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Abstract
Thyroid cancer has been usually treated by total or near total thyroidectomy in association with cervical 

lymph node dissection and followed by adjuvant oncological and endocrinological treatment. In order to 
maximize the effect of the surgical approach and to minimize the perioperative rates of complications, certain 
authors proposed the introduction of the sentinel node detection; however, the method has certain 
particularities due to the complex lymphatic anatomy of the cervical region. This is a literature review of the 
more significant studies conducted so far on this theme.
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Introduction

Papillary thyroid carcinoma represents the 
most commonly encountered endocrine tumor 
with a high propensity of spread via lymphatic 
route, leading to the apparition of metastatic 
disease, especially at the level of the central 
compartment of the neck (1,2).

Currently, the standard therapeutic ap-
proach in thyroid carcinoma consists of total or 
near total thyroidectomy in association with lo-
coregional lymph node dissection, iodine 131 
treatment, TSH suppression and thyroid hormo-
nal replacement. The improvement of the imag-
istic techniques conducted to a better identifi-
cation of the suspected lymph nodes and 
offered the possibility for the surgeon to per-
form a less extended surgical procedure, dimin-
ishing in this way the perioperative complica-
tion rates with similar results in regard to the 

long term outcomes (3). However, currently 
there is a permanent debate in regard with the 
indication of lymph node dissection; while cer-
tain authors consider that prophylactic lymph 
node dissection should be performed in all cas-
es, other authors consider that lymph node dis-
section should be reserved only for patients 
presenting imagistic or intraoperative signs of 
lymph node metastases (4,5). 

Once the concept of sentinel node biopsy 
has been widely implemented in breast cancer 
or malignant melanoma, its’ utility has been 
widely analyzed in other pathological entities 
with encouraging results (6,7). In the last dec-
ade the method was also proposed as part of 
the therapeutic approach in thyroid cancer. The 
method was initially considered skeptical due to 
the complex lymphatic drainage from the level 
of the cervical region; it is well known the fact 
that the lymphatic stations are located in the 
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close proximity of the vessels and nerves, which, 
at the level of the cervical region, present a high 
number of anatomical variants (3,8). 

Lymphatic drainage of the thyroid gland

Traditionally, it has been described the pres-
ence of a superior lymphatic drainage from the 
isthmus and the superior part of the thyroid 
lobes which terminate in the subdigastric nodes, 
part of the internal jugular chain, a median and 
inferior lymphatic station draining in the pretra-
cheal nodes and a lateral one draining into the 
superior part of the jugular chain and to the in-
ferior part of the internal jugular chain (3). 

The influence of lymphatic metastases in 
thyroid cancer patients

It has been demonstrated that the presence 
of lymph node metastases in thyroid cancer pa-
tients is associated with a significantly wors-
ened prognostic; moreover, the presence of ex-
tracapsular invasion represents another 
significant prognostic factor in regard to the risk 
of developing distant metastases (9,10). In con-
sequence, an appropriate knowledge of the sta-
tus of the lymph nodes is mandatory in order to 
orientate the adjuvant therapy in such cases 
and the long term prognostic. 

Techniques of sentinel node detection in 
thyroid cancer patients

Sentinel node detection in thyroid cancer 
can be performed after injection of colored 
agents such as isosulfan blue or after injection 
of radiocolloid tracers, such as Technetium 99. If 
colored dye is chosen for injection, multiple 
protocols have been proposed. The dye can be 
injected directly into the suspected nodule into 
a single site or at multiple levels (at 3 o’clock, 6 
o’clock, 9 o’clock and 12 o’clock around the tu-
moral nodule). However, most authors consider 
that the injection should be performed before 
dissecting the gland in order not to interrupt 
the lymphatic channels; once injected, the dye 
will concentrate at the level of the sentinel 
nodes in few seconds up to 2 minutes; an im-
portant aspect related to this technique is the 
one regarding the possible coloration of the 
parathyroid gland which might predispose to 
confusion between these structures and the 
sentinel nodes. Another problem which might 
be encountered after using this technique is the 
one related to the identification of the sentinel 
nodes at the level of the central compartment, 

which might be difficult to be exposed within in 
a few minutes after injection (3,11-13). 

In order to prevent the apparition of these 
complications, other authors suggest the utility 
of technetium injection at the level of the tu-
moral nodule one day before surgery. If this 
technique is chosen to be applied, attention 
should be carried out in order not to inject the 
substance in the peritumoral area, due to the 
high risk of spillage consecutively to the rich 
vascularization of the thyroid tissue (14). One 
day later thyroidectomy is performed; after 
ending the thyroid removal, a gamma probe is 
used in order to detect the radioactivity in the 
central and lateral compartments; once all sus-
pected tissues are removed, the remnant radio-
activity of the surgical bed should be also veri-
fied in order not to omit excision of any 
radioactive structure. The timing – thyroid re-
moval followed by sentinel node detection – 
should be exactly followed; if sentinel nodes are 
searched before removing the gland, interfer-
ence between the radioactivity of the gland and 
of the nodes could affect the accuracy of the 
technique (3,15). 

In order to maximize the process of sentinel 
node detection, certain authors reported the 
use of a dual method (radiocolloid and dye in-
jection) with promising results (16).

Another method which has been proposed 
with promising results was the one which uses 
carbon nanoparticles. This method consists of 
injecting carbon particles with a mean diameter 
of 150 nm in the close proximity of the tumor, 
which are rapidly engulfed by the macrophages 
and accumulate in the sentinel nodes, staining 
them in black (17). 

The method was successfully reported by 
the Chinese surgeons on a group of 100 pa-
tients; further on, they compared their results 
to the ones reported in a similar group of 100 
patients in whom methylene blue is injected. 
The authors reported a significantly improved 
rate of detection for the sentinel nodes among 
cases in which carbon nanoparticles had been 
injected; moreover, the sensibility, specificity 
accuracy rate and false negative rate were im-
proved among patients submitted to carbon in-
jection, while the rate of micrometastatic re-
trieved nodes was also significantly higher when 
compared to the methylene blue group (61.1% 
versus 47.1%, p=0.034); as for the method of 
detection, in all cases injection of the agent was 
performed just after exposure of the thyroid 
gland and of the ipsilateral jugular vein into the 
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parenchyma surrounding the nodule; moreover 
the authors underlined the fact that in the 
methylene blue injection group there were four 
cases in which the resected tissue stained in 
blue was in fact the parathyroid gland, while in 
carbon nanoparticles injection group this error 
did not occur (17). 

A more recent study conducted by Fusteg-
ueras et al. (18) on 20 patients with papillary 
thyroid carcinoma demonstrated the utility of 
magnetic guided sentinel node biopsy using su-
perparamagnetic iron oxide, a tracer which has 
been used in the last two decades as an intrave-
nous contrast agent for magnetic resonance im-
aging studies (19). Using this method, the Span-
ish surgeons detected a median number of two 
sentinel nodes/patient, while the ratio of meta-
static nodes was of 31%; among the retrieved 
non-sentinel nodes, the ratio of positive nodes 
was 10.2%, all cases of positive non-sentinel 
nodes being found among patients with positive 
sentinel nodes. Therefore, the authors demon-
strated that the sensitivity of the method was 
100%, the specificity was 81.8%, while the accu-
racy was 87.5%, underlining in this way the ef-
fectiveness of the method (18). 

Another interesting study coming also from 
Spain which demonstrated the utility of sentinel 
node biopsy in thyroid carcinoma patients was 
conducted by Gonzalez and was published in 
2017 (20). The study included 43 patients sub-
mitted to thyroidectomy and sentinel node dis-
section; after surgery, the authors demonstrat-
ed that 20 of the 30 patients diagnosed with 
presumed early stage disease (T1 and T2) were 
finally identified as having lymph node metasta-
ses, whereas 12 of the 13 cases diagnosed in 
advanced stages of the disease (T3 and T4) were 
also diagnosed with lymphatic tumoral involve-
ment. The utility of the method was further 
demonstrated by the fact that finally there was 
no false positive result, while in four cases the 

only positive node was the sentinel one, the 
rest of the excised nodes as part of the lymph 
node dissection proving to be negative (20). 

However, the method is not widely accepted 
by all the studies; for example, in a study con-
ducted by the Korean surgeons at Samsung 
Medical Center, the authors included 283 pa-
tients with thyroid papillar carcinoma submit-
ted to surgery (21). The patients were rand-
omized for sentinel node dissection and central 
node dissection in association with total or near 
total thyroidectomy; finally there were 142 cas-
es submitted to lymph node dissection and 141 
cases submitted to sentinel node biopsy; in cas-
es in which sentinel node biopsy was performed, 
radiocolloid technetium was chosen as tracer 
and was injected one day before surgery. The 
authors reported no significant difference 
among the two groups in regard of the tumor 
location, age, sex, number of nodules, tumoral 
extent, and association of thyroiditis or resec-
tion margin status. However, although sentinel 
node biopsy was able to remove the occult dis-
ease, this fact did not influence the recurrence 
rate after a mean follow-up of 39 months; there-
fore, the authors concluded that further studies 
are still needed in order to establish the clinical 
utility of the method (21). 

Conclusions

Sentinel node detection seems to be a relia-
ble and safe method in thyroid cancer patients 
which might provide a better identification of 
the cases at risk to develop further metastases 
and, in consequence, to have a poorer outcome. 
As for the type of injected agent, it seems that 
better results are obtained after technetium or 
carbon nanoparticles injection. Moreover, the 
use of the superparamagnetic iron oxide seems 
to be associated with promising results.
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