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AHHOTauuA

[ns nauneHToB C BbISIBNEHHOW HacneacTtBeHHon myTauuen E-cadherin-1 (CDH1) Tepanuen BbiGopa
ABNSeTcA npodunakTnyeckas racTpakToMUst ANs YyCTPaHEHUst pucka pasBuUTUSt paka Anddy3Horo Tuna.
MpencTaBneHHbIV KNMHUYECKUIA NPUMEP OMNUCLIBAET PedKUI cryyal HacneACTBEHHOrO paka Xernyaka
andgysHoro Tnna (HDGC), accoummpoBaHHoro ¢ MyTauuen B reHe CDH1, BnepBble onncaHHoro B Poccun. B
2013 rogy 28-neTHsiA NauMeHTka Oblinia NoCTaBneHa Ha y4eT B KITMHUYECKO OHKOrEHETUYECKOM nabopaTtopmm
C CeMeNHON ucTopuei paka xenyaka. MonekynspHoO-reHeTUYECKUIn aHanmn3 BbISIBUM HacneACTBEHHYHO
MyTauuto B reHe CDH1. Puck 3abonetb pakoM B TEYEHMWE XU3HW Y MaLMEHTOB C BbISIBMEHHOW MyTauuewn
npesbiwaeT 80 %. MMcTonormnyeckoe nccnegosanHve GroncuinHoro obpasua, Nony4YeHHOro Npu 3HAOCKONNK,
06HapYXM1No N30NMpoBaHHbIE MENKO-KPYrble kneTku B lamina propria. B otaene abgoMuHanbHOM OHKOMOMMm
naumeHTke 6bINo NPOBEAEHO XMPYPrMYeckoe BMELLATENLCTBO: MMMdoamnccekums B 06beme D2 ¢ coxpaHeHem
CeneseHku 1 ToTanbHas racTpakTomus ¢ Roux-en-Y pekoHCTpyKumen ¢ hopMMpoBaHMEM TOLLEKULLIEYHOTO
pe3epByapa.

KnioueBble cnoBa: HacneAcTBeHHbIN pak xenyaka auddysHoro Tuna (HDGC), ren CDH1, racTpakTomusi,
MOREKyJIsipHO-reHeTu4YecKas AnarHocTuka.

HEREDITARY DIFFUSE GASTRIC CANCER: GENETIC
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N.N. Blokhin Medical Research Center of Oncology,
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Abstract

For patients with an identified germline E-cadherin-1 (CDH1) mutation, prophylactic gastrectomy is the
treatment of choice to eliminate the high risk of developing diffuse gastric cancer. The case report describes a
rare case of hereditary diffuse gastric cancer (HDGC) associated with CDH71 gene mutation, which is reported
in the Russian population for the first time. In 2013, a 28-year- old woman was referred to Clinical Oncogenetics
Laboratory with a family history of gastric cancer. Molecular genetic analysis revealed CDH1 gene mutation.
The lifetime risk of cancer in mutation positive members is more than 80. Histological examination of gastric
biopsy specimens obtained during endoscopy revealed isolated signet ring cells in the lamina propria. Spleen-
preserving D2-lymphodissection and total gastrectomy with Roux-en-Y reconstruction with a jejunal reservoir
formation were performed at the Abdominal Oncology Surgery Department.

Keywords: hereditary diffuse gastric cancer (HDGC), CDH1 gene, gastrectomy,
molecular genetic diagnostics.
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KNMHWYECKUE UCCIIEOOBAHUA

Most cases of gastric cancer are sporadic, but
1-3 % cases occur in syndromes with a high hereditary
predisposition to gastric cancer [1]. The most frequent
hereditary gastric cancer is a diffuse type or litinitis
plastica, it is commonly referred to hereditary diffuse
gastric cancer (HDGC). To classify a familial case as
HDGC, the international gastric cancer consortium
(IGCLC) formulates the following criteria: (1) two
or more documented cases of diffuse gastric cancer
diagnosed in first- or second-degree relatives of age
under 50 years old, in one case, at least (2) three or
more documented cases of diffuse gastric cancer in
relatives of the first - or second — degree relatives,
regardless of the age of the disease oneset [2, 3].

HDGC is associated with germinal mutations
in E-cadherin 1 (CDH]I gene), that encodes the cell
adhesion protein E-cadherin [4]. About 25-30 % of
the families meeting the HDGC criteria according to
the criteria of international consortium (Internatinal
Gastric Canser Linkage Consortium — IGCLC) have
constitutional aberrations in CDH1 gene [4]. More
than 100 mutations in CDH 1 gene have been described
now in the families originating from different ethnic
groups [5].

Although there are no major mutational hotspots,
some mutations, including 1003C>T [6-9], 1901C>T
[7, 10, 11], and 1137G>A[7, 11, 12], (2398delC) [7]
have been observed in several unrelated families. The
most common types of mutation are small insertions
or deletions (35 %). The other mutations are missense
(28 %), nonsense (16 %), splice site (16 %), and large
exonic deletions (5 %) [13]. In addition to these major
mutations, two regulatory sequence variants,—160C—>A
[14] and the intron 2 variant 163+37235G>A[15] have
been associated with an elevated risk of DGC, although
these polymorphisms are rarely associated with a strong
familial clustering.

No correlations between the location or type
of germline CDHI mutation and phenotype have
been ascertained. Particularly, there is no obvious
correlation between genotype and the presence of
lobular breast cancer in HDGC families [16]. However,
somatic CDHI mutations in sporadic DGC are
predominantly splice site mutations resulting in exon
skipping — particularly of exons 8-9, whereas most
CDH1 mutations identified in sporadic lobular breast
cancer result in premature stop codons [17, 18].

The CDH1 gene mutations originated de novo, are
also identified in sporadic cases of early gastric cancer,
at least, in 4 % of the patients with manifestation age
under 35 years. Germinal mutations in the CDH1 gene
have a high penetrance: cancer risk throughout the life
is 67 % in men and 83 % - in women. The average
age at diagnosis is 38-40 years old, it varies from 14
to 85 years old [19].

The female patient of 28 years old was consulted
on familial history of gastric cancer cases among
her young relatives (Figure 1). The study of
familial anamnesis followed by molecular genetic
analysis - determination of CDHI gene sequence
encoded suppressor E-cadherin, involved in
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HDGC carcinogenesis was performed at Clinical
Oncogenetics Laboratory.

PCR analysis of DNA isolated from peripheral
blood lymphocytes followed by conformation-
sensitive gel electrophoresis and sequencing has
revealed a germinal mutation c.1005delA - deletion
in exon 7 of CDHI gene, resulting in open reading
frame shift.

Conclusion: given the high penetrance of CHD1
gene, lifetime gastric cancer risk is 80 %. Risk of
infiltrative lobular breast cancer risk is much higher
(60%) than the common population risk. The risk of
colon cancer is also significantly higher than common
population risk. This points to the need for dynamic
follow up in N.N. Blokhin Medical Research Center
of Oncology.

The risk of the germinal mutation inheritance
by first-degree relatives is 50 %. According to the
recommendations on gastric cancer of the IGCLC, a
total gastrectomy is justified as a preventive measure.
Ultrasound, CT, mammography and/or MRI of the
breast; consultations of geneticist, gastroenterologist,
mammologist, proctologist, nutritionist; DNA - diag-
nostics in first-degree relatives are recommended for
follow-up of patients.

A planned EGDS, which was performed simul-
taneously with the molecular genetic study de-
tected a gastric tumor in its antral part. Biopsy also
revealed gastric tumor — isolated signet ring cells in
mucosa of lamina propria. For further examination
and treatment, the patient was hospitalized at the
Abdominal Oncology Surgery Department. Total
gastrectomy with Roux-en-Y reconstruction with
formation of jejunal reservoir and D2 limphodis-
section were performed on 14.03.2013. Histological
verification and immunohistochemical examination
of the surgical material obtained on 05.04.2013
confirmed the invasive ring-cell gastric cancer of the
pyloric part within mucous membrane own plate - early
gastric cancer of 0.9x0.2x0.1 cm, without vascular
invasion and without metastases (Figure 2, 3). The
Her2-neu overexpression was not detected («0»), the
proliferation index Ki 67 was about 22 %.

This patient was monitored for 60 months. In the
first 6 months there was a moderate weight loss and
dumping syndrome of moderate severity, which were
then compensated. According to clinical examination
from 20.03.2018, no progression was observed.

Discussion

The patient pedigree represents a rare case of
families that fully meets the HDGC criteria (Figure 1).
Germinal mutation 1005delA in 7 exon of CDHI
gene, which the patient most likely inherited from
her mother, was described in Russia for the first time
[20]. Molecular genetics testing of available relatives
for CDH1 1005del A mutation was performed for the
first- and second-degree siblings (IV-2, 1V-3); the
mutation was not detected.

Thirty-eight publications on gastrectomy in carriers
of CDHI gene mutations were summarized. From
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Figure 1. HDGC pedigree of proband.
mtCDH1 — CDH1 1005delA mutation

wtCDH1 — wild type CDH

Figure 3. Signet ring cells carcinoma

the 169 patients, the symptoms at the preoperative
stage were absent in 106 (62.7 %) cases. Diagnosis
of HDGC was confirmed in 21 (12.4 %) patients
before operation, there were no data for 42 patients.
According to postoperative histological examination,
ring-cell cancer was detected in 147 (87 %) patients
and it was not revealed in 17 patients only [21]. Similar
data were obtained in a recent study that described
postoperative outcomes of total gastrectomy in 41
patients. Thirty-five patients (85 %) demonstrated 1
or more foci of intramucosal signet ring cell gastric
cancer in the examined specimen [22].

Laparoscopic total gastrectomy with jejunal
pouch reconstruction as a novel approach that may
be especially suitable in these patients have been
performed by the surgeons from the Netherlands. A
total of 11 patients with a median age of 40 (22-61)
years were included. The 60-day mortality rate was
0 %. Multiple foci of intramucosal diffuse gastric
signet ring cell carcinoma were found in the resection
specimen of 9/11 (82 %) patients. All 11/11 (100 %)
resections were microscopically radical. Thus,
they proved that prophylactic laparoscopic total
gastrectomy with jejunal pouch reconstruction in
patients with a CDHI germline mutation is feasible
and safe [23]. In gastric cancer, laparoscopic total
gastrectomy showed diminished blood loss, fewer
postoperative complications, and shorter postoperative
hospital stay [13]. This technique may therefore be
especially suitable for prophylactic surgery [24].

This is a rare clinical case, when the diagnosis
of HDGC was confirmed during routine EGDS with
dynamic follow-up based on a family history and young
age of disease onset in affected patient relatives.

However, the published data show that in most
cases, ring-cell cancer remains undiagnosed even by
repeated EGDS and biopsies. Two-year survival of the
patients without any symptoms before gastrectomy
was 100 %, it was 40 % among the patients with
HDGC revealed before surgery [25].

High risk (>80 %) of HDGC occurrence, insufficient
effectiveness of the regular EGDS and the proof of
the microscopic foci with ring-shaped cells in all the
CDH|1 gene mutation carriers with family histories fully
justifies preventive gastrectomy in this group [21, 25].

The optimal age of preventive gastrectomy in such
patients is under discussion. The following aspects
should be taken into account. Prophylactic gastrectomy
is not warranted before the final body formation, at
least, up to 20 years old. However, the patients with
detected signet ring cell carcinoma at the age of about
40 years old, have only 10 % chance of the favorable
disease course [26].

Mortality associated with preventive gastrectomy
varies from 0 to 6 %. Mortality rate among young
patients without symptoms before surgery is less than
1 %. Thus, prophylactic gastrectomy is recommended
for carriers of CDHI gene mutations with family
accumulation of HDGC, taking into account the high
disease risk during their life, late clinical detection and
unfavorable prognosis.

SIBERIAN JOURNAL OF ONCOLOGY. 2018; 17(4): 48-52



KINMAHUYECKUE UCCNEOOBAHUA

JINTEPATYPA/REFERENCES

1. Le Vecchia C., Negri E., Franceeschi S., Gentile A. Family history
and risk of stomach and colorectal canser. Canser. 1992; 70: 50-58.

2. Caldas C., Carneiro F, Lynch H.T., Yokota J., Wiesner G.L.,
Powell S M., Lewis F.R., Huntsman D.G., Pharoah P.D., Jankowski J.A.,
MacLeod P, Vogelsang H., Keller G., Park K.G., Richards F.M., Maher E.R.,
Gayther S.A., Oliveira C., Grehan N., Wight D., Seruca R., Roviello F,
Ponder B.A., Jackson C.E. Family gastric canser: overview and guidelines
for management. ] Med Genet. 1999; 36: 873-80.

3. Fitzgerald R.C., Hardwick R., Huntsman D., Carneiro F., Guilford P,
Blair V., Chung D.C., Norton J., Ragunath K., Van Krieken J.H., Dwer-
ryhouse S., Caldas C.; International Gastric Cancer Linkage Consortium.
Hereditary diffuse gastric cancer: updated consensus guidelines for clinical
management and directions for future research. J Med Genet. 2010 Jul;
47(7): 436-44. doi: 10.1136/jmg.2009.074237.

4. Guilford P, Hopkins J., Harraway J., McLeod M., McLeod N.,
Harawira P, Taite H., Scoular R., Miller A., Reeve A.E. E-cadgerin germ-
line mutations in familiar gastric cancer. Nature. 1998; 392: 402-405.

5. Corso G., Marrelli D., Pascale V., Vindigni C., Roviello F. Frequency
of CDH1 germline mutations in gastric carcinoma coming from high- and
lo-risk areas: metanalysis and systematic rewiew of the literature. BMC
Canser. 2012; 2: 8.

6. Suriano G., Yew S., Ferreira P, Senz J., Kaurah P., Ford J M., Lon-
gacre T'A., Norton J.A., Chun N., Young S., Oliveira M.J., Macgillivray B.,
Rao A., Sears D., Jackson C.E., Boyd J., Yee C., Deters C., Pai G.S.,
Hammond L.S., McGivern B.J., Medgyesy D., Sartz D., Arun B., Oel-
schlager B.K., Upton M.P,, Neufeld-Kaiser W., Silva O.E., Donenberg T.R.,
Kooby D.A., Sharma S., Jonsson B.A., Gronberg H., Gallinger S., Seruca
R., Lynch H., Huntsman D.G. Characterization of a recurrent germ line
mutation of the Ecadherin gene: implications for genetic testing and clinical
management. Clin Cancer Res 2005; 11: 5401-9. doi: 10.1158/1078-0432.
CCR-05-0247.

7. Kaurah P, MacMillan A., Boyd N., Senz J., De Luca A., Chun N., Su-
riano G., Zaor S., Van Manen L., Gilpin C., Nikkel S., Connolly-Wilson M.,
Weissman S., Rubinstein W.S., Sebold C., Greenstein R., Stroop J., Yim D.,
Panzini B., McKinnon W., Greenblatt M., Wirtzfeld D., Fontaine D.,
CoitD., Yoon S., Chung D., Lauwers G., Pizzuti A., Vaccaro C., Redal M A.,
Oliveira C., Tischkowitz M., Olschwang S., Gallinger S., Lynch H.,
Green J., Ford J., Pharoah P, Fernandez B., Huntsman D. Founder and
recurrent CDH 1 mutations in families with hereditary diffuse gastric cancer.
JAMA 2007; 297: 2360-72. doi: 10.1001/jama.297.21.2360.

8. Norton J.A., Ham C.M., Jacques Van Dam R., Longacre T.A., Hunts-
man D.G., Chun N., Ford J.M. CDH1 truncating mutations in the Ecadherin
gene: an indication for total gastrectomy to treat hereditary diffuse gastric
cancer. Ann Surg 2007; 245: 873-9.

9. Jonsson B.A., Bergh A., Stattin P., Emmanuelsson M., Gronberg H.
Germline mutations in E-cadherin do not explain association of hereditary
prostate cancer, gastric cancer and breast cancer. Int J Cancer 2002; 98:
838-43.

10. Suriano G., Oliveira C., Ferreira P, Machado J.C., Bordin M.C.,
De Wever O., Bruyneel E.A., Moguilevsky N., Grehan N., Porter T.R., Rich-
ards EM., Hruban R.H., Roviello F., Huntsman D., Mareel M., Carneiro F,,
Caldas C., Seruca R. 1dentification of CDHI germline missense mutations
associated with functional inactivation of the E-cadherin protein in young
gastric cancer probands. Hum Mol Genet 2003; 12: 575-82.

11. More H., Humar B., Weber W., Ward R., Christian A., Lintott C.,
Graziano F., Ruzzo A.M., Acosta E., Boman B., Harlan M., Ferreira P,
Seruca R., Suriano G., Guilford P. Identification of seven novel germline
mutations in the human E-cadherin (CDH/) gene. Hum Mutat 2007; 28:
203-11. doi: 10.1002/humu.9473.

12. Frebourg T, Oliveira C., Hochain P, Karam R., Manouvrier S., Gra-
ziadio C., Vekemans M., Hartmann A., Baert-Desurmont S., Alexandre C.,
Lejeune Dumoulin S., Marroni C., Martin C., Castedo S., Lovett M.,
Winston J., Machado J.C., Attié T., Jabs E.W., Cai J., Pellerin P, Tribou-

Funding
This study required no funding.
Conflict of interest

let J.P, Scotte M., Le Pessot F., Hedouin A., Carneiro F., Blayau M.,
Seruca R. Cleft lip/palate and CDHI/E-cadherin mutations in families
with hereditary diffuse gastric cancer. ] Med Genet 2006; 43: 138-42.
doi: 10.1136/jmg.2005.031385.

13. Oliveira C., Senz J., Kaurah P, Pinheiro H., Sanges R., Haegert A.,
Corso G., Schouten J., Fitzgerald R., Vogelsang H., Keller G., Dwer-
rvhouse S., Grimmer D., Chin S.F.,, Yang H.K., Jackson C.E., Seruca R.,
Roviello F., Stupka E., Caldas C., Huntsman D. Germline CDH1 deletions
in hereditary diffuse gastric cancer families. Hum Mol Genet. 2009 May
1; 18(9): 1545-55. doi: 10.1093/hmg/ddp046.

14. Humar B., Graziano F., Cascinu S., Catalano V., Ruzzo A.M.,
Magnani M., Toro T., Burchill T., Futschik M.E., Merriman T., Guilford P.
Association of CDH1 haplotypes with susceptibility to sporadic diffuse gas-
tric cancer. Oncogene 2002; 21: 8192-5. doi: 10.1038/sj.onc.1205921.

15. Nasri S., More H., Graziano F., Ruzzo A., Wilson E., Dunbier A.,
McKinney C., Merriman T., Guilford P, Magnani M., Humar B. A novel
diffuse gastric cancer susceptibility variant in E-cadherin (CDH]I) intron
2: a case control study in an Italian population. BMC Cancer. 2008 May
15; 8: 138. doi: 10.1186/1471-2407-8-138.

16. Schrader K.A., Masciari S., Boyd N., Wiyrick S., Kaurah P, Senz J.,
Burke W., Lynch H.T., Garber J.E., Huntsman D.G. Hereditary diffuse
gastric cancer: association with lobular breast cancer. Fam Cancer. 2008;
7:73-82.

17. Berx G., Becker K-F., Hofler H., van Roy F. Mutations of the human
E-cadherin (CDH1) gene. Hum Mutat 1998; 12: 226-37.

18. Becker K.F,, Reich U., Schott C., Becker I., Berx G., van Roy F,
Hofler H. ldentification of 11 novel tumor-associated E-cadherin muta-
tions. Hum Mutat 1998; 13: 171-5. doi: 10.1002/(SICI)1098-1004-
(1999)13:2<171::AID-HUMU14>3.0.CO;2-Z.

19. Pharoah P.D., Guilford P, Caldas C. Incidence of gastric cancer
and breast cancer in CDH/I (E-cadgerin) mutation carries from he-
reditary diffuse gastric cancer families. Gastroenterology. 2001; 121(6):
1348-53.

20. Tsukanov A.C., Shelygin lu.A., Kashnikov V.N., Frolov S.A., Liub-
chenko L.N., Shubin V.P, Karpukhin A.V., Muzaffarova T.A., Pospekhova N.1.
Molecular genetic study of hereditary predisposition to diffuse gastric
cancer in Russian patients. Vopr Onkol. 2013; 59(5): 580-4.

21. Seevaratnam R., Coburn N., Cardoso R., Dixon M., Bocicariu A.,
Helyer L. A systematic review of the indications for genetic testing and
prophylactic gastrectomy among patients with hereditary diffuse gastric
canser. Gastric Canser. 2012; 15(1): 153-163.

22. Strong V.E., Gholami S., Shah M.A., Tang L.H., Janjigian Y.Y.,
Schattner M., Selby L.V., Yoon S.S., Salo-Mullen E., Stadler Z.K., Kelsen D.,
Brennan M.F., Coit D.G. Total Gastrectomy for Hereditary Diffuse Gastric
Cancer at a Single Center: Postsurgical Outcomes in 41 Patients. Ann Surg.
2017 Dec; 266(6): 1006-1012. doi: 10.1097/SLA.0000000000002030.

23. Haverkamp L., van der Sluis P.C., Ausems M.G., van der Horst S.,
Siersema P.D., Ruurda J.P.,, Offerhaus G.J., van Hillegersberg R. Prophy-
lactic Laparoscopic Total Gastrectomy with Jejunal Pouch Reconstruction
in Patients Carrying a CDHI Germline Mutation. J Gastrointest Surg. 2015
Dec; 19(12): 2120-5. doi: 10.1007/s11605-015-2963-4.

24. Haverkamp L., Weijs T.J., van der Sluis P.C., van der Tweel I., Ru-
urda J.P, van Hillegersberg R. Laparoscopic total gastrectomy versus open
total gastrectomy for cancer: a systematic review and metaanalysis. Surg
Endosc. 2013 May; 27(5): 1509-20. doi: 10.1007/s00464-012-2661-1.

25.Chen Y, Kingham K., Ford J.M., Rosing J., Van Dam J., Jeffiey R.B.,
Longacre T'A., Chun N., Kurian A., Norton J.A. A prospective Study of To-
tal Gastrectomy for CDH/-Positive Hereditary Diffuse Gastric Cancer. Ann
Surg Oncol. 2011 Sep; 18(9): 2594-8. doi: 10.1245/s10434-011-1648-9.

26. Blair V., Shaw D., Martin H., Kerr D., Arnold J., Harawira P,
MacLeod M., Parry S., Charlton A., Findlay M., Cox B., Guilford P. Heredi-
tary diffuse gastric cancer: diagnosis and management. Cli Gastroenterol
Hepatol. 2006; 4: 262-75.

Received 01.08.18
Accepted 20.08.18

The authors declare that they have no conflict of interest.

ABOUT THE AUTHORS

Liudmila N. Lyubchenko, MD, DSc, Head of Laboratory of Clinical Oncogenetics, FSBI «N.N. Blokhin National Medical Research
Center of Oncology» of the Ministry of Health of the Russian Federation (Moscow, Russia). E-mail: clingen@mail.ru. Author 1D

(Scopus): 6603827727.

Margarita G. Filippova, MD, PhD, Senior Researcher, Laboratory of Clinical Oncogenetics, FSBI «N.N. Blokhin National Medical Re-
search Center of Oncology» of the Ministry of Health of the Russian Federation (Moscow, Russia) E-mail: fimargarita@yandex.ru.

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2018; 17(4): 48-52

51



CLINICAL STUDIES

Olga A. Anurova, PhD, Leading Researcher, Human Pathological Anatomy and Tumor Department, FSBI «N.N. Blokhin National
Medical Research Center of Oncology» of the Ministry of Health of the Russian Federation (Moscow, Russia).

Pavel B. Nazliev, PhD, Senior Researcher, Department of scientific advisory outpatient diagnostic and treatment methods FSBI «N.N.
Blokhin National Medical Research Center of Oncology» of the Ministry of Health of the Russian Federation (Moscow, Russia). E-mail:
nazliev@mail.ru.

Ivan S. Stilidi, MD, DSc, Corresponding Member of the Russian Academy of Sciences, professor, Head of FSBI «N.N. Blokhin National
Medical Research Center of Oncology» of the Ministry of Health of the Russian Federation (Moscow, Russia). E-mail: main2001@
inbox.ru. Author ID (Scopus): 6602949492. ORCID: 0000-0002-5229-8203.

CBEJEHUA OB ABTOPAX

JIioouenko Jlronmuiaa HukonaeBHa, TOKTOP MEIUIMHCKUX HayK, PYKOBOIUTEIb JIAOOPATOPHH KIMHHYECKOH oHkorenetuku, ®I'BY
«HanmoHasapHBIT METUIMHCKUI nccienoBarenbekuil neHTp onkonorund uM. H.H. Broxuna» M3 P® (r. Mocksa, Poccus). E-mail:
clingen@mail.ru. SPIN-xox: 9589-9057. Author ID (Scopus): 6603827727.

@uaunnoBa Maprapurta [enHagbeBHA, KaHIUAT MEAUIIMHCKUX HayK, CTAPLIMI HAayYHBIH COTPYJHUK J1a00paTOpUH KIMHHYECKOM
onxoreHeTnky, PI'bY «HaunonanpHbIi METUIMHCKHN HcciienoBaTeabCkuid eHTp oHkooruu uM. H.H. broxuna» M3 PO (. Mocksa,
Poccus). E-mail: fimargarita@yandex.ru. SPIN-kox: 1927-6110.

Anyposa Ouibra AjlekcaHJpoBHA, KaHIUIAT MEAUIUHCKUX HAyK, BEAyIIUil HayYHbIH COTPYIHHUK OTAENA MaTOJIOTOaHATOMUYECKON
aHaTtoMuu omyxosieil uyenoseka, @I'bY «HaumoHanbHbI MEAMIIMHCKUN HCCIEN0BaTENbCKUIM LIeHTp oHKosoruu um. H.H. brnoxuna»
M3 P® (r. Mocksa, Poccust). Author ID (PUHLI): 167847.

Hasziues IlaBen bopucoBuy, kaHauIaT MEAULMHCKUX HAyK, CTaplIMi HAY4YHBIH COTPYIHHUK OTACICHUS HAyUHO-KOHCYIBTaTUBHBIX
aMOyJIaTOPHBIX METONOB AMArHOCTHKH U jedeHus PI'BY «HanuoHanpHBI MEIUIMHCKUN MCCIEIOBATEIBCKUN LIEHTP OHKOJIOTHU
nm. H.H. Brioxura» M3 PO (1. Mocksa, Poccust). SPIN-kox: 2955-1089.

Criomnan UBan CoxpartoBuy, wieH-koppecronieHT PAH, nokrop meanumHckux Hayk, npogeccop, aupexrop @I'BY «HaunonanbHbIi
MEIUIMHCKUI nccaenoBarenbekuil nentp onkonoruu um. H.H. broxuna» M3 PO (1. Mocksa, Poccust). SPIN-kox: 9622-7106. Author
ID (Scopus): 6602949492 ORCID: 0000-0002-5229-8203.

Dunancuposanue

Asmopul OarHol cmamsu nOOMEepOUY OMCYmMcmeaue YUHAHCOB0T NOOOEPIHCKIUL.
Kongnuxkm unmepecos

Aemopbvl 00A61810M, YMO Y HUX Hem KOHMAUKING UHMEPECOs.

Iocrynuna 01.08.18
IMpunsra B neyats 20.08.18

52 SIBERIAN JOURNAL OF ONCOLOGY. 2018; 17(4): 48-52



