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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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-T3NOMO 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-T3NOMO 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

© GMN

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-T3NOMO
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-T3NOMO 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
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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.l. 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.

’ I
§ ade

Figure. 2. The stained lymph nodes with Patent blue dye.
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Table 1. Group 1 — the main one. Lymph nodes staining with Patent Blue + ICG dye.

Average number Lymph nodes Lymph nodes with
n=100 of removed lymph | . . . Lymph stasis Local relapses Remote relapses
nodes without metastasis metastasis
TINOMO (n=35) 2 28 (80 %) 7 (20 %) 0 0 1(2.8%)
T2NOMO (n=35) 2 22 (62.8 %) 13 (37.2 %) 1(2.8%) 0 4 (11.4%)
T3NOMO (n=30) 3 10 (33.3 %) 20 (66.6%) 1(3.3%) 1(3.3%) 3 (10%)

Table 2. Group 2 — control. Lymph nodes staining with Patent Blue dye.

Average number Lymph nodes Lymph nodes with
n=100 of removed lymph . ymp . ymp . Lymph stasis Local relapses Remote relapses
nodes without metastasis metastasis
TINOMO (n=35) 2 26 (74.3 %) 9(25.7 %) 1(2.8%) 0 1(2.8%)
T2NOMO (n=35) 3 20 (57.1 %) 15 (42.8 %) 2 (5.7%) 1(2.8%) 6 (17.4%)
T3NOMO (n=30) 4 8 (26.6 %) 22 (73.3 %) 1(3.33%) 3 (10%) 6 (20%)

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
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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,
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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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Mertonuka OmnpeneNieHHe «CTOPOKEBBIX JTUM(OY3IIOB» TPH
pake MOJIOUHOH >KeJe3bl

Huxnrenko P.I1.

Ooecckuli  HAYUOHATILHBIL ~ MEOUYUHCKULL  VHUBEpCUmen,
Ooecca, Yrpauna
Lens UCCIIeIOBaHUs — MTOBBICHTh Ka4yeCcTBO

OMPENICIICHUS] «CTOPOXKEBBIX JHM(OY3I0B» y MAIMEHTOB CO

3JI0KAYECTBCHHBIMH HOBOOOPA30BAHUSIMH MOJIOUHBIX JKeEIe3
Kniwouesvle cnosa: numgamuueckue y3ivi, CHMOpPOdICESbLE
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