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ABSTRACT:

Sentinel lymph node biopsy for skin tumors
Objective: Nodal involvement is important for the prognosis in skin cancers. In the absence of palpable 

lymph nodes or when the nodal involvement is suspicious, sentinel lymph node biopsy (SLNB) is the 

preferred method instead of agrressive regional lymph node dissection. In our study we aimed to 

share our experience regarding SLNB in malignant skin tumors.

Material and Method: From August 2009 to August 2015, 30 patients (17 male, 13 female) aged 

between 21-81, who underwent SLNB, were analysed retrospectively. 

Results: Thirty-three SLNBs were performed in 30 patients. In all procedures sentinel lymph node 

was identified and excised successfully. Eight positive sentinel lymph nodes were obtained. Four 

patients, who had negative SLNB previously, developed symptoms on behalf of metastasis on follow-

up, and underwent therapeutic lymph node dissection.

Conclusion: Patients, who have no clinical evidence of nodal involvement but suspicion of nodal 

status, should undergo SLNB procedure, which has a low morbidity and complication rate.

Keywords: Blue nevus, malignant melanoma, sentinel lymph node biopsy, squamous cell carcinoma, 

skin cancer

ÖZET:

Deri tümörlerinde sentinel lenf bezi biyopsisinin kullanımı
Amaç: Lenf nodu tutulumu deri kanserlerinin prognozu açısından önemlidir. Klinik olarak lenf nodu 

tutulumu olmayan veya tutulum açısından şüpheli olan vakalarda agresif bir yöntem olan bölgesel 

lenf nodu disseksiyonu yerine günümüzde sentinel lenf nodu örneklemesi (SLNB) tercih edilmektedir. 

Çalışmamızda, kliniğimizde malign deri tümörlerine yönelik yapılan SLNB deneyimlerimizi paylaşmayı 

amaçladık.

Gereç ve Yöntem: Ağustos 2009 ve Ağustos 2015 tarihleri arasında sentinel lenf nodu örneklemesi 

yapılan; yaşları 21-81 arasında değişen, 13’ü kadın, 17’si erkek, toplam 30 hasta retrospektif olarak 

incelendi.

Bulgular: 30 hastada toplam 33 SLNB yapıldı. Tüm prosedürlerde sentinel lenf nodu (SLN) ortaya 

kondu ve başarılı bir şekilde eksize edildi. Toplamda 8 adet pozitif sentinel lenf nodu saptandı. Dört 

hastada sentinel lenf nodu örnekleme sonucu negatif olmasına rağmen, takiplerinde metastaz lehine 

bulgular saptanması üzerine terapötik lenf nodu disseksiyonu uygulandı.

Sonuç: Klinik olarak lenf nodu tutulumu olmayan ancak tutulum açısından şüpheli olan hastalarda 

morbiditesi ve komplikasyon oranı daha düşük ve güvenilirliği yüksek olan, sentinel lenf nodu örnek-

lemesi tercih edilmelidir.

Anahtar kelimeler: Mavi nevüs, malign melanom, sentinel lenf nodu biyopsisi, skuamöz hücreli 

kanser, cilt kanseri

Ş.E.E.A.H. Tıp Bülteni 2016;50(3):220-7
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	 INTRODUCTION

	 A significant increase in the incidence of 
malignant skin tumors is seen in the recent years (1). 
With patients becoming increasingly more conscious 
of the skin and mucous cancers, they come more 
regularly to the dermatological examination and 
therefore, the patients are referred for surgery at an 
earlier period in the presence of suspicious lesions. 
Even though the early diagnosis is a factor affecting 
the prognosis, the most important prognostic factor 
for the recurrence risk in cases with diagnosed 
malignant melanoma (MM) and squamous cell 
carcinoma (SCC) is the lymph node involvement (2). 
Screening in terms of lymph node involvement may 
include ultrasound (US), positron emission 
tomography (PET-CT) and computed tomography 
(CT); however, a definite diagnosis is made by the 
pathological examination of the biopsy material. In 
the absence of clinical and radiological lymph node 
involvement or when the nodal involvement is 
suspicious, sentinel lymph node biopsy (SLNB) is the 
preferred method instead of agrressive regional 
lymph node dissection (2). Sentinel lymph node 
(SLN) is defined as the lymph node that the primary 
tumor is first drained from its localization. In case of 
positive result of SLNB, regional lymph node 
dissection is performed for the excision of the other 
lymph nodes in the region. Negative SLN prevents 
the regional lymphadenectomy, thus reducing the 
potential surgical complication risks, as well as 
preventing a long-term morbidity (3). 

	 MATERIAL AND METHOD

	 A total of 30 patients (17 male, 13 female) aged 
between 21-81, who underwent SLNB between 
August 2009 and August 2015 in our clinic were 
analysed retrospectively. The patients were evaluated 
in terms of age, gender, the tumor type, its 
localization, its histopathological character and its 
metastasis status. Twenty-two of SLNBs were 
performed for MM, 6 for SCC, 1 for dysplastic nevus 
showing MM character and 1 for blue nevus 
(Table-1).
	 Radioactive material was injected to the patients 

undergoing SLNB under sterile conditions by a 
nuclear medicine specialist on the surgery day. The 
injection was performed preferably to 4 or more 
edges (at 3-6-9-12 o’clock hours alignment) of the 
scar or the mass, being not more than 1 cm away 
from it. Following the injection, with gamma camera, 
early images at 5th minute, late static images between 
1st-3rd hours and images every one-minute between 
10th-20th minutes were captured and dynamic 
mapping was done. After mapping with gamma 
camera, hybrid imaging was added with Single-
photon Emission Computed Tomography (SPECT) or 
CT, and the sentinel node was located. After all these 
processes, the nuclear medicine specialist shared 
the information of the used radioactive material, the 
injection technique and amount, the imaging times, 
the location of the SLNs and their number with the 
surgeon and accompanied to the surgeon during the 
surgery in the operation room. The counting was 
repeated with the gamma camera during the 
operation after the lymoh node was removed, to 
confirm that it is the sentinel node.

	 RESULTS

	 A total of thirty-three SLNBs were performed in 
30 patients. The SLN was exposed in all procedures 
and excied successfully. Eight positive SLNs were 
detected in total. Of the patients with positive SLNs, 
all patients but one underwent therapeutic lymph 
node dissection. The patient who didn’t accept 
dissection was referred to the oncology unit. 
Although negative SLNBs were found in 4 patients, 
because of findings indicating metastasis in their 
follow-ups, therapeutic lymph node dissection was 
performed. The false negative rate was calculated as 
4/4+8 (33%). The lesion-specific evaluations are as 
follows:

	 Malignant Melanoma Patients

	 The number of patients who underwent SLNB for 
malignant melanoma (MM) in the study was 22 (9 
female, 13 male), and the total number of was SLNB 
25 (bilateral axillary sampling was performed in 2 
patients at different times because of a newly 
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developing lesion, and simultaneous in 1 patient 
with a body-located lesion). And SLNB was 
performed in one patient with a dysplastic nevus 
diagnosis which showed MM features. The minimum 
Breslow thickness was detected as 0.9 mm, and the 
maximum value as 5 mm. The mean Breslow 
thickness was calculated as 2.82 mm. Seven MM 
lesions which underwent SLNB were upper 
extremity-located, 4 were lower extremity-located, 3 
were head and neck-located, and 7 were body-
located. In 1 case, SLNB was performed because of 
a lower extremity-located MM metastasis with an 
unknown primary origin. Positive SLN were obtained 
in 6 of 26 cases of SLNB and therapeutic lymph node 
dissection was performed to all these cases. In 

addition, additional parathyroidectomy was 
performed to the complementary lymph node 
dissection in 1 patient. As a result of detecting 
findings in favour of metastasis in the follow-up of 4 
patients who had negative SLN results, therapeutic 
lymph node dissection was performed. Of the 
patients with false negative results, metastasis was 
detected at the 4th follow-up month in patient at 
number 11 in the table, who had a heart-located 
lesion, at the 9th month in patient at number 15 who 
had an upper extremity-located lesion, at the 21st 

month in patient at number 17 who had a lower 
extremity-located lesion, and at the 9th month in 
patient at number 18 who had a lower extremity-
located lesion.

Table-1: The demographic distribution of the patients who underwent sentinel lymph node biopsy

Patient 
No

Age Gender Tumor 
type

Localization Breslow 
Thickness

(mm)

T stage /
Differentiation 

level

SLN
status

Metastasis 
status in the 

TLND material

1 21 F Malignant 
Blue 

nevus

Lower extremity - - Positive Negative

2 70 F SCC Upper extremity - T3 / good Negative -
3 81 M SCC Lower extremity - T3 / moderate Negative -
4 74 M SCC Head-neck - T2 / moderate Positive Radiotherapy 

was applied.
5 71 F SCC Lower extremity - T3 / good Negative -
6 73 M SCC Upper extremity - T2 / poor Negative -
7 25 M SCC Lower extremity - T3 / moderate Negative -
8 69 F MM Upper extremity 1.5 - Negative -
9 50 M** MM Upper extremity 1.4 - Negative -
10 33 M MM Lower extremity 0.6 - Positive Positive
11 51 M MM Head-neck 3.175 - Negative Positive
12 36 F MM Body 1.0 - Negative -
13 46 M** MM Body 4.7 - Positive Negative
14 73 F MM Lower extremity 2.3 - Positive Negative
15 42 F MM Upper extremity 3.0 - Negative Positive
16 43 M MM Upper extremity 2.1 - Negative -
17 36 F MM Lower extremity 4.0 - Negative Positive
18 55 M MM Lower extremity 4.0 - Negative Positive
19 47 M MM Body 5.0 - Negative -
20 26 F** MM Body 5.0 - Positive Positive
21 63 F MM Head-neck 1.0 - Negative -
22 65 F MM Head-neck 2.0 - Negative -
23 61 M MM Body 3.0 - Negative -
24 41 M MM Body 0.9 - Negative -
25 41 M MM Upper extremity 1.0 - Positive Positive
26 58 M MM Upper extremity 5.0 - Negative -
27 57 M MM Upper extremity 1.875 - Negative -
28 60 F MM Body 4.0 - Negative -
29 51 M MM Primary unknown origin - - Positive Negative
30 44 M MM* Body - - Negative -

MM*: Displastic nevus showing MM character, **: Sentinal lymph node intervention for two different region/in two different time, TLND: Terapotic lymph node dissection
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	 Squamous Cell Carcinoma (SCC) Patients

	 The number of patients who underwent SLNB for 
SCC was 6 (4 male, 2 female). Of the SCC lesions, 3 
were located at the upper extremity, 2 at the lower 
extremity, and 1 at head and neck. Two of the lesions 
were detected as well, 3 as moderate and 1 as poorly 
differentiated. Two lesions were evaluated as T2, 
and the remaining 4 lesions as T3. Sentinel lymph 
node positivity was detected in 1 patient. This patient 
with positive SLN was referred to the oncology unit 
as a result of not accepting the therapeutic lymph 
node dissection. 

	 Malignant Blue Nevus Patient

	 As a result of the biopsy of the lesion at the gluteal 
region to be malignant blue nevus, SLNB reult was 
reported as positive in the 21-year old female patient. 
No metastasis was detected in the therapeutic lymph 
node dissection material. 

	 DISCUSSION

	 According to the World Skin Vancer Foundation 
statistics, each one of every three cancers diagnosed 
constitutes skin cancer. There is an increase in the 
incidence of melanoma and skin cancers other than 
melanoma in the last 10 years, and approximately 
2-3 millions of non-melanoma skin cancers and 
132000 melanoma cases are newly diagnosed 
around the world annually (4). Squamous cell 
carcinoma (SCC) is the second most common skin 
cancer after basal cell carcinoma, constituting about 
20% of all skin cancers (2,6). Malignant melanoma 
(MM) is the 3rd most common skin cancer, with the 
highest mortality rates, and with increasing incidence 
worldwide (7-9). About melanoma, the most 
important, the primary, in the end, everywhere and 
in every language, the sentence that should be 
indicated is “Malignant melanoma is a curable 
disease, if caught early” (10).
	 The most important prognostic factor after the 
tumor thickness in malignant melanoma and after 
the tumor grade in SCC is the lymph node involvement 
(11,12). The evaluation of lymph node involvement 

with physical examination is inadequate, despite 
both physical examination and the imaging 
techniques, the small nodes may not be detected 
(13). For this reason, the histopathological 
examination is important in the evaluation of the 
lymph node involvement (14). Elective lymph node 
dissection is used for diagnosis and treatment for the 
lymph nodes that are clinically detected from the 
year 1800s (15). The randomized studies conducted 
for elective lymph node dissection performed for 
diagnostic purposes in patients with no palpable 
lymph nodes initiated the discussion that is didn’t 
prolong the survival; however, a 20% subgroup of 
these patients who had metastasis detected 
histopathologically after the dissection were detected 
to have better survivals (16). Increased wound 
infection, seroma, lymphedema (17), large vessel 
and nerve injury risks are present following elective 
lymph node dissection. This potential survival 
revealed a diagnostic test requirement to detect the 
healing group, and in the other group, to prevent an 
unnecessary elective lymph node dissection that 
causes an increase in the morbidity (13).
	 Sentinel lymph node is defined as the lymph 
node that the tumor-derived lymph vessels are 
primarily drained. Morton et al. (18) in 1992 defined 
the lymphatic mapping and the sentinel lymph node 
biopsy technique for cutaneous melanoma in 223 
malignant melanoma patient series. The tumor cells 
undergo to the sentine node before going to the 
other nodes. Therefore, sentinel lymph node 
determines the remaining nodes’ status (19). When 
compared with the elective lymph node dissection, 
its morbidity is minimal and the recurrence rates are 
similar (20-22).
	 Sentinel lymph node biopsy (SLNB) is 
recommended in local invasive patients with a 
clinical Breslow thickness of more than 1 mm, in 
cases with Breslow thickness less than 1 mm in 
addition with at least one of the risk factors 
(ulceration, mitotic rate to be greater than 0, 
regression more than 1 mm in Breslow thickness or 
more than 50-75% regression in the lesion itself, 
young patient, male patient) (23-26). In the case of 
Breslow thickness to be between 0.75-1 mm, it may 
be performed routinely at some centers (13). In cases 
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with malignant melanoma with Breslow thickness 
greater than 4 mm, the location of SLNB is unclear; 
anf in the group with Breslow thickness greater than 
4 mm, the distant metastasis rate is high independently 
from the lymph node (27,28). in our study at the 
clinical examination and the radiological evaluations 
(PET-CT and CT) of 7 patients with Breslow values of 
4 or more, because of the absence of a mass 
suggestive of metastases, SLNB was performed, 2 of 
these showed positivity for SLN and therapeutic 
lymph node dissection was performed; the remaining 
5 were negative. 
	 SLNB has been started to be used in also non-
melanoma skin cancers today. With particularly 
coming fore in squamous cell skin cancers (SCC), its 
use in Merkel cell carcinoma, Spitz nevus, blue 
nevus, extramamarian Paget’s disease, eccrine and 
apocrine sweat gland carcinomas has also been 
reported (13,29).
	 Squamous cell carcinomas constitue nearly 20% 
of skin cancers, and it is the most common second 
skin cancer (30). The incidence of metastasis in any 
period of the disease is 5%, while the five-year 
survival rate following metastasis is 26% (31). 
Although the majority of the metastases are seen in 
the next 2 years (23), late metastases have also been 
reported (32). SLNB is recommended to be performed 
in the SCC patient group with high metastasis and 
local recurrence rates. The histopathological factors 
for high-risk SCC were defined as the tumor size 
greater than 2 cm, high-risk localization (head and 
neck), in-transit metastatic lesion, poor differentiation, 
perineural invasion, tumor thickness greater than 
5-6 mm and the desmoplastic growth, while radiation 
history, immunosuppression, relapse lesions, 
multiple SCC and Marjolin’s ulcer history were 
defined as the other factors (33-35).
	 99mTc-based injection agents with half-life of 6 
hours are used in in lymphatic mapping. Radioactive 
agent is drained from the injection site with lymphatic 
ways and taken by the phagocytosis of the 
macrophages to the SLN. Sulfur colloid, antimony 
trisulfide, sulfide nanocolloid, nanocolloidal 
albumin, rhenium sulfide and tilmanocept are used 
as the radioactive material-carrier agents. The 
drainage rate of the carrier agents differ depending 

on the size of the particle size, and which agent to 
choose depends on its availability. As the carrier 
agent, nanocolloidal albumin is used with a small-
medium particule size (5-80 nm) in Europe and in 
our country. Tagging is usually done with 99mTc 
pertechnate (13).
	 13% of SLN can be found with only radiolabeling, 
1% with only methylene blue staining, and the 
remaining 86% with both methylene blue and 
radiolabeling (13). Only radiolabeling or methylene 
blue and radiolabeling are planned for SLN excision 
depending on the surgeon’s preference. The future 
potential of lymph dissection should be considered 
while planning the incision for SLN excision and an 
appropriate incision should be performed. 
	 Absolute contraindications of SLN include finding 
a palpable lymph node and an allergy history against 
the radicolloid or blue dye materials which will be 
used during the procedure (36). Apart from this, any 
reason that would prevent the implementation of 
surgery to the patient (general condition disturbance, 
systemic spread, incompatible patient) would also 
cause a contraindication for SLNB application (13). 
Because of the possibility of a previous extensive 
biopsy to change the lymphatic drainage at the 
lesion site, a previous biopsy from the lesion that 
SLNB would be performed is a relative 
contraindication (37). In case of determination of a 
satellite lesion or an intransit metastasis at the time 
of diagnosis, SLNB is unnecessary, because it won’t 
change the prognosis or the treatment (13). SLNB 
during pregnancy is a matter of concern (36); 
however in the studies conducted in the recent years, 
there are studies suggesting that the radiation dose is 
minimal for the fetus and it can be performed safely 
in pregnant women (38). Besides, due to the risk of 
anaphylactic shock in pregnant women, dyes 
containing lymphazurin and methylene blue which 
is teratogenic should be avoided (39). SLNB has no 
drawbacks in children and adolescants (40).
	 The complication rate of SLNB was reported as 
5-10% (22). The most common complications 
following SLNB are hematoma, seroma (2.3%) and 
wound infection (1.1%) (35). When compared with 
therapeutic lymph node dissection, its morbidity is 
minimum, but the recurrence rate is similar (41). The 
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most important complication of lymph node is 
lymphedema. In SLNB, however, because the lymph 
nodes except the SLN are protected, the lymphedema 
risk is much less (35). As a result of SLNB, about 
2-15% false negativity has been reported, and these 
are caused by technical and biological factors 
(21,22,42). False negative results are most common 
seen in male patients with head and neck-located 
lesions, although the presence of unnoticed local–
intransit metastasis is another risk factor for the false 
negative result (43). When the existing false negative 
results in our study are evaluated, the lesions in 2 
patients were detected as low extremity-located, 
with Breslow thicknesses of 4 mm, in 1 patient, the 
lesion was at the scalp area with Breslow thickness 
of 3.175 mm, and in 1 patient, the lesion was upper 
extremity-located with Breslow thickness of 3 mm. 
In the light of these values, even the sentinel 
evaluation is found as negative in patients with high 
Breslow values, closer monitoring at regular intervals 
should be noted. 
	 Lymphatic drainage shows a more complex 
structure at the head and neck region and contains 
more than 300 lymph nodes (44). While there may 
be more than one SLNs that the tumor drains (45), 
primary tumor to be generally at a close location to 
the SLN may cause errors in determining the 
localization (46). SLN sampling is difficult in the 
head and neck region, due to the complex local 

anatomy and the shine through fenomen (the masked 
sentinel due to the strong radiation of the radioactive 
material given around the primary tumor) (47). 
	 The radiation exposure of the surgeon and the 
assisting personnel performing the SLNB as a result 
of touching the radioactive specimen is minimal 
(13). In the sudies, the dose the surgeon takes per 
operation is smaller than 1μSv, and it was not 
significant (48,49). In studies, it was detected that in 
the case of pregnancy of the physician who performs 
this procedure routinely, even up to 100 SLNB 
performances, the radiation dose was found to be 
under the limits that is recommended for the pregnant 
women (50). The exposure of the nurses is mch more 
less, compared to the physician who performs the 
procedure (13).

	 CONCLUSION

	 The incidence of skin cancers is increasing in our 
country and around the world. Lymph node 
involvement is important to detect the prognosis of 
the skin cancers and to regulate the treatment of the 
patient. In the light of evolving technologies and the 
clinical experiences; in patients with no clinical 
lymph node involvement, but with suspected for 
involvement, SLNB should be preferred, with its 
lower morbidity and mortality rates and high 
reliability.
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