥
28.53 (1.73, 470.42) — =+
0.93 [0.05, 18.17] e —
8.79[0.47, 163.74] »
1.74 [0.65, 4.66] T
0.39[0.19, 0.77] —=
3.60 [0.80, 16.13] L
1.59 [0.41, 6.20] ———
0.01 0.1 1 10 100

Favours [Total thyroidectomy] Favours [Lobectomy]

rgical extent and transient hypoparathyroidism 6.1, perma-

nent hypoparathyroidism 6.2, and recurrent laryngeal nerve injury 6.3.

been reported to be < 1%, [7, 33]. The biolo-
gical behavior of PTMC is not consistent, Some
tumor onset occult, growth slow related to the
indolent nature, patients can be long-term sur-
vival with tumors even asymptomatic lifetime.
but no clinical features can reliably conclude
that will not cause significant disease. There
are some controversies about the treatment
strategy and surgical extent of thyroid papillary
carcinoma.

In this meta-analysis, 3 included studies [16,
19, 25] advocated total thyroidectomy as the
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better approach to minimize recurrence rate.
ATA and NCCN guidelines [4, 34] favored total
or near total thyroidectomy for patients with
tumors greater than 1 cm. But surgical extent
is controversial for tumors smaller than 1 cm.
Several researches support this approach. Ro-
ss [23] reported data analysis of 698 PTMC
cases, The recurrence rate of patients under-
going total or near total thyroidectomy was sig-
nificantly lower than that of patients undergo-
ing lobectomy. Total thyroidectomy is often
advocated because it may remove all the le-
sions as much as possible and provide condi-
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Figure 7. Funnel plot with pseudo 95% confidence
limits of Total thyroidectomy versus lobectomy in
terms of recurrence rate. Each circle represents a
individual study.

tions for postoperative radioactive iodine (RAI)
therapy [19]. In addition, the serum Tg levels
can be used as a sensitive marker of recur-
rence after total thyroidectomy only [16].

Results from our meta-analysis indicate, for
disease recurrence, there is no difference in
extent of surgery, Lobectomy can also achieve
comparable therapeutic effect and with low
complications. There is no randomized con-
trolled trials which demonstrates the benefit
of surgical extent in prognosis of PTM. TS Wang
et al. [16] included 29,512 patients with PTMC
undergoing thyroid surgery from SEER data-
base, this cohort study indicated many patients
with PTMC may be over-treated, There were
no significant differences in 5 and 10-year dis-
ease-specific survival (DSS) between partial
and total thyroidectomy groups. Bilimoria KY
et al. [35] identified 52,173 patients with PTC
using the National Cancer Data Base (NCDB),
43,227 underwent total thyroidectomy and
8946 underwent lobectomy, this study dem-
onstrate a survival benefit (HR 1.31, p=0.009)
and lower recurrence rate (HR 1.15, p=0.04)
for total thyroidectomy in tumors > 1.0 cm
compared with lobectomy. For tumors < 1 cm,
there is no difference in recurrence and surviv-
al no matter extent of surgery. Another large
observational study analyzed 22,724 patients
who had undergone PTC surgery, for tumors
smaller than 1 cm, multivariate analysis dem-
onstrated no significant survival improvement
based on surgical extent [36].
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The limitation of this meta-analysis is that non-
randomized surgical studies can not provide
integrated individual characteristics (age, gen-
der, tumor diameter, extrathyroid invasion, le-
sion pattern, multifocality, lymph node metas-
tasis, distant metastasis, risk categories and
etc.) according to surgical extent grouping,
the use of which would have provided detailed
data to perform subgroup analysis according
to different baseline levels. We expect multi-
ple-center, large-sample randomized controlled
trials and long-term follow-up to improve the
evidence-related evidence.

In conclusion, more aggressive surgical strate-
gy can not bring prognosis benefit, In terms of
recurrence rate, there was no significant dif-
ference in effect of two interventions (total thy-
roidectomy VS lobectomy). For low risk papil-
lary microcarcinoma of thyroid, lobectomy and
active surveillance could be a considerable
primary surgical management, which achieve
comparable therapeutic effect and reduce the
complication (mainly transient complication).
To achieve excellent prognosis with minimally
injury, efficacy and potential harm of each th-
erapies should be compared. According to ea-
ch patient’s specific circumstances to develop
more individualzed treatment approach.

Acknowledgements

This study was supported by Science and
Technology Innovation Action Plan from Scien-
ce and Technology Commission of Shanghai
Municipality (17401933400), Research Subject
from Shanghai Municipal Commission of Health
and Family Planning (201640034). The spon-
sor had no influence on the design and imple-
mentation of the study.

Disclosure of conflict of interest
None.

Address correspondence to: Xiaoping Wang, De-
partment of Surgery Il, Shanghai Municipal Ho-
spital of Traditional Chinese Medicine, Shanghai
University of Traditional Chinese Medicine, No.274
Middle Zhijiang Road, Shanghai 200071, China. Tel:
+86 18801876545; E-mail: 1044@szy.sh.cn

References

[1] Brito JP, Hay ID and Morris JC. Low risk papil-
lary thyroid cancer. BMJ 2014; 348: g3045.

Int J Clin Exp Med 2018;11(1):23-32


mailto:1044@szy.sh.cn

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

31

Meta-analysis of surgical extent on PTMC

Xing M, Alzahrani AS, Carson KA, Viola D, Elisei
R, Bendlova B, Yip L, Mian C, Vianello F, Tuttle
RM, Robenshtok E, Fagin JA, Puxeddu E, Fu-
gazzola L, Czarniecka A, Jarzab B, O’Neill CJ,
Sywak MS, Lam AK, Riesco-Eizaguirre G, San-
tisteban P, Nakayama H, Tufano RP, Pai SI, Zei-
ger MA, Westra WH, Clark DP, Clifton-Bligh R,
Sidransky D, Ladenson PW and Sykorova V. As-
sociation between BRAF V60OE mutation and
mortality in patients with papillary thyroid can-
cer. JAMA 2013; 309: 1493-1501.

Kilfoy BA, Zheng T, Holford TR, Han X, Ward
MH, Sjodin A, Zhang Y, Bai Y, Zhu C, Guo GL,
Rothman N and Zhang Y. International pat-
terns and trends in thyroid cancer incidence,
1973-2002. Cancer Causes Control 2009; 20:
525-531.

Haugen BR, Alexander EK, Bible KC, Doherty
GM, Mandel SJ, Nikiforov YE, Pacini F, Ran-
dolph GW, Sawka AM, Schlumberger M, Schuff
KG, Sherman SI, Sosa JA, Steward DL, Tuttle
RM and Wartofsky L. 2015 American thyroid
association management guidelines for adult
patients with thyroid nodules and differentiat-
ed thyroid cancer: the American thyroid asso-
ciation guidelines task force on thyroid nod-
ules and differentiated thyroid cancer. Thyroid
2016; 26: 1-133.

Sobin LH. Histological typing of thyroid tu-
mours. Histopathology 1990; 16: 513.

Soares P, Celestino R, Gaspar da Rocha A, So-
brinho-Simoes M. Papillary thyroid microcarci-
noma: how to diagnose and manage this epi-
demic? Int J Surg Pathol 2014; 22: 113-119.
Hay ID. Management of patients with low-risk
papillary thyroid carcinoma. Endocr Pract
2007; 13: 521-33.

Ali I, Muhammad G, Ashraf M, Tariq AR, Khalid
RS and Abid J. Comparison of total thyroidec-
tomy and lobectomy with isthmusectomy in
treatment of well-differentiated carcinoma of
thyroid gland. Pak J Med 2011; 5: 113-115.
Leboulleux S, Tuttle RM, Pacini F and Schlum-
berger M. Papillary thyroid microcarcinoma:
time to shift from surgery to active surveil-
lance? Lancet Diabetes Endocrinol 2016; 4:
933.

Roti E, degli Uberti EC, Bondanelli M and
Braverman LE. Thyroid papillary microcarcino-
ma: a descriptive and meta-analysis study. Eur
J Endocrinol 2008; 159: 659-73.

Stang A. Critical evaluation of the Newcastle-
Ottawa scale for the assessment of the quality
of nonrandomized studies in meta-analyses.
Eur J Epidemiol 2010; 25: 603-605.

Higgins JPT, Green S. Cochrane handbook for
systematic reviews of interventions version
5.1.0 (updated March 2011). Naunyn Schmie-

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

debergs Arch Exp Pathol Pharmakol 2014; 5:
S38.

Higgins JP and Thompson SG. Quantifying het-
erogeneity in a meta-analysis. Stat Med 2002;
21: 1539.

Ardito G, Revelli L, Giustozzi E, Salvatori M,
Fadda G, Ardito F, Avenia N, Ferretti A, Rampin
L and Chondrogiannis S. Aggressive papillary
thyroid microcarcinoma: prognostic factors
and therapeutic strategy. Clin Nucl Med 2013;
38: 25-28.

Cho JK, Kim JY, Jeong CY, Jung EJ, Park ST,
Jeong SH, Ju YT, Lee YJ, Hong SC, Ha WS, Choi
SK. Clinical features and prognostic factors in
papillary thyroid microcarcinoma depends on
age. J Korean Surg Soc 2012; 82: 281-7.
Donatini G, Castagnet M, Desurmont T, Ru-
dolph N, Othman D and Kraimps JL. Partial thy-
roidectomy for papillary thyroid microcarci-
noma: is completion total thyroidectomy indi-
cated? World J Surg 2016; 40: 510-515.
Gershinsky M, Barnett-Griness O, Stein N,
Hirsch D, Tzvetov G, Bardicef O, Pauker J, Gro-
zinsky-Glasberg S, Ish-Shalom S, Slutski I, Shi-
mon |, Benbassat C. Total versus hemithyroid-
ectomy for microscopic papillary thyroid
cancer. J Endocrinol Invest 2012; 35: 464-8.
Kim KJ, Kim SM, Lee YS, Chung WY, Chang HS
and Park CS. Prognostic significance of tumor
multifocality in papillary thyroid carcinoma and
its relationship with primary tumor size: a ret-
rospective study of 2,309 consecutive pa-
tients. Ann Surg Oncol 2015; 22: 125-131.
Kwon H, Jeon MJ, Kim WG, Park S, Kim M,
Song DE, Sung TY, Yoon JH, Hong SJ and Kim
TY. A comparison of lobectomy and total thy-
roidectomy for patients with papillary thyroid
microcarcinoma: a retrospective individual risk
factor matched cohort study. Eur J Endocrinol
2017; 176: 371-378.

Londero SC, Krogdahl A, Bastholt L, Overgaard
J, Trolle W, Pedersen HB, Bentzen J, Schytte S,
Christiansen P and Godballe C; Danish Thyroid
Cancer Group. Papillary thyroid microcarcino-
ma in Denmark 1996-2008: a national study
of epidemiology and clinical significance. Thy-
roid 2013; 23: 1159-64.

Beatriz M, Antonia RI, Alejandra L, Enrique F,
Paula SS and Garcia-Mayor RV. Factors influ-
encing the outcome of patients with incidental
papillary thyroid microcarcinoma. J Thyroid Res
2012; 2012: 469397.

Pelizzo MR, Boschin IM, Toniato A, Piotto A,
Bernante P, Pagetta C, Rampin L and Rubellob
D. Papillary thyroid microcarcinoma (PTMC):
Prognostic factors, management and outcome
in 403 patients. Eur J Surg Oncol 2006; 32:
1144-1148.

Int J Clin Exp Med 2018;11(1):23-32



(23]

[24]

[25]

[26]

[27]

(28]

[29]

32

Meta-analysis of surgical extent on PTMC

Ross DS, Litofsky D, Ain KB, Bigos T, Brierley
JD, Cooper DS, Haugen BR, Jonklaas J, Laden-
son PW and Magner J, Robbins J, Skarulis MC,
Steward DL, Maxon HR, Sherman SI. Recur-
rence after treatment of micropapillary thyroid
cancer. Thyroid 2009; 19: 1043-8.

Kim SK, Park I, Woo JW, Lee JH, Choe JH, Kim
JH and Kim JS. Total thyroidectomy versus lo-
bectomy in conventional papillary thyroid mi-
crocarcinoma: analysis of 8,676 patients at a
single institution. Surgery 2017; 161: 485-
492,

Shuai X, Wang P, Jia L and Chen G. Total thy-
roidectomy may be more reasonable as initial
surgery in unilateral multifocal papillary thyroid
microcarcinoma: a single-center experience.
World J Surg Oncol 2017; 15: 62.

Zheng X, Wei S, Ying H, Li Y, Yang Y, Yun X, Ren
X and Ming G. Papillary microcarcinoma of the
thyroid: clinical characteristics and BRAF
V600E mutational status of 977 cases. Ann
Surg Oncol 2013; 20: 2266-2273.

Caliskan M, Park JH, Jeong JS, Lee CR, Park
SK, Kang SW, Jeong JJ, Chung WY and Park CS.
Role of prophylactic ipsilateral central com-
partment lymph node dissection in papillary
thyroid microcarcinoma. Endocr J 2012; 59:
305-11.

Hu J, Zhao N, Kong R, Wang D, Sun B and Wu
L. Total thyroidectomy as primary surgical man-
agement for thyroid disease: surgical therapy
experience from 5559 thyroidectomies in a
less-developed region. World J Surg Oncol
2016; 14: 20.

Vaccarella S, Franceschi S, Bray F, Wild CP,
Plummer M and Dal ML. Worldwide thyroid-
cancer epidemic? The increasing impact of
overdiagnosis. N Engl J Med 2016; 375: 614-7.

(30]

(31]

(32]

(33]

(34]

(35]

(36]

Vaccarella S, Dal ML, Laversanne M, Bray F,
Plummer M and Franceschi S. The impact of
diagnostic changes on the rise in thyroid can-
cer incidence: a population-based study in se-
lected high-resource countries. Thyroid 2015;
25:1127-36.

Davies L, Morris LG, Haymart M, Chen AY, Gold-
enberg D, Morris J, Ogilvie JB, Terris DJ, Netter-
ville J, Wong RJ, Randolph G; AACE Endocrine
Surgery Scientific Committee. American asso-
ciation of clinical endocrinologists and Ameri-
can college of endocrinology disease state
clinical review: the increasing incidence of thy-
roid cancer. Endocr Pract 2015; 21: 686-96.
La Vecchia C, Malvezzi M, Bosetti C, Garavello
W, Bertuccio P, Levi F, Negri E. Thyroid cancer
mortality and incidence: a global overview. Int
J Cancer 2015; 136: 2187-95.

Mazzaferri EL. Management of low-risk differ-
entiated thyroid cancer. Endocr Pract 2007;
13:498-512.

Tuttle RM, Haddad RI, Ball DW, Byrd D, Dickson
P, Duh QY, Ehya H, Haymart M, Hoh C and Hunt
JP. Thyroid carcinoma, version 2.2014. J Natl
Compr Canc Netw 2014; 12: 1671.

Bilimoria KY, Bentrem DJ, Ko CY, Stewart AK,
Winchester DP, Talamonti MS and Sturgeon C.
Extent of surgery affects survival for papillary
thyroid cancer. Ann Surg 2008; 246: 375-81.
Mendelsohn AH, Elashoff DA, Abemayor E and
St John MA. Surgery for papillary thyroid carci-
noma: is lobectomy enough? Arch Otolaryngol
Head Neck Surg 2010; 136: 1055-61.

Int J Clin Exp Med 2018;11(1):23-32



