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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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SENTINEL LYMPH NODES DETECTION METHOD IN BREAST CANCER
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Abstract.
Introduction: In 2020 more than 2.2 million cases of breast 

cancer were registered, and these figures indicate that this 
disease is very widespread. Lymphatic metastasis is one of the 
most important causes of local recurrence of breast cancer and 
is unfavorable factor of prognosis.

The purpose of the work is to improve the algorithm of 
intraoperative diagnosis of the sentinel lymph node in patients 
with breast cancer.

Material and methods: Between 2009 and 2016, 400 patients 
with T1-T3N0M0 breast cancer were operated at the Odesa 
Regional Clinical Hospital. Two types of dyes – Patent Blue 
and ICG were used. The patients who had mastectomy with 
sentinel lymph node biopsy as a rule had a clinical diagnosis of 
T2-T3N0M0 breast cancer. In group 1, 100 patients had sentinel 
lymph node biopsy. Staining of lymph nodes was performed 
using Patent Blue. In group 2, sentinel lymph nodes biopsy was 
conducted using Patent Blue and another fluorescent dye ICG, 
which was also administered subdermally.

Results: A total five-year survival rate after axillary lymph 
dissection and sentinel lymph node biopsy was 91% and 92%, 
respectively. A five-year recurrence-free survival rate after 
axillary lymph dissection was approximately 82.2%, and after 
sentinel lymph node biopsy – 83.9%. Regional recurrence in the 
sentinel lymph nodes on the affected side were found in only 
1.1% of cases. The sentinel lymph nodes were intact in 58% of 
patients, so, the next lymph dissection was not performed. The 
affected lymph nodes were observed in 42% of patients.

The time of follow-up ranged from 60 to 180 months. The 
recurrence was registered in 0.2%. The study revealed no 
difference in total and recurrence-free survival rate between the 
groups.

Conclusions: With detected mts lesions of the inguinal 
(sentinel) lymph nodes, the operation should be continued 
with an obligatory determination of the second and third order 
lymph nodes. The extent of surgical intervention is determined 
on the operating table based on the results of intraoperative 
histological examination. The fluorescent lymphography 
method has a high accuracy – 99%, which allows to recommend 
it for implementation into clinical practice.

Key words. Lymph nodes, sentinel lymph nodes, ICG, Patent 
Blue, breast cancer.Introduction.

The causes of tumors in the ¬human body are still not fully 
studied and are not clear [1-4]. It is not possible to fully explain 
why malignant transformation ¬of cells occurs [5-8]. At the 
same time, it becomes clear that the main mechanisms of cell 
development are involved in the process of oncogenesis. When 

the tumor involves the cells one of the organs, then it spreads 
throughout the organism, which ultimately leads to death [9-11].

The cancer metastasis regularities are also insufficiently 
studied [12-15]. Until recently it was believed that malignant 
cells spread to different ways during cancer lesion of various 
organs [16-18]. The main route of cancer spreading is by the 
lymph vessels through which cancer cells enter the lymph 
nodes surrounding the affected organ [19,20]. Previously it was 
believed that cancer cells could enter various lymph nodes of 
the first, second, and third order, and then metastasize to the 
liver, the lungs, the bones, and other organs [12,21-23]. So, 
the main doctrine of the surgical treatment of any cancer was 
considered to be the complete removal of the affected organ 
with the obligatory removal of all lymph nodes of the first, 
second, third order, where cancer cells can spread to [24-26].

The treatment doctrine of human cancer has existed practically 
up to the present time [2,5,27,28]. The better the surgical 
technique of a surgeon-oncologist, the more radically he 
performs the operation, i.e., in addition to the affected organ he 
removes the most part of lymph nodes surrounding this affected 
organ [29-32]. Modern protocols of the surgical treatment of 
cancer of different organs require lymph node dissection in at 
least D2 volume: all lymph nodes of the first and second order 
must be removed [9,22,33,34]. This requires rather complex 
and traumatic surgical interventions, after which patients’ life 
quality is significantly reduced, up to disability [12,22,35,36]. 
The operated cancer patients often experience various 
complications, postoperative syndromes, that do not allow 
patients to eat, work and live normally [10,29,33,37].

At the same time, with the accumulation of data on the cancer 
injury of lymph nodes, it turned out that metastatic spread to 
lymph nodes is observed in a maximum of 15–20% of patients 
with early T1/T2 cancer [16,22,24,33,38]. This means that 
radical removal of lymph nodes was groundless in 80–85% of 
patients with early cancer [20,25,31,39]. A thorough study of 
metastasis mechanisms revealed that in melanoma and breast 
cancer certain first-order lymph nodes are affected, and then, 
after their damage, cancer cells spread to other lymph nodes 
of the first and second order [3,12,22,24]. Such lymph nodes, 
which are affected first and serve as a certain barrier to the further 
spread of cancer cells, are called sentinel lymph nodes. At the 
1990s, leading oncologists formulated the sentinel lymph nodes 
doctrine [2,3,10,22]. It is considered that if a cancerous lesion 
is not detected in the sentinel lymph nodes, cancer cells could 
be hardly detected in the lymph nodes of the second and third 
order. This logically led to reduction of surgical intervention. If 
there are no cancer cells in the sentinel lymph nodes, there is no 
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need to perform extended lymph node dissection [1, 6, 19, 35].
The sentinel lymph node doctrine has received brilliant clinical 

confirmation in breast cancer and melanoma [5,11,16,24]. If 
before the main method of treating breast cancer was radical 
mastectomy, which consisted in complete removal of breast 
tissue with greater and minor pectoral muscles, simultaneous 
radical lymphadenectomy of all axillaries, subclavian, and in 
some cases even intrathoracic lymph nodes, since the 1990s 
surgical management radically changed according to currently 
existing protocols [10,21,22,39].

In early breast cancer, sentinel lymph nodes are identified and 
removed with urgent histological examination [3,6,14,18]. If 
no cancer cells are detected in the sentinel lymph nodes, the 
operation is limited to local excision of the tumor, followed by 
radiation and chemotherapy. In order to avoid deformation of 
the mammary glands, organ-preserving plastic surgeries are 
immediately performed, which allow obtaining an excellent 
cosmetic result. The conducted multicentric studies in different 
countries have confirmed that the new surgical management of 
breast cancer is oncologically radical in exactly the same way as 
the old super-radical interventions [1,5,8,22,29,30,33].

The main non-invasive methods for detecting the affected 
regional lymph nodes are ultrasound, CT, MRI, especially in 
young people with a predominance of the glandular component in 
the mammary glands [1,10,16,37]. Identification of the sentinel 
lymph nodes is very actual now. The methods of detecting 
lymph nodes have been significantly innovated [11,20,29,35]. 
Detection of the sentinel lymph node solves many tasks and 
gives a great help to surgeons in prescribing further treatment. 
It reduces the volume of lymph node dissection, minimizes 
complications, and improves the patient’s life quality [22].

Now sentinel lymph nodes detection is used in breast cancer, 
when clinical examination (palpation, ultrasound and FNAB) 
reveals no axillary lymph node metastases, and when there is 
also a need in ductal carcinoma in situ biopsy — such patients 
have a high probability of the invasive component and need in 
mastectomy [2,3,5].
The purpose of the study. 

To improve the quality of sentinel lymph nodes detection in 
patients with malignant tumors of the mammary glands.
Materials and methods. 

During the period 2009–2016, 400 patients with T1-T3N0M0 
breast cancer were operated on the basis of the Odesa Regional 
Clinical Hospital using two dyes — Patent Blue and ICG. The 
age of the patients ranged from 35 to 68 years. All patients were 
divided into two groups.

The patients who had mastectomy with sentinel lymph nodes 
biopsy were more likely to have T2-T3N0M0 breast cancer. The 
exceptions were T3-T4 tumors > 5 cm in diameter, or skin and 
chest wall invasion, as well as palpable axillary lymph nodes, 3 
or more affected lymph nodes with sentinel lymph node biopsy.

In the first group, 100 patients had sentinel lymph node biopsy. 
Lymph node staining was performed using Patent Blue dye.

In the second group, sentinel lymph node biopsy was performed 
using Patent Blue dye and another fluorescent ICG dye, which 
was injected intravenously into the arm on the affected side 
of the mammary gland, along the outflow from the arm to the 

mammary gland. This method of lymph nodes staining is based 
on the effect of the dye luminescence when irradiated with light 
of a certain wavelength [10,22,26]. After ICG dye injection, 
green-stained lymph nodes were detected in 15 minutes. This 
method was originally developed for laparoscopic operations; 
after the introduction of ICG, the operating field is illuminated 
with infrared radiation using the Karl Storz endoscopic stand [22].

All the patients with sentinel lymph node involvement at the 
postoperative period received adjuvant therapy according to 
ESMO/NCCN recommendations [7,12,31].

All the patients were injected with Patent Blue dye sub 
dermally along the outer edge of the areola, 2 ml of diluted dye 
in order to allow spreading through the lymphatic system (Figure 
1). The time of the standard interval of the stained lymph node 
appearance was 15–20 minutes. The stained lymph node (lymph 
nodes) was sent for pathomorphological examination.

Figure.1. Injection of Patent Blue dye subdermally along the outer 
edge of the areola.

Intraoperative cytological study of stained lymph nodes (Figures 
2 and 3), histological assessment by permanent preparation were 
performed since there were cases of a false positive result.

Figure. 2. The stained lymph nodes with Patent blue dye.
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Figure. 3. The stained sentinel lymph node with Patent blue dye.

The pathology examination was performed using standard 
hematoxylin-eosin staining. The false-negative sentinel lymph 
nodes were examined using the immunohistochemical analysis. 
The advantages of this technique are the absence of radiation 
exposure and simplicity of this method implementation. 
However, after injection, the dye may remain in tissues for some 
time. The results of our study have made a breakthrough in the 
identification and isolation of strategically important lymph 
nodes at the surgical treatment of breast cancer.
Results and Discussion. 

The total five-year survival after axillary lymph node dissection 
and sentinel lymph node biopsy was 91% and 92% respectively.

The five-year disease-free survival after the axillary lymph 
node dissection was approximately 82.2%, and after sentinel 
lymph node biopsy — 83.9%. Regional recurrences in the 
sentinel lymph nodes on the affected side were detected only 
in 1.1% of cases; 58% of patients had intact sentinel lymph 
nodes, which means that the next lymph node dissection was not 
conducted, and the number of involved lymph nodes was 42%.

The follow-up time ranged from 60 to 180 months. Recurrence 
was registered in 0.2% of women as isolated metastases to the 

axillary lymph nodes. Any case of lymph stasis of the upper 
extremities was not registered by biopsy.

As a result of the study there was no difference in total and 
relapse-free survival between the groups (Tables 1 and 2). Our 
data confirm the improved approach to breast cancer treatment 
with less need in great surgical treatment.

Our study clearly demonstrates a low recurrence rate 
of metastasis to regional lymph nodes, and decrease in 
complications, such as lymphedema and diseases of the upper 
extremities, when performing sentinel lymph node biopsy as 
compared with 1–2 level lymphadenectomy.

The results of our research underline that complete axillary 
lymphadenectomy for staging and prognosis of breast cancer 
is a thing of the past. The development of new techniques with 
new approaches of the lymph nodes staining becomes necessary 
in the practice of an oncologist.

The conducted randomized trials show that five- and ten-
year survival was ¬the same as after radical mastectomy with 
complete lymph node dissection [3,12,24,28,37]. At the same 
time, the results of treatment improved significantly: the quality 
of life of operated patients improved, such complications as 
lymph stasis and edema of the upper extremities disappeared, 
and the psychological satisfaction of patients who were able to 
return to a full life increased sharply [13,25,27]. 

So, modern techniques make it possible to detect lymph nodes 
with great accuracy in order to diagnose their cancerous lesion, 
which is a predictor of damage to intact lymph nodes and 
directly affects the volume of surgical intervention, as well as 
postoperative and intraoperative complications [17,21,32]. This 
is now a mandatory procedure in breast cancer, which allows to 
minimize the volume of surgery [22,26,30].

Our studies show that the sentinel lymph nodes concept is 
correct for different cancer locations [22]. The accumulated 
data show that during staining lymph nodes with hematoxylin 
eosin false negative data can be observed in 5–10% of cases. If 
immunohistochemistry techniques are used, the indicator can be 
reduced to 3% [12,26,28]. The use of genetic biomarkers may 
significantly increase the accuracy of micrometastasis detection 
in the future. The laws of the growth and spread of cancer cells in 
the human body, according to the life development philosophy, 

n=100
Average number 

of removed lymph 
nodes

Lymph nodes 
without metastasis

Lymph nodes with 
metastasis Lymph stasis Local relapses Remote relapses

T1N0M0 (n=35) 2 28 (80 %) 7 (20 %) 0 0 1 (2.8%)
T2N0M0 (n=35) 2 22 (62.8 %) 13 (37.2 %) 1 (2.8%) 0 4 (11.4%)
T3N0M0 (n=30) 3 10 (33.3 %) 20 (66.6%) 1 (3.3%) 1 (3.3%) 3 (10%)

Table 1. Group 1 — the main one. Lymph nodes staining with Patent Blue + ICG dye.

n=100
Average number 

of removed lymph 
nodes

Lymph nodes 
without metastasis

Lymph nodes with 
metastasis Lymph stasis Local relapses Remote relapses

T1N0M0 (n=35) 2 26 (74.3 %) 9 (25.7 %) 1 (2.8%) 0 1 (2.8%)
T2N0M0 (n=35) 3 20 (57.1 %) 15 (42.8 %) 2 (5.7%) 1 (2.8%) 6 (17.4%)
T3N0M0 (n=30) 4 8 (26.6 %) 22 (73.3 %) 1 (3.33%) 3 (10%) 6 (20%)

Table 2. Group 2 — control. Lymph nodes staining with Patent Blue dye.
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should be similar for different tumor locations. That is why the 
work on identification and study of sentinel lymph nodes is so 
important [3,5,22,24,26]. In the future, the sentinel lymph nodes 
concept will radically change the surgical approaches to the 
treatment of different forms of cancer.
Conclusions.

The simplicity of fluorescent dyes use makes it possible to 
introduce this method into the daily work of surgical oncologists. 
The disadvantage of this method is the high cost of equipment 
and the dye itself. However, the advantages are undoubtedly 
the absence of radiation exposure and the rapid intraoperative 
detection of the lymph nodes. This method of sentinel lymph 
nodes staining can also be used in other oncological diseases, 
since the method is 100% justified and gives us an opportunity 
to improve the quality of surgical treatment of cancer patients 
with minor complications.
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Резюме

Методика определение «сторожевых лимфоузлов» при 
раке молочной железы 
Никитенко Р.П.

Одесский национальный медицинский университет, 
Одесса, Украина

Цель исследования — повысить качество 
определения «сторожевых лимфоузлов» у пациентов со 
злокачественными новообразованиями молочных желез 

Ключевые слова: лимфатические узлы, сторожевые 
лимфоузлы, ICG, Patent Blue, рак молочной железы
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