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While significant advances have been made in the past
decade in the etiopathogenesis of differentiated thyroid
cancer (DTC)," advances in surgery have not been rel-
evant. Thus, robot-assisted cervicoscopic techniques or
procedures using approaches different from the conven-
tional transverse cervicotomy have been developed.? The
practical value of these approaches is however very
limited. One of the few contributions with an impact
on thyroid surgery is probably the procedure of selec-
tive sentinel lymph node biopsy (SLNB). The concept of
the sentinel lymph node (SLN) refers to the first lymph
node draining a tumor. SLN location and analysis indi-
cate whether the tumor has nodal dissemination, which is
essential when deciding the type of intervention to be per-
formed.

SLNB is well standardized in some tumors, particularly
melanoma3® and breast cancer,* and has provided undeni-
able benefits in their treatment. The use of SLNB in DTC
was proposed 15 years ago by Kelemen et al.® Since then,
its indications, benefits, and limitations have been con-
troversial. SLNB is of particular value in papillary thyroid
carcinoma (PTC) because while follicular carcinoma tends
to hematogenous dissemination, PTC usually metastasizes
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by the lymphatic route. In this type of tumor, the first con-
troversial subject is the prognostic significance of nodal
involvement and, thus, the value of accurate staging during
surgery.®” This has led to another of the most controversial
subjects of recent years, the need for prophylactic lym-
phadenectomy of the central compartment.8-'° Although it
has been suggested that a prospective, randomized study on
this subject is unfeasible,!" SLNB may possibly contribute to
clarification on this subject in the future. The purpose of this
study was to review what the procedure involves, to assess
its advantages and disadvantages and, finally, to establish
potential lines of work which in the future will be able to
answer the multiple questions still pending regarding the use
of SLNB in PTC.

The first step is localization of the SLN. Two procedures
are currently available for identifying the SLN. The first pro-
cedure uses a vital dye (methylene blue or some subsequent
variants).> This dye has a high affinity for lymphatic tis-
sue. The dye is injected inside or around the tumor during
surgery. After a few minutes, the dye drains to one or several
lymph nodes which will be easily identified by the change in
color. The second procedure available consists of the use
as a marker of a radioactive isotope which is also injected
inside or around the tumor.'>'3 The most commonly used
isotope is Tc99m, which also has a high affinity for lymph
nodes. A nanocolloid is added to this isotope to achieve a
molecule of an adequate size to embolize in the first lymph
node and to remain there long enough to be detected. In
the procedure used at our hospital, the isotope is admin-
istered the day before surgery. Under ultrasound guidance,
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4mCi of Tc99m nanocolloid are injected in a volume of 0.1
or 0.2mL. Intratumoral injection is preferred, but if this
is not feasible (due to calcification, cystification, or size),
peritumoral injection may be administered. Two hours later,
scintigraphic and SPECT-CT images are taken. These images
help localize the SLN on the day of surgery. During surgery,
node localization using a gamma probe (Europrobe) is essen-
tial. The thyroid gland should be excised before searching
for the nodes to prevent the so-called shine-through effect,
i.e. that intensity of radioactivity in the tumor bed which
obscures or contaminates all other areas. The probe will
then precisely localize the sentinel node(s) to be excised
and tested during surgery.

Various studies reported in recent years have shown
the isotopic procedure to be more precise for SLN
localization.'-' The vital dye method is a visual technique.
However, the isotopic procedure also has detractors. It is
argued that it infringes the oncological criterion because
the thyroid gland should be removed first, with en bloc
resection being impossible. We do not share this criticism
because compartment-oriented surgery is not infringed by
this necessary modification. In any case, according to most
reported series, the SLN is localized in 80-90% of cases using
the vital dye technique'~"° and in 95-100% of cases with the
isotopic procedure.'®292" Some authors have suggested that
a combination of both procedures provides an even better
yield.?%2

Failure to identify the SLN is due to total or par-
tial hematic puncture and radionuclide passage into the
bloodstream, or to excess migration of the tracer caus-
ing contamination of the whole lymphatic bed of the neck,
which prevents individualization of one or a group of lymph
nodes. A key aspect is the number of lymph nodes to be
excised, because if too many SLNs are excised, it is eas-
ier to complete the lymphadenectomy than to analyze the
lymph nodes taken.

The second step is SLN analysis. Regardless of whether
the dye technique or an isotopic marker is used, an intra-
operative study is done using imprint cytology and frozen
section analysis. A pathological examination should estab-
lish the presence or absence of lymph node metastases.
The subsequent surgical approach will depend on this. One
of the determinant aspects for assessing the value of SLNB
is the proportion of false negatives (FNs) in the peropera-
tive study. FNs are defined as cases where intraoperative
lymph node study has been negative (no metastatic invasion
was detected) but final subsequent histological study shows
nodal metastasis. A high FN rate would definitely invalidate
the procedure. In the meta-analysis reported by Balasubra-
manian and Harrison,™ this rate ranges from 8% to 15%. The
main reason for FNs is the presence of micrometastases in
lymph nodes. Frozen sections are not sufficiently precise,
and metastases less than 2 mm in size may not be included
in the section examined under the microscope. At other
times, a bulky node obstructs marker progression.?* Finally,
tumors located at the thyroid isthmus may show bilateral
drainage, which makes it difficult to interpret the result of
SLNB and gives an FN in the SLN even in the presence of
nodal dissemination. However, the procedure should not be
contraindicated.

Since nodal metastases represent the main problem when
SLNB is used, techniques other than frozen/imprint cytology,

including specific immunohistochemical stains or the use of
molecular techniques for rapid diagnosis, are being tested.
A method already used in other tumor types is promising
in this field. This procedure is One Step Nucleotid Ampli-
fication (OSNA®, Sysmex, Kobe, Japan), a fast technique
(taking approximately 30 min) based on the amplification of
messenger RNA from proteins unique to the tumor (cytoker-
atin 19).% No reported data are available on the procedure,
and subsequently a multicenter study is being conducted in
Spain. An FN rate close to zero would consolidate SLNB as
the procedure of choice for assessing lymph node removal
in PTC.

The third step is decision taking. For practical purposes,
regional nodal metastases may be detected in lymph node
clusters of the central compartment (CC) or, less frequently,
in the laterocervical or lateral compartment (LC) lymph
nodes. In PTC, the involvement of cervical lymph nodes
at the time of surgery is very high, and is even greater
when micrometastases are considered.2® But the use of SLNB
has also allowed for establishing that nodal metastases are
more common than are detected in preoperative diagno-
sis of disease extension, providing a greater efficacy than
ultrasound for their detection. Pelizzo et al.'® found involve-
ment in 49% of lymph nodes, and the proportion increased
to 53% in the Huang et al. series.? In our series, the pro-
portion of patients with N1 detected using SLNB was 54%,
despite the fact that preoperative staging was 12%. How-
ever, despite this high incidence of N1, there are serious
doubts about the prognostic role of local lymphatic dis-
semination, particularly in the case of micrometastases.?”
The indication of prophylactic elective lymphadenectomy
of CC (when no preoperative or peroperative evidence
of nodal involvement exists) is therefore not completely
defined.

SLNB makes it possible to know whether or not the
tumor is localized in the thyroid gland, and thus to take
a decision about the correct approach to lymph node
territories. Once adequate scientific evidence is available,
we will be able to decrease the rates of unnecessary
lymph node dissection and associated comorbidities (mainly
hypoparathyroidism and recurrent paresis/palsy). This will
also help us to decide whether lymph node dissection
should only be performed in the CC or should be extended
to the LC. The literature results suggest that SLNB is able to
detect involvement in both locations.?® Thus patients shown
to have LC involvement should undergo total dissection of
both lymph node groups.

The pros and cons of SLNB in PTC: The role of SLNB in
PTC is still undefined, and none of the major guidelines on
tumor management published to date include it as a routine
procedure.?®3° Although various studies analyzing its poten-
tial have been reported in recent years, it is still too early
to draw final conclusions. SLNB undoubtedly has important
advantages. These include reliable disease staging. SLNB
has shown that cervical lymph node metastases are even
more common than are found with preoperative techniques
(especially neck ultrasound) and even with an intraopera-
tive eye examination. This is a particularly important issue
in metastases in the CC, the mainly affected area, in which
ultrasound shows a poorer performance. Both the isotopic
and colorimetric techniques have demonstrated the pres-
ence of skip metastases or adenopathies in the lateral lymph
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nodes without CC involvement. This is particularly common
in tumors located in the upper lobes. On the other hand,
the main advantage is being able to define the indication for
lymphadenectomy beyond the doubtful strategy of routine
prophylactic complete excision. This would undoubtedly
decrease both unnecessary lymphadenectomy and associ-
ated morbidity. It would also allow us to decide which nodal
compartment should be resected.3' Finally, a more rational
surgical approach would prevent a good number of repeat
surgeries.

However, SLNB also raises some doubts.?? Beyond the
much needed but so far nonexistent cost-effectiveness anal-
ysis and the debate about the most suitable procedure (vital
dye or isotopic), the main disadvantage is the rate, too high
for some experts, of FNs in frozen/imprint cytology. Molec-
ular techniques may possibly solve this problem. Another
reason for doubt is its actual efficacy regarding the detec-
tion of SLNs in the LC. The precision of the technique to
detect N1 in this area could only be established in a prospec-
tive study where LC lymphadenectomy was performed in all
cases. This would be ethically complex because no recom-
mendation exists for such an approach and due to the high
morbidity involved in the study.

Although all studies report SLN identification in more
than 90% of cases, there are indications and contraindica-
tions for SLNB. A more precise definition of patients who
would benefit from SLNB and those not amenable to the
procedure is required. It has been suggested that SLNB is
completely unnecessary in patients diagnosed with cervi-
cal nodal involvement before surgery. Some studies state
that isthmic tumors should be included in SLNB protocols,
although it is known that SLN detection may be more dif-
ficult. Patients with multicentric tumors should also be
included, except when the number is very high. Tumors
occurring in irradiated necks should undergo lymphadenec-
tomy rather than SLNB. However, this aspect may be clarified
with time. Patients with large tumors (T3 and T4) and those
with tracheal invasion should be excluded from SLN proto-
cols.

Finally, the efficacy of SLNB is markedly decreased in
autoimmune thyroiditis because of the number of patho-
logical adenopathies, but this does not contraindicate
SLNB.33,34

In conclusion, SLNB is a procedure which has been shown
to be effective in certain tumors, such as breast cancer
and melanoma. The results reported in PTC by different
authors are promising. Once the initial reluctance attributed
to the complex lymphatic drainage of the thyroid gland is
overcome,*® the selection of suitable cases and an improve-
ment in peroperative pathological diagnosis are the most
important barriers to be overcome before SLNB can become
a routine procedure in the surgical management of patients
with PTC.

References

1. Zafon C, Obiols G. Via de sefalizacion dependiente de la pro-
teincinasa de activacion mitogénica en el carcinoma papilar
de tiroides. De las bases moleculares a la practica clinica.
Endocrinol Nutr. 2009;56:176-86.

2. Kang SW, Park JH, Jeong JS, Lee CR, Park S, Lee SH, et al.
Prospects of robotic thyroidectomy using a gasless, transaxillary

20.

21.

. Kelemen PR, van Herle AJ,

approach for the management of thyroid carcinoma. Surg
Laparosc Endosc Percutan Tech. 2011;21:223-9.

. Prieto VG. Sentinel lymph nodes in cutaneous melanoma. Clin

Lab Med. 2011;31:301-10.

. Cheng G, Kurita S, Torigian DA, Alavi A. Current status of sen-

tinel lymph-node biopsy in patients with breast cancer. Eur J
Nucl Med Mol Imaging. 2011;38:562-75.

Giuliano AE. Sentinel lym-
phadenectomy in thyroid malignant neoplasms. Arch Surg.
1998;133:288-92.

. Clark OH. Thyroid cancer and lymph node metastases. J Surg

Oncol. 2011;103:615-8.

. Randolph G, Duh QY, Heller KS, Livolsi VA, Mandel SJ, Steward

D, et al. The prognostic significance of nodal metastases from
papillary thyroid carcinoma can be stratified based on the size
and number of metastatic lymph nodes, as well as the pres-
ence of extranodal extension ATA Surgical Affairs Committee’s
Taskforce on Thyroid Cancer Nodal Surgery. Thyroid. 2012;22:
1144-52.

. Carling T, Long 3rd W, Udelsman R. Controversy surrounding the

role for routine central lymph node dissection for differentiated
thyroid cancer. Curr Opin Oncol. 2010;22:30-4.

. Mazzaferri EL, Doherty GM, Steward DL. The pros and cons of

prophylactic central compartment lymph node dissection for
papillary thyroid carcinoma. Thyroid. 2009;19:683-9.

. Sakorafas GH, Sampanis D, Safioleas M. Cervical lymph node

dissection in papillary thyroid cancer: current trends, persist-
ing controversies, and unclarified uncertainties. Surg Oncol.
2010;19:e57-70.

. Carling T, Carty SE, Ciarleglio MM, Cooper DS, Doherty GM, Kim

LT, et al. American Thyroid Association design and feasibility of a
prospective randomized controlled trial of prophylactic central
lymph node dissection for papillary thyroid carcinoma. Thyroid.
2012;22:237-44.

. Rettenbacher L, Sungler P, Gmeiner D, Kassmann H, Galvan G.

Detecting the sentinel lymph node in patients with differenti-
ated thyroid carcinoma. Eur J Nucl Med. 2000;27:1399-401.

. Catarci M, Zaraca F, Angeloni R, Mancini B, de Filippo MG, Massa

R, et al. Preoperative lymphoscintigraphy and sentinel lymph
node biopsy in papillary thyroid cancer. A pilot study. J Surg
Oncol. 2001;77:21-4.

. Balasubramanian SP, Harrison BJ. Systematic review and meta-

analysis of sentinel node biopsy in thyroid cancer. Br J Surg.
2011;98:334-44.

. Raijmakers PG, Paul MA, Lips P. Sentinel node detection in

patients with thyroid carcinoma: a meta-analysis. World J Surg.
2008;32:1961-7.

. Pelizzo MR, Toniato A, Sorgato N, Losi A, Torresan F,

Merante Boschin |. 99Tc nanocolloid sentinel node procedure
in papillary thyroid carcinoma: our mono-institutional experi-
ence on a large series of patients. Acta Otorhinolaryngol lItal.
2009;29:321-5.

. Anand SM, Gologan O, Rochon L, Tamilia M, How J, Hier MP,

et al. The role of sentinel lymph node biopsy in differen-
tiated thyroid carcinoma. Arch Otolaryngol Head Neck Surg.
2009;135:1199-204.

. Cunningham DK, Yao KA, Turner RR, Singer FR, van Herle AR,

Giuliano AE. Sentinel lymph node biopsy for papillary thyroid
cancer: 12 years of experience at a single institution. Ann Surg
Oncol. 2010;17:2970-5.

. Larrad Jiménez A, de Quadros Borrajo P, Martin Duce A. Val-

oracion del ganglio centinela en el cancer papilar de tiroides
T1-T2. Estudio preliminar. Cir Esp. 2012;90:440-5.

Boschin IM, Toniato A, Piotto A, Ide EC, Casara D, Guolo A, et al.
99Tc nanocolloid sentinel node procedure in thyroid carcinoma.
Langenbecks Arch Surg. 2008;393:705-8.

Carcoforo P, Feggi L, Trasforini G, Lanzara S, Sortini D,
Zulian V, et al. Use of preoperative lymphoscintigraphy and


http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0005
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0010
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0015
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0020
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0025
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0030
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0035
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0040
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0045
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0050
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0055
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0060
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0065
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0070
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0075
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0080
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0085
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0090
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0095
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0100
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105

114

0. Gonzalez et al.

22.

23.

24.

25.

26.

27.

28.

intraoperative gamma-probe detection for identification of
the sentinel lymph node in patients with papillary thyroid
carcinoma. Eur J Surg Oncol. 2007;33:1075-80.

Huang O, Wu W, Wang O, You J, Li Q, Huang D, et al. Sentinel
lymph node biopsy is unsuitable for routine practice in younger
female patients with unilateral low-risk papillary thyroid carci-
noma. BMC Cancer. 2011;11:386.

Lee SK, Choi JH, Lim HI, Kim WW, Kim SM, Choe JH, et al.
Sentinel lymph node biopsy in papillary thyroid cancer: compar-
ison study of blue dye method and combined radioisotope and
blue dye method in papillary thyroid cancer. Eur J Surg Oncol.
2009;35:974-9.

Dixon E, McKinnon JG, Pasieka JL. Feasibility of sentinel lymph
node biopsy and lymphatic mapping in nodular thyroid neo-
plasms. World J Surg. 2000;24:1396-401.

Visser M, Jiwa M, Horstman A, Brink AA, Pol RP, van
Diest P, et al. Intra-operative rapid diagnostic method based
on CK19 mRNA expression for the detection of lymph
node metastases in breast cancer. Int J Cancer. 2008;122:
2562-7.

Dralle H, Machens A. Surgical approaches in thyroid cancer and
lymph-node metastases. Best Pract Res Clin Endocrinol Metab.
2008;22:971-87.

Cranshaw IM, Carnaille B. Micrometastases in thyroid cancer. An
important finding? Surg Oncol. 2008;17:253-8.

Lee SK, Kim SH, Hur SM, Choe JH, Kim JH, Kim JS. The efficacy
of lateral neck sentinel lymph node biopsy in papillary thyroid
carcinoma. World J Surg. 2011;35:2675-82.

29.

30.

31.

32.

33.

34.

35.

Pacini F, Schlumberger M, Dralle H, Elisei R, Smit JW, Wiersinga
W, European Thyroid Cancer Taskforce. European consensus
for the management of patients with differentiated thyroid
carcinoma of the follicular epithelium. Eur J Endocrinol.
2006;154:787-803.

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;19:1167-214.

Rubello D, Pelizzo M, Al-Nahhas A, Salvatori M, O’Doherty MJ,
Giuliano AE, et al. The role of sentinel lymph node biopsy
in patients with differentiated thyroid carcinoma. Eur J Surg
Oncol. 2006;32:917-21.

Wiseman SM, Hicks Jr WL, Chu QD, Rigual NR. Sentinel lymph
node biopsy in staging of differentiated thyroid cancer: a criti-
cal review. Surg Oncol. 2002;11:137-42.

Amir A, Payne R, Richardson K, Hier M, Mlynarek A, Caglar D.
Sentinel lymph node biopsy in thyroid cancer: it can work but
there are pitfalls. Otolaryngol Head Neck Surg. 2011;145:723-6.
Mijovic T, Richardson K, Payne R, How J. Sentinel lymph node
biopsy in well differentiated thyroid cancer. In: Fahey TJ,
editor. Updates in the understanding and management of thy-
roid cancer. InTech; 2012., ISBN 978-953-51-0299-1 p. 217-34.
http://dx.doi.org/10.5772/28640.

Sahin M, Yapici O, Dervisoglu A, Basoglu T, Canbaz F, Albayrak S,
et al. Evaluation of lymphatic drainage of cold thyroid nodules
with intratumoral injection of Tc-99m nanocolloid. Clin Nucl
Med. 2001;26:602-5.


http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0105
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0110
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0115
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0120
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0125
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0130
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0135
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0140
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0145
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0150
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0155
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0160
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0165
dx.doi.org/10.5772/28640
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175
http://refhub.elsevier.com/S2173-5093(13)00053-6/sbref0175

	Selective sentinel lymph node biopsy in papillary thyroid carcinoma
	References


