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SABSTRACT:   Neoplasms of the head and neck stands for 6th most common malignant neoplasms in terms of morbidity in Poland. The 
effectiveness of the treatment depends on the complete resection and presence of the lymphatic metastases, detection of 
which might not be possible at the moment of diagnosis. Routine performance of the elective neck dissection among pa-
tients without lymphadenopathy (cN0) may favour the occurrence of surgical complication and seems to be too invasive pro-
cedure, particularly in group with non-advanced tumours (cT1-2). The sentinel lymph node biopsy is diagnostic procedure, 
which allows to exclude presence of metastases in nodes draining lymph directly from primary tumour. This technique let 
for a limitation of the extent of the procedure and the evaluation of the lymphatic tissue under the microscope in order to ex-
clude presence of neoplastic cells. Sentinel lymph node biopsy is commonly use among patients with malignant melanoma 
of the skin and breast cancer. Multiple studies prove its usefulness during treatment of patients with head and neck cancer.

KEYWORDS:  lymph node, sentinel lymph node biopsy, squamous cell carcinoma, elective neck dissection

TRESZCZENIE:    Nowotwory głowy i  szyi zajmują 6 miejsce pod względem zachorowalności na nowotwory złośliwe na świecie. Sku-
teczność leczenia tej heterogennej grupy chorób zależy od radykalności zabiegu chirurgicznego oraz obecności prze-
rzutów do węzłów chłonnych, których wykrycie w trakcie postępowania diagnostycznego bywa niemożliwe. Rutynowe 
wykonywanie elektywnej dysekcji szyi u pacjentów bez klinicznych cech limfadenopatii (cN0) sprzyja wystąpieniu po-
wikłań związanych z zabiegiem i wydaje się być postępowaniem zbyt inwazyjnym u pacjentów z guzami o niskim stop-
niu zaawansowania (cT1-2). Biopsja węzła wartowniczego jest zabiegiem diagnostycznym pozwalającym na wyklucze-
nie obecności przerzutów do węzłów chłonnych zbierających bezpośredni spływ chłonki z guza pierwotnego. Metoda ta 
sprzyja ograniczeniu inwazyjności zabiegu operacyjnego, pozwalając na mikroskopową ocenę obecności komórek no-
wotworowych w układzie chłonnym. Biopsja węzła wartowniczego jest rutynowo wykorzystywana u chorych z czernia-
kiem skóry i rakiem sutka, a liczne badania potwierdzają jej zastosowanie w leczeniu raka regionu głowy i szyi.

SŁOWA KLUCZOWE:   węzeł wartowniczy, biopsja węzła wartowniczego, rak płaskonabłonkowy, elektywna dysekcja szyi

ABBREVIATIONS 

SLN sentinel lymph node
SLNB sentinel lymph node biopsy
OCSCC oral cavity squamous cell carcinoma 
END elective neck dissection

INTRODUCTION

Head and neck neoplasms are a heterogeneous group of prolif-
erative diseases, which are a significant challenge, from both the 
diagnostic and therapeutic point of view. In the global statistics, 
malignant neoplasms of this region are the 6th most common tu-
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mors [1]. In Poland malignant tumors of the lip, oral cavity and 
throat (ICD10 C00-06) constitute 4% of malignant tumors in 
men and 1% in women [2]. In younger patients special attention 
should be paid to infection with the Ebstein-Barr virus (EBV) and 
human papilloma virus (HPV) [3]. Squamous cell carcinoma is 
the most common carcinoma of the head and neck [4]. The effi-
cacy of treatment depends on staging, radical surgical treatment 
and the presence of metastases in the lymphatic system. Evalua-
tion of clinically silent micrometastases is extremely difficult and 
especially in these cases, the sentinel node biopsy can be used.

HISTORY OF THE METHOD

The idea of   the sentinel node (SLN), the first lymph node that 
collects the lymph directly from the tumor, was created at the 
beginning of the 20th century. In 1923, Leonard Ralph Braith-
waite introduced the theory that lymph nodes collect the tissue 
filtrate from a particular region of the body. The very concept 
of the “sentinel lymph node” was first introduced by Ernest 
Gould in his work on parotid gland tumors published in 1960 
in the magazine “Cancer” [5, 6]. Cabañas provided a complete 
description of this method in 1977. Using lymphangiograms 
created by means of classic radiology he was able to trace SLN 
in patients treated for penile cancer. 

In 1992, Morton et al. presented an intraoperative method for 
dissection of a sentinel node using a blue dye administered in 
the region of   the primary tumor, which was spreading following 
the lymphatic drainage and then deposited in the first lymph 
node encountered on its path. This enabled detection of the 
lymph node and its resection during surgery [7]. A year later, 
Alex and Krag suggested the use of colloids containing radio-
active technetium, which administered intradermal in the tu-
mor area, made it possible to map the lymph nodes. Suspicious 
lymph nodes were searched for using a gamma-ray detector 
which enabled intraoperative identification of the sentinel node 
in patients treated for malignant melanoma. 

In Poland, Wojciech Jablowski was the first to use lymphoscin-
tigraphy for assessment of lymph nodes in the course of a neo-
plasm. In 1986 he published the study entitled “The significance 
of axillary lymphoscintigraphy with 99m Tc Nancoll for diag-
nostics of breast cancer” in the Polish Radiology Review [8]. 

SLNB is currently widely used for diagnosis of micrometas-
tases within the lymph nodes in the course of malignant mel-
anoma and selected breast cancer in N0 patients. There are 
attempts to adopt SLNB for diagnostics of metastases within 
lymph nodes in the course of colorectal cancer, stomach can-
cer, and some neoplasms of the genito-urinary system.  SLNB 

is also becoming increasingly important in patients treated 
due to neoplasms of the head and neck.

SURGICAL DEFINITION OF SENTINEL LYMPH 
NODE

To account the lymph node for SLN during the surgery, it must 
meet at least one of the following criteria:
1) It is stained with a dye or lymphatic vessel leading directly 
to lymph node is stained.
2) It is detected during lymphoscintigraphy.
3) It exhibits the highest activity during intraoperative assess-
ment with gamma ray detectors and its radiation is 2-3 times 
higher than that of the other tissues.

INDICATIONS FOR SLNB

SLNB is routinely performed in patients with malignant mel-
anoma (cN0) and malignant breast cancer (cT1-2N0). This 
procedure may be considered in patients with head and neck 
cancers, when staging is low and no enlarged lymph nodes 
were detected prior to surgery (cT1-2N0). It is mainly used in 
oncological laryngology for diagnostics of lymph node metas-
tases in the course of OCSCC. 

CONTRAINDICATIONS FOR SLNB

SLNB is absolutely contraindicated in pregnant women, dur-
ing lactation and in patients allergic to any of the substances 
administered.  The cancer staging T3-4, previous neoadjuvant 
radiotherapy or enlarged lymph nodes confirmed in medical 
imaging are the reason for disqualifications of the patient from 
SLNB. SLNB is not recommended in patients, who received 

Fig. 1.  The administration of 99mTC Nanocoll radio-tracer on the edge of the 
normal tissue and primary tumor located on the mucosa of the oral cavity.
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neoadjuvant chemotherapy because of a low reliability of the 
results associated with the regression of changes after chemo-
therapy and therefore, a higher risk of false-negative results. 
Relative contraindications include previous surgical procedures 
that may have affected the structure of the lymphatic system 
[14]. SLNB is also not recommended for tumors located in re-
gions that do not allow for precise administration of the trac-
er (e.g. nasal cavities and nasal portion of the pharynx [15]. 

Major factors that determine a high reliability of  result that 
directly impacts the choice for adjuvant treatment include: the 
experience of the surgeons performing the procedure and ap-
propriate devices used to perform the examination. 

TECHNIQUE FOR SENTINEL NODE BIOPSY

The choice of the right technique for performing SLNB de-
pendents on many factors. It is important to choose a marker 
adapted to the histopathological type of the tumor, its loca-
tion, the time between the injection of the marking agent and 

the surgery, as well as the preferences of the surgeons. SLNB 
can be performed using simple methods (a dye or radioactive 
tracer) and complex ones (administration of both a day and 
radiotracer in the correct order and maintaining appropriate 
time between injection and surgery).

Most commonly used dyes include solutions of methyl blue 
and aniline derivatives. During the procedure, when this type 
of tracer is used, the physician should be cautious during dis-
section of the tissue to prevent damage to the lymph vessels 
that allow for detection of the suspicious lymph node.

Radiotracers used in the SLNB contain pertechnet carriers 
of specific physicochemical properties. A short half-life (T1 
/ 2 = 6h) and low radiation energy of gamma rays of tech-
netium 99m contributed to its popularization in SLNB. The 
choice of appropriate carrier for technetium (this element 
itself does not present any affinity to the lymph) provides 
appropriate latency between the time of administration and 
lymphoscintigraphy or intraoperative search for suspicious 
lymph nodes (fig. 2 and 3). 

The most effective technique for SLN detection combines 
three methods: preoperative lymphoscintigraphy, intraoper-
ative search for a sentinel lymph node using a radiation de-
tector and a dye to visualize lymph vessels and lymph nodes 
[16]. However, there are some exceptions to this technique 
resulting from a peculiar tumor location [17]. That includes 
neoplasms of the head and neck. In such cases, physicians 
more and more often restrain from administration of dyes, 
which may result in a permanent tattoo in the region, where 
the dye was administered. 

Fig. 2.  Preoperative localization of the sentinel lymph node marked with 99mTc 
Nanocoll with hand gamma radiation detector Neoprobe®. 

Fig. 3.  Intraoperative search for the sentinel lymph nodes marked with 99mTc 
Nanocollwith the gamma radiation detector Neoprobe®. 
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a metastasis, its location and other important prognostic 
features (infiltration of the nodular capsule, infiltration of 
perinodular soft tissue). The additional advantage of this 
examination rests in the fact that it allows for immuno-
histochemical testing (IHC) which may be used to identify 
micrometastases, meaning the groups of neoplastic cells or 
even single cells that are impossible to detect in the routine 
assessment with hematoxylin and eosin staining (Fig 4 and 
5). From the histopathological vantage point, the way how 
the material was sampled is crucial (preventing mechanical 
damage, preservation of the postoperative material in 4% or 
10% formalin solution for at least 24h)  [10].

SLNB AND SAFETY OF MEDICAL PERSONNEL

SLNB involves exposure of medical personnel to gamma ra-
diation created by radioactive decay. Literature on the radio-
logical protection of medical personnel performing this proce-
dure is limited. Based on studies conducted at the Department 
of Oncological Surgery, Medical University in Łódź it can be 
concluded that the doses of radiation absorbed during SLNB  
are negligible and do not pose a risk for doctors and other staff 
members in contact with the patient during surgery (anesthe-
tist, instrumentalists, nurses). It is estimated that the physician 
administrating the radio-tracer in the region of the tumor is 
exposed the most to the radiation (maximum safe number of 
procedures per year: 1900 injections). Depending on the type 
and location of the tumor and the type of surgery, the exposure 
of the surgeon along with the rest of the operating room per-
sonnel to the radiation was small enough to allow 2000-3000 
resection of SLN annually [25].

DISCUSSION

Routine neck dissection involves exposing the patient to a high-
er risk of complications and may be to invasive for tumor on 
early stages, without clinical evidence of lymph node metas-
tases- patients overtreatment. SLNB is a diagnostic procedure 
that is much less invasive than END and provides additional in-
formation about the condition of the first lymph nodes located 
on the direct pathway of tumor lymph drainage. This method 
combines the techniques of nuclear medicine used to locate 
the sentinel lymph node with surgical resection. Accurate lo-
calization of the suspected node reduces the invasiveness of 
surgical procedures and reduces the risk of complications as-
sociated with more extensive treatment [26]. This technique 
is used more and more often in oncological laryngology in pa-
tients with low-stage OCSCC due to a high reliability of the 
results and low complication risk.

A correct marking of the primary tumor with radioactive colloid 
and preoperative limphocscyntygraphy are equally important 
for reliability of the result [18].  Significant anatomical variabil-
ity of lymph pathways in the region of head and neck can result 
in an untypical location of the sentinel lymph node; as much 
as 13.6% of patients present unusual drainage pathways within 
the neck [19, 20]. 

Due to the fact that the network of lymphatic vessels is thick 
and there are many anastomosis, several lymph nodes may 
meet the criteria for SLN detection during SLNB. In that case, 
all lymph nodes should be sampled, numbered and transport-
ed separately for histopathlogical examination after a precise 
description of their location.

Some medical centers attempt to replace the radioactive col-
loids with other chemicals because the lack of appropriate fa-
cilities. Administration of the iron colloid that presents fer-
romagnetic properties and dyes in the region of the tumor a 
seem to be promising however, application of these tracers in 
patients with head and neck cancer is unlikely due to the fact 
that a large amount of this substance must have been admin-
istered in the region of the primary tumor [21]. 

In highly developed countries, the presence of enlarged lymph 
nodes in the neck is a contraindication for sentinel node biopsy 
however, in some regions of Asia known of a low level of oral 
hygiene, it is believed that SLNB allows for differentiation of 
nodes that are involved in lymph drainage of the tumor from 
lymph nodes with inflammatory changes [22]. 

There are also attempts to use a new type of tracer for local-
ization of the sentinel lymph node using other techniques of 
medical imaging for evaluation of proliferative processes. Wal-
lance and colleagues attempted to use a nanocoloid affiniting 
CD206 receptors of lymph node cells or albumins marked with 
zirconia in order to visualize suspicious lymph node in the hy-
brid PET-CT [23, 24].

Histopathological assessment of the sentinel node may be 
performed intraoperatively or on postoperative material. 
The first technique is broadly used e.g. in patients diag-
nosed in breast cancer and is crucial for making the deci-
sion regarding the extent of the operation. The disadvan-
tage of this method is the poor quality of the preparations 
which makes it impossible to identify accurately the type 
of cancer. Therefore, it is used just to determine the pres-
ence or absence of metastasis in the sentinel lymph node, 
for example: “Glandular metastasis in the lymph node.” or 
“There is no metastasis in the lymph node.”. Post-operative 
examination allows for accurate assessment of the size of 
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the examination (95.%). The study included 16 clinical trials on 
SLNB published between 2002 and 2012. The authors of the 
study also point out that there is a large percentage of cases, 
in which SLN was localized during surgery (95.2%), and a low 
number of false negative results (13.7%) [30]. Furthermore, 
Goversa et al. elaborated data published in 21 clinical studies 
on reliability of SLNB and confirmed high negative predictive 
value ranging from 88% to 100% [31].  The results presented in 
the aforementioned studies encourage to use SLNB in strictly 
defined cases as an alternative for END, enabling to limit the 
risk of adverse events resulting from more extensive surgery.

SUMMARY 

The sentinel node biopsy is a surgical procedure that enables 
evaluation of the presence of lymph node metastases in some 
cancers. This procedure is being performed more and more 
often in oncological laryngology due to a possibility of po-
tential reduction of complication related to END in patients 
with relatively low risk of metastases. The effectiveness of 
this method is confirmed by numerous clinical studies, which 
encourage its wider use for the diagnostics of metastasis in 
patients with T1-2N0 OCSSC. The reasons for the failure of 
SLNB in the course of HNSCC mainly include:

a)Anatomical location of a tumor makes it impossible to ad-
minister the marker accurately.
b)Staging T3-4 or an infiltration of the surrounding tissues 
that is impossible to assess.
c)The presence of enlarged lymph nodes (cN +).
d)Large number of vessels and lymph nodes draining the pri-
mary tumor.

It is estimated that patients with squamous cell carcinoma of 
the head and neck

 (HNSCC) staging T1-2No only in 20-30% of cases have me-
tastases in lymph nodes and therefore, over 70% of patients 
is at risk of additional complications resulting from END 
[27, 28]. The lymphatic vessels of the head and neck form 
a complexed network with numerous anastomosis which 
may change the lymphatic drainage of the tumor. In these 
cases, lymph nodes metastases may be not covered by the 
routine END and the result of histopathological testing may 
be false negative. 

Correct assessment of cancer staging has a significant impact 
on  reliability of SLNB. Tumors staging T3-4, due to their 
greater potential for spreading, may favor the formation of 
neoplastic blockage of small lymphatic vessels draining the 
region of the tumor and thus prevent proper transportation 
of the tracer towards SLN. Therefore, in no case should rig-
orous intraoperative examination of suspected metastatic 
lymph nodes be abandoned and when abnormal lymph nodes 
are detected, they should be resected and sent to microscop-
ic examination [16].

Recent studies show that the reliability of SLNB is high and 
comparable with END, when the clinical staging is precisely 
performed and when SLNB is performed properly by the team 
with sufficient experience. A 5-year follow-up of patients treat-
ed on account of OCSCC, who underwent SLNB conducted by 
Alkureishi et al. proved a high sensitivity and negative predic-
tive value (87% and 94% respectively) [29]. Metaanalysis elab-
orated by Yamauchi et al. confirmed a high sensitivity (86.3%) 
and negative predictive value (94.2%), as well as reliability of 

Fig. 4.  A micromestastasis in the sentinel lymph node in standard staining H + E 
(Zoom. 4×)

Fig. 5.  A micromestastasis  in the sentinel lymph node in staining wide spectrum 
of cytokeratin (Zoom. 4×)
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